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NOW you can measure resistors accurately

IN CIRCUI'I'.'

|n sohd state devices

\ . (é_.

six-inch meter

FE20 Hi-LO
with hi-voltage probe and krge

$129.50

e
e &

FE21 HI-LO
with 4%-inch

WITH THE NEW HI-LO FIELD EFFECT MULTIMETERS

USES ONLY .08 VOLTS TO POWER OHMMETER TO PREVENT TRANSISTORS FROM

CONDUCTING AND UPSETTING READINGS

Look at these extra features to see why the Hi-Lo meter belongs on your want list:
e 9 DC current ranges from 100 microamps to 1

Unbetlievable specifications of 15 megohm input
impedance on DC and 12 megohms on AC
Laboratory accuracy of 1.5 percent on DC and
3 percent on AC

9 DC voltage ranges from as low as .1 volts full
scale to 1000 voits

3 hi-voitage ranges of 3 KV, 10 KV and 30 KV

9 DC z=ro center ranges from .05 volts to 500
volts . . . a must for delicate transistor bias
measurements
7 resistance ranges from 1000 ohms full scale to
1000 megohms

Low voltage of .08

volts prevents tran-
sistors from conduct-
ing and misreading

circuit. Resistor will
now read 10K as it
should. Also prevents
any damage to tran-
sistor.

> \

Here is why you
should have both Hi
and Lo battery voit-
ages for correct in-
circuit resistance
measurements in
solid state circuits:

amp
Automatic built-in battery test . . . never a worry
about rundown batteries, just push the switches
under the meter and read.

Standard .6 amp fuse to protect the ohms and
milllamps scales if voltage or overload is ac-
cidentally applied. No more need to return the
meter to factory for repalr . . . just replace the
fuse.

Special probe with 100K isolation resistor in
probe tc prevent AC pickup or to prevent loading
oscillator circuits. Leave in normal position for
most tests.

-—

Higher voltage of 1.5
volts causes semi-
conductors to con-

duct to read proper
front-to-back ratio or
conductivity of tran-

sistors. Meter would
not be complete with-
out hi-ohms reading.

S E N C O QE INC. 3200 Sencore Drive e Sioyx Falls, South Dakota 57107

CIRCLE NO.123 ON READER SERVICE PAGE

meter 3$99.50
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If You PlanTo STAY IN and MOVE AHEAD IN Electronics
UPGRADE YOUR KNOWLEDGE

and your paycheck

Yes, upgrading is the name of the game. More knowledge to supplement your experience
brings more pay and greater job security. And to hold an accredited degree from Grantham
School of Engineering is another important plus, which you can ‘“chalk up” for your side
while you are upgrading your electronics knowledge at the college level.

Are You Ready For an Employment Cutback?

Don't let an employment cutback get your job.
Those who have real knowledge and ability are the
ones who STAY IN their jobs when the unemploy-
ment axe begins to fall. And the stronger your
knowledge and ability, the more likely you are to
stay in and also to MOVE AHEAD to higher and
more profitable levels of employment,

Grantham School of Engineering knows what it
takes for an electronics technician to advance. Our
entire program is devoted to preparing technicians
to upgrade, step-by-step, to better positions. You can
advance from technician to engineering technician,
and then to electronics engineer. Upon completion
of our educational program you are awarded the
Degree of Associate in Science in Electronics Engt-
neering — the ASEE Degree.

This accredited ASEE Degree program includes a
review of basic electronic circuits and systems, a
thorough coverage of applied engineering mathe-
matics (including algebra, trigonometry, and calcu-
lus), classical and modern physics, technical writ-
ing, computer science, electrical networks, and
semiconductor circuit analysis and design.

Not For Beginners

The Grantham educational program in electronics
engineering is not for beginners. Every point is ex-
plained just as carefully as if you were a beginner,
but this program is designed, written, and taught
for and to experienced technicians; beginners are
not accepted for enrollment. As a technician, you
already know the “hardware” side of electronics,
and you can upgrade from technician to engineering
technician, and then to engineer, while you continue
your employment in electronics.

Grantham School of Engineering
o Established in 1951 o

o T ED S,
N s,

,°° °°f. 1505 N. Western Ave.
3: ] § Hollywood, Calif. 90027
%,c S Telephone:

Hopy ges® (213) 469-7878

February, 1971

CIRCLE NO. 139 ON READER SERVICE PAGE

Study By Correspondence, At Home

The Grantham ASEE Degree program is offered
entirely by correspondence except for the final two
weeks, After completing 390 correspondence les-
sons, you then go to School for a two-week gradua-
tion seminar, at which time you are awarded your
degree.

Brantham Behool of Bingineering
Fohn Boe

the Degree of
Missocute in Baence in @ectronics @nginerring

-aw oyt
- b @ et B g am—

—-.---ﬂ--&uﬂ&m‘l_
_MM:_

Accreditation and G.|. Bill Approval

Grantham School of Engineering is aceredited by the
Accrediting Commission of the National Home Study, is
approved under the G.1. Bill, and is authorized under the
laws of the State of California to grant academic degrees.

