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Here's everything you'd expect
from a high-priced portable multimeter.

Except a high price.

The B & K Solid-State
Electronic Multimeter (Model
277) has 8 important features
that you can get on most other
quality-made units, but not at
prices like ours.

You'd expect to pay quite
a lot for a multimeter featuring
both high and low power ohms
ranges. Both are critically ne-
cessary. The B & K 277, with
its .068 V power source on low
power ohms, will always read
the true value of a resistor
shunted by a semi-conductor
without concern for the semi-
conductor’s presence. A con-

ventional ohmmeter with a 1.5
volt supply could cause a shunt
semi-conductor to conduct, giv-
ing a false resistance reading.
The 277’s high-power
resistance ranges are useful
in determining whether
transistors are good or bad
simply by first forward biasing
them to make them conduct
and then reversing the leads to
quality the front-to-back ratio.
The B & K 277 has so
many features you wouldn't
expect at the price: likea .1 V
low-voltage scale for both AC
and DC; a DC current range of

DINASLAN uP
e A

BT cercmion ELECTRONG MATMETER

1 1 A tull-scale for testing sen-
sitive semi-conductor leakage;
the unit is fully protected from
overloads by fuse; input
impedance of 15 M {2on DC;
1% precision resistors; a

4% inch, 50 4 A mirrored

scale meter; frequency
response to 150 KHz and 59
individual ranges.

Qur price alone doesn't
make it a value, but our
features at our price make it
a fantastic value.

5”95

Very equipment at a price.

Product ot Dynascan Corporatior /1801 W. Belle Pla ne Ave., Chicago, Ill. 60613
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14 ways to help you
earnmore money

Take one of these 14 Career Guidance Booklets and
“Demonstration Lessons’'—free—and find out how you can now start
developing the skills you need to succeed in a better-paying career.

In today’s fast-moving world, you can move
up to a better-paying career in less time than
you may think. If you choose a carcer field
that’s right for you. And if you can get the
kind of career training that today’s employers
are willing to pay big money for.

To help you choose the right career field, we
have listed 14 opportunitics in the coupon
below. You are invited to discover everything
you want to know about the field you like
best, by simply mailing the coupon below for
a free Career Guidance Booklet.

Your free booklet will describe the opportu-
nities, incom¢ and job security you might
expect in your newly chosen field. It will also
explain how ICS can help you prepare for this
—in your spare time...in your own home...
regardless of your past experience.

In addition, you'll receive a free “Demon-
stration Lesson” that lets you see for yourself
why you can prepare for your new career—
the ICS way—in much less time than you
may think.

Major corporations use ICS career training

Please bear in mind, as you fill in the coupon
below, that more than 8,500,000 men and
women have turned to ICS for carecr training,
since 1890.

Some 3,300 American firms and government
agencies are also using ICS training programs
to upgrade and update their cmployces.
Among these firms are such names as Ford,
U.S. Steel, Chrysler, Mobil, DuPont, ITT, IBM,
General Motors, 3M Company, Alcoa, Pan Am,
GE, Motorola, and RCA.

ICS career training is Approved for Vet-
erans, and is Accredited by the Accrediting
Commission of the
National Home Study
Council. Now it's your
turn to discover how
ICS can start you in a
rewarding new career.
Just fill in the coupon
below and mail today.

Take one of these Career Guidance Booklets = free!

International Correspondence Schools
Scranton, Pennsylvania 18515
Please send me free booklets and a free
“Demonstration Lesson” for the field

I have checked below. I understand that
I am under no obligation.

1. ACCOUNTING
E Business Accounting

5. MOTEL/HOTFL

MANAGEMENT
Motel Management
Club/Restaurant
Management
Resort Manager

Bookkeeping
CPA Training
Income Tax Specialist

MANAGEMENT
Business Administration
Executive Management
Industrial/Production
Management

[0 Marketing/ Advertising/
Sales Management

3. COMPUTER

PROGRAMMING
Programming Concepts
COBOL []System 360
Fortran IV

4. SECRETARIAL

Medical
Legal
Executive

I 2. BUSINESS

Hotel Executive

6. INTERIOR

DECORATING & DESIGN
Interior Decorator
Interior Designer
Advanced Interior
Designer

7. ELECTRICIAN
Master Electrician
Practical Electrician

8. DRAFTING
General Drafting
Specialized Training
(Arch,, Mech., Struct.,
Flectrical, Aircratt,
Electronics)

9. AUTOMOTIVE
Master Mechanic
Air Conditioning

12. ELECTRONICS
Electronics Technician
Specialized programs in

Specialist ) Computer Servicing,
O Body Rebuilding Communications/
Specialist Broadcasting, CATV

[ Diesel/Gas Mechanic O FCC Licensing
10. ENGINEERING 13. TV SERVICING

E 2(1:;:1‘::“'1'{“0[']"5&"‘““ @ Color TV Technician

. : Stereo/Hi-Fi Specialist
Electrical-Electronics A RRAIS RSV
Surveying & Mapping CATV/MATY Specialist

11, AIRLINE/TRAVEL
O Reservation and Com-
munication Specialists
Ticket Agent
Travel Agent

14, AIR CONDITIONING/ I

HEATING

3 Air Conditioning/ |
Refrigeration Technician

[ Heating Specialist I

O HIGH SCHOOL.. tEarn a H.S. Diploma.)
[0 Check here for special information, if age 16 or under.

Miss XA634W
Mrs.

Mr Age

Address Apt.

City

State Zip |

_———_—_———_—_———_———_—_J
Approved for Veterans' Training. Eligible Institution under the Guaranteed Student l.oan Program. Accredited Member National Home Study

Council. Canadian residents use coupon address for service from 1CS Canadian, Ltd.
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This tube hasa -eclr Warranty.

This tube has a 2—Yec|r Warranty.

2

This

ehasa

The choice is up to you.

Now, you're the one to decide the best type
of customer warranty for Sylvania Color Bright
85® replacement tukes.

The one-year warranty is basic. GTE Sylvania
gives you that.

But, through your distributor, you can offer o
2- or 3-year warranty for just a little extra cost.

No matter which warranty you offer, it's
backed up all the way.

The whole idea of this program is to give you

RADIO-ELECTRONICS ® JULY 1973

3-Year

and your customers an added incentive for using
Color Bright 85 replacement tubes.

Now, you can offer your customer the war-
ranty that svits both of you best.

Or better yet, you can offer him all three.

Talk to your GTE Sylvania distributor to get
full details.

Sylvania Electronic Components, 100 First
Ave., Waltham, Mass. 02154

SYLVANIA

Warranty.
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looking ahead

Dave Lachenbruch is cur-
rently touring Europe and
will be travelling through
Europe for the next several
months. Each issue, a por-
tion of his Looking Ahead
column will be devoted to
activities he notes and feels
are of interest to our read-
oers. The remainder of his
column will concentrate on
the latest developments in
electronics in the United
States.

Components show
T e

Paris, France—What is
claimed to be the world's
largest electronic components
show attracted the astonish-
ing total of 50,000 visitors to
tour nearly 900 exhibits. Al-
though very little was shown
which has not previously
been announced, unquestion-
ably the three items of princi-
pal interest were monolithic
IC's tor consumer appli-
cations (principally color TV),
semiconductor memory de-
vices and opto-electronics. In
the latter area, the spotlight
was shared by optical fibers
capable of extremely low loss
and liquid crystals.

Not surprisingly, many ot
the components seem des-
tined eventually for the con-
sumer market—liquid-crystal
displays were shown in mock-
up wristwatches, for example.
The European consumer
electronics market is in the
midst of an unprecedented
boom, highlighted by a televi-
sion market in which as many
as 7 million color and 9 mil-
lion black-and-white sets
could be sold this year. While
not equalling the performance
of TV in the United States
(8.8 million color and 8.2 mil-
lion monochrome sets sold last
year), the figures are aston-
ishing in view of the cost of

color sets in Europe—$650 to
$1,000 for a deluxe table
model, depending on country.

Standards headaches
15 Rt B S SIS S e
Suppose you live on a
border, or in a small country,
where you can pick up sev-
eral varieties of TV chan-
nels—say, for example, Brit-
ain’s 405-line and France's
819-line black-and-white, plus
625-line black-and-white with
both negative and positive
video modulation, as well as
625-line color in both PAL
and SECAM systems. It you
want to receive all available
programs you need an elec-
tronic computer—and that's
exactly what you get in a
combination set. One Belgian
tirm offers set manufacturers
a complete color TV kit to
build a ten-module set which
can receive all European
color and monochrome
broadcasts. Sensing the in-
coming signal, it automati-
cally decodes whatever is
being received. Needless to
say, most manufacturers buy
the kit rather than design
their own sets for these pecu-
liar multi-standard areas.

