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Now=2 year inboarded warranty
on RCA all-new
Hi-Lite Color picture tubes

with an optional third year if your customers want it

It's another profit-making reason to sell
Hi-Lite color replacement tubes—a 2 year
inboarded warranty from the date of in-
stallation, plus an optional third year at
modest additional charge.

This warranty will help you sell customers
on replacing the tube instead of the set. It
will help keep them coming back for serv-
ice on their TV sets and other equipment.
And it's further proof of the quality we

build into this top performance line of
tubes.

You can sell with extra confidence, main-
tain your own professional reputation,
when you sell Hi-Lite. Get full details from
your {ocal RCA distributor. RCA/Elec-
tronic Components/Harrison/N.J. 07029
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Introducing
theend tothe

battered mic.

These two new one-piece sweuged-steel-
case mics were designed to be abused by
the roughest, rockingest performance con-
ditions. Without breaking apart, without
losing a dB of sensitivity or a Hz of \ 1 , |
response. There isn’t a mic on the market \
that can beat them in so many ways. )

Look what you get . . . ' \ J
The swedged all-steel cases have unsur- \ )‘I
passed ruggedness. No plastic parts to Y '
break. Nothing will dent! The non- ’
reflective satin nickel finish prevents \ '
on-camera glare, while the smooth-flow |
styling snugs into the hand naturally,
eliminates distractions. Fully shock-
mounted, magnetically shielded unitized
cartridge elements that are field replace-
able. Built-in wind-pop filters. Every mic
comes with a snap-on swivel adapter for
cradle mounting, and a cable set.

The Model 1656 offers a cardioid polar
pattern with 20 dB front-to-back dis-

, : crimination. As well as the convenience

' of a lockable On-Off switch. The Model

! 1655 provides an omnidirectional polar
pattern for uniform natural pickup from
all directions. Output impedance of

200 ohms balanced integrates with
conventional accessories.

e

e

7 University gives you more.. .
g' mics that can’t be battered.
| 3 UNIVERSITY- SOUND

ALTEC DIVISION OF ALTEC CORPORATION
1515 S. Manchester Ave . Anaheim, Ca'itornia 82803

Write us about our fu?l linze of : i UNIVE RSITYES
mics and mic stands. : MADE |n USA M

e el e e e i,
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Don’t let the handy size fool you.
The Serviset E/C is a complete, self contained versatile field test instrument. A
precision-built, reliable, much-used instrument to compliment your VOM, scope or
other equipment, too.
The Serviset E/C is great for servicing all sorts of electronics in the field and on
the bench. Whether you’re a professional engineer working on communications or
EDP devices. An electronics or appliance technician working in radio, television,
hi-fi audio or appliance repair. Or an amateur electronics enthusiast, ham radio
operator or student.
Checks you’ll make with the Serviset E/C include: sync, sweep, video, audio
circuits; high or low DC, RF, or pulse voltage supplies; coils, capacitors, resistors,
tubes, transistors, diodes, transformers, speakers--whatever you‘re trouble-shooting
from stage to stage, or discrete components. What's more, your Serviset E/C is safe:
whatever you check, you won’t blow it.
The Serviset E/C. The $35. Electronic Test Lab (almost) that will follow you
anywhere. One of an advanced line of guaranteed electronic test devices from Lee
that will save you time and effort. Including our CT-1 Condenser Tester and
Leakage Indicator.

*send check or money order. C.0.D., send $2. deposit.

Serviset E/C, $34.95 postpaid *from Lee Electronic Labs.
Available also at electronic dealers and all Olson Stores, nationwide.

The $35.

Electronic Test Lab
(almost) that will

follow you anywhere:

Serviset E/C

=140 owys ]
RE picwes s Prvamy |
. ress
7 Awap.

Lee ElectronicLabs, Inc.

BOX 78, WATERTOWN, MASS. 02172 (617) 891-8686
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AUTOMOTIVE 35 Electronics For Your Car
ELECTRONICS Everything electronic for your car. by Joe Shane
42 Build An IC Digital Tachometer
Put it on your dashboard now. by P. J. Bunge
BUILD ONE 38 Liquid Crystal Digital Clock
THES Works on batteries or the ac line. IC construction.
by Steve Leckerts
55 ASCIl Keyboard Encoder
Add it to the keyboard you made in February.
by Don Lancaster
60 Crystal Calibrator
Precision frequency source. by Paul Franson
62 60-Watt 4-Channel Ampilifier
Part {I: Final construction details. by Dan Meyer
45 Step-By-Step Troubleshooting
Inside the horizontal output. by Art Margolis
71 Service Clinic
The full treatment. by Jack Darr
72 Reader Questions
R-E's Service Editor solves reader problems.
98 Speed Troubleshooting Logically
New method makes the job faster. by Jon Turino
101 First Co-Op TV Service
New kind of service shop. by F. Roy Kemp
GENERAL 4  Looking Ahead
ELECTRONICS Tomorrow’s news today. by David Lachenbruch
32 Equipment Report
Heathkit 1B1100 frequency counter.
52 State-Ot-Solid-State
New developments in solid-state electronics today.
by Lou Garner
69 Replacement Transistor Directory
Part Il: More interchangeability data.
compiled by Elizabeth & Bob Scott
85 Appliance Clinic
Inside the vacuum cleaner. by Jack Darr
DEPARTMENTS 106 Books 26 Next Month
22 Letters 110 Noteworthy Circuits
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97 New Literature 107 Technotes
88 New Products 112 Try This
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ENGINES RECTIFIER
ELECTRONIC DEVICES can be found all over
your car. Take a look at how some of them

work. . _see page 35

CO-OP TV SERVICE SHOP is the first of its
kind. Here's the story on how it oper-
ates. ___see page 101
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ooking ahead

Silent radio

"Radio for the deaf' is ex-
perimentally being pro-
grammed on New York City’s
municipally-owned WNYC-FM.
But don't try to tune it in—you
won't hear anything. The sys-
tem, developed by Fax Net,
Inc., uses an FM subcarrier to
transmit printed and pictorial
material to facsimile printers,
that are expected to cost
about $150 each. The service
will provide news and other
information of interest to the
deaf. One potential use, if the
service should be instituted
on a regular basis, would be
transmission of outlines or
scripts of upcoming television
shows.

Better TV sound?
T R C T T il

The buzzing, humming
and scratching that often
passes for sound on televi-
sion is going to undergo
scrutiny from a major all-in-
dustry engineering committee.
Acting on a proposal by Hart-

ford Gunn, president of the |

Public Broadcasting Service,

the study will be undertaken |

by the Joint Council on Inter-
group Cooperation, an engi-
neering liaison organization
comprising representatives of
the Electronic Industries As-
sociation, National Associa-
tion of Broadcasters, Institute
of Electrical and Electronics
Engineers, National Commu-
nity Television Association
and Society of Motion Picture
and Television Engineers.

The study will examine the
entire television sound prob-
lem from camera to receiver,
with special panels devoted
to studio procedures and
origination equipment, net-
working, transmission and re-
ception. The group will look
into such questions as the
desirability of stereo sound or
dual sound channels on tele-
vision, determine how sound

can be improved at each
level, and whether new FCC
regulations are necessary.
The sound study parallels a
similar one, now well under
way with beneficial results, on
the problem of color inconsis-
tency on television.

Crossover point
Several years late, the age
of solid-state has finally over-
taken the television receiver.
It's anticipated that about
50% of all color TV's sold this
year will be all-solid-state (ex-
cept for the picture tube). But
solid-state color sets still sell
at a premium of at least $50
over comparable hybrid sets.
When will the crossover point
come—that date when a solid-
state set will be as in-
expensive to build and market
as a hybrid type? Semicon-
ductor manufacturers say it
will be here in less than two
years, about the start of 1975.
Receiver makers say it could
come then, but they have res-
ervations.

With the increased pro-
duction of transistors and IC's
for TV sockets, it's true that
the crossover point in actual
production costs could easily
occur within the next two
years. But set makers are
considering other factors. All
television manutacturers pro-
vide a one-year parts-and-la-
bor warranty with solid-state
sets, and this has turned out
to be a costly proposition.
Some say the major cost fac-
tor in this extended warranty
is the nuisance call—if a user
knows he's covered, he'll call
for frivolous reasons. And set
manufacturers take the long
warranty into account as one
of the major cost factors in
moving to solid-state.

When the magic crossover
date occurs, there still will be
no immediate complete
switch to solid-state. Why?
Solid-state is a "'step-up” fea-
ture, and manufacturers will

still want to have ‘‘low-end”
sets in their lines. Even when
there's no cost differential,
some will continue to market
hybrid sets to have a retail
price differential. The pattern
is expected to be very similar
to that in picture tube sizes.
A 19-inch color set costs the
manufacturer about the same
as an 18-incher—yet it can
command at least $50 more
at retail. So set makers con-
tinue to manufacture “‘obso-
lete’” 18-inch sets as price
leaders, from which they can
sell customers up to 19-inch
sets. The same should be
true for a time with regard to
solid-state vs hybrid.

Calculator boom
f iR e P e £ P L

Possibly no electronic
product—not even television—
has taken off on the con-
sumer marketplace, or come
down in price, as quickly, as
the pocket calculator. Thanks
to the development of the
low-cost LS| chip, it's ex-
pected that about 3,000,000
telatively cheap pocket and
desktop units will be sold this
year. The figure would go
higher, except for a shortage
of IC's and display devices.
Throughout 1972, prices of
simple four-function (add-sub-
tract-multiply-divide) units
have declined steadily to well
below the $100 mark. Fore-
casts are already being heard
that pocket calculators could
be available for as little as
$39.95 before the year is
over.

At the same time, more
sophisticated pocket ‘‘calcu-
lator-computers’ are becom-
ing available for specialized
purposes. Probably the most
successful of these is Hew-
lett-Packard’s pre-pro-
grammed engineers’ calcu-
lator, which performs many
functions never before pos-
sible without a large calcu-
lator or computer. An amaz-
ing 50,000 of these were soid

last year at $395 each. Now
the same company has in-
troduced a businessman’s
version, programmed to
handle calculations of interest
rates, averages, medians,
dates, etc. Other specialized
programmed calculators can
be expected soon from other
companies.

International TV
B T Ty TR

Sony, Hitachi and Pan-
asonic are Japanese televi-
sion sets. Right? RCA, Zenith
and Magnavox are American.
Right? Not necessarily. If you
buy a Sony, Hitachi or Pan-
asonic color set today, it may
well have been made—or at
least assembled—in the good
old U.S.A. The Zenith or RCA
monochrome set you buy
could be from Taiwan, the
Magnavox from Mexico. Or
your Admiral color set could
be Taiwanese. The growing
internationalization of con-
sumer electronics is blurring
world borders. The latest
manifestation, since Japan's
currency realignment, is the
establishment of assembly
plants in the United States by
Japanese manufacturers
Panasonic for several years
has had an assembly and
cabinet manufacturing facility
in Puerto Rico, U.S.A, and
recently added a color TV
production line. Sony has
now started up an assembly
plant for Trinitron color sets
near San Diego, and Hitachi
is building large-screen color
near Los Angeles. All of these
operations started with Japa-
nese parts and sub-
assemblies, but increasingly
are using American com-
ponents. At the same time,
American manufacturers have
gone across the border or
overseas for production facili-
ties. You can't tell a book—or
a television set—by its cover

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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AUTOMOBILE

If you're the kind of guy who likes to devise his own
equipment or the kind who appreciates clever me-
chanical design, then Mallory do-your-thing products
are for you.

They'll let you invent, craate, modify, so things work
your way. And of course, you'll get famous Mallory
quality and performance you can
count on too. Get them at your

REMINDER ALARM neal'by Mallory Distributor.

Evar leave your lights on?
ever again...with solid- ON-THE-GO GROOMING

state Sonalert®. Its shrill Free yourself from conventional, bulky
sound warns yau, prevenlts shaving gear. Handy Shaver . . . il's
battery drain. Use on turn sig- abou’ the size of a cigarette pack. Hi-
nals, reverse gear...or any speed, quiet, 3-volt motor for fast, no-
electrical compenent on your pull shaving. Comes with Duraceli®
car, truck, boay tractor. For batte-ies, mirror cap and tough carry-

6 and 12 volt.

ing case. Also available in new side-
burn trimmer modetl.

YOUR TIVE

Use ““Easy Time" 24-hour
timer. Turas anything you
plug into i on and off. Ap-
pliances, lights, pumps,
motors, Fumidifiers...
you name it. Tough
enough 0 handle 12
amps, 1500 watts.

HIGH

INTENSITY

NOISE
* Compact,

purse-size,

big-sound
<andy Blast...
gour personal
a am. Use it for
anything...
boat horn,
smergencies,
scare muggers,
signals, cail
kids, scouting,
bicycling...
even cheer your
team.

SILENT PROTECTION
Crime Alert® ... uses iavisible, silent ultrasonic sound-
waves. Anything that
moves triggers its
piercing alarm. Use
anywhere . .. battery

MATIORY f or plug in. Acces-
A O sories to make it to-
: tal security system.

U

cnrmmE O‘u‘l‘l'.

sttt

SOUND WHERE YOU WANT IT
The most popular, portable recorder/
player around. Batteries or plug in. Push-
button operation pop-up ejection,
automatic shut o*. With sensitive
dynamic mike, earphone, Duratape®
. cassette, Duracell® alkaline batteries.

7 4 Ask for the MSR 1211.

MALLODRY DISTRIBUTOR PRODUCTS COMPANY
a division of P. R. MALLORY & CO. INC.
Box 1284, Indianapolis, Indiana 46203; Telephone: 317-836-6353
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new & timely

New vision memory unit
reaches backward in time

A memory disc unit that will not only
store desired frames of a television pro-
gram, either over-the-air or from an on-
the-spot closed-circuit television camera,
but can go back in time to some extent
to retrieve and freeze selected frames
that have already been received, has
been demonstrated by Hitachi. The de-
vice is called a Multi Channel Disc
Memory, and operates with color or
black-and-white.

This is accomplished with a high-
speed magnetically sensitiver memory
disc, less than 4 inches in diameter. The
amplified signal is recorded continuously
on this disc at a speed of 3600 rpm. As
new signals are received, the oldest are
erased.

THE MULTI-CHANNEL MEMORY UNIT made
by Hitachi.

As many as 15 images spaced a
maximum of 17 seconds apart can be
selected from the data in the memory
disc and stored for viewing. The device
uses 15 magnetic heads to do this. Thus
the first head of the 15, when they are
spaced 17 seconds apart, can freeze a
frame 255 seconds in the past. The time
between recording images can also be
set automatically for 0.1, 0.2, 0.3, 1.0
and 4.3 second intervals in addition to
the 17 seconds.

The machine can also be pro-
grammed automatically to select ‘“‘on
line” or currently incoming signals for
storing, with the same choice of inter-
vals. The frames can be played back au-
tomatically if desired, or any one can be
viewed by pressing one of 15 playback
buttons.

The unit is expected to be especially
useful in continuous observation and
comparison of automatic industrial and
chemical processes, as well as in train-
ing programs, especially athletic events

and competitive sports. In both of these
the “how’s that again?"’ ability to reach
back into the past and replay a frame is
almost indispensable. Display of goods
by merchandising departments to branch
store buyers, and display of “today’s
specials” to consumers in retail stores
are also cited as examples of specific
uses.

Liquid crystals used
in new image amplifier

A new device for intensifying a light
image was announced by scientists of
the Hughes Research Laboratories at the
recent International Electron Devices
meeting in Washington, D.C. Advantages
claimed over current light intensifiers
were longer lifetime, higher brightness,
simpler operation and lower cost. These
may result in the cell's use in large-
screen television systems in the near fu-
ture, the Hughes scientists said, and may
bring home-projection TV a step closer.

The image to be amplified is pro-
jected, or “written,” as indicated in the
drawing, on the back of the new light
valve, the main features of which are a
flat liquid-crystal layer between two con-
ductive transparent plates. A photocon-
ductive layer behind the crystal changes
the light pattern to an electrical one.
This modulates the crystal so that a
strong light projected onto the front of
the valve is largely reflected from the

lighter parts of the "written” image, and
largely absorbed in the darker parts.

Images “‘written” with a light power |
of from 50 to 500 microwatts per square
centimeter have been projected at 200
lumens per square centimeter of white
light. The resolution is 50 lines per milli- |
meter, giving more than a thousand lines
across a 2.5-cm cell aperture, the
Hughes scientists reported.

Satellite in space supplies
information about Earth

By pinpointing the exact position of
a satellite in space over a large number
of observations, scientists can get impor-
tant information about Earth. Any devia-
tions from the satellite’s prescribed path,
for example, reveal changes in the
Earth’s gravitational field. Observations
from a number of stations may give in-
formation about the phenomenon known
as continental drift.

The Institute of Applied Geodesy
(IFAG) have established an observation
post in Germany that will measure the
trajectory of satellites to within a cen-
timeter. The principal equipment is a
Siemens pulse laser, sending out pulses
of 20 to 50 nanoseconds duration with a
peak power of 100 megawatts. The laser
beam is reflected to the ground station
from a corner reflector on the satellite.
The exact distance is given by the time

{continued on page 12)

LIGHT VALVE WRITING
LIGHT
BLOCKING PROJECTION WRITING SOURCE
APERTURE LENS LENS
\ A - )
TO U
‘ PROJECTION
SCREEN
N
N - A
MIRROR LIQuID
TRANSPARENT IRRAT
CONDUCTIVE
SHEETS
CONDENSING
LENSES
10-30 kHz 50-200 Hz
AC VOLTAGE AC VOLTAGE ¢
SOURCE SOURCE

\

" PROJECTION
LIGHT SOURCE

LIQUID CRYSTAL LIGHT AMPLIFIER. The light valve is not quite as simple as shown, and in-
cludes a photoconductive layer, a light blocking layer (to prevent leak-through of the “writing”
light) and a dielectric mirror (all behind the crystal) in addition to those shown.
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New
SPRAGUE
SEMICONDUCTOR
Q-MART READY

e T0SERVE YOU!

field efiest b ‘hﬂls ors, &
integrated circits _and LED devices, w tha |
product variety that cannot be_obtamed ilom
any otre- singiz source. ' H

Designed with the servnce technician, nob-
bylst/ex:erimenter in mind, itgives you 1 2ady
replacements ‘or over 30 000 original meznu-
facturers' part rumbers which are frequan:ly
found in home/mobile entertainment and
communications equipment.

You Il enjoy the ease with which yos can
serve ycurself right from your Sprague d's-
tributo’s Q-MART. Every semiconductor is
individually peckaged in a handy, reuseble
Kieer-Pek® plzstic box (no hard-to-oper kub-
ble paeks or blister packs) mounted on & card
that gives you a gocd description of tle
devicg, compleze with oinning diagram, ec-
trical parameters, and important cross-refer-
ence replacement information.

Whet’s more. every- device is a popular
? device. There are no dogs to waste fime

E Don’t delay . . . Stop at your Sprague distributor's with ar cause confusion. Your distributor’s
Q-MART today! And while you're there, don’t forgst to Q-MART contains only the hottest, fastest-

pick up your tree copy ot Sprague’s 48-page Semicon- selling semiconductors based on frequericy-

. ductor Replacement Manual K-500. Or . . . write to of-use. With this kind of movement, you can be
Sprague Products Cc., 81 Marshall St., North Adams, sure you're always gett ng factory-fresh stock.
Mass. 01247, 1 '

s-231%

|®

SPRAGUE

% MEMBER . =g

THE MARK OF RELIABIL!TY
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NRI “hands-on” training in
Television, Communications,
Electronics and Computers
can give you as much

as 2 years of on-the-job
experience.

!

fF 5 ) B

EARN YOUR FCC LICENSE - OR YOUR MONEY BACK

NRI Communications training programs will qualify you for a First Class Commercial
Radiotelephone License issued by the FCC. If you fail to pass the FCC examinations
for this license after successfully completing an NRI Communications course we will,
on request, refund in full the tuition you have paid. This agreement is valid for the
period of your active student membership and for six months after completion of your
training. No school offers a more liberal FCC License agreement.
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Experience is still your best teacher

NR, AChIeVBment Klt 1s educator-ac-

elaimed and the original “‘starter” kit in home study train-
ing. [mitated but never duplicated, this kit is designed and
personalized for you and your training objective. It has one
purpos2 — to get you started qulckly and easily.

“BI te SIZ e P~ TQX tS average an easily-digested

40 nages of well-illustrated, scientifically prepared subject
matter in the course of your choice. Questions in each book
are carefully hand-graded and returned to you with helpful
instructional notes. You get unlimited personal help from the
day you enroll.

Designed-For-Learning Equipment
Like ihis phone-cw transmitter (Kit #7 in the Communi-
cations course) is engineered from chassis up t¢ demonstrate
principles you must know. NRI does not use modified hobby
kits for training, but the finest parts money can buy, pro-
fessionally and educationally applied.

... here’s how you get it with
unique NRI training at home

Ask any teacher, job counselor, engineer, technician
or prospective employer about the need for practical
application of theory in Electronics. He’ll tell you
Electronics is as much a “hands-on” profession as
dentistry or chemistry. That’s how you learn at home
with NRI. You prove the theory you read in “bite-
size” texts, by actual experimentation with the type
of solid-state, transistor and tube circuits you’ll find
on the job today — not hardware or hobby kits. You
introduce circuit defects, analyze results, discover
quickly the kind of trouble-shooting and design tech-
niques that will make you employable in Electronics.

Train with the leader— NRI

NRI lab equipment is designed from chassis up for
effective, fascinating training — not for entertain-
ment. The fact that end results are usable, quality
products is a bonus. In Communications, for example,
you build and analyze, stage by stage, your own 25-
watt phone/cw transmitter. It’s suitable for use on
the 80-meter amateur band, if you have an interest
in ham radio. In TV-Radio Servicing your practical
training gives you your choice of monochrome or color
TV sets. All training equipment is included in the low
tuition — you pay nothing extra. Discover for your-
self the ease, excitement and value of NRI training.
Mail postage-free card today for new NRI Catalog
. . . or use the coupon below. No obligation. No
salesman will call on you. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016.

APPROVED UNDER NEW GI BILL

If you have served since January 31, 1955, or are in service
now, check GI line on postage-free card or in coupon.

MAIL THIS COUPON IF CARD IS GONE

______________________ =
NATIONAL RADIO INSTITUTE 394 :
Washington, D.C. 20016 I

i Please send me your new NRI Catalog. | understand |

] no salesman will call and there is no obligation. I

| Name Age |

: |

| Address I

|

| City State Zip I

I ] Check for facts on new G! Bill |

{_ ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL _!
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-
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LOOKS LIKE A HOWITZER? Don’t be too sur-
prised—It's mounted on what was formerly an
artillery piece. One of the large barrels Is a
laser transmitter—the other an optical camera.

taken for the pulse to go and return. At
the same time, an optical photograph of
the satellite is taken, to record its posi-
tion in relation to the constellations.

Telephone line handles
10,800 calls at a time

A new coaxial-cable carrier tele-
phone system capable of handling
10,800 telephone calls simultaneously
has been put into operation over a 90-ki-
lometer (56-mile) stretch between Vas-
teras and Orebro, Sweden. This 10,800
voice channel capability is four times as
great as that of the previous system.

The new advance was made pos-

sible by the development of new wide-
band amplifiers by Siemens, who sup-
plied all the line equipment for the
system. They amplify smoothly over a
bandwidth of 60 MHz, thus being able to
cope with future telephone, data and
also videotelephone traffic.

As compared with the 2700-channel
amplifiers, the new units require com-
pietely new construction methods. Com-
ponents had to be arranged very com-
pactly to avoid phase shifts. The problem
was met by using hybrid circuitry, com-
bining thin-film conductors, resistors and
some capacitors with conventional tran-
sistors and coils.

The amplifiers are placed a mile
apart along the route to regenerate the
signals. They are installed underground
and supplied with power via the inner
conductors of the coax.

The Swedish telephone administra-
tion expects shortly to extend the system
from Orebro to Gothenburg (Goteborg)
on the North Sea coast, a distance more
than four times as great as that between
Orebro and Vasteras. Further 60-MHz
routes to the north are planned for the
near future.

Canada’s national satellite
begins commercial operation

A telephone call January 11, from
Resolute, Cornwallis Island, above the
Arctic Circle, inaugurated service via
Anik 1, the world’s first national synchro-

SIEMENS ENGINEER CHECKS an underground repeater on 60-MHz Orebro-Vasteras line.

nous satellite. (Anik is the Eskimo word
for brother.) The call was placed by the
settlement’s Eskimo community manager,
Rudy Pudluk. He greeted Gerard Pellie-
tier, minister of communications, and Da-
vid Golden, president of Telesat Canada,
the company that operates the satellite.
Mr. Pudluk, considerately, spoke in
English.

:.l { oY L

A CANADIAN ESKIMO bids big brother Anik
farewell before the all-Canada communlca-
tions satellite was lifted into orbit.

The call from Resolute, 150 miles
due east of the magnetic pole and more
than 2000 miles northwest of Ottawa,
was made via one of the twelve Northern
Telecommunications stations that pro-
vide two-way medium-density service be-
tween Canada’s scattered far northern
communities and the relatively densely
populated south.

Anik 1, first of three satellites or-
dered from Hughes Aircraft Co. by Tele-
sat Canada, weighs 1200 pounds and
can handle 5000 telephone circuits or
twelve color television channels simulta-
neously. Travelling in an equatorial orbit,
it blankets all Canada, linking 37 Cana-
dian-built earth stations spread over
some 3.8-million square miles—the
world’'s second largest land mass.

Excessive-speed warner

sounds note of caution
A dashboard-mounted gadget sold in
Britain is claimed to save drivers' li-
censes in that strictly regulated country
by giving an audible warning when they
(continued on page 14)
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s uatter introductory offer to new members of the
ELECTRONICS AND CONTROL ENGINEERS’ BOOK CLUB

286/515
INTEGRATED
CIRCUITS:

A Basic Course
for Engineers
and Technicians
by R. G. Hibberd
Pub. price, $9.95
Club price, $8.45

404/445
ELECTRONIC
CIRCUITS

MANUAL L
by J. Markus TATE
Pub. price, $19.75
Club price, $15.75

637/458 -

DESIGNING Aiieexs
INTEGRATED
WITH TTL CIRCUITS &
INTEGRATED SEMI-
CIRCUITS CONDUCTOR
by Texas DEVICES
Instruments by Deboo &
Inc. Burrous

Pub. price, $18.50
Club price, $13.50

Pub. price, $13.95
Club price, $10.50

313/059

404/437

SOURCEBOOK gauﬂsoox OF

an‘c‘l,‘.%"“"'“ CONDUCTOR
ELECTRONICS,

by J. Markus

3/e

by P. Hunter
Pub. price, $27.50
Club price, $21.50

Pub. price, $19.75
Club price, $14.75

Special $1.00 bonus book
comes to you with your
first club selection

259/607 287/341

571/422 o 3 649/170
bl L] ELECTRONIC OPERATIONAL
T HANDBOOK'OF FUNDAMENTALS AMPLIFIERS
ENGINEERING ENGINEERING i AMPLIFE
HANPEQOK RCOCATIONS TECHNICIANS S aemek
B).’H. Hamsher L MACGEES by R. L. Shrader Huelsman

Pub. Price, $18.50
Club Price, $14.25

Pub. price, $15.00
Ctub price, $11.50

Pub. price, $29.50
Club price, $22.50

Pub. price, $11.95
Club price, $9.25

349/428

209/731

nDBOOK § 124/035 TRANSISTOR STANDARD
388/458 g‘F‘ HANDBOOK OF AND HANDBOOK FOR
MAGNETIC PHYSIES PHYSICS, 2/¢ INTEGRATED ELECTRICAL
I:ECORDILNG by, Condon and ELECTRONICS, ENGINEERS,
y C. E. Lowman ishaw a/e 10/e
Pub. Price, $14.50 s! lI Pub, price, $34.75 by M. S. Kiver by Fink and
Club Price, $9.75 ﬁ‘ Club price, $14.95 pub. Price, $12.50 Carroll

Pub. price, $32.50
Club price, $24.95

Save time and money by joining the 't'ﬁ"\'. __MAIE THISICOUPONITODRY
Electronics and Control Engineers’ Book Club

Club Price, $9.75

ELECTRONICS AND CONTROL ENGINEERS' BOOK CLUB
582 Princeton Road, Hightstown, N.J. 08520

ERE is a professional club designed specifically to meet your
day-to-day engineering needs by providing practical books
in your field on a regular basis at below publisher prices.

| |
i |
i |
| |
| |
| |
How the Club operates: Basic to the Club's service is its publi- ! |
cation, the Electronics and Control Engineers’ Book Club ! |
Bulletin, which brings you news of books in your field. Sent to I !
members without cost, it announces and describes in detail the | Write Code No. of Write Code No. of !
Club’s featured book of the month as well as alternate selections | bonus book first selection |
which are available at special members’ prices. : here here :
| |

| |

| |

| |

| |

i |

| |

| |

| |

| i

FPlease enroll me as a member of the Electronics and Control Engi-
neers’ Book Club and serd me the two books indicated below. I am
to receive the bonus for just $1.00, ard my first selection at the
special Club price shown. These books are to be shipped on ap-
proval, and I may return them both without cost or further obiiga-
tion. If 1 decide to keep the books, I agree to purchase as few
as four books during the next two vears at special Club prices (at
leust 15¢% below list).

When you want to examine the Club’s feature of the month,
you co nothing. The book will be mailed to you as a regular part
of your Club service. If you prefer one of the alternate selec-
tions—or if you want no book at all for that month—-you notify

the Club by returning the convenient card enclosed with each
Bulletin.

Name.

Address

As a Club member, you agree only to the purchase of four

books over a two-year period. Considering the many books pub-

lished annually in your field, there will surely be at least four

that you would want to own anyway. By joining the Club, you £33209
save both money and the trouble of searching for the best books. |
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To getmore
fromyour
high fidelity
system...
put more of
yourself in it.

In these days of instant everything,
the idea behind Electro-Voice
Custom Loudspeakers is a refreshing
change of pace.

The custom loudspeaker concept
asks you to do more than buy. It
suggests that you participate directly
in choosing the very best speaker
system for your own special listening
needs, speaker by speaker.

There’s a complete, logical range
of woofers, tweeters, mid-range
drivers and accessories. And, with
the help of your E-V dealer, you
create the performance that suits
you best.

You have the option of installing
the speakers in new or existing
furniture, or building them into walls,
closets, or wherever.

Write today for our literature
and list of E-V Custom Loudspeaker

dealers.
«Gulton

COMPANY
ELECTRO-VOICE, INC., Dept. 434E
613 Cecil Street, Buchanan, Mich. 49107

EleélioYores

Circle 6 on reader service card
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ti
new & timely........

go over the speed limit. it can be set by
pushbuttons for five speeds, beginning at
30 miles per hour and going to 70 in 10-
mph steps. When a driver exceeds the
speed for which the instrument is set, it
emits a foud, continuous buzz.

S

PUSHBUTTON WARNER TELLS DRIVER
when he Is exceeding safe or legal speed lim-
its.=BIPS Photo

The alarm can be set for any speed
within the instrument's limits. The 30-
mile button, for example, can be set for
any speed from 28 to 38 mph (and the
70-mile button will go up to 78).

A special advantage claimed for the
instrument is that it makes it unneces-
sary for the driver to take his eyes oft
the road to glance at the speedometer.
This can be distracting, especially at
night.

The easily installed device fits any
car. Based on solid-state electronics, it
is maintenance-free and uses less cur-
rent than a parking light.

The Speedset audible speed warning
computer is made by Automets, Ltd. of
New Street, Oadby, Leicester, England.

Telephone keyboards operate
wide range of controls

A means of generating signals for
controlling industrial equipment, making
selections in automatic vending ma-
chines and operating illuminated displays
or other types of equipment was demon-
strated by Siemens at the European ex-
hibition “electronica 72." The signals
are generated with a 12-button keyboard
originally developed for the modern tele-
phone.

Il

www americanradiohistorv com

Two methods of signalling are pos-
sible with the equipment—the time-hon-
ored digit code as used in dial tele-
phones, in which numbers are

transmitted in sequence to build up a
code signal that initiates the desired ac-
tion at the receiving end, or multifre-
quency code (MFC) signalling, as used

8 S

TELEPHONE KEYBOARD has a host of ne
applications.

on recent pushbutton telephones.

in the MFC approach a specific
combination of two frequencies is trans-
mitted for each digit. Eight oscillators
provide two groups of four frequencies
each. To generate a signal, one fre-
quency from each group is used. The
lower group generates signals of 697,
770, 852 and 941 Hz; the upper group,
1209, 1136, 1477 and 1633 Hz. This
makes 16 signal combinations possible.

HEADPHONE STEREO Is now important
enough to support a demonstration van llke
the one above. Launched by a leading stereo
headphone manufacturer, the 28-foot van is a
tralning classroom for headphone sales per-
sonnel and a8 mini hi-fi show that can be pre-
sented to the public on shopping malls, coi-
lege campuses or other suitable places. It
contains sophisticated two and four-channel
equipment and a complete audio-visual sys-
tem for dealer meetings.

(continued on page 16)
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ALL PARTS
INCLUDED

except tubes and transistors

ONE YEAR GUARANTEE

TUNER' SERVIGE CORPORATION

PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION Universal Replacement Tuner $9.75.

NER REQUIREMENTS. This price buys you a complete new
TU R tuner built specifically by SARKES TARZIAN

REPAIR INC. for this purpose.

All shafts have a maximum length of
VHF Or UHF Any Tyoe $9.75. 10” which can be cut to 1'%2”.

UHF/VHF Combo $15.00.

Specify heater type parallel and series
n this price all parts are included. 450mA or 600mA.

Tubes, transistors, diodes, and nuvistors are
charged extra.

Fast efficient service at our conveniently

located service centers. This price does not Customized tuners are available at a
cover mutilated tuners. cost of only $15.95. (with trade-in $12.95)

All tuners are cleaned ultrasonically, Send in your or.lglnal tuner for com-
repaired, realigned and air tested. parison purposes to:

TUNER SERVICE CORPORATION
FACTORY-SUPERVISED TUNER SERVICE

Backed by the largest tuner manufacturer in the U.S.—SARKES TARZIAN, Inc.

HEADQUARTERS ... 537 SOUTH WALNUT ST, Bloomington, Indiana 47401 .. ... ...._ TEL: 812-332-725)

ARIZONA. ........ . ... 2629 NORTH FIRST AVE., Tucson, Arizons 85717 .. ... ... ....... TEL: 6027919243
CALIFORNIA ... ... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD., North Hollywosd, Calif. 91601 ... .. ... TEL: 213-769-2720

FLORIDA.... .... .. .. 1505 CYPRESS ST, Tampa, Florida 33606 _.............. ...... TEL: 813-253-0324

WATCH US GROW GEORGIA........ ... 938 GORDON ST, S. W., Atlanta, Georgia 30310 ...... . .. .. .. TEL: 404-758.2232

INDIANA ...... .. 817 N. PENNSYLVANIA ST, Indianapolis, Ind. 46204 . ... .. .. TEL: 317-632-3493

6833 GRAND AVE, Hommond, Indiano 46323 ... ........... .. TEL: 219-845.2676

KENTUCKY ........ .. 2920 TAYLOR BLVD., Louisville, Kentucky 40208 .. .. . ... . . . .. TEL: 502-634-3334

NEW JERSEY .... ... 547-49 TONNELE AVE., Jersey City, New Jersey 07307 .. . ... .. TEL: 201-792-3730
(On U. S. Highwasy 18 9)

TENNESSEE . ... . ... 1215 SNAPPS FERRY RD., Greeneville, Tennessee 37743 . ... .. Tel: 615-639-8451

1703 LAMAR AVE., Memphis, Tonnessee 38114 ... ... ... .. ... TEL: 901-278-4484

TEXAS .. .. . . 11540 GARLAND RD., Duollos, Texas 75228 .. .. .. ... ... ...... TEL: 214-327-8413

VIRGINIA....... . .. 4538 PRINCESS ANN ROAD, Norfolk, Virginia 23502 ... ...... TEL: 703-855-2518

Circle 7 on reader service card
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SPRING

8]
8]

DIODES SEMI CONDUCTORS

@
u

O

:

CONDENSERS (AXIAL LEADS)

SALE

RAYTHEON

t- |
new E Ime yconlim(edﬁ'om page 14)

Circult Breakers 1.25 Amp. ..
10 Asst’d Alizning Tools

300 Asst'd MicaCond. .. ... ... ... ...... $1.19
3

00 Asst’'d 1 & 2 Wiait Res. .......... $4.95

HV Anode Leads B/¥f Sets ... .. .10 for $1.00
RF Cables Tinned Ends ......... .6 for $.89
DELAY LINES ... ..... ... ...2 for $1.19
Knife Switches DPDT ... ... . . .. 4 for $1.00
Spaghetti Asst’d . ............ 75 Pcs.  $.59

HEP 170 2.5 Amp.

1000 PIV . | . #ieisiobhs nainpiats 25 for $4.95
6500 PIY Focus Rect. ... ... ...... 4 for $2.00
13.5 KV Focus Pect. ...... ...... § for $3.00
18.5 KV Focus Rect. ............ 3 for $2.49
Sel. Boost Rect. .. . ............. 5 for $2.00
Crystal Diodes 1N34A . ... ..... 25 for $2.00

CONDENSERS—(CANS)

300 Mfd.—200 Volts ... ..... ... 4 for $2.00
500 Mfd.—200 Volts .. .......... 3 for $2.00
160-100-60 Mfd.—350 V. .. .. ... 6 for $2.49
500 Mfd.—50 Volts ... ... . ... 3 for $1.49
1500 Mfd.-—50 Volts ............ 3 for $1.98
25 Assorted Cans .. .................. $4.95

RADIO 60 YEARS AGO. This photograph, taken in 1915, shows the amateur radio station buiit by

bl

m;.'ly i

-
-
v

@ égon'gd 2}’50\,0‘::‘“5. P, 1§ fﬁ‘:: 333 C. P. Cooper in Californla during 1912 and 1913, R-E
16 Mfd. 450 Volts ........ .. ... 4 for $1.19
DT, T Tbr G
— 01t Sl 1r querarwr i pinp 2 r g o i i i = W elemm e = ——
) .01 Mfd.—1KV (Spark Gap) ... .20 for §2.00 U g ElEC WS B 1D S g gl 1
O] 25 Asst'd Disc Cond. ....... . .. ... 1,39 back Publications, Inc. 200 Park Ave. S. MOVING? | |
[0 25 Asst’d Cond Axial ................ $4.95 New York, N.Y. 10003 (212) 777-6400 " |
President: M. Harvey Gernsback | {
SPEAKERS Secretary: Bertina Baer Qon t miss a | I
ADVERTISING SALES single copy of | !
3” Round .. ... $4.49 6” Round ....$1.39 io- =
se s %353 W il 199 EAST :‘adf° E'g? : |
26 M .99 a0 $27e gta(jryley Levitan, Eastern Sales Mgr. ronics. ive | ATTACH ]
THOM e e A 99 adio-Electronics us: | i
200 Park Ave. South | LABEL ]
New York, N.Y. 10003 | |
(212) 777-6400 Six weeks' no- | HERE i
M ORDER $15.00 tice
IR $ MIDWEST /Texas/Arkansas /Okla. Il {
Ralph Bergen
SEND FOR FREE CATALOG | The Ralph Bergen Co. Your old ad- : {
o, 6319 N. Central Ave. nd zi
TUBES UP TO 809, OFF Chicage, 1 60646 dress a ip l I
(312) 792-3646 code i |
CHECK OR
SERI Gl PACIFIC COAST/Mountain States Your new ad- { :
E Jay Eisenberg :
MONEY ORDER J.E. Publishers Representative Co., dress and zip | l
8560 Sunset Bivd., code e e e
TV TECH SPECIALS | A
Los Angeles, Calif. 90069
51221032\/12?338813 name (please print)
P.0. BOX 603 San Francisco, Calif. 94111 . o -
. (415) 981-4527 address
Kings Park, L.,
SOUTHEAST e - : 4
New York 11754 E. Lucian Neff Associates city state ziplcode
25 Castle Harbor Isle, Mail to: Radio-Electronics
Fort Lauderdale, Florida 33308 SUBSCRIPTION DEPT., BOULDER, COLO.
(305) 566-5656 80302
Circle 8 on reader service card
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The three-dollar bill.

The stylus shown above is phony. It's represented as a replacement stylus for a
Shure-cartridge, and although it looks somewhat authentic, it is, in fact, a shoddy
imitation. It can fool the eye, but the critical ear? Never! The fact is that the
Shure Quality Control Specialists have examined many of these impostors and
found them, at best, to be woefully lacking in uniform performance — and at
worst, to be outright failures that simply do not perform even to minimal track-
ability specifications. Remember that the performance of your Shure cartridge
depends upon the stylus, so insist on the real thing. Look for the name SHURE
on the stylus grip (as shown in the photo, left) and the words, “This Siereo
Dynetiz® Stylus is precision manufactured by Shure Brothers Inc.” on the box.

Shure Brothers Inc. — [ =]
222 Hartrey Avenue, Evanston, lllinois 60204 i‘ = J =

Circle 9 on reader service card
APRIL 1973 ® RADIO-ELECTRONICS
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ADVANCED ELECTRONICS CAREER TRAINING AT HOME

If youre looking for a career
instead of a job in electronics...

It costs millions of dollars to build modern ocean going vessels. The
final design of such ships is based on extensive testing with sophisti-

cated electronic measuring equipment using exact models as shown in the
photo of the Naval Research and Development Center. The engineering tech-
nicians who check out, maintain and repair such equipment have to be
experts. Their work is not only interesting and exciting, they also enjoy

top pay in their field.

CREI offers Electronic Engineering Technology programs through
home study. You have a choice of eighteen different program arrange-
ments so you can specialize in exactly the area of electronics you want.
All of the programs, except a brief introductory course, are college-
level.

If you want to quality for the highest paying leve! of technical employ-
ment in electronics, we invite you to consider the unique home study
programs of CREI. Here is a list of just some of the CRE| programs:
Communications Engineering - Computer Engineering « Missile &
Spacecraft Guidance - Radar & Sonar « Television Engineering + Nu-
clear Instrumentation & Control » Digital Communications « Industrial
Electronics « Electronic Systems Engineering = Microwave Communi-
cations - Satellite Communications = Cable Television Engineering

For over 45 years, CREI programs have been recognized by leading
technical organizations as effective home study training in advanced
electronics.

Qualifications to Enroll. To qualify for enroliment in a CREI program,
you must be a high school graduate (or equivalent). You should also
be working in electronics or have previous training in this field.

Send for FREE book. If you are qualified, send for CREl’'s newly pub-
lished book describing your career opportunities in advanced elec-
tronics. This full color book is filled with facts about career oppor-
tunities for you.

Capitol Radio Engineering Institute
A Division of McGraw-Hill Continuing Education Co.
3939 Wisconsin Avenue, Washington, D. C. 20016

ﬂ

2 Accredited Member, National Home Study Council

3939 Wisconsin Avenue

‘ mum Washington, D. C. 20016
Rush me your FREE book describing my opportu-
nities in advanced electronics. | am a high school

graduate. CAP'TOL

[, S . Age. RADIO

Address 0 - e 6 ENG'NEER'NG
«City  _ State Z21P INSTITUTE

If you have previous training in electronics, check here [] WASHINGTON, DC
» DG,

Employed by

Type of Present Work____

Veterans and servicemen, check here for G. |. Bill information []

www americanradiohistorv com
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Will you be prepared
to handle his business

55 When it comes
TN your way?

...remember...there's an Amperex
replacement tube for any socket in L4
any set you're likely to service. TV, \
Hi Fi, FM or AM, House Radio,
Car Radio, P.A. System or Tape
Recorder. Imported or Domestic!

Amperex

TOMORROW'S THINKING IN TODAY'S PRODUCTS
A NORTH AMERICAN PHILIPS COMPANY

AMPEREX SUPPORTS
THE INDEPENDENT
SERVICE DEALER

AMPEREX ELECTRON!C CORPORATION, DISTRIBUTOR AND ENTERTAINMENT PRODUCTS DIVISION, HICKSVILLE, N.Y. 11802

birth defects
are forever.

unless you help.

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE BY THE PUBLIS

RADIO-ELECTRONICS ® APRIL 1973
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letters

ABOUT CLOCK READOUTS

| read the article on page 35 of your
February issue covering the Mostek Dig-
ital Clock on a chip with great interest.
MOS/LSI chips are going to revolution-
ize consumer products. We have already
seen this happen in electronic calcu-
lators. Clocks are a logical next step.

Sperry information Displays is the
leading supplier of electronic displays for
digital clocks using MOS/LSI chips. The
photograph in the article showed the
Heathkit digital clock that uses the
Mostek chip and Sperry advanced de-
sign planar gas discharge displays. | un-
derstand that this is one of the most suc-
cessful kits ever offered by Heath. Heath
also uses Sperry displays in their popu-
lar 1C-2008 calculator kit.

| was somewhat disappointed that
the article recommended the use of
fluorescent display tubes and not the
more popular Sperry displays. The
choice of fluorescent display tubes for a
consumer product such as a clock is a
poor one since these tubes have a lim-
ited life and start to deteriorate after a
year. Sperry planar gas discharge dis-
plays have a life of greater than ten
years and have a much better aesthetic
appearance.

Appearance, life, reliability and low
cost are the major reasons for the wide
acceptance of Sperry displays in con-
sumer products such as clocks.

L. L. PonD, JR.

Marketing Manager

Sperry Information Displays Div.
P.O. Box 3579

Scottsdale, Ariz. 85257

P.S. For your information, one of the
newest consumer products to use
MOS/LSI and Sperry displays is the new
Frigidaire electric/electronic range. The
Frigidaire people in Dayton, Ohio are
quite excited about this new advanced
design product.

A second article by Larry Sullivan of
Mostek will describe other types of read-
outs and how they are used with the
Mostek MSI clock chip—Editor

DIGITAL TACH

In your January 1973 issue in your
jetter section, a Mr. Robert N. Sleght,
from Laramie, Wyoming was wanting to
know a source of some IC to build a
speedometer and a tachometer. You also
said you would be running a story in
(continued on page 26)
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New!

RCA
WR-525A
Marker/

Signalyst
$46.50

Optional Distributor Resale Price
(not including RCA VS323 or equiv. 9-V battery)

= As a Marker As a Signalyst
5 ) Generator

Modulated with an ex-
ternal video signal, such
as the output of the RCA
WR-515A Master Chro-
Bar Color Bar Generator,
WR-525A provides test
patterns on all VHF and
many UHF channels. Use
these patterns to check

When used with asweep
generator, such as the
RCAWR-514ATV Sweep

tuner operation and re-
ceiver performance. Also
use them to check CATV

Chanalyst, WR-525A and MATV systems, as
provides fundamental well as closed-circuit RF
markers needed to distribution systems and
check tuner and overall their amplifiers, line-
RF/IF alignment on all splitters, and other
VHF channels. components.

See your RCA Distributor for

more information. Or write

RCA Test Equipment Head-

quarters, Harrison, N.J. .

07029. Electronic Components

Circle 10 on reader service card
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id
qua‘}i\‘y. Heathkit Electronics

For full spectrum color, black & white

N L5y - ’ X - e '—’h“

Now

GR-900 599%555: et GR-1900 179(%?:1055 CABINET)

...and staying out of the red.

(INCLUDES CHARGER)
See them all at your Heathkit Electronic Center . . . or send for Free ‘73 Heathkit Catalog.

HEATHXIT ELECTRONIC CENTERS

ARIZ.: Phoenix, 2727 W. Indian Schoot Rd.. CALIF.: Anaheim, 330 £. Ball Rd.; El Cerrito, 6000
Potrero Ave.; Los Angeles, 2309 S. Fiower St.; Pomona, 1555 Orange Grove Ave. N.; Redwood
City, 2001 middiefield Rd.; San Diego {La Mesa), B363 Center Or.; Woodland Mills, 22504 Ven.
tura Bivd.; COLO.: Denver, 5940 W. 38th Ave.; CONN.: Hartford {Avon), 395 W. Main St. {Rte.
44); FLA.: Miami (Mialean}, 4705 W. 16th Ave.: GA.: Atlanta, 5285 Roswell Rd.; ILL.; Chicago,
3462-66 W. Devon Ave.: Downers Gro™e, 224 Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd Ave.
KANSAS: Xansas City {Mission), 59 ) Lamar Ave.; MD.: Baltimore, 1713 E. Joppa Rd.; Rock-
vitle, 5542 Nicholson Lane; MASS Boston {wellesivy), 165 Worcester St; MICH,: Detrait,
18645 w. Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis {Hopkins), 101 Shady
Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; NJ.: Fair Lawn, 35-07 Broadway (Rte. )i N.¥.t
Butialo (Amherst), 3476 §hevidan Dr.: New York City, 35 W. 45th St.; Jericho, L.1., 15 Jericho
Turnpike; Rochester, Long Ridge Plaza; OMIO: Cincinnati (Wood awn), 10133 Springtieid
Pike; Cieveland, 5444 Pearl Rd.; Pa.: Philadelphia, 6318 Roosevelt Bivd.; Pittsburgh, 3482 wm.
Penn MHwy.; TEXAS: Dallas, 2715 Ross Ave.: Houston, 3705 Westheimer; WASH.: Seattle, 221
Third Ave,; WiS.: Milwaukee, 5215 Fond du Lac.

RADIO-ELECTRONICS ® APRIL 1973
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Heathkit GR-900 25V Color TV with total-tuning convenience.

it's the most advanced TV circuitry you can build. Yet everything goes together with
traditional Heathkit simplicity. And the built-in convergence board and test meter for
at-home maintenance and self-service add further savings over the life of the set.
With the GR-900 you pre-set any 12 UHF stations for positive pushbutton power tuning,
and you can scan both UHF and VHF channels in either direction. An uitra-rectangular
black matrix tube, voltage controlled varactor UHF tuner, MOSFET VHF tuner and an
exclusive angular tint control tor consistently better flesh tones combine to produce an
absolutely brilliant color picture. There are four preassembled and finished cabinets
to choose from, plus the Heathkit Wall Mount and wireless remote control option. Any
way you look at it, the Heathkit GR-900 is one of the most rewarding kits you can
build. Mailing weight, 125 Ibs.