Find out how
you can advance in electronics

® Mail the coupon below for our free Bulletin @

|
| Grantham School of Engineering EW-2-71 |
I 1505 N. Western Ave., Hollywood, Calif. 90027 :
{ Gentlemen: |
Please send me your free Bulletin which gives com- |

I plete details on the Grantham educational program |
| leading to the Associate Degree in Electronics Engi- |
= neering, I understand no salesman will call. |
|

} Name :
| |
I Address — |
|

{ City __State Zip :
L I have been in electronics for years. [



AC, DC Battery Powered—Single Trace—Type S54U—S715

Il 10 mV/cm DEFLECTION FACTOR
@ BRIGHT TRACE

the world’s
maost popular

low-cost 10-MHz
oscilloscopes

...the 54 series
from Telequipment

5 1/4-Inch Rackmounts—SmgIe Trace—Type SS54AR—$495—Dual Trace—Type D54R—S$640

Il FET INPUTS Bl 200 ns/cm SWEEP RATE

B VERSATILE TRIGGERING B SOLID STATE

Dual Trace—Type D54—$595
2 CIRCLE NO. 119 ON READER SERVICE PAGE ELECTRONICS WORLD

On your bench, in the field, or built into your system, if you
require a 10-MHz oscilloscope, look no further. One of the 54
Series from Telequipment is designed to meet your needs.

Telequipment products are marketed and supported in the
U.S. through the Tektronix network of 58 Field Offices and 30
Service Centers. The instruments are warranted against de-
fective parts and workmanship for one year. For a demon-
stration or more information, call your nearby Tektronix Field
Engineer or write: Tektronix, Inc., P.O. Box 500, Beaverton,
Oregon 97005.

U.S. Sales Prices FOB Beaverton, Oregon

TELEQUIPMENT B3

‘v"’* -y

Y
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tom pair show stress corro-
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THE FIRST
CROWN
PREAMPLIFIER

What would happen to a preamplifier
design, if the design engineer could free
himself from stereotyped ideas and start
fresh with only a list of customers’ re-
quests? Well, at CROWN that has just hap-
pened, and the result is the IC150, an
exciting ‘'new concept”’ control center with
simplified circuitry, controls that are easy
to understand and use, several exclusive
features, unsurpassed quality, and — to top
it all off — a lower price tag.

Crown Engineers discovered that pre.
amp switches don't need to pop that
there is something better than the stereo
mode switch that the phono preamp
can be dramatically improved " and,
that by using IC's, a versatile high-qual
ity, advanced-performance preamplifier
can be priced to beat inflation.

Of course, the true uniqueness of such
an innovative design cannot be appreciated
by reading about it. The only answer is
to experience the {C150 yourself. Let us
tell you where Crown's “new concept” is
being introduced in your area. Write today
for a list of locations.

World's quietest phono preamp

Infinitely var:able stereo panorama control

Silent switching and automatic muting
at turn-on and turn-off

Integrated circuit modules

Industry’s lowesl distortion levels

Full range tone and loudness controls

Guaranteed phase response

3:-year parts and labor warranty

Wiil drive any amplifier

$239. walnut enclosure $33

Ask your dealer aiso about Crown's new com-
panion D150 power amplifier, which delivers 200
watts IHF output at 8 ohms or 350 watts at 4 ohms.
No amp in this power range - however expensive -
has better frequency response or lower hum,
noise or distortion. It offers performance equal
to the famous DC300, but at medium power and
price. It's worth listening into!

Exported as

AMCRON @

BOX 1000, ELKHART, {NDIANA, 46514, USA.

CIRCLE NO.128 ON READER SERVICE PAGE
4

Coming Next Month
Special Feature Article

EW LAB TESTS
“"DOLBY-IZED”
CASSETTE DECKS

Results of our laboratory measurements on three of the
newest models show that whichever one you choose,
the addition of Dolby circuits has made the cassette a
true high-fidelity medium. The Advent Model 200, the
Harman-Kardon CAD-5, and the Fisher RC-80 have
been tested and evaluated by Julian Hirsch and you
won't want to miss his comments on each of these
units.

Electronics Wo rld

EW Lob Pest:
REW BOLDY -89 CASSETTE DECNS

The use of integrated circuits, varactors for tuning, and

Color-TV more solid-state high-voltage rectifiers characterize chas-
for 1971 sis in most companies’ color-TV lines. Forest H. Belt dis-
(Part 2) cusses such circuits and features to be found in sets from

fifteen manufacturers and tells how they work.

Will wired cable TV take over from on-the-air TV? Trend-

CATV setting installations in New York City and Akron, Ohio may

Its Future furnish clues of things to come. New techniques and so-

Starts Now phisticated equipment are making CATV formidible com-
petition for MATV and broadcast systems.

Which v.o.m. should a service technician pick for his
bench? What features does he need? Which instrument,
among the hundreds on the market, will meet his require-
ments best? This useful guide, with performance specs, will
make the job easier for every technician.