Kodak's videoplayer

Eastman Kodak has joined
the U.S. videoplayer race with
an announcement that it will
market by the end of this year
an attachment for playing su-
per 8 film in color and sound
(using international magnetic
sound film standards) on con-
ventional color sets. Designed
initially for education, busi-
ness and industry, the Kodak
Supermatic uses standard su-
per 8 cartridges—the same
type used in automatic pro-
jectors.

For several years, Kodak
has been attempting to per-
suade electronics manufac-
turers that the future of the
videoplayer could well be in

standard Super-8 film. |Its
main arguments have been
that film already is an existing
standard, that (unlike mag-
netic tape or discs) it can be
used with any TV system. Any
existing Super-8 film—educa-
tional or even home movies—
can be played through a TV
set using the Kodak system,
Initial retail price of the
compact Supermatic TV at-
tachment will be $1,250—
above the area of home mass
marketing. Future models,
however, could be aimed at
the home-movie crowd.
Meanwhile, in Paris, the
French electronics producer,
Thomson-CSF, announced
that it would produce a ver-
sion of Supermatic for Euro-
pean television standards.

110° color tubes
R R SR ST

The latest rage in Euro-
pean TV receivers is the 110°
wide-angie picture tube,
which makes possible a much
slimmer cabinet. Since almost
all sets sold in Europe are
table models, this has be-
come a real selling-point—a
table model which will ac-
tually fit on a table. Some
manufacturers now say that
solid-state componentry and
simplified circuits have made
110° sets actually as in-
expensive to produce as 90°
hybrid models.

Two basically different ap-
proaches to 110° design are
now being offered to Euro-
pean TV manufacturers by
the various tube suppliers.
The most prevalent is the
conventional wide-neck de-
sign, developed by the huge
Netherlands-based electrical-
electronics combine, Philips.
An alternative was developed
by RCA, which is a partner in
two European picture tube-
producing companies. This
uses a narrow-neck tube,
which requires less voltage
for deflection, and a simple
torroidal yoke with few con-

vergence adjustments and re-
quiring no active components
for convergence.

The narrow-neck ap-
proach made possible large
savings in set manufacture—
until Philips came out with
new circuitry and a new
saddle yoke which appear to
offer the same advantages as
the narrow-neck, and which
Philips says is now cheaper.
When and it the American
television industry adopts
110° picture tubes, the same
battle is likely to break out at
home. At present, the only
American manufacturer offer-
ing a 110° color set is RCA
(with a 19-incher—narrow-
neck, of course), although
Japanese wide-neck versions
are available.

Home videoplayers

Whether the videoplayer is
currently a viable home prod-
uct has yet to be determined.
The negative aspect was un-
derscored when it was re-
vealed that the first manufac-
turer of color VTR's
exclusively for consumer use,
Cartridge Television, Inc., had
suspended production last
December after producing
only 6,000 decks. It could, of
course, resume as demand
warrants. In the Netherlands,
on the other hand, Philips,
which has produced about
20,000 of its VCR video-cas-
sette recorders to date, says
that in some European
countries, up to 90% of those
sold are installed in homes,
despite the fact that the de-
vice is designed for educa-
tional and commercial use,
and even though no pre-
recorded entertainment pro-
gramming is available. People
use the machine, Philips says,
for recording TV shows off
the air (with an automatic
clock-timer) for later viewing.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ALL PARTS
INCLUDED

except tubes and transistors

- i ONE YEAR GUARANTEE

TUNER SERVICE GORPORATION
PROVIDES YOU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVlSION Universal Replacement Tuner $9.75.
TUNER REQUIREMENTS. 0 b isecicny by Sances Taran
INC. for this purpose.
REPA'R All shafts have a maximum length of

10” which can be cut to 1%”.

Specify heater type parallel and series
450mA or 600mA.

VHF Or UHF Any Type $9.75
UHF/ VHF Combo $15.00.
In this price all parts are included.

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)

AI! tuners are cleaned ultrasonically, Send in your original 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 .. L .TEL: 8123327251
ARIZONA. ....... ... 2629 NORTH FIRST AVE., Tucson, Arizona 85717 ..... . TEL: 602-791.9243
CALIFORNIA .. . 1324 MARSTEN ROAD, Burlingame, California 94010 _Tol: 415.347-5728
CALIFORNIA 123 PHOENIX AVE., Modeste, Califomia 95351 Tol. 209.521-8051
CALIFORNIA ......... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
WATCH US GROW 10654 MAGNOLIA BLVD., North Hollywood, Calif. 91601 TEL: 213-769-2720
FLORIDA. ......... 1505 CYPRESS ST., Tampa, Forida 33606 ............ . LTEL: 813.253.0324
GEORGIA.............938 GORDON ST, 5. W, Atlanta, Georgia 30310 ... .. . .TEL: 4047582232
INDIANA ... ... 817 N. PENNSYLVANIA ST, Indianapolis, Ind. 46204 ... . .TEL: 317-632-3493
INDIANA 6833 GRAND AVE., Hommord, Indiono 46323 ... .......... .. TEL 219-845.2676
KENTUCKY ...........2920 TAYLOR BLVD, lovisville, Kentucky 40208 ... TEL: 5024634-3324
NEW JERSEY ....... 547-49 TONNELE AVE., lerscy Clty, New lersey 07307 ... _TEL: 201.792-3730
(On U. S. Highway 1 & 9)
OHIO ... .. 4597 FEARL ROAD, Clovelond, Ohio 44109 . .. Tol: 2167412314
OREGON . .. 1732 N.W. 25th AVE., Portland, Oregon 97210 Tol: 503-222-9059
TENNESSEE ... ... ...1215 SNAPPS FERRY RD., Greenexills, Tonnessee 37743 ... Tol: 615-639-8451
TENNESSEE 1703 LAMAR AVE., Memphis, Tenmessee 38114 ... ... . ... .. TEL: 901-278-4484
TEXAS .. .. 11540 GARLAND RD., Dullas, Texes 75228 ... .. ... TEL: 214-327-8413
VIRGINIA. . . . 4538 PRINCESS ANN ROAC, Norfolk, Virginia 23502 y _TEL: 703-855-2513
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new & timely

Human hand is key in new elec-

tronic lock
A new electronic identification sys-

tem, which can be used to permit or
deny access to buildings, computers, re-
stricted areas, and for other purposes
where automatic and absolute identi-
fication is desired, is being produced by
Identimation Marketing Corp. of North-
vale, N.J.

The system measures hand geome-
try with a pair of optical scanners and
compares it with the information on a
magnetic card previously encoded with a
12-digit numerical code for the same
hand. The length of the fingers in hun-
dredths of an inch, the translucency of
the skin between the fingers, the cur-
vature at the tips of the fingers and the
deformation of the skin as pressure is

THE IDENTIMAT is a desk-mounted device
that measures 13 x 19 x 19 Inches, works
unattended. It compares the Information from
the hand with that on the magnetic identity
card, which is seen at lower right In the pho-
tograph.

applied are all measured and compared
with the information on the card in a
simplified computer (if the company or
institution using the device has a com-
puter, it can be used). !f identity is
proved, doors are unlocked, time clocks
are energized, access to computers per-
mitted, or other desired effects are pro-
duced.

More effective and secure than com-
mon identity cards, this device works
only when the card and the legitimate
holder are both present. A lost or stolen
card is no use to the finder or thief.

An especially important application
is in employee time-clocks. A friend can-
not “punch-in” the employee—he has to
be there himself. Identimation Corp. has
taken advantage of this feature to put
out a complete automated payroll sys-
tem, which first assures that only autho-
rized employees obtain access to the
plant, identifies each employee and
records his time in and time out, and
prints payroll checks automatically. It
can at any time make up reports show-
ing not only the overall payroll situation
at the instant, but select out such items
as amount of overtime, absentees on a
given day by name and department, the
various withholding or other desired in-
formation.

Five thousand technicians have

CET certification
The Executive Director of the Inter-

national Society of Certitied Electronic
Technicians, Ron Crow, reported last
March that the electronic technicians
who had successfully passed the written
CET examination totalled 4,875. With the
Society's normal rate of growth, tris
means that the number of CET's is now
well over 5,000.

At the time of the survey, 4,551 were
certitied for radio-TV and consumer
electronics and 44 had qualified as in-
dustrial CET’s. The rest were on the As-
sociate level. Associates have met all the
requirements of the Society, have passed
the basics portion of the exam and have
completed a forma! electronics course,
but have not acquired the four years of
experience necessary to become a full-
fledged CET.

The Indianapolis office, which pro-
cesses the tests, finds that 54 per cent
of the technicians taking the examination
are successful. Most of those who fail try
again, and at the time of the report,
nearly one-third of the examinations
were retakes. In Oregon, where it is nec-
essary to pass the CET examination to
obtain a permanent state license, the fig-
ure rises to 44 per cent.