New Heathkit Solid-State B&W 19V Portable TV — a truly extraordinary set

The new Heathkit GR-1900 is like no other B&W portable! With advanced solid-state
“modular” design — most circuitry mounts on just four plug-in boards. Dependable
solid-state circuitry, including 23 transistors, 13 diodes, 2 ICs, and just 2 tubes; picture
& high voitage. Total detent tuning on ail 70 UHF channels as well as VHF.* Instant-
On" for sound and pictures at a touch — plus other "big-set” front panel control fea-
tures such as VHF/UHF tine tuning; brightness; contrast; master on/off; vertical hold;
AGC; and height. New Ultrarectangular picture tube for a full 184 sq. in. viewing area.
Automatic Vertical Linearity for rock-steady pictures — a feature usuaily found only on
expensive color sets. Dual-Controlled AGC for improved picture/noise ratio — another
“big-set” bonus feature. Extra-wide. Video Bandwidth for theater-quality black-and-
white pictures. Four circuits {most sets have only 3) in the grounded base VHF tuner
for superior cross modulation in dense station areas. With all this, the GR-1900 is a
kit even the novice can build. Both tuners come preassembled and aligned, transistors
& ICs plug into sockets, and all chassis wiring is color coded. For truly extraordinary
performance in B&W TV, youlve got it all in the GR-1900. Mailing weight, 56 Ibs.

New Heathkit Desk-top Calculator — an outstanding kit-form value.

The Heathkit 1C-2108 features a sleek, low-profile case with bright ¥2” readout tubes
in an 8-digit display — one of the largest, most legible in the industry. The color-coded
keyboard is human engineered to slope down to the desk so you can rest your arm
while using. And the 1C-2108 is loaded with features: Four arithmetic functions. Float-
ing and fixed decimal. Constant key. Chain calculation ¢apability. Clear display key.
Entry and result overflow indicators. Negative number indicator. 120/240 VAC opera-
tion. In addition, the IC-2108 is amazingly simple to build. Two spare evenings wlll do it.

Kit 1C-2108, 4 Ibs.

New Heathkit “Pocketable” Calculator — you can service it yourself

The Heathkit 1C-2009 is first a self-contained portable, weighing in at 11 0z. and smali
enough to fit in your coat pocket, but it's a desk-top caiculator too. The internal
Nickle-Cadmium battery gives five to eight hours use between charges. Or, the IC-
2009 can be left connected to its charger for indefinite operation. And unlike other
pocket calculators, the Heathkit 1C-2009 is designed to be maintained by you. Plug-
in keyboard and display boards, plus a complete troubleshooting section in the manual,
make it easy — and economical. Add up the features for yourself: 8-digit capacity. Four
arithmetic functions. Full floating decimal. Constant key. Chain calculatlon capabil-
ity. Clear entry key. Entry and total overflow indicators. Negative answer indicator.
Battery-saver circuitry. Low battery indicator. Tactile-feedback keyboard for positive
entry indication. Order your 1C-2009 now. You'll have it built in two or three evenings.
Mailing weight, 3 Ibs.

[ HEATH )
_____________ Schlumberger N

SEND FOR YOUR HEATH COMPANY, Dept. 204

|

Benton Harbor, Michigan 49022 |

FREE (5 Please send FREE Heathkit Catalog :
Enclosed is $____ | __, plus shipping

1973 HEATHKIT ] Please send model (S) |

CATALOG i ) |

— it describes 4 ... ) B l

more than City _State____Zip !

*Mait order prices; F.0.B. factory  CL-464 J

Heathkit

4-Channel Amplifier

with Universal Decoder...359.95"
({less cabine?)

Yos select discrete 4-channel, or
switch-in the “Universal” cecoder for
reproduction of a!l the matrixed 4-
channel discs now on the market, plus
“derived” 4-channel from convention-
al stereo. Four sotid-state: amplifiers
produce 200 watts (4x50 IHF) into 8
ohms, with power bandwidtn on all
channels from less than 5 Hz to
greater than 45 kHz at 0.25% distor-
tion. Kit AA2010, 37 Ibs. AAA-2004-1,
pecan cabinet, 7 Ibs. 24.95*

_—,—‘-—"'.:mkn

Universal Decoder for 4-channel
coaversion . .. 39.95*

Reproduces all matrixed discs, plus
“derived"” 4-channel from convention-
al stereo materials. Plug it nto your
receiver’s tape monitor Circuit, add a
second stereo amp and speakers and
you're set. KiP AD-2022, 4 lbs.

L £

Heathkit
Ultrasonic Intrusion
Alarm looks like a book. .. 49.95*

Disguised as an ordinary library book,
this novel devicz fits unobtrusively
anywhere in the home. Transmitter
disperses a 41 kHz sicnal which
bounces off walls and returns 0 the
receiver where its moniftcred for any
change in amplitude. Triggers lights
and any conventional alanm device —
just plug them into AC autlets on the
rear panel. Can be instalied anywhere
there’s a 120 VAC outiet. An 2njoyable
2-evening kit. Kit GD-39, ¢ |bs.

” w Heathkit

GR-1008 AM Radio can b2 built in
ore evening... 14.95*

A smartly styled, great scunding solid-
state radio that makes a gseat intro-
duction to Heatakit building. Eight-
transistor circuitry mountsi om one
printed board, big 3%2” speaker
mounts in hijgh impact plastic case.
If you've never built a kit before you'
can probably have this one together
in one fun evening. Uses 9-voit bat-
tery (not supplied). Order the Heath-
kit GR-1008 for yourselt or the kids.
Kit GR-1008, 2 Ibs.
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next
month

MAY 1973

Build An Electronic Music
Synthesizer
Modular construction
makes it a snap. Start with
the power supply, voltage-
controlled oscillator and
controller circuits.

® 4-Channel Stereo—SQ,

Qs, CDh4

See how these competitive
systems compare. Scope
waveforms show what hap-
pens when you use one
kind of matrix to decode
another.

B Heath’s Digital FM Tuner
It’s loaded with IC logic
circuits. This article shows
how these devices func-
tion in the FM receiver.

B How Security Systems

Work

Where does an uitrasonic
detector work best? How
do you use perimeter pro-
tection effectively? These
are just two of the impor-
tant questions this article
answers.

PLUS:

Setting Up A PA System

Jack Darr’s Service Clinic

Lou Garner’s State Of Solid
State

Transistor Interchangeability
Directory
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LETTERS
(continued from page 22)

your April issue about building an IC dig-
ital tachometer.

Harmon Electronics has been pro-
ducing a digital tachometer, see en-
closed brochures, Tach it for almost a
year now. We are selling the unit to the
Automotive Aftermarket. Although we are
not selling the IC, we have a 24 pin cus-
tom IC for the tachometer. The IC has
the basic circuit for the tachometer, a
selector for 4, 6 or 8 cylinders and a
memory to recall the highest rpm that
the engine turned. By using the custom
IC we had developed we were able to
get our price down to $69.00 suggested
retail.

We are presently working on a
clock, speedometer and a 4-digit ta-
chometer for test equipment. We also
have a proposal for a complete digital
dash for an automobile. Mr. Sleght could
go out and buy one of our Tach Il and
save himself a lot of work and expense.

We also have a speedometer now,
that picks up off of the front wheel and
gives your speed in tenth of a mile per
hour, but we do not have an IC for it yet.
JAMES P. SMITH
Automotive Marketing Mgr.

Harmon Electronics, Inc.
Grain Valley, Missouri 64029

In this issue, readers will find a
complete construction article on an IC
digital tachometer. Since a custom IC is
not readily available, several individual
IC's are used in its place—Editor

HELP A READER

| own a Doric Transistorized Organ
Model or Series Number: 4528 Unfortu-
nately | purchased this organ second
hand and did not acquire a circuit ser-
vice manual for it. | have attempted to
communicate with the Doric Company,
however, it appears that this company is
no longer in business. | would appreci-
ate it if any reader, who owns such an
organ, would send me a copy of their
service manual. | would be more than
glad to pay for any copy of the Doric
service manual sent to me by some
reader of Radio-Electronics.
MORRIS JAGODOWICZ
622 Euclid Avenue
Syracuse, N.Y. 13210

ITALIAN PEN PAL

| am an ltalian boy very interested in
hi-fi systems. | am especially interested
in choice, installation and regulation of
hi-fi equipment.

| read a lot of technical reviews and
when | can get your review in Milan, |
get very interested in your articles about
hi-fi and electronics.

| am writing you because | would
like you to help me to solve one of my

www americanradiohistorv com

problems. The problem is this one: |
would like to correspond with an Ameri-
can boy who has the same hobby. | want
to correspond about hi-fi technical prob-
lems in the English language, preferring
someone who has some personal experi-
ence in the field.

GIUSEPPE D’ANGELLA

3 Brigata Missili

Quartier Generale

30026 Portogruaro (Venezia)

Italy

FATAL FLAW?

This is in response to your article,
“Setting Back The Clock,” which ap-
peared in the "Looking Ahead’ section
of Radio-Electronics in October 1972.
We feel your use of the term ‘'Fatal
Flaw'' was definitely misleading and gave
the impression that the NBS TvTime Sys-
tem is not feasible. This could not be
further from the truth. The NBS system
was designed to provide the correct time
to all users, regardless of locality. The
NBS has thoroughly tested the TvTime
System and the ‘fatal flaw” does not
exist.

The facts are these:

(1) The networks would transmit
NBS-controlled precise time signals in
Greenwich Mean Time (which is correct
in all time zones) to their affiliates.

(2) If the network signals are not
videotaped or otherwise delayed by the
affiliate, they can be rebroadcast locally.
However, the home TV receiver/decoder
would not be able to pick up these net-
work-originated signals; only users with
precise time decoders could receive
them.

(3) If the local affiliate does tape the
network program for later replay, the
network time is automatically deleted.

(4) The local station has the option
of generating local time zone hours, min-
utes, aind seconds signals by using his
own egquipment and making periodic
checks against a network signal (even
from another network if necessary) to
keep the local clock on time. The NAB
report is correct in stating that any local
time signals must originate at the local
station.

A home TV receiver, equipped with
a decoder, will automatically decode and
display the correct local time when it is
availabie. It ignores network time signals.
It will also display program captions in
the same way. The system differentiates
between precise time, local time, and
captions because each type of message
has its own signature which the home
receiver-decoder interprets; i.e., the cap-
tions do not get mixed up with the time,
and precise network time is not de-
coded.

SANDRA L. DANIELSON

Section 273.01

Time and Frequency Division

National Bureau of Standards

Boulder, Colo. 80302 R-E
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All quadraphoniec
systems are not created
equal...Sansui has
created the

ON vario matrix.
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QRX-6500

Here at last is the development that once and for all will lay to rest the dispute over
discrete vs. encoded recordings. The Sansui vario matrix—a technological exten-
sion of the QS Regular Matrix—provides unbelievable front-to-back separation, to a
degree never before possible with matrix recordings—separation so great that en-
gineers have hailed it as the “discrete matrix."”

Two new units in the Sansui four-channel lineup—the QRX-6500 ($699.95) and
the QRX-4500 ($599.95) contains this outstanding new decoder. These full-featured
four-channel receivers have high power output (280 watts and 240 watts IHF),
superb FM sensitivity, and are loaded with special features to make quadraphonic
listening a totally trouble-free and fulfilling experience.

The new decoder includes a position for Phase Matrix recordings, and both
“‘Hall” and “Surround” positions for the QS Regular Matrix and for the synthesizer
section, for accurate decoding of any current matrix as well as creating enhanced
4-channel sound from two-channel recordings.

Other special features include a sound-field rotation switch, linear balance
controls for front/rear and for teft/right, and the capability to drive up to 10 speakers
—all front-panel switch-selected.

Treat your ears to a demonstration today at your nearest Sansui dealer. Your
QRX-4500 listening will never be the same again.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 » Gardena. California 90247
Swuui. ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9, B.C
i SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Sansui Audio Europe S. A., Antwerp. Belgium

Circle 12 on reader service card
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From Cleveland Institute of Electronics

learn by doing!

Perform more than 200 exciting experiments
with CIE’s fascinating ELECTRONICS
LABORATORY PROGRAM!

SO
Rl )
.
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You get your own 161-piece electronics laboratory...

with authentic electronic component

You learn how to construct circuits and
connect them with a soldering iron, which
is part of your CIE laboratory equipment.
This “hands on" experience is extremely
valuable in applying what you learn.

i

Testing and troubleshooting are an im-
portant part of your learning experience.
Inciuded in your laboratory is a precision
“multimeter” to diagnose electrical and
electronic troubles quickly and accurately.

s used by industry!

Modern space-age components like this
IC (integrated circuit} are professional
quality and can be used again and again
in many of your projects. Lesson by lesson,
piece by piece your knowledge grows!

Prepare now for a high income career in Electronics...the Science of the Seventies.

Electronic miracles are changing
today’s world with breathtaking
speed.

And with this growth in electronics
technology has come a brand new
need . ..a demand for thousands of
electronics technicians, trained in
theory and practice to build the
products, operate them and service
them during the Seventies.

Don't just wait for something to
“happen’ in your present job. Get
ready now for a career you'll really
enjoy with a good income and plenty
of opportunity for advancement.

Experience with experiments

is your best teacher

““Hands on'' experience helps to re-
inforce basic theory. When you
learn by doing, you discover the
"how" as well as the “why.” You'll
find out for yourself the right way as
well as the wrong way to use elec-
tronic components. How to construct
your own circuits, to discover trouble
spots and learn how to fix them. And
with CIE's special Auto-Programmed®
Lessons, you learn faster and easier
than you'd believe possible.

CIE's fascinating course, Elec-
tronics Technology with Laboratory,
teaches you Electronics by making
it work before your eyes. And you do
it yourself, with your own hands.

Importance of FCC License
and our Money-Back Warranty
Many important jobs require an FCC
License and you must pass a Gov-
ernment licensing exam to get one.
But, arecent survey of 787 CIE
graduates reveals that better than 9
out of 10 CIE grads passed the FCC
License exam.
That's why we can offer this fa-
mous Money-Back Warranty: when

you complete our Laboratory Course,
which provides FCC License prep-
aration, you'll be able to pass your
FCC exam or be entitled to a full
refund of all tuition paid. This war-
ranty is valid during the completion
time allowed for your course.

You get your FCC License — or
your money back!

You'll have high paying

job opportunities

Electronics is still youngand growing.
in nearly every one of the new excit-
ing fields of the Seventies you find
electronics skills and knowledge are
in demand. Computers and data pro-
cessing. Air traffic control. Medical
technology. Pollution control. Broad-
casting and communications. With a
CIE Diploma and an FCC License
you can choose the career field you
want .. . work for a big corporation, a
small company or even go into busi-
ness for yourself.

Here's how two outstanding CIE
students carved out new careers:
After his CIE training, Edward J.
Dulaney, President of D & A Manu-

facturing, Inc., Scottsbluff, Nebraska,
moved from TV repairman to lab
technician to radio station chief
engineer to manufacturer of elec-
tronic equipment with annual sales
of more than $500,000. Ed Dulaney
says, "“Wkile studying with CIE, |
learned the electronics theories that
made my present business possible.”

Marvin Hutchens, Woodbridge,
Virginia, says: 'l was surprised at the
relevancy of the CIE course to actual
working conditions. I'm now ser-
vicing two-way radio systems in the
Greater Washington area. My earn-
ings have increased $3,000. | bought
a new home for my family and | feel
more financially secure than ever
before.”

Send now for 2 FREE BOOKS

Mail the reply card or coupon for our
school catalog plus a special book
on how to get your FCC License. For
your convenience, we will try to have
a representative call. If coupon is
missing, write: Cleveland Institute of
Electronics, Inc., 1776 E. 17th St.,
Cleveland, Ohio 44114. Do it now!

Approved
under
G.l. Bill

All CIE career
courses are ap-

proved for educa-

under the G. 1. Bill.

Please send me your two FREE books:
1. Your illustrated school catalog, “Succeed in Electronics.”
2. Your book, “How to Get a Commercial FCC License.”

1 am especially interested in:
O Electronics Technology
O Electronic Communications
O Broadcast Engineering

s 2an __———7:—————_
m CI Cleveland Institute of Electronics, Inc.
1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

[0 Electronics Technology with Laboratory

O First Class FCC License
O Electronics Engineering

Name Age
If you are a Veteran {eCens ElenIn)
or in service now, Address
check box for G.I.
Bill information. City State Zip

|
|
|
|
I
I
I
|
, ca- ||
tional benefits [|
I
|
|
|
|
]

Circle 13 on reader service card

www americanradiohistorv com

[ Veterans and Servicemen: Check here for G.1. Bill information.

|
I
|
|
|
|
I
[0 tndustrial Electronics |
|
|
|
|
|
|
I

APRIL 1973 ® RADIO-ELECTRONICS 31


www.americanradiohistory.com

You’ll be
happy, too,
with
SK3020.

It replaces nearly 2,800 types and
does the job as well or better. That
means less service time, less inven-
tory, more business for you. And
with RCA's full SK line of only 156
devices, you'll have everything you
need to replace over 51,000 foreign
and domestic types.

Contact your RCA Distributor
today for the full SK story and get
the new RCA SK Replacement
Guide, SPG-202N, too.
RCAIlElectronic Components
Harrison, N.J. 07029

32
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Heathkit 1B-1100
Digital Readout
Frequency Counter Kit

.L._”I

Circle 100 on reader service card

ONCE TAKING UP A FULL EQUIPMENT
rack of space the frequency counter
has evolved through the intermediate
transistor version to the present state
of the art integrated circuit form.
Single IC’s displace entire transistor
PC boards allowing the IB-1100 to be
packaged on a single board in a com-
pact 7%” wide by 3%” high by 9%”
deep case weighing only 4 pounds.
Performance-per-dollar ratio is so high
that for the first time the frequency
counter is sure to find its way into the
home workshops of many technicians,
engineers and hobbyists. The only real
difference between the IB-1100 and
more expensive instruments covering
the 1-Hz to 30-MHz range is the use
of gas display tubes instead of light-
emitting-diodes and the lack of a crys-
tal oven.

It takes about seven hours to as-
semble the kit with the usual Heathkit
ease. The sturdy printed board is well
marked, making it difficult to put
something in the wrong place. The
counter worked when finished with
only an inoperative display segment
caused by a poor solder connection;
not bad considering the hundreds of
solder joints in this kit.

There are two calibration proce-
dures suggested by Heath to adjust the
crystal oscillator timebase. One
method uses a radio receiver to beat a
transmitted carrier with the radiated
harmonics from the counter. A second
method is to adjust the IB-1100 to
read the same as another counter. A
generator above 1 MHz is used so the

www americanradiohistorv com

oscillator can be adjusted to a small
percentage of error.

We concocted a third method that
anyone with a color receiver can
adopt. It is a little more involved to
set up than the first two methods but
can give better results. When tuned to
a color broadcast the subcarrier os-
cillator in a color TV receiver is phase
locked to the transmitted color sub-
carrier frequency. The TV’s oscillator
is exactly at the same frequency as the
highly regulated transmitter. The fre-
quency will be within a couple of cy-
cles of 3.579545 MHz. Using an RCA
XL-100 CTC46 chassis, the counter’s
coaxial input cable was connected to
pin 8 of the IC on the MACOOIA
color module through a 1000-ohm re-
sistor. It turned out this method was
more accurate than the comparison
method also tried because the other

INSIDE THE FREQUENCY COUNTER. It's all
solid-state except the gas-filled numeric display.

counter used was not itsell’ well cali-
brated.

Most builders of this kit will have
the technical capability to figure out
where to pick off the color subcarrier
oscillator output in their particular set.
Isolation with a resistor or capacitor
prevents unlocking or disabling the re-
ceiver’s oscillator and the frequency
readout should be entirely stable to
the last cycle.

Conservatively specified the sensi-
tivity of the counter is listed as 100
mV rms typical and 250 mV maxi-
mum. Our unit worked to 30 MHz
with 80 mV or lower input. In fact

(continued on page 87)
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SIMPLICITY PERFORMANCE RELIABILITY...

what more could you ask of a duzl trace oscilloscope thats selling for 8550 ?

YOU COULD ASK FOR THE PHILIPS LABEL!

Philips is a world leader in strumentation
and the PM3110 bears that famous lavel. It is
your assurance that it is made with the same
professional precisicn and concern as other
test and measuring devices manufactured by
N.V. Philips of the Netheriands.

SIMPLICITY. Level and stability controls for
triggering have been eiiminated, as have the
usual DC balance controls. The PM3110 per-
forms these functions internally, automaticatly.
Even experienced technicians are sometimes
uncertain whether to dispiay a particular signal
in the "chopped” or the "zlternate” mode: PM-
3110 mode selection is automatic. And the
PM3110 automatically chooses either line or
frame sync pulses for its trigger input when
displaying TV signals.

PERFORMANCE. IEC bandwidth is 10MHz at
50mV/cm sensitivity; sensitivity can be multi-

e

. PHILIPS |

2m 3110

0-10 MH1

plied by 1CX* to SmV/cm with a bandwidth of
SMHz. Maximum vertical defiection is three
times screen haight cr 24cm. Overall accuracy
from input to screen is 5%. Line voltage varia-
tions of —1£% to +10% produce only 1% over-
all error.

The horizontal sweep can be expanded 5X ta
50cm so that, for example, a color TV burst can
be displayed in enough detail to permit the
technician to count the cycles in the burst.
And PM3110 signals are displayed on a full
8x10cm graticule, not the usual 6x10, this per-
mits the entire CRT surface to be used for
accurate measurement.

RELIABILITY. The PM3110 can withstand in-
put overloacs up to 1.000 vcits for as long as
30 seconds; inputs as high as 500 volts can be
handled with perfect safety, a great advantage
in TV service applications.

Although the PM311¢ weighs only 19 pounds.

INTENS.

250 v iir=77.

FOCUs o

ac
imn
ac o
‘l
. oc

X MASN.
X POSITION

Ziallli INSZLiTisZS IIN/.

A NORTH AMERICANIPHILIPS COMPANY

it is both rugged and durable, having passed
rigid environmental and vibration tests. Its max-
imum operating temperature range is from
—10 to + 45 decrees C.

ECONOMY. The PM3110 sells for $550. That's
less than any comparable dual trace oscillo-
scope and is within the reach of schools, ser-
vice centers, laboratories and manufacturing
concerns.

THE PHILIPS LABEL. Philips quality makes
the PM3110 your best buy in a low-price dual
trace oscilloscope. The PM3110 is available
from Test & Measuring Instruments Inc., which
provides applications engineering assistance
and service everywhere in the U.S. A For com-
plete data on the PM3110 and for information
on the entire line of Philips test and measuring
instruments, cortact: Test & Measuring Instru-
ments Inc., Hicksville, New York 11802. Phone:
(516) 433-8800.

AMPLITUDE
POSITION

ACa 10

14

e

e
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There must be an easier way...

TV servicemen were never medni to be
movingmen.

But, that was before antique, modern
and French Provincial units that included
hi-fi, tape decks and record players were
built around a large-screen color TV set.

Getting those units fo the shop can be

(diagonal) screen. It adapts to both high
and low focus voltage sets and a full line
of adapters lets you test over 5,000 dif-
ferent models.

A front-panel switch controls a yoke
programming system that gives you a
range of impedances and/or deflection

a big job. : voltages to closely match both tube and solid-
That's why we developed our two Chek-A-Color test jig state systems.

units. One, our full-house model, gives everything you need For actual testing, a convenient meter lets you measure an-

to test a chassis. The other is a basic unit that practically lets ode voltage and a speaker lets you check sound performance.

you design your own test jig. Since Chek-A-Color handles tube, hybrid and solid-state
All you have to take back te the shop is the electronic guts chassis, there won’t be many complete cabinets to lug.
of the TV monsters. With a Chek-A-Color test jig all you have to take is the

Regardless of the size of the original picture, Chek-A-Color chassis. Get the picture? Sylvania Electronic Components,

lets you see it on a benchtop 14-inch @ SyL"ANlA 100 First Avenue, Waltham, Mass. 02154

www americanradiohistorv.com
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ELECTRONICS
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HIGH PERFORMANCE
ENGINES

for vour car

Everything from electronic ignition
to automatic headlight controls to sequential turn indicators

ALTERNATOR
RECTIFIER

to electronic warning systems to.

by JOE SHANE

AUTOMOTIVE ELECTRONICS IS A FAR-
reaching subject area. It includes cv-
erything from electronic ignition sys-
tems, to automatic headlight controls,

will first appear as an option offered
by the car manufacturer.

A much more common, although
less sophisticated device is the elec-
tronic ignition system. Up until the
appearance of the 1973 cars, this was

to sequential turn indicators, to low- 1
fuel warning devices, to anti-skid sys- BACK-UP WARMNC (S
tems, to fuel injection, to radio and cartswied

tape stereo systems, to. . . .

In this article we will look at the
most popular add-on electronic gad-
gets. We will also examine some of

BUZZER
70
BACK-UP
LIGHTS g —

either a very costly optional extra or
an add-on. Fig. 2 shows the complete
circuit of a Delta Mark 10 add-on ca-
pacitive-discharge electronic ignition
system.

To briefly review the operation of
this circuit, note that it consists of a
dc-to-ac iaverter (Ql, Q2); a bridge
rectifier (diodes X1, X2 X3, and X4, a
capacitor (C3), an electronic switch
(the SCR) and the high-voltage coil
that is already a part of the car’s igni-
tion system. This coil is not shown in

s
the newest original-equipment elec- TRANSMISSION SWITCH this circuit.
tronics. Here we go. R N Twelve volts from the car batte
o [
& OPIRATOR : : .
n . oL WARNING is supplied to the inverter which steps
Collision warning system f UNIT it up to about 300 volts ac. This volt-
In an effort to avoid rear-end col- age is then fed through the bridge rec-
lisions a lot of work is being done on AR ti%er and the resultinz de is app%ied 1o
obstacle detectors of all sorts. One of OWER | the storage capacitor. At the proper
the units being considered is a laser IGNITION moment, the SCR discharges the ca-
obs;lacle dgteglorhA blqckF(_iiag{anﬂ}‘hqf SWITCH pacitoirl inl(l) the coil aqddlhe s;lepped
such a unit is shown in Fig. 1. This o= up coil voltage is applied to the ap-
diagram is provided by the Society of propriate spark plug through the dis-
Automotive Engineers. . Loy Wi tributor’. This cycle repeats as long as
Basically the system is composed SO the car’s engine runs.,A trigger pulse
of three major units—an infrared laser ‘ PULSE is tapped off the car’s distributor to
(the transmitter), a receiver, and a TRANSMITTER RECEIVER tell the SCR when to switch, so that

warning unit to notify the driver when
he gets too close to a possibly dan-
gerous object. The device could be an
add-on, but it is more likely that it

\,&/‘

FIG. 1—-LASER OBSTACLE DETECTOR s

shown in block diagram form.

the timing of the electrical impulses is
correct.

Unfortunately, the 1973 cars
made by Chrysler Motors (Plymouth,
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Dodge and Chrysler) all include elec-
tronic ignition as standard equipment.
i o If the other car manufacturers follow
s s L suit—and hints from Detroit indicate
0 RI2 S IOMEG RHQ 1000 . i L
ok n that they will—it won’t be long before
every new car comes with a built-in
= o electronic ignition system.
o - 1 The next place electronics turns
p)scr up in the ignition system of the mod-
oo ern automobile is the regulator. This
e is the device that determines whether
0 ® % ¥ 5 the car battery is fully charged or not.
LA — — Dist .
o i 150 e If the battery is fully charged, the
L = regulator shuts off the charging volt-
T G o Y age provided by the alternator. If the
T Sl £ battery is partially discharged, the
J B 00 R0 56 regulator feeds a charging voltage to
the battery to bring it up to its proper

~do

151518

r_— ¢ 14

20adaeeenadans

¥ =

=
E3

l l level.
o In the past this was done with an
FIG. 2—ELECTRONIC IGNITION SYSTEM is a capacitive-discharge type manufactured by Delta electromechanical device. However,
Efectronics. It's thelr Mark 10 unit. the latest approach is an all electronic

unit like the one shown in Fig. 3.

EXCITER TERMINAL IGNITION SWITCH AMMETER WA liliel Samtn SUNrS whd S
~ . the ignition switch is closed applying
N @' battery voltage to the exciter terminal
of the regulator. This turns on transis-
tor Q2 and battery current flows
through the field winding of the al-
- ternator. Now the alternator starts to
DIODE bl i develop a charging voltage. When this
LT ] ] ) EE—— ! voltage reaches the proper level, the
| Zener diode conducts and turns on
—t— transistor Q1. This reduces the voltage
; applied to the base of Q2 and that
| transistor turns off. When Q2 stops
conducting no voltage is applied to
the field winding of the alternator and
the alternator output drops. When the
! output voltage drops too far the Zener
) diode starts to conduct again and the
: cycle starts all over again.

TRANS 1ENT-
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The electronic regulator keeps the

ALTERNATOR

RS : battery more precisely at full charge
j '; A | - than the electromechanical types. As a

VOLTAGE- CONTROL DEVICE result battery life is extended.

Sy S —— a

FiG. 3—ELECTRONIC IC REGULATOR uses Zener diodes and a Darlington transistor pair to keep AUtomath head"ght control
the battery fully charged. A device that will turn off the

headlights of a car when the ignition

switch is turned off is shown in Fig. 4.

I it This circuit was developed by Texas

T ! pmu oS I Instruments. An SCR is used as the

o ,m”w”c“];k “%?HQ“’%H el E 2 BER electronic switch, while a Unijunction
!
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o7 transistor timing circuit provides a

time delay. The result is that when

! you turn off the car, the headlights re-

i main on for a short period of time (10

to 30 seconds as set by resistor R3). At

2 ‘ the end of this period, the lights turn
i - ey . themselves off automatically.

}~ C While you are driving the car and

the ignition switch is on, transistor QI

is conducting, preventing the Unijunc-

tion circuit from working. The SCR is

not conducting so relay Kl is not acti-

2 g vated and the headlights are off.

I [ When the driver turns on the

| headlights with switch S1, SCRI is

. N * ‘ . wrned on, the relay is energized, and

the headlights light.
The automatic lights-off process

L4

R ¢ 4700 R4 $6.8K

Q2

H JE 2N439| | 2

—AAA

OVIRR IN-ON SW
FIG. A—HEADLIGHT TURN-OFF CONTROL automatically turns off car headlights when ignition is
turmed off.
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starts when the ignition switch is
turned off. Transistor QI stops con-
ducting and capacitor Cl begins to
charge. When the total voltage applied
to capacitor Cl reaches the trigger
voltage of the Unijunction, (Q2), the
capacitor discharges through Q2 ap-
plying a pulse that turns on transistor
Q3 momentarily. This, in turn, turns
off SCRI, the relay opens and the
lights go off. Since charging time of
Cl is controlled by R3, this resistor
becomes the time-delay adjustment.

Electronic Test Gear

There are many kinds of elec-
tronic test equipment for measuring
the performance of a car. One not so
common instrument is the electronic

oscilloscope type of ignition analyzer.
A popular version of this equip-
ment is the Heathkit CO-1015 solid-
state ignition analyzer. This instrument
can be built from a kit in just a few
evenings and can be used to track
down the most elusive auto ignition
problems in just about any car engine.
The analyzer can be used with
any standard, transistorized or capaci-
tive-discharge system on three, four,
six or eight-cylinder engines to detect
shorted spark plugs, defective wiring,
worn distributor parts, incorrect dwell
time, coii, condenser or transistor or
capacitive-discharge circuit problems.
Some of the scope patterns that ap-
pear on the analyzer screen and what
they mean appear in Fig. 5. You’ll
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HIGH TENSION LEAD

FIG. 5—TYPICAL WAVEFORMS produced using Heathkit CO-1015 Ignition analyzer. A quick way

to troubleshoot a car’s ignition system.

note how easy it is to spot variations
in the normal pattern with this in-
strument.

An added feature of this unit is a
built-in tachometer with 0 to 1000 and
0 to 5000 ranges to permit making
carburetor adjustments while the igni-
tion system is being checked. With an
optional inverter the unit can be per-
manently installed in the car so you
can monitor engine performance while
the car is running for on-the-road test-
ing.

An important adjunct to the igni-
tion analyzer is an electronic timing
light. This is basically an electronic
strobe, triggered by the points in the

{ \ |

NI
Ao

7

BRAKES APPLIED e |

g T

WITHOUT ‘SKID-CONTROL WITH SKID-CONTROL

FIG. 6=CAR WITH ANTI-SKID control stops
taster and remains under driver's control.

distributor. The electronic timing light
has one major advantage of the less
costly, neon timing light, it delivers an
extremely bright pulse and can be
used in ambient light conditions that
would preclude using the dimmer
neon-type timing light.

Things to come

What does the future of electron-
ics in cars look like? We probably
can’t accurately predict the answer to
this one. Our wildest guesses are likely
to be too conservative.

But let’s take a look at one of the
things that we know are on the draw-
ing boards. Anti-skid braking for one.
Fig. 6 shows a comparison of what
happens to a car without an anti-skid
system as compared to a car equipped
with such a system.

Anti-skid calls for a little elec-
tronic computer (like the one pre-
dicted by Arthur Halley in his new
novel “Wheels”) to monitor what is
happening to the car as it comes to a
stop and to vary the braking power
applied to the wheels to keep it at
maximum, but just below the point
that would cause the car to skid.

Yes, the car, like everything else
around us is becoming more and more
involved with electronics. Or is it elec-
tronics that is becoming more and
more involved with cars? Either way,
for those of us who are involved in
electronics it is going to be interesting
to watch the developments. R-E
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BATTERY-POWERED
That Has A Liquid-

Crystal-controlled oscillator for
PC board for simple assembly
hand at commercial designing by

MOST INTEGRATED CIRCUITS HAVE MADE
the electronic digital clock a reality.
Our clock uses special low-power IC’s
to drive a liquid-crystal display with a
total current drain of one third of a
milliampere. Nineteen IC’s are ar-
ranged to oscillate at 32,768 Hz and
divide down to provide outputs at
one-second, one-minute and one-hour
rates to drive the respective display
segments.

The oscillator is crystal controlled
for high accuracy without a con-
nection to the ac power line. A minute
and hour display is separated by a co-
lon, flashing at a precise one second
rate. The flashing colon can be used
for second timing and lets you know
that the clock is running. A double-
sided PC board holds all the com-
ponents except for the time set
switches which get mounted on the
clock case.

Battery operation is possible since
the accumulated microampere drains
of the individual IC's is low. I recom-
mend using the reflective type display
with the R suffix unless you have a
particular lighting situation which fa-
vors the transmissive type. Since the
display does not generate any light it
cannot be seen in the dark. There is
also a simple ac supply to free you
from worrying about battery life.

Circuit operation

Refer to Fig. | the clock schema-
tic, for the following discussion of
how the circuit works. It starts with
the crystal oscillator 1C19-c. This in-
tegrated-circuit section is an MOS
complementary inverter that provides
the gain needed to maintain oscilla-
tion. Resistor R10 self biases the os-
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cillator stage by providing dc feed-
back, setting the input and output at
approximately half the 6-volt supply.
Although this IC circuitry usually
draws very low currents when fast rise
time signals are processed. in situ-
ations where signal transistions are
slowed, supply current sharply in-
creases. During a portion of the signal
transistions both the p-channel and n-
channel complementary devices are on
and there is a current path directly be-
tween the power supply and ground.
The input waveform of the oscillator
has slow transistions since the crystal
eliminates the high-frequency com-
ponents. One of the things done to
keep oscillator current down is to op-
erate it with a 6-volt supply even
though we need a higher-voltage sup-
ply in other parts of the circuit.
Digital clocks generally use os-

cillator frequencies that are powers of

two, since each binary divider stage
halves the frequency. In our case the
frequency is 2 to the 15th power or
32,768 Hz, high enough so a reason-
ably priced crystal can be used and at
the same time not so high that exces-
sive frequency division is needed.

The oscillator feeds a buffer am-
plifier stage IC19-b isolating it from
the 14-stage IC ripple counter that fol-
lows. The bulk of the frequency divi-
sion is done in this counter with out-
puts at 2, 8 and 64 Hz. The 2-Hz
output is divided again to form the
basic 1-Hz clock tempo. The 8-Hz
output is used in the hours counter,
and the 64-Hz is used by the display
and its drivers. All three outputs feed
level-shifters to convert the nominal 6-
volt swings of the ripple counter to
the 15 volts required by the rest of the
clock. The liquid crystal display needs
high ac drive to give good contrast.
The 15-volt supply is used here. The
dc is chopped to drive the display
with 30 volts peak-to-peak.

The 2-Hz output of the ICl17-a
buffer feeds ICl6 a seven-stage
counter. The first divider stage output
of this IC is at | Hz and is used to

www americanradiohistorv com

give fast count inputs to the minute
and hour counters for setting the
clock. The 1-Hz output is also routed
to the colon driver to blink the colon
at a 1-Hz rate. IC15-a and ICI5-b
flip-flops together with NOR gates
IC14-c and IC14-d are used to reset
the counter so it cycles every 60 scc-
onds. This signal drives the minutes
counter. Flip-flop IC15-b is triggered
by the 4- and 8-second outputs from
IC16. Therefore, IC15-b is set exactly
12 seconds after its reset input is
grounded. This is done by IC15-a with
inputs from the 32- and 16-second
outputs from IC-16. After 48 seconds
ICI5-a is clocked to 1 allowing ICI5-b
to follow 12 seconds later. Simple
arithmetic tells us that 48 plus 12 is 60
and counter ICI6 is reset every 60 sec-
onds. IC16 can be held reset contin-
uously by flipping S3 to stop the
clock. Returning the switch to the nor-
mal position restarts the clock with the
first pulse occurring 60 seconds later.

The 1/60-Hz output of the divi-
der is fed through the ICI13-a, 13-,
13-d, 14-a, 14-b configuration of gates
to feed IC2 of the minutes counter.
The arrangement of gates either feeds
through the normal 1/60-Hz signal or
the 1-Hz output from IC16 when S2 is
in the FAST position. IC13-a and IC13-
d are connected as a binary to elimi-
nate the effect of SET MINUTES switch
S2 contact bounce. The binary does
not switch states until the switch ar-
mature touches either contact. If the
contact bounces open a number of
times after the initial closure the flip-
flop remains set or reset and the
switch bounce 1s not seen by the min-
utes counter.

IC2 is a decade counter and divi-
der that includes a seven-segment
decoder. Each input pulse advances
the counter state by one until the
count of ten when a carry pulse is
generated at pin 5 and the counter is
reset to 0. As the counter is advanced
the proper a, b, ¢, d, e, f. g segment
outputs are on, displaying the
counter’s decimal state. For example
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IC DIGITAL CLOCK
Crystal Readout

accuracy and COS/MQS IC’s and
are features of this clock. Try your
designing your own case.

by STEVE LECKERTS

at the count of seven. outputs a. b and
¢ are activated, which corresponds to a
decimal seven. Each segment output
of IC2 goes through an exclusive-or
gate to finally drive the liquid-crystal
display segment.

Notice that one input to ecach ex-
clusive-or gate is fed from the seg-
ment outputs of the decode counter.
The other input of each gate is driven
by the 64-Hz signal generated in ICI8.
This 64-Hz signal also feeds the com-
mon X terminals of the display. When
a particular segment output from [C2
is 0 the exclusive-ORr gate has an out-
put that is in phase with the common
64-Hz signal fed to the display. These
identical 15-volt peak-to-peak 64-Hz
voltages on both sides of a display
segment means there is 0 volts across
the display at all times and the crystal
remains clear. When a segment output
of IC2 is activated by producing a
high dc voltage (close to 15 volts), the
output of the exclusive-or gate re-
verses phase. Now the phases of the
64-Hz signal across the display seg-
ment are both 15 volts peak-to-peak,
but 180" out of phase. The display
segment sees a voltage equal to
double amplitude or 30 volts peak-to-
peak. In this way the large peak-to-
peak ac voltage needed by the liquid
crystal display is generated.

IC2 is the units minute counter.
The carry signal from this counter
drives IC5 the clock input of the tens
minute counter. Operation of this
counter is similar to that of IC2 ex-
cept it is reset externally to become a
module-six counter. If there were no
modifications to the reset input of the
counter we would find ourselves with
100-minute hours since IC5 would
count to 10 just as IC2 does. What we
want is for this stage to count to 5
and then reset to 0. This is division by
six, since the count sequence is 0, 1, 2,
3, 4, 5—a total of six different states.
To shorten the count cycle the reset
input of IC5 is driven from ‘D’ flip-
flop ICI1-b. The set input of this flip-
flop is taken off the B segment output

of the counter. By studying the display
lettering again you will see that seg-
ment B is activated during the num-
bers 0 through 4. Upon reaching the
count of five the B segment goes out.
When the set input is O the clock in-
put becomes effective. At the next
clock pulse from the carry terminal 5
of IC2 at the 60th minute ICIl-b is
clocked to whatever the D input is set
to. In this case the D is wired to
ground so the 60th minute causes the
flip-flop to go to its O state. In the 0
state the Q output becomes high, re-
setting IC5 and giving the required
transition from 59 to 00 minutes. Pin
5 is the carry output from IC5 which
is then routed through the 1C12-a, 12-
b, 12-¢, 12-d, 13-b complex to the in-
put of IC8, the hours counter.

These gates operate the same as
the group of gates preceding the min-
utes counter. They allow the ser
HOURs switch Sl to select either the
carry output of IC5 or the 1-Hz fast
update signal. With the switch in the
FAST position the hour display will
change at a one per second rate so the
clock can be set. The hours display is
considerably trickier to set up than the
minutes since we must go from |
through 12 and then reset to | not 0.
What we do is reset to O and then
sneak in an input pulse to IC8 step-
ping it to 1. This resetting and step is
done very quickly, much faster than
the display can respond so you cannot
see the counter going through the 0
state. While IC8 drives the units hour
display it is unnecessary to devote an-
other counter to operate only the 1 in
the tens hour display. This one digit is
controlled instead by fip-flop IC10-a
which drives the Bl and Cl display
segments through exclusive-OorR gate
IC9-b. Bl and Cl are tied together
since they are always activated at the
same time for a | display. The other
two flip-flops associated with the hours
counter IC10-b and ICll-a perform
the logic to do the reset and step
function previously described.

The pin 13 segment output of IC8
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IF YOU DON'T WANT TO USE BATTERIES
this Zener-reguiated power supply s for you.

(C segment) is used to detect the fact
that the unit hours digit is a 2. This
output is 0 only when a 2 is displayed.
The next clock pulse at the hour of 1
into pin 1 of IC8 simultaneously
clocks IC10-b, resetting IC8 to 0. Now
here is where the 8-Hz output from
IC17-b comes into play. At the same
time the output of IC10-b resets ICS;
ICll-a is set, since its pin 6 set-input
1s common to the reset of the counter
IC. This action raises the clock enable
of IC8 (pin [1) high, disconnecting the
input. Now ' of a second later, an 8-
Hz pulse clocks ICl1-a back to the 0
state in turn returning the clock en-
able input of IC8 to its normal 0. The
disruption of clock input by the
change of the clock enable from 0 to
I and back to 0 looks like an extra in-
put pulse to the IC, clocking it to the
1 state. When IC8 counts to ten the
carry output at pin 5 clocks IC10-a to
its | state in turn activating the 1 in
the tens hour position of the display.
When IC8 is reset by the thirteenth
hour pulse IC10-a is reset to O clear-
ing the tens position.

Construction techniques

The foil pattern for the two-sided
printed circuit board is shown in Fig.
2. We did not use plated through
holes. As a result, you must remember
that the top and bottom foil patterns
are independent and both sides must
be soldered where there is circuit foil
radiating from a terminal on both
sides.

Before installing the display con-
nector bend back pins 7 and 8 so they
are not soldered to the board. These
are the Al and FI1 display segments
which are not used in the clock. The
pin positions on the foil are reserved
for signal routing. After the clock is
operational and you are sure you have
selected the right two pins, cut them
off close to the connector.

Fig. 3 shows the correct position-
ing of the IC’s, the jumpers on the
bottom side of the board, the location
of the discrete resistors. capacitors and

39
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TO GROUND: PIN 14 ON 14 LEAD PACKAGES OR PIN 16 ON 16 LEAD PACKAGES ARE CONNECTED TO +15V

FIG. 1—SCHEMATIC OF THE LIQUID-CRYSTAL DIGITAL CLOCK. The
display used here does not emit light and its segments are visible only
under reflected light. Use the transmissive type if you want to supply
back-light for the display panel.
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FIG. 2—THE CIRCUIT BOARD IS PLATED ON BOTH SIDES. The top and bottom foils are made
from the first and second patterns, respectively. Both are exactly 6% Inches wlde between corner
marks. FIG. 3— THE RELATIVE POSITIONS OF THE TWO FOILS is shown in the third illustration
while the bottom illustration shows the positions of the IC's and other components.
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PARTS LIST
C1, C2, C5—.047 yF 100V Sprague 225P tilm
or equivalent
C3—5:pt 1000V MPO ceramic
C4—1-10 pF variable tubular ceramic

Display—liquid crystal cell

IC1, IC3, IC4, IC6, IC7, 1C9—quad exclusive-
OR gate

iC2, IC5, iC8—decade counter/divider

1C10, IC11, IC15—Dual ‘D'—Type Flip-Flop

{C12, IC13, IC14—quad 2-input NOR Gate

1C16—7-stage binary counter

1IC17, 1C19—dual complementary pair plus in-
verter

IC18—14-Stage ripple-carry binary counter/
divider

J1—printed circuit board connector

R1, R2, R3. R4, R5 R11—100,000 ohms %
watt

R6, R7, R9, R12—1 megohm Y% watt

R8—10,000 ohms Y watt

R10—20,000 ohms % watt

S1, 82, S3—spdt miniature toggle switch Alco
105D or eguivatent

XTAL~32,760-Hz Crystal

the TO-5 cased crystal, feedthroughs
and switch connections. There are one
or two places where a feedthrough is
situated under an IC, and so these
must be soldered before installing the
IC.

1C2, IC5 and IC8 are decode
counters. They can have either a dis-
play enable function or a ripples
blanking feature. Neither of these are
used in our clock.

The recommended battery supply
is ten alkaline C cells in series. The 6-
volt supply is tapped off at the fourth
cell and the plus 15-volt supply at the
end of the battery string. If you want
to run the clock from the ac power
line use the simple rectifier Zener-
regulated circuit on page 39. There are
resistors in both legs of the ac line but
be sure that when mounted in the
case the circuit is completely insulated
and cannot be physically contacted.
For safety, troubleshooting should be
done only with a battery supply. The
power consumption of the ac supply is
less than 1 watt.

The clock frequency is adjusted
by variable capacitor C4. Turning the
shaft clockwise increases the capaci-
tance to lower the oscillator frequency
slowing the clock. The best adjustment
method is to use a time interval
counter connected to the output of
buffer IC19-b. The time interval is one

(continued on page 108)
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PUT A DIGI-TACH
On Your Dashhoard

—

Digital readout for checking your mill’s -

rom’s at a glance. Easy-to-read numbers

promote driving safety day and night —
Nt

by P. J. BUNGE

WHEN | WAS UNABLE TO LOCATE A
270° meter suitable for building a ta-
chometer, I began to consider a digital
display as a substitute. The novelty of
the idea. together with the availability
of low-cost readouts made this choice
very atiracive. How the readability
would compare with a meter-type dis-
play was completely unknown. In fact,
the only literature I could find on the
subject seemed 1o be the vague men-
tion of a digital speedometer used in
an experimental car.

It was hard to visualize whether it

would be easy, or even possible, to
take a reading during the briel
glimpse permitted from driving. How
distracting would the constantly
changing numbers be? It seemed that
the only way to tell would be to build
a digital tachometer and find out.
Design and construction proved to
be quite straight-forward. The biggest
problem was locating the correct wire
in the Corvair in which the tach was
installed. A quick adjustment of the
SENSITIVITY control and the display
registered 500 rpm. A few miles of

driving soon showed that the project
was a complete success and cxtremely
easy tc read. Perhaps it was psycho-
logical, or maybe a better physical lo-
cation, but it did seem more conve-
nient to read than the spcedometer.
For those interested in trying the idea
here are the necessary details.

Circuit description

ICt and IC2 are decade counters
with BCD (Binary Coded Decimal)
outputs Their four outputs go to I1C3

and 1C4, quad latches or temporary

*SELECT FOR c8 DIGI-TACH SCHEMATIC. Pulses from the car's Ign‘tlon system are counted, converted to BCD
CALIBRATION 01 signals equivalent to the car’s engine speed and then displayed on two readout tubes.
**SEE TEXT CERAMIC ' +5v
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stores. These IC’s sample and hold the
states of the counter outputs whenever
they are strobed with a positive pulse
on pins 4 and 13. IC’s 5 and 6 decode
this information and provide signals to
illuminate the required numbers on
the DR2000 displays.

To register engine RPM’s the ig-
nition pulses are counted for a fixed
tume. the latches are then strobed, and
the counters reset for the start of an-
other count. A DI3T1 PUT (Program-
mable Unijunction Transistor) is used
to provide the timing. It works much
the same way as a unijunction with
the time set by the CI-R] ume con-
stant. D1 is for temperature com-
pensation. The negative pulse pro-
duced discharges C2 through RS and

PARTS LIST

All resistors “Y%-watt 5% unless noted

R1-a, R1-b—Selected value (see text)

R2—1 megohm

R3—1800 ohms

R4—2700 ohms

R5. R7, R13, R15—2200 ohms

R6, R8—680 ohms

R9—2000 ohms

R10—5100 ohms

R11—1 ohm, 1 watt

R12—560 ohms

R14—4700 ohms

R16—220-ohm potentiometer

R17—-220 ohms

R18, R21—1200 ohms

R19—-5600 ohms

R20—10,00C ohms

C1—1 uF

C2, C3—.0015 pF

C4—390 pF

C5—.001 pF

C6—0.1 pF

C7—-10 pF 20V

C8—.01 pF ceramic

C9, C10—10 pF 10V electrolytic

D1, D2, D3—1N459 or any Silicon diodes

D4—3.6V Zener

D5—-amp 50-piV silicon diode

Q1, Q2, Q3, Q4, Q5, Q8, Q9—2N3646 or any
npn silicon transistor

Q6—2N3055

Q7—2N2219

PUT 1-D13T1

1IC1, 1C2—~MC7490P

IC3, IC4—MC7475P

1C5, 1IC6—~MC7447P

1C7—MC7474P or MC7479P

1C8—pA723

T1—See text 2

Two seven segment incandescent displays
RCA DR2000, Luminetics Series 90 ‘’Min-
itron'’ etc.

wrns off Q4 which results in a positive
strobe pulse. Termination of the
strobe cuts off Q5 and produces the
reset pulse which forces the counters
to zero. Once C3 discharges, the reset
pulse ends and a new count starts.