EW Lab Tests
V.0.M.'s

All these and many more interesting and informative articles will be yours in
the March issue of ELECTRONICS WORLD . . on sale February 18th
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Radio & Television
By MURRAY SUNTAG/ Associate Editor

Nailing Nation’s No. 1 Killer

Thanks to electronics, even the staid old medical profession is now being hrought into 20th century. New
stethoscope-like device, called the Stethosonus, may make it necessary for us to re-adjust our mental image of
a doctor. Incorporating latest advances in integrated circuitry, Stethosonus, unlike acoustical stethoscope, is
capable of amplifying heart sounds in all frequency ranges. Device can be used with the Tavel-Andries Heart
Sound Recorder and computer-prepared phonocardiograms to provide physician with a significantly im-
proved working tool for diagnosing heart disease—nation’s No. 1 killer. Recorder permits the permanent
auditory recording of heart sounds on a cassette which serves as the input for computer-prepared phonocardi-
ogram.

Stethosonus is approximately the same size and weight as a conventional stethoscope and fits easily into
the physician’s pocket. Selling for $105 ($119 with extra headset for dual listening), it was developed by
Computer Medical Science Corp., Houston, Texas in collaboration with Dr. Morton E. Tavel, Associate Profes-
sor of Medicine at Indiana University School of Medicine. Recorder may be purchased for $600 and cost to
physician for each computer analysis is only $4.00.

Thanks for the Memories

According to Frost & Sullivan, Inc., a defense and space market research organization, semiconductor
computer memories accounting for about 3% of the $700 million memory market today will be a $3 billion
market by 1980. An in-depth forecast of the digital computer memories marke: has been published. present-
ing advantages and disadvantages of the following present and future memory technologies: magnetic cores,
magnetic disc files, magnetic tapes, magnetic drums, ferro-electric devices, magnetic flux rings and thick
films, MOS circuits, woven braided wire. magnetic domains-bubbles, photographic storage, magnetic-optic
storage, hybrid combinations, etc. For those interested, contact joseph Levy, Industrial Studies Division,
Frost & Sullivan, Inc., 106 Fulton Street. New York, N.Y. 10038.

And, while we’re on this subject, scientists at General Electric Research and Development Center, Schenec-
tady, N.Y. invented a semiconductor circuit element that can store information on a silicon chip at densities
of a million hits per square inch. Called a surface charge transistor, it contains three electrodes—two
electrodes (source and receiver) separated by a narrow shit and a third electrode (transfer gate) that overlaps
this slit. Only small amount of charge ou transfer gate is required to control transfer of much larger charge
across the surface charge transistor. Its inventors claim that its combination of high speed and small size
{several hundred could fit on period ending this sentence) promises major increase in information storage
capacity of semiconductor memories.

Electronic Personalities

A Look into

February, 1921

Like father, like son—Robert W. Sarnoff, chairman and president of RCA Corporation, was awarded the
1971 Gold Medal of the Poor Richard Club—one of the oldest advertising and public relations clubs in the
world. The award was presented to Mr. Sarnoff at the 65th annual banquet of tl.e organization on January 16.
The Gold Medal is a nationally recognized award for outstanding achievement in advertising, marketing, and
communications. Other recipients of this coveted award have included: President Dwight D. Eisenhower,
General Douglas MacArthur, J. Paul Austin, president of Coca Cola Co., David Sarnoff, and Henry Ford Il. ..
Arthur C. Davis, vice-president of Altec Lansing’s Audio Controls Division (Anaheim), and distinguished
inventor and prominent industrialist, died on November 7, 1970. . . . Our congratulations to Dr. James H.
Mulligan, Ir., Executive Secretary of the National Academy of Engineering, Washington, D.C. on his election,
late last year, to the presidency of the Institute of Electrical and Electronics Engineers for 197 1. Dr. Mulligan
succeeds Dr. fohn V.N. Granger, Director and Consultant, Granger Associates, Palo Alto.

Distant Future

With the TV-phile in mind, RCA has developed an electronic home-entertainment center with five TV
screens for simultaneous viewing. This unique home information center contains RCA’s AccuColor TV set
with the new 25-inch ultra-rectangular color picture tube. four 9-inch black-and-white monitors with electron-

h



ic tuners, a specially created acoustical pod with suspension speaker, and a combination digital clock and
temperature gage—just about everything but the kitchen sink. With a unit like this in your home you would
never be faced with the dilemma as to which TV pregram you should watch. You can watch one, two, or as
many as four different programs at the same tune. Three of the monitors can be programmed to receive
signals from the major networks while the fourth continuously scans signals transmitted hy local independent
and educational stations. The large color tube will display the program that you select from one of the four
monitors. A veritable working electronics laboratory, this instrument, with the addition of a network of
portable TV cameras, a video playback unit, and with some modifications could also serve as security system
or an all-encompassing entertainment device. Although instriinent represents more of an engineering and
design feat than a consnmer item, it does give us some insight into things to come.