There are now CET's in all 50 states
and in a dozen foreign countries, in-
cluding such far-away places as Uruguay
and Turkey. California leads in number
of registered CET's with 1132,

Mr. Crow expects NEA and ISCET to W
begin a public information program in
the very near future to educate the set
owner as to the advantages of using a
CET for electronic service. With 5000
CET's registered there is a wide enough
distribution, he says, that CET can be
meaningful to the entire industry and the
public.

NEW STAMP COMMEMORATES the Invention
of the transistor at Bell Labs 25 years ago.
Behind the enlarged replica of one of the
modern packaged clrcuits made possible by
the transistor are, left to right, Walter Brat-
tain, Willlam Shockiey and John Bardeen. In
front is Edward Dorsey of the N.Y. Post Of-
fice. The unvelling occurred at the IEEE Con-
vention, and the stamp Is one of a series of
four being Issued July 10 to honor progress
in electronics.

“Handie” unit makes user part
of telephone system

A new hand-held portable telephone
unit that will permit its user to place or
receive calls from almost anywhere in a
metropolitan area equipped with what
Motorola calls the DYNA T.A.C. system
was demonstrated recently in New York
City. According to Motorola vice presi-
dent John Mitchell: "In a city where the
DYNA T.A.C. system is installed, one can
make calls while riding in a taxi, walking
down the street or sitting in a restaurant,
to any conventional telephone in the
world.”

The DYNA T.A.C. system will consist
of a number of receiver-transmitter com-
binations placed strategically throughout
the city in which the system is installed.
These are linked to a central computer,
which controls the city system and con-
nects the phones to the regular tele-
phone network.

To make a call, the user presses a
“receiver-off-hook” button and waits for

(continued on page 12)
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All quadraphonic
systems are not created
equal...Sansui has
created the

0N vario matrix.

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 and the QRX-
3500 contain this outstanding new decoder. These full-featured four-channel
receivers have high power output (280 watts and 180 watts IHF), superb FM sensi-
tivity, 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 left/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-3500 listening will never be the same again.

SANSUI ELECTRONICS CORP.

Woodside, New York 11377 » Gardena, California 90247
Sans_u"_ ELECTRONIC DISTRIBUTORS, Canada,
SANSUI ELECTRIC CO , LTD., Tokyo, Japan * Sansui Audio Europe S A, Antwerp. Belgium

QEGULAR MATRIX

Circle 3 on reader service card
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NOW you can train at home building

/77
DIAGONAL

a NEW 2

Solid State Color TV

engineered by NRI for learning and

trouble-shooting

Handsome woodgrain cabinet,
at no extra cost.
(Offered only by NRI)

New square-cornered
Sylvania picture tube

100% solid
state chassis

\

So much better for learning TV
servicing than any hobby kit,
because NRI designed and

created it as an educational tool.

Unlike hobby kits which are designed for creating

a TV set as the end product, NRI built its exclusive
25" Diagonal Solid State Color TV kit as a real training
kit. You can introduce and correct defects . . . for
trouble-shooting and hands-on experience in

circuitry and servicing. The kits include a wide-

band oscilloscope, color bar crosshatch generator,
transistorized volt-ohmmeter and other valuable
equipment that can soon have you earning $5 to $7

an hour servicing color sets in your spare time.

6-position detented UHF channel selector @

YOU GET MORE
FOR YOUR MONEY FROM NRI

Modular
construction
with plug-in

circuit boards

Automatic
degaussing

RADIO-ELECTRONICS ® JULY 1973

Automatic fine tuning

Automatic
tint control
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NRI FIRSTS make learning Electronics fast and
fascinating—to give you priceless confidence

FlRST to give you a complete programmable digital computer,
with memory, you build yourself . . . to leamn organization, opera-
tion, trouble-shooting and programming. This remarkzble com-
puter is one of ten training kits vou receive with the new NRI
Complete Camputer Electronics Course.

FlRST to give you true-to-life experiences as a Communica-
tions Technician. Every iascinating step you take in NRI Commu-
nications training, including circuit analysis of your own 15-watt,
phone/cw transmitter, is engineered to help you prove theory and
later apply it on the job. Studio equipment operation and trouble
shooting become a matter of easily remembered logic.

FIIRST o give you completely specialized training kits engi-
neered for business, industrial and military Electronics Technol-
ogy. Shown 18 your own iraining center in solid-state motor control
and analog computer servo-mechanisms. Telemetering circuits,
solid-state multivibrators and the latest types of integrated circuits
are included in your course.

The NRI color TV and digital computer kits are the
latest in a long line of “firsts” for NRI. For more
than fifty years, NRI has been providing unique 3-
dimensional home-study training that has helped
hundreds of thousands of students reach their goals
quickly and easily.

What NRI provides is a combination of kits and
bite-size texts that give you hands-on experience
while you are learning. The texts average only 40
pages each, and they are fully illustrated. You are
taken step-by-step from the first stages into the more
advanced theory and technmiques . .. with an expert
instructor ready at all times to provide valuable
guidance and personal attention. (The level of per-
sonal attention provided is more than you would
receive in many classrooms.) Once you’ve grasped
the fundamentals, you move with confidence and
enthusiasm into new discoveries in the fascinating
world of electronics.

You start out with NRI’s exclusive Achievement
Kit, containing everything you need to get moving
fast. Lessons have been specifically written so that
experiments build upon one another like stepping
stones. You can perform a hundred experiments,
build hundreds of circuits . . . as you learn to use the
professional test equipment provided, building ra-
dios and TV sets, transmitter or computer circuits.
It’s the priceless “third dimension” in NRI training
. . . practical experience.

Train with the leader—NRI

Compare training kits, texts, techniques and overall
training . . . and you’ll find that you get more for
your money from NRI. Whatever your reason for
wanting more knowledge of Electronics, NRI has an
instruction plan that will meet your needs. Choose
from major programs in Advanced Color TV Servic-
ing, Complete Computer Electronics, Industrial
Electronics and the other special courses designed
to meet specific needs. With NRI home training, you
can learn new skills while you’re still working at
your present job . .. and turn yourself into the man
in demand.

GET FACTS ABOUT GI BILL

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

Send for free NRI catalog

MAIL THE POSTAGE-FREE CARD FOR THE
FREE NRI CATALOG IN THE FIELD OF YOUR
CHOICE. YOU WILL BE UNDER NO OBLIGA-
TION. NO SALESMAN WILL CALL.

If the card has been used, write direct to:

NRI TRAINING

3939 Wisconsin Ava.
Washington, D.C. 20016
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[
new & timely ...

a dial tone. He then dials the number he
wants on the Touch-Tone dial with
which the units are equipped. His signals
are picked up by the nearest receiver
and relayed by its transmitter to the cen-
tral computer, which completes the con-
nection to the conventional telephone
system.

To reach a portable unit, the caller
simply dials its number as he would any
other. A bell on the portable unit rings,
the recipient presses his “off-the-hook”
button and is ready to listen and talk.

As soon as FCC approval is ob-
tained, Motorola expects to set up the
first system, in New York City. Plans are
to have it working before 1976. The FCC
has proposed allocating to two-way radio
that portion of the uhf spectrum now oc-
cupied by television channels 73 to 83,
and has encouraged the industry to
come forward with new two-way uses for
the spectrum. Motorola’s new portable
radiophone is a response to that in-
vitation.

New electronic speedometer
uses integrated circuit

A new shirt-button size speedometer
for automobiles is expected to do away
with the problems of wear and tear that
create maintenance problems in the con-
ventional speedometer. Introduced by In-
termetall, German subsidiary of ITT, the
new device will-the manufacturer be-
lieves—be abte to match the price of me-
chanical systems while eliminating their
drawbacks.

IHagean of a Speedon eter € rount with 1401
deflec tron at 41 300 11z

THE SPEEDOMETER CIRCUIT INCLUDES a
Schmitt trigger, s monostable multivibrator, a
current source for feeding the moving-coll

metor, anslog output, and binary frequency
divider followed by a power output that feeds
the two colls of the mileage Indicator motor.

Buiit around the ITT monolithic in-
tegrated circuit SAY 115, the unit in-
dicates both speed and mileage, and
can even be arranged to trigger an
alarm if speed is excessive.

“FAR FROM HIS PHONE AND KINDRED,” this Intrepid raftsman-fisherman Is part of the tele-
phone network as long as he Is in range of one of the DYNA T.A.C. transmitters.

Commerce Dept. turns off por-
poise guides to tuna

Tuna fishermen will no longer be
able to depend on man’s intelligent
friend the porpoise to radio news of
schools of tuna to them. The Commerce
Department’s National Oceanic and At-
mosphere Administration has prohibited
the use of porpoise-back transmitters for
that purpose.

Porpoises tend to swim above
schools of tuna, rising frequently to the
surface to breathe. When their antennas
are above the water, their signals can
reach fishermen’s receivers within a 15-
mile range.