T1 senses the ignition coil current
for each spark plug firing and turns
on QI. R16 is the SENSITIVITY contact
and D3 prevents negative pulses from
avalanching QI’s base. The negative
pulse at the collector of QI triggers a

monostable multivibrator consisting of

Q2. Q3, C6, and the various resistors.
This muluvibrator prevents multiple
counting, due to hash. from each plug
firing.

IC7 is a prescaler 1o reduce flick-
ering of the units digit. It is a D flip-
flop wired to toggle as a divide by
two. Other flip-flops could also be
used. Q9 provides the necessary nega-
tive reset pulse.

The output from pin 5 of IC7
drives the clock input (pin 14) of the
units decade, ICL. The carry from ICI
(pin 11) drives the clock input on IC2.

IC8 is an integrated voltage regu-
lator that provides +5v from the
12-15 volts auto supply. It features
protective current limiting at | amp.
D5 protects the regulator in case the
input voltage polarity is inadvertently
reversed when testing or calibrating.

When the ignition key is on, 12
volts is applied through R12 to satu-
rate Q7. This applies the full 5 volts
to the displays and they run at maxi-
mum intensity. When the headlights
are turned on, power is applied
through R13 to turn on Q8. This pulls
the base of Q7 down by about 2 volts,
and since Q7 is an emitter follower it
also reduces the voltage to the dis-
plays by 2 volts. Thus turning on the
headlights dims the display for night
driving.

Construction and adjustments
Many of the parts can be sub-
stituled. For example an SN7490N
will replace the MC7490P and almost
any silicon npn transistors will do for
the 2N3646’s. The 2N30S5S dissipates a

DIGITAL DISPLAY
(far left) makes it
easy to keep an eye
on the engine's
rpm’s.

DISPLAY TUBES and
decoder/driver IC’s
(center) form the ta-
chometer head. The
CD2501E IC is a
substitute for one of
the MC7447P’s.

THE SENDING UNIT
(left) is on a double-
sided PC board. its
housing can be any
sturdy metal con-
tainer,

fair amount of power and should be
mounted on the box, or preferably on
a separate heat sink. I used 2N3568
for Q7 but this transistor is just barely
adequate and gets rather hot. A metal
TOS type with a clip-on heat sink
would be preferable—a 2N2219 would
do. Drill a few holes in the box for
ventilation.

The displays and decoder drivers
were mounted in an old fender mirror
shell. Shield the ten wires and use the
shiclding as ground. Do not ground to
the case at the display end. The only
connection to the car frame should be
near the ground on TIl—this will pre-
vent noise pickup and false triggering.
Tl was wound on a -inch toroid
core but a small audio transformer

T1 a1
T , R17

” RIGS» wa
L /j ioa J:_
&4

v~ 3| Boav

CALIBRATING CIRCUIT is used to perform
initial adjustments. See text for details.

core would probably work just as well.
The primary consists of one or two
loops of the wire which goes from the
ignition switch to the coil. Reverse the
primary to check for highest sensitivity
and adjust RI6 one-quarter turn
higher then the minimum trigger
point.

R1-b will need to be about
400,000 ohms for a six-cylinder engine
and should be selected to bring Rl-a
within calibration range. A six-cylin-
der engine fires three times per revo-
lution or 24,000 pulses per minute at
8,000 rpm. 24,000 ppm is 400 pulses
per second which is what was used to
calibrate the prototype tach to read
“80”. The calibrating pulses are fed in
on the wiper of R16 when it is ad-
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justed half way. 60-Hz line from a
6.3-volt filament transformer can be
used if an accurate pulse generator or
frequency counter is not available. In
this case the tach should read *[2”.

A filter may be necessary on the
12-volt input if false triggering occurs.
However, the only trouble experienced
was on the bench set-up using a relay
and coil which was a poor simulation
of an actual ignition system. In this
case a .OlIpF capacitor cured the prob-
lem.

The prototype tachometer was
road tested through winter and sum-
mer and two problems which showed
up are worth mentioning. The first
probiem was that when the windshield
wipers were turned on the tach
stopped counting. The cause was
traced to the fact that the wire from
the ignition switch goes to the wiper
motor and then to the coil. Current
from the wiper saturated Tl and no
pulses were counted. The problem was
cured by reconnecting the wiper motor
through a separate wire to the ignition
switch. The second problem occurred
when the weather got warm and the
display went erratic over 2700 rpm. It
turned out that the current pulses to
the coil dropped in amplitude with in-
creasing temperature; probably be-
cause of coil resistance increasing with
temperature. They also decreased with
rising rpm. The result was that the
temperature increase rendered the sys-
tem marginal so that it started drop-
ping counts at higher rpm. The cure
was simply to adjust the threshold set-
ting, R16.

The more ambitious soul might
want to add a high-limit indicator.
The easiest way is to AND a couple of
segment signals ofl the tens display
which would trigger a one-shot con-
trolling a light or Sonalert beeper. The
ultimate would be to compare the
eight 7490 outputs with the outputs of
two BCD switches.

A digital spcedometer is also pos-
sible, as well as a solid-state odometer.
A few calculations and measurements
might be of interest: a 775/14 tire has
an approximate diameter of 27 inches
and a measured circumference of
85.25 inches. This works out to 746.7
revolutions per mile. At 10 mph this is
only 2 revolutions-per-second which
means a long gate time and sluggish
response due to slow updating. An 8-
hole disc, light and photocell gets
around this problem and gives 16
pulses-per-second at |0 mph. The gate
time to read mph in this case is then
625 ms. (assuming a 1:1 ratio between
speedometer cable and wheels).

The circuit also offers possibilities
for those not interested in digital ta-
chometers. Slight modifications to the
input signal conditioning circuit and
you have a frequency counter. Any
number of decades can be added and
a crystal time base could replace the
PUT. R-E

HALF-SIZE CIRCUIT board pat-
terns. A—component side of main
board. B—reverse side of main
board. C—overlay shows both sides
of main board. D—display board.
E—power-supply board.

TO Q7

TO
POWER

JO
POWER
SUPPLY

PARTS PLACEMENT on circuit boards.
F—power supply board. G--display
board. H—main board.

GND —— m
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step-by-step

TV TROUBLE
SHOOTER’'S GUIDE

Solid-state horizontal
output circuit

The solid-state horizontal output and high-voltage

circuit differs vastly from its vacuum-tube counterpart.

WHEN SERVICING A VACUUM TUBE TV
if the high voltage quit and the pic-
ture blacked out, the technician
reached for a piece of test equipment
like the B & K Analyst. The trouble
was somewhere between the horizon-
tal afc and the high-voltage rectifier.
From the analyzer he extracted a
15,750-Hz wave form and began in-
Jecting it into control grids and plates
to isolate the seat of the trouble.
Working from afc to the picture tube,
as soon as the injected waveshape re-
stored the brightness, he had just
passed over the bad component.

The solid-state horizontal sweep
system is considerably different than
its vacuum-tube counterpart. The saw-
tooth injection procedure cannot be
used on transisior circuits easily. In-
stead there are other servicing tech-
niques we must use. D¢ voltage tests
and a scope are required.

How it works

The horizontal output transistor
frequently operates like a switch. It is
fed a 20-volt peak-to-peak square
wave by the driver. An impedance-
matching transformer couples the
square wave into the base of the out-
put transistor. Because of the step-
down windings, the wave enters the
base at about 5 volts peak-to-peak.

The pnp germanium horizontal
output transistor has a very low emit-
ter-to-collector resistance when it is
saturated.

The most negative portion of the
square wave on the base drives the
transistor into saturation. This happens
because of the dc voltage setup. Both
the base and emitter are fed 12 volts
dc. The collector is grounded. As the
negative portion of the square wave
arrives at the base, it drops the base
voltage about 5 volts to about 7 volts
and the transistor saturates. Since the

collector-to-emitter resistance Is very
low, for all practical purposes the con-
duction takes place with no resistance.

The horizontal yoke winding is in
series with a 6.8-uF filier to ground. in
the emitter circuit. With zero transistor
resistance, the yoke is a pure induc-
tance. When a square-wave voltage is
applied to a pure inductance, a saw-
tooth current flows through the induc-
tor.

The horizontal yoke windings are
wrapped around the neck of the pic-
ture tube. An electron beam passes
through the center of the picture tube
neck and impinges on the center of
the TV screen. As the sawtooth of cur-
rent in the yoke starts a linear rise
when the output transistor turns on,
the beam is magnetically deflected by
the yoke, from the center of the
screen to the right-hand side.

When the end of the negative
poruon of the square wave reaches the

HORIZ

DRIVER OUTPUT

P HOR TRANS
DRIVER

Troubleshooting is easy when you know how.

by ART MARGOLIS

transistor’s base, its voltage suddenly
rises. This makes the base return to 12
volts or more and the transistor cuts
off. Since both the base and emitter
now have the same voltage, the tran-
sistor turns off.

Current through the yoke stops
and the magnetic field induced around
the yoke collapses causing a large cur-
rent flow in the other direction. The
collapse is much faster than the linear
growth of the field that occurred when
the transistor was on. The picture tube
beam is whipped to the left side of
the screen.

The current sawtooth that occurs
during the trace from center to the
right side builds from zero to about 5
amps. As the retrace occurs, the cur-
rent slows down, stops; turns around
and then builds to 5 amps in the op-
posite direction.

All this happens while the posi-
tive portion of the square wave keeps

(turn to page 50)

A FEW
HUNDRED
VOLTS

FLYBACK
+12 VOLTS TRANS
BOOST 1082
T Bant
25 = 056 DAMPER
uF 7T LU | DIODE HORIZONTAL
- YOKE

? WINDINGS

6.8 uF :D

TYPICAL SOLID-STATE HORIZONTAL OUTPUT and deflection circuit. The flyback Is used only to
develop the high voltage. The horizontal yoke colls are driven directly from the output collector.
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Changes come fast
lectronics.

iné

- o

Take a look at the race in circuit technology. In the
1960's the tubes at the left made way for the transis-
tors at the right. Today, transistors are surpassed by
the large scale integrated circuit (LSI) at the far right.
This circuit, less than a quarter inch square, replaces
over 6000 transistors!

There’s big money to be made by the men who
stay ahead of this technology race. Put yourself

ahead with NTS Home Training! You get the latest,
most advanced equipment (at no extra cost). More
solid-state units, and more advanced technology.
Plenty of training with integrated circuits, too! As an
NTS graduate, you enter a world of electronics you're
familiar with. You have a thorough working knowl-
edge of solid-state circuitry. You're ready to tackle
bigger jobs at higher pay!

NTS COLOR AND B &W
TV SERVICING

Solid-state
315 sq. in.

Heagh color TV

Vi

Build and keep the largest, most
advanced color TV made! Over-all
solid-state design, ultra-rectangular
screen, matrix picture tube, built-in
self-servicing features, “Instant
On,” A.F.T., solid-state, 24-channel
detent UHF/VHF power tuning, and
much more! Also build and keep
AM-SW Radio, Solid-State Radio,
FET Volt-Ohmmeter, and Electronic
Tube Tester. Learn trouble-shoot-
ing, hi-fi, stereo, multiplex systems,
radiv, color and B&W TV servicing.

Learn sophisticated solid-state cir-
cuitry as you build this B& W TV
receiver. Lo-Silho “Superhet”
Radio, FET Volt-Ohmmeter, Solid-
State Radio, Electronic Tube
Checker, and Signal Generator. TV

46

and all other equipment are yours
to keep. 1

Solid-state
B&WTV,
74 sq. in.
picture
(cabinet
included)

NTS ELECTRONICS
& COMPUTER
TECHNOLOGY

Build and keep this exclusive NTS
Compu-Trainer. It teaches you the

Solid-state
Compu-Trainer
14 integrated
circuits replace
198 transistors!

same principles used in million-
dollar systems. Contains 14 inte-

RADIO-ELECTRONICS ® APRIL 1973
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grated circuits! All Solid-State! You
perform all wiring and patchcord-
ing. No shortcuts. No pre-wired
circuitboards. Your training is com-
plete! Also receive an FET Volt-
Ohmmeter and a 5" wide-band
Solid-State Oscilloscope.

NTS ELECTRONICS
COMMUNICATIONS

Gain the prestige and earning pow-
er of owning an F.C.C. First Class
Radio-Telephone License. Two
comprehensive NTS courses cover
the big opportunity field of trans-
mitting and receiving.

You build and keep 14 kits, inciud-
ing this amateur phone 6-meter
VHF Transceiver, NTS’s exclusive
6-transistor Solid-State Radio, and
a fully transistorized Volt-Ohmme-
ter. Also, learn 2-way radio, Citi-
zens Band microwaves, and radar.

5-watt AM '&

transmitter/ ' H,
receiver e
‘j"" 4 e ! - &
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NTS Home Trainin
puts you

\

NTS INDUSTRIAL &
AUTOMATION
ELECTRONICS

Automation is the future of indus-
try and you can play an important
part! Learn industrial controls by
training on the NTS Electro-Lab (a
complete workshop). You also build
and operate this 57 -~

Solid - State oscillo- -
scope. And you per-
form experiments
that involve regulat-
ing motor speeds,
temperature, pres-

/)

sure, liquid level, @

and much more. All

equipment is yours Los
e

to keep.

NTS AUDIO ELEC-
TRONICS SERVICING

Learn basic sound theory—how it
works in home radio, car tape

r--------

Big, Colorful NTS et
Guide to new 8
opportunities in

Electronics. s, N
Yours FREE! [

\

NATIONAL TECHNICAL SCHOOLS
4000 S. Figueroa Street
Los Angeles, California 90037

Please rush me FREE Color NTS Elec-
tronics Guide & FREE lesson, pius in-
formation on course checked at right.
No obligation. No salesman will call.

P------

decks, stereo multiplex component
systems, and more! Set up a spec-
tacuiar music systemr. Learn about

Build and keep this
famous Heath Stereo
Receiver and Speakers.

sound distortion, amplification and
control, loud-speaker baffles, prob-
lems of system installation, etc. In-
cluded is Volt-Ohmmeter, In-Circuit
Transistor Tester, and Solid-State

] MASTER COURSE IN COLOR
TV SERVICING

COLOR TY SERVICING (FOR
ADVANCED TECHNICIANS)

MASTER CCURSE IN BEW TV
& RADIO SERVICING

MASTER ZCURSE IN
ELECTRONIC COMMUNICATIONS

PRACTICAL RADIO SERVICING
[J FCC LICENSE COURSE

[J MASTER CCURSE IN
ELECTRCNICS TECHNCLOGY

AUTOMATION & INDUSTRIAL
ELECTRONICS ')

] COMPUTER ELECTRONICS
] EASIC ELECTRONICS m)
[] AUDIO ELECTRONICS SERVICING

CITY
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NAME

ADDRESS

STATE

lead.

/

Radio. Prepare yourself for great
opportunities in the Home Enter-
tainment Industry!

CLASSROOM TRAINING

AT LOS ANGELES

You can take classroom training at Los
Angeles in sunny Southern California.
NTS occupies a city block with over a
million dollars in technical facilities.
Check box in coupon below.

NATIONAL G~z SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
Resident & Home Study Schools
4000 S. Figueroa Street
Los Angeles, California 90037

APPROVED
FOR VETERANS

Accredited Member: Nationa! Associa-
tion of Trade and Technical Schools;
National Home Study Council.

Dept. 206-043

AGE

ZIP

Check if interested in Veterans Tralning

under new G.l. Bill

Check if interested ONLY in Classroom
Training at Los Angeles

Ty S p—
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12 uSEC

l— 32 uSEC 20 uSEC 32 uSEC ——|
TRANSISTOR
OFF
SQUARE WAVE
VOLTAGE
p
ZERO
VOLTS e
TRANSISTOR DAMPER TRANSISTOR

ON ON

RETRACE SCREEN

CENTER

., — 5 AMPS
RIGHT SIDE
TRACE FLYBACK
YOKE RETRACE RIGHT SIDE
CURRENT TRACE, (AC
o = REVERSAL
ZERO  poINT)
| CURRENT
SCREEN LEFT SIDE
CENTER TRACE
f—t i { —5 AMPS

HOW ENERGIZING CURRENT FOR HORIZONTAL

YOKE COILS IS FORMED. The horizontal out-

put transistor acts as a switch opened and closed by a squarewave signal applied to its base.

the output transistor turned off.

The sudden current collapse dur-
ing retrace develops a large voltage
pulse; a few hundred volts peak-to-
peak. This pulse has a frequency of
about 70 kHz. During the positive part
of the pulse the damper diode is re-
verse biased. When the pulse goes
negative the voltage forward biases
the damper and it starts conducting.

The yoke current gradually de-
creases (o zero. This causes the mag-
netic field that had built up during
retrace to subside, allowing the picture
tube beam to return to its neutral po-
sition at the center of the screen.

At that point the square wave in

HORIZONTAL SWEEP, TRACE & RETRACE

START

SCREEN
CENTER\: RIGHT SIDE TRACE

&
&

/"”
“TRACE

/,A”’ RET
] k.

LEFTSIDE
TRACE l

RIGHT SIDE
TRACE

L
i

HORIZONTAL SCANNING LINES are tormed
by actions of horizontal output and damper.

the output goes negalive again, turn-
ing on the transistor and the cycle re-
peats itself.

To sum up, the electron beam be-
gins its scan at the center of the
screen. It is drawn from center to right
side by the sawtooth developed by the
saturating transistor. It retraces from
right side back to left side as the tran-
sistor turns off. Then the beam is
drawn from left side to center as the

damper diode rectifies and dampens
the 70 kHz pulse.

HV byproduct

During retrace a very large volt-
age pulse develops at the emitter. This
70 kHz pulse is rectified and relieved
of its negative rings. The positive rings
remain and have a peak signal ampli-
tude of a few hundred volts.

In the damper diode leg, there is
a winding of the flyback transtformer.
The winding steps up the few hundred
volts to the required picture tube an-
ode voltage, near 25 kV. The high
voltage is then rectified by the high-
voltage rectifier and sent on to the
picture-tube anode.

Boost B-plus

Another by-product of the hori-
zontal output stage is boost B-plus
needed to power the other output
stages. It is a simple little power sup-
ply. The anode of a boost rectifier is
attached to the cathode ol the damper
diode. When a positive ringing pulse
reaches the damper, it reverse biases

Jur AV JuL

the damper and at the same time for-
ward biases the boost rectifier. Current
flows from the boost powered circuits,
through a two-stage smoothing filter
supplying up to several hundred volts
to circuits that require it. The boost
circuit must be considered during
troubleshooting. A defect in this cir-
cuit can kill the horizontal output.

Troubleshooting the circuit

Unlike its vacuum-tube counter-
part, the solid-state horizontal output
amplifier will not burn up when it
loses its input signal. The transistor
has the same voltage on emitter and
base. Without drive it simply does not
conduct. (In the same no-signal situ-
ation the horizontal output tube con-
ducts wide open without drive, rapidly
destroying itself.)

As a result, the output stage can
be operated safely most of the time.
This allows the simpler voltage and
scope tests to replace the signal in-
jection techniques used for vacuum
tube sets.

The most common symptoms of
output trouble are no raster or no
high voltage. Sound, of course, is OK.

The first step is to isolate the
trouble to the output stage. This is
done by eliminating the afc, oscillator
and driver as suspects. The first step is
lo scope the emitter of the output
stage. If the pulse is there, the output
stage is good and the trouble is in the
rectifier, focus, regulator etc.

When the pulse is missing, the
preceding stages including the output
stage are suspect. Scope the collector
of the driver stage. If the square wave
is missing, the trouble is in the driver,
oscillator or afc. When the square
wave is present, the horizontal output
stage is at fault.

When the outputl stage becomes
the prime suspect, disconnect the an-
ode of the boost rectifier. Then scope
the emitter again. It the pulse is now
present the boost B-plus is at fault
Test the rectifier and the other three
components. One of them has shorted,

HV
RECT

Ul

SYNC HORIZ HORIZ HORIZ
% *  PHASE AFC DRIVER OUTPUT
SPLITTER

uur

a1’

HORIZ
YOKE

BLOCK DIAGRAM OF A SOLID-STATE HORIZONTAL DEFLECTION CIRCUIT. The circuit oper-
ates differently and is more complex than a vacuum-tube equivalent.
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SYMPTOM — SCREEN BLACKED OUT, NO HV, SOUND O.K. probably the diode.
It the emitter pulse is still miss-

SCOPE ing, then the output stage itself is at
EMITTER OF fault. Remove the output transistor
HORIZ OUTPUT and test it, preferably by comparison
with a known good replacement.
# 1 The rest of the components; the
flyback transformer, the yoke, yoke
PULSE IS ;’;"E-gg\ﬁ, F’:ULSE IS filter, damper diode and its compan-
MISSING RESEN ion capacitor, all have to be tested in-
dividually.
oRG Pitfall trouble
SCOPEO OUTPUT HORIZ If you scope the entire circuit and
%OF"'E;E(I:JES HAS %UOTEU$ all the waveshapes are present, yet
TROUBLE R Pertls sit ioh volts
there is still no high voltage to speak
* ' of, look to the boost B-plus circuit. [t
the boost rectifier and/or its series re-
PULSE STILL . 3
MISSING LA’?'\%)D'-ED(E)? W sistor are open, the effect could be
I BOOST ‘ B+ OUTPUT lowered high voltage. This happens
¥ RECTIFIER because the boost voltage is missing
TROUBLE IN and is not there to power a stage con-
DZ'FVCEZ'T%SC \ ) cerned in the raster production. The
== SCOPE BOOST only clear indication is the raster
E“ﬂ)‘gg&_ VOLTAGE %?(OASJ won’t light up. Be sure (0 test those
°© AGAIN MISSING Iwo components. R-E
[ A / '
PULSE PULSE OPEN BOOST L e
NOW STILL DIODE, OPEN | REGULATOR.
PRESENT MISSING 109 g
ETC.
! ‘ PITFALL
TEST OUTPUT TRANSISTOR
SHORTED 1
BOOST DIODE. DAMPER DIODE, Ay
ORI éOJ“#FFg:PP' Y%LKYEB?ICL,?ETSAON:E; :géf\ﬁ TROUBLESHOOTING CHART for typical solid-
N ’ state horizontal deflection and high-voltage cir-
DRIVER TRANS o
- 3 IC AMPLIFIERS

All three circuits were abstracted
from Semiconducior Supermart, a 92-
page catalog issued by the Circuit
Specialists Co. (P. O. Box 3047,
Scottsdale, Ariz. 85257).

Featuring a 99-cent IC, the %
watt amplifier circuit in Fig. a uses a
separate preamp stage using a single
pnp transistor. Designed to drive a 16-
ohm load, it may be used in pocket-
Tmo“F J sized receivers, hearing aids, and

—. hand-held signal tracers.

e — Suitable for use in AM/FM por-
_____________ il table radios, tape recorders, small
phonographs, and low-power inter-
coms, the amplifier circuit shown in
Fig. b will deliver 2 watt into an 8-
ohm loudspeaker when driven by a 3
mW (rms) signal. It has a zero-signal
current drain of only 40 mA at 9
volts and features only 0.5% distortion
at 250 mW output.

Eout The I-watt amplifier circuit in

:)I——? Fig. ¢ furnishes an overall voltage
TuF |y i c3
100

+ | 260 uF

|
|
|
|
T I
|
|
|
l

MPS - A70 150 4| 1.0k 16 OHMS

33K

EIN

gain of 9. With a total harmonic dis-

uF tortion of less than 0.75%, the design

L has an input impedance of 10 k and

_L s z. can drive an 8-ohm load. A “TO-5”
0.005 T TW uF o.oi[\ B type heat sink is recommended for op-
e 7 O timum performance at maximum out-

- o put. R-E
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the
state

SOLID STATE

This month’s selections are diverse and interesting. Among these is a

new logic-type IC whose introduction is most timely.

IN JANUARY, ! PREDICTED A NEW
solderless breadboarding system would
be introduced during 1973—one in-
volving components as well as a
breadboard chassis. That prediction
has now been fulfilled by a well-
known mid-western manufacturer,
Kurz-Kasch, Inc. (1421 South Broad-
way, Dayton, Ohio 45401), with their
introduction of a series of powered
breadboards and a complementary se-
ries of unique and versatile com-
ponent substitution devices dubbed
Substicomps. Used together, the pow-
ered breadboards (POWRBOARDS?)
and Substicomp devices permit even
relatively complex system circuits to
be assembled, modified and tested in
minutes rather than hours, and with-
out soldering. Once proven and opti-
mized, the circuits can be easily dupli-
cated using conventional construction
techniques.

The Substicomp system’s basic
breadboard is assembled in a uniquely
styled calculator-like, molded enclo-
sure (see Fig. 1). The first unit in the
planned series of breadboards, in-
tended primarily for digital design ap-
plications, offers a fixed 5-volt dc, 1A,

FIG. 1—-POWERED BREADBOARD by Kurz-
Kasch—digital model.

by LOU GARNER
SEMICONDUCTOR EDITOR

regulated, short-circuit proof power
supply, and an integral function gen-
erator, together with a solderless plug-
in type “super-strip” breadboard. The
“super-strip” will accommodate the
latest LSI and MSI circuits as well as
standard IC’s and discrete semicon-
ductor devices such as transistors.
diodes, Triacs and SCR’s. Other mod-
els in the line will include one with a
variable voltage, 0-15 volts dc. 0.5A,
metered power supply for general pur-
pose and linear circuit work, and also
a model with built-in battery holders
for low-cost experimenter, student and
hobbyist applications. Powered
breadboard prices range from $34.95
to $99.95, depending on type.

Offering the switch selection ad-
vantages of the familiar substitution
box, but without the disadvantages of
high cost, long feedback-prone leads,
bulky cabinetry, expensive switches
and knobs, and limited areas of appli-
cation, the Substicomp devices are
compact circuit boards containing se-
lections of various standard com-
ponents, such as resistors and capaci-
tors, together with unique integral
slide selector switches, as shown in
Fig. 2.

In practice, they can be inserted
directly into wired equipment as well
as experimental breadboard circuits
using sclf-supporting leads no longer
than those of standard individual com-
ponents. Once installed, optimum
component values are selected simply
by shifting the selector switch slider.

Their small size and relatively
low cost allow several different types
to be used simultaneously in a single
circuit, thus permitting rapid optimiza-
tion of component values. The devices
net for approximately the same price
as the individual components included
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on each device, if purchased sepa-
rately.

A broad range of models will be
offered, including, low-, medium- and
high-wattage resistors in various value
ranges, different types of capacitors,
and other standard components.

Although designed specifically for
use in Kurz-Kasch’s breadboarding
system, Substicomp devices may be
used with any breadboard, either sol-

FIG. 2—A TYPICAL SUBSTICOMP substitution
device.

derless or semi-permanently wired. In
fact, after examining prototype units, I
suspect that many radio-TV service
technicians will adopt these for their
field and bench service work—a hand-
ful of these in the toolbox would be
equivalent to a basic inventory of
standard components!

Both the powered breadboards
and the Substicomp devices are avail-
able individually as well as in espe-
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FIG. 3—SIGNETICS’ AMAZING 25120 IC—basic block diagram

cially priced “system kits,” comprising
a selected breadboard and suitable as-
sortment of applicable devices.

Availability is through regular dis-
tributor outlets. If these are not yet
available in your area, contact Mr.
Tom Barth, Marketing Manager,
Kurz-Kasch, Inc.

A nugatory device

Generally, [ try to report on new
solid-state devices as soon as they are
introduced. On occasion, however, a
new device will be introduced by a
major manufacturer that is so far-
reaching in its implications that a de-
tailed study is required before a for-
mal announcement is made. Such is
the case with the type 25120 1C devel-
oped last year by the Signetics Corpo-
ration (811 East Argues Ave., Sunny-
vale, Calif. 94086). Our study has
delayed a formal presentation until
this month, which, we feel, is espe-
cially appropriate because of the unit’s
unique capabilities.

The 25120 is a fully encoded,
9046XN, random access write-only-
memory. The device’s basic block dia-
gram is in Fig. 3. The 25120 is fabri-
cated using both enhancement and de-
pletion mode p-channel, n-channel,
and neu-channel MOS devices. Al-
though a static unit, a single TTL
level clock phase is required to drive
the on-board multi-port clock gener-
ator. Data refresh is accomplished
during CB and LH* periods. Quadri-
state outputs (when applicable) allow
expansion in many directions, depend-
ing on organization. The static
memory cells are operated dynamic-
ally to yield extremely low power dis-
sipation. All inputs and outputs are
directly TTL compatible.

According to the data sheet pub-
“cB ;ng 1H—Eoffec _Br_ez;ks;an;iil:unch “Hours. clock
watching time excluded if in excess of 1 nanosecond.

lished by Signetics, the 25120 features
fully encoded multi-port addressing. a
write cycle time of 80 ns (typical), a
non-applicable write access time, a
power dissipation of 10 uW/BIT (typi-
cal), a cell refresh time of 2 ms (typi-
cal), “n” available outputs, and non-
hermetic silicon DIP packaging. The
required V¢ is +10 volts, Vi, is 0
volts, *+=2%, while Vgp is a standard
6.3 volts ac.

Signetics claims that their use of a
proprietary Sanderson-Rabbet Chan-
nel permits the 25120 to provide 50%
higher speed. Fig. 4 is a photograph
of the new device.

Full applications notes are not yet
available on the device, but Signetics
indicates that the recommended cool-
ing is by use of a six-foot high-speed
fan, mounted not more than '2” from
the package. If overheating occurs,
more air is recommended.

Pending the availability of spe-
cially designed commercial hardware
for the 25120, I recommend using an
old-fashioned vacuum tube grid leak
drip pan under the drain terminal.

Unfortunately, Signetics has not
released full price and availability
data on the 25120. However, | have
received unofficial word from an im-
peachable source that the device will
be priced at a nominal one megabuck
each in large quantities, with orders
accepted only at high noon on APRIL
1, and delivery scheduled on (exactly)
February 31st of the following year.
Should, by some misfortune, there be
no February 31 in the following year,
delivery will be rescheduled for the
first available year in which February
31 occurs.

Product/device news

A family of four new, low-cost
LED numeric displays designed for
portable instruments and desk-top cal-
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culators has been introduced by Litro-
nix (19000 Homestead Road, Cuper-
tino, Calif. 95014). These new devices
utilize a “bubble top” integrated lens
construction to magnify the LED im-
age, thus permitting a minimum use
of gallium arsenide phosphide mate
rial. As shown in the side view of Fig.
5, the lens is molded as part of the

FiG. 5—“BUBBLE TOP" LED numeric display
developed by Litronix.

device package. The devices offer
0.19” high digits with 300 ft-L bright-
ness at only 5 mA per segment. Types
Data-Lit 4 and 402 have a common
cathode: types DL-410 and DL-411 a
common anode. The DL-411 has an
electrically isolated decimal point. All
four types sell for only $3.90 each in
100-up quantities.

The National Semiconductor Cor-
poration (2900 Semiconductor Drive,
Santa Clara, Calif. 95051) has in-
troduced a new series of precision pre-
amplifier 1C’s designed specifically for
use with operational amplifiers to
achieve greatly increased DC accu-
racies.

Offered in standard “TO-type”
packages, as illustrated in Fig. 6, the

FIG. 6—PRECISION PREAMP IC, a LM121
from National Semiconductor.

new devices, identified as the
LMI21/LMI2IA series, have a high
common mode and supply rejection—
typically, 135 dB.

The LMI21 features easy offset
voltage adjustment and, with offset
nulled, a drift guaranteed to be less
than | uV/°C. The LMI2IA is even
better, guaranteed to have less than

53


www.americanradiohistory.com

0.2 pV/°C drift. All devices in the new
series are compatible with virtually all
standard IC op amps, including the
LMI108, LMIOIA, 1 M74] and LM118.
Pricing in 100 lot quantities range
from $3.95 each for the LM321H to
$39.95 each for the LMI21AH.

A new MOS/LSI calculator cir-
cuit set complex enough for business
applicauons, yet inexpensive enough
for most consumer products has been
introduced by Electronic Arrays, Inc.
(501 Ellis St., Mountain View, Calif.
94040). All the calculating logic, the
clock, and a good portion of the inter-
face circuitry of a 12-digit 4-function
memory calculator are on just two
MOS circuits, the EA 7022 in a 28-
lead DIP and the EA 7023 in a 40-
lead DIP.

These two packages, which make
up the EA 8-129 sct, shown in Fig. 7,

FIG. 7—MOS/LSI CALCULATOR circult IC's
Introduced by Electronic Arrays, Inc.

contain an arithmetic/algebraic pro-
cessor with [2-digit entry and display
capacity, an accumulator memory, the
keyboard scanning and display control
logic, an internal clock generator, and
power-on clearing circuitry.

The EA S-129 has push-pull out-
puts, and in a typical machine with a
27-key input and a 12-digit display,
only a sum total of about 50 resistors,
capacitors, and diodes are needed for
input pullup, display current setting,
frequency control, and so forth; no
additional transistors or logic circuits
whatever are required. The list price
for small quantities is $32.50 for 100
sets.

Designated type SN72440, a new
combined threshold detector and zero-
crossing trigger 1C has been an-
nounced by Texas Instruments, Inc.
(P. O. Box 5012, Dallas, Tex. 75222).
Intended for ac power control appli-
cations, the new IC device, Fig. 8, al-
lows a triac or SCR to be fired when
the ac input signal crosses through
zero volts. thereby minimizing unde-
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FIG. 8—TI'S SN72440 zero-voltage switch.

sirable electromagnetic interference
and permitting the load to use full cy-
cles of line voltage, as opposed to the
partial cycle use typical with SCR
phase-control power circuits.

The unit includes a zcro-voltage
detector, a differential amplifier that
may be used in conjunction with a re-
sistance bridge to sense the parameter
being controlled, the active elements
of a saw-tooth generator, and an out-
put section. Also included are resistors
which may be used as a voltage divi-
der for the reference side of the resis-
tance bridge; an external sensor suit-
able for the application and an
external potentiometer form the input
side of the bridge. Offered in either a
14-lead plastic or ceramic DIP, the
SN72440 sells for $2.24 or $2.44 each
in 100-lot quantities, depending on
package type.

The Burr-Brown Research Corpo-
ration (International Airport Industrial
Park, Tucson, Ariz. 85706) has in-
troduced a new series of in-
strumentation  amplifiers. Models
3625A, 3625B, and 3625C feature in-
put voltage drifts of 3.0 uV/°C, 1.0 y
V/°C, and 0.5 pV/°C, respectively, at
gains of 1000. Bias current is only 100
nA and dc gain linearity is *0.02%.

Small differential signals can be
amplified, with gains of 10 to 1000 se-
lected by the use of a single external
resistor, in the presence of =10V
common mode voltages. Using
matched IC op amps and high stabil-
ity wire-wound resistors, the 3625, Fig.
9, offers an input impedance of 1000

BRiI0GE
EXCITATiON
+ Ve

. 0%

WY T;T-n

FIG. 9—-LOW-COST MODEL 3625 in-
strumentation amplifier now available from
Burr-Brown Research Corporation.

Megohms, the CMR at G=1000 is
100 dB; output is =10V at =*=5 mA;
input noise level at G=100 is 5 uV
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rms from 10 Hz to 10 kHz.

Intended for use as transducer
amplifiers for low-impedance signal
sources, such as strain gauges and load
cells, the new units are priced at from
$29.00 10 $59.00 each, depending on
type. Small quantities of these ampli-
fiers are available from stock.

Four new lines of microwave
diodes for communications and other
commercial applications have been an-
nounced by the Amperex Electronic
Corporation (Hicksville Division,
Hicksville, N.Y. 11802). a wholly
owned subsidiary of the North Ameri-
can Philips Corporation. The four
lines include 11 Schottky barrier de-
vices, four tuning varactor diodes, 23
Gunn-effect devices, and 5 IMPATT
devices, for applications in C, X and
Ku band microwave systems. Several
of these new devices are illustrated in
Fig. 10. All feature conservative rat-

FIG. 10—NEW MICROWAVE DIODE iine in-
troduced by the Amperex Electronic Corpora-
tion.

ings; some of the devices are available
in matched pairs.

Another MSI logic circuit has
been added to the MECL 10,000 logic
family by Motorola’s Semiconductor
Products Division (P. O. Box 20912,
Phoenix, Ariz. 85036). The new circuit,
Fig. 11, designated type MCI10165, is

FIG. 11—MOTOROLA’S MC10165 8-input pri-
ority encoder.

an 8-input Priority Encoder which op-
erates with a typical propagation delay
from data-input to coded-output of
only 7 ns.

That concludes our solid-state
story for April . . . but, lest we forget,
if, by some happenstance, you didn’t
get the “message” on the Signetics
25120-APRIL FOOL! R-E
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THE LOW-COST KEYBOARD. 1IKE [IHE
majority of other typewriter style key-
boards, provides only a single “make”
contact for cach key depressed (sce
Radio-Electronics, February 1973).
Computer terminals. teaching ma-
chines. etc.,, cannot directly use a
single-contact operation, and a device
called an encoder must be placed be-
tween the keyboard and the computer.
The encoder converts the single con-
tact closure into a seven- or eight-bit
IC logic compatible parallel code, usu-
ally following the ASCII encoding
scheme. and allowing for shift and
control key operations. After parallel
encoding. there may follow a parity
generator for error detection, and a
100-word-per-minute parallel 10 serial
converter that allows the signals to be
sent down a single wire or phone line.

The keyboard encoder described
here costs only a tiny fraction of com-
mercial equivalents. It uses three “dol-
lar” integrated circuits and a small
handful of surplus computer diodes.
While this encoder was designed as a
companion to the low-cost keyboard.
it may be used with any Kkeyboard.
provided the make contacts are less
than 2000 ohms when onN and pro-
vided that the keys do nor have a
common ground terminal. The en-
coder generates all the codes shown in
Table [. This includes all the capital
letters, all the often used punctuation,
all numerals, and all of the trans-
parent or control functions. Often
used control functions such as DELETE,
SPACE, LINE FEED, ESCAPE (ALT MODE),
CARRIAGE RETURN, etc. are brought
out to separate keys. The output is
RTL. TTL, DTL and MOS com-
patibie. and a single 10-volt, 25-mA
power source is needed. If an ASCII

Here is what you need to couple the key-
board you built in February to a computer,
teletype, or teaching machine.

by DON LANCASTER

code is not desirable, the same en-
coder may be used. through suitable
rewiring. to generate EBDIC. SELECTRIC,
BAUDOT or MORSE codes. Parity and
the 100-wpm (words-per-minute) serial
converter are easily added to the basic
encoder.

What is the ASCII code?

Many years ago, the American
Standards Association decided to
adopt a standard code that computers
could use to talk to each other, to
their input/output devices, and to al-
low standardized connections between
different brands of computer ma-
chinery. The resultant industry wide
code 1s called ASCII, short for Ameri-
can Standard Code for Information
Interchange. This code is a sequence
of six, seven, or eight birs (ones or
zeros). It may be sent either in serial
(bit by bit, least significant bit first)
form, or in parallel (all bits at once,
on 6, 7, or 8 lines) form. Usually. par-
allel words are used inside machines,
while serial words are used berween
machines. Serial words are obviously
slower, but they take far less wire and
interconnections.

The basic code consists of seven
bits. If we look at all possible combi-
nations of seven ones and zeros from
000-0000, 000-0001 through to

CLLE-HLL, we'd find a total of 128
different sequences. Each of these may
be used to represent something dis-
tinct. 64 of these code sequences are
used for alphanumeric capital letters.
numbers. a blank, and punctuation. 32
more sequences are used for rrans-
parent or control commands that never
appear on a screen or in print. These
commands tell the machinery on the
other end what 0 do—things like re-
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turning carriages, clearing. line feeds,
bell ringing. and other control func-
tions. A final 32-code sequences are
reserved for lower case alphabet and
some little used punctuation. This last
group is very seldom used as most
computer communications can be han-
dled with only capital letters, numer-
als, control commands, and common
punctuation.

The complete code appears in
Table II. It is arranged in a marrix
form to make it compact and easy to
read. For instance, the transparent
command “Carriage Return”, or “CR”
has a code of 000-1101, starting with
bit 7 on the left and going to bit 1
(the least significant) on the right. A
numeric 6" has the code 011-0110.
Note the right half of this code is the
same as a binary or a binary-coded-
decimal six. A capital L has the code
100-1100, while the lower case L is a
110-1100.

There are several ways to use the
code, depending on how much you
want the code to do. If we are only
interested in upper-case alphabet, nu-
merics, and punctuation, we can use
the middle of the code and get by
with a six-bit code, sometimes called
ASCII-6. This is useful in character
generators and displays that do not
need transparent commands or lower
case alphabets. Many MOS integrated
circuits are now available that convert
the six-bit subset into a recognizable
bunch of dots on a TV screen or a
line printer; these are called ASCII
Character Generators.

Or. we can use uall seven bits, ei-
ther with or without the lower case
stuff, picking up both alphanumecrics
and control commands. This is often
called the ASCII-7 code. Finally. if we
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TABLE | OUTPUT CODES

The output codes below are shown
in HEXADECIMAL notation to conserve
space. Thus 3D is an ASCIil 011-1101,
or output a; =1, a;=0, azg=1, etc. . . .
The “Key Depressed’” output does NOT

appear for the SHIFT or CONTROL buttons
depressed separately. All other keys,
whether or not they are used with SHIFT
or CONTROL, produce a Key Depressed

output.

NORMAL SHIFTED CONTROL
KEY CODE CODE CODE
@ 40 40 00 (null)
A 41 41 01 (soh)
B8 42 42 02 (stx)
o] 43 43 03 (etx)
D 44 44 04 (eot)
E 45 45 05 (eng)
F 46 46 06 (ack)
G 47 47 07 (bell)
H 48 48 08 (bs)
| 49 49 09 (ht)
J 4A 4A 0A (Lf)
K 4B 4B 0B (vt)
L 4C 4C 0C (FF)
M 4D 4D 0D (cr)
N 4E 4E OE (so)
o} 4F 4F OF (si)
P 50 50 10 (dle)
Q 51 51 11 (DC1)
R 52 52 12 (DC2)
S 53 53 13 (DC3)
T 54 54 14 (DC4)
U 55 55 15 (NAK)
\Y 56 56 16 (SYN)
W 57 57 17 (ETB)
X 58 58 18 (CAN)
Y 59 59 19 (EM)
b4 5A 5A 1A (SuUB)
0 30 20 (space) 10 (dle)
1 31 21 () 11 (DC1)
2 32 22 (") 12 (DC2)
3 33 23 (=) 13 (DC3)
4 34 24 (%) 14 (DC4)
5 35 25 (%) 15 (NAK)
6 36 26 (8) 16 (SYN)
7 37 27 () 17 (ETB)
8 38 28 () 18 (CAN)
9 39 29 () 19 (EM)
: 3A 2A (%) 1A (SUB)
;- 3B 2B (+) 1B (ESC)
= 2C 3C () 0C (ff)
- 2D 3D () 0D (cr)
> 2E 3E () OE (so)
? 2F 3F (/) OF (si)
5 5 1E (rs)
- 5F SF 1F (us)
SPACE 20 20 00 (null)
LINEFEED 0A 0A 0A (Lf)
C. RETURN 0D ob 0D (cr)
ESCAPE (ALT) 1B 1B 1B (esc)
7F 1F (si)

DELETE 7F
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like, we can add an eighth bit and use
it for error detecting. It is called the
parity bit. In an even parity system, the
parity bit makes the total number of
ones in the word even. If there are |
3.5 or 7 ones in the word betore the
parity bit is added. the parity bit is a
one. If there are 0. 2. 4. or 6 ones. the
parity bit is a zero. This way. there is
always an even number of ones sent
At the receiving end, parity is once
again tested. If an odd number of
ones shows up., 4 mistake has been
made. and the receiver can substitute

2" or ask for the intormation over
agamn. We could also use an odd par-
ity system just as well. provided hoth
ends are plaving the game with the
same rules. This is called the ASCII-8
code.

Seven bits are rarely sent between
machines. An eighth wire or bit space
1s usually added, so thudt if paritv is
added later. it doesn’t take u bunch of
rework. Similarly. most paper tape
punches and magnetic tape is i an
eight-track code: 1f parity isn't used.
the eighth bit is usually all ones.

You may wonder what all those
transparent commands stand for. Ac-
tually. a lot of them are only used on
very big and very complicated ma-
chines, and thus aren’t really very
common. The ones you'll probably use
are tew in number. For instance. CR
1s a carriage return that starts a new
line on a typewriter. LF s the line
feed. used to skip a line. BEL rings a
bell or signals an operator. BS is
backspace. It can only be used in
some systems. tor many CRT termi-
nals and teletypes cannot back up.
The direct control commands are la-
beled DC/. DC2. DC3. and DC4.
These are usually yours to do any-
thing you want with. such as turning
on and ofl equipment, remote signall-
ing, et¢. NUL is a do-nothing com-
mand that everything sits in while not

ASCIl ENCODER PARTS LIST

R1—-390 ohms, ' watt (sets operating torce—
see text)

R2, R3, R4—100,000 ohms, % watt

R5, R7, R10, R16—4700 ohms, ' watt

R6, R8, R9, R11, R12, R13, R14—9100 ohms
Ya watt 5%

R15—470 ohms, % watt

R17, R18, R19—100 ohms, Y% watt

R20--2200 ohms, % watt

R21, R22, R23—10,000 ohms, % watt

C1—0.1-4F disc ceramic capacitor

C2, C3—100-uF 10V electrolytic

D1 thru D26—1N914 or similar silicon com-
puter diode

D27—1N4736 or similar 6.8-V Zener diode

IC1, IC2, IC3—MC 9818P mwrtl hex inverter

Q1, Q5, Q6, Q7—2N5139 pnp transistor

Q2, Q3, Q4, Q8—2N5129 npn transistor

MISC: PC board. jumpers. sleeving, solder.
hardware.
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in use. Finally. ESC is called Escape
or Alternate mode. This lets vou break
out of the ASCII code if you ever
need a longer sequence or something
else special. The technique is called
code exrension. One common use is on
a timesharing terminal. where you can
switch back and forth between Basic.

guages using the ESC or exactly
equivalent ALT key.

DEL is a I11-1111 code that's
used to delete a previous command or
fill a paper tape full of holes.

Construction steps
The schematic and parts list is

ranged clectrically to form an “8 x 8"
array, and pnp transistors translate the
positive end of the array back down
to logic levels. This technique requires
far fewer diodes than a direct encod-
ing does. The conrrol and shifi keys
suitably alter the code of only those
keys they're supposed to change.

FORTRAN. and EXECUTIVE MODE lan- shown in Fig. | The kevs are ar- A printed circuit board is used for
IC1-3
MC9S8I8P
‘ ———
¢
MMM .’fl £2 —L— |
SP3BT R Y. § X5 1- 1 T eV
©33323032302308m8 $2T | I
AT AR AT AR P AR AR 5 R15 | |
47090 1’>.~,
DEL o© AN, | ]
SHIFTo- [ {>c |
89, o | |
07 o | |
<? o ] |
CTRL o i I DC | J
o 2z -
ESC S | I
CR-LF o | |
SPACEe
HO o ¥ 026 2N5129 L . ) 4
@-G o +5V = ] 214
X-Z o ¢ — e
P-W o et L [ 1c2
*¥¥!¥!!Y_! D12-20 &021 #022 | | '
<€ R5 l > ' o al
;: 47K | !
000 B e i i
— I
oo D911 | ! o
010 l |
i i R17 10082 o a6
olle e e AP | |
.8.]7.
100 | R18B | D l
D3.4 | 10002 —
101 - + M l '
110a l AP +6V
R19 s I
Ny 1000
= = GND
’ =G
20:375|39 0.1 ‘ Iz 1C3_-1 b ad
INPUTS i +5V | > |
I !
MMM Q4 | |
D1-26 R2 5V ad
IN9i4 100K R21 ] ; |
& R22 10K | |
AW 10K a a3
R3 +5V l |
100K
% ! I -a a2
P 2N5129 I 1
= R4 | I l
100K | R23 o al
| e 2 L e B PR i 10K ! '
o | 3
R1 2N5139 “KEY
c3. 39082 3 I I PRESSED"
+100/10v T, [l =]
(SEE TEXT) | R20
= OUTPUTS
Q3-04 p27 22K L
2N5129 6.8v c2
IN4736
|
E 100/ =
+10V  qov
FIG. 1—SCHEMATIC DIAGRAM OF THE ENCODER shows how simple the device can be when OuTPUT

three Inexpensive IC’s are used.
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assembly. [It's available commercially
(see lig. | parts list) or you can make
your own using the pattern in Fig. 2
and following the drilling and assem-
bly guides of Figs. 3 and 4. Use a
small iron and fine solder for assem-
bly. and be careful to observe the
code notch and dot on the IC’s and
the polarity bands on the diodes and
capacitors.

Resistor R1 determines the oper-
ating force required on the keyboard.

longer than the rest of the code does.
Should a second key be pressed be-
fore the ftirst one is released. it will
not be sent. giving a form of "2 key
rollover™ protection.