Spin-offs From Space Research

Brain sensor and radio transmitter system, previously used for space medical research with rest pilots, now
heing used with computer in diagnosis and treatment of schizophrenic patients. NASA scientists, working
with the Agnews State Hospital, San Jose, California, have used this system on mental patients undergoing
clinical tests—with good preliminary results. Since system, which is installed in a headset, requires nc
exposed wiring (data is radioed), it presents no threat to disturbed patients who are apprehensive ahout shock
therapv. Simplicity of system makes it possible to continuously monitor patients wearing headset consisting
of a light wire clip fitted with two small electrodes. Electrodes sense brain wave through hair with no scalp
preparations. As patients perform daily routines or are presented with different kinds of situations, data on
their mental states is radioed by tiny battery-powered radio transmitter for computer analysis.

|.aser beam, satellite, conversion of sea water to fresh water. microminiaturization, new structural materi-
als—1o name a few. are some of the technologies that have benetited from space research. Mavhe insight into
the human brain and behavior will be the nexi 16 henefit from such technology.

Taking Up the Slack

One possible answer to the problem of rising unemployment hrought on by cutbacks in the aerospace
industry, is channeling the engineering know-how from the depressed industries to one that will become une
of America’s major national coneerns through the 1970’s—transportation. Although certainly not as glano-

rous an issue as landing a man on the moon, the prohlems—as we all know too well—are astrononical.
Transportation in this country is in a sorry state and it will 1ake the aerospace engineering brains, systems
expertise, and managerial genins that helped us reach the moon to disentangle us from the traffic jams that
are literally strangling the country. Although Secretary of Transportation Volpe has given all engineer
affected by the lavoffs a standing invitation to join him in creating a true transportation system for thi
country, it will take more than lip-service. The Federal government must make the first move. Money must b

made available 10 make Mr. Volpe’s invitation good.

Bits and Pieces

As we go 1o press, meetings between NLA and NATESA augur well for a possible merger. Impetus for
unification seems to be the advent of ServiceAmerica. During a NEA board meeting in Atlanta on October
8-10, a resolution was passed directing the staft of NEA and a special commitlee 1o explore all means of
forming one national association. We feel that one strong organization of this type will be beneficial for all. . .
Although there has heen fanfare about cassetie TV for the home in 1971, Lloyd Singer. vice-president of
Votorola Systems, Inc., has predicted that there will be no meaningful impact on the consumer until 1973 at
the earliest. Singer said, ""To tap the potential of the consumer market the cassette-1V industry must take
fresh programming approaches, create a demand and develop a sense of the importance of the message and a
clear-cut understanding of the role of the new medinm in presenting information.” That seems to make a
great deal of sense 10 us. . . . For those looking for experience in integrated-circuit technology, State of the
Art, Inc. is presenting 1C seminars at the firm’s State College, Pa. headquarters. Five-day seminars on the
“Fundamentals of Monolithic Integrated Circuit Technology™ (March 8-12) and 1he “Fundamentals of Thick
Film Hybrid Microcireuit Technology” (Feb. 22-26) are scheduled. Tuition is $500. And for those in manage-
ment who want a good introduction to the 1C technology and business, another seminar, “Integrated Cir-
cuits—a Management Viewpoint,” will be held on March 17-18. Tuition is $250. For further information.
contact Donald W. Hamer, State of the Art, Inc., 1315 South Allen Street, State College, Pa. 16801 (814-237-
6583). . . . E1A’s Marketing Services Department reports that in October 1970 distributor sales 1o dealers of
monochrome and color-TV sets have started to move upward again after a long period of stagnation. While
the figures still aren’t impressive, the turnaround is heartening 1o those of us in the industry. Portable and
table-model phonos did well too. A
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make learning
Electronics at home
fast and fascinating —-
give you priceless
confidence.

Some NRI f]I’StS in training equment

N o P

flrSt to give you Color Television training

equipment engineered specifically for education —
built to fit NRI instructional material, not a do-it-
yourself hobby kit. The end product is a superb
Color TV receiver that will give you and your family
years of pleasure. You “open up and explore” the
functions of each color circuit as you build.

ll]‘St to give you transmission lines and

antenna systems that include experiments not
otherwise attempted outside of college physics
laboratories. The experience gained with this kind
of Communications training equipment is matched
only by months — sometimes years — of on-the-job
experience.

ELECTRONICS WORLD



NRI’s “discovery” method is the result of over
half a century of leadership simplifying
and dramatizing training at home

The FIRSTS described below are typical of NRI's half century of leadership in Electronics home
training. When you enroll as an NRI student, you can be sure of gaining the in-demand technical
knowledge and the priceless confidence of “‘hands-on" experience sought by employers in
Communications, Television-Radio Servicing and Industrial and Military Electronics. Everything about
NRI training is designed for your education . . . from the much-copied, educator-acclaimed
Achievement Kit sent the day you enroll, to “bite-size” well-illustrated, easy to read texts programmed

with designed-for-learning training equipment.