Newspaper reports did not state
whether the action was a humane mea-
sure taken on behalf of the porpoises, or
a conservation measure aimed at pro-
tecting the tuna. Since the action was
taken by the Department of Commerce,
not by the FCC, it can be presumed that
the porpoises were all properly licensed
to transmit.

Buried antennas will send mes-
sages to submarines

Project Sanguine, the Navy's experi-
mental system for communicating with
submarines without requiring them to
surface to receive messages, may be lo-
cated permanently in Texas, with Michi-
gan’s Upper Peninsula as a possible
second site. The present site of the ex-

perimental Sanguine station, in Wiscon-
sin, is being moved because of public
opposition, based on (probably un-
founded) fears that the low radio fre-
quencies might endanger life, and (pos-
sibly more reasonable) objections to the
large swaths that would have to be cut
to bury the antennas and provide access
roads for maintenance.

The Navy's very-low-frequency test
transmitter was installed near Clam Lake
in northern Wisconsin in 1968. It con-
sists of two 14-mile-long aerial antennas,
one running east and west, the other
north and south. A buried antenna in-
stalled beneath the north-south aerial
proved that transmission from an under-
ground antenna is as effective as from
one above the ground, according to a
Navy spokesman.

The proposed Texas site, about 60
miles northwest of Austin, is a tableland
with little water and vegetation and a cli-
mate suited for year-round construction
activity. Both it and the proposed Michi-
gan site are on pre-Cambrian granite,
which is dry and has low conductivity.

Bullt-in automotive tester
checks cars by electronics
An automatic vehicle test system
that could reduce maintenance time on
military vehicles by as much as 90 per
cent is being tested by RCA for the
(continued on page 14)
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JERROLD HAS TAKEN THE
MYSTERY OUT OF
MASTER ANTENNA TV

Now, you don’t have to worry
about decibels or any other
theory. Just pick out one of the
Universal Systems shown in the
Jerrold Instant MATV Guide,
install it and you have an
excellent system.

If you can deliver good TV
signals to one set from one
antenna, you can easily install
any system in this guide.

Complete with actual
Layouts, Bills of Materials and
Installation Tips.

Send for your Jerrold
INSTANT MATYV Guide today.

ITS FREE! _ <& 49 i

JERROLD ELECTRONICS CORPORATION —
PO.BOX 350, 200 WITMER ROAD, HORSHAM, PA.19044 s

!
L TASYY 1
17
-53§ ‘A g ¥
5) ’l’é 9%\
JERROLD

. Ral IN
7548 » GENERAL INSTRUMENT compan y
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DISTORTION-TEST
AUDIO EQUIPMENT

ceasily
o qulckl
oaccurately

Now the TECRON IMA makes
measuring IM distortion even
easier than measuring THD!

Just one piece of equipment has
both internal oscillators and inter-
modulation distortion analyzer. Simply
connect the oscillator output to the
input of the test unit, and hook the
unit's output to the input of the an-
alyzer. One quick set up, then switch
a single control to simultaneously
adjust input and output levels. Take
up to ten power level measurements
in 5db steps in just 60 seconds! Read-
ings over awide span of output levels
fully describe the distortion character-
istics of the test unit.

The IMA itself has a guaranteed
residual IMD of less than 0.005%
(typically under 0.003%). There are
seven IM ranges with accuracy as-
sured to within 5% of full scale (+0.005%
on the 0.1 full scale range).

As all other TECRON laboratory
instruments, the IMA is of advanced
design, ruggedly constructed from
highest quality components by skilied
American craftsmen.

Product literature is free upon re-
quest. For a technical discussion on
the advantages of using IM testing to
detect audible distortion, send 25¢ for
A.E.S. Preprint No. 871(B-9) to Crown
International, Box 1000, Elkhart,
Indiana, 46514, U.S.A.

Full input and output metering; also full input
and output monitoring oscilloscope terminals @
solid state construction, utilizing FETs for sta-
bility and compact size (7'x 19"x 7") B full
complement of level controls @ two internal
oscillators eliminate the need for additional
test equipment B rack mount list price $570,
with walnut cabinet $595

Made Only in America

Tecron

Circle 5 on reader service card
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Army. It is somewhat reminiscent of the
Volkswagen computer self-analysis sys-
tem described in this magazine Novem-
ber, 1972 (page 37). The RCA unit is,
however, a two-stage device, with which
the vehicle can be given a quick check
to assure that it is in satisfactory opera-
tion condition, then diagnosed more
carefully if the reading shows that it is

AUTOMOTIVE VEHICLE TEST SYSTEM, bulit

not operating as it should.

Called a Built-In Automotive Test
System, it consists of a diagnostic con-
nector, a vehicle readiness unit and a
vehicle test meter. The diagnostic con-
nector is mounted on the dashboard and
linked to sensors that monitor the electri-
cal system, carburetor and a couple of
dozen other components and functions,
ranging from the efficiency of oil filters
to fuel and water gages.

For a road test, the vehicle read-
iness unit is plugged into the connector.
It everything is in order, a green lamp
lights; if there is a non-critical problem a
yellow light appears, and if the fault is
one that demands immediate correction,
the light is red.

If repairs are indicated, the vehicle
is moved to a maintenance area and the
vehicle test meter and programmable
diagnostic unit plugged into the diagnos-
tic connector. The various components
and functions are then checked out and
the trouble pinpointed.

Although developed for military use,
the system could lead to similar equip-
ment for checking out civilian com-

25 Castle Harbor lIsle,
Fort Lauderdale, Florida 33308
(305) 566-5656

by RCA, can reduce checking time by 90%. mercial vehicles. R-E
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A
LITTLE MITS

GOES A

The MITS 1200 Series Pocket
Calculator will give about
60 hours of addition.
subtraction, multipli-
cation, and division,
or will run in
“passive mode ' for
150 hours on

5 pen!nght e Bright LED Display
batteries. ¢ 100% American made
e Leading Zero Suppression
e Automatic Display Cut-Off
e Fixed Decimal Output
(2-4 place)
PRICES o y ¢ Chain and Mixed Operation
MODEL* Assemble  Assemble siClcdianaiCicagE RS
1212 (12 digits) $99.95 $89.95
1209 (9 digits) $79.95 $69.95 AC Adapter ‘
1206 (6 digits) $59.95 $49.95 Equips any MITS 1200 Series Calculator
SIZE: 5-3/4" x 3-1/4" x 1-1/2" for operation from 110VAC. ... .. ... $6.95
*NOTE: All models have 12-digit capacity. Carrying Case(very leatherette). . . . $5.95
l------------------------------'
] O Enclosed is a Check for $ ]
® 1 or [0 BankAmericard # =l
m I's 8  or [ Master Charge # ]
i or (O Purchase Order # i
. : Include $5.00 for Postage and Handling :
1 Model # § OKit [ Assembled
m.(rn Inmemnn & : [ Please Send Information on Entire MITS Line. :
Telemetry Systems, Inc. i v :
5408 Coal Ave., S.E., Albuguergue, New Mexico 87108 : ARRIESS :
506/266-2330 ,  CTY 1
g STATE&ZP "
L MITS / 5404 COAL AVE. SE / ALBUQUERQUE, NM 87108
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Dreaming
about a pair

of $300
condenser

microphones?
Think

seriously
about these:
$39.75each!

All of the great condenser advantages
are here without compromise. Flat,
extended range, excellent transient
response, high output, low noise, and
ultra-clean sound. But the new E-V
electret condenser microphones need
no high voltage power supply. Just
an AA penlite battery to operate the
built-in FET impedance converter.
The result is studio performance
without complications and at a dram-
atically lower price.

There are 4 new E-V electret micro-
phones, including cardioid models,
from $39.75 to just $75.00, audiophile
net. Second-generation designs with
unusually high resistance to heat and
humidity. Hear them today at your
nearby Electro-Voice soundroom.

Or write for details.

More U. S. recording studios use Electro-
Voice microphones than any other brand.

*Suggested retail price. Microphones shown on
Model 421 Desk Stand. $12.00 each.

ElecthoYores

ELECTRO-VOICE, INC., Dept. 772E
613 Cecil Street, Buchanan, Michigan 49107

In Europe: Electro-Voice, S. A., Romerstrasse 49,
2560 Nidau, Switzerland

+Gulton

COMPANY

16

Model 1710 Electret Condenser
Omnidirectional Microphone

Circle 7 on reader service card
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letters

WE CAN'T AGREE

We read Herb Friedman's article—
“Unscrambling 4-Channel Stereo,” Ra-
dio-Electronics, May 1973. Unfortunately,
we must take exception to your empha-
sized statement, "In short, the scope
traces indicate what the listener per-
ceives, not the electrical power distribu-
tion."” The statement is untrue and mis
leading to the consumer.