The PC board mounts on short
spacers directly below the keyboard.
and connects to the keyboard with a

% e
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double connector. a flat cable. or di-
rect jumpers. An Amphenol 143-012-
01 connector may be used as an out-
put. A I2-volt supply may be used by
going to an 8-volt Zener diode. Op-
eration at 5 or 6 volts may be ob-
tained by lowering all the resistors,
but the required keytorce will be

It is chosen to be low enoughAin value ¥ l [ oo} oL,
that each key's output code is set up —p13— a1 I R17 SHIFT
and correct at 3 to Y the pressure re- D16 { Belo “1 8-+
quired to get the “key pressed”™ output i II“N' 2 kY I A1 “—:
command. This way the code is set up : R e 11 I‘;l?L
and stable before it is sent. Capacitor . E_"_ ‘ et
C3 further delays the “go™ commuand UL BLE 023 I}EI:I [‘.It-l.l-'i
to insure reliable operation. Be sure i;l!’l: o '}25 014 mzsm:zx
you use only the leading edge of the és EH
“key pressed” command. for it lasts gl -
24 SOLID JUMPER  COMPONENT é;g;g T ! ICE 016017 EIIE II
SIDE (51 Zowie £ —R1 7— P-W
#60 DRILL % [l G{g3 BE18 d
: jo2 "l 0 7y o0
£17 i ——_Jorl oo
FIG. 3 (left)—DRILL . i )2 05 p 08 o
GUIDE for the PC | KD —=Cl—=, ' a7t A . o
R20= il a1 |
board.  Solid-wire NC - 03 iy 4 L1 oo
jumpers are on the ROS = s 04 W E
component side. 4 b 1 ¥ O"'i‘“" k] 63 1
—R4— R4 il
I : o
T oRil= ! —Ri— B
FIG. 4 (right)—COMPONENT I +
SIDE of the encoder board. + T ASCH ENCODER “%
Jumpers are shown here as %’
well as in Fig. 3 at left. PO —— w0 o
= +5V
FIG. 5—~PARITY GENERATOR for the eighth
bit (a8) needs only one IC for odd or even 3 TM
parity. 2 7
TREQD X PC MATL 5(EVEN)
SN74180N |6(0DD)
" TABLE Il COMPLETE ASCII CODE BARITY
To read the” matrix, choose your Each control function has a specific GENERATOR
character. Then read the three high or- . meaning. For instance 'LF” ‘stands for a Tl ehohhzhs a8
der bits off the top and the four low of- - line. feed, “CR” is a carriage return,
dér bits off the left side. For instance, a. “BEL™ is a bell to attract an oOperator’'s —0 a7
small alphabet " is a binary . 110-0110, attention,.“ESC" is: ‘an escape for-'com- i © ab o
otherwnse known as a hexadecnmal 66 phcated control msfruct:ons etc 8 o a5 5
5 o
* ; - " o g . .1‘ > = —o0 a4 %
b CLE T L N 0.0 0. 0" A U 3 o
e T L e, 0 a1s 12 0 f0 1.1 5 —o a3
by ‘001 e Tlhocr 0 1. w o 82
: T ohca o al
T C Column” . S
BITS b, by b, b, Row - 0 1 2 3 4 5 6 7
0o 6 .0 0 "0 .4NUL DLE-'SP. 0 .@ P ' p’
0 0 0 1 "1 SOHDCT !~ 1 A Q" = q
0.0 1 0 "2 #sTX'DC2 " ..2 B R b r
o o 1 1 3 ETX DC3 # 3 € S8 "¢ s
0 1 0 0 4 EOT DC4 § 4 - D T d t 100-WPM ADAPTOR PARTS LIST
; 8 e u R1—1000 ohms, % watt
L ! 0. ! - - ENQ M aS 5 E . 3 C R2—2200 ohms, ' watt
(] 1 1 . ' 0 6 - ACK 8SYN & 6 F. Y R3—10 ohms, % watt
0 1 1 1 7. BEL ETB 7. G.«W g w R4—10,000 ohms, % watt
1 0. 0O 0 8  BS CAN ( 8 H X h b R5—potentiometer, 1000 ohms, linear
. « g s i C1—0.1-uF 10V disc ceramic
B o e L 5 I 3 9 jl ; ' i C2, C3—100-¢F 6V electrolytic
10 1 0 a LF SuB £ e Ca—d4-uF 10V tantalum, 10%
1 0 1 1 b VT ESC + i K [ Kk } D1—1N4002 silicon power diode or equal
1 1 0 0 c FF- FS . < L \ | | IC1—MC4024 TTL multivibrator
= = IC2—SN74165 TTL 8-bit shift register. PISO
1 1.0 1 d CR GS L 1 m } IC3—SN7474 TTL dual-type-D flip-flop
1 1 1 0 = SO RS ' = N . - Q1—2N1613 npn silicon transistor
1 1 1 1 f St US / ? (0] —_ o DEL MISC: PC board, jumpers, sleeving. mounting

adaptor hardware.
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greater and less uniform from key 1o
key. TTL (Transistor Transistor Logic)
fanout is | standard load. RTL (Resis-
tor Transistor Logic) fanout is one
medium-power gate.

The unit is tested by noting the

proper codes in Table 1. It's partic-
ularly important to watch all the bits
at once with lamp drivers, IC testers,
or something similar during initial
checkout o be sure the code is up
and stable before the keypressed com-

10
48

FIG. 2—FOIL PATTERN FOR THE ENCODER PC BOARD. This board mounts just below the key-
board and connects to it through flat cabie, PC connectors or direct wired Jumpers.

2Ni613
o}

P
TELETYPE =—
LINE
SET TO OUTPUT
ca 9.09 MSEC
4.0 uF +5V TP PERIOD R3 D1 R2
X (_ T I ?+5V 10Q INGOO2 2.2K
R1 1K
13 } 5V
3 5 14 15 16
6
1C1 [ 0 1C2 . B3 B 1oy 1121 D Q
MC4024 —1 SN74165 Lai) ;
ASTABLE P.1.5.0 = =
MVB SHIFT RGSTR Q Q
L 6
14 12 ¥
- 6543 13 11 13
100/ 5 7 1 141 1_1:
ov [ =+ l =
__i = = +BV
E
KEY PRESSED
\ a8 al V7
5 A%
+5V FROM ENCODER

*P.1.S.0 - PARALLEL N
SERIAL OUT

OR
PARITY GENERATOR

Fi1G. 6~TELETYPE FEED Is through a special adapter circuit. This one handles up to 100 words
per minute. A precision oscillator controls the storage and output from the shitt reglster.
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mand is sent tor each and every key.
An optional parity generator for
the eighth bit is shown in Fig. 5 and
may be used for even or odd parity. A
100 word per minute teletype adaptor
is shown in Fig. 6. The 100-wpm
adapter consists of an oscitlator whose
period must be exactly 9.09 ms. Upon
the Key Pressed command, an ASCII
code, a START bit and a SYNCHRO-
NIZING bit are loaded into a parallel-
load shift register. After loading is
completed, the oscillator marches out
the code bits in proper sequence to be
teletype and computer compatible.
The circuit may accept a second char-
acter anytime after the 110-ms trans-
mission time. The output consists of a
transistor that normally shorts the tele-
type line. lt breaks the line anytime a
“1" is to be transmitted. The proper
polarity must be observed on the out-
put, and the 20 or 30 mA loop current

source is located elsewhere. R-E
CIRCUIT BREAKER
SUBSTITUTION BOX

A substitution box with circuit

breakers selected by a switch is one of
the handiest gadgets on my service
bench. With breakers of different rat-
ings, I'm ready to check radios, ampli-
fiers and TV’s with blown fuses and
questionable circuit breakers.

Generally, I can clip onto the
fuse or circuit breaker if the chassis
has been pulled. I've rigged up a
handy adapter that lets me jump fuses
without pulling the chassis when the
fuse holder is a post type on a panel
or chassis skirt. The drawing shows its
construction.

Drill a % inch hole through the

BLOWN GLASS FUSE HOOK-UP

WIRE

¢

FUSE CAP

TO CLIPS

center of a spare fuse-holder cap. Drill
small holes siightly off center in the
ends of a blown cartridge fuse. Drill a
second hole, just large enough to pass
a piece of thin insulated hook-up
wire, in the center of one end of the
fuse. Strip about % inch of insulation
off one end of a piece of hook-up
wire and pass it through the center of
the fuse so the short exposed wire
goes through the hole in the far end.
Solder. Solder a second piece of hook-
up wire to the other end and then
thread both leads through the fuse-
post cap and then add clips for con-
necting to the breaker substitution
box.—Arthur M. Padmore R-E
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ALL HAMS AND ALL EXPERIMENTERS
at radio . frequencies need a marker
generator. A crystal oscillator followed
by a few dividers can provide conve-
nient markers for calibrating receivers,
instruments and transmitters. This one
uses inexpensive IC’s and a field-effect
transistor to obtain marker frequencies
every 100, 50 and 25 kHz up to the
vhf range.

Perhaps the most common ar-
rangement in modern marker gener-
ators is a 100-kHz crystal oscillator us-
ing cross-coupled gates, followed by
either divide-by-two or divide-by-ten
stages. Plastic-cased resistor-transistor
logic (RTL) is most popular because it
is inexpensive and compact.

One small problem with conven-
tional RTL is that it requires fairly
high current at 3.6 volts; a more con-
venient requirement for most appli-
cations would be lower current at a
higher voltage. Recent development of
IC frequency dividers for electronic
organs has made this possible.

History of a divider

A popular method of generating
organ notes is by dividing down by
two’s from twelve master oscillators. If
these dividers could be converted to
use IC’s instead of the transistors or
electro-mechanical devices now used,
the market would be very large. So
quite a bit of effort has gone into try-
ing to develop an inexpensive, satis-
factory IC divider.

Among the people working on
the problem is a group at Motorola
Semiconductor Products that has also
been developing other simple, in-
expensive consumer IC’s such as audio
and i.f. amplifiers. The approach they
took was to use well-proven, trouble-
free resistor-transistor logic and adapt
it to meet the requirements of the or-
gan manufacturers. This resulted in a
number of changes in the circuits:

Conventional IC flip-flops divide
well, but are more complex than nec-
essary for simple frequency division.
For example, a standard J-K flip flop
has eight terminals, including four
outputs and inputs not needed for di-
vision by two. These terminals require
extra space both on the silicon chip
and in the package, and they also
must be bonded, an expensive opera-
tion. If the unneeded terminals were
eliminated, the IC could be smaller,
cheaper (in quantity) and easier to
use.

So this was done. A new four-
lead package with staggered pins had
been developed for other consumer
ICs, and it was used. This package is
actually narrower than the popular D-
shaped plastic TO-92 case. In the pho-
tograph, the new package is compared

(0.i16-inch) lead spacing to permit the
use of low-cost, noncritical circuit
boards. The four terminals are INPUT,
OUTPUT, POSITIVE SUPPLY and negative
supply (or GROUND).

Having decided on improved,
lower-cost packaging, the engineers
next tackled the problem of inconven-
ient power requirements. Since an or-
gan contains about 100 dividers, con-
ventional RTL would require about
4.5 amperes at 3.6 volts, a hard-to-
regulate supply. An obvious way to
improve on this would be to increase

the values of all resistors in an RTL
divider, permitting higher voltage with
attendant lower current. There’s only
one problem: high-value monolithic
resistors take up considerable space.
Hence most IC’s use relatively small
resistances, such as the 225-to-640-
ohm resistors in the MC816 flip-flop
shown in Fig. I. To increase these re-
sistors significantly would mean a very
large—and expensive—chip of silicon.
So a new approach was taken. The
high-resistivity epitaxial layer depos-
ited on silicon in making IC’s is nor-

build a precision

Devices designed for electronic organs
are excellent for radio-frequency use

MOTOROLA MFC4040
FREQUENCY DIVIDER
compared to in-line
package and transis-
tor.

17

64082

€ 6402
<

PRESET
45082

| r
~ > 45002
6 o—'\Mr-+—I1/ —"1
A

>
w % 6400

SET 4508

51082

—
45082
CLEAR

2256 45082
45092

R

FIG. 1—RTL FLIP-FLOP (MC816) uses low-value resistors because of the high currents.

with a conventional transistor and IC. 2T (CLOCK)
The staggered pins have a 160-mil
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mally used as an insulator in the areas
where no transistors and resistors are
diffused into it. In the new frequency
dividers, this epitaxial material was
used for high-value resistors, solving
the problem. These resistors have
loose tolerances, but that’s not signifi-
cant in this use, where +80, -30 per
cent values are fine. Where closer tol-
erance is needed, conventional dif-
fused resistors are used.

So the conventional flip-flop of
Fig. 1 was modified to form the fre-
quency divider shown in Fig. 2 by in-

creasing all resistance values. Note
that a few additional changes were
made: the transistors associated with
the unneeded PRESET, SET, and CLEAR
inputs were eliminated. One output
(Q) was also deleted, a buffer stage
was added to the output, and a resis-
tive input divider was added. The re-
sulting device, the MFC4040, makes
an excellent divider for organs. It uses
only about 12 mA at 12 volts, operates
reliably from 4 to 16 volts, costs only
77¢ in small quantities and provides a
high output voltage swing (slightly less

crystal calibrator

by PAUL FRANSON®

r
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FIG. 2—MFC4040 FREQUENCY DIVIDER is designed for higher voltage and low current.
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FIG. 3—THE MARKER GENERATOR uses two MFC4040's, a crystal and an FET transistor.
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than the supply voltage). Note that 1t
contains ten transistors and 6 resistors
in about the space a conventional
transistor requires—about one-third the
volume of a dual-inline package. A 4-
volt (peak-to-peak) trigger input is re-
quired, and the MFC4040 seems to
trigger well from sine waves to over 5
MHz. For low frequencies (below 50
kHz), a sharper trailing edge is needed
(it triggers on a negative-slope wave
form).

The marker generator

The MFC4040 thus becomes a
natural cardidate for a marker gener-
ator. In the circuit shown in Fig. 3, a
field-effect transistor oscillator is fol-
lowed by two MFC4040’s, providing
markers at 100-, 50-, and 25-kHz and
their harmonics through at least 60
MHz. It operates from 6 to 16 volts
and draws 14 mA at 9 V. The rela-
tively high voltage makes it possible
to use a simple FET crystal oscillator.

The ocscillator is conventional; it
1s a solid-state analog of the once-
popular vacuum-tube Pierce crystal os-
cillator. It uses an inexpensive (99-
cent) 2N5669 plastic-encapsulated n-
channel junction FET. The MPFI102
or HEPBOZ can also be used.

The component resistors are not
overly critical. The trimmer capacitor
permits adjusting the oscillator to ex-
act frequency by comparing a har-
monic with WWV at 5, 10, or 15
MHz. Chcoose a time when the signal
is not modulated then tune the marker
generator to zero beat.

The two MFC4040’s require no
explanation. Each simply divides its
input frequency by two and provides a
square-wave output rich in harmonics.
(A dual MFCA4040 called the
MFC6020 is also available. It has six
pins and costs $1.26.)

Construction is straightforward.
Perhaps the easiest approach is 100-
mil spaced Vector board with a diago-
nal pattern. The MFC4040’s fit almost
perfectly into the holes. 1 used small
rivets for mounting to avoid the possi-
bility of pulling on the leads and de-
forming them. The board can then be
mounted in a convenient cabinet with
the battery. The unit draws about 15
mA, so a good 9-volt battery should
last quite a while in the intermittent
service typical of a crystal calibrator.
It also could be mounted in a commu-
nications receiver. In vacuum-tube re-
ceivers, enough power for proper op-
eration can generally be obtained
from the cathode of the audio output
tube.

For calibrator use at high fre-
quencies, a small capacitor should be
used between the marker generator
and the receiver. R-E

*Motorola Semiconductor Products, Inc.
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THE TIGER .0/ AMPLIFIER 1S THE RESULT OF MY LATEST
efforts to produce a better power amplifier by reducing dis-
tortion to a new low. It is a 4-channel unit with four com-
pletely separate power amplifiers, each delivering up to 60
watls sinewave continuous power into an 8-ohm load. This
story began in last month’s issue.

It would be well to mention at this point that although
the circuit is well supplied with limiting resistors and volt-
amp protection in the output stage, it is still quite possible
to “zortch” the outputs if rf signals are allowed to get into
the amplifier. To provide good square-wave response out to
20,000 Hz, the bandwidth of the amplifier must be made
300 to 500,000 Hz. This is all well and good, but the out-
put transistor efficiency becomes very poor after about
30,000 to 50,000 Hz due to storage-time effects in these de-
vices.

As long as the input is an audio-range frequency there
is no problem, but if higher frequencies are fed into the
amplifier the output transistors will both be on to some ex-
tent for a considerable portion of each cycle. This is just
like shorting the positive supply to the negative supply by
turning on both output transistors. The effect is called “mu-
tual conductance” and as you can imagine it causes consid-
erable heating of the output transistors. If you want the su-
perior transient response that you get with this kind of
bandwidth, you just have to be careful about this kind of
thing.

Packing and construction

Since stereo is now almost universal in home music
system and the trend seems to be to four channels, the Ti-
ger .0l package is designed to be used in anything from a
single unit to four or more channels by simply adding the
new channels as needed and replacing the outer trim por-
tion of the case. The front panel is quarter-rack size, so
four of these can be mounted side by side in a standard
19-inch relay rack. Each amplifier is complete with it’s own
separate power supply, so there is no reduction in power
when all channels are driven to full output and absolutely
no interaction, or crosstalk. The meter to monitor output
level makes it very simple to balance the complete system
and gives you a good idea of what level you can operate at
before you are likely to begin clipping peaks and running
into excessive distortion, no matter what the speaker effi-
ciency may be.

The majority of the parts are mounted on circuit
boards to insure proper operation, and make construction
simple. The rectifiers are mounted on a small circuit board
that attaches directly to the lugs on the filter capacitors.
The meter circuit parts are mounted on another small cir-
cuit board that attaches to the meter terminals. The ampli-
fier parts are mounted on the main circuit board in the po-
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BUILD
POWER

Exceptionally low
quadraphonic amplifier.
story with additional

sitions shown on the board layout. The output transistors
are of course mounted to the heat sink along with sensing
diode D/4.

The heat sink consists of two “Wakefield” type 641K
sinks drilled so that they may be mounted back-to-back. In
this way enough square inches of heat sink can be obtained
to safely operate the circuit at full rated power contin-
uously with no overheating problems. A 160° thermostat is
mounted just below the heat sink just in case the amplifier
is used in a cabinet, or location that does not have suf-
ficient air circulation. This thermostat turns off the ampli-
fier and turn on the overheat indicator lamp on the front
panel if the amplifier gets too hot for further safe opera-
tion.

Construction should be no problem if the layout sys-
tem shown in the photographs is used. The various parts
that mount on the chassis should be installed first and the
supply wired. The power supply can be tested for proper
output voltage at this point. The no load dc output voltage
should be in the order of #45 volts with normal line volt-
age. The meter and its circuit board and the meter illumi-
nation lamps should be installed next. The heat sinks are
attached to the mounting bracket with the same screws that
hold the power transistors in place. Use an insulating mica,
or similar washer under the transistor cases and insulating
washers under the nuts on the mounting screws. Use a thin
coat of heat sink compound on each side of the washer

POWER SUPPLY

,—o/' X2
s O — A\ 9p—0
s1 l +40  3A
é Fa =—=C3
2.5A T1 0.1
IN5624 F3
(4) 3A
-40
% « 'D1-D4 »
L ™ l c2
= N\ 4000/
62VET,3A |+ | * 0%
1~ ca
4000/ o1
50V
. : —0
TSY
160° Power Supply Parts

T1—115V Primary—62V Secondary with C.T.,
3A rms, 5% regulation zero to full load

C1, C2—4,000 pF, 50 vde

D1 thru D4—200V 3.0A 1N5624 or equal

S1—Push-push switch, 6.0A 125 Vac

POWER SUPPLY
for one channel.
Indlvidual supplies
contribute to the

overall perfor- TS1—160° Thermal Cutoff “‘Elmwood Sensors'
mance of the am- C3, C4—0.1-¢F 250-V film
plifier.
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4-CHANNEL
AMPLIFIER

distortion is a feature of this
This month we conclude the
construction details.

by DANIEL MEYER
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FULL-SIZE PC PATTERNS. A—power supply.
B—parts layout for power supply. C—parts lay-
out lor meter board. D—main amplifier board.
E—meter board. F—parts layout for main board.

and on the heat sink surfaces where they contact the
mounting bracket.

Base and emitter connections are made to the output
transistors with pins removed from a miniature tube socket
with insulating tubing over the pins. Mount the bracket
with the sink and output transistors in the chassis. Install
the parts on the main circuit board and solder them in
place. Pull everything except the plastic transistors down
firmly against the circuit board before soldering and trim
the excess lead length on the etched side. Mount the board
on the bracket after all input connections and connecting
point “O”.

Do not connect the output transistors to the beard yet.
Connect the bias diode leads to points “C” and “D” after
the board is mounted to the bracket. Attach your voltmeter
to the output terminals and put it on the 10 to 15-volt scale
dc, whatever is close. Install the positive and negative sup-
ply fuses and the output fuse. Plug in the line cord and
turn on the switch. If there is any noticeable reading on

[
Lo

METER BOARD

the meter after the initial turn-on transients, or any obvious
overheating of a part turn the amplifier off and start trou-
bleshooting. If all looks normal so far you can apply an in-
put signal and check for proper amplification.

Q12 and QI3 can provide a few hundred milliwatts of
power without the output transistors which should be
enough to tell if operation is correct. If it is going right so
far, turn off power and connect the output transistors. Turn
the bias trimmer to maximum resistance, connect an 8.0-
ohm load and apply power again. Connect A dc voltmeter
across either R37 or R38 and adjust the bias trimmer for a
reading of slightly less than 20 mV. This will set the output
stage for an idle current of around 50 mA. which 1s close
lo optimum.

If you have a sensitive IM analyzer with a .1% full

scale range, you can adjust the bias for minimum distortion

with a power output of 1 to 3 watts. Watch the meter on
the front panel while testing and adjusting and if at any
time the reading jumps up, or shows an output when you
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PREPARE FOR

A WHOLE NEW GAREER IN
HOME ENTERTAINMENT
ELECTRONICS

. SR s (
i ’-‘\\ L= .

..AS YOU BUILD YOURSELF A
BELL & HOWELL SOLID STA
COLOR TV?

For free information, mail postage-free card today!
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A complete at-home
learning program in
home entertainment
electronics!

Send for free information now about
this complete, learn-at-home program in
home entertainment electronics prepared
for you by skilled instructors at Bell & Howell
Schools.

Work on this exciting “hands on” project
integrated into your learn-at-home program!
As part of your complete electronics educa-
tion, you build and keep a Beil & Howell
solid state color television set. This impor-
tant project gives you valuable “hands
on” experience with solid state cir-
cuitry—the kind of practical experi-
ence you'll need to build a successful
career.

Attend special “hefp sessions”...talk to your
instructors in person!

If you'd like some personal advice at any point in
your program, you can arrange to attend a special
“help session” and talk over special problems
with a qualified Bell & Howell Schools instructor.

Master the most up-to-date

solid-state circuitry

As color TV moves more and more in the direction
of total solid-state circuitry, you'll be thoroughly
familiar with the most advanced “trouble-shoot-
ing” techniques for these sophisticated circuits.

Fix stereo systems... FM-AM radios...
phonographs ... tape recorders

The thorough knowledge of electronics you gain
from completing this course and building your
own color TV set will be enough to service almost
any type of home entertainment electronic device
—even some that aren’t on the market yet!

Earn extra part time income —

or start a business of your own!

The skills you acquire through this unique pro-
gram can help you earn extra money—or start a
business of your own in color TV servicing. We've
helped thousands of people start new careers or
businesses of their own in electronics.

Exclusive Electro-Lab® —yours to keep!

To make sure you get practical experience with
instruments used daily by professionals, we've in-
tegrated into your program three precision instru-
ments you assemble yourself and keep: a Design
Console, an Oscilloscope and a Transistorized
Meter. (See details at right.)

For Free Information,
Mail Card Today!

25-Inch
picture
(measured
diagonally)

Detach postage-paid
reply card and

mail today for free
information about...

m Bell & Howell Solid State Color TV. Ultra-
rectangular tube . . . 25-inch picture measured di-
agonally . . . full 315 sq. inch viewing area. Solid
state modular circuitry . . . 4 advanced IC’s . . .
100 transistors . . . 72 diodes . . . individual plug-in
circuit boards. Special UHF/VHF tuning features
.. . built-in seif-service components.

n Design Console Use this to rapidly “bread-
board” circuits without soldering. Equipped with
built-in power supply . . . test light .. . speaker...
patented plug-in modular connectors.

m Oscilloscope Portable 5-inch wide-band oscil-
loscope offers bright, sharp screen images . . .
calibrated for peak-to-peak voltage and time
measurements . . . 3-way jacks for leads, plugs,
wires.

u Transistorized Meter Combines most desired
features of vacuum-tube voitmeter and quality
multimeter. Registers current, voltage and re-
sistance measurements on a large, easily-read
dial. Features sensitive, 4-inch, jewel bearing
d'Arsonval meter movement.
345R

If card has been removed, write:

An Electronics Home Study School
DeVRY INSTITUTE OF TECHNOLOGY

I3 BELL & HOWELL SCHOOLS

4141 Belmont. Chicago. Illinois 6064 1
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PARTS LIST—POWER AMPLIFIER
All resistors 5%, unless noted:
R1, R2, R15—1000 ohms % watt
R3—47,000 ohms % watt
R4, R5, R6, R7, R23—100 ohms % watt
R8, R9—10,000 ohms % watt
R10, R11, R32—2200 ohms Y% watt
R12, R13—4700 ohms Y% watt
R14—4700 ohms ¥ watt
R16, R17, R20—1500 ohms % watt
R18, R19, R30, R31—2200 ohms % watt
R21—330 ohms % watt
R22—250 ohms, trimmer
R24, R25, R28, R29—1000 ohms ¥: watt
R26, R27—220 ohms % watt
R33, R34—100 ohms % watt
R35, R36—47 ohms % watt
R37, R38—0.39 ohms 2 watt
R39, R40—0.1 ohms 2 watt
R41, R42—150 ohms % watt
R43, R44—15,000 ohms % watt
R45—10 ohms 1 watt 10% resistor
R46—1 ohm 1 watt 10% resistor
R47—10,000 ohms linear potentiometer

Miscellaneous parts

L1—Single layer of wire close wound on body
of resistor R45

F1, F2, F3—3-amp standard tuse

F4—2.5-amp slow-blow fuse

T1—62 Vac C.T. 3A secondary 117 Vac pri-
mary

LM1—NE-2 neon lamp

The following are available trom: Southwest

Technical Products Corp. Box 32040, 219 W.

Rhapsody San Antonlo, Texas 78284

No. 207-b Circuit board for single channel of
the "Tiger .01 Amplifier $2.65 postpaid

No. 207-C Complete Kit of parts for single
channel of the “Tiger .01" Amplifier in-
cluding chassis and cover. $75.00 plus post-
age for 15 Ibs and insurance if desired

Meter Parts
0-20 mA meter
1N914 Rectifiers (4)
1-uF capacitor
1000 ohms trimmer resistor
1000 ohms Y-watt resistor

Capacitors
C1—120-pF polystyrene
C2—100-uF 50vdc electrolytic
C3—220-pF polystrene
C4, C9, C10, C11—0.1-uF mylar
C5—220-uF 6Vdc electrolytic
C6, C7—0.001-pF 10% discap
C8—60-pF polystrene
C12—4 7-yF tantaium

Semiconductors
D1—36-volt 1-watt Zener 1N4753 or equal
D2, D3—4.7-volt 400-mW Zener MZ70—4.7 or
equal
D4—1N3754 compensating diode
Q1, Q2, Q3, Q4—2N5087 silicon
Q5, Q6, Q7, Q8, Q9—2N5210 silicon
Q10, Q17—SS1123 silicon
Q11, Q16—SS1122 silicon
Q12—40410 silicon
Q13—40409 silicon
Q14—MJ4502 silicon
Q15—-MJ802 silicon

have no input; STOP quickly and check for circuit oscilla-
tion. With luck such a condition may blow the fuses, but 1t
can also fry the outputs so don’t allow such a condition to
continue if it is found. The Tiger .0/ should be quite stable
if built and wired as shown, but any amplifier with this
kind of gain, feedback and bandwidth can cause you lots
of ulcers and heartburn if wire routing and grounding are
not properly done.

Using your amplifier
Listening test show that builders of this amplifier will
need systems in which all other components are the best

68 RADIO-ELECTRONICS ® APRIL 1973

available to really appreciate the quality of this amplifier.
If possible, listen to some recordings with extended high-
frequency response on a wide-range electrostatic speaker
system. The beautiful transient response and the smooth,
effortless way in which highs are reproduced with no sign
of strain, or roughness is unreal. The bass response is lim-
ited by the speaker system characteristics. The amplifier
will handle material far lower than any known speaker will
go. Only time will tell, but all indications are that the Tiger
.01 circuit will be another of those large steps forward in
the development of quality audio amphfiers. Try it, you'll
like 1! R-E
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The Full
Treatment

Logical troubleshooting
is seldom a
one-step affair

by JACK DARR
SERVICE EDITOR

This column is for your service
problems—TV, radio, audio or gen-
eral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
1 South, New York 10003.

R-E’s Service Clinic

TH1S IS {HE TALE OF A SERVICE
job. Nothing really unusual about it
except for one mildly odd reaction.
That’s not why I want to talk about it.
Rather, I want 1o use this to illustrate
how the most “unusual” problems can
be tracked down by the use of a logi-
cal series of tests, a good knowledge
of the circuit actions and reactions
(some of them exceedingly basic) and
a plentiful supply of that quality
known as “‘admirable determination™
in our own kids and “damned bull-
headedness™ in those of the neighbors.
Ordinarily, you won’t have to go all
the way through this whole series of
tests. In this case. I did. That's the in-
teresting part.

The subject was an RCA CTC-3!
color TV. The raster came on, per-
fectly focused, good color, and plenty
of brightness. It stayed on for exactly
one minute from the time the picture
appeared. Then, it dimmed, lost focus.
pulled in from the sides, and dis-
appeared. Turned off for not more
than 30 seconds, it would faithfully re-
peat this, indefinitely.

Now here we go. Preliminar
readings showed that both high-voli-
age and focus were dropping about
40% when the raster went out. Moni-
toring the 6JE6 cathode current
showed it stayed normal at 200 mA
with raster. but it dropped only about
10 MA when the raster went out. The
scope showed full drive on the 6JE6
grid, and the grid voltage was fine.
Neither of these changed at all when
the trouble occurred.

Taking the easiest and most likely
things first, 1 changed the horizontal
output, damper, high-voltage rectifier.
focus rectifier, and high-voliage regu-
lator tubes. No help. Then 1 sub-
stituted deflection yoke and picture
tube, with a test jig. Same thing. From
here on, 1 went through a series of
tests that would take too long, in de-
tail. You'll find them listed in the
table. In each one, the result was ex-
actly the same; no change in the
symptoms or the timing of the raster
fading. Very uncanny!

1. Replace tubes; horizontal
output, damper, high-voltage recti-
fier, high-voltage regulator, focus
rectifier.

2. Monitor 6JE6 cathode cur-
rent

3. Substitute deflection yoke
and picture tube using a test jig

4. Check deflection yoke
socket, wiring, plug

5. Scope 6JE6 grid-drive wave-
torm, read dc grid voltage.

6. Disconnect focus trans-
former from flyback

7. Substitute horizontal effi-
ciency coil, capacitors.

8. Read 6JE6 screen-grid volt-
age.
9. Read high-voitage regulator
cathode current.

10. Substitute B + + rectifier

11. Substitute .0022-uF capaci-
tor in B+ +.

12. Check screen controls, pic-
ture tube.

13. Read screen current.

14. Check vertical linearity con-
trol, on B+ +

15. Disconnect VDR
cushion circuit.

16. Check arc-gap capacitors,
screen Circuits.

17. Spray-cool everything in
sight

18. Read picture tube cathode
voltages.

19. Read picture tube grid voltages.

20. Read color ditterence-am-
plifier tube plate voltages.

21. Read dc voltage on kine-
bias control.

22. Check
tube heaters.

23. Read blanker tube plate
volitage.

24. Read blanker tube cathode
voltage.

25. Check blanker tube.

Substituting a new 6GH8 for the
blanker tube stopped the trouble. Pui-
ting the old one back made it go back
to its onc-minute dropout. | put the
tube in the tube-tester. It would go up
to full emission, in one minute 1t

in pin-

difference-amplitier
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dropped to zero. 1 repeated this test
four or five times. This thing would
make a marvelous electronic egg-
timer. In the meantime, the set was
playing merrily away without a
bobble

A very close cxamination of the
tube. with a high-powcred glass
showed an almost imperceptible lump
on the cathode ribbon, from the base
pin to the lower end of the cathode
cylinder. Another tube didn't show
this lump. It didn’t look like a bad
weld; I decided that it was a fatiguc-
crack in the ribbon, which opened up
when the cathode had been heated for
precisely that amount of time! Cool-

ing, it closed again.

So. there it was. Elapsed total
time, something like 2.5-3 hours.
(With, 1T will admit, numerous coffee
breaks!) Explanation: when the blan-
ker cathode opened, it opened the dc
path to ground for the circuit which
determined the picture-tube grid volt-
ages. When they went highly positive,
the picture tube drew far more than
normal beam-current. This overloaded
the HV supply and pulled the voltages
down to the point where the screen
went dark.

This was a good fight, and 1 en-
joyed it. It was also a lot of good
practice in diagnosis! The checklist

Perm'a-Po'wér Color Brite} |

yod look good.

When a color TV picture fades, or when the black-and-white is erased by a
cathode-to-filament short, you can save the day, and the tube, by installing a

Perma-Power Britener.

Boost models bring out lost sharpness
and detail by providing increased fila-
ment voltage to increase electron
emission. Full contrast and color qual-
ity return immediately.

Isolation models restore the black-
and-white information that gives a
color picture its quality, by isolating the
short, thus restoring black-and-white
video drive.

Short now . .

=

. fade later? Handle

both jobs with a Color-Brite Combina-
tion Isolation and Boost Britener.
There are Perma-Power Color Brite
models for both round tubes and rec-
tangular tubes. In fact, Perma-Power
has a Britener for just about every pic-
ture tube ever made! You'll look very
good to your customer when you pro-
long the life of the expensive picture
tube. Pick up a supply of Color-Brites
from your Perma-Power distributor!

PERMA-POWER DIVISION
CHAMBERLAIN MANUFACTURING CORPORATION

5740 North Tripp, Chicago, [liinois 60646

Circle 15 on reader service card
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might be useful. If you want to clip it
out and pin it up over the bench, it
could help novice technicians remem-
ber how many things you have to
check, to give a TV set “The Full
Treatment’! Just remember what each
action and reaction means. and what
i's trying to tell you. With a large
supply of patience, that’s all you need!

reader
questions

NO BLUE

I can't get any blue, in a Motorola
TS-908 chassis. Green and red OK. Blue
video drive checks out, picture tube seems
to be OK. Tubes OK. How can [ find what
causes this? J.M., Detroit, Mich.

Well, “leave us analyze” for a bit.
For one thing, let’s see what is work-
ing! Your demodulators are OK, since
you must have both red and blue to
develop the green signal. So the
trouble must be in some stage after
the demodulators. This narrows it
down considerably. In fact, there’s
only one stage left; the triode section
of the 6BL8, the blue difference am-
plifier.

Since your voltages aren’t too
badly off, this trouble must be some-
thing that is breaking the signal-path
for the blue, between the demods and
the pix tube grid. Put a color-bar sig-
nal on the set, and then simply follow
the characteristic blue signal waveform
from the demods to the pix tube.
Somewhere along the line, it'll stop!

ONE CHANNEL DEAD,
RECORD ONLY
I've got an odd one on a Lafayette
RK890A 8-track cartridge recorder.
Playback and recording on the first 3
tracks, fine. However, when I record on
the 4th track, the left channel is normal
but the right channel is very low. The
VU meter shows a low level on the bad
one, while the other is OK. For a final
weirdo, pre-recorded tapes play normally
on the last track.—C. V., Bronx, N.Y.
OK: Wait’ll 1 dust off the crystal
ball, and here we go. To change
tracks, you move the heads up and
down, right? There is no electrical
switching as far as the signal is con-
cerned. Track 4 would probably be
the one with the heads in the lowest
position, or closest to the chassis.
From all of the symptoms, and
especially the reaction of the VU me-
ter (which is right across the head, in
RECORD, and works normally on all of
the other three channels) it looks very
much as if you have a shorr to chassis
{continued on page 78)
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4)2 POUNDS

8 X 12" X

4”

TRAdE The beads for keys...The mits 1440 space aGe calculator!

14 DIGIT LED DISPLAY READ-OUT

+ MOS-LSI CIRCUITRY

— MEMORY CLEARANCE AND CLEAR KEY
x CONSTANT DATA MEMORY

+ DECIMAL POINT LOCATION SELECTOR.
v AUTOMATIC SQUARE ROOT SELECTOR
AUTOMATIC? SQUARING SELECTOR
(MEMORY + OR — KEYS)

WRITE OR MAIL COUPON FOR ADDITIONAL INFORMATION:

®
ml's Micro Instrumentation®
Telemetry Systems, Inc.

5404 Coal Ave., S. E., Albuquerque, New Mexico §7108
505/255-7553

1440KIT . .. ... oo
1440 ASSEMBLED

USE YOUR MASTER CHARGE OR BANKAMERICARD

$199.95
$249.95

r.ENCL@SE[) IS CHECK OKIT ;
FOR MOOEL # O ASSEMBLED I
AMOUNT OF CHECK $_ 2
Include $5.00 for postage and handling. = =

{J Please send information on entire MITS line. ]
I NAME i
| ADDRESS
ICITY |
[sTATERZIP — |
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RCA Institutes Home Training may be

your best investment

forarewarding
career inelectronics
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LEADER IN ELECTRONICS
TRAINING

For over half a century, RCA Insti-
tutes, Inc., a subsidiary of RCA, has
been a leader in resident school tech-
nical training in electronics. [ or many
years, it has offered home study train-
ing in electronies.

RCA AUTOTEXT TEACHES
ELECTRONICS RAPIDLY,
EASILY

Beginner or rzfresher, AUTOTEXT,
RCA Insttutes” own method of pro-
grammed Hoarne Training will help you
learn electronics rapidly, easily.

WIDE CHOICE OF CAREER
PROGRAMS

Start today preparing for an electron
ics career. On the attached card is a list
of ""Career Programs,” each of which
starts with the amazing AUTOTEXT
method of programmed instruction.
Look the list over, pick the one best
suited to you and check it off on the
card.

SPECIALIZED ADVANCED
TRAINING

For those aiready working in electron-
ics or with previous training, RCA In
stitutes offers advanced courses. You
can start on a higher level wihout wast-
ing time on work you already know.

PERSONAL SUPERVISION
THROUGHOUT

Al during ycur program of home
study, your erams are reviewed and
your questions are answered by RCA
Institutes instructors who become per-

sonally involved in your efforts and
help you over any “‘rough spots” that
may develop.

6 HANDS-ON TRAINING

To give practical application to your
studies, a variety of valuable kits are
includad in many programs. In RCA's
Master TV/Radio Servicing Program,
you will actually build and keep an all
solid state black and white TV set, and
a color TV set. You also construct an
oscilloscope which is yours to keep
and use on the job.

FCC LICENSE TRAINING —
MONEY BACK AGREEMENT

Take RCA’s Communications Career
Program — or enter with advanced
standing and prepare immediately for
your 1st, 2nd, or 3rd class FCC Radio
Telephane License examinations. RCA
Institutes money-back agreement as-
sures you of your money back if you
take, and faii to pass, the FCC exami-
nation taken within 6 months after
completing the course.

8 CONVENIENT PAYMENT PLANS

You get a selection of tuition plans.
And, we are an eligible institution
under the Federally Insured Student
Loan Program.

RCA INSTITUTES IS FULLY
ACCREDITED

RCA institutes is licensed by N.Y,
State and is accredited by the Accred-
iting Commission of the WNational
Home Study Council. Its courses of
study, faculiy and instructional facili-

ties are approved by the State Educa-
tion Department. In addition, all RCA
Institutes courses and programs re-
quire the approval of the RCA Insti-
tutes Board of Technical Advisers who
represent various technical, research
and educational activities of RCA Cor-
poration,

Approved by N.Y. State Education
Dept. for the training of veterans.

SEND ATTACHED POSTAGE PAID CARD
TODAY! FREE DESCRIPTIVE BOOK
YOURS WITHOUT OBLIGATION!

If reply card is detached, send this coupon

ERCA INSTITUTES, INC.
¥ DEPT. 758-304-0
8320 W, 318T.

SNEW YORK, N.Y. 10001

=Please send me FREE illustrated career
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In the Master TV%/Radio Servicing Pro-
gram, you build and keep the all solid-
state black and white TV set, the color
TV set, the oscil oscope and the multi-
meter shown above.
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2 NA SERIES

. N EVERY GROUP OF TECHNICIANS, THERES A
"WHO ALWAYS SEEMS T0 EARN A LITTLE
RE [HAN THE REST OF US--SOMETIMES EVEN
WITH SHORTER HOURS, T HELP EVERY TECHNICIAN

AFTER TWO DAYS AND

NIGHTS OF COORRELIND | MAKE THE MOST OF HiS TIME, HERES" HOW
FINDTHIS DARK GEORGE DOE 172
INTERMITTENT. GUESS =
{;L %‘3’\5&9“@'— THIS CAN g%;gﬂ?
- " 4 IKNOW ITS THE OROSTooE USE THE
N KINE BIAS, BUT | EXTENDER TUBE
<) JusT CANT AND SPRAY COMVONENTS
LOCATE THET BN ONE-®Y-ONE UNTAL THE
C&Mrmggér , SETS BACK TD NOKMAL.
ONTHE X8 TherooE REIstoR'S
%%A&Eg% POUBLED IN VALUE
BEST CUSTOMER.

78

SURE, CARRY IT
WITHMEAS AN
) EMERGENCY FIRE
EXTINGUISHER.
DSE IT FOR LOCATING
PC-BOARP CRACKS,

AS A HEAT-SINK AND
LOTS OF OTHER wavs
GOT THE IDEA FROM

A FREE B(D&
CHEMTRONICS WILL
SEND YOU... BUT

RIGHT Now, LETS
GET THAT STEAK!

WHY LET GEORGE DO IT'?
DO IT YOURSELE WITH
SUPER FROST AID.ONE OF
CHEMTRONICS' MANY
WORK:SAVING, SOLUTIONS
FOR TECHNICIANS
PROBLEMS.

' FOR YOUR FREE PROBLEM-SOLVING

glpm gR%CHURE ANO CATALOG, WRITE TO;

oSl & CHEMTRONICS
INCORPORATED

1260 RALPH AYE, BROOKLYN N.Y,11236.0UR BUSINESS 15 IMPROVING YOURS
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READER QUESTIONS
(continued from page 72)

when the head is in Ch. 4 position.
The very small wires to the head may
be rubbing on a sharp edge, or some-
thing,

Get a big magnifying glass and a
strong light, and see if you can tell
where this is taking place. You might
try putting bits of plastic tape across
any sharp metal edges near the wiring
to the heads. Might even be able to
verify this crystal-ball diagnosis with
an ohmmeter on the head, moving it
into Ch. 4 position manually.

HORIZONTAL JITTER
ZENITH 25MC36

I have an odd problem in a Zenith
25MC36. It has a distinct horizontal jit-
ter; picture good, horizontal sync good,
color fine, and everything else, but it jit-
ters. By accident, I discovered that if
the sound was turned off, the jitter dis-
appeared.—P.G., Mobile, Ala.

Most likely cause, a loose core in
the horizontal hold coil. I ran into one
just like it quite a while ago. You can
replace the coil, but you may be able
to fix it by running the core all the
way out, cutting a thin rubber band in
two, and slipping it through the coil
Now, run the core back in, and the
rubber-band will hold it tightly.

There is no electrical connection
with the sound circuits. The actual
sound (air movement) is making the
coil vibrate, changing the horizontal
frequency very slightly when the core
moves.

REPLACEMENT TRANSISTORS

I need a set of output transistors,
and a driver, for a Wards GHJ-949B
stereo. The outputs are marked “SPS-
0122” and “SPS-0121". The driver is
“036-09800". There'’s some confusion in
the parts list. The outputs are the flat-
pack Case 152 types, but the replace-
ments listed are TO-5. Do you have any
data on these?—K.J., St. Paul, Minn.

RCA SK-3083 and SK-3054
would work for the output pair, and
an SK-3025 would probably make a
good driver. Cases match the originals.
When you put in the new outputs, be
sure to check the emitter resistors, bias
diodes, and anything else that could
have been damaged when the origi-
nals went out.

WEAK SYNC

I've got a sync problem in a Mo-
torola TS-934A. Both vertical and hori-
zontal sync are poor, and I don’t have a
heck of a lot of color sync, either.
Waveforms around the sync-separator
don’t look too bad, but the collector
voltage on the sync-separator transistor
(continued on page 80)
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GREATEST TV Schematic Bargain EVER Offered

NOW-Complete TV Schematics for less than 5¢ each

COLOR TV BLACK & WHITE
Covers ALL Coverage for
Color Sets 23 U.S. Brands
1960 - 1968 1965 - 1968

TV TECH / MATICS -

8 Giant Volumes
Cover 99% of Color TV-4 Years B&W!
Here are FABULOUS savings on
nationally-known TV schematic and
service data. Here is everything
you need to fill your vital service
data needs for TV model years 1965
through 1968 . . . plus COLOR TV
coverage from 1960 through 1968!
What it amounts to is a low, low
cost of less than $9.00 per year for
your TV service data . . . with an
extra 5 years of Color TV coverage
thrown in for good measure!

SERVICE DATA FOR MORE
THAN 20 BRANDS

TV TECH/MATICS is the ideal Ser-
vice Data package for today's mod-
ern technician. 1t includes com-
plete schematic diagrams and vital
servicing data for every TV receiv-
er produced by more than 20 lead-
ing American Manufacturers for
1965, 1966, 1967, and 1968. All dia-
grams and servicing details are
completely authentic, based on in-
formation provided by the original
equipment manufacturers. Each
year's coverage is permanently
bound into two convenient-to-use
volumes which open flat to 117 x
29Y4”, ready to provide you with in-
stant service data at your work-
bench. Some of the diagrams are
as large as 58" x 22”.

EASY TO USE

TV TECH/MATICS is easy to use.
Brand names are arranged alpha-
betically by model year. No more
hunting through several file draw-
ers to find the schematic you need!
And at the special low price, think
of the savings you will enjoy on
your schematic needs . . . think of
the time you'll save by having the
schematics you need right at your
fingertips in handy, permanently-
bound form!

TV TECH/MATICS is the ideal way
to cut down your schematic expen-
ses, and to enjoy the convenience
of having all your data needs right
at your fingertips.

HERE'S WHAT YOU GET

You receive 8 BIG volumes in all,
two for each vyear from 1965

8 BIG Volumes
Regular Price $79.60

...NOW YOURS
for only $34.95

through 1968. Included is a clearly
detailed and annotated TV sche-
matic diagram for each specific
model. You aiso get complete re-
placement parts lists, alignment in-
structions, tube and component lo-
cation diagrams, plus key wave-
forms and voltage readings . .. all
the information you need to service
over 90% of the TV receivers you’!
encounter!

Compare that with the over $100 a
year you may now be paying for
comparable information.

STREAMLINED AND CONVENIENT

All the information for a given mod-
el is contained on two facing
sheets. The special bound-leaf for-
mat allows pages to lie flat when
open. Each volume is organized al-
phabetically by manufacturer, then
numerically by model number. In
addition, a handy Chassis/Mode!
Finder is bound into each volume.
Regular list price for each year's
coverage — 2 BIG volumes — is
$19.90. All 8 volumes normally sell
for $79.60. Your price is ONLY
$34.95 . .. a savings of nearly $45.00!

m i
P B

N

MONEY-BACK GUARANTEE

You MUST be satisfied that TV
TECH/MATICS is the greatest har-
gain in TV Schematics ever offered.
Order at our risk for FREE 10-day
examination. Prove to yourself they
are worth many times the price.
You can return them in 10 days for
full refund or cancellation of in-
voice. No need to send money. But,
the supply is limited, so fill-in and
mail the NO-RISK coupon today to
obtain these time-saving, money-
making manuals.

-CONTENTS-

CONTENTS 1965 MODELS
Covers all 1965 models for: Admiral, Airline,
Andrea, Coronado, Curtis Mathes, Dumont, Elec-
trohome, Emerson, Firestone, General Electric,
Magnavox, Motorola, Muntz, Olympic, Packard-
Bell, Philco, RCA Victor, Sears-Silvertone,

Setchell-Carlson, Sylvania, Truetone, Westing:
house, ang Zenith . . . plus all color sets 1960-
1965, at no extra cost!

PUBLISHER'S LIST PRICE $19.90

CONTENTS 1966 MODELS
Covers all 1966 color and B & W models of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard-Bell, Phil-
co, RCA Victor. Sears-Silvertone, Setchel-Carl-
son, Sonora Sylvania, Truetone, Westinghouse,

and Zen
PUBLISHER S LIST PRICE $19.90

CONTENTS 1967 MODELS
Covers all 1967 color and B & W modeis of: Ad-
miral, Airline, Andrea, Coronado, Curtis Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox, Motorola, Olympic, Packard-Bell,
Philco-Ford, RCA V|ctor Sears-Silvertone, Setch-
eli-Carlson, Truetone, Westmghouse and Zenith.
PUBLISHER'S LIST PRICE $19.90

CONTENTS 1968 MDDELS
Covers all 1968 color and B & W models for: Ad-
miral, Airline, Andrea, Coronado, Curtis-Mathes,
Dumont, Emerson, General Electric, Hoffman,
Magnavox. Motorola, Olympic, Packard-Bell, Phil-
co-Ford, RCA Victor, Sears-Silvertone, Setchell-

Carlson Sonora Sylvania, Truetone, Westing-
house, 'and Zen
PUBLISHER'S LIST PRICE $19.90

$3.95

BONUS OFFER
Send remittance with
prder and we'll add §

' R different SINGLPAK
B poetT . I Marnwpals (79¢ list each)!
I-- ) . These ar reprints
- ‘ L. T .. ol mfr's. TV data..
g0 ] am - vours at no exira
' ’ ]f? s charge
— i

LARGE PAGES contain complete circuit schematics, replacement parts lists, alignment
instructions, critical part locations, important waveforms and voltage readings.