YOU GET YOUR FCC LICENSE OR YOUR MONEY BACK

There is no end of opportunity for the trained man in Electronics. You can earn $6 or more an hour in
spare time, have a business of your own or qualify quickly for career positions in business, industry,
government. And if you enroll for any of five NRI courses in Communications, NR! prepares you

for your FCC License exams. You must pass or NRI refunds your tuition in full. No school offers a
more liberal money-back agreement. The full story about NRI leadership in Electronics training is in
the new NRI Catalog. Mail postage-free card today. No salesman is going to call.

NATIONAL RADIO INSTITUTE, Washington, D.C. 20016

APPROVED UNDER NEW Gl BILL 1t you have served since January 31, 1955,

or are in service, check Gl line on postage-free card.

[ ]
?
f ll St to give you true-to-life experiences as a

communications technician. Every fascinating step
you take in NRI Communications training, including
circuit analysis of your own 25-watt, phone/cw
transmitter, is engineered to help you prove theory
and later apply it on the job. Studio equipment
operation and troubleshooting become a matter of
easily remembered logic.
February, 1971
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ll'St to give you completely specialized
training kits engineered for business, industrial and
military Electronics. Shown above is your own train-
ing center in solid state motor control and analog
computer servo-mechanisms. Telemetering circuits,
solid-state multi-vibrators, and problem-solving
digital computer circuits are also included in your
course.
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HI-FI PRODUCT REPORT

by Hirsch-Houck Labs

Kenwood KL-5060 Speaker System
For copy of manufacturer’s brochure,
circle No. | on Reader Service Page.

HE Kenwood name now appears on a new loudspeaker

system, the KL-5060, complementing its broad line of
receivers, tuners, and amplifiers. Until recently, few Japa-
nese component speaker systems have reached the Ameri-
can market, so that we were especially interested in evalu-
ating this speaker.

The KL-5060 is a compact floor-standing speaker, meas-
uring 25%" high by 15" wide by 11%4" deep, and weighing
in at 42 pounds. We have seen speakers of greater weight
and comparable size offered as “bookshelf” systems, and
this speaker is certainly capable of being installed that way,
but we found it attractive enough to rate a place on the
floor. The front is protected by a rugged and handsome
metal grille.

This is a three-way system, with an 8-chm nominal im-
pedance. The woofer is nominally 12 in diameter (actual
cone diameter is 10%") and operates in a ported enclosure.
The 2'%,"-diameter circular port may be ducted internally,
but we could not verify this because of the opaque cloth
cap over its opening. At 600 Hz there is a crossover to a
6Y%" cone mid-range driver (actual cone diameter is 5'%"),
which operates up to 6 kliz. The high frequencies are han-
dled by a pair of horn-loaded tweeters, whose cast metal
horns have a mouth diameter of 2*. In the rear of the cabi-
net are separate level controls for the mid-range and high-
frequency speakers.

IFollowing our usual practice, we auditioned the speaker
before performing any tests. An initial impression of a
speaker often provides guidance in identifying its strong
and weak points. We set the speaker level adjustments to
their indicated normal positions (each is calibrated from +3
to -12 dB, and can completely shut off the controlled driv-
er)

The sound quality was strikingly smooth and easy, and it
was obvious at first hearing that this was a better-than-ordi
nary speaker. The bass was somewhat heavy—not “tubby,”
12

Kenwood KL-5060 Speaker System
Sharpe Model 7 Stereo Phones

but unmistakably noticeable when switching from other
speakers with good but unaccentuated bass response.

The frequency response curve was obtained by averaging
the outputs of eight microphones, between 300 Hz and 15
kHz, correcting the higher frequencies for the known mi-
crophone response and smoothing minor irregularities (less
than 2 dB) which are inherent in a “live-room™ measure-
ment. Below 300 Hz, the speaker’s output was measured
relative to that of a calibrated reference speaker, yielding a
bass response curve equivalent to free-field measurements
and essentially independent of the roomn characteristics.
Joining the two curves produces a realistic indication of the
over-all speaker output in a home environment.

A number of supplementary measurements were made
to determine the effects of the mid-range and high-fre-
quency level controls, the polar response of the system, its
low-frequency distortion, and its impedance over the full
frequency range.

The final frequency-response curves, with both level con-
trols set to “Normal,” was unusually smooth and free from
holes or peaks. However, it sloped downward with frequen-
cy so that the 10-kHz level was 8 to 10 dB below the maxi-
mum low-frequency output. By setting both level controls
to maximum, the over-all response was an excellent +3 dB
from 100 Hz to 12 kHz. The bass output rose about 3 dB at
80 Hz, falling to about 3 dB below the mid-range level at 50
Hz. Apparently the 80-Hz response peak, combined with
the relatively strong output in the entire 50- to 300-Hz re-
gion, gave the speaker its slightly heavy sound.