As of last November, we completed
a survey of the matrix and discrete 4-
channel equipment available to us at
that time (see enclosed report, “Qua-
drasonics—Reality or Myth?"’) We used
all the test records and equipment you
did for your report. We also evaluated
the Panasonic CD-4 unit which we find
to be slightly better than the JVC unit.
The circuitry is also slightly different in
the Panasonic unit. At present, we are
completing the evaluation of all the re-
maining equipment available.

In the course of our study, we also
used the vector scope displays. After
much thought, we asked ourselves the
question—"What do they really mean?"—
and concluded that at present no one
knows their true interpretation. There-
fore, we decided not to publish our vec-
tor scope illustrations. In the course of
events, the Hirsch-Houck Laboratories
also completed and published their re-
port. We wrote to Julian Hirsch, stating
that the scope displays are electrical in
nature while 4-channel sound is naturally
psychoacoustic, continuously controlled
by the ambience of a given listening
room, and no two rooms are alike. Fur-
ther, the scope displays would be the
same no matter what type of room was
used, but the sound preceived by the lis-
tener would vary considerably. Mr.
Hirsch replied, that Benjamin Bauer
(CBS Laboratories) also wrote him and
pointed out that the scope displays can
give misleading results since they do not
indicate phase relationships which can
have a strong effect on the psy-
choacoustic results. When a program is
“discrete” in nature, the scope does
give a good idea of the channel separa-
tion and directional integrity of the pro-
gram. With the bulk of the matrixed ma-
terial, it tells you very little. We also
found that with matrixed material the
quad effect is highly atfected by even a
moderate amount of listener movement.
Only a "full-logic” SQ decoder comes
near the discrete 4-channel sound. But,
the “full-logic’” units have a “pumping”

action as the unit switches, which is an-
noying to the serious listener. Both Mr.
Hirsch and | agree with Ben Bauer that
there is at present no valid objective test
means for evaluating 4-channel sound—
except our ears!

Subsequently, Mr. Hirsch published
excerpts from Ben Bauer's letter in his
article which appeared in the March
1973 issue of “Stereo Review." It points
out the fallacy of trying to identify scope
displays as what the listener perceives
rather than what they truly are—electrical
vector responses, unaffected by the
room ambience that affects all sound.
Remember, the scope does not respond
psychoacoustically, but only electrically!

This letter is not intended to dis-
credit you or your report, but simply the
interpretation of the vector scope dis-
plays. Most all reports I've read make
the same error.

Perhaps, someday, we will be able
to use the vector scope displays after we
learn what they really mean.

B. V. PisHA

Director

Audio Electronics Laboratory
Albertson, N.Y. 11507

Firstly, you claim to have made a
survey of 4-channel equipment using all
the test records and equipment | used.
Then, | find in the report you enclosed
with your letter the statement “We be-
ligve some sort of test record be issued
by RCA, JVC or Panasonic for the CD-4
system . . ." Since | in fact used such a
test record, and since the scope phase-
amplitude comparator | used is a pro-
prietary equipment of Tridac Labora-
torigs, it is obvious we did not use the
same equipment.

It you are referring to the scope
used by Julian Hirsch for his article—to
which Ben Bauer referred in his now fa-
mous letter which Julian printed, then |
must point out that he used "home en-
tertainment’” display; his scope traces
are at best an approximation under best-
case conditions of what | illustrated. As
for Bauer’s letter to Julian, it makes the
statement . . . let the signals applied to
the front channels be equal in strength,
but displaced in phase. The oscilloscope
will then display a sharp ‘“‘center front"
line . . "

Now ! will be charitable and assume
Bauer's statement is either A) a typo-
graphical error, or B) "home entertain-

(continued on page 22)



SouTHWEST TECHNIcaL PropbucTts CORPORATION

219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

PHONE. 512 DI 4-3140

July 1973

Dear Radio-Electronics Readers,

This month | would like to tell you about one of our kits that is not exotic, or particularly
clever in any way; just awful useful, This little instrument is called the "'Digi-Viewer’ and it is used to
troubleshoot, or design digital logic systems. It consists of a test
clip that grabs onto the two sides of the standard inline package 4+ DC.
and makes contact with all of the pins. A16 conductor ribbon
cable connects the clip to a box with 16 pilot lamps mounted on
top around an outline of the IC package. Inside are 16 Darlington
pairs like the diagram to the right. These transistors will conduct
and turn the lamp ON only if there is a logic 1" condition at
that pin on the IC. If there is a logic ‘0’ condition the lamp

Lanf

To

stays out of course. The power supply to drive the lamps is in the c[;,,

box, so the only loading on the circuit is the small amount of

base current drawn by the Darlington transistor pair. - = 4
=

Now, as some of you may be aware, Hewlett Packard makes a much neater nue ciip wiin
LED’s that does much the same thing and at only about ten times the cost. Unless you have mem-
orized all the pin connections in the TTL logic families, using our box is probably easier because it
comes with a set of cards showing the internal parts and connection points of the various types of
circuits. We have 60 different cards available for the various RTL and TTL types and also blank cards
that you can use to make outlines of oddballs. These cards snap in place between the two rows of
lamps.

An instrument like this makes troubleshooting much faster because you can test the circuit
under actual operating conditions and the lamp display lets you see what is going on logic-wise at all
pins simultaneously. You might have to slow the operating rate way down in order to do this, but
this obviously does not effect the operation of the logic in most cases. The only circuits that might
get upset by the clip and cable capacity are things like a 74121 one-shot set up for a very narrow out-
put pulse.

Digi-Viewer comes in a 7 x 4 x 3 cabinet with a brushed gold finish and wood grain side
panels. Construction is simple and fast. It shouldn’t take more than two or three hours even if you work
slow. You can have one for only $19.86 and postage for 4.0 pounds. This is such a bargain that we
almost feel like we should write (cheap) after the price like ‘’"Mad’’ magazine does.

How about a free catalog listing our other kits? If you don’t already have one, or if it is out of

date, circle our number on the reader service (bingo) card. We will get one right back to you.

Daniel Meyer

B

SOUTHWEST TECHNICAL PRODUCTS CORPORATION

DEPT. RE-L
: 219 W. RHAPSODY, SAN ANTONIO, TEXAS 78216
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USE IT ALL
AS YOU GET READY
FOR A NEW CAREER...

$1,500.00 worth of ftwo-way radio
electronic communications equipment!

Bell & Howell Schools announces a new
learn-at-home program that gives you
“*hands on” experience with commercial-
grade equipment—as you prepare for a
business of your own in two-way radio
electronic communications servicing.

You need “*hands on’ experience
with a real, commercial-band FM transceiver
and actual commercial-grade test equipment
—to take full advantage of growing oppor-
tunities in electronic communications.

Two-way radio communications is a
healthy growth area in electronics. And it's
lucrative. Almost two million commercial
two-way radio systems now serve as vital
communications links for trucks, planes,
boats and taxis. And the FCC requires each
system to have its equipment serviced
regularly by a licensed technician. That's
where you come in. But you need career-
oriented training—plus your
FCC license.

Knowing how
to put an amateur
radio kit together
won't help
when
you're
“on the
job"—
servicing
two-way
radio
systems for
aircraft or advising
trucking companies about
their land-mobile communications
system. For that, you need ‘*hands on"

experience with the real thing. This unique is convenient, you can have the equipment
new Bell & Howell Schools learn-at-home shipped to your home in return for a $100
program that gives you just that. You can deposit, which is refundable when you

work with the equipment by attending one return the equipment,

of our special *‘help sessions’ or by Find out more about this exciting
dropping by one of the Bell & Howell new Bell & Howell Schools program. There's
resident schools. If neither of these plans no obligation.

For free facts, mail attached card today!
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Let Bell & Howell Schools help you get ready for an exciting career
or business of your own in two-way radio electronic communications!

Bell & Howell Schools has helped thousands of people
prepare for careers—and businesses of their own—in
electronics. You can have absolute confidence in the
thorough training you get.

Expert instructors at Bell & Howell Schools
plan each program to answer a single question: “What
qualifications will you need to take advantage of actual
career opportunities in electronics?" They then build
each program to give you those exact qualifications.

To get ready for a business of your own in two-
way radio, you need: 1) career-oriented training; 2) FCC
License; 3) “hands on" experience with commercial-
grade equipment. Bell & Howell Schools now offers this
new at-home training program that gives you all three.
(See FCC License Warranty on attached card.)

JUST LOOK AT ALL THE EQUIPMENT
YOU’LL WORK WITH
DURING YOUR TRAINING PROGRAM
WITH BELL & HOWELL SCHOOLS!
Commercial-Band FM Transceiver . . . exactly
the kind of two-way radio you'll service throughout
your career

' . .. model favored by many

Deviation Meter
working technicians to check
modulation of transmitted signal.