NO RISK COUPON—MAIL TODAY

TAB BOOKS. Blue Ridge Summit, Pa. 17214

O 1 enclose $34.95 for which please send me your complete 8-Volume Tech/Matics
Schematic Offer postage prepaid...plus my 5 FREE SINGLPAK Manvuals.

O Please invoice me for $34.95 plus postage. Same return privileges.

Name Phone
Company
Address
City State Zip
! (Paid orders shipped prepaid. Pa. resident add 6% Sales Tax. Outside USA 10% extra.) RE-43
Circle 18 on reader service card
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READER QUESTIONS
(continued from page 78)

is only about half of what it should be.
Agc action is funny, too.—J.S., Tyrone,
N.Mex.

You may have “double trouble”
here. First, check out that sync-sepa-
rator stage. The collector voltage on
this transistor is developed uacross the
emitter resistor of the horizontal sync
pulse shaper transistor. So, if this volt-
age is low, the sync-separator isn’t
drawing normal current. This could
mean incorrect bias or a leaky transis-
tor.

No. 2: note that you have a ser of
symptoms which could point to some
trouble in the video signal; i.e, poor
sync, poor color sync, poor agc. Since
all of these stages rely on getting the
correct video signal, as well as their dc
voltages, this could be a “common
cause”.

Check the peak-to-peak ampli-
tude of the video signals on each of
these stages. Then, if it isn’t high
enough. follow it back to the takeoff
point. This is the collector of the
chroma sync amplifier stage on the SA
panel. If your picture is OK, the video
stages themselves should be OK; then,
there’s only one stage between this

mainly by

DEGREE

studying at home.

Grantham School of Engineering specializes
in teaching electronics and supporting
subjects, mainly by corespondence. The
School is authorized under the laws of
the State of California to grant aca-
demicdegrees, and is approved under
the G.1. Bill.

The A.S.E.T. Degreeis offered in
four “correspondence semesters”
plus a one-week residential semi-
nar. Then, the B.S.E.E. Degree

is obtainable through further
residential training in engineer-
ing subjects and transfer credits
inthe humanities. For complete
information, write for our free
BULLETIN A-73.

GRANTHAM

School of Engineering

1505 N. Western Avenue
Hollywood, CA 90027

Circle 19 on reader service card
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and the sync-agc circuitry on the FA
panel. (Check the No. 9 pin on the
SA panel, and the interconnecting wir-
ing to pin 6 of the FA panel, t00.)

GARBLED RECORDING, PLAY OK

This Craig 2108 recorder will play
pre-recorded tapes very well. On record,
it garbles so badly that you can't use it.
It won’t erase, either. What could cause
this?—J.B., Taylorville, 1lI.

In this machine, they use dc bias
for the erase head. The switch for this
also grounds the emitter of the record-
bias oscillator. Since the playback
head is also used for recording, it
would seem that this is OK: also the
amplifier.

Check that part of the PLAY-
RECORD switch. You can tell whether

PART OF
PLAY-RECORD
SWITCH, IN
RECORD POSITION

HEAD -
BIAS OSC
TRANSFORMER

I,

30Q

ERASE
HEAD

1802

-9.0v

it is working properly or not by read-
ing the dc voltage on the bias-os-
cillator transistor emitter (see dia-
gram). This should go down to -0.6
volt in RECORD if the switch is work-
ing properly. Check for bent contacts,
etc or broken lugs or wires.

VIDEO DETECTOR BLOWS
I'm having trouble holding video
detector diodes in a Motorola 551. They
blow out about once a month. We've
checked the if transformer, and the
whole circuit, and can't find any leakage
which could cause this.—E.C., Milton,
W.Va
We went around once before with
this problem, in a certain model of an
old set. The answer in that case was
the same as this; use a detector diode
with a higher reverse voltage rating
We replaced the tiny glass diodes with
a good old IN34 or IN70, which have
{continued on page 84)
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There's Only One Thing That's Cheap
About These Stereo Hi-Fi Systems...
THE RADIO SHACK PRICE!

When shopping for low-cost hi-fi you've got to make every dollar count. Otherwise you
might find yourself with a diluted “system” that just doesn’t measure up to genuine
hi-fi standards. The value-priced systems shown here, based on our own Realistic
“SA” and “TM” series amplifiers and tuners, are Radio Shack’s insurance against “non-hi-fi”
components whose only resemblance to the real thing is their shape. Hear what we
mean at your nearby Radio Shack — 1600 stores in all 50 states!

R b7 04 VD BTATE T KQEALISILL WYERE AN

N hd ooy

RealisticSA-175C Amplifier
Mini-sized but big on perfor
mance. Magnetic or ceramuc
phono input. tape inputs and
outputs, ITL/OTL sohd-state
“even power” circuit, phone
jack. 24 watts, =1 dB, walnut
case. Only 14 x 10 x 7
64.50

Realistic TM-175B AM/FM
Tuner. You'll love 1t alongside
the SA-175C. Effortless vernier
tuning. B-microvolt sensitivity
really pulls ‘em in. Tuning
meter for FM and AM Ex-
cellent 25 dB separation
Stereo indicator light. Same
size. case. as SA-175C
69.95

Complete FM/AM/Phono 24-Watt
Stereo System. SA-175C and TM
1758 at lefi, plus parr of MC-500
two-way speaker systems and LAB
1 2A changer with magnetic cartridge.

Savings of $19.45! 224.95

saswoe s BYATE

w

o &

—pa AL I Y

1w SOUD S

Realistic SA-100C Amplifier
Sohd-
state FET design for extremely
clean sound. Rated 10 watts
Has ceramic phono and tuner
inputs; wide-range tone, volume
and balance controls; phone jack
Stylish walnut-grain wood case

3995

Realistic TM-100 AM/FM Tuner
Perfect stereo mate for
SA-100 amplitier. Has stereo

indicator light, Ime-cord FM  ¢omplete FM/AM/Phono 10-Watt

antenna, termunals for external Stereo System. Features SA-100C
FM antenna. 25 dB separation and TM-100 at left

for exciting stereo. Five-micro-
volt sensititity. Same case as

Value sensation of 73!

9 x 6% x 37

SA- 100C

our

plus pair of
Solo-4 reflex-type booksheif speakers
and “"Modulaire” changer System

44 .95 savings of $9 90/ 144.95

FREE ‘73 CATALOG! AT YOUR

NEARBY STORE OR SEND IN TH!S COUPON

Apt. #

-
163

Circle 20 on reader service card
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and ALLIED RADIO STORES
B A TANDY CORPORATION COMPANY

P. 0. Box 1052, Fort Worth, Texas 76107

|

180 pages! Stereo Hi-Fr, B, Ham, Kirs, Radios, More! : ad Io ’ haek
I
|
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Replacement Parts?
You can guess, hope, hunt...

Some folks paw through a mountain of catalogs
hunting for the right replacement parts.

Photofact users find what they need, quickly
and without frustration, or resorting to trial and
error.

Photofact provides detailed circuit informa-
tion on virtually every model of color and b&w
TV, AM and FM radios, stereos and record
changers. Plus similar service data on auto
radios and tape players, CB radios and tape
recorders.

Photofact also lists all parts and
replacements by name, number and
manufacturer, with standard notation
schematics that save loads of time and
guesswork in servicing the sets.

Here’s howthe complete Photofact
Servicing System works for you:

1. You can purchase Photofact sets from your
Sams distributor from day to day, as you need
them.

2. You can have service data on current sets
readily at hand by joining Photofact-of-the-Month
Club. You'll receive six new Photofact sets every
month with detailed, accurate information on at
least 50 of the newest TV'’s, radios, stereos,
record changers, etc.
It's only $13.50 a month. It saves you $54 a
year over individually purchased Photofact sets.
It also brings you . ..
Advance schematics and preliminary data
on servicing latest equipment
File folder for each Photofact set
Coupons good for permanent Photofact
metal file cabinets
Monthly bulletin.

82 RADIO-ELECTRONICS & APRIL 1973

www americanradiohistorv com


www.americanradiohistory.com

or use the quick, accurate
Sams Photofact System.

3. At any time you can buy Photofact sets to fill-in
or expand your servicing library, under four dif-
ferent time payment plans without carrying

charge. ..
Easy Buy Plan
No. Photofact Down .
sets Payment | Balance
Pian A 60 $ 133
B "_— Payable
Plan B 180 - i f?_ without
Plan C 300 745 carrying
- L charge
Plan D 500 1,275

www americanradiohistorv com

4. If your Sams distributor is temporarily out of
stock of certain Photofact sets (1-500) that you
need right now he will provide you with BLUE
STREAK ORDER FORMS. For $3.75 each includ-
ing delivery, Sams will rush your Photofact to you
via Special Handling Parce! Post.

5. You can get additional help from your Sams
distributor’'s Counter Facts® microfiche file. Re-
placement parts released after Photofact sets are
issued are listed in this file which also provides
prices and catalog pages from various manufac-
turers.

Use the coupon betow to improve your
service and your profit picture.

Q HOWARD W. SAMS & CO., INC.
[}

Please send me

] Photofact Annuai Index

' Photofact Coverage Chart and Easy Buy Contract
[ Phototact-of-the-Month information and Contract
[ Name of Phototact distributor in my area

4300 West 62nd Street, Indianapolis, Indiana 46268

Comp_a;;/ namns My Sams distributor is:

Your name ~ |Name T

Address Address -
City State Zip | City State Zip

Circle 21 on reader service card
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READER QUESTIONS
(continued from page 80)

a prV rating of 60 volts or more.
These held up.

I have run into the same problem
in some sets made for different com-
panies by Sharp. Same cure. In these,
the diode is in the last i.f. transformer
can; a tight fit, but possible.

REALLY HIGH VOLTAGES

I've got an odd problem with a Ze-
nith 23XC36. Boost-boost rectifier was
burned out, and the 6HS5 tube dead.
Replaced these, and got a picture. No

color, but good picture. Now, when I
checked voltages, 1 found that I was
reading 2200-2400 volts on the 1200 volt
B+ + line, and 1200-1300 volts on the
raw boost terminal. Everything I’ve
checked so far in this area is good. What
causes this?—J.S., Alhambra, Calif.

I know what I'd check first; my
voltmeter. (That’s not intended to be
insulting; I’ve had the same thing
happen to me.) Seriously speaking, if
you really had voltages this high on
the boost and boost-boost, your pic-
ture would not be good. It would
probably be flaring so brightly that
you couldn’t even turn the brightness
down enough. You’d have 2400 volts

m\

AUDIO TEST INSTRUMENTS
Now You Can Say
Service... and Smile!

LvV—-77

face panel.

LSW—250

LMV —89

2 CHAN. AC

MILLIVOLT METER

Test stereo circuitry and 4-channel
too—especially where differences
exist in voltage at two separate
points. +3% full scale accuracy
(1KHz); dB scale readings at
0dB=0.775V and 1V each. 2 chans,
100MV to 300V range in 12 steps.
With separate pointers, individual
switches, and amplifier systems.
Both channels operate

separately or together.

29.95

write for details. See your distributor.

FET MULTIMETER
Solid state dependability
and stability plus high im-
pedance — make this a fine
general purpose meter. Has
dual power supply — bat-
teries and AC line. It's

truly portable! +3% full
scale accuracy with easy to
read, clearly marked
$109.95

FM-TV SWEEP/MARKER
GENERATOR

Use with any scope to test and
service FM, TV and more. Has
2-260MHz freq. range, cont, ad-
justable, with calibrated markings
for most often used bands. Mark-
ing method is post injection with
external signal input provision.
Highly stable and accurate.

With accessories.

LFM —30

TAPE SPEED/CHECKER
Checks any tape recorder
for speed and drift accura-
cy at 3KHz as well as 1, 2, 4.
5 6.7, 8 & 9KHz frequencies.
100MV to 10Vrms input
level. +5% end scale ac-
curacy with -3% to +3% test
range. Complete with
carrying case.

$129.95

$309.95

The more you see... the more you believe... the more you save

Leader Instruments Corp.  37-27 Twenty-Seventh St L.L.C..N.Y. 11101 (212) 729-7410
Circle 22 on reader service card
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on the screens, for example.

It is quite possible to get readings
like this in certain cases. If you are
using a very sensitive FETVM, or
even vtvm, with an wunshielded “hot
lead”, these instruments can pick up
pulses, rectify them, and then add this
to the actual dc voltage on the test
point. There is a very high-intensity
field all around the area where you
were taking the readings. this is nor-
mal, around the base of the damper
tube, yoke leads, and so on. I checked
out a similar meter not too long ago.
and got the same thing. By using a
shielded lead to the hot probe, the
problem was cleared up.

Try reading these voltages with a
different voltmeter. I think things will
look better.

NO BOOSTED BOOST

The boosted boost is very low on
this Heath GR-295 color TV. I'm only
reading about + 700 volts instead of
+ 1,000 volts. I've tried new rectifiers
and the capacitors. R718 burned out; I
replaced it and the new one gets hot and
drops in value. I think this might be
something in the flyback.—F.B., Le-
moore, Calif.

Nope. Look at your major symp-
toms. You do have normal input to
this circuit: the boost (with pulse). If

FLYBACK
V. TRANS

BOOST
PULSE

T
FEED e

FOCUS

1000\
B4+
001 10F 3
10 $ SCREEN
CRT 3 CONTROLS
SCREEN Y 15MEG
+ 390V

you did not, you wouldn’t have
enough power to burn up that resistor.
So, from the symptoms, and the fact
that the rectifiers and capacitors have
been (rightly) replaced (see diagram),
youw've got an overload on the 1,000
volt line. This is burning up the 470-
ohm resistor! Normally, there is very
little current-flow in this circuit.

Check the bypass capacitors on
the screen controls, and all wiring on
the 1,000-V. line. These are the only
load on it. R-E
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appliance clinic

CLEAN UP THE CLEANER

by JACK DARR
SERVICE EDITOR

THE HOME VACUUM CLEANER IS A SIM-
ple thing. Let it get out of order,
though, and you've got troubles. So,
let’s see how to check one for proper
operation.

All vacuum cleaners are alike.
They have a fan, an electric motor to
turn it, and a system of hose, ducts, a
dust-bag, and a case to hold the thing
together. That’s all. To work as they
should, they must have a free flow of
air through all of these parts. Let it
clog up, and you lose suction.

For a quick-check, turn it on and
put the palm of your hand over the
end of the hose. It should pull your
hand against the hose with a solid
“Thunk™ The motor will normally
slow down just a little. The sound of
the motor is a dandy clue; it should
have a healthy howl. If it grunts and
groans, and sounds as if it were pull-
ing a heavy load, look out. Something
is at least partially blocking one of the
air-passages.

You've got several possibilities;
the hose and staff (the long metal
tube), the bag, and the housing itself.
Eliminate the hose first; with the mo-
tor running, pull it out of the housing.
If the motor suddenly speeds up and
sounds free, the hose is clogged. You
can plug it into the BLOW outlet on
the other side of the housing. Don’t do
this in the house! If the dirt comes
loose, you’ll blow it all over the place
and your name will literally be
“Mud.” Do it outside or in the garage.

If the hose is OK, check the bag.
These are cloth or paper, but they
must be porous so that the air can get
out, while trapping the dust. If they
have been used too long, the tiny
pores may be stopped up. Try a new
bag. If it’s a cloth bag, turn it inside
out, dump the dust, and then beat it
as clean as possible.

If this doesn’t get it, open the
cleaner housing and check the filters,
there will be at least one. These are
small porous “discs” made of paper,
cloth, or fine wire mesh, that are
placed over the motor to stop fine
dust that may get through the bag. If
they’re loaded with dust, either clean
them or put in a new one. You may

find another one, at the outlet opening
of the housing. Same here; be sure
that air can get through it.

In practically all modern cleaners,
the air-flow goes through the motor it-
self. This is done to help cool it. The
incoming air goes through the bag and
the filter first, of course. In time,
enough fine dust can get through and
stick to the motor, to partially clog the
air flow.

This can get worse, of course. In
the “inside-bag” or tank cleaners, if
the bag comes off the mounting
clamp, all of the dirt will promptly go
to the motor. This makes quite a
mess, and stops the flow of air almost
completely.

The cure is a thorough cleanup.
The easiest way is to take the thing to
the nearest filling-station and blow the
dirt out with their high-pressure air-
hose. Of course, if you have another
cleaner, or a Shop-Vac, you can use it
to clean this one up. A dry paint-
brush is a good tool to get the dust
out. If some of it has solidified, it can
be very carefully dug out with a stick
or small screwdriver. Be very careful
not to gouge the motor windings,
leads, etc. since these are exposed.

Most of the tank or canister-type
cleaners have the motor mounted on a
sheet-metal plate in the housing. If the
motor isn’t accessible when you open
the case to change bags, you can get it
out by taking out three or four small
screws around the edge of the mount-
ing plate. These are usually visible. If
they’re not, and the cleaner has a
thick soft rubber gasket around the
lip, lift the edge of this gasket and
look under it; the mounting screws
may be hidden under there.

‘The older models needed oiling
at infrequent intervals. Most of the
newer ones have permanently-sealed
bearings. Check the instruction book
to make sure. Of course, if you can
see a tiny hole in each end-bell of the
motor, marked “Oil,” that should tell
you! About two drops of oil every six
months is plenty. Don’t over-oil; ex-
cess oil around the motor and fan will
pick up dust and cake it everywhere.

fturn page)

Have power —
will travel

If you're working on mobile equipment for
roadway, seaway or skyway, Triad has the
right transistor power supply transformer for
you.

For example, if you're after high power,
you'll want to take a hard look at Triad's
TY-85. This sturdy, epoxy-molded toroidal
unit works from a 12-volt source and puts out
350 DC milliamps at 600 DC volts from a
full-wave bridge rectifier. Peripheral termi-
nals and single mounting hole simplify
installation, facilitate stacking.

The TY-85 is only one of a complete line
of epoxy-mrolded toroidal transformers for
use with 6, 12 and 28-volt battery-driven
transistor inverters. The feedback winding
is split on most of these units, allowing
operation in either common emitter or
grounded collector circuits.

Triad also makes and stocks DC to AC
and DC to AC open style, ferrite core trans-
formers, and DC to AC vertical-shielded
types. Write for information: Triad-Utrad
Distributor Division, 305 N. Briant St.,
Huntington, Ind. 46750.

TRIAD-UTRAD DISTRIBUTOR

305 North Briant Street, Huntington. Indiana 46750

Litton

APRIL 1973 ® RADIO-ELECTRONICS 85

www.americanradiohistorv.com



www.americanradiohistory.com

Many units have enclosed fans;
the air will come through the motor,
then into the center of the impeller-
type fan. and out of a duct on the
rim. If you hear a clattering noise as
the motor runs, take the cover off the
fan. and see if the impeller is hitting
the case, or what else may be wrong
Once in a while, dust will cake on the
blades. and some of it may be thrown
off, hitting the cover. If there is any
accumulation on the blades. scrape it
off. The dirt throws the fan off-bal
ance.

As with everything else. | have a
favorite prop story about vacuum
cleaners. In the early "20%s. 1 worked

in St. Louis for an appliance dealer. 1
got a call o go see a little old Ger-
man lady. When 1 got there. | found
that she spoke practically no English.
However, like all of us there at that
time. I had a smattering of
PlauDeutsch so we got along.

“Was st los, Fran Schmiu?" |
asked (1). “Meine Staubsanger is aus-
geschpielten!™ she said. (2) “Das is
alles recht™ 1 said. “lch willst be-
gebenst es.” (3) She went to the closet
and wheeled out a “stick™ type vac-
uum cleaner. a Hoover. 1 think. One
of the kind with a handle. and a large
cloth bag. The bag looked suspiciouslv
fat. T felt it—just like a sandbag!

((P))...PACE ECONOMY BUSINESS RADIO

Guaranteed Performance... i)

Guaranteed Rellablllty...@

For Short Range
Model BI 2000-35 $139. 95

Increases range 3 to 4 times
Model PX -100 $129. 95

INSTALL THE
ADD

A FIRST IN TWO WAY RADIO ECONOMY

BI 2000-35 FOR SHORT RANGE RADIO REQUIREMENTS NOW
THE PX-100 AMPLIFIER LATER AS REQUIREMENTS GROW

PLUS EXPANDABILITY

THAT CAN BE TAILORED TO SPECIFIC NEEDS.

AM Two-Way designed for 25-36 MHz,

1 or 6 channel option.

Type Accepted For All Radio Services.

This NEW PACE concept gives guaranteed performance and reliability with an

economical two-way system that can grow without fear of ohsolescence.

the radio application PACE has the best.

Whatever

Write for complete catalog or system proposal.

OTHER BUSINESS RADIO TEST METERS NOW

il _f
500 Watt
Transmit Test Meter
with TVI filter

P5407 - $69. 95

AC Supply for

Top Performance of
2000-35 Base Operation
PS804A - $34.95

Dealer Note:

AVAILABLE

l Watt

Multiple Test Meter
transceivers & crystals
P5425 — $59.9¢

VSWR Tester
PS403A — $19.95

Call for immediate local Warehouse delivery.

( (p) ) PACE COMMUNICATIONS

Division of PATHCOM INC., 24049 S. Frampton Ave., Harbor City, Calif. 90710 = (213) 325-1290
Export: 2200 Shames Drive, Westbury, New York 11590
Circle 23 on reader service curd
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Transmit & Test Meter

With some difficulty. [ lugged it
out into the back yard. and got it off.
There must have been 40 pounds of
dust in it! [ emptied it into the ashpit
and went back. T hooked it up. and it
howled happily. I cleaned up the dirt
I'd spilled on the floor. and she
beamed at me. “Ach. das is wunder-
bar!™ (4)

I showed her how to take the bag
off and empty it. She looked puzzled.
I said “Was ist? Die verkaufer sollte
gezeigt du™ (5) “Nein, nein! Er zah-
lenst mir nichts!™ (6) At any rate. now
she was happy. and so was 1. | went
off happily munching on a big hand-
ful of Springerle. (It was near Christ-
mas).

The moral of this. of course. is
“read the instruction book™, if the
salesman doesn’t show you how to run
things. That's about all there is to it

Just make sure that the air going
through it is truly free as the air. and
you've got it made. R-E
Glossary:

I. What's the matter. Mrs. Smith?

2. My Vacuum cleaner is plaved out!
3. That's all right. I'll fix it

4. Oh. that’s wonderful!

5. What is this? Didn’t the salesman

show vou how to do this?
No. no. He showed me nothing!

>

Meadowlark Lemon,
speaking for all the
Harlem Globetrotters:

Give to Easter Seals
March 1 — April 22
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EQUIPMENT REPORT
(continued from page 32)

120 mV got us up to 42 MHz reliably.

Above 40 MHz sensitivity drops
rapidly and that frequency represents
the end of the usable range. We made
our measurements driving the counter
from a 50-ohm generator. If the
counter is driven from higher imped-
ances there will be an apparent de-
crease in sensitivity due to loading.
The 1 megohm shunted by 20 pF in-
put impedance along with the input
cable capacitance becomes significant
at the higher frequencies as the ca-
pacitive impedance gets lower.

The stark simplicity of the front
panel containing only an input con-
nector, the on-off switch and the fre-
quency range switch disguises the true
power of the instrument. When
switched to the kHz range a neon
over-range indicator tells you the mea-
sured frequency is too high nudging
you to switch to the higher scale. It
does not mean that the readings are
meaningless though since up to ten
digit resolution is possible using only
the five readout tubes when the fre-
quency is above 100 kHz. The right-
most five significant digits can be read
in the kHz position when the over-
range lamp is lit.

Twenty-seven integrated circuits
and 13 transistors are used to divide
down from the 1-MHz temperature
compensated crystal to generated the
needed gate waveforms. Popular 7400
TTL series devices are used giving the
builder assurance that inexpensive re-
placements are available. The transis-
tors are used in the input shaping and
amplifier circuitry, in the regulated
power supply and for some of the gat-
ing functions. Two back-to-back
diodes protect the input FET from
large input swings with the maximum
input limited to 150 volts rms below
100 kHz. Above 100 kHz derating of
48 volts per decade is specified. Three
supply voltages of 5, 155 and 100
volts are used. 5 volts is used to power
all of the IC logic and some of the
transistors with the 15.5 volts reserved
for the remaining transistors with the
exception of the over-range lamp
driver. This transistor is powered from
the 100-volt supply through the in-
dicator. Jumpers on the power trans-
former primary taps can be changed
to allow a choice of 120 or 240 volts
ac operation. Wire bail foldable legs
are mounted on the case so the front
can be tilted up for bench use.

The counter was a real conve-
nience replacing make-do techniques
previously used. The IB-1100 was put
right to work to set the 32,768-Hz
crystal oscillator frequency of the lig-
uid-crystal digital clock that appears
on page 38 in this issue. R-E

For
faster
service

USE
LIP
CODE

all

Kieps 40 E

Kleps 30 Kieps 1

Kleps 10

\
NS

Kleps 20 3,

Clever Kleps

Test probes designed by your needs — Fush to seize, push
to release (all Kleps spring loaded).

Kelps 10. Boathook clamp grips wires lugs, terminals.
Accepts banana plug or bare wire lead. 434" long. $1.19
Kieps 20. Same, but 7” long. $1.39
Kleps 30. Completely flexibie. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.47
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or ptain wire. 6%4"” Iong $2.39
Kleps 1. Economy Kleps for light line work (not lab quahty)
Meshing claws. 412" long.

Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. ‘“‘Bunch” pin fits banana
jack. Phone tip. 5%2” long. $ .79
All in red or biack - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test protes, plugs, sockets,

Pruf 10

i
ke

# g

Leps 10-~2)

Kleps 30
E

_ Kleps 40

mail

e

INDUBTRIES

connectors earphones, headsets, miniature components.
Available through your local
distributor, or write to:
RYE KINDUSTRIES
129 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.

1IN

Circle 24 on reader service card

cl

(Now...the most
enjoyable
do-it-yourself
project

of your life-

A Schober
Electronic Organ!

You'll never reap greater reward, more
fun and proud accomplishment, more
benefit for the whole family, than by
assembling your own Schober Electronic
Organ.

You need no knowledge of electronics,
woodwork or music. Schober’'s com-
plete kits and crystal-clear instructions
show you — whoever you are, whatever
your skill (or lack of it) — how to turn
the hundreds of quality parts into one
of the world's most beautiful, most musi-
cal organs, worth up to twice the cost
of the kit.

Five superb models with kit prices
from $500 to around $2,000, each an
authentic musical Instrument actually
superior to most you see In stores, easy
for any musically minded adult to learn
to play, yet completely satisfying for the
accomplished professional. And there
are accessories you can add any time
after your organ is finished—lifelike big

auditorium reverberation, automatic
rhythm, presets, chimes, and more.

www americanradiohistorv com

APRIL 1973 @ RADIO-ELECTRONICS

Join the thousands of Schober Organ
builder-owners who live in every state

of the Union. Often starting without
technical or music skills, they have the
time of their lives ~ first assembling,
then learning to play the modern King
of Instruments through our superlative
instructions ard playing courses.

Get the full story FREE by mailing tre
coupon TODAY for the big Schober color
catalog, with all the fascinating details!

O EE 2T N B G 0D
lThe .900/10402 Organ Corp., Dept. RE-113
l43 West 61st Street, New York, N. Y. 10023

[ Please send me Schober Organ Catalog

i[:I Enclosed please find $1.00 for 12-inch L.P
[} record of Schober Organ music.

ENAME
;ADDRESS_
lClTY

STATE. ZIP

]
]

O T 0N S 0 B B A O R EE oW 8N
Circle 25 on reader service card
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new products

82 CHANNEL TV OUTLET, T-77A & T-
77AB. A no-loss feed-thru connector is
attached to a telephone-type wall plate.
Input and output connections are 75
ohms. Packed one to a preprinted bag

with 24 in a carton, plaster straps in-
cluded; connectors and ferrules are not
included.—Winegard Company, 3000
Kirkwood Street, Burlington, lowa 52601.
Circle 31 on reader service card

TWO-WAY RADIO, model/ 2000-35 is a
type accepted 3-watt, 6-channel AM
transceiver covering 25 to 30 MHz and is
approved for both business and citizens
services.

As the operator's needs grow, he

can add on one of the building blocks
that consist of P5900 tone calling acces-
sory, PX100 transmitter amplifier and CB
9 monitor and P5804A power supply.—
Pathcom Inc., 24049 South Frampton
Avenue, Harbor City, Calif. 90710.

Circle 32 on reader service card

STEREOTAPE HOME CONVERTERS
Model 12R900 is designed specifically
for use with RCA's Q-8, 4-channel car
tape player and makes it possible to use
the unit in the home. The Model/ 12R800
features a quick release mounting
bracket as standard equipment. Mode/
12R1000 can accommodate all other
RCA car stereo players when they're
equipped with the optional quick-release
mounting bracket.

88 RADIO-ELECTRONICS @ APRIL 1973

There are optional matching speaker
sets, Model 12R410 that feature a distrib-
uted port-reflex design and are internally
damped. Two speaker sets are required

for the Q-8 12R800.—RCA Parts and Ac-
cessories, 2000 Ciements Bridge Road,
Depttord, N.J. 08096.

Circle 33 on reader service card

NOISE ELIMINATOR KIT helps eliminate
alternator whine and ignition noise from
car stereo tape players or FM radios. It
is also effective for eliminating noise on
CB radios, monitors and other auto radio
installations.

3ro.0% |69
- AN R

CAR STEREO
NOISE ELIMINATOR KIT

-4

No special tools are needed to in-
stall the kit, which consists of a choke
coil and capacitor. $1.69.—Radio Shack,
2617 West Seventh Street, Fort Worth,
Texas 76107.

Circle 34 on reader service card

MICROPHONES. Model 1656 cardioid
dynamic microphone is ideally suited for
live performances, broadcast and record-
ing as well as general public address us-
age. The unit has a frequency response
from 60 to 15,000 Hz. On-off switch is
built into the handle. Unit mounts on a
swivel stand adapter that is supplied.

Model 1656G cardioid dynamic mi-
crophone is designed for paging, cueing
or talkback from control stations. It has
a frequency response from 60 to 15,000
Hz and is internally threaded for mount-
ing on a flexible gooseneck stand.

wwWw americanradiohistorv com

Model 1655 is a professional dy-
namic microphone with amni-directional
pattern for outdoor applications. It has a

4%
,7

1485 1456 165¢G

frequency response from 50 to 15,000

Hz.—Altec Corporation, 1515 South Man-

chester Avenue, Anaheim, Calif. 92803.
Circle 35 on reader service card

ANTENNA HARDWARE includes masts,
chimney mounts, roof mounts, wall
mounts, stand-oft insulators, guy wires,
anchor hooks, eye bolts, turnbuckles,
lead-in clips lightning arrestors, ground
rods, ground wire and twinlead. Except

for masts, the line is mounted on peg-
board cards that provide complete instal-
lation instructions.—Jerrold Electronics
Corp., 401 Walnut Street. Philadelphia.

Pa. 19105.
Circle 36 on reader service card

ALPHA CYANCACRYLATE ADHESIVE,
Instant Weld, has a tensile strength up to,

5,000 Ibs/in? in each drop.

Four formulas are available. Red La-
beli—101 for use when bonding any com-
bination of plastic, rubber, ceramic or
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glass; sets in 10-20 seconds. Blue La-
bel—=102 for use when bonding same;
sets in 45-60 seconds. Yellow Label—747
for use when metal is one or both of the
bonded components such as metal to
plastic or metal to rubber, glass, etc.;
sets in 30-45 seconds. Green Label—240
holds porous and non-porous materials;
sets in 60-120 seconds. Kit—$7.95.—=
Oneida Electronics Mfg., Inc., 843 North
Cottage Street, Meadville, Pa. 16335.
Circle 37 on reader service card

PORTABLE COLOR TEST JIG KITS in-
cludes cabinet and necessary com-
ponents, but not picture tube. A patented
yoke adapter is available for use in ser-
vicing various makes.

With color picture tube added and
proper yoke adapter connected, each kit
may be used to check any U.S. televi-
sion set in the home. Enables rapid diag-
nosis of whether trouble is caused by
picture tube, convergence board or
chassis. It enables the technician to
show the customer when a new picture

The new kit line includes four 15”
models and one 19" model.—Pix-O-
Scope, Inc., 3311 Shelby Street, In-
dianapolis, Ind. 46227.

Circle 38 on reader service card

DIP IC TOOL DIP-SERT/16 facilitates
and speeds the manual insertion of 8- to

tube is needed. 16-pin dual in-line packages in sockets

and PC board mounting holes.

Unit is precision-molded of tough,
durable plastic, weighs less thar 1 oz. It
grasps the DIP leads firmly, compresses

them uniformly to align with socket or
PC board holes and provides firm, even
insertion pressure.

(continued on page 96)

New mini chro-bar

® Comes complete with RCA's exclusive
interchangeable plug-in power supply ey
modules for AC or Battery operation.

® Generates RCA patented gated rainbow
color-bars as well as dot, crosshatch,
and blank raster patterns.

® Uses Fiberglass reinforced printed-
circuit board.

® Fits in service caddies and is the light-
est weight, small size unit with 1C
circuitry on the market.

Get all the facts on the new WR-5088B

from your RCA Distributor. Or write

RCA Test Equipment Headquarters,

Harrison, N.J. 07029.
*Optional Distributg_r Resale Price

= eneazes e

E‘i"\% AC POWER SUPPLY
S’r:é‘" S MODULE
B ol : _

POWER SUPPL Y
FLUG

!
) l_?, ﬂ . ) HATTEAY MODULE
T L
oy

Circle 61 on reader service card

INIt CHRO-BAR GENERATOR

generator
at a mini price... $5.*

BLANK- i pDoTS
sterN ../
i e COLOR

OFF ™ BARS

Electronic
Components
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LOW COST
DIGITAL KITS

NEW BIPOLAR MULTIMETER:
AUTOMATIC POLARITY INDICATION

40 MHz DIGITAL
FREQUENCY COUNTER:
« Will not be damaged by high power
transmission levels
= Simple, 1 cable connection to
transmitter's output.

ES 220K — Line frequency time base. 1 KHz
resolution. 5 digit: $69.50 Case extra: $10

ES 221K — Crystal time base. 100 Hz resolu-
tion. 6 digit: $109.50 Case extra: $10.00

DIGITAL CLOCK:

ES 112K/ 124K o 12 hr. or 24 hr. clock $46.95
Case extra: Walnut $12.00 « Metal $7.50

CRYSTAL TIME BASE:
ES 201K — Optional addition to ES 112K, 124K
or 500K. Mounts on board. Accurate to.002%.
Kit Price $25.00

| D REMINDER:

ES 200K Reminds operator 9 min. 45 sec. have
passed. Mounts on ES 112 or 124 board. Silent
LED flash $9.95. Optional audio alarm $3.00
extra

Dependable solid state components and circuitry.
Easy reading, 7 segment display tubes with clear,
bright numerals. These products operate from 117
VAC, 60 cycles. No moving parts. Quiet, trouble free
printed circuit.

Each kit contains complete parts list with ail parts,
schematic illustrations and easy to follow, step by
step instructions. No special tools required.

ORDER YQURS TODAY:
Use your Mastercharge or
Bankamericard

Money Back Guarantee

-H"I1-__|

Circle 62 on reader service card
90 RADIO-ELECTRONICS ® APRIL 1973

Can be used for mounting IC’s, re-
lays, resistors and other components
housed in dual in-line packages. $2.98.—
Scott Industries, Paramount Building,
North Chelmsford, Mass. 01863.

Circle 39 on reader service card

TELE-SECRETARY is a telephone acces-
sory that can be used with any tele-
phone and standard portable tape
recorder. It will start and stop your tape
recorder every time your telephone is
used. You have a permanent record of
all telephone conversations. Is com-

pletely self-contained, needs no batteries

and connects to any point on your tele-

phone line and will not interfere with

normal telephone operation. $29.95.—In-

ternational Marketing & Manufacturing,

P.0O. Box 1413, El Cajon, Calif. 92022.
Circle 40 on reader service card

PORTABLE DIGITAL MULTIMETER,
4442DMM provides up to 12 hours of
continuous operation and has an accu-
racy of .05%.

Twenty ranges cover 200 mV (100 p
V resoiution) to 1,000 volts ac/dc, 200
ohms (0.1 ohm resolution) to 20 meg-
ohms, plus ac and dc current. Accessory
plug-in shunts extend the ac and dc cur-
rent ranges. Features include LED read-

outs, dual-slope high-impedance bipolar
A/D converter, single MOS LSI plug-in
chip for all of the logic circuitry, auto-
polarity, automatic blanking of unused
digits, and overload protection. Unit
comes with 4 nickel cadmium C cells
and battery charger. $325.00.—Weston
Instruments, Inc., 614 Frelinghuysen
Avenue, Newark, N.J. 07114,
Circle 41 on reader service card

WALL MOUNTED MATCHING TRANS-
FORMER T7-383 is ideal for MATV and
home TV antenna systems where there
are no strong local TV channels. Mounts
in any electrical outlet box. It matches
75-ohm TV (or FM) receivers. Twinlead

www americanradiohistorv com

can be easily attached to convenient
300-ohm output terminal screws.

Insertion loss is only 0.6 dB at vht
and less than 1.0 dB over entire uht
spectrum. Vhf match is 14 dB and uht
match is 11 dB. Provides ac and dc
blocking up to 500 volts.

=i

| FlusH mounTeD || |
T Lt

Uses patented universal 659 bush-
ing, capable of accepting any RG-59 or
RG-6 size cables. $3.95.—Jerrold Elec-
tronics Corp. 401 Walnut Street, Phila-
delphia, Pa. 19105.

Circle 42 on reader service card

TELEPHONE RECORDER, Te/-O-Cord
monitors two-way telephone conversa-
tions. The unit automatically records
conversations by two parties on standard
tape cassettes, but is activated only
when the telephone receiver is manually
removed from the hook. A beep tone
sounds every 15 seconds to alert both

parties that the conversation is being re-
corded.

It can also be used as a tape
recorder by using an external micro-
phone.—Craft Electronics, Inc., 830
Hempstead Turnpike, Franklin Square.
N.Y.

Circle 43 on reader service card

PREFABRICATED SPEAKER ENCLO-
SURES are designed to fold together in
less than 12 minutes without tools, cut-
ting, screws or nails. Will provide fre-
quency response through the 10 to
25,000 Hz range.

The enclosures are assembled by lay-
ing out a single piece that forms the four
sides. The speaker and rear terminal
boards are then inserted into the
grooves cut into these side panels and
the sides are wrapped around the panels
with the panels being held by matching
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grooves on ail four sides. The speakers
are then mounted on the speaker board
and the front grille pushed into place.
CK 20-2 is a 2-way system and has a
speaker board fabricated to hold a 2-%2"

tweeter and an 8" woofer. CK 20-3 is a
3-way system that holds a 2%" tweeter,
5" midrange and an 8" woofer.—Na-
tional Tel Tronics, 98 Cutter Mill Road,
Great Neck, N.Y. 11021.

Circle 44 on reader service card

3-IN-1 ERASER has three interchange-
able rubber heads impregnated with a
special abrasive. (1) Fine for micro-de-
burring and cleaning of thin, hard coat-
ings and residual chemicals on PC
board connections; (2) Medium for eras-
ing solder spots and heat marks on PC
boards and components; (3) Coarse for

-

quick cleaning of rust, corrosion and
stains on metal, plastics, glass or ce-
ramic surfaces. Precision-made of solid
brass and plated for longer life. 5 long
x %" diameter; $2.50.—Fancort Indus-
tries, Inc., 150 Broadway, New York,
N.Y. 10038.
Circle 45 on reader service card

PORTABLE UHF-VHF-AM RADIO, Realis-
tic Patroiman-3, tunes AM, 450-470 MHz
uhf and 144-174 MHz vhf for police, fire,
public utilities, business radio, weather

broadcasts, 2-meter amateur radio and

other 2-way radio services.
Separate tuning controls are provided
(continued on page 96)

dll test Jios
GO SOLID STATE

with a TELEMATIC TRANSVERTER

Service:

nlorala 3
1

enith s
Svivania 3
REA...slc. etc...

Converts any test jig to service

any solid state TV.

e Simple plug-in operation

® Economical — Saves buying a
solid state jig.

® Versatile — Dual impedance,

MODEL
TA 3000

|
TRANSVERTER

MeSOT Th-

Available from your distributor.

\—

2245 PITKIN AVE., BROOKLYN, N. Y. 11207
write Us! Free subscription for current cross-reference charts

Circle 63 on reader service card

Why pay an answering
service when you can
own yourown?

Dictaphone has a machine to
make sure you never lose an-
other cent through a missed
phone call or a garbled mes-
sage. In fact, we have a whole
line of them.

They’re called Ansafones. You can buy one outright
or possibly lease it for about what you're paying you*
answering service now. And it works for you 24 hours a
day, 7 days a week.

For a free brochure descriting how much an
Ansafone can help you, mail this coupon now.

.

J

: ®Dictaphone !
I Box L-4-34, 120 Oid Post Road, Rye, New York 10580 :
i Please send me full details of the Ansafone line. 1
l Name . S l
| Company_____ _ . . Phone__ ]
JAddress__
] city _ State__ Zip Code (]
O ) e ————— |

Ansafone and D.ctaphone are registered trademarks of Dictaphone Corp.

Circle 64 on reader service card
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25 technical careers
You can learn
in 2 yearsorless.

ow far can you go without four
vears of college? Heres what
the U.S. Government says

about it in 2 booklet published by the
U.S. Office of Education

‘A lo: of peuple think that careers
are meant for college graduates —jobs
are for cvervbody else

Ten vears ago. they muy have had
d poin!

‘Bui something's happencd recently
t0 chunge all that. A revolution in sci
ence and technology

You no longer need four vears of
college to start out on a scientific or
technical carecr

You can break into any field —from
medicme to computers to engineering

92

to the space program — with only a year
or two of education. Just become a
technician

Free Guidance Materials

To help you select the technical career
field that's right for you, we've listed
opportunities on the attached postpaid
card and in the special coupon, at right.
And you can find out what you should
know about the field you like best by
simply checking off your choice and
mailing the card or coupon today.

Free Guidance Booklet
By return mail, you will receive a free

ICS Career Guidance Booklet that
describes the opportunities, income
and job security you might expect in
your newly-chosen field. It will also
explain how ICS can help you get the

RADIO-ELECTRONICS @ APRIL 1973

www americanradiohistorv com

training you need to break into this new
career field.. right in your home. dur-
ing your spare time...without losing a
single day's pay from your present job

and without ever setting foot in a
classroom

Free “Demonstration Lesson”

In addition, vou'll receive a free
“Demonstration Lesson” that lets you
see for yourself why picking up the job
skills you need — the ICS way —may be
easier than you think

More than 8,500.000 men and
women have turned 10 ICS for career
training since 1890. Some 2,000 Amer
ican firms and governmens agencies
are using ICS training programs to up-
grade the'r employees. (Among these
firms are such names as Ford, U.S

Steel, Chrysler, Mobil, 3M Company.
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Take advantage of
this U.S. Government
booklet and get
started in a
big-income careetr.

"_you no longer need four years of college to start out on a scientific

or technical career.

“You can break into any tield — from medicine to computers
to engineering to the space program —with only a year or two of
education. Just become a technician. U.S. Office of Education

Alcoa. Pan Am, GE, Motorola and
RCA.)

ICS career training is approved for
veterans training, and is Accredited by
the Accrediting Commission of the
National Home Study Council. Just
mail the card or coupon for your free
guidance materials.

(1f card is missing. use coupon and mail o 1CS, Scranton, Pa. 18515) 19731.C.S
e it |
| Ius International Correspondence Schools raz27z |
| Scranton, Pennsylvania 18515 |
| Please send me free ICS Career Guidance Booklet and a free |
| “Demonstration Lesson” for the field I have checked below. I understand |
| Tam under noobligation. |
= ("] Electronics 7] Communications; (] Surveying & [ | Enginecring I
Technician Broadcasting Mapping Technician {
l [] Air Conditioning, [_] Computer ] Drafting ‘ [1FCC Licensing |
: Refrigeration & Servicing (Mechamcal) 1TV Servicing & |
I o ;{eatmg ] I[\)/;es;:;l. Qae [] Electrician Repair =

__| Automotive echanic . n
| ~ Mechanics B [ 1Architecture [] CATV Tach. l
I [ ] Auto Body Check here for special information, if age 16 or under l
| Rebuilding |
i Specialist NAME AGE |
i [] Engineering I
(Civil, Electrical, ADDRESS APT

I Mechanical, o= 5 |
| Chemical) HlE W |
e e el e e S e e S e e e |
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STAY TUNED

To Big Red...the spray foam that
cleans, polishes and lubricates TV
tuners to save you time and effort.
Use on all color and black & white
tuners to help eliminate noise and
improve picture quality, without driit
or detuning. It's non-flammable,
non-toxic and safe for plastics. Big
Red’s just one of a full line of elec-
tronic spray chemicals availabie
from your RCA Parts and
Accessories Distributor.

Stay tuned with Big Red. And your
customers will stay switched-on.

RCA Parts and Accessories,
Deptford, N.J. 08096

Color, black & v
DOVIdes conti
°|ean|ng__

ad lubrica
* safe

* non flammat
¢ driftlegg '

$C 209

Circle 65 on reader service card

NEW PRODUCTS
(continued from page 91)

for AM and for uhf/vhf, and each band
has a window-type rotary dial for accu-
rate frequency selection. An adjustable
squelch control reduces background
noise while monitoring vhf and uhtf.
$49.95 includes 4 penlight cells and
earphone. High-impact case with carry-
ing handle, 8-2''x5-%''x2-%"', ac adapter
$4.95.—Radio Shack, 2617 West 7th
Street, Fort Worth, Tex. 76107.
Circle 46 on reader service card

HIGH VOLTAGE PUTTY easily molds
around uneven objects. Eliminates arcing
in high voltage television transformers,
anodes, tube sockets and filament wire.
it replaces corona dope. Service tech-

&;‘_ WIGH VOLTAGE
reids WTTY.
S 3 o i oS

i e |

H-207  wame mvan 2,50

nicians can make a variety of television
repairs right in the home. Packaged in
6’ lengths.—Oneida Electronic Manufac-
turing, Inc., Meadvitie, Pa. 16335.

Circle 47 on reader service card

2-SET COUPLER, Model SC42-730, is
designed to distribute two TV or FM sig-
nals from the one standard MATV or
CATV coaxial cable output to two televi-
sion sets. It splits one 75-ohm coaxial
output into two 300-ohm outputs.
Includes an insta-mount adhesive strip

for press-on indoor instaitation. Sawtooth

washers eliminate the need for stripping

or cutting twinlead insulation. An “F"

connector is included for use with coax-

ial cable $4.70.—JFD Electronics Corp.,

1462 62nd Street, Brooklyn, N.Y. 11219.
Circle 48 on reader service card

TELEVISION ANTENNAS. Color Whiz
uses cross-phased dual band elements
that deliver the same gain, directivity and
front-to-back ratio of conventional an-
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tennas up to 20% larger in size. Ele-
ments slip into precise receiving position
with minimum effort yet are retained rig-
idly in place by the new bracket mecha-
nism. Director section features new flat
planar construction that results in a
larger signal gathering area which pro-
duces pictures with sharper detail and

more intense color.

All elements are reinforced with ex-
ternal sleeves and internal dowelis at
their base. A vhf/uhf signal spiitter is in-
cluded with each antenna. Over eight
models; $8.60 to $49.95.—JFD Electron-
ics Corp.,, 1462 62nd Street, Brooklyn,
N.Y. 11219,

Circle 49 on reader service card

PHONE PATCH, Realistic No. 21-514
provides interconnection between ama-
teur-radio or citizens-band station’s
equipment and the telephone system,
making it possible to place or receive

telephone calls through a base station
and relay them to a mobile unit in a car,
truck or boat, or to another station that
does not have access to a telephone.
Phone patches have been used during
civil emergencies, to provide communi-
cations in disaster areas, and often as a
means for servicemen overseas to talk
with relatives in the U.S.

Comes complete with 15-foot tele-
phone leads, 3-foot transmitter lead and
installation instructions. It features a
built-in VU meter, gain control and lock-
ing push-to-talk bar. Not for use with
transceivers using electronic switching.
$19.95.—Allied Radio Shack, 2617 West
Seventh Street, Fort Worth, Texas 76107.

R-E

NEXT MONTH

Been wanting to build an elec-
tronic music synthesizer? Stop
wishing and start looking for the
May issue of Radio-Electronics.
You'll find just what you've been
looking for. By the way, the May
issue goes on sale April 19.



www.americanradiohistory.com

new literature

All booklets, catalogs, charts, data sheets and other literature
listed here with a Reader Service number are free. Use the
Reader Service Card inside the back cover.

ELECTROLYTIC CAPACITOR GUIDE. 32-page
brochure tells how to find a good capacitor re-
placement for an original equipment capacitor
of a given rating, size and shape. Over 4500
capacitors include singles, duals, triples and
quad types.

Complete information on how to use this
guide is included. All capacitor replacements
are listed by microfarad and voltage ratings
and physical case sizes.—Mallory Distributor
Products Company, 101 South Parker, In-
dianapolis, Ind. 46201.

Circle 51 on reader service card

WHO’S WHO IN ISCET shows a total of 198
CET examination sites where electronics techs
may take the certification examination. 45
states plus Canada have Certification Adminis-
trators listed that provide test locations quar-
terly on national "T' dates—usually March
15th, June 15th, Sept. 15th and Dec. 15th.
This directory also lists the national service-
ability committee—a 20-man technician group
from which 6-man teams of independent ser-

vicers are chosen to perform in-plant inspec-
tions of electronics products.—National Elec-
tronics Associations, 1715 Expo Lane,
indianapolis, Ind. 46224

Circle 52 on reader service card

ANTENNA & ACCESSORIES CATALOG. 48-
page book provides data on several hundred
different models of indoor and outdoor an-
tennas for vhf, uhf and FM; antenna kits;
mounts and mounting hardware; guy wire;
transmission wire; masting; chemicals: rota-
tors; uhf converters; antenna amplifiers; color
boosters; home system amplifiers and distribu-
tor systems; couplers, and passive networks.—
Channel Master, Ellenville, N.Y. 12428.
Circle 53 on reader service card

ELECTRONIC EQUIPMENT Winter 1972-73
catalog. 12-page book contains dozens of dig-
ital circuit design and breadboarding aids.—EI
Instruments, Inc., 61 First Street, Derby,
Conn. 06418.