The polar response of the speaker was good, attesting to
the wide dispersion of its shallow-cone mid-range driver
and high-frequency horns. Tone-burst response was good
throughout the speaker’s frequency range. Its impedance
was exceptionally uniform, between 6.5 ohms and 10 ochms
from 20 Hz to 20 kHz, except for the low-frequency reso-
nance at 65 Hz, where it reached 20 ochms. Low-frequency
distortion was low down to 50 Hz, where it reached 5% at
I-watt input. Even at 10-watts input, the distortion curve
was quite similar, with the 5% level reached at 55 Hz.

The KL-5060 is a rather efficient speaker by contempo-
rary standards. It is 5- to 8-dB more efficient than typical
acoustic-suspension speakers we have tested. This proved
advantageous when driving it fromn some good, but low-
powered, receivers in the 15- to 20-watt-per-channel class.

RESPONGE-4d8
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Normally such receivers are under-
powered for driving acoustic-suspen-
sion speakers, but are easily equal to
the task of driving the KL-5060.

The most revealing test was the “live
vs recorded” music reproduction com-
parison, using a specially made tape
and reference speaker. (This test was
fully described in STEREO REVIEW for
August, 1970.) With both speaker level
controls set to maximum, the repro-
duction of middle and high frequencies
was outstanding, ranking among the

top loudspeakers that we have tested.

To summarize, the speaker has a
very smooth, widely dispersed and ex-
tended frequency response, a slightly
exaggerated bass output in the 50- to
100-Hz region, relatively high efficien-
cy, and good transient response. We
found it eminently listenable with all
types of program material, and styled
as attractively as seems possible with a
simple box configuration.

The Kenwood KL-5060 sells for
$139.95 each. A

Sharpe Model 7 Stereo Phones

For copy of manufacturer’s brochure, circle No. 2 on Reader Service Page.

LTHOUGH the frequency re-
A sponse and distortion of head-
phones can be measured using stan-
dardized “artificial ears’ to simulate
the coupling of the phones to the lis-
tener’s cars, we prefer to rely on a sub-
jective evaluation.

Enjoyable stereo listening through
headphones requires a combination of
good electro-acoustic performance and
a physical design compatible with com-
fortuble wearing over extended peri-
ods. With stereo phones selling from
less than $10 to over $100, it is reason-
able to expect considerable variations
among them, both in physical and au-
dible characteristics.

A new sterco headphone from a
well-known maker of quality headsets
is the Sharpe Model 7. Although priced
quite moderately, it delivers a relative-
ly smooth response over the full audio
range, is ruggedly constructed, and is
attractively styled. One feature which
we especially appreciated is the long
coiled cord, extendable from about 3
feet to over 10 feet. (We measured its
maximum extension as about 14 feet.)
This allows the wearer considerable
freedoin of movement, without the an-
novance of tangled cords. The cord is

February, 1971

molded into one of the earpieces at
one end and is fitted with a molded
sterco phone plug at the other end.

The Model 7 phones weigh about 10
ounces. They have a flat, adjustable
headband and liquid-filled ear cush-
ions, and are available in bronze or
green. Their construction makes exten-
sive use of light, high-impact plastics.
They fit comfortably, although snugly,
and external noises are effectively ex-
cluded by the ear cushions. Unlike
many stereo phones, these are physi-
cally unobtrusive, protruding only
slightly from the head.

Our laboratory measurements were
limited to plotting an impedance
curve. The rated impedance of the
phones is 8 to 16 ohms; although we
measured it at about 20 to 25 ohms.
There was very little variation in im-
pedance over the full frequency range
and we found no trace of resonance.

Subjectively, we sensed an increased
output in the 100 11z to 300 Hz region,
which imparted a slightly heavy quali-
ty to male voices. (This effect is very
common with loudspeakers as well.)
The highs were clean and smooth and
seemed comparable to the high-end re-
sponse of some good speakers to which
we compared the phones. We were
most impressed with their low-end re-
sponse, which indeed went all the way
to 20 Hz as claimed, although it
seemed to drop off noticeably below 30
[1z. At that frequency, however, we
felt a solid impact, with low distortion,
that only a few speakers can match.

Over-all, we found the sound quality
of the phones most pleasing with some
bass cut and treble boost from the am-
plifier controls. This was not an at-
tempt to bolster missing frequency re-
gions but to restore a better over-all
balance. We played the phones at very
high levels and found it difficult to in-
duce audible distortion at any level
which our ears could tolerate.

The Sharpe Model 7 stereo head-
phones are priced at $19.95. We con-
sider them to be a good value for the
price and comparable to many more
expensive phones we have used. A
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@ 't's the new look in Magazine Cases!
The ideal way to save your valuable
copies, keep them well protected
and make it easy for you to refer to
any issue at any time. This bold new
design is both decorative and at-
tractive enough to enhance the
decor of any room—and each case
is specially designed to hold a full
year's copies.

Constructed of reinforced fiber-
board to guard your magazines
against soiling and tearing, these
tough and durable cases are cov-
ered in a rich textured, leather-like
fabric. They're available in either
all black or attractive maroon back
with black sides. The gold embossed
back adds to its elegance and makes
each case a welcome addition to
your bookshelf, end table, desk—or
for that matter, anywhere in your
home or office.