Frequency Meter . . .
highly sensitive instrument used to
check signal frequency within precise
tolerances established by government
standards.

Power Output Meter . . . meter
used almost universally by trained and
licensed technicians to check power output—
or wattage—of signal.

Alignment Generator
.. . a custom-designed unit
you use to generate test
signals for transceiver
alignment.

FCC REGULATIONS GIVE YOU THE OPPOR-

TUNITY TO START YOUR OWN BUSINESS!

The Federal Communications Commission re-
quires that all commercial two-way communications
systems be checked and serviced by a licensed tech-
nician at regular intervals.

As a Bell & Howell Schools graduate, you'll
have the technical know-how you need. With your FCC
license, you can go out and eventually build your own
business—signing contracts with companies thai use
two-way radio. FCC regulations could mean security
and regular income for youl

BELL & HOWELL SCHOOLS OFFERS YOU

THESE SPECIAL ADVANTAGES:

Help Sessions Scheduled regularly every few
Saturdays at the Bell & Howell Schools and in many
other cities throughout the U.S. and Canada. Top in-
structors give you personal help and guidance.

Transter Privileges After completion, you can
transfer to any of the resident schools for more ad-
vanced study, if you wish,

Litetime Nationa! Placement Assistance Helps
you locate a job where you want to anytime after you
complete program.

Veterans’ Benefits We are approved by the
state approval agency for Veterans' Benefits.

Student Financial Aid We are an eligible in-
stitution under the Federally Insured Student Loan
Program.

EXCLUSIVE ELECTRO-LAB®—
YOURS TO KEEP!
To make sure you get prac-
tical experience with instru-
ments used daily by
professionals, we've
integrated into your
program three pre-
cision instruments
you assemble yourself
and keep:

Design Console Use this
to rapidly “breadboard”’
circuits without soldering.
Oscilloscope Offers bright,
sharp screen images, 3-way
jacks for leads, plugs.
Transistorized Meter Registers
current, voltage and resistance.

FOR FULL INFORMATION,
MAIL THE ATTACHED CARD
TODAY! OR WRITE:

An Electronics Home Study School
DeVRY NSTITUTE OF TECHNOLDGY

B} BELL & HOWELL SCHOOLS

4141 Beimont, Chicago, Iinois 6064 1

406R3
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SPECIALS OF THE MONTH

1 MAN 3 (type) $2.45 ea. Buy 3 or more
@ $1.95 ea. 7 segment display compact

rt. hand gecimal point,

E
u MAN 1V (type) $2.95 ea. Buy 3 or more
@ $2.75 es. 7 segment display (LIKE

TTL SPECIALS
7400 7401 7402 7403 7404 7405 $ .25
7408 7410 7420 7430 7440 7460 .25

74L00 $.40 7451 25 7489 3.25
74L02 .40 7453 25 7490 .99
74L04 .40 74L71 50 7491 1.05
74L20 .40 74L72 .50 7492 75
74L30 .40 74L73 .75 7495 .90
7413 95 74L74 75 74123 .99
7441 1.20 7473 .55 74153 1.45
7442 1.20 7474 .55 74154 1.75
7443 1.20 7475 .89 74161 1.65
7446 1.40 7476 .55 74165 2.45
7447 1.20 7483 1.20 74181 4.50
7448 125 7485 1.20 74192 1.65
7450 .25 7486 .55 74193 1.65
LINEAR SPECIALS
LM300 Positive Voit Reg. $ .95 ea.
LM301 Hi Performance Amp. .75 ea.
LM302 Voltage Follower 95 ea.
LM304 (TO5) Neg Volt Reg. 1.25 ea.
LM305 Positive Volt Reg. (TOS5) 1.35 ea,
LM307 Super 741 45 ea.
LM308 (TO5) Micro Power op. amp 1.75 ea.
LM309H (TO5) Voit 200 ma V. Reg. 95 es.
LM309K (TO3) 5 volt 1 amp reg. 1.95 ea.
LM311 (TO5) Comparator 1.50 ea.
LM320 (TO3) —5.2 neg. reg. 1 ea.
LM320 (TO3) —12 neg. reg. 1 ea.
LM320 (TO3) —15 neg. reg. 1 ea.
LM380 (dip) 2 watt audio amp. 1 ea.

LM3900 Quad Amp.

88338888588k

NE565 Phase lock loop 2
NE566 Function Generator 2
NE567 Tone Decoder 2.
709 Op. Amp $§ .25 ea. or 10 for 2
723 volt reg. 95 ea. or 5 for 4
741 Freq. Comp. .45 es. or 10 for 4
747 Dual 741 95 ea. or 5 for 4.

12 DIGIT CALCULATOR SPECIALS

5001 LSl—add, subtract, multiply and divide
Automatic _overflow 40 lead pkg.
use with 7 segment readout with

complete data

5 ea.

$8.9
Data only (refundable with pur-
chase) .00 ea.
5005 LSI—Four function calculator with extra
storage register for constant mem-
ory application chain calculations
add, subtract divide, multiply and
memory. Use with 7 segment read-.

outs with complete data $11.95

Data only (refundable with pur.

chase)

LED'S

MV50 (type) red emitting LED .29 ea. or 4/1.00

MV5020 (typeE)DLarge Red. LED .39 ea. or 3/1.00

ME4 Ir Red L 69

MEMORIES——ARE MADE OF——

1101 256 Bit Ram Mos 2.95
1103 1024 Bit Ram Mos 7.95
7489 64 Bit Ram TTL 3.25
8223 Programmable ROM 6.95

DATA INCLUDED WITH ANY MEMORY

MOS SHIFT REGISTERS—Hey look me over—
choose or mix

gggg series dip pkg. chose or mix 4 for $1.00

Quad 256 Bit capacity multiplexed
dynamic shift registers o
2504 (mini) 1024 bit capacity multi-

plexed dynamic shift registers .30
2506 (mini) Dual 100 bit dynamic

shift registers .30
2509 Tri state output dual 50 bit

static shift reg. .30
2510 Tri state output dual 100 bit

static shift reg. .30
2511 Tri state output dual 200 bit

static shift reg. 30

2518 Hex 32 bit static shift register .30

2519 Hex 40 bit static shift register .30

2521 (mini) dual 128 bit shift register .30

2522 (mini) dual 132 bit shift register .30

2524 (mini) 512 bit recirculating dynamic
ift

shift. g ea.
NOTE: 2500 MOS SHIFT REGISTERS UNTESTED

FACTORY SECONDS

Satisfaction guaranteed. California
add sales tax.

All except where noted are fully tested.
Min. Order $4.00 Prepaid in U.S.
Orders Filled within 3 days after receipt.

residents

Note: add $ .50 per spec. sheet for items priced

at less than $1.00 each.
INTERNATIONAL ELECTRONICS
UNLIMITED
P.O. BOX 2238

WALNUT CREEK, CALIF. 94595
Circle 9 on reader service card

22 RADIO-ELECTRONICS ® JULY 1973

LETTERS
(continued from page 16)

ment display" is incorrect.

Moving on, | find you refer to the
“pumping” of a full-logic SQ decoder.
Since the famed CBS Laboratories Au-
diomax aiso pumps, and since no one
seems to be upset about pumping on the
broadcast end, so what! As far as calling
attention to the pumping is concerned,
in the New York Audio Society News-
letter you enclosed, you make the state-
ment concerning the Sony SQD-2000
full-logic decoder “. . . but certainly the
best of the matrix decoders. The SQ en-
coded records sounded just great . . .
the only matrix unit that comes close to
producing a true discrete program.”
What happened to the *pumping” in
your review? Let's play the game with
the same set of rules.

Finally, | come to psychoacoustics.
Mostly hogwash. A crutch to support
poor performance. Both Messrs. Bauer
and Itoh depended heavily on psy-
choacoustics in the original papers for
matrix sound; they *proved’ that psy-
choacoustics produced a three-dimen-
sional sound field with as little as 3 aB
separation. And the systems laid a colos-
sal egg with both consumer and tech-
nician. The ink was hardly dry on their
reprints before the SQ matrix decoder
was modified (5 times to date), while the
vario-matrix QS was talked about for a
year. Psychoacoustics or no psy-
choacoustics, in the typical living or lis-
tening room of 20’ x 25' x 8' (or smaller)
the sound will appear to arrive from the
speaker with the greatest acoustic
power, while mono will still be derived
from two positive-phased speakers. Psy-
choacoustics might affect the total three-
dimensional "'feeling’, but it cannot de-
stroy what both Eargle and Bauer term
the *‘center of gravity”, which can be
properly interpreted from scope dis-
plays—assuming you know what scope
equipment to use.