Circle 54 on reader service card

Wrie direct 10 the manufaciurers for infor-
mation on items lisied below.

EDUCATIONAL MATERIALS CATALOG. 48-
pags catalog features textbooks, student's
workbooks, instructor’'s guides, laboratory
manuals, supplementary and reference materi-
als, audio-visual aids and training devices for
use in industrial education programs. Over 300
selected titles are supported by descriptions,
illustrations and prices.—Howard W. Sams &
Co., Inc., 4300 West 62nd Street, Indianapolis,
Ind. 46268.

ELECTRONIC PARTS AND EQUIPMENT Cata-
log 730 is a 420-page catalog that lists over
50,000 separate stock items from more than
400 manufacturers.

Detailed specifications, descriptions and il-
lustrations cover a vast array of components
including: semiconductors, integrated circuits,
LED's, tubes, relays, timers, transformers, re-
sistors, capacitors, connectors, coils, chokes,
sockets, plugs, jacks, switches, fuses, bat-
teries, clips, lamps, wire and cable and much
more. Other major sections include: test
equipment, intercoms, power supplies, elec-
tronic counters, sound equipment, chemicals,
and hardware. $5, Free with $10 order.—Allled
Electronics, 2400 West Washington Blvd., Chi-
cago, lll. 60612. R-E

——— — = —

—

Vs

|

The FM-2400CH provides an
accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-
determined frequencies.

40 MHz.

to +104°F.

MHz crystals available).

I"eq'

The FM-2400CH with its extended range

covers 25 to 1000 MHz. The frequencies
can be those of the radio frequency channels
of operation and/or the intermediate fre-
quencies of the receiver between 5 MHz and

Frequency Stability: + .0005% from +50°

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025%
from +25° to +125° (.000125% special 450

Self-contained in small portable case. Complete
solid state circuitry. Rechargeable batteries.

WRITE FOR CATALOG!

INTERNATIONAL

vency

ef FM-2400CH

e Tests Predetermined Frequencies 25 to 1000 MHz
Extended Range Covers 950 MHz Band
e Pin Diode Attenuator for Full Range Coverage
as Signal Generator
— e Measures FM Deviation

-

RF crystals (with temper-

ature correction) 24.00 ea.
RF crystals (less temper-
ature correction) 18.00 ea.

IF crystals

FM-2400CH

(meter cnly) $595.00

_..catalog price

INTERNATIONAL

CRYSTAL MFG. CO., INC.
10 NO. LEE ® OKkia CITY. OKLA 73102

]

Circle 66 on reader service card
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Reduce Car
Maintenance
Increase
Engine
Performance.

Put a Mark Ten Capacitive
Discharge Ignition (CDI)
System On Your Car.

Even Detroit finally recognizes that elec-
tronic ignition  systems  dramatically in-
crease engine performance. Chrysler is now
putting them on their new maodels. The Mark
Twn COH. the ariginal efectromic ignition
system, has been giving increasad perfars
mance with lower maintenance to hundreds
of Ihousands of satistied customers for
ower eight years, Install a Mark Ten CDI on
your car, boat or truck and eliminate 3 cut
aof 4 tune-ups. Increasa gasoline mileage up
tp 20%, Enjoy improved engine perfor-
mance. Or put a Mark Ten B on your car. It
was aspecially designed for engines with
smag control devices. By reducing combus-
tlon contaminants, the Mark Ten B restores
power losses caused by .these devices.
Equipped with &8 convenient switch for
instant return to standard ignition, the Mark
Tan B is applicable to ANY 12 volt negative
ground engine. Both systems install in 10
minutes with no rewiring. Order a Mark
Tan or Mark Ten B DI today.

Mark Ten (Assemblad) 544 95 ppd.
Mark Ter'!K[Delt_ﬂRit} £20.95 ppd.

itavailabta’in 12 volt only,
positive or nagative ground.)
Mark Ten B $59.95 ;
J (12 wolt negative ground only} ppd
Superiar Products at Sansible Prices
Mg, i LLSA.

Dept. RE

. DELTA PRODUCTS, INC.

P.O. Box 1147/Grand Junction, Coio. 81501
(303) 242-9000

Please send me free literature.
Enclosed is $ ) Ship ppd.
Please send:

____Mark Ten B @ $59.95 ppd.

____Standard Mark Ten (Assembled)
@ $44.95 ppd.
___6 Volt: Neg. Ground Only

____12 Volt: Specify

Ship C.0.D.

Circle 67 on reader service card

98

____Positive Ground ____Negative Ground
____Standard Mark Ten (Deftakit")@

$29.95 ppd.

(12 Volt Positive Or Negative Ground Only)
Car Year Make _
Name_ S S
Address__ S S
City/State . Zip

by JONATHAN L. TURINO

TROUBLESHOOTING 1S BOTH AN ARI1
and a science. Some people seem (o
have a natural talent for the art of
speedy and logical troubleshooting,
while others must study and apply the
science of logical troubleshooting. This
article is devoted to the science of
“logical troubleshooting™ with the
hope that through a little study and
application of this theory, our science
will approach the art!

Before we begin to troubleshoot,
we need some basic tools. These fall

into two main categories: hardware
and software.
The test equipment (hardware)

you use must fit the job. Trouble-
shooting a defective superhet radio
with a pocket vom is possible, but it is
Just a little difficult because you don’t
get enough useful information at each
measurement. For the same reason
you would wreak havoc with your
nerves trying to troubleshoot a digital
frequency counter with an audio sig-
nal tracer.

CONVERTER

ANTENNA

Rapid troubleshooting and repair
technician. Here is a new
that requires only common sense and

Probably the handiest single piece
of test equipment you can have is a
general-purpose dc to 5-MHz os-
cilloscope. It is your “window™ into
the world inhabited by those electrons
that are causing the troubles you are
out to shoot.

In general, however. the two
pieces of test equipment you need for
any troubleshooting job are: one piece
to put a known good signal into the
equipment you are testing, and one
piece to observe the output indications
at various points in that equipment
The second of these two items ts by
far the most important since much
electronic gear has its own signal
source, and if it does not, you can
usually improvise a little to create
one.

One of the necessities of course.
when you get down to component iso-
lation, is a vom (or vtvm, tvin, etc.r.
Without this essential piece of test
gear, the job of finding one bad com-
ponent among several is next to im-
possible. For localizing a defective
stage in most equipment. an af-rf sig-

ILF. AMPL

POWER SUIPPLY

{5 r
T

T A

OM-OFF
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Whatever
your tape

handling

techniques are vital to the modern
speedy approach to troubleshooting
a minimum of equipment.

nal tracer will do the job; but if you
have a scope, you are in great shape
when you use it logically while trou-
bleshooting.

Work with a block diagram

The “software” category of tools
is extremely broad. It includes the
schematic, any theory of operation
and operating instructions, all of your
knowledge, and most important of all,
a block diagram of the piece of gear
you are troubleshooting. For rapid
and logical troubleshooting, a block
diagram is a must. You have to isolate
the defective “stage” before you get
involved with the individual resistors,
capacitors, transistors, and diodes or
the job will take forever.

The next question is where do
you get a block diagram for most
equipment, since it is not usually sup-
plicd. The answer: Create one
Whether you actually draw a block
diagram, mark up the schematic as we
have done in the diagram, or simply
create the blocks in your mind’s eye,
you need the block diagram. As you

DETECTOR g0y

’F 270K 005
12 =
: I2AV6 g
VOLUME
L .005
2 < A
viGS 00K ¢
=l 5
5 MEG

probably deduced, the diagram is the
schematic of a simple five-tube radio
with the stages “blocked out™ and ar-
rows added to show signal flow.

The technique for creating a
block diagram is rather simple. All
that is necessary is to define the func-
tion of each stage. In the case of our
radio, this is rather easy since we have
several easily identifiable pieces: os-
cillator-mixer, if. amplifier, detector
and audio amplifier. Although some
picces of gear are more complex and
take longer 1o block diagram, each
and every one can be blocked. The
only rule you must remember is that
each “function” gets a block. There
will be more examples of block dia-
grams and their creation as we go
along.

The second big piece of software
you need is information regarding the
correct output with the proper input
and control settings. If you do not
know what a piece of equipment is
supposed to do, you will have a hard
time deciding whether it is doing what

(turn page)

AUDIO AMPLIFIER

e

SPKR

+120V

HOW SCHEMATIC IS CONVERTED
TO A BLOCK DIAGRAM for use
with the author’'s cut-it-in-half trou-
bleshooting tricks.

WwWWW americanradiohistorv com

needs - -

reel to reel - -

Telex has an answer. Professional mag-
netic tape handling equipment, designed
for heavy duty commercial and industrial
use. Available with a wide choice of
configurations, options and associated
electronics. Write for free information.

PRODUCTS OF SOUND RESEARCH

 TELEX.

COMMUNICATIONS

DIVISION

9600 ALDRICH AVENUE SOUTH
MINNEAPOLIS, MINNESOTA 55420

CANADA: DDUBLE DIAMOXO ELECTRONICS, LT0 , Ontario
EUROPE. RDYAL SOUND COMPANY, INC., 408 North Main St., Freedort, N.Y 11520 U.S.4
INTL. TELEX EXPCRT OEPT.. 9600 Aldsich Ave. So.. Minnieapols. MN. 55320 U'S A
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CAR-TAPE
REPAIR

qﬁmﬁ ELECTRONICS, INC.

NOW orrers saMme
DAY DELIVERY ON CAR
TAPES OR TAPE DECKS

Dealer net
+ major parts
and shipping

PTS ELECTRONICS, INC. is No. 1 in CAR
TAPE PLAYER Servicing. With six strategically
located service centers you can have your tape
player back the next day. No.need to turn
down valvable business.

e CASSETTEOR8 TRACK

e ALL MAKES

® SCIENTIFICALLY CLEANED AND
LUBRICATED

EACH TRACK CHECKED
FACTORY TRAINED PERSONNEL
ACTUAL LIVE PERFORMANCE CHECK

LARGEST STOCK OF REPLACEMENT
PARTS AVAILABLE

90 DAYS WARRANTY

We're authorized Service Stations
for almost all Tape-Deck-Manufac-
turers.

ALSO:

PTS is overhauling more tuners for more technicians
than any other tuner company in the warld!

For fastest service, sead faulty tuner

with tubes, shields and all broken
e 7y Parts to:

S gijjﬁg ELECTRONICS, INC.

| "0 tue Wholetale Sewnce”

Box 272
Bloomington, Ind. 47401
Tel, 312-824-9331

Pox 41354
Sacramento, Calsf. 95841
Tel. 916-482-6220

Box 7332
Longview, Tex. 75601
Tel. 214-753-4334

Box 6881
Jacksonville, Fla. 32205
Tel. 9G4-389-9952

Box 3189
Springtieid, Mass. 01103
Tel. 413-734-2737

Box 4245
Denver, Coio. 80204
Tel. 303-244-2818

HOME OFFICE —

WEST COAST —

SOUTHWEST —

SOUTHEAST —

EAST —

MOUNTAIN —

Circle 69 on reader service card
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it 1s supposed to do correctly. In the
case of our five-tube radio. we know
that it should provide music when
tuned to a station (if it is plugged in,
if it is turned on, if it is working
properly, if . . .) so we are halfway to
fixing 1t when 1t becomes inoperative.

We are now ready lo start trou-
bleshooting, so let’s pause for a mo-
ment to take stock of what we have:

I. A defective piece of equip-

ment.

The proper test equipment.

A block diagram and schema-
tic.

4. The operating instructions
and a good idea of what the
defective equipment is de-
signed to do.

Organization is important for
rapid troubleshooting. You should
have all necessary items handy (in-
cluding hand tools, a soldering gun or
iron, etc.) so that you don’t have to
waste time getting up to search for
something like a smaller nutdriver.
We are going to troubleshoot logically.
so let’s organize efficiently and logi-
cally from the beginning to avoid hav-
ing to ask, “Now where was [7” An-
swering yourself takes much more
time than simply talking to yourself
(which is quite acceptable when trou-
bleshooting).

(S I

FREELD]

over

1000

unique tools,
handy kits,
precision

instruments,

technical
supplies.

our 20th year of service to the World’s
finest craftsmen and technicians.

National Camera

; 2000 Wes? Union Ave. Dept.GBS
V.En glewood, Colorado, 80110

Bﬂ. I G I D I I S S E q
b Send a FREE copy of the nc Flasher g
' ’

'naFn—e

o e el
address E

§ o
!city ;

Istate zip I

National Camera
2000 West Union Ave. Dept. GBS
v Englewood, Colorade, 80110
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Now let’s begin. How? There are
two very basic rules to follow in the
initial troubleshooting phase: observe
the front-panel indications and, most
important of all, check the simple
things first. Overlooking that second
rule (something even experienced
technicians do, much to their chagrin)
is costly and time consuming. The old
cliche that goes, “try plugging it in” is
actually a much more common occur-
rence than you might imagine.

Observe the symptoms (front
panel indications). Does the power
lamp light? Is the equipment com-
pletely dead or is there hum from the
speaker? Is the speaker switch on Ex-
TERNAL? Is the LOCAL-REMOTE switch
set to REMOTE? Is the fuse the proper
size? What happens if you turn this
knob that way? In other words. glean
all the information from the front
(and rear) panel controls and in-
dicators that is obtainable so you will
have some idea regarding where to
look first or how to proceed. Make
some educated guesses about the pos-
sible defective stages from the symp-
toms you observe, and be ready to
abandon any (or all) of your guesses
if later information points to a differ-
ent area.

Do not be stubborn. Update your
guesses as you go. When your first
symptom is a completely dead piece
of gear, check the cord and the plug
(is the socket live?), the fuse and then
the power supply. If all portions of
the equipment are dead the power
supply is most likely the problem
area. If you get “weird” symptoms
you might check the power supply
first also, since many supplies use re-
sistor voltage dividers. If one leg of a
voltage divider opens, you can have
some “illogical” happenings.

Up to this point we have been
very general about what we are trying
to fix and how to go about it. These
basics are important though and
should not be overlooked. Just be-
cause they are “simple things™ they
bear repeating. But the moment of
truth that separates the troubleshooters
from the tube-jockeys is here. The
equipment is plugged in, the fuse is
OK and the power supply is putting
out the proper voltages. The gear is
still broken. You have to (ind the bad
stage, isolate the defective component
and replace it.

Our first example (which will ap-
pear next month) is an AM-FM ste-
reophonic receiver in block diagram
torm. We will describe. analyze und
apply what is possibly the most effi-
cient method that exisis for logically
localizing a defective siage in any
piece of equipment, no matter how
complex. It is called “cut-it-in-half”
and we will apply it to quickly pin-
point a host of troubles. R-E
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first co-op
tv repairs

A young man applied the
idea of the cooperative to
a service business—with

surprising results

by F. ROY KEMP

WILLIAM KING, 32, A RECENI GRADU-
ate of an accredited TV repair school,
had the problem that plagues every
newcomer to the field: do you work as
an employce or do you go for the big
one and become the owner of your
own business? Both alternatives have
special advantages—and disadvantages.

Bill had had a considerable back-
ground in electronics and felt that he
was ready for a managernal position.

WILLIAM KING hands repaired radio to a cus-
tomer in The Co-Op TV/Radio Service Center.

He also knew how cooperatives
work—he lives in a co-op apartment
building. He had the idea of extend-
ing the cooperative to. a TV service
center where he would be the man-
ager and the consumers the owners.

So he worked out a prospectus
for a year’s operating budget, went to
the Grand Street Consumers Coopera-
tive Society with it, and sold the idea.
He got the financing necessary. Now
he’s in business as manager of the na-
tion’s first Co-Op TV and Radio Ser-
vice Center, in New York City, is
doing fine, thank you, after three

(turn page)

Special New Digital Multimeter Kit

3v: Digits—Volts—Ohms—Current— GOOD TOOLS!

Capaci -
Introd pacity 15 Watt .
ni:oEucEiory UI’snge $89§95 Miniature \
REMENDO AVING .
ON PC KITS! Plug-In N
Soldering Iron 7 -
ORYX — the tiny iron for service work,
N!'Od' ?ZAV ‘lj\évPO\yer Slipply ggg lab, producti:n -'—-ynleeds no transformer,
»ISAV 1SV 7 7 5.20 B O A s 35 F in About & min.
” 175 Nixie & IC Pwr Supply 8.00 ?jté. Luyght weight, smail size let you work
" 13 Time Base Generator all day without fatigue. Just the thing for
Crystal Controlled 12.00 tiny components, delicate circuits, work-

ing in close quarters. Many replaceable

” .
7% Decade Counter Kit tips, including iron-coated for long life.

with 8754-0-9

. Without Latch 7.00 N = T T8Wi s9.05
8K SaThe Last z:]bove ST 115-15J-3 Same, but 3-wire, no plug... 9.95
Wi atc . talog listi 1l ORYY ircns
Neon Readout Displays Special (- :Aik fir _Cia_og_'s E a_ — _'_ ==
Limited Quantity see Flyer
Controlled-
Send For Free Flyers On Linears, Temperature

Readouts, Resistors & Other Bargains

Soldering fron

ORYX Model 50 iron affords clase con-

DIODES trol of temperature, from 400 tc 750°F.

1N4148 100 for 3.00 ideal for semi-conductors and delicate

1N4001 60 for 3.00 rt:]on'\tpongntsttthalt coultd gt;e da?;itgeiegty

. eat. 50-watt elemen ives < d

1N4004 40 for 3.00 guick recovery from heavy joini loads.

1N4007 20 for 3.00 Temperature tcan I;\)Ae ad)ust|ed w:\'nerthe

iron is operating. Many replaceahle tips,

1N4729A 15 for 3.00 including iron-coated tuyps that give much

IN4734A 15 for 3.00 longer life with slightly reduced heat trans-

er, in single-flat an ouble-flat shapes.

A 50 Soldering Iron — 115V, 2-wire. .. .$17.95
Min. order $3.00. On orders less than $10.00 g Wi - |

enclose .50 for postage and hand!ing. Send 50-3 Same, but 3-wire............ 18.95

check or M.O. e —— —— ——

EDWARDS ELECTRONICS FBELGI Electronic Tools & Test Instruments

The John Edwards Electronics Co.
P.O. Box 465, Glen Ellyn, 1ll. 60137

14674 RAYMBR STREET
VAN NUYS,. CRLIF, "91405
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The “Country Boys™ Have it/ Aﬁ&

Make Your Own
DRIVE BELTS & ‘O’ RINGS

PRODUCE INSTANT
DRIVE BELTS &
“0"” RINGS

Delton

ELECTRONIC
MFG. CO.

Three Kits do it all! Your kits eliminate need for stocking large
replacement inventory. This is all you need to make easy
repairs on . . . 8 tracks.cassettes (both imports and domestic)
whether drive belt is round, flat or square. Kits come complete
with ample rubber stock. Instant-Weld Adhesive. jig for
controlling cuts. razor blade and special cleaning compound.
* ORK-1 Round Rubber Drive Beit Kit
* ORK-2 Flat & Square Rubber Drive Beit Kit
* ORK-3 “O” Ring Kit
No “down time™ . . . no specials . . . no molds . . . no vulcanizing.
Order Your Kits NOW. Cash in on big profits.
e Also . .. Buy Oneida’s new, improved INSTANT-
WELD High Strength-Rapid Bonding ADHESIVE.
One drop can do the trick. Buy Instant-Weld
Permanent Bond Adhesive at your dealer or distributor.
Write for our complete catalog and discount prices.

L

j
ONEIDA ELECTRONIC MFG. INC. |
MEADVILLE. PA. 16335 é

T T T T A S [ ¥ g

AT, Lo Ry e SIS SRS S S : 0 T

L B e el 5 = v i i S it s e T i ot m L A - i E ‘25

Circle 73 on reader service card
APRIL 1973 ® RADIO-ELECTRONICS 101

www americanradiohistorv com


www.americanradiohistory.com

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronic industry.

These unusual courses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-4, P.O. Box 1189, Panama City, Fla. 32401
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months in business. Here’s the way it have to be a shareholder to have your

works; TV repaired,

“We provide the service,” says Bill is enthusiastic about the re-
King, “the people provide the money sults of his service center, so far. He
Our rates are figured out on a basis of has 30 to 40 telephone enquiries.
operating costs plus a reasonable per- daily. The rates are: $12.50 per hour
centage of profit. There 1s a rebate to for labor plus the cost of parts. This
the customer-shareholder in propor- fee is acknowledged to be less than
tion to what he has spent. In effect, that charged by most private repair
the business 1s owned by the share- shops. He encourages customers to
holders. A consumer becomes a share- bring their TV sets to the shop to take
holder by buying one share in the Co- advantage of his $3.00 per 15 minute
Op Supermarket in the same building, in-shop repairs. And this they are
under the same Grand Street Co-Op. doing in increasing numbers. Very of-

And that costs $25.00. But you do not ten the trouble with a malfunctioning

CO-OP TV AND RADIO SERVICE CENTER MANAGER works on television recelver while a sales
representative of a parts supplier looks on. The center services all consumer electronics.

"DOLLARAMA” DAYS ARE HERE

FREE $1 BUY WITH EVERY 10 YOU ORDER 2"} FREE GIFT WITH EVERY ORDER

KNOB SPECIAL
100 — ASSORTED RADIO
KNOBS All standard lypes cee 51
820 value ......co0000000004
50 — TV KNOBS — POPUI.AR
TYPES Mostly Selector & Fine s
Tuning

25 -~ VERTICAL I.INEARITY
KNOBS Long shank ..... 51

mount . . . miniature usortment

20 — VERTICAL I.INEARITY
NOBS . . . Side mount . . . §

25—KNURLED RADIO KNOBS 31

Hard to get . . . Best selection

40 — DELUXE RADIO KNOBS

Choice assortment . . . Popular §

ANY 6 KITS FOR $5

D 2" UN'I’YER5A|. SPEAKER 54 .89 D %R—Y-s]?ﬂl(;‘RBUBI}S;I; ngAR'l"rZ‘: 5
.. ‘or O or .
SARKES TARZIAN TUNER w ,,H,Lco- spEA“’“‘m "8 e detesis koLl 1
41me O = o 0 2= ELECTROLYTIC CAPACI:
8" UNIVERSAI. SPEAKER - 32.99 TORS CD — 40/40 MFD — 45 $1
Latest Compact D Large Magnet—Special Buy . VOoItS teeeeroreness Ceecescunnn D
Model good for D 5” UNIVERSAL TWEETER $ D g:)lzg!'lu;gElll\llr(‘E‘aER’IspD s
% all 41 mc TV'a. 0 UNIVERSAI. Pz pM SPEAKER ;1 ........ Thinline. «oos.os. 2 0
r D NEW Top QUAMEY +..ccvvvsssonnnans D 1—6"X9"HEAVYDUTYIOOZ.
BEAN - O 214" x 4° SPEAKER 69 & SPEAKER Ceramic Type .... $9.95
3 Special Buy 10 For $5— W |  BOhm .........c.00enens D
4" X 6” “QUAM” 16 OHM D 5 ASSTD. GLOBAR VARISIS‘I‘OR
D) Speaxen voms marmst 0 sq70)— Topilr pieomens i et 59 |
Spec or cesssesssensen cenn
TER| ARTR E 10 — SETS PHONO PLUGS &
Best TUNER “SARKES TAR- |[] ﬁ?ez‘tEJE sfpfmff’ ﬂlpcoverrty::gc.. s2 0 PIN JACKS RCA type ........ 51 0
ZIAN” ever made—last word for STEREO HEADPHONES [] 8-PRINTED CIRCUIT IF TRANS- 1
stability, definition & smoothness D Quality . . . Complete § 5 95 FORMERS 4-Lug, 456 KC ......
of operation. An ODDOI'tuth—fD wm: Stereo PIUE «vcvvevcen- . STEREO TONE ARMS Most popu- 52
improve and brmz your TV 0 COLOR POWER TRANSFORMER lar type—turn over cartridge ..
ceiver up-to-date 795 _ Good for most sets 26R150 56'95 D CO-AX CABLE RG58U grey or ;2 D
COMPLETE with Tubes List Price—8$36.75 ........ black 250’—89 100’—$3.69 50’'—
—50' i — TV ALIGNMENT
D #PFE T},’,E;En_.uTRANHEIST?? 53 -85 D :uggedHcAoulr(ls HOOKUP WH'!E 51 D ::on. useful assortment ;OOLS .o $1 D
 — RE g 4 — TV ALIGNMENT TOOLS
D) STANDARD TUNER Taaniis | 1005001 SPEAKER WIRE 5130\ 4, Y, ALIGHMENT T00LS 545\
4°Chn$mel closed circuit « oo 1 D 10 — ASST. RADIO & TV TUBES 51 D 6 — TV COLOR AI.IGNMENT 52.79
e 5 AUDIO  OUTPUT . TRANS- § 3°95° VoLt MoToRs mceient 54 |[]
— — cellen
O ;:103;;—76-???-'3‘ .. (SG"— $4-95\1 gogaug:b-mxn ARk | [ for Tiobbyiat v ommseerennnnes
GE — '.I'V'TUNER 95 D 5 — LF. COIL TRANSFORMERS 51 D 200° — #24 SOLID PUSH BACK D
D Model-ET 86X314 - (5LJ8-3GKS) 5 456-ke for Transistor Radios ,.... WIRE Yellow or Black excellent 51
GE — STANDARD COIL TV D 6’ UNIVERSAL SPEAKER DUY ¢..ceecsssscecscanonons D
D TUNER Top quality Special buy 51,29 Ea. D ’lalNlI‘VE:!SAe% ;V“n '_{\NTENNA e D
EU-S6XI (6HQ5—68GJ7T) ack of & ounting . . .
:‘;lz::ll-mr seex;OGBH— (BI?JB— 57-95 ALL AMERICAN TUBE KlT 5 sectlon rods ............ 1
I3 7% 5 T D (12AV6-12BEG-12BA8-35W4- 5°C5) D 2 — ELECTROLYTIC CONDENS- $1 D
[] TV TUNERS VHF/UHF G $7:95] 70° COLOR TUBE BRIGHTNER 53 .95 . ER]?R:‘::‘:(/a:‘(;Em; A_YBACK
stand. makes, el g 8-
Standard ° COLOR TUBE BRIGHTNER 95 DECK Compact deslg'n fits .50/
AT R 1 4 e T ol 7 &

TRANSISTOR RADIQ asst type 51.50
good, bad. broken, as-is, potluck

TAPE RECORDER—assorted types 54
good, bad, broken. as-is, potluck ..

300 — ASST. V2 W RESISTORS
Top Brand, Short Leldl, Excellent 51
Selectiol ... icivaenrannss

100—ASST V4 WA'I’T RESISTORS 51
stand. choice chmages, some in 5%

100-ASST V2 WATT RESISTORS 31
stand, choice ohmages, some in 5%

70 — ASST 1 WATT RESISTORS 31
stand, choice ochmages, some in 5%
35 — ASST 2 WATT RESISTOR5 51
stand, choice ohmages, some in 5%

50 — PRECISION RESISTORS 51
asst. list-price 350 lesa 88% ....
20 — ASSORTED WIREWOUND 51
RESISTORS, 5, 10. 20 watt ...

10—ASSORTED SLIDE SWITCHES 51
SPST, SPDT, DPDT, ete. «ccocoee

lMMEDlATE DELIVERY . . . Scienﬁﬁc light packing for safe delivery at minimum cost. NBIMI@ ..eoiteessnnon-on eessse-ssscscssseres Costol

HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter Address

F in box for Free $1 BUY. Enclose with check or money order, add extra for shipping.
Tearsheets will be returned as packing slips in your order, plus lists of new offers, = -=roerreeee

Minimum Order $3.00

goods
............................ essseqs Shipping

estimated .....0000
sesssssessees TOTAL

Please specify refund on shipping overpayment desired: (] CHECK [] POSTAGE STAMPS [] MERCHANDISE (our choice) with advantage to customer

BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024 3Zieione
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TV set can be quickly spotted and
quickly repaired. When this happens,
a service has been rendered and ev-
erybody is happy.

Common problems are with tuner
regulation or high voltage or of
course, worn out tubes that need re-
placing. Free estimates are given on
all repairs, verbal authorization is se-
cured before the work is done. After
repairs are made. all the old parts go
back and the set is guaranteed for 90
days.

“There is a stereotype about the

WILLIAM KING in his shop. Already, the shop
is outgrowing its 3500 square feet of space.

TV service technician being an unscru-
pulous person,” says King. “'I'm trying
to change that image.” And word has
got around that here is a place where

PARTS INVENTORY Is continuous. Secretary
checks work sheets for replacement parts.

service really means service at reason-
able rates. People are iugging their TV
sets all the way from the Bronx and
Quecns. Though the shop has two
field men, house calls are limited to
the neighborhood.

“There are problems in this type
of business as in any other. One of
them: giving an estimate on a TV that
needs extensive repairs after being in-
adequately repaired by someone else.
Or looking after dear old Mrs. Berger

(turn page)

PEAKE

GUARD

PROTECTS SPEAKER
AND AMPLIFIER

An overlood in wattoge of omplifier
output octivotes circuit breoker and
prevents domoge. Reset circuit
breaker ond make sure you use cor-
rect volues of Speoker Guard.

18 DIFFERENT VALUES

ASK FOR CAT." 145C
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—— SHANNON MYLAR RECORDING TAPE —

CANADIANS: Ordering is easy — we do the paperwork — try a small order

¥ - 225 .. 09 CASSETTE C-60 . 5 IBM Someutor
e~ 600° .. 58 || CASSETTE C-;»go.&. o & WESTINGHOUSE ALL TRAN- SECTIONS
v , Cc- D 1 8 assorted ta we
: S :‘;g' z -:: 3 - Track — 64 Min. — 1.29 SISTOR HOME/OFFICE peuRg N e s
- oo 8 - Track — 80 Min. — 1.59 Trgmsl 150 valuable parts.
57 1200 .. .97 8 - Track — Cleaner — 1.49 MESSAGE CENTER ; Incl. — Transistors
57— 1800° .. 1.49 ® Leaves messages for other for replay . . . Built in -.[7| Condensers, Rests-
" 1200° 7 speaker/microphone for talk-into convenience . . . Re- ;| tors. Heat Binks,
” - . 3"  TAPE REEL .... .06 cords up to 3 minutes of messages . . . Illuminated ﬁ_{-‘j Diodes. e
7 —1800' .. 1.12 314" TAPE REEL e ‘07 signal shows when a message is wmtlng Control Rk 51
7" — 2400° .. 1.79 dekd ceer adjusts playback volume withaut affecting recording i LT
- 379 |l 57 TaPE REEL L0 a4 | | Colame . Capstan Drive: $7.95 ﬁ_ == 100 o 10
- 3600 .. 2. 7 TAPE REEL .... .5 BRAND NEW SOLD AS IS 7 e or

RCA 110" FLYBACK TRANSFORMER

We scooped the Mum
Latest type —
for all 110* TV's
RCA*s design of large|
Coil produces 18KV_|
4 assuring adequate width|
Incl Schematic Diagram|
application for any TV

List price $13.80

tor

$
Your price .. 3
10% off in lota of 3

110° TV DEFLECTION YOKE 53.95
for all types TV's incl schematic

D "“COMBINATION SPECIAL"”
RCA 110° FLYBACK
plus 110° DEFLECTION YOKE

90° FLYBACK TRANSFORMER 52.95
for all type TV's incl schematic

90° TV DEFLECTION YOKE 52 95
for all type TV's incl schematic

70° FLYBACK TRANSFORMER 52
for all type TV's inc] schematic ..

70° TV DEFLECTION YOKE $2
for all type TV's incl schematic ..
SHARP 110° FLYBACK &

YOKE COMBINATION #8FT- 55 .00
592 Good for most portable TV.

90° COLOR YOKE For all 310.95
Rectangular 19to257ColorCRT’s

gooooooogooooaon DD

00O DDDDD

RCA COLOR FLYBACK Part 312.95
#113382 (Stancor #HO0.601C)

“?|MARKET SCOOP COLUMN

SIMPSON 212"  ROUN

PANEL METERS Model 125 53 .95
(0-100 DC Milliammeters)

KLEPS CLEVER"” TEST PRODS

SIMPSON 215"  ROUN

300 — ASSORTED HEX NUTS 51
2/88, 4/40, 5/40, 6/33, 8/33 ..

250 — ASST. SOLDERING I.UGS $
best types and s

250 — ASST. SELF TAPPING 51
SCREWS #6, #8. etc.

150 — ASST. 6/32 SCREWS
and 150 6/32 HEX NUTS

150 — ASST. 8/32 SCREWS 51
and 150—8/32 HEX NUTS - ...

150 — ASST. 2/56 SCREWS 51
and 150—2/56 HEX NUTS .- ...

150 — ASST. 4/40 SCREWS
and 150—4/40 HEX NUTS
150 — ASST. 5/40 SCREWS 51
and 150—5/40 HEX NUTS -...

500 — ASSORTED RIVETS 51

most useful selected sizes

300 — ASSORTED WASHERS

most useful selected sizal

100 — ASST. RUBBER BUMPERS 51
for cabinet bottoms & other uses .

100—ASSORTED RUBBER GROM- 51
METS best sizes

ceserea

250 — ASST. WOOD SCREWS 51

finest popular selection

‘“‘“Third-hand’ test prods, reach into out
of way places - Insulated - cannot 8lip-
accommodates bare wire or banana
plug—no soldering.
’P’:gl’ 10 - VERSATILE TEST .79
KLEPS 10 - BOATHOOK $.19
CLAMP . 434" long ....

KLEPS = 20 - BOATHOOK $q .39
CLAMP -7 long ......

KLEPS 30 - FLEXIBI.E-
FORKED TONGUE 6§ 31.47
leng ........ooviinns
KI.EPS 40 - FLEXIBLE-PC
I?OARD TERMINALS 614" 52 .39
KLEPS 1-ECONOMY KLEPS-
FOR LIGHT WORK ......

O EI aooano

(%
O DDDDDDDD O oo oob o g

PANEL METERS Model 125 33.95
{0-10 DC Milliammeters) ...

3—ELECTROLYTIC CONDENSERS
100 mtd,—100 V, 50 mfd—75 V .

2—ELECTROLYTIC CONDENSERS 51
C.D. 500 mfd—200 volta
2—ELECTROLYTIC CONDENSERS
UNECAP .-.2000/1000 Mfd ... §
B0 VoIt ... c.enianescnnrvane
2-SPRAGUE EI.EC CONDENS— $1
ERS 80/30/4 -

COLOR CONVERGENCE

ASSEMBLY Universal type-— 52.49
good for most sets .........
COLOR-TV RECTIFIER —

Used in most color sets— s1.95
B500 kv ... iiiien 3 for

10 — STANDARD TRANSISTORS $

D ASTATIC PICKUP MODEI.700- NPN & PNP 3N404, 2N414, ete. .. 1
89T Contalns 89 ramic car- 52 95 10—-ASSORTED DIODE CRYSTAI.S 51
tridge LIST PR!CI .17 00 ... 1N34, 1N48. IN6O, IN84, atec.
51 D ¥0°R—s %IlPiEGD MYLAR CAPACl- 51 6 — TOP BRAN?Og‘I’ngvoN REC- 51
,,,,, K reessesnrnes TIFIERS 1 amp. ceeene
D ggk; DIPPED MYI.AR CAPAC|- 51 5 — PNP TRAN'xS‘(l)S;OR 51
""""""" general purpose, 8 €A% ...
O zgr& %LI;[;E_DIMYLAR CAPACI- $9 5 — NPN TRAN%SJORS 1
''''''' general purpose, 8aa000
O 200 s et L ST | 50 — ASSORTED TRANSISTORS $9
"""""" big factory scoop—sold as.ds ...
10 BendiQRR WAL O 81 ) TN BB S 5
.......... 500/ — r_ . LR,
D 20 — DIPPED MYLER CONDENS- 51 12—MINIATURE ELECTROLYTIC
ERS 0038—400 V. ... .. 00s CONDENSERS For Transistor & 51
D 10 — SPRAGUE "ORANGE miniature work .......... 00000
DROP’ CAPACITORS 6 — MlNlATURE ElECTROlYTlC 51
-0056—2000 VoIt |, ... ....... CAPACITORS 5 MFD—150 V.
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who keeps bringing in a battered old
radio for repairs. It would cost $15 to
fix her set, and she could get a $5
transistor radio that would work bet-

JW I 1A
NN JLIL

0.1 Hz. to 100 KHz.

NORMAN PHARR,

field service technician,
checks his tube caddy before leaving on job.

ter. But 1 think she is just lonely and
wants someone to talk to. Anyhow.
she sayvs she is too old to travel to Ca-
nal Street to buy another one. So we
do the best we can.”

“Customers do get impatient
when we have to order parts from a
manufacturer,” King went on. “And
that can be a bottlencck. because we

For only $39.95

Our new FG-2 Function Generator kit
gives you alt five of the most useful wave-
forms for design and testing at one fourth

the cost of previous similar instruments.
Thanks to improved IC's the FG-2 now
features amplitude stability of *1 db
over any range, Sine wave distortion of
less than 1% from 20 Hz.to 20,000 Hz.
and an output of 4.0 Volts peak-to-peak
with adjustable offset. The offset selec-
tor lets you put the positive peak, nega-
tive peak, or the center of the waveform
on DC ground. The DC coupled circuit
keeps the waveforms in exactly the
same position no matter what the level
controt setting.

TOOL KITS

FIELD ENGINEER TOOL KIT JTK-17

Includes more
than 100 tools!

Gray impact plastic case 5% x 6% x 2V,
115 Volts 60 cycle power supply in-
cluded. Write for brochure
More than 100 fine tools used for servicing in the field.
Used on icati i t, business hi

.
computers, all kinds of electronic systems. All tools and
VOM tester are furnished in deluxe attache’case.

FG-2 Function Generator Kit
shipping weight 3.0 Ibs. $39.95 + postage

<" NEW 1973
CATALOG

listing this and other unique kits

\‘? R E E’J

by simply circling our number
on the reader service card.

Five styles
available

BankA::_erieard Pockets for 60 tools. Solid woodcframe. Sc;l”-pn;of Ma(r-
lon cover, all brass hardware. Compartments in base for
MQASI‘:I’;::"?:EH ::are parts and a test meter. Dimensions: 18 x 13 x 4-1/2".
Write for catalog.
SOUTHWEST TECHNICAL | | e
[T 1] = probUCTS CORPORATION Free Catalog —>/
ELECTRONIC ASSEMBLY TOOLS
DEPT. RE Lists more than 1700 items—pliers, tweezers

wite Strippers, vacuum Systems, relay tools, fen
optical equipment, tool kits and cases.

JENSEN TOOLS and ALLOYS
417 N. 44TH STREET, PHOENIX, ARIZONA 85018
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cannot keep an inventory large
enough to fit every situation. But we
try to explain, and most of our cus-
tomers understand. We have won their

KING AT WORK inside a television set about
to clean the vhf tuner.

confidence and that is a major step
forward.”

Convinced of the value of the co-
operative as a method of business op-
eration, Bill enjoys his day-to-day
relationships with his customers. “The
individual becomes a shareholder with
a small investment. He’s helping us.
we are helping him.”

SATISFIED CUSTOMER writes a check as King
gives the TV set a last-minute once-over.

Bill has one special instrument
that he uses on all TV sets. Maybe it
is his “secret weapon.” And that is a
can of spray-on window cleaner to
make spotless the viewing scrcen of
the picture tuabe. This screen cleaning
greatly improves the visibility of the
image—just like looking through a
clean window. Best of all. for this fi-
nal service. the price is nght: iU's for
free. R-E
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New ‘& \REALLY

e

All-Purpose
Soldering
Kit-7070

A Pro Kit Designed for Hobbyists

You get an economical yet, complete
soldering kit, with 3 thread-on tips
ideal for most all electronic kit assembly
and medium duty repairwork, But that's
just the beginning.

Versatility; A Modular System

Only Ungar gives you this Maximized
Versatility: Tips —heater units —even
handles are interchangeable and avail-
able in an optimum variety of contig-
urations. "Custom-make" your iron: for
PC work just add a #537 heater to your
kit. Tackle virtually every soldering job
by simply changing components —not
the whole tocl. (Our brand new catalog
#513 has all the details plus handy
application selector .. .at your local elec
tronic retailer).

Rugged, Durable Quality Too

You get a perfectly balanced handle of
hi-strength plastic, comfort-cork grip.
stainless steel heat deflector and flex
ible 2 wire, integral cord—all UL listed
and backed by Ungar's guarantee ot
excellence

Get the Finest Tool Available!
Maximum versatility, high quality, low
cost plus a complete selection of acces-
sories and production aids .. .it's the
reason more pros in service, repair, R&D
and on-line production demand Ungar
every tirne. Your kit is at your local elec
tronic retailer, right now, for only about
$6 .. .all accessories and our new cat
alog are there too. HAPPY DAD'S DAY!

Division of Eldon Industries, Inc.

Argyle socks and wild ties you moy
still get This hint coupen moy help
Let us know where you put it and
what the results were Ungor

233 East Manville, Compton, California 90220 (213) 774-5950

Circle 11 on reader service card

DOTHATCH’

an exclusive Lectrotech development

B

one new pattern for
all covergence
adjustments

L )
\ , BG-20 DOTHATCH
! COLOR GENERATOR

The cltimate in pattern stability, at all temperatures,
provided by Digital | C Counters. No internal adjust-
ments. RF output channel 3 or 4 Video output 3v. P-P.
4.5 MHz crystal sound carrier. With shoulder

strap and self-contained cable compartment. Net 129.50

See your distributor or write Dept. RE-4

LECTROTECH,INC.

5810 N. Western Ave., Chicago, 1llinois 60659 - (312) 769-6262

Circle 79 on reader service card

(71123 "?.:'.'
20 100 i

s, Thnk of it as the best tester

i “in your bag. Only $299

Now you can get a high perfcrmance Model 8000A Digital
V.0.M. from Fluke, America’s foremost maker of quality digital
mutimeters, especially designed for TV, radio, stereo and audio
service. No other digital V.0.M. gives you the resistance range
to check breakers and swilches, the high resolution voltage to
look at emitter base and other transistor voltages, excellent ac
accuracy and full accuracy with a 30 second warm-up.

Measures in 26 ranges 100 x4V to 1200 V, 0.1 ¢A to 2A, and 100
milli2 to 20 meg!? with a basic dc accuracy of 0.1%. Full year
guarantee. Low cost options include rechargeable battery pack,
printer output, deluxe test leads, HV, RF & 600-amp ac current
probes, carrying case, and rack mount. Unique self zero elimi-
nates offset uncertainty. Electronics securely mounted in high-
impact case. Service centers throughout U.S., Canada, Europe
and Far East for 48-hour turnaround repair.

o el P.O. Box 7428
IF":[“E‘?; KEE Seattle, Washington 98133.

Get all the details from your nearest Fluke sales office. Dial
toll-free 800-426-0361 for address of office nearest you.

Circle 80 on reader service curd
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new books

World Radio And TV Handbook, 1973. Gilfer Associates, Inc. P.O. Box
239, Park Ridge, N.J. 07656. 400 pages, 6" x 9'', $6.95.

This is the 27th annual edition of this encyclopedic handbook. It
contains more pages and is more comprehensive than the earlier edi-
tions. Its pages are packed with a wealth of detailed information on ali
types of broadcasting stations (AM, short wave, FM and TV), times on
the air, languages and frequencies in use, power, specific addresses.
The additional pages in this 1973 edition reflect the expanding broad-
casting activities in Africa and South America.

1-2-3-4 SERVICING STEREO AMPS, by Forest H. Belt. Howard W. Sams
& Co., Inc,, 4300 West 62nd Streel, Indianapolis, Ind. 46268. 5% x 8% in.
240 pp. Softcover, $4.95,

A new easy-to-understand troubleshooting procedure that drastically
cuts callback rates and repair time. The book begins with a basic dis-
cussion of the fundamentals of the 1-2-3-4 servicing method. The author
shows how to service eiectronic equipment by dividing it into four distinct
divisions—sections, stages, circuits and parts. Then he analyzes the four
important servicing steps—diagnose, locate, isolate and pinpoint. This
book will give a complete understanding of servicing both two-channel
and four-channel stereo amplifiers.

COMPUTER CIRCUITS & HOW THEY WORK, by Byron Wels. TAB
Books, Blue Ridge Summit, Pa., 17214. 192 pp. 5%' x 81'". Hardcover,
$7.95; Softcover, $4.95.

In step-by-step fashion, the author explains how the various parts
of a computer work and the terminology associated with each part and
function. Section one discusses the principles of the central processor,
the memory, control section, registers, instruction decoders, timing cir-
cuits, serial and parallel operation, phase counters, input-output sec-
tions, etc. Section two deals with comparators, error detection, and

EIGHT

INSTRUMENTS IN GQNE

o OQut-of-Circuit
Transistor Analyzer
®* Dynamic In-Circuit
Transistor & Radio Tester
e Signal Generator
¢ Signal Tracer o Voltmeter
e Milliammeter
Battery Tester
Diode Checker

Transistor Analyzer wose 212

Factory Wired & Tested—$23.50
Easy-to-Assemble Kit—$15.50

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! All the
facllities you need to check the transistors themselves — and the radios or other cir-
cuits in which they are used — have been ingeniously engineered into the compact,
6-inch high case of the Model 212. It’s the transistor radio troubleshooter with all the
features found only in more expensive units. Find defective transistors and circuit
troubles speedily with a single, streamlined instrument instead of an elaborate
hook-up. . . wAwE |
Features: :- EMC, 625 Broadway, New York 12, N. Y.
Checks all transistor types — high or low (ote
power. Checks DC current gain (beta) to | Send me FREE catalog of the comple
200 in 3 ranges. Checks [eakage. Unl- | value-pa%k'e')d thc line, and name of
versal test socke‘t1 actcepts dif‘:erent base , l0cal distributor-

configurations. ldentifies unknown tran-
sistors as NPN or PNP. | NAME RE-4

Oynamic test for all transistors as signal |
amplifiers (oscillator check), in or out of I ADDRESS
circuit. Develops test signal for AF, IF,

or RF circuits. Signal traces all circuits. | g7y ZONE___STATE
Checks condition of diodes. Measures
battery or other transistor-circuit power-
supply voltages on 12-volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-clircuit testing and a
pair of test leads for measuring voltage
and current, Comes complete with
instruction manual and transistor listing.

EMC

ELECTRONIC MEASUREMENTS CORP
2% Breadway, New York, NY 10017
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parity checking. Section three provides a comprehensive treatment of
memories, the various operating modes and performance criteria and
data storage and retrieval. Section four is devoted entirely to circuits
and applications, actual circuits designed to perform a wide variety of
functions.

FIRE & THEFT SECURITY SYSTEMS, by Byron Wels. TAB Books, Blue
Ridge Summit, Pa. 17214, 5% x 8% in. 174 pp. Hardcover, $7.95; Soft-
cover, $4.95.

A handy guidebook that completely covers the selection, instaliation
and general maintenance of home and business security systems. Con-
tents include personal and property security systems, selling protection,
“'rolling your own’’, service and maintenance, detectors, control units and
system considerations, how much must you pay and devices and systems,
which is a fairly large section which includes data on virtually all devices
known to the security industry and tells where to find the components
needed for assembling a fire and theft system or surveillance set-up.

ABC'S OF LASERS & MASERS, by Allan Lytel and Lawrence Buck-
master. Howard W. Sams & Co., Int., 4300 W. 62nd St., Indianapolis,
Ind, 46268. 128 pp. 5%" x 8%". Softcover, $3.50; in Canada, $4.40.

This book introduces the reader to two devices that play a vital role
in science—the laser which produces light radiation and the maser
which produces microwaves. Quantum theory is used to explain the
emission of coherent light and a number of emitting materials are dis-
cussed, from ruby crystals, through certain gases, to solid-state materi-
als. Modulators, detectors, laser frequencies, power supplies, power
output and communications are studied as is the history and devel-
opment of the laser and maser and many of their present-day appli-
cations.

MODERN SOUND REPRODUCTION, by Harry F. Olson. Van Nostrand
Reinhold Co.,.450 West 33 St., New York, N.Y. 10001. 328 pp. 6" x 9".
Hardcover, $17.50.

This book describes elements, systems, accessories, methods and
applications that help achieve high levels of excelience and perfor-
mance in sound reproductions. It highlights such aspects as effects of
electricat and acoustical noise, theory, action and performance of tran-
sistor and integrated circuit audio amplifiers, and electronic modi-
fications used to heighten the emotional impact and artistic embellish-
ment of recorded sound. The text covers monaural, monophonic,
binaural, stereophonic and quadraphonic sound reproducing systems,
and includes a study of room design in relation to sound reproduction.
It also explains the characteristics of the human ear relating to sound
reproduction systems.

BASIC ELECTRONICS COURSE, by Norman H. Crowhurst. TAB Books,
Blue Ridge Summit, Pa. 17214. 368 pp. 5%" x 8%'. Hardcover, $8.95;
Softcover, $5.95. lllustrated.

This is a self-study text for the novice. hobbyist, student; a refer-
ence and “‘brushup” on the basics of electronics; a guide for tech-
nicians and others who want to advance their knowledge of electronics.
In a clear, easy-to-understand manner subjects covered range from
electricity and magnetism to semiconductors and microelectronics. The
basic roots of electricity are discussed, covering early discoveries that
led to the present theories of current and voltage, continuing to the
properties of resistance. Ohm's laws, Kirchoff's laws and power calcu-
lations. Study questions are included at the end of each chapter

QUESTIONS & ANSWERS ABOUT CB OPERATIONS Second Edition,
by Leo G. Sands. Howard W. Sams & Co., Inc., 4300 W. 62nd St., In-
dianapolis, Ind., 46268. 114 pp. 5% x 8%''. Softcover, $2.95.