In addition to Electronics World.
cases are available for any of your
favorite magazines. They're only
$3.95 each, 3 for $11.00, 6 for $21.00,
in any combination of titles ordered.
Add 50c per order for postage and
handling. Outside U.S.A. add $1.00
per case ordered

Ziff-Davis Pub. Co., Dept. 23, 1 Park Ave., N.Y., 10016

Enclosed is $ Please send Magazine

Cases for the titles indicated below @ $3.95

each, 3 for $11.00, 6 for $21.00. Add 50c per

order for postage and handling, Outside U.S.A

add $1.00 per case ordered
TITLE

ELECTRONICS WORLD

QUANTITY

Check One;

O Al Black O Maroon Back * Black Sides
Print Name
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Enter free at any of these participating Q/ec%%rbs soundrooms.

ALABAMA
GADSEN--Southeastern Radio, 304S. Fourth
HUNTSVILLE—Electronic Center, 2322 S. Parkway
MONTGOMERY —Southeastern Radio, 635 Jefferson

ALASKA
ANCHORAGE —Anchorage Radio, 529 C St.
JUNEAU--Alaska Radio, 1000 Harbor Way

ARKANSAS

LITTLE ROCK—Lavender Electronics, 1122 Center
Southern E lectronics, 1417 Main
CALIFORNIA
ANAHE IM—Henry Radio, 931 N. Euclid
HOLLYWOOD—Magnetic TVI, 716 N. LaBrea
LONG BEACH—Scott Audio, 266 Alamitos
LOS ANGELES—Henry Radio, 11240 W. Olympic
Shelley’s Audio, 721 W, 9th
RIDGECREST—-Kunz Photo & HiFi, 237 Balsam
SAN DIEGO—Breier Sound, 3789 Park
SAN FRANCISCO—Olson Electronics, 169 Eleventh
SAN JOSE —Century Music, 448 S. Winchester
Quement Electronics, 1000 S. Bascom
SAN RAFAEL—Catania Sound, 857 Fourth
SANTA BARBARA—~Audlovision Co., 3951 State
SANTA ROSA—Fred Plant Electronics, 423 Fourth
WATSONVILLE —Jennings E lectronic Center,
120 Manfre
WHITTIER-Oxbow Electronics, 15914 E. Whittier
YUBA CITY—Wyville, 710 Plumas

COLORADO

AURORA-—AIpha-Tronics, 14251 E. Colfax
J & B Electronics, 10200 E. Colfax
BOULDER—Colorado Electronics, 1031 Walnut
DENVER-—C.W.Electronic Sales, 1237 16th
Electronic Laboratory, 562 S. Broadway

CONNECTICUT

DANBURY —Carston Studios. 146 Oid Brookfield,N.
DELAWARE

NEWARK —Delaware Music, 132 Main
WILMINGTON-RESCO, 3601 N. Market

DISTRICT OF COLUMBIA

Glen's Audio, 1206 “G" St.,N.W.
FLORIDA

CLEARWATER-—Towers Distributing,

2119 Gulf to Bay Bivd.
FORT LAUDE RDALE —Ridge Stereo,

3024 E. Commercial
ORLANDO-Olson Electronics, 1021 Colonial
WEST PALM BEACH--Stereo Omnibus,

754 N. Lake Bivd.

GEORGIA
ALBANY —Southeastern Radio, 206 S. Monroe
ATHENS —Southeastern Radio, 393 N. Finley
HAPEVILLE-Southeastern Radio, 565 N. Central
MACON—Southeastern Radio, 866 Second
ILLINOIS
AURORA—Cook’s HiFi, 31 S. Broadway
CHAMPAIGN—Bandy's TV, 711S.Sixth
CHICAGO-—-Gill Custom House, 1043 E. 95th
Musicraft, 1855 N, Halsted
Musicraft, 2035 W. 95th
Musicraft, 48 E. Oak
Olson Electronics, 4101 Milwaukee
Olson Electronics, 2641 W. 95th
Olson Electronics, 123 N. Western
GALESBURG-J.L .Black, Fremont & Henderson
Lindstroms Furniture, 224 €. Main
HIGHLAND PARK—Columbia Hi Fi, 1805 St.Johns
MOUNT PROSPECT —Randhurst Music,

Randhurst Shopping Center
MORTON GROVE —=Musicraft, 5700 W. Dempster
OAK PARK—Musicraft, 7045 W. North
PEKIN—Cohen Furniture, 11th & Margaret
ROCK ISLAND—Heriford's, 4708 1 ith
STERLING-TCR Distributors, 210 Second

INDIANA
PLYMOUTH—-Shemberger Music, 203 E. Garro
SOUTH BEND-—Radio Distributing, 1212 High

10WA
BURLINGTON—TCR Distributors, 515 S. Main
DAVENPORT—TCR Distributors, 1205 E. River
DUBUQUE —Miller Radio, 1599 Central
JEWELL-Wing TV
MT.PLEASANT—Van's TV
NAQUOKETA—Yeager TV
PELLA—Wander's TV
PERRY—Don's TV, 302 Willis

«az%gc.»