The only problem | find with scope
displays is the lack, rather total absence,
of program phase cancellation from ma-
trices. While we can play games with
sine waveform we cannot do the same
with program waveform, where phase
variations can create totally new and
original waveforms, which can sound
plain lousy. It is for this reason that the
program preparation and production re-
quires a high degree of artistry, as con-
trasted to total dependence on psy-
choacoustics.

Until | am shown otherwise, | will
stick to scope displays of SQ and CD-4
as they correlate with what | can hear.
But as stated in the article, this is not
necessarily true of QS (not as of now,
perhaps it will be . . . sometime).

HERB FRIEDMAN
Franklin Square, N.Y.

HISTORIC GERNSBACK
MAGAZINES
During more than fifty years in elec-
tronics, | have collected a large number
of early magazines including many
Gernsback publications. Included are
copies of:

Electrical Experimenter 1914—18
Practical Electrics 1922
Short Wave Craft 1934—36
Science & Invention 1929
Radio Craft 1926—on

as well as numerous other American,
Canadian, and English publications back
to the early 1920's.

Could you kindly suggest names of
any persons or firms who could use
them?

WiLLIAM H. BRAKES
1619 Nanaimo St.
New Westminster, B.C.

ATTENTION ALL SERVICE
TECHNICIANS

Recently | have become very seri-
ously interested in the chain of events
which seems to be indicating a collapse
of the NATESA/NEA merger committee
and the function for which it was
created. As a member of the silent ma-
jority, | have kept my mouth shut in the
normal manner. However, the time
seems to be apparent for the silent ma-
jority to begin to make some noise. After
all, the creation of one STRONG national
association will be in the interest of the
majority—perhaps, however, not in the
interest of a FEW who will—or may—lose
some personal glory from the change.

It is with the above in mind that I1—
as a general member—have come to the
realization that the best thing is to make
my feeling known. This | am doing.

The merger committee can, | am
sure, come up with a good workable na-
tional association out of the groundwork
of the two nationals now in existence. As
one strong national, it will be able to
provide a united front to all the enemies
which both associations now are faced
with. There would be no reason for any
future problems which the strong na-
tional would not be able to handle.
The key here is ONE STRONG NA-
TIONAL . . .

Mr. M. L. Finneburgh, Sr., EHF and
the merger committee have tried to do a
good job. However, when events happen,
like what has happened recently, then
NO committee can function with any de-
gree of success. If certain members of
the merger committee are in this only for
personal glory, then | maintain that the
time has come to depose these unsung
heroes—Let them thank themselves that
they are not engaged in these activities
in some other fields as those fields may
not have waited as long to take care of
them. Replace those who do not really
represent the majority.

Again, | believe in the merger com-

(continued on page 83)



BUULEAI ALGEBRA

ANO COMPUTER SWITECHING

A look at the mathematical concepts involved in logic
systems and how they are applied to the basic electronic switch-
ing circuits so vital to the development and maintenance of computers.

by JAMES F. KENNEDY*

PHIL, JIM, JOE, HARLO, GEORGE, AND A
few other technicians from the Final
Test Section of the Rub-A-Dub Elec-
tronics Corporation were sprawled out
in the large company cafeteria, enjoy-
ing their morning coffee break. This
was the time for an electronics bull
session among the gang. Someone al-
ways had a new circuit, or some sort
of problem, which would be set forth
on a paper napkin or on the table top,
much to the disgust of the cafeteria
workers. These young men of Final
Test were the best in the plant, and
were picked for their ability to solve
problems and improvise quickly in the
everchanging atmosphere of the Final
Test Section. An expert from nearly
every phase of electronics was repre-
sented here. These men dealt with
computers for automated testing, envi-
ronmental testing, measurements,
linear amplifier circuits, switching cir-
cuits, and many other phases of work
in the giant plant.

Jim, one of the newer members
of the group, made a face over his
stale coffee and addressed himself to
Phil: “Say, Master Mind, I walked by
the other day when you were working
on one of the ccmputers, and I've
been wondering what sort of schema-
tic you were using. The sheet was full
of the screwiest looking symbols I've
ever seen: half moons and triangles
and things like that. How about giving
me the inside dope so I can breathe
the same rarefied atmosphere that you
‘brains’ use?”

Phil had been around for a num-
ber of years and was quite accustomed
to this kind of banter. He also knew
that Jim really wanted information.

“Tell you what, Son, I'll take fif-
teen minutes off and teach you all I
know about computers and then you,
TOO, will be an expert!”

As the chuckles subsided around

the table, Phil reached for a clean pa-,

per napkin, lit another cigarette, and
patiently began an explanation.

*Elcctronics Instructor, Camelback High School. Phoenix,

Arizona

“Tell me, Jim, have you ever heard
of Boolean algebra?”

As he surmised, the answer was
negative, so he continued.

“Well, Boolean algebra is named
for an old timer named George Boole
who lived back in the eighteen hun-
dreds in England. (Of course they
didn’t have computers in those days!)
George was a combination philos-
opher-mathematician and he devel-
oped a system for proving by math
whether a logical statement was true
or false. He’d convert the statements
to equations and then solve ’em. The
book he wrote over a hundred years
ago has a lot of ‘modern math’ in it.”

Joe interrupted from across the
table, “I can use that book! My kid is
only in the sixth grade and I can’t tell
what he’s talking about when he needs
help with his math homework!”

Phil smiled and continued, “Tech-
nicians aren’t usually very interested
in philosophy, although sometimes it
helps if you’re philosophical about it
when your wife needs a new Fall
wardrobe! However, an electronic
technician certainly needs to be con-
cerned with algebra if he expects to
get ahead in his job. George Boole’s
math system should also interest you
in your work because it's directly re-
lated to computers and telephone
switching circuits.

“Computers are so complicated
that you can’t look at the schematic
and trace the flow of information like
you do in a radio or TV set. Heck,
you might have several pounds of
schematics for one computer. So . . .
logical diagrams are used to show the
action. One triangle or semicircle may
represent a complete circuit. These
logic diagrams can be represented by
equations, and the equations can be
simplified by Boolean algebra, which
simplifies the circuit and does what
the company loves to do: saves ‘em
money.”

Phil glanced at the clock on the
cafeteria wall, picked up his empty
coffee cup, and said, “Time to head

back to the sweatshop. We’'ll continue
this on our afternoon break if you still
want to, Jim.”

That afternoon the group gath-
ered again, armed with full coffee
cups and plenty of paper napkins for
doodling. Phil continued his morning
talk just as though it hadn’t been in-
terrupted: “Old Geo. Boole was inter-
ested in proving whether logical state-
ments were right or wrong. There
were only two possible conditions:
True or False. You'll find that a com-
puter does things the same way: the
circuits are either on or off because
the computer uses the binary system,
which has only a zero or a one. Inci-
dentally, Joe, I'll bet that if you
checked your son’s sixth grade math
book you'll find that he’s already stud-
ied the binary system of arithmetic.”

Joe choked slightly on his coffee
and said, “Say, I'll bet that’s what he
was doing when I looked over his
shoulder and saw him adding 100 and
100 and getting 8. Good thing I kept
my mouth shut!”

“That’s straight thinking, Robin”,
said Phil in his best Batman manner.
“Remember, we have only two choices
in Boolean algebra, True or False. We
can say that when a switch is closed
this represents a 1, and when a switch
is open, this represents a zero. This is
why the telephone engineers dug up
Boole’s system, because it applies so
well to switching circuits. Most of the
rules of ordinary algebra apply to
Boolean algebra, but there are some
exceptions. You guys just keep in
mind that when we look at Boolean
equations we’re dealing with switches,
and these switches have to be either
on or ofl. That way you’ll stay on the
right track.”

“Someone across the table mur-
mured, “Golly, even I can count up to
two. This is peachey keen!”

Phil pretended to ignore the
touch of sarcasm, whipped out his
pencil, and continued. “Let’s start this
high level discussion with something
to really challenge you experts. Look
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at this sketch of two simple switches
connected in series.”

N AN A

“We'll label our switches “A” and
“B” and so on. An open switch is a
zero, and a closed switch is a one.
This circuit is called an AND circuit
because A AND B have to be closed
before the circuit will operate. An-
other way to say the same thing is to
say that A must equal | and B must
equal | for the circuit to operate. This
is written A-B=1or AXB=1 or
AB = 1. Remember, don’t say ‘A
times B equals I’. Say, ‘A aND B
equals I°,

“This is a simple circuit, but we
can deduce several things from it, as
Sherlock Holmes used to say. Suppose
A =1 and B = 0. This means that A
is closed and B is open, so the circuit
is open, or zero.” He wrote on the
napkin, A0 = 0. “Read this as ‘A and
0 equal 0. This rule is just like regu-
lar algebra, where a number multi-
plied by zero equals zero.”

Glancing around the group, Phil
said, “I know all you eager beavers
are in a sweat to get back to the old
grind, so let me show you a few more
rules for a series circuit while we still
have it drawn on the napkin.”