This book is a handy guide and reference source for prospective
and existing users of Citizens-band radio. It covers CB operating proce-
dures, licensing, rules and equipment selection. it is written in non-
technical language to make its contents understandable to everyone.

99 WAYS TO IMPROVE YOUR SHORTWAVE LISTENING, by Len Buck-
walter. Howard W. Sams & Co., Inc., 3 W. 57 St, New York, N.Y.
10019. 144 pp. 5% x 8%:"'. Softcover, $3.95; in Canada, $4.95.

Divided into ten sections, the guide deals with particular phases of
shortwave listening; includes antennas and their installation, receivers,
accessories, listening techniques, special signals and frequency bands,
interference sources, troubleshooting tips, etc. Only a few simple tools
are needed to construct the suggested improvement devices. A valu-
able source of information for the newcomer to the SWL hobby, the es-
tabtished hobbyist, or the technician. R-E
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MAGNAVOX T952 CHASSIS
Vertical jitter or slight bending at the top of the pic-
ture on weak uhf channels can be cured by changing C156
(in series between the output of the video amplifier and in-
put to the base of the sync separator) from 0l to .02 pF
and changing R213—the vertical sync driver base resistor—
from 4700 to 3300 ohms.—Magnavox Service News Letter

ADMIRAL 25G6 CHASSIS
The symptom was no picture, just a blank raster with
birdies in the sound. This condition can be caused by bad
tubes or other defects in the oscillator and i.f. amplifier cir-

3RD PIX IF, AMPL

V-303
6EJ7 If OUTPUT
+185V TRANS

cuits. In a recent case, the 6EG7 third pix i.f. amplifier
tube had shorted. This overloaded the 470-ohm plate drop-
ping resistor (R313) so it had to be replaced.—Homer Da-
vidson

ADMIRAL M20 CHASSIS

Excessive brightness, washed-out video and no control
of brightness can be traced to an open fuse in the low-volt-
age power supply. This 0.5-ampere pig-tail fuse, F904. part
No. 84A7-16, is in the secondary of the power transformer
supplying ac to the 400-volt B-plus circuit. Because of the
power-supply circuitry, 285 volts remains on the 400-volt
line when this fuse opens. The reduced voltage on the pic-
ture-tube cathode results in excessive brightness.

Check the circuits supplied by the 400-volt line and
then replace the open fuse.—Admiral Service News Letter

ADMIRAL FLYBACK
REPLACEMENT

When you install a 98A131-5 replacement flyback
transformer kit (79A148-1 transformer) in the Gl11 chassis,
you may find a need for horizontal centering.

Horizontal centering can be accomplished by adding a
centering diode, with parallel resistor, in series with the
BLUE lead to the deflection yoke at terminal 3 of the fly-

technotes

back (see diagram). The polarity of the diode determines
the direction that the picture shifts. Diode polarity shown
in the diagram shifts the picture to the left. The amount of
picture shift is determined by the value of the resistor. A 5-

50
——AAM—— TERM 3
TO YOKE W HV TRANS
BLUE | '+ ©
500mA
600PIV

ohm resistor shifts the picture approximately 1 inch. Do
not exceed 10 ohms. Any 500-mA, 600-piV diode 1s satis-
factory.—Admiral Service News Letter

ADMIRAL K20 CHASSIS

If the audio is dead and the 57C29-2 audio IC has
failed, check the ground point of the tone-control capacitor
(022 wF, C134) before replacing the IC. This capacitor
must be grounded to the shield braid at the volume con-
trol. If, instead, it is grounded on the tuner cluster bracket,
change it before installing the new IC.—Admiral Service
News Letter

FOR TIGHT
5POTS!

Midget RATCHET SET
plus ADAPTERS
Seventeen different interchangeable adapt-

ers with a screwdriver attachment and
extension, plus the world’s mightiest

[+]

18 MIDGET RATCHET in a compact 4” x 6”
. steel case. The strength of this twenty
Workmg tooth stainless steel ratchet far exceeds
Arc cations. Requiring only an 18° working
arc, reverse action is obtained by simply

POST turning the ratchet over. Kit includes 12
PAID sl Allen Hex Adapters from .050” to %",

2 popular Philips sizes (#1 and #2), 2
Slotted Head sizes (}4” and 3%”), plus a
V2" Square Drive for use with standard
sockets.

' D torque standards set by military specifi-

Only $12.95

Send Check
or Money Order

POCKET SIZE
NO. 6320 KIT

Send Check THE CHAPMAN MANUFACTURING COMPANY

or Money Order to... DURHAM, CONNECTICUT 06422 Dept. RE4
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YOU

CAN HAVE
TOMORROW'’S
IGNITION ON
YOUR CAR TODAY

Proven by over 100,000 in operation
for over five years.

Don't accept “as good as' there are
none.

Write Today for Literature

JUIDSON

RESEARCH AND MFG. CO.
CONSHOHOCKEN PA.19428

Circle 82 on reader service card

*“Controlled Quality Crystals
for “ON CHANNEL”
Communications

FOR

CITIZEN BAND

23 Channels and ‘‘Mars’’

HAM OPERATORS

Commert;ial 2-Way
[ ]

Marine-Monitor

See your Distributor for Speedy
“Zip Certificates”

CIRYSIEK

formerly Texas Crystals
Div. of Whitehall Electronics Corp.

1000 Crystat Drive 4117 W Jetterson Blvd

Fort Myers. Fiorida 33901 Los Angefes. California 90016

Circle 83 on reader service card

first time at this low price!

ALL-IN-ONE

VOM/TRANSISTOR

TESTER 3

MODEL HM-310

® 100 Ka/V Taut Band movement,

Mirrored Scale
Burn-Out. Protection
Transistor Alpha & Beta
Transistor lco
Measures Capacitance
Self-contained

and Ohms in 22 Ranges

OTHER QUALITY METERS . . . =

I
o Model HM-312
full range VOM................. $35.75 |

* Model HM-315 1
Transistor/Diode tester .... $34.65 |

hm electronics, inc. i

10975 SAN DIEGO MISSION ROAD \
TELEPHONE: (714) 28Q-6050

Measures AC/DC Volts, Current,

SAN DIEGO, CALIFORNIA 92108 -

9

limited
time

PLEASE SEND.
[J ENCLOSED IS §

[J SEND C.0.D.
(Add $2 for shipping and handling. Calif. add 5% tax)

[J Please send FREE Data Sheet

ADDRESS
CITY.
STATE _ZIP.

Prices and specifications subject to change without notice

Circle 84 on reader service card
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LIQUID CRYSTAL CLOCK
(continued from page 41)

over the frequency or 3.051757813 x
10— second. Next best is to use a fre-
quency counter and adjust the os-
cillator frequency to 32,768 Hz. If nei-
ther instrument is available the clock
should be set by very small adjust-
ments until you have zeroed in.

To set the time, the SECONDS RE-
SET switch is first foggled to RESET and
returned to NORMAL exactly on the
minute. The minutes counter is then
set by advancing rapidiy with the Ser
MINUTES switch. Finally the hour is set
with the SET HOURS switch. The min-
utes and hours switches should be set
back to normal as soon as the desired
display is reached since the display
delay time may cause you to overrun
the correct setting.

When the battery or the ac supply
is first connected to the clock, the dis-
play segment may be activated erratic-
ally. Initially the counters may set up
in unused states causing this improper
display. Don’t worry about it. When
the clock is set to the correct time it
will quickly step out of these unused
states. R-E

NOTICE

As we were going to press RCA Com-
ponents Division notified Radio-Elec-
tronics that they expect to offer a
complete kit of parts for an ac-pow-
ered version of this liquid-crystal
clock. The kit will contain all parts:
including printed-circuit board, IC’s,
readout, and case. It will be available
from RCA distributors about Septem-
ber 1, 1973.

[
i
NAME [
|
[
[
)
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Lirth defects

are forever...
unless you help

Lmarch of Dimes

NT B
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Visiting the New England area? Come in and browse through our showroom! Our customers call us an
experimenters paradise. Our two buildings at 119 Foster Street, Peabody, Mass., contain over 35,000

square feet of surplus bargains, all
values at super savings! However,

WAVEFORM GENERATOR, BF -5

Just one of these BF-6 devices
produces sine, square, triangle,
ramp and sawtooth waveforms,
without additional active com-
ponents. By adding a second
BF-5, you can create amplitude,
frequency or phase modulated

varigties of these  waveforms.
They are able to replace large
discrete waveform generators,
which cost from  $200.00 to

$1300.00. At the same time,
they greatly reduce system weight and power consumption.
Full technical data, P. C, layout, assembly, and hook-up
instructions included.

J BF-5 WAVEFORM GENERATOR $9.75

SUPER TIME, FREQUENCY STANDARD (KIT)

This is for nuts only! A clock with a deviation of less than
one second per month. We have obtained a lot of surplus
high stability 1 MHz crystal oscillators made by Cts Knight
for Computer Measurements Corporation. The oscillator
uses a special proportional control oven, and a glass en-
closed aged crystal to obtain super stability. The specifi-
cations are one part change in 10° for 1% change in input
voltage, 4 parts in 10'? per degree C from 0 to 55C, with
aging of less than 5 in 107 cycles per year or 2in 'IOs per
week after warmup. This oscillator requires only 28V DC at
4.2 Watts (12 Watts during warmup}. Output is 1 Volt RMS
into 1K ohm, completely solid state. Value in excess of
$300.00.

The oscillator is available separately, or in combination with
the Aries AR-720K Quartz Chronomster, in lieu of its regu-
lar crystal. Qutputs are ble in the combi i kit for
1 MHz, 100 KHz, 10 KHz, 1 KHz, 100 Hz, 10 Hz, and 1 Hz.
Power input is 115V AC, 60 Hz, with provision for auto-
matic battery take-over (battery external, not included}, in
the event of a power failure.

I Crystal Frequency Standard Onty

Ready to Operate $39.50
O Complete Kit, with Modified AR-720K
and Power Supply $198.00

SANKEN HYBRID AUDIO
AMPLIFIER MODULES

We have made a fortunate pur-
chase of Sanken Audio Amplifier
Hybrid Modules. With these you
‘can build your own audio amp-
lifiers at tess than the price of
'discrete components. Just add a
power supply, and a chassis to act
as a heat sink. Brand new units in
original boxes, guaranteed by
and F, Sanken, and the Sanken U. S. distributor. Available
in three sizes: 10 watts RMS (20 watts music power}), 25
watts RMS (50 watts M, P.), and 50 watts RMS {100 watts
M. P.} per channel. Twenty-page manufacturer’s instruc-
tion book included. Sanken amplifiers have proved so sim-
ple and reliable that they are being used for industrial ap-
plications, such as servo amplifiers & wide band laboratory
application.

O $11010Y 10 watts RMS amplitier,

industriatgrade . . . . . . .. .. .. . $ 4.75
O $11025A 25 watt RMS amplifier,

industrial grade . . . . . . . 9 ome $14.75
] s11050A 50 watt RMS ampllher

industrial grade . . . . . . . . ... . $22.50
O $11025E 25 watt RMS amplifier,

economy grade . , . . .. . .. ... $14.00
[J Si 1050€ 50 watt RMS amplifier,

economygrade . . . . . . .. . . .. $21.00
O Transformer for stereo 10-watt

amplifiers {214bs). . . . . . . ... L $ 3.95
O Transformer for stereo 25 or

50 watt amplifiers (5 Ibs.} $ 5.95
O Set of (3) 3100 mfd 75V capacitors

for 10, 25 or 50-watt stereo amplifiers . . . . $ 5.00
D sGS4 4-watt RMSamplifier. . . . . . . . . $ 2.00
Os Amp Bridge Rectifier, suitable

for all amplifiers. . . . . . .. .. ... $ 1.50
a Complete kit for 100 watt RMS stereo amplifier (200

watt music) including two 50-watt Sanken hybrids, alt
parts, instructions, and nice 1/16" thick, black ano-
dized and punched chassis. . . . . . .. ... $88.00

m I
s
- -
B ]
b ¢ ]

KEYBOARDS

B and F has ted a wide v of surplus key-
boards, which we are now offering at low Prices. With this
selection, you should be able to find something to fill your
requirements, no matter how complex.

1) Figure “A™, ASCIl coded full alphanumeric, using solid
state decoding. Manufactured for Tektronix by Honey-
well or Controls Research. Complete with schematics,
brand new, KB-1 . $55.00
Figure “B", similar to above, but slightly d|ﬂerent key
layout. K8-2 ... $40.00
Non-decoded atphanumeric keyboard, Figura “C", single
form, SPST contact on each key. KB-3... $24.50
Figure D", czlculator keyboard in calculator case, pres
sure sensitive alastomer contacts, manufactured for Aries.
KB-4 ... $9.50

manufactured by

2)

3)

5) Touch-tone keyboard, Figure “E’
Chromerics. No electronics included.

KB-5 ... $9.00

Desk calculator keyboard, Figure “F' manufactured by
Controls Research. K86 ... $15.75

6)

ROTARY THUMBWHEEL SWITCH

Brand new, subminiature size digital
switch, available with output in straight
decimal form, or BCD. Widaly used to
set up predetermined counts or intervals,
Jdigitat vatues or digital-to-analog values.
~Prices quoted are per section, or decade.

1 Decimal Qutput (10 position) RTSDCO . . . $2.35
O Binary Coded Decimal Output RTSBCD . . $2.35
[ Pair of End Plates $ .50

SINGLE CHIP 7-SEGMENT
b DISPLAY COUNTER, AND DECODER

That's right! A single chip TTL decade
counter with latches, BCD outputs, a
7-segment decoder driver, AND a 7-
segment LED display (with decimat)
on top. Only 0.15" thick {(not counting
pins}. the chip mounts in a standard
16-pin DIP socket. Digits are 0.270"
high and can be latched in during the
next count or blanked.

O o0.27 DD $15.00

pical s

DIGITAL CLOCK CHIP

These large scale integrated (LSI} chips eliminate 14 10 20
MSI TTL chips in the design of an electronic clock. Fea-
tures 12 or 24 hour operation, 6 digits, internal multiplex-
ing. operates on 50 or B0 Hz input, or a schematic is pro-
vided for crystal control. Logic gates between the counter
allow setting at the rate of one hour d per second, or,
one minute digit per second. A “hold” input allows stop-
ping the chain. The multiplexer samples the outputs of the
hours, minutes and seconds counters (in the six digit mode},
routing this data to a Programmable read only memory
{ROM), which is programmed to provide BCD and seven seg-
ment outputs. All outputs are compatible with bipolar de-
vices, necessitating few external components for the display
interface. Only one power suppiy is required for operation.
1) 5314 chip (24 pin plastic} used for 7 segment displays
such as LED’s, numitrons, minitrons and Sperry displays.

.. $9.95

acked to the ceiling. Over 3 ,000 different |tems in stock, trulv super
Fyou can't stop by to visit us, make sure you request our catalog

COMPACT BRIDGES — BY VARO & G.

2 Amp 100 Vol $ 50
2 Amp 200 Volt $ .60
2 Amp 400 Vol $ .80
2 Amp 600 Volt $1.40
2 Amp 800 Volt $2.00
6 Amp 50 Voh $ .80
6 Amp 100 Vol $1.00
6 Amp 200 Volt $1.20
6 Amp 400 Volt $1.50
6 Amp 600 Volt $1.80

SPECTRA — STRIP FLAT BONDED

We know this is what everyone wants
for their home-brew projects, because
they always ask for it. We now have
over 5 by 10° feet, but it won't last
long, so order now before it's all gone.
Wa really don‘t want any broken hearts.
Specs: 20 conductors, 24 AWG, 7
strands, size is .B8” x .044”. We could
give alt its virtues, but most people
know them or could easily look it up in any industrial
electronics house catalogue.
Sh. Wt. 11b./10 feet

Os  .35/1ft.
O$ 30.00/100 ft.
[0$200.00/900 ft.

Order No. SSFBRC {ft.}
Os% 1.00/3fe. [J$ 5.00/ 18 ft.
Os 55.00/200 fr. [1$100.00/400 f1.
[0 $500.00/2000 ft.

SOLID STATE POWER SUPPLIES

The following listed supplies are recent Production, entirely
solid state regulated suaplies. Inputs are 115V, 60 Hz. All
feature ultra-low ripple, high regulation, and short circuit
current limiting. Quantities are limited. Manufactured by
Transistor Devices and Elcom.

O PSTD 12, Fig. A, 12 voits @ 0.75 Amps

each output $30.00
PS12-52, Fig. B, 12, 5, + 284t 1.25, 0.5, 7.2, 0.6,
3.0 Amperes, respectively . . . . $45.00
PS12-5-1, Fig. B. - 12, 5, +283!05 72063nd9
Amperes, respectively $40.00
PS 932, Fig. C, + 5voits @ 1.0 Amps, + 15voits @ 0.1,
0.1 Amps $19.75
PS 931, Fig. D, 12 voits, 1.0 Amps, uses new
Fairchild Regulator . . 3 $11.75
PS 930, Fig. D, 5 volts, 1.0 Amps, excellent for TTL-
logic, up to 50 7400 chips, uses new Fairchild Regulator
$ 9,75

@]
D
@]
@]
D

NOT Postage Paid; shipped Frt. Coliect

PRINTED CIRCUIT MATERIAL

Epoxy glass G10 material.
clad. Thickness 1/16 inch.

O 4 x 12 Sheets
[0 12 x 12 Sheets

[0 Assorted cut pieces at least
4" x 4" 2 square feet . . . .

Specify single or double copper

$1.00, 5for $ 3.50
$2.50, 5 for $10.00

$2.50

CATALOG: Check reader’s card or write.
ALL ITEMS (WHERE WEIGHT IS NOT SPECIFIED!
POSTAGE PAID (N THE U.S. A
CHARGES WELCOME!

617 532-2323.
No

to 617 531-5774 or
Mastercharge. $10.00 minimum.

oo IZZIIE

Minimum mmlmﬂ

s
B.& F. ENTERPRISES

Phone {617) 532-2323

Phone in charges
Bank Americard
C. 0. D.’s please.

[0 same for 50 watt RMS stereo amplifier, includes two 25 2} 5311 chip (28 pin ceramic) includes BCD output to above P.0. Box 44, Hathorne, Massachusetts 01937
watt Sankens, ete.. . . . . ... .. .. ... $58.00 for interface to nixies, computer inputs, etc., in addition e . "

O same for 20 watt RMS stereo amplifer, includes two 10 10 7 segment outputs. ... $14.95 Showroom: 119 Foster St.
watt Sankens, etc.. . . . . .. .. ... ... $38.00 Peabody, Massachusetts 01960
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service aids

Model FC-100 | s REPLACING HIGH-IMPEDANCE SPEAKERS

Finding a replacement for a speaker with an odd-value
of voice-coil impedance can be a problem. Sure. you can

WIRED 69' order one—and wait weeks for it to come. Or. if the enclo-

 Start your custom T & . ' sure has room-—and you have the tools and the time-you
Burglar/Hold-up/Fire Alarm FpomgtinT, can make the opening for the speaker larger and mount
System with the FC-100. " _ one of those multi-impedance speakers in the boy
Add on Sensors, Alarms ' '
and Accessories to suit your
own needs.
“Do-it-Yourself” Installers
Handbook included. No
technical knowledge needed —
No soldering.
100% Professional in Design, Reliability,
Performance.

‘ Fail Safe-SYSTEM BY EIGO

A New Concept in “Do-it-Yourself” Home Protection

“

SECURITY Con

LOADING RESIS-
TORS may be sup-
ported at one end by
an insulated terminal
strip.

FREE 32 PAGE EICO CATALOG

For latest catalog on EICO Test Instruments, Stereo, EICOCRAFT
Projects, Environmental Lighting, Burglar/Fire Alarm Systems,
and name of nearest EICO Distributor, check Reader Service
Card or send 25¢ for First Class mail service. /i =

®
EI5Q.x25uMell5 Siieéll BIBUKTMENY: dn2or m A quick and low-cost repair for most solid-state por-

' . table radios and record players is to substitute a speaker
_ ~ Circle 86 on reader service card - that fits the existing opening and mounting screws. Then
solder in enough series resistance to equal the approximate

YOU CAN impedance of the original speaker. Be sure to use high-

wattage resistors—2 watls at least.

BUILD ANY (This repair will not work with walkie talkies or inter-
‘ coms that use high-impedance speakers that double as mi-

crophones.)

CIRCUIT IN Using this method there 15 little noticeable loss in

speaker volume and the lighter-weight voice coil seems to
improve the frequency response somewhat.

3 EASY STEPS For a4 permanent repair on a stereo system replace

both speakers even if only one is defective. It keeps quality

WITH THIS and volume balanced.—E/mer Carlson

FREE VEROBOARD | MINIATURE EXTENSION LIGHT

A handy extension light for working in close places
can be quickly devised at small cost. To the finger-end of a
SAMPLE spring-type clothespin bolt a single 117-volt outlet with at-

tached cord. Tape any exposed connections and the device

\ a Veroboard is the universal wiring
. board that eliminates the need

— the circuitry is built right |
into the board! It is the

¢ simplest, fastest method

~ of circuit building for the
technician, engineer,
hobbyist or experi-
menter. Send for your

free sample now and clothespin, nightlight

we’ll send you our bro- and a short exten-

!
|  HANDY TROUBLE
chure, “Everything you want \ slon cord.

LIGHT made from

“to know about Veroboard.”

VERO ELECTRONICS, INC.

171 BRIDGE ROAD, HAUPPAUGE, N.Y. 11787

is complete. Plug a 7-watt night light in the receptacle and
you are in business. The clothespin, of course. is used as a
spring clamp to hold the light in any desired position.
Glen F. Stillwell

Circle 87 on reader service card
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ARIES e

NEW FROM ARIES!
ULTRA LOW COST DIGITAL CLOCK
(STANDARD TIME CHRONOMETER)

Aries/BF has sold over 12,000 digital clocks, to the
best of our knowledge more that the combined output
of all other manufacturers. Because of our huge
purchasing power, and the engineering background
gained, we can offer the features listed below. Com-
pare with any other manufacturer and see if they can
offer atl these features:

® Decorator solid walnut case. A Striking addition to
even the most luxurious living room. Our sketches
just don’t do it justice.

® Sypearb accuracy, seconds per month

® Choice of 50 or 60 Hz operation, 12 or 24 hour
display in hours, minutes, seconds.
BCD outputs, for auxiliary readouts etc.
Excellent beginners kit, elaborate step by step
instructions debugged by trial construction by
experimenters who have never built a kit before.
Only a soldering iron, wire snip and screwdriver
needed. Guaranteed success (maximum repair
charge $10.00}

[ Low-cost Digital Clock K

OPTIONS

[ 00 — Standard readouts, GE florescent standard
unless otherwise specified. Cool blue green color,
best for decor of living rooms, bedrooms etc., this
is the unit that draws Oh’s and Ah’s.

[J 01 — Burroughs B5750 nixie tube readout instead
of GE hot orange color. Looks at home in a lab.
No extra charge.

02 ~-Man 1 L.E.D. readouts. Intense red,
monochromatic light output, laboratory environ-
ment type display. Add $22.50 additional for this
display.

03 — Quartz crystal time standard. In most
environments standard line cperated units will give
accuracy of a second a month. If you live in an
area where line frequency is poor, this will give you
an independent time base of .0005% accuracy
when properly trimmed. Add $22.50 for this
crystal time base.

Special — Nationat MM5311 clock chip and
readouts only, with instructions for do it yourself
ctock projects. Specify GE florescent ar Burroughs
B5750 nixie tubes as readouts . $24.50

TEXAS INSTRUMENTS
“ELECTRONIC SLIDE RULE"”
CALCULATOR

This brand new calcula-
tor from T.l. promises
to revolutionize eangi-
neering calculations!
Use scientific notation,
i.e., 4235.7867 is ex-
pressed as 4.2357867 x
10°. Does squares,
square roots, recipro-
cals, adds, subtracts,
multiplies, divides. If
you have been looking
at electronic slide rules
vou know what a phenomenal deal this is. By the way
this is direct entry as opposed to HP’s indirect entry.

O T.1. “Electronic Slide Rule” .$149.00

FUNCTION GENERATOR KIT
IMPOSSIBLE?

A $700.00 function generator for $99.00? But true!
The new, low<cost EXAR-205 monolithic waveform
generator makes this price possible. Our kit uses two
generator circuits — one is 8 carrier generator, and
produces sine, triangle, square, sawtooth, ramp and
puise waveforms. The second is a modulation genera-
tor, for amplitude or frequency modulstion of the
output waveforms. Qutput frequency range is from 20
Hz to 1.5 megaHertz. Modulati is switch

for internal AM, internal FM, or external modulstion.

O model AR-620K Function Generator . $99.00

GIANT 2" NUMERAL
“NIXIE” CLOCK KIT

New! For factories, offices, and commercial establish-
ments, and those people who like targe displays,
characters appear as a bright continuous line which
can be read from distances as great as 150 feet. All
drive circuits are solid state, and unit employs new
custom LS| clock chip. Indicates hour, minutes, and
seconds. May be wired for 24 hour or 12 hour
oparation with a simple jumper change. Kit offered
complete with or without case for custom installa-
tions. Parts include P.C. board, sockets, solid state
components, hardware, resistors, caps, viewing filter,
etc

Sh.wWt. 15 Ibs.

O GNNC/C With Case
O GNNC Without Case

VIEW HOLOGRAMS! PERFORM
OTHER EXCITING EXPERIMENTS
LASER KIT!

Now available only
from Aries! Brand new
Hughes “Hip Pocket”
type tube, and Aries
power supply kit, plus
complete experimental
accessories. These tubes
are completely guaran-
teed by Aries and
Hughes, but are available at this bargain price because
their power output is slightly below Hughes standard.
Because of this fortunate purchase, you can purchase
the complete experimental kit for less than the price
of the tube alone. The Hughes specification for this
tube is 1.4 milliwatts output power when new, so that
minimum power spacification of 1 milliwatt can be
met throughout life of tube. Our specification is initial
power between 0.9 and 1.4 milliwatts, guaranteed not
to go below 0.5 milliwatt during the guarantee period
(6 months continuous operation!) Our kit includes
experimental accessories such as lenses, pinholes,
mirrors and a hologram to perform hundreds of
fascinating experiments. Holograms viewing is easily
demonstrated with this kit, hologram making is
possible, but is recommended only for advanced
experimenters.

[J Laser Experimental Kit

. $98.50
. $84.50

$119.00

AIRCRAFT/AUTO/BOAT QUARTZ
CRYSTAL CHRONOMETER

Revolutionary!, was the reaction of our customers
when they saw our latest kit. Measuring only 2%’ x
2%" x 2-3/8", and accurate to 10 seconds a month, this
chronometer promisés to entirely replace mechanicat
clocks in cars, boats and airplanes.

Fits into a standard 2%’ instrument panei cutout. The
displays are bright L.E.D. displays that should last a
lifetime. Setting controls are recessed and operate
from a pointed object such as a pencil point or paper
clip, in order to keep non-authorized hands off. The
clock should only have to be reset at very great
intervals, or in the event of power loss {i.e. replacing
battery in car). The clock is wried so that the timing
circuits are always running, but the displays are only
tit when the ignition is on, resulting in negligable
power drain. The low price is oniy possibie because of
a new one chip MOS clock circuit, developed for
quartz crystal wristwatches.

Operates from 10-14 Votts D.C. An accessory unit
which mounts on the back adapts the unit 59 20-28
volts for twin engine aircraft and larger boats using 24
Volts ignition. Know how disgusted you are with the
usual car clock? Order this fine unit now for rallying,
sports avents, nPavigation, or just to have a fine
chronometer that will give you a lifetime of superbly
accurate time.

O Quartz Chronometer, Kit Form....
O Quartz Chronometer. Wired
0O 24 voit Adapter

Circle 88 on reader service card
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50 MHz DIGITAL COUNTER
LABORATORY SPECIFICATIONS
AT A BUDGET PRICE!

We feel the most important thing about building a kit
is saving money. There are a tot of other advantages of
course . . . mair ility, use of dard parts,
complete documentation, and the experience and fun
of building it, but the overriding consideration is
economy. This kit costs less than half that of the
lowaest priced competitive unit on the market.

The Aries 50 MHz counter is designed for years of
maintenance free service. MS! integrated circuitry,
cold cathode display tubes and conservatively rated
transformers mean low temperature rise. All displays
and 1.C.'s are in & for easy intainability. The

master oscillator is a 1.0 MHz crystal in a custom

designed cosmos oscillator circuit, having a stability of

+ 3 PPM. Accuracy is 0.005% worst case, 0.0002% or

better when adjusted to WWV with a communications

rec@iver. A front panel selects a tlrmng interval of 1.0
1

' ds or 10 ds. A variable

monostable multivibrator holds the count on the front
panet for a pariod cf a fraction of e second to infinity.
For use in the period mode, the 1.0 MHz oscillator is
connected to the main counting chain and gated by
the input signal.
Assembily time for the kit is approx. 10 hours. The
semiconductor complement is (1) 7400, (1) 7408, (1)
7442, (10) 7490, (2) 74122, (6) 74141, (1) 74193, (1)
74196, (1) 74511, (1) CD 4007AE, (1) LM309, (6)
Diodes, and (1) Transistor. |If you always wanted &
laboratory quality counter, but could never justify the
price, here is your chance.

O 50 MHz Counter Kit, Complate with Crystal Time
Base and Cass — Postpaid in USA $125.50

Ll
POCKET CALCULATOR

Dear Customers,

We would fike to take this epportunity to thank you for
yvour tremendous response ta our Pocket calculator and, at
the same time, apoiogize for the delay in filling some of
Vour orders, and ‘any inconvenience this may have caused
you.

Several unfortunate circumstances have forced us to tem-
porarily stop taking orders for our pocket calculator and de-
layed the filling and shipping of purchase orders. The over-
whelming demand for thes€ calculators rapidly ate up our
off-the-shelf inventory. Now we are experiencing a lot of
difficulty in procuring the LSI chip from the vendor, and
this slow and dwindting delivery has all but halted produc:
tion on the calculator.

Although we are unable to fill orders or deliver at this time,
we plan to be able o again enjoy your patronage in early
April.  We are making every effort to resume production,
replenish our stock and accept orders for our pocket cal-
culator at the earliest possible date. as soon as parts become
available to us. iIn the meantime, we weicome any requests
for information regarding the calculator, and thank you a-
gain for your continued interest. /

. o .
Sincerely, mﬂw»”g J/{.'I/n‘

O Check Enciosed [ Master Charge [J BankAmericard

S i RS NN ERE NP

ARIES, Inc.
119 Foster Street, Peabody, Mass. 01960
(617) 532-0450
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DISCOUNT
PRICES

TEST
EQUIPMENT

s ENCMOF!E
Lesder

Shure and Electro-Voice
Microphones

I.LE.C./Mullard
Tube Specials

Catalog & Prices on Request

FORDHAM

@ 558 Morris Ave.
RGA

Bron:
DISTRIBUTORS OF ELECTRONIC SUPPLIES

x, N.Y.
Tel: (212) 585-0330
Circle 89 on reader service card

Radio Supply
Company, Inc.

[
| SPECIALS OF THE MONTH i
E LM309K 5 volt 1 amp regulator
U | $1.95 ea. 5/$7.9%

7400 7401 7402 7403

7404 7405 7408 7410 Each $.20

7420 7430 7440 7460

LOW POWER DEVICES

74L00 74L02 74L04 74L20

74030 7471 74L72 74173 EEHT S0

7481 7442 EA. $.90 7489 EA. $3.25

7447 7448 EA, .90 7490 EA. .69

7473 EA. .40 7491 EA. 1.05

7474 EA. .30 7495 EA. .85

7475 EA. .69 74154 EA. 1.75

7483 EA. 1.20 74165 EA. 175

7486 EA. 45 74181 EA. 4.50

LINEAR SPECIALS

LM309K (T03) 5 voit reg. EA. $1.95

LM309H (T05) 5 volt reg. EA. .95

LM300 Positive volt reg. EA. .75

LM308 Micro Power Op. amp. EA. 1.50

NE565 Phase Lock Loop EA. 2.95

NE566 Function Generator EA. 2.95

NE567 Tone Decoder EA. 2.95

709 Op. amp. .. .35¢ ea. or 10 for $3.00
! 741 Op. amp. .45¢ ea. or 10 for $4.00

747 Op. amp. dual 741 EA. .95

LM380 2 watt amp. EA. 1.95
CALCULATOR CHIPS

5001 LS! Calculator Chip

One Chip Calculator EA. $9.95

with complete info.

LED DISPLAY
7 Segment (Man 1) Display EA. $3.95
2/10 '‘Character Height'’
Man 4 Type EA. $3.25

Man 3 type readout EA. $2.95
Led Large Visable Red 3/%1.05
Led MV 50 Type 4/%$1.00

l 8223 Field Programable Rom
256 Bit with 32 8 bit words
EXTRA SPECIAL Each $7.95

Mim. order $4.00 Prepaid in U.S.
Orders filled within 3 days after receipt.

INTERNATIONAL ELECTRONICS

UNLIMITED

P.0. Box 2238
Walnut Creek, Calif. 94595

Circle 90 on reader service card
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try this

BROKEN DIAL POINTER
Many times, a plastic dial pointer
breaks off so you can’t see what sta-
tion you are dialing. To repair it, all
you need is a piece of solid hookup
wire—number 22 or larger. Strip the
insulation off one end and solder this
to the part of the assembly that rides
along the dial cord. (The insulation
left on the wire gives you a colored
pointer so select a color such as red
yellow or white for a good contrast

between the pointer and the dial.)

If' the dial pointer assembly is all
plastic, heat the bare end of the wire
with a soldering iron and push it into
the plastic piece.—Homer L. Davidson

ALLEN WRENCH HANDLE

Certain small sizes of Allen (and
spline) wrenches are used most fre-
quently. These are the ones most fre-
quently lost or misplaced. To prevent
this and save time and trouble in us-

ing such a tool, provide it with a
handle improvised from a spring-type
paper clip. This will serve as a handle
and also provide a means to kecp the
tool on a pegboard hook when not in
use.—Glen F. Stillwell R-E
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the best features of
] magnetically driven

e corner reflector
n to make it .a
The unique 1eaturg o! this
¢ ability 10 discnmmattt:i
desired signal and unwan ‘es
vibrant lite-like color piu
tening at its finest.

In these antel_mas
the log periodic an

an
arrays with UHF sectio

s t

petween
noise. Shal‘v..
FM stereo lis

Investigate now!

S & A ELECTRONICS
Phone 419-693-0528
202 W. Florence St. Toledo, Ohio 43605

Circle 91 on reader service card

FREE ALARM
SYSTEMS
CATALOG

Full line of professional burglar and
fire alarm systems and supplies. 80
pages, 400 items. Off-the shelf de-
livery, quantity prices.

mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

A
o
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INVENTIONS & PATENTS

INVENTIONS wanted. Patented; unpatented.
GLOBAL MARKETING, 2420-AE 77th Ave,
Qakland, Calif. 94605

WANTED

QUICK cash for electronic equipment,
components, unused tubes. Send list now!
BARRY, 512 Broadway, New York, N.Y. 10012,
212 Walker 5-7000

TUBES

RADIO and TV tubes 36¢ each. One year
guaranteed. Plus many unusual electronic bar-
gains. Free catalog. CORNELL 4217-E Univer-
sity, San Diego, Calif. 92105

e

SAVE money on parts and transmitting-receiv-
ing tubes, foreign-domestic. Send 25¢ for gi-
ant catalog. Refunded first order. UNITED RA-
DIO COMPANY, 56-R Ferry Street, Newark,
N.J. 07105

RECEIVING & industrial tubes, transistors. All
brands—Biggest discounts. Technicians, hob-
byists, experimenters—Request free giant
catalog and save! ZALYTRON, 469 Jericho
Turnpike, Mineola, N.Y. 11501

RS T EEe—— T
PLANS & KITS

e 2]

ELECTRONIC KITS for PHOTOGRAPHERS.

Free catalog. P.C.B.C., Box 11012, Palo Alto,
Calif. 94306

TESLA COIL—40” SPARKS! Plans $7.50, In-
formation 75¢. HUNTINGTON ELECTRONICS,
Box 2009,-R, Huntington, Conn., 06484.

vices). $1.00 per word . minimum 10 words.

. no minimum.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70¢ per word

FIRST WORD and NAME set in bold caps at no extra charge. Additional bold face at 10¢ per
word. Payment must accompany all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable ads
not accepted. Copy for June issue must reach us before March 27

I‘.’IHI}{ 3,\.1 $300 eacu

SEVEN SEGMENT DISPLAY

displays D-9 plus 9 letters, visible as low as 1 ma. 1.65V,
compact-16 digits per 3" width, right hand decimal point,
perfect for calculators. A

ven or more 2.90 eacw AN

&
MANE o :

Ny

high brightness--350Ft-L ©20ma, Single plane, wide angle-
viewing--1500, standard 14 DIP, long life--solid state,
operates with [{ voltage requirements., displays all digits
and nine distinct letters.

| [
I CLASSIFIED ADVERTISING ORDER FORM |
I |
1 l
| 1 2 3 7 5 |
1 |
| 6 7 8 9 10 l
|
I |
| 11 12 13 14 15 |
| |
I 16 17 18 19 20 I
| |
{ 21 22 23 24 25 I
|
I 26 27 28 29 30 |
I |
I 31 32 33 3 35 I
| { @ .70 Non-Commercial Rates} =3
| No. of Words | @ $1.00 Commercial Rate R I
No. of Words in bold face NAME_ |
= @ 10 e |
l Total Enclosed  § ADBRESS I
Payment must ac-
I Insert_______time(s) Icompany olrder un- ¢ STATH 2R }
ess placed
I ) . ) through accred-  SIGNATURE |
Starting with issue ited advertising MAIL TO: RADIO-ELECTRONICS, CLASSIFIED AD DEPT., |
| agency 8 200 PARK AVE, SOUTH, NEW YORK, N.Y. 10003
J
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SILICON signal diodes 100 PIV-80ma
KES556 0p amp .
741 linear op amp, fully compensated-14 pin or T0-5 .55

60 for $2.00
.75

723 precision voltage regulator DIP 1.00
#OOseriesDIP

7400 .25 7413 1.75 74H51 .35 74L78 1.00
74L00 .35 7420 .25 74H52 .40 7480 .50
74H00 .35 74L20 .35 7453 25 7483 1.15
7401 25 741420 .35 74H53 40 7486 65
74H01 .35 74H22 .50 7454 30 7489 3.00
7402 .25 7430 .25 74154 35 7490 1.00
7403 .25 74130 .35 74L55 35 7491 1.15
7404 .25 7440 .25 7460 25 7492 .90
74L04 .35  74H40 .40 74L71 50 7493 .90
74H04 .35 7441 1.30 7472 40 7495 1.15
7405 .25 7442 1.00 74L72 50 74L95 2.00
74HOS .25 7446 1.50 7473 55 74107 .55
7406 1.00 7447 1.50 74L73 80 74153 1.75
7408 .40 7448 1.25 7474 40 74154 2.50
74H08 .50 7450 .25 14L74 80 74181 3.50
7410 25 74HS0 .40 T4H74 85 74192 2.25
74L10 .35 7451 .25 7475 1.15 74193  2.00
74H11 74L51 .35 7476 55 74195 1.00

.50
caicuator ona chip
40ponDIP

Add, subtract, multiply, and divide
12 digit display and calculate
Chain calculations

True credit balance sign output
Automatic overflow {ndication
Fixed decimal point at 0, 2, 3, or 4
Leading zero suppression

Complete data suppliec with chip

1t comparator
8 line to 1 line selector
parity gen/checker

256 bit programmable ROM

8 input multiplexer

2 tnput 4 bit multiplexer

4 bit comparator

BCD to decimal decoder

fast carry extender

2 input 4 bit multiplexer

4 bit P1, SI, PO, SO

4 bit shift register

10 bit SI,PO register

10 bit PI,S0 register

45MC presetable decade counter
45MC presetable binary counter
presetable dec. counter 75MC
presetable dec. counter 10MC
25MC divide by "N 2 to 15

tri state quad latch

8 bit SI, PO

8 bit PI, SO

quad bistable latch

— - 3
CD3universal counter
Can be programmed to count to any XIT
modulus 2-9 for one kits 2-99 for
two kits, etc. Includes board, 7490,
7447, RCA OR2010 Numitron display
tube and five programming components.
Full instructions included - perfect
for displaying second, minutes and
hours, etc.

CD2dgitd _counter

Unit includes board, 7490, KIT
7475 quad latch, 7447 seven ASSEMBLED

EPOXY

L T

—NaN .
CUNgILLnnSS 388888338853
SBnBdoS oo

SS 0SS n6S 360

$8.95

$9.95

segment driver, and RCA OR2010 1
Numitron display tube with K

decimal. 1" - 4.5" module will ; /

mount on 1" centers ,(\ /

. 3 L e I 2010
nNears =T NUMITRON
LMI100 positive DC regulator T0-5 .80 J . digital
NES26 high speed comParator DIP 1.00 display
NES60 phase lock loop DIP 3.25 tube
NES6]  phase lock loop DIP 3.25f . 1incan-
KES65 phase lock loop T0-5 or MINI 3.25 descent
NE566 function generator T0-5 or MINI 3.50 5V

NES67 tone decoder T0-5 or MINI 3.50 § . 7 seg-
709 popular op amp OIP .35 ment

710 voltage comparator DIP 504 . .6" high
71 dual comparator 0IP .15 numeral
723 precision voltage reg. DIP 1.00 | . visible
5558  dual 741 of amp MINI 1.00 at 30
810 dual op amg DIP .80 feet

787 dual 741 op amp OIP 1.00 § . left hand!
LM30Z op amp voltage follower T0-5 1.25 decimal
LM308 op amp TO-£ 2.00f - 9 pin
LM311 comparator 70-5 1.50 base
LM380 2w audio amp DIP 1.50 (solder=
LM703 RF-IF amp epoxy T0-§5 .80 able}
LM309K SY-1A power supply module 70-3 2.50 Jeach  $5.00
LM309H 5¢-200ma power supply T0-5 1.00 §5 for 20.00

ALl IC"s are new and fully tested. leads are plated with
gold or solder. Crders for $5 or more will be shipped
mrepaid. Add 35¢ handling and postage for smaller orders.
California residents add sales tax. IC orders are ship-
pod within two workdays of recelpt of order, kits are
shipped within ter days of receipt of order. COD's may be
ptoned in....NOSEY BACK GUARANTEE (W ALL GOODS SOLD. ... ...

p.0. tox 3 carmicnaet, can 1. EDERESWRLIY
e 95600 Y ST RONICS
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BUILD your own TELEPHONE ANSWERING

p R I C SERVICE. Detailed plans $3.90. TONASCOPE-C
Ic ES 400 Third Ave., Sateliite Beach, Fia. 32937

GENERAL ELECTRIC — e—— L
SLASH ED AUTO—TRANSFORMER CONVERT any television to sensitive big-

vk screen oscilloscope. Only minor changes re-
FACTORY HRSTS T .L,z AT\hrare surplus find. quired. No electronic experience necessary Il
w |. i is mer del —_
NATIONALLY L ors 50 difteranc o | | lUstrated plans $2.00. RELCO-A25. Box
KNOWN ;E lt'_ﬁ: ages from less than 10 ﬂ)ﬁai-(ouston Tex. 7701
ANDS ¥ to over 250 volts, st
SATISFACTION GUARANTEEO i currents from 15 to BUILD 32-FUNCTION DIGITAL COMPUTER
DIGITAL TTL -------noomcnoe- el adeal for o | | 24-PIN IC, 12 TRANSISTORS, COMPLETE IN-
. T (e e STRUCTIONS, $15.25. ELECTRONETICS, Box
22¢ or workshop.We supply 278, Cranbury, N.J. 08512
.22¢ complete data. In fact- —
%i: ory sealed cartons. FREE kit catalog: scramblers, tone encoders
.22¢ STOCK NO. J9467 and decoders, alarms, sounders, automatic
.22¢ 5% x6"x4%" 21 Lbs. $12.50 ea. 2/22.00 telephone recorder phone patch, IC kits and
o MORE TRANSFORMERS more. KRYSTAL KITS, 2202 S.E. 14th, Bent-
$1.20 22 volts, 0.5 amps. 2" x 1% ' x1%" onville, Ark. 72712
$1.15 STOCK NO.J9451 2.50 ea. 4/9.00
slz-gg 48 volts 0.5 amp. ct., & 5.5 volts 0.5 amp. ELECTRONIC ORGAN KITS, KEYBOARDS
2%"'x2%"x2" STK. No. J9450 2.50 ea. 4/9.00 and many components. Independent and divi-
. 16 voits 3 amp. & 30 volts 1 amp & 170 volts. der tone generators. All diode keying. I.C_ cir-
M5I% LU Gl 23RS S%TX2UT 2% STK NO.J9254 3.00 ea. cuitry. With our kits you can build any type or
el LS O S U L B size organ desired. 25¢ for catalog. DEVTRO-
LINEAR INTEGRATED CIRCUITS 42T STK NO.J9448 474 22. 2/9.00| | NIX ORGAN PRODUCTS, Dept. B, 5872 Ama.
pola Dr., San Jose, Calif. 95129

12 voit 4 ct & 170 volt (NIXIE) winding.
;(ig% Tr%% %I,P STPMTIDIP %g: i%%ggg 2'/,:2'/“3,3?1?'( no. Jgaa\éost.so ea. 4/3?2:1'"9

. . FREE catalog. Most sual electronic kits
;ﬁg }8? DIP or MINIDIP 28: %8;;3;8 NEW COMPUTER GRADE CAPACITORS available. Mugic acces:tr;:e:. Surf, Vr\z::j Syln-
748C T0-5 DIP or MINIDIP ....43¢ 10/$3.95 thesizers, Wind Chimes, many others. PAIA
558 (DUAL 741) MINIDIP .......75¢ 10/§6.75 30.000 e 10 yolts 1:23 oa. 6/7.00 N0-12026 | | ELECTRONICS, Box B14359, Oklahoma City,
558 (DUAL 741) TO-5 ... .90¢ 10/$8.25 32,000 Mfd. 40 vOits 2.00 ea.6/11.00 No.J2210 Okla. 73114
LM309K TO-3 ..cccovereneevracnene 2.25 5/$10.00 3,750 Mfd. 75 volts 1.75 ea. 6/9.00 No. J2116 B o
include suffici 5 funded. ELECTRONICS EERI
GENERAL PURPOSE S o 2 e e e e NN EERIE
S||_|c0N TRANS|STORS bargains. MINIMUM ORDER $3.00
R O R T B, Wee L O L PP S T
RS e ﬁ-gg }88%{%%8 A DELTA ELECTRONICS CO0. AVIATION ELECTRONICS TECHNICIAN—Pre.
523231 - 105 2.00 100/$17.50 BOX 1, LYNN, MASSACHUSETTS 01903 pare for exciting career in new field of "Avion-
9N3643 NPN ' 23¢ 10/%200 100/21750 Phone (617)388-4705 ics”. |Train at nation's largest aeronautical
2N5133 NPN ........ 15¢ 10/$1.25 100/$10.00 school. Indicate if eligible for G. | Benefits
2N5134 NPN ........15¢ 10;%1.25 100/$10.00 Circle 103 on reader service card SPARTAN AIRSCHOOL, International Airport,
2N5137 NPN ........18¢ 10/$1.50 100/g13.65 - MNW, Tulsa, Okla. 74151
2N5138 PNP 15¢ 10/$1.25 100/$10.00 L =
2N5139 PNP .....15¢ 10/$1.25 100/$10.00 | | [NATIONAL MOS [CT5005 FREB brochure. FCC license. Key Tests-An-
2N3055 NPN ............ $1 10/$9.50 100/$86.25 DYNAMIC shift registersTO-5 [CALCULATOR ON A CHIP
MSO2 " dual 0 Tbit .75 | This chip has a full Four ?‘é’gﬁh&%zgemﬂvs .g]g Cé);'IIMUNICATIOr;uS
" a bit 1.00 ti . o 889, Roswell,
1 AMP SILICON RECTIFIERS WIS006 dual 100 bit 1.00 |controlted ny tour coort ml | N.M. 88201

.50 Eadds entry to memory), % =
.50 [(subtract entry from memor,
55 MM5016 512 bit 1.00 |CM (clear memory--without-- TV TUNER repairs—Complete course detafs,

——

1N4003 200PIV 12/$1 100/$6 1M/§45 R

1N4005 600PIV ..........10/$1 100/%7 1M/

1N4007 1000PIV .......... 7/$1 100/$9 1M/$75 R — Je?rlggdre;;ng:yr‘i?::sr:} 12 repair tricks. Many plans. Two lessons, af
MM504  dual 16 bit 1.00 |ent for $1. Refundable. FRANK BOCEK, Box 3236

DTI. INTEGRATED CIRCUITS MM505 dﬂgl 32 bit 1.25 entry)- — = (Enterprise), Redding, Calif. 96001
DIP PACKAGE e I :

930, 936, 945, 946 and 962 Spemfy number analog switch +12 DIGIT DISPLAY AND CALC. LOGIC NEWSLETTER, design and construc-

of each type .........20¢ 10/$1.75 100/$16.00 2.00 {-7IXED DECIMAL AT 0,1:2.3, tion. Sample copy $1.00. LOGIC NEWS-
3 CHIP AT T BT LETTER, Box 252, Waldwick, N.J. 07463

S".lCON S|GNA|_ D|0DES CALCULATOR SET '35¥EHTSEGMENT MULTIPLEXED

” / .Thisdga!cufl]atiri set hiast I O (T, FCC first, second class homestudy answer
IN4148 (IN914 equiv.) 20/$1100/$4 1M/$30 5}§:‘le}§‘,';and°‘e,,t"fyf’° i .g'}‘,{&ﬁ"ga Bl g:“, Q manual. Enter Electronics. $9.95. Satisfaction
will add, subtract, multi Chip and data--$14.%% guaranteed. PACIFIC, Box 4188A, Mountain
RTI. INTEGRATED CIRCUITS T0'5 ply, and divide. Overflow Data only------ 1.00 View, Calif. 94040
and negative signals are {refundable '
EPOXY PACKAGE provided.

- Chips and data---$6.95 [MC1013 ECL 85mc ff 1.00 SHORTCUTS to success! Highly effective,

ulL900, ul914 and ul923 .......cccvereneun ecify * Data oly-----—on 1.00 |MC1023 ECL driver o¥00 ’ "
! : profitable short courses. (75 choices). Study
number of each type ........ 5/$1.00 100/$15 00 (refundable) [MC1039 ECL-TTL 1nterfacg o at home. Diploma awarded. Our 27th year.
MOI.EX |c SOCKET Ple MV-50 vl‘gdagnn;'t;iga w0 8850, 96?;--one shot multi- Free literature. CIEE-E, Box 10634, Jackson,
- . N nator 1.00 Miss. 39209
100/$1.00 200/$1.80 300/$2.60 500/$4.20 m& o0 8269 g;ggeﬁiiigsaﬂebg:
700/$5.80 1000/$8.20 ea addn 1000/$7.50 ;—ﬁ mmpargtor" 160 R Ot o e S e o s
MV-108 Visible red MC853 dual JK DL 130 BUSINESS OPPORTUNITIES
READOUT TUBES (oo @2V 75 Luael dud K “UtiTogicei0
L Sy ignetic
5 Volt 7 Segment RteaziRout Tutbe $§ .95. Count- SP659 dual 4 input buf. .25 START SMALL HIGHLY PROFITABLE ELEC-
ing and Display Kit (Readout Tube +7490+ SCHOTTKY 7 55700 tacn o TRONIC PRODUCTION IN YOUR BASEMENT.
. .75
7475+7447) $5.25, 3 Kits for $15.00 82530 8 input muitiplexer & mgﬁ,, R Investment, knowledge unnecessary. Postcard
82533 2 input 4 bit multiplexer | <ic (95420 .75 brings facts. BARTA-REIl, Box 248, Walnut
0, :(0 g ’ »
Ya & Y2 WATT 10% RESISTORS || |ezsa1 | aues co/ok elenent Zn M| | Creek Caii 94597
1AW 5¢ 30/$1.20, 100/$3.00, 500/$13.75 as gggg; gl?it Ea;igytgeniﬁh?cker 2 5:Egg }gg = e
ow as 1.7¢ ea in quantity-see catalog npu LTSGR SRE - ey s x
%W 4¢ 30/90¢, 100/$2.50, 500/$11.25 as 8200  dual 5 bit buffer register 24 pin DIP--- 3.50 e g T LY TOIN SO
low as 1¢ ea in quantity-see catalog 8263 3 input 4 bit multiplexer 24 pin DIP---- 3.50
8264 3 input 4 bit multiplexer 24 pin QIP---- 3.50 " A
—| it 5—O1 A1l IC' d fully tested,leads are plated with|
g:: ﬁ‘g:'g?obgri%f;g;'_" ;ﬂ,’:"ﬁ:,'fmpédm gold orss:ﬁe:?w agrders for $5 or more will I?e shipped

enre a0 satos. tax, “TC orders.are.shinped with 20 hrs.
D I G I _K EY :g:ICEnUPAAIﬁﬁEE'E: C0D's may be phoned'in ............. Money back guqrant:e = _-_-" - r
BRBWLON: =, " | | = 2 oo e e
BOX 126H THIEF RIVER FALLS, MN56701 ELECTRONICS (916) 966-2111 TR Rl S
Circle 102 on reader service card Circle 101 on reader service card
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IGITAL CLOCK ON A CH

P"
ony $14.95 o

5

Spring Clearancec Sale

Similar to Mostek 6001. Qutperforms Texas 8- O owy

siHow's Your

MEMORIES

For 1973"

i =

READOUTS

Buy 3 —
o $2-95 Take 107 Buy 3 — Take 1‘:;;/- ::::w“ $3.50
This display is excellent for 01101 232‘5;‘ RAM MOS 8.50
small portable electronics, g1103 1 ter Gen. ROM 12.50
such as DVM's, calculators, |[JO 2513 cn.:i HAM TTL 3.50
ste. Equivalent'to Monsante (| 07489 €4 Bit RO CTp 7.95
M 3A. Operates from 5V 8MM5260 1024 Bit RAM 8.88

20 milliamperes, with 47
otun dropping resistor.

o
butitute to famous U.S. maker. 2i- 12-DIGIT digit TMS1802. A 40-pin DIP. Adds, multiplies, A
BD-68 L e i ONE CHIP ELIMINATING 1% and “CALCULATOR subtracts, and divides. Use with 7-segment $12 95 ot
Pin DIP — IMAG Saver! Money saver! Latest in clock NEw readouts, Nixies, and LED's, We include sche- - Y
other parts. Spuce Baver o aperation. 4 or 6 digiLs, , ON A CHIP' matics, instructions to build ealculator. 3 for $35
(:T:,gr“ 4.0ml‘|z operation, Internal digit muldple\‘ascxlllnx:- 7\ \\‘ "
’ blanking, high output current for sim- g 5 Facromy
:,(1’; e imerface Singzle paver sux;nllymtrn‘xjwlr;lu))?‘ o 1¢ SALE LINEAR s L :'-nn.
ki fur reduced current drain, ® racTomy
:rz.lrf;‘;le,bl;i\'n‘ll”;!go'\ LSI, Spee sheets included. PO SCHO| l KY I ' L lc GUARANTEED ucrolv V(SVI
O 531 Hi slew rate op-amp (T0.S)
35 WATT aubto O $3.33 ALLEN BRADLEY’'S | BUY 1 AT SALE PRICE B 332 Micro power 741 (¥0-5) . ..
AMPLIFIER BASIC 2 FOR STEREOSE | H ' [0 533 Micro Power 709 (TO-S)
- or includes: Signetic MICRO-POTS GET 2nd FOR 1‘ O 336 FET inPut op amp (TO-S)
For Class AB use. Basic it b A’ - P
oo iver TO-5 | Troe G 1,27 REG, 1c Mom: O 537 Precision 741 (70-5) . ...
I, with ‘a pair Of Complimentary 35- =< dish el Tl J SN74500 $0.98 2 for 0 540 70W pwr driver amp (TO-5) .
watt ‘plustic transistors, ie. 2N6206 npn | 10l0 wilh shalt B 0 SN74s501. .98 2 tor 99 [J 550 Precision 723 voitage reg. (DIP)
| il and Z'N(ill(;g pnp,bwuk:’slchemuucm printed 2t $1 R [0 SN74S02. . .98 2 for .99 B 555 Tln;e_r 2 u's‘uct:nd:hto 17:’1(:(“ -
§ circuit and parts board layouts. or [0 SN74S03. .98 2 for .99 556 S5 imes faster an
on D2 0 SN74504. . .98 2for .99 | [J 5S8 Dual 741 (mini DIP) ..
NATIONAL “OP"” AMPS Buvany 3 || 5070 o 0 SN74s0s. 98 2for 99 | [J 560 Phase lock loops (DIP) .
Type Oescription Take 10% | | 1 400 O O .98 2for 99 | [ 561 Phase lock loops (DIP)
] LM-300 Super 723 V. regulator 70s $1. 49 0 so0 1 [ .98 2 for .99 [ 562 Phase lock iooPs (DIP)
[ LM-301 Hi-performance amp 4 “ 02.0k (120K O 5 Mer [n] .98 2 for .99 [J 565 Phase lock loops “‘2
[J LM-302 Voitage follower TOS 1.49 We atock Lock @} .98 2 for .99 [J 566 Function gene A)
0 LM-304  Nek. voltage rogulator r'.?: 1.a9 | | Serewdriver vy 0 ‘98 2ftor .99 | [J $67 Tono gensrator (A) i
O LM-305  Pos. voltag ulator © Pge ]| tow wrices C] $N74520 98 2tor .99 8 595 Four quadrant mulllrllsr =
LM-307 Super T o1lae | e v [0 SN74S21 .98 2 for .99 702C Hi-grain, DC amp (TO-5)
% L300k v Sobma V. :::::l 0% o5 198 'E_?p?:lSISTOR POTS g snrasaz 38 2fer 39 | [ 703C AV-iF, amp, 14 ckiz (TO- s)
i 2.25 . SN74S40 .98 2 tor .99 9 perational amp
o t:'i‘s'?," 31..‘:.",'?,.‘.’. 88 Serewanyer Any4 ' O sN7asso .98 2tor .99 | (0 709CV _Op amp {mini DIP)
% LM.370 AGC squelch aop amp TOS . . 1.39 || .yjs. for $1 [J SN74Ss1 .98 2for .99 | (0 710C Difterential amp (A)
0 tM373  AMFM SSB If strip TOS . 3.7S || gy or 0 SN74S64. .98 2for .99 | [J 711C Oual dif. comp (A)
| 0] LM-380 2 watt amplitier . 1.98 75 [0 1.0K ng-: CJ SN74Ses. . 98 2 for .99 | [J 723C voitage reguiator (A)
100 [J 2.5 a so. [J SN74S74. . 1.98 2 for 1.99 [0 741C Frequency componutor 709 (A) al
only $3 95 200 C5.06 75K [0 SN74S582. . 1.98 2tor 1.99 | [0 741Cv Frea. comp 709 (Mini DIP) 3
LED 7 SECMENT - 280 () 7.sx 0100K | [ SN74s5108. 1.98  2for1.99 | [J 747C Dual 741€C (A) ..
READOUTS U3 for $10. 300 100k 230K B SN745112. 198 2 for 1.99 8 s 'ﬂ‘;l Ta1Cs ‘(‘" : D",)
750 [J 20.0K | SN745113 1.98 2 for 1. req. ad]. mini
MAN-4 EQUAL READOUT 0 5 0 SN745140 98 2ftor .99 | ] 709-709 Duai 709C (DIP)
0-9 plus letters, for SN- 0 SN74S153. . 3.98 2 for 3.99 (J 739-739 Dual stereo nreamn
bt
T41K, Snaps in 14-pin DIP [ SN745187. 3.80 2 for 3.81 | 0 741.741 Dual 741C (A)
socket. ¥3” x Y4 x Y”. O sN74s182. 2.98 2tor 2.99 | (J 75450 Dual peripheral driver (DIP)
BV  10ma, with decimal (A) TO-6 or DIP dual in line pak
point. Like MAN- 1 L t Pri
[] Socket for above, 50¢ E M LA t s I ®
Potter & Brumfleld argest ve ection TTL IC
KAP RELAYS Brand Nt;\;pe Sa.mp.v Packages Order by type number! Spec sheets on request “ONLY"
< iJ SN7437 .so ] SN7a7
Yowr chotce ) SN7400 3.25 | [ gn7438 o3 H onjaze .as 0 SN74151 1.13
p 2.98 0 SN7401 .25 -65 [ SN74153 1.49
teris7:80 p g O SN7a02 125 | D SN7430 25 g sh7as1 1o £ SN74154 310
K E SN7482 .
BusiseImy oo feldvacs 25 | Bsyraez 1z | oposwdss was | B Svdiszias
Va3 5N - SN7443 1.2y SN d '
SN74 . 7486 .49
Excetlent for “HAM " use as antenna switching, latcning. §o SN140s 27 | O sN7443 11 (7 SN7a89 1a'so 0 sn7a1s7 1.25
transmit, receive, etc., and 100°s of commercial or in. &% [ sN7407 e O SN744S 1. 50 O SN7490 1.00 g 158 1.48
dustrial uses. Includes plastic dust-cover with diagram =0 sN7a g [J SN7446 1.50 3 eN7491 1.25 SN74160 1.79
and hookup info, 11-pin plug-in base. Contacts mosable * | G sn;agg .29 [J SN7447 1 s0 O Sn7asz 123 0 SN74161 1.79
gold flashed silver, stationary overlay, with silver cad. | Includes SN7490. dec- ? .29 (] SN7448 1 39 g enjasz 7 O SN74162 1.79
mlum oxide movables, All contacts 10 amp 3PDT. Coil ade counter, SN7175 ﬂo 0O SsN74a10 -25 [] SN74s50 75 0 SN74163 1.79
data.116VAC 2250 ohms, 17.56 ma, 12 VDC 21 mils | latch, SN7441 BCD de. || »S 0 SN7411 28 O sN7as1 22 L sN7494 110 O SN7416s 3.s0
168 ohms, Size: 2147 x 1 5/16”. Wt. 4 ozs. Center pin | coder ~ driver. 0-ta.9 2~ [ SN7413 95 O sSN7453 .25 O SN7495 g5 0 Sn74180 1 10
missing. Comar Mg, type equal too. Nixie tube, instructions. s "E SN7416 .48 O sNrdes §§’ B :N;M?go 110 C] SN74181 4.50
E 3 [0 SN7417 a8 . N74 1.41 O] sN7a182 3.
@5 sN7a20 | U sN7ass .25 0 SN74107 a4 toil)
3WATT AUDIO amp ($2:95 Tgawa 32 Qavase 2 | opgoawaln B3 | 5 S8 138
- 3 FOR 36.00 0 sN7a26 .32 0 s £ 8 SN74122 .65 0 SN741 5§
N7472 | 92 1.75
Delivers walls_continuous. 10 watts peak, Wi E SN7a30 25 | o GR7O7S 36 8 ) O SN74193 175
x1 R - . .
heat sinks: micr VgxVaxb2”. 9 10 30V sup SN7432 .25 O sN7473 .39 O enyaids 135 | O sN7a19s 1018
ply. High sensitivity. 8 OB, s i e * Factory Marked! O SN747s 1.00 O SN74156 1 a5 [ $N74198 2.65
stereo phonos. tape. FM, AM TV, servo. - - ] SN74199 2.65
The lowest price digital clock kit (with cabinet) as

far as we can see in U.S.A, Scientific Devices' engi-
neering dept. took extra patience in designing to give By Scientific WITH
you the finest digital clock kit using the latest tech- Dovices CASE

nigues in an easy-to-understand booklet. The cabinet-
making section gives it the “‘interior decorating’’ touch
so that it may ft into any room at home, shop or
office. Wainut laminated tapered {ront cabinet, with
gold-line front. Tapered legs lor easy VIE\AIl\g Large
G. 7-sexment fluorescent 'blue-green’" polaroid
zlow for the latest easy-viewing. FEATURES: 6 display
tubes, completely etched and thru plated cireuit board,

NEW LOWEST PRICE

DIGITM

$39.95° CLOCK KIT

all IC's. Includes BCD outputs for use with timer
options, may be wired for 12 or 24 hour display. Smaller & miore a
Indicates HOURS, VIIN['TES SECONDS. 1156 VAC 60 - i Compact

« 8" x 5% x 3” case

cy. Gift packed. Wt. 3 Ih:

5 — PLASTIC 38W powers, pnp, silicon, hobby 2N6124 . . ...
2 — MOS FETS, N channel 10K umos 3N128, TO-18, RCA .

2 — MOS FETS DUAL GATE, N chan. 3N187, TO-18, RCA

2 — MOS FETS, DUAL GATE, N chan. 3N140, TO-18, RCA

4 — RCA 2N3600 NPN, UHF transistors, tv- fm TO- 18 1000me .
4 — PHASE LOCK LOOPS hobby 566, 560 561

10 — MINI DIPS phase lock loops, 109 741 301, 307 hohhv
2 ~ VOLTAGE REGULATORS, LM309K, hohb). TO-3 o
1 — DARLINGTON AMP, “/gmn of 50,000 hfe, TO-18, plasuc 0T

1 - 300V PLASTIC POWER TAB transistors, éw $
5 —TO-5 Case 536, 640, 6565, 567,
*Untested, zuarzmleed satisfaction

PRSP
e

T41*

Circle

—_— e P m——
“wior Dollar Stretchers | [, 12200 SRS
- LEDS", visible, micro-miniature, axial leads 1
SEMI-KON 0 2 = "“LEDS", infrared. jumbo, TO- 1R 1 STUD
[0 1 ~ 2N3055 npn, 100W, 15A, TO-3, transistor . $1. 0 2 — “LEDS", ble, jumbo, red, TO-1R $1 ‘
[0 5 — ER900 TRIGGER DIODES for SCRs & Triacs . . R S 01 — “LED", linvisible, puraholic reflectar, RCA $1 TRlAcsr
0 2 — FET'S 2N5457 N channel 6000 umhos, TO-92 nlast:c o $1. [0 1 — PHOYO TRANSISTOR, with darlington amp filter, lens $1
[0 10 — 1N914 fast switch diodes, slllcon, 4 nanoseconds - $1. 0 2 — PHOYO TRANSISTORS, with darlington amp. 2N5777, GE. .81 PRY 15 amp
£ 2 - 6 AMP TRIAC 200 PRV, TO-5 ’ $1. [14 — PHMOTO CELLS, Clairex. pancake, 30K-70 ohms $1 50 ([ %.65
) 40 — G-E MICRO MINI RECTIFIERS silicon porcelain to 1KV | . $1. (]2 — SILICON SENSORS, TEXAS, H-38 Matchstix, visible $1 100 (] .gs
O 30 — WORLD'S SMALLEST RECT. & zeners, 1W, assorted volts* $1. 200 (J1t.25
O 4 — 2N4269 Nixie tube driver transistors 100V, ol $1. super economy $1 PARTS "DOLLAR STRETCHERS” 300 ([J1.a5
[ 2 — PUTS, prog. uni-transistors, similar to GE'DIST || $1. X 400 [T1.8s
2 - 2N2608 P-channel, 2600 umho, TO-18 - s1. |0 30 - POWER RESISTORS, 3-t0-26m, square, vitreous, asst. vals. $1. 500 []2se
B 2 — 2N3819, Texas, N channel, 6500 umho TO-18 s1. (O 10 - MICRO REED SWITCHES, 1” long, transistor work . . .. %1 600 ="
[ 3 — 2N2646 UNIJUNCTIONS, plastic transistors, Texas s1. |0 1-$25 SURPRISE PAK, resistors, caps, transistors, ete -’l-
0 5 — 2N107, GE, most commonly used pnp, germanium $1. |0 50 — TERMINAL STRIPS, 1-t0-8 screw & tie lugs . .81,
[ SO — SILICON, glass rectifiers, computer, axial leads . $1. [ [] 30 — SQUARE DISCS, 85mm{, to 01mi, space-savers .. 51-
O 50 — GERMANIUM, glass rectifiers, signal, axial leads® $1. |[J 75 — PRE-FORMED DISCS, condensers, printed cireuit - 81 EPOXY
B 5 — 2N170, GE, RF, germanium, npn, transistors, TO-22 $1. ([] 60 — TUBE SOCKETS, receptacles, plugs, audio, etc. $1.
10 — 1-AMP 1000 P!V, epoxy, submini, silicon rectifiers $1. |[] 100 —~ PREFORMED RESISTORS, 1, watt. printed eircuit $1 FuLL wave
C] 30 — 500MW ZENERS, axial 4, 6, 9, 10, 12V rectifiers " 810 | 50— COILS & CHOKES, if, rf, ant, peaks, osc, parasitic . . . il siLie
B 4 — 2N3055, HOBBY, 40W npn silicon transistars, TO-3 " $1. | 60— PRECISION RESISTORS, V5 14, 1 & 2w. 1% asst. vals. . $1. ON
30 — 3-AMP RECTIFIERS, silicon, epoxy, assorted V. axial® $1. | O 60 — TUBULAR CONDENSERS, to .5mf, to 1kv, molded too $1. BRIDGE
B 5 — SN7441N, hobby, BCD-to-Nixie driver IC, DIP* .. $1. | [ 30 — POLYSTYRENE CONDS. finest caps made, asst. values . $1.
10 — LINEAR AMPS, 709, 710, 711, 741, TO-5 ... ... .$1. | [0 10— PANEL SWITCHES, 110VAC, micro, rotary, thermal, slide . $1. RECTIFIE
0 10— 709 LINEAR AMPS, T41's too, DIP'S" $1. | [0 10 — VOLUME CONTROLS, to 1 meg, duals too, some w/switch . $1. RS
E 5 — HOBBY MEMORY CELLS, SN7481, up to 16-cell, DIP* $1. | [J 40 — MICRO MINI RESISTORS, Ysw. 100 ohm to 1 meg, 6% $1.
2 — 2NS296 35-WATT NPN PLASTIC TRANSISTORS, for NE-540 $1. | (] 40 — MICRO-MICRO-MINI CONDENSERS, to .05mf cerafil $1.
[l 2—-2N6109 40-WATT PNP PLASTIC TRANSISTORS, for NE540 $1. | [] 5 —IBM COMPUTER BOARDS, trans, caps, res, coils, ete. . . $1.
10 — RCA CA-3000 OP AMPS, TO-5 case® $1. /[ 10 — ELECTROLYTIC COND's, FP’'s, & tubular, 2 & 3 sect. too . $1.
5 — 723 VOLTAGE REGULATORS, TO-5" ceee $1. | [0 & — TRIMMER POTS, 100, 500, 2K, 6K, 10K, 26K, sw, snap-in $1.
4 — 1000 HFE DARLINGTON Transistors, TO-18 case . $1. | 0 4 — MICRO POTS w}knnb snap-in, 1/6w, 25Kk, 50k, 100k, 1 meg $1.
0 1 -2N5036 HI-PWR piastic trans 100 vceo, 7 amp 85 Watt& $1. | G 30 — YELLOW PACKET MYLARS, assorted values & sizes . . $1.
] 2 —2N5296 HOBBY, 35 watts, plastic powers, NPN $1. - b ; .
[0 10 - POWER TRANSISTOR SOCKETS, for TO-3, asst. types . $1
B 2 — 2N6109 HOBBY, 40 watts, plastic powers, PNP . .. $1. | ] 64 — PLASTIC TRANSISTORS T0-18, printed circuit . $1.
— PLASTIC 35W powers, npn. silicon. hobby 2N6121 $1. igger
o 5 . 31 | 0 1 — HELICAL FLASH TUBE, retriggerable, gas, strohe, etc. $1.
[m] $1.
0 $1.
B $1.
$1.
0 $1.
0 $1
@] $1
o
[m]
w]

Terms: add postage, cod’s 25 %. Rated: net 34
Phone Orders: Wakefield, Mass. (617) 245-3829
Retail:

INTEGRATED CIRCUIT SOCKET
Buy Any 3 - Take 10% Olscountl

|
|

16-18 Dei Carmine St.. Wakefield. Mass.

LJ 14-Pin, dual in line $.45 | (ofl Water Street) C.0.D.'S MAY BE PHONED
[J 16-Pin, dual in line .50

[0 vo-s, 8 or 10 pins .29 | O 15¢ CATALOG on Fiber Optics, ‘ICs', Semi's, Parts

WIRE-WRAR O 79¢ - POLY PAKS

INTEGRATED CIRCUIT each 3 for $2.00 |

SOCKETS P.0.BOX 942R, LYNNFIELD,MASS. 01940

104 on reader service card
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
responsibility for any errors which may
appear in the index below.

n  EXAM ]

PASS FCC EXAMS! Mamorize, study—'‘1973 Tests-
Answers'’ for FCC First and Second class Radio-
telophone licenses, Newly revised multiple-choice
questions and diagrams cover all areas tested in
FCC _axams.—plus—"‘Self-Study Ability Test.”
$9.95 postpaid.

READER SERVICE CARD NO PAGE

+ .COMMAND, PRODUCTIONS P6 'BOX 26348 — E
RADIO ENGINEERING DIVISION » SAN FRRNCISCO CALIF. /94128

Amperex...
88 Aries, Inc..

ELECTRON|C IGNITION $9.99! Bell & How
E 85 B.F. Enterprises

COMPUTER KEYBOARD W/ENCODER $35
Another shipment just received. Alpha-numerics

iti i Recent breakthroughs in electronics make all the benefits of
keyboard excellent .Condlt'on‘ ane 2E3INHE exD?Ct slectronic ignition available for only $9.95! TRIPLE GUARAN 94 B & K, Div. of D ndscan COl’p
an early selout. Price of $35 incudes prepaid ship- i o gl
A 2 P -1 quals or excesds any other system 76 Brooks Radio & Co
ment in the US and shipment made within 24 hours 2. Three year parts and lsbor. 3. Satistactlan or your maney A2k o
of receipt of order. back FAIL SAFE corcuit! Prevents non operative failure of - 95 Castle TV Tuner Service, Inc.. .
[gnition system. Just connect 3 wiras — NO ADJUSTMENTS p , ~ g
GIANT B-7971 NIXIES (2) with 2 sockets and dri ot e I ?; gE:FnTén 'Md{'u“mumg co tne l%
o wi SoCkets an river All silicon parts ~85° to 395° F. Does not mterfers with ronics, InC............... 3
board containing hi voltage transistors. Complete tach or test equip. GOLD anodize finish, Comoiete w/inst. 13 Cleveland Institute of Electronic: 28-31
. ? - 3 7.99 COD .
plug-in_board as removed from operational equip- e o et 555 5100 pee o CAMBRIDEE AUTD CRELI..... 18-21
ment. Schematics included. Unbelievable but true MOTIVE Dept REL, P.0. 8ox 881, Temple City, Ca. 91780. 83 Crystek ... . 108

. just $2.50 for the complete %z;czk;gleb s2.50 | 67 D¢lta Products, Inc. .

REBUILD YOUR OWN 64 Dictaphone Corp.........
PICTURE TUBES? ?]3 Edmund Scientific Co.

1 Edwards Electronics.
With Lakeside Industrl fai
oqu"uumf’m.t?s ygu nc:; r?tnfxrlfic !.:? 86 EICO, Electronics Instrument Co..
picture tubel EMC, Electronic Measurements Corp.

For complete detalls, send -name, 6 Electro-Voice, Inc...

AP ET T, address, 2p code to: 62 ES. Enterprises.... . 90

I ’wj.ja""j"“"‘“"““t‘;u‘ LAKESIDE INDUSTRIES 80 John Fluke Mfg., Co,, Inc. . 105
oAt 4320000 Bulieron avel 89  Fordham Radio Supply Co. 12
m \ Ihone: 312-313-3399 19 Granthum School of Engineering . 80

L) RS GTE Sylvania Electronic Components 34

100 Heath Co..

84 HM Electromcs. lnc
ICS School of Electronics.

74 Indiana Home Study Institute

66 Internal Crystal Co.

STAR~-TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

[
15¢ IC BONANZA
Brand new DTL dual inline (DIP) package, factory
marked ceramic type. The price is too good to be
true. Fully guaranteed and with specs.

930 Dual 4 input NAND gate sumvlar to 7420 PARTS & PIECES FOR SCHOOLS, SHOPS, HAMS 8 HOBBYISTS 90 International Electromcs Unllmned e dll2
931 Clocked flip flop 74110 SEND FOR OUR LATEST ALL DIFFERENT 78 Jensen Tools & ALOYS ...
932 ll?)ualI 4 input Expang Buff '’ ;:40 MONTHLY PICTURE CATALOG. NOW! g% {udson Research & Mfg Co.
933 Dual 4 input expander " 60 eader Instruments..
926 HexFIInverter o %ggo Box 17127, Portland, Ore. 97217 79 Lectrotech, Inc. ...
945 JK Flip Flop 5 2 Lee Electronic Labs.
946 Quad 2 input gate " 7400
ez tpe s imvwwe 740 || ey P~ ey | ER 0 e e
Please add postage for above. PROFITABLE 16 73
JOHN MESHNA JR. ELECTRONIC FACTORY | | 2 M S 101
PO Box 62, E. LYNN, MASS. 01904 92 Mountain West Alarm 12
Investment unnecessary, knowlfedge not 70 National Camera Co. . . 100
g 7 required, sales handled by professionals. National Radio Institute 8-11
Circle 105 on reader service card Ideal home business. Write today for facts! National Technical Schools.. 46-49
o P°5t°a'dc '”'L' ¢1Aob4?ga;ta-DRC, Box 248, 73 Oneida Electronic Mfg. Co., Inc. 101
Technical Excellence | | Wit creek c : 23 Pace, Division of Patheom. Inc 86
N o 15 II;erma -Power ... g 72
o = i4 hilips Instrumems Test & Measurin
In E'ectron'cs. BUILD A "SPACE-AGE" TV CAMERA!! nstruments, Inc... g
On_our small, friendly campus the emphasis is on Living us well [ONLY KNOWN SOLID-STATE CAMER‘ | K'TFOR"' 69 PTS Electronics, Inc.
as Learning Extra-curricular soclul activities, student clubs. a 1Also ovailable 'T"W assembi Heal for
student operated radio station. student government. new dormi- . “‘Pf“"“"""‘ in usteye kedd"(bﬂ,m"' ot ”@; 20 Radio Shack I
tory and a full spofts program help provide a world of your own lob and ‘ield resting < Fully Guoranteed RCA Electronic Components
fn which to prepare for tomorrow. Assoclate Degree in Englneer- 9. ey

Comglerel #
\ng Electronics. B.S. obtaitable G.I. approved comblerely Molsmicloed @ Lomets to oy Y. Semiconductors ..

NI e deataetie | 0 Lo fLipmen 5
/' VALPARAISO TECHNICAL INSTITUTE Ki, s and plo l4n svalsmer Pioture Tubes

Dept. C, Yellowstone Trail. Valparaiso. Indiana 46383 PHONE or WRITE for CATALOG...DIAL 402-987-3771

sox 4s3-re. ATV Research oaxora cry, Nesr. 6873t RCA Institutes ... - 74-77

65 RCA Parts & Accessories

FVEATS dollies ™ = = 24 Rye Industries, Inc.
)l’ raos 4 91 S & A Electronics..
/A W i 21 Sams & Co., Howard W.
nES- y... RESISTORS ] pexco
e AT 100 14 watt 2 Ea. Val. $2.50 25 Schober Organ
Color i 9 Shure Bros. .
veaTs mATIOmM pouY "I'ﬂ:"“"’" 100 Y Wwatt 2 Ea. Val. $2.50 77 Southwest Technical Products.. 104
> e 50 1 watt 2 Ea. Val. $2.50 ?8 _Srpgl e
A 20 2 watt 1 Ea. Val. $2.00 63 T;lemgﬁcs
68 Telex...........
EREE;Teured|brochure _i N SPECIAL Triad-Utrad Distributor .
YEATS dollles Iy 7 Tuner Service Cor
1324 W. FOND DU LEZ AVE. 20 1N914 $1.00 8 TV Toch Aids.. .
MILWAUKEE, WIS. 53205  VEATS Model No. 5 $76.50 10 1N4001 $1.00 11 Ungar, Div. of Eldon Ind., Inc
1 University Sound.
10 1N4004 $1.00 87 Vero Electronics, Inc. .

7 1N4007 $1.00 75 Workman Electronics Products, Inc........ 103
F R E E Cafﬂlog 20 1N4148  $1.00 MARKET CENTER 113117

ATV Research Corp. 116

OF THE WORLD’S FINEST 101 Babylon Electronics . 13, 114
v\ GOVERNMENT SURPLUS FREE ey s
o Cambridge Automotive En .. 116
E':ECTRONlC EQUIPMENT Industnes.largest 'hobby & tech. L e e
4 catalogue index, with each order Delta COMPONENts .........o..ccccooorooimnen. 116
103 Del!aKEIeclromcs il4
102 Digi-Ke 114
ORDERS under $5.00 Add .25¢ R e ol 17/
Check or M.O. Lakeside Industries. 116
Lesco Electronicq ...... J . 114
DELTA COMPONENTS 105 Wisshaa Elesorics Yona. e
106  Solid State 117
Box 34323 Startronics SO Hg
Dallas, Texas Yeats Appliance Do ales Co. .
FAIR RADIO SALES Sa Ekas] 7028 SCHOOL. DIRECTORY e 116

1016 E. EUREKA - Box 1105 * LIMA, OHIO - 45802 Valparaiso Technical Institute...
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FOR SALE
R T R S S s s T RO,

CANADIAN surpius catalog $1.00. ETCO
ELECTRONICS, 464B McGill, Montreal, Can-
ada

PHOTOFLASH: FT 106C, 800uF, frigger coil-
$12.50. Catalog. TRANSPARK Dept. R.. Car-
lisle, Mass. 01741

FREE catalog lists resistors, tubes, transistors,
rectifiers, condensers, tools, tuners, etc. etc.
HYTRON HUDSON, Dept. RE 2201 Bergenline
Ave., Union City, N.J. 07087

INTERCOM SALE $7.95 Solid State 2-station
wired. Famous brand. Guaranteed. Add $1.00
postage. BASICAIDS, Box 169-R, Cheimsford,
Mass. 01824

PRINTED circuit boards solder plated, send
negative; tape-ups $3.50 negative $4.50.
Boards 5 sq. in. or larger .25¢ sq. in. Min. or-
der $10. Discount on quantities; GENERAL
PRINTED CIRCUITS, Box 4013, Downey, Calif
90241

1973 HOBBY ELECTRONICS DIRECTORY.
Hundreds of companies, products and ser-
vices. Parts, test equipment, surplus, plans,
kits, and more. $1.50. NEWCAL ENTER-
PRISES, Box 323-C, El Segundo, Calif. 90245,

DIGITAL IC MANUAL—-1973 EDITON—-1500
TYPES. DOUBLE LISTING BY TYPE AND
WIRING DIAGRAM NUMBER. MANY CROSS-
REFERENCED. $3.95. ELECTRONETICS, Box
278, Cranbury, N.J. 08512,

IC APPLICATIONS Newsletter. Construction
and circuits. Sample copy $1.00. ESTRADA,
17 Slate Lane, Central islip, N.Y. 11722

WRAPPABLE ali DIP size logic panels $5.00
up. XYCON, Box 9341, Phoenix, Ariz. 85020

MANUALS tfor Gowvi. surplus radios, test sets,
scopes. List 50¢. BOOKS, 4905 Roanne Drive,
Washington, D.C. 20021

EXPERIMENTERS. Find out how to tell type of
transistors on surplus IBM boards without test
equipment. Send $1.00 for booklet Tran-25.
RESTEK, 525 Copper Ridge, Richardson, Tex.
75080

DIGITAL ELECTRONICS! Complete schemat-
ics, parts lists, theories—Discrete Component
Digital Clock, $3.00—Sound Sensitive Switch,
$1.50. Increase technical competence, hobby
skills—Complete course in Digital Electronics
is highly effective, $10.00. Free literature
DYNASIGN, Box 60R2. Wayland, Mass. 01778

RECORD telephone conversations—automati-
cally. Leave recorder unattended. ROBERT'S,
Box 49RE, Parkridge, Ill. 60068

SEMICONDUCTOR and parts catalog. J. & J.
ELECTRONICS, Box 1437, Winnipeg, Mani-
toba, Canada

ELECTRONIC ignition—various types. Informa-
tion 10¢. ANDERSON ENGINEERING, Epsom,
N.H. 03239

B & K, SENCORE TEST EQUIPMENT, DIS-
COUNT PRICES. FREE CATALOG AND
PRICE SHEET. FORDHAM RADIO, 558 MOR-
RIS AVENUE, BRONX, N.Y. 10451

LOGIC Probe with LED display $20.00 post-
paid U.S. Order from UTI POB 252 Waldwick,
N.J. 07463

SCHOTTKY IC’s

74500— .99 74564— .99
74503— .99 74873—1.95
74504— .99 74874—1.75
74505-- .99 745107—1.95
74508— .99 745108—1.95
74510— ,99 745112—1.95
74511— .99 745113—1.95
74520— .99 745114—1.95
74522— .99 74140— .99
74540— .99 745153—-1.95
74s51— .99 745157—1.95

2N965 PNP 6E TO-18 .15W
2N1605 NPN 6E T0-5 15W
2N2360 PNP 6E T0-33  .06W
2N5324  PNP 6E T0-3 60w
2N1015D NPN SI T0-82 150w
2N2015 NPN SI T70-36 150w
2N3584  NPN Si T0-66 35W
2N3055  NPN SI T0-3 115W
2N3772  NPN Si T0-3 150w
2N5296  NPN SI T0-220 36W
2N6109  PNP SI 70-220 36W

TRANSISTOR SPECIALS

7V .1A300MHZ 40Hte 5/$1.00
24V 1A 14MHZ 125 5/%1.00
20V .05A 980 32 §$.50
250V 10A 20 35 §$1.50
200v 7.5A  .025 10 $1.45
50v 10A  .012 26 $.90
250V 2A 10 100 $1.50
100v 15A .01 50 $1.00

60V 30A 2 30 $1.25
40V 4A .8 60 $.50
40V 4A .8 60 $.55

PRINTED CIRCUIT BOARD
414"x6%” double sided fiber-
glas board, 1/16” thick, un-
etched $.60 ea. 5/%$2.50

NIXIE TUBES
Similar to Raytheon 8754
tubes, with socket & data
$2.25 3/%$6.00

shut off and on light
sensitive circuits $1.75 | $4.50

2N4898  PNP SI T0-66 25W 40V 4A 4 46 $.60
MJ2251 NPN SI TO-66 10W 225V .5A 10 40 $.70
Dual photo ELECTRIC MAN-3 LED

CELL a COMPLETE sub- READOUT 3/$5.50 Full Wave Bridges
strate  circuit,  with e e o
photo cells, transistors MAN-1 LED PRV| 2A | BA
and resistors, used to 5 volt READOUTS 2001 .95 | 1.25 | .95 | 1.25

3/$12.00{400 | 1.15 | 1.50

8223 field prog. ROM .. ....... $8.00 600 | 1.35 | 1.75
1101 256 bit RAM ... _......... 400 |———
8225 64 bit read-write RAM . .. .$4.95

sheet
2N3819 FET $.50 |
TIS43 UIT $.50

VERIPAX PC BOARD

This board is a 1/16"
single sided paper epoxy
board, 4Y,"x61” (stan.
dard veripax), DRILLED
and ETCHED which will
hold up to 21-14 pin IC’s
or 8, 16 or LS! DIP IC's
with busses for power
supply connections. It is
also etched for a 22 pin
connector. $5.25 3/1450

ER300 TRIGGER DIODES. These
biodirectional trigger diodes are one |
of the best and cheapest methods to

trigger SCR’s and triacs . .4/$1.00 |
FLV 100 visible LED .3 .65

ME-4 IR LED . ..$ 65

MRD 14B photo

darlingtons . .. ..§ .65

%" reed switch 6/$1.00

1N4886 25-40W

Power varactor $4.95

TRIACS

PRV| 1A| 10A| 15A| 204 |
100 .30 .60| .85|1.05

200| .65| .85]1.25 145|
300| .75[1.10]1.45/1.65 | |
400| .90(1.35[1.751.90 |

500|120!15(_l|250|220 l

*Press fit

| 50K ... S 75 3/32.00

DECADE COUNTER KIT

CONSISTING OF:
1—NIXIE TUBE and SOCKET

1—7490 1—7475 1—7441
Special priced at $5.50
TTL IC SERIES
7400— .25 7480— .65
7401— .25 7481 —1.25
7402— .25 7483 —1.25
7403— .25 7486 — .60
7404— 28 7490 —1.00 |
7408— .25 7492 — .79
7410— .25 7493 — .79
7416— .48 7494 —1.20
7420— .25 7495 — .90
7430— .25 74107— .60
7440— .2 74121— .70
7441-—1.30 74123—1.20
7442—1.50 74141-—1.35
7446—1.50 74154—1.95 |
7447—1.50 74161—1.79
7448—1.25 74192—-1.75
7450— .25 74193—1.75
7460— .25 74194—2.35
7472— .40 8570 -—1.90
7473— .75 8590 -—1.90
7474— . 9309 —1.95
7475—1 00 9312 —-1.95
76— . 9322 —1.95
14 Pin DIP sockets ......3/%1.00
16 Pin DIP scokets ........ .60

PRECISION TRIM POTS
500ohm, 10K, 20K, 25K

Silicon Power Rectifiers

PRV| 1A 3A [12A] 50 |
| 100 /.06 .09 | .24 .80
200 .07 [.12].20 | 1.25
400 | 09 | .16 | .35 [ 1.50
600 .11 1.20 | .50 | 1.80
800 | .15 | .28 | .70 | 2.30
{1000 [ .20 | .35 .90 | 2.75

Send 20¢ for our Spring catalog featuring Transistors and Rectifiers;

Post Office Box 74D

Somerville, Mass. 02143

Circle 106 on reader service card

LINEAR CIRCUITS

PA234 1W audio ampl . $1.25
PA264—5 Watt regulator $1.25
LM309K 5V 1A regulator $2.25
531 High slew oper amp $2.50
536 FET input oper amp $3. 95
537 Precision 741 ..... $2.5

540 70W Power driver . $2. 04
555 2 us to 1 hour timer $1.19
560 phase lock loop ... $3.25
561 phase lock loop . ..
565 phase lock loop . ..
566 Function gen .. $3.25

567 Tone decoder . . $3.25
703 RF—IF amplifier .. $ .80
Dual 709 . ..... $ .95
709C operational Amp . $ .39
723 Regulator ... .. $ .75
741 operational Amp .. $ .39
747 Dual Z:tlh ..... .. $1.25
TVR 2002 hi ower

723) w wuy 7 g . ? $1.00
CA3065 FM/TV amp ... $1.35
5558 dual 741. .. . ... .. $ .88
LM 308 oper amp . $2.95
5556 oper amp .. . ...% .75
101 oper amp . . $ .75
7410 V oper amp . ..$ .55

Siticon Control Rectifiers
PRVI 6A |_]0A_| 20A| 70A

50| 25 .
"100(.30| .45(1.00| 3.

200 | .50 .15 11.25] 6.
300.50 | .90 1.50 [
7400.70(1.10]1.75| 9.50 |
500 |80 1.25|2.00)

| 600 /.90 | 1.40(2.2511.00

Terms FOB Cambridge, Mass.
Send check or Money Order. Include
Postage. Average Wt. per package
Y, Ib, No. C.0.D.'s. Minimum Order
$3.00

325 Elm S$t., Cambridge, Mass.

Tel. (617) 547-4005

The natural beauty that was once this country...

America is suffering from pollution. But doesn’t
have to be. That’s the tragedy. America can again
be as beautiful as it once was. If we all get involved.
Involved with things like putting trash in proper
receptacles. Or carrying a litterbag in our cars.

Let’s restore the beauty that was once this country.

People start pollution.

Keep Amerlca Beautiful -

People can stop it.
4ER/T/s,
St ey
k4
% OUNo e
advertising contributed
for the pubiic good
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LIVE IN THE WORLD OF TOMORROW...TODAY!

A BETTER LIFE
STARTS HERE

knowledge. Completed unit has 3 bands of audio
frequencies to modulate 3 independent strings
of colored lamps (i.e. '‘lows''-reds, '‘middles’’-
greens, ‘'‘highs'’-blues. Just connect hi-fi,
radio. power lamp etc. & plug ea. lamp string
into own channel (max. 300w ea.). Kit features
3 neon indicators, color intensity controls, con-
trolted individ SCR circuits; isolation trans-

former; custom plastic housing; instr.
Stock No. 41,831EH

$15.75 Ppd.

FIRST LOW-COST
VACUUM PUMP!

‘Nothing like it! Top-quality hand-held
pump produces and maintains 25" of
vacuum. Has instant release tab, 158"
diameter stainless gauge (0-30"). 100's
of uses — siphon noxious fluids, evacu-
ate bell jars and castings, clean, re-
trieve, lift sterile objects, demonstrate
Magdeburg hemispheres, bleed fuel
lines, check leaks, etc. Lifts 40 Ibs.
with included ''T'" Lifter (212" diameter
cup) — much more with larger cup.

Stock No. 71,301EH . $12.00 Ppd
Stock No. 71.300EH .. $5.50 ppd

(without gauge/lifter} ’

130 EXPERIMENTS IN OPTICS . . .

and photography! Optix® Experiments
Kit is a complete optical & photography
lab for 130 exciting experiments. Lets
you recreate the periscope, telescope,
microscope, kaleidoscope'! . . . Build a
35mm reflex camera with interchange-
able lens system! Make, develop pho-
tographic film! Enjoy the fun and fas-
cination of having your own optics
lab. Fully illustrated 112-pg. manual,

OPTIIX
N

8142”x11", clearly explains usage of
b 4 this stimulating kit's 114 precision

@ @ & . engineered components.
6 ] Stock No. 71,646EH $21.00 Ppd.

{And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,000 finds for fun, study or profit . . . for every mem-
ber of the family.)

NEW. COMPUTER KIT

Solve problems, play games, predict weather,
even pla; miniature chess, with this ac-
tuai working model of giant electronic
brains. Amazing new fun way to learn all
about computer programming . . . logic,
decimal, binary systems, Laws of Sets.
Even do your own programming after
completing the simplified, 116-page
instroction booktet. Circuits are eas-
IIY changed, readout is from an |
2 u

minated control panel, Requires
“D"” batteries (not incl.)

Stock No. 71,434EH . .$31.50 Ppd.
(11 x 122 % §7)

-0

~A/FEATHERWEIGHT

/(i . TREASURE

.. FINDER

Best, easiest to use solid state
metal detector at its price. U. $. made!
Only 3 Ibs. 6" search head detects
4 penny at depth of 5”7, silver dollar at 8”,
/ bag of coins at 18”. Easily works thru dirt,
sand, wood, water (30” deep) and rock with no
power loss. Detects your ‘‘find” sharply with *‘sound-

off’" loudspeaker. Comes ready to go. One tuner controi;
all transistor; adjust. stem; perfect balance. Includes 9v
battery, FREE TREASURE GUIDE To 101 Treasure Sites.

Stock NO. BO-175EH ... $39.95 Ppd.
10—Transistor Treasurer Finder
Stock No, 80,181EH . ... ... .......... .., .$71.00 Ppd.

g

ULTRA LOW
PRESSURE SENSOR

Big surplus bargain — tiny elec-
trical pressure switch activated
by only 0.02 psi air or 142" or
less water pressure. Single pole,
normally open. 10ma DC contact
rating, 30v AC/OC (usual loads
require sensitive relay or solid
state control). Use as sensor,
switch, control, counter, edge
guide, instrument alarm. Long
life (1,000,000 operations), impervious to extreme shock vibration. 1” sq.
polycarbonate case, ¥s” diameter barbed pressure ports. wWt.—10 grams.

$3.95 Ppd.

ORIGINAL COST $11.50. Stock No. 41,623EH

MAIL COUPON FOR

GIANT FREE

EDMUND SCIENTIFIC COMPANY

300 Edscorp Building, Barrington, N.J. 08007 I
CATALOG [ ] How Many  Stock No. Description Price Each Total I
[ ]
164 PAGES + MORE THAN | I
4000 UNUSUAL BARGAINS! ' |
' Completely new Catalog. Packed with huge selection
of telescopes, microscopes, binoculars, magnets, mag- l I
| nifiers, prisms, photo components, ecology and Unigue
Lighting items, parts, kits, accessories — many hard- I — \_ I
I to-get surplus bargains. 100's of charts, illustrations. TOTAL §
I For hobbyists, experimenters, schools, industry I pLeask seno ] GIANT FREE CATALDG ** EH " I
[ EDMUND SCIENTIFIC CO. I
300 Edscorp Building, Barrington, N. J. 08007 | enclose [] check I
I Please rush Free Giant Catalog “"EH " | {0 money order for $ I
I I NAME
l Name_ S l I
I Address_ I I ADDRESS I
| City_ I cITy STATE zp l
Circle 93 on reader service card
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Introducing the
expensive dual-trace
scope that doesn’t
cost a lot.

The B&K Precision Model 1470.
A solid-state 5-inch scope that combines dual-trace triggered

sweep with vectorscope capability.
Our DC to 10 MHz bandwidth with
10 mV/cm sensitivity makes the 1470 exceptionelly
versatile. And its TV-H and TV-V positions are
a special plus.
=

Dual-trace lets you observe input and
output wave forms simultaneously in the same
circuit. And 16-position triggered sweep, from
1sec/cmto 0.2sec/cm, lets you sync them
instantly.

On the other hand, you might prefer our
Model 1465 single-trace, triggered-sweep scope
at $359.95. It has many of the same features
and our patented CALI-BRAIN® automatic voltage
readout system.

Everything about our scopes is expensive
—except their price.

For complete technical data, call ycur local
B&K distributor. Or write Dynascan Corporation,

Very good equipment /g,
at a very good price. M

Product of Dynascan Corporation
1801 West Belle Plaine Avenue, Chicago, 1llinois 60613

Circle 94 on reader service curd
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TV TUNER SUBBER
Mark IV

TV TUNER summes

Latest, all solid state version of the sensational signal circuit analyzing timesaver
originated by Castle.

Invaluable for locating the break in the tuner and i.f. signal chain or analyzing agc system de-
fects in tube TV receivers . . . essential for speedy location of signal circuit defects in modular IC,
solid state and hybrid TV receivers.
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Subber Mk. IV permits injection of substitute 40MHz signal at points (S) in signal amplifier chain.
Permits signal injection after the agc controlled stages to simplify testing for agc defects.

e Works with any 40MHz receiver . . . color or black and white . . . solid state, tube or hybrid.
e High level, low impedance output furnishes signal usable at input of final i.f. stage.

o Special output circuit works equally well into first i.f. input of late model, link coupled systems and older, low “C”
bandpass coupled systems.

e Antenna input and i.f. output electrically isolated; no “hot” chassis hazards.

o No need to disconnect supply leads from suspected tuner being tested. Substitutes the VHF tuner and tests the UHF
tuner.

e Tunes all 12 VHF channels, has preset {(memory) fine tuning on all channels.

o Higher overall gain than previous models with wide range gain reduction control of 60db.

e Completely self contained and battery operated, uses popular batteries available everywhere. Simple battery
replacement; battery compartment in rear of custom molded case.

o Reduced current consumption extends battery life to as much as double that of previous models. Bright LED
indicator warns when unit is ON.

e Use on the bench or in the home . . . anywhere.
e Comes complete with extension cables, batteries and instructions.

TV TUNER SUBBER, Mark IV net $45.95 coer you dsvivuor

Include $1.50 shipping and handling on prepaid mail orders: we will ship C.O.D.
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CASTLE TV TUNER SERVICE, INC.
5715 N. Western Ave., Chicago, [llinois 60645 « Phone:(312) — 561-6354
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