Joe spoke up, “Somedzay I expect
to send one of these napkins in to the
Patent Office and get rich from some
of the circuits you guys draw!”

Phil laughed, and continued.
“How about this equation?” He wrote,
Al = A and said, “A and 1 equals A.
The ‘I’ means the switch is closed all
the time, like this”.

%—o—-c

A 1

“For this circuit we can say three
things:

if A equals 0 the circuit is open

and the result is zero.

if A equals | the circuit is closed

and the result is 1.

In both cases the result is the

same value as A, which brings us

back to what I just wrote, that A

and 1 equals A.”

Jim spoke up, “Anybody listening
to this conversation would put us
down as likely candidates for the nut
house, Phil.”

Phil laughingly agreed. “It helps!
But here endeth the daily lesson. If
any of you would like to continue af-
ter work I'll be glad to put in some
time with you later on today.”

As the first shift ended, several of
the technicians clustered around Phil’s
desk, anxious to learn more about
Boolean algebra. Phil had noticed
many times before that one of the
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marks of a good electronics technician
was an intense desire to learn.

He began. “It seems strange not
to be drawing on a paper napkin, but
we'll have more quiet here and we
won’t have to rush back after our cof-
fee break. One more point about our
series circuit before we leave it.” He
wrote on a scratch pad, AA = A,

“I'll bet you guys thought that A
times A gave A squared. Remember
what I told you this morning; this
means A AND A equals A. What |
mean is that you have a series circuit
with both switches in the same posi-
tion, either open or closed. If A equals
0 the result is 0. If A equals 1 the re-
sult is 1 since both switches will be
closed. I'll show you pretty soon how
these rules apply to more complicated
circuits.”

Next, he drew a simple parallel
circuit on his scratch pad.

A
Lo

“This is called an OR circuit be-
cause there will be current flow if ei-
ther A or B is closed. The or function
is shown by a plus sign, so that if I
wrote ‘A + B’ you read it ‘A or B’
A + 1 is read as A or |. Remember
now; the | means that the switch is
closed.”

Phil drew another parallel circuit
and wrote an equation beneath it.

] |-

A+0=A

“The 0 by the lower switch means
it stays open. If A equals | there is a
closed circuit. If A equals 0 there is an
open circuit. In each case A or 0
equals A. A rule like this may sound
stupid now, but as soon as I start to
snow you with some more com-
plicated circuits, you'll find that you
have to refer back to the basic rules.
It's like any other kind of math; no
matter how complicated a problem
seems to be, you can get it down to
some fairly simple rules if you know
how to manipulate it.

“Here’s another parallel circuit:”

_4r 4r—.

“One switch is always closed, so
the result is always 1, regardless of the
value of A”.

“Let’s look at one more rule fo
parallel circuits, and then I'll put you
to work writing an equation or two
for more complicated circuits.”

A+A=A

“This means that both switches
are in the same position all the time,
either open or closed. If A equals I,
the circuit is closed, or if A equals 0,
the circuit is open. In both cases the
result is the same as the value of A.”

“So far, this hasn’t been a brain
strain, has it? This stuff will be plenty
usyful when you have to work on test
equipment using computer circuitry,
and believe me, more of it is used ev-
ery day. I wouldn’t be here beating
my gums about AND circuits and OR
circuits if I didn’t think you could use
the information!” There were no com-
ments from the attentive group, so he
sketched another circuit on his pad.

“As you guys can plainly see, this
is a series-parallel circuit, so it’ll have
an AND circuit and an OR circuit in
the equation, which is what we’re go-
ing to try to write”. Phil scribbled: (A
and B) and (C or D). “This means
that for this circuit to operate we must
have A and B together, and C or D.
Do you see how I got that? This
would be abbreviated to read .AB
(C + D). The parenthesis indicate an
AND.”

How about something like
A + B + C + D? Well, you know it’s
going to be a parallel circuit, and we’d
say ‘A or B or C or D’ when we read
it. Here it is in picture form.”

“When you get into more com-
plicated circuits, which you’re about to
do, you need brackets to show AND
functions, like in this one:



[A+ B+ CD + E)] F. Watch your
step on this one; it shows that A or B
or (C and D or E) and F are necessary
to complete the circuit. I'll draw it
and you follow the equation through
the drawing.”

-»————o/B(o——<
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“Computers are plenty complex,
but mostly they have thousands of
AND and ORr circuits in ’em. If we
drew the schematics like I've been
drawing these we’d soon run out of
paper. So, a more compact form is
used. This is what you were wonder-
ing about, Jim, when you asked me
about the funny-looking circles and
half moons and things on the schema-
tic of the computer I was working on.
Each manufacturer has his own for-
mat, but they're fairly uniform. An
AND circuit is drawn like this:”

o0 >

“This is a 4 input AND gate and it
would look like this if I drew it as
switches:”

L

“This circuit equation would be
written as ABCD = E and we’d read
it as ‘A and B and C and D yield E’
Here’s a funny-looking one. It’s a par-
allel circuit:”

A 2\
c —-
o /

“Notice the difference; the lines
go all the way through the half-moon
in this “Or” circuit. If I draw it as
switches it would look like this:

We’d write this as A + B +
C+ D=E and we'd read it, ‘A or B

or C or D yields E’.”

“Okay, now that you guys know
all about the subject, let’s see if you
can draw the equation 1 put down
awhile ago. It was:

[A+ B+ CD + E)JF.>”

There was a general shuffling of
paper and pencils and some grum-
bling about “the half moon is in the
wrong phase”, as the group struggled
with the problem. Phil watched care-
fully and finally grabbed Harlo’s mas-
terpiece before he could change his
mind about how to draw it.

“You fellows who've been mouth-
ing off so much should take a lesson
from Harlo. This is what your logic
diagram should look like. Notice how
much simpler it is to draw it this way
than when I drew it with a bunch of
switches.”

@—*D—

Phil continued. “AND gates are
the decision-making elements in a
computer. If three conditions occur si-
multaneously in this AND circuit, that

F

A——]

8 —— D

is, if a signal is present at A and B
and C ar the same time, then there
will be an output at D. This could
mean that when three conditions are
satisfied simultaneously the computer
will signal that your checking account
is overdrawn, or a light will signal to
fire the retrorocket, or any other situ-
ation could be covered. There might
be more than three inputs to the gate,
or fewer than three.”

The or gate is the mixing ele-
ment. There is an output from the or
gate when any or all of the inputs are
present. This gate feeds several differ-
ent inputs into one circuit without any
interaction between the various in-
puts.”

Phil glanced at his watch,
groaned, and said, “It’s getting late, so
let me add a little bit here about these
‘inputs’ that go to the gates. These in-
puts are rectangular pulses, or square
waves, and they represent a voltage
level. The computer might use a pulse
that went from O volts to a positive 6
volts. The 6-volt level could represent
a ‘I’ in our system, and the O volt
level could represent a ‘0’, or the com-
puter could be designed so it was just
the other way around. These pulses
may be running around in the com-
puter at the rate of a half million or
so per second, so you can see that de-
cisions and calculations can be made

pretty fast. All the information fed
into the computer is put into the bi-
nary system. Here’s a binary 1101 as it
would be in computer language.”

“Now that you know all about
Boolean algebra, see if you can re-
member it until tomorrow because I'll
show you how to simplify a switching
circuit when we have our morning
coffee break.”

Next morning, to save time dur-
ing their coffee break, Phil passed out
sheets of paper with a logic diagram
and equation drawn on them.

A D\

Cc —

Pointing to the paper, he began.
“You can see that this is a 2-input
AND circuit fed by two or gates. Let’s
see what we can do to simplify the
equation and save the computer fac-
tory a pile of money. Okay? Lets start
off first like regular algebra, and mul-
tiply together the stuff inside the pa-
rentheses. If you’re on the ball, you
should get AA + AC + AB + BC
= Y. Notice that A times A gives AA,
and not A squared. Also, if you recall,
we said that AA + A, so we can re-
place the AA in the equation by A.
This gives us A + AC + AB + BC =
Y. Next, we can factor out the A
term which gives

A(l+C+B)y+BC=Y.

Think back now; remember our
rule that said ‘Al = A’? That meant
that A must be present for the circuit
to operate. Well, the first term of our
equation, A(l + C + B), comes under
this rule. If the A is open the circuit
will be incomplete, because this means
A and 1 or C or B. So, we can replace
that entire term, A(} + C + B) with
just plain old A. When we do that,
the equation boils down to
A + BC =Y, and here’s how it looks
in a logic diagram:

Y

-—/ u

This circuit, with two gates, gives
the same results as the one we started
with, which had three gates. This may
not seem like much of a saving, but
there are a heck of a lot of gates in a
computer, so this saving can be multi-
plied many times. You fellows may
not be designing computers in the
{continued on page 68)
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