1OWA (Cont.)
WATERLOQ-Farnsworth Electronics,
201205 E. Mulian
KANSAS
MISSION-—Asper Electronics, 5834 Johnson
OVERLAND PARK—Asper Electronics,
8907 W.95th

LOUISIANA
METAIRIE—Pelican Electronic, 3321 Division
Sterling Electronics, 5029 Veterans Hwy,
NEW ORLEANS—Pelican Electronic, 2231 Banks
MARYLAND

BALTIMORE =Stansbury Stereo, 1709 Poplar Place
JOPPATOWNE =Stansbury Stereo, 1018 Joppa Farm
MASSACHUSETTS
BOSTON—Music Room/Govemment Center Camera,

Two Center Plazz
CHICOPEE —Valley Sound, 20 First Ave.
CONCORD-—Audio Consultants, 27 Thoreau
NORTHAMPTON—Melody Corner, 186 Main
PITTSFIE LD—Seiden Sound-Lafayette,

42 Summers
RANDOLPH—Boston Audio, 2 Teed Dr.
SPRINGFIELD—Soundco, 2065 Roosevelt
WINCHESTE R—Sound Specialists, 7 Waterfield
WORCESTER—Tape & Players_ 399 Park

MICHIGAN
ADRIAN-AIdrich Music, 142 S. Main
ALLEN PARK—Olson Electronics, 15847 Southfield
ANN ARBOR—Home Appliance Mart,

2019 W. Stadium
BATTLE CREEK—Kipps Professional Products,

552 W. Columbia
DEARBORN-—AImas Hi Fi, 15031 Michigan
DETROIT —High Fidelity Workshop,

16400 W. Seven Nile Rd.

KLA Laboratories, 7375 Woodward

Olson Electronics, 1562C Grand River

Olson Electronics, 14243 Gratiot

Pecar Electronics, 11201 Morang

Stereoland, 17131 W. McNichols
GRAND RAPIDS—Audio Distrisutors,

2342 S. Division

Electronic Sound, 2249 S. Division
GROSSE POINTE WOODS—Stereoland, 20746 Mack
LIVONIA—Stereoland, 33111 Plymouth
ROCHESTER--Stereoland, 139 S. Main
SAGINAW-—Jack Gridley Music, 4612 State
SOUTHGATE —Stereoland, 13430 Northline
WESTLAND-Olson Electronics, 200 N. Wayne

MISSISSIPPI

HATTIESBURG-N & H Electronics, 402 E. Pine
JACKSON—-Sound & Communications, 5466 N. State
PASCAGOULA—May Electronics, 605 Ingalls
MISSOUR!
INDEPENDENCE —Asper Electronics,
509 E. 24 Hwy.
NEBRASKA
GRAND ISLAND—Lumbard Leschinsky, 107 €. 3rd
NORFOLK—Behmer Music
NEVADA
RENO-—Sierra Custom Sound, 605 S. Welis
NEW JERSEY
CAMDEN-—-RESCO, 211 Market
NORTHFIELD—Rainbow Electronics, 318 Tilton
PENNSAUKEN-Lafayette Radia, 5057 Route 38
NEW YORK
ALBANY-Greylock Electronics. 65 Central
Seiden Sound/Lafayette, 79 Central
BRONX—~Corner Distributors, 1C W. 181st
BUFFALQO—Purchase Radio, 747 Main
COLONIE —Seiden Sound/Lafayette,
Korvette Plaza
GLENS FALLS -Seiden Sound/Lafayette
707 Upper Glen
ITHACA—Dryden Radio/ Lafayette
1300 Dryden
KINGSTON —~Greylock Electronizs, 763 Albany
NEW YORK —Downtown Audio, 17 Warren
Sonocraft, 29 W, 36th
POUGHKEEPSIE —Greylock Electronics, 5 Parker
SCHENECTADY —Seiden Sound, Lafayette
141 Erie
SYRACUSE —Gordon Electronics,
2739 ErieBlvd. E.
Gordon Electronics, Weste-n Lights Plaza

NEW YORK (Cont.)

TONAWANDA —Purchase Radlo, 1230 Niagara Falls
WEST SENECA ~Purchase Radio, Southgate Plaza
NORTH CAROLINA
ASHEVILLE—Bradley's HiF i, 826 Hendersonville
CHARLOTTE --House of Sound & Such,
5935 Pineville
RALEIGH—Stephenson Music, 101 W. Peace
OHIO
AKRON-—Olson Electronics, 69 W. State
CLEVELAND—Olson Electronics,
21850 Center Ridge
Olson Electronics, 2020 E uclid
Olson Electronics, 8153 Mayfield
Olson Electronics, 6813 Pearl
Pioneer Standard, 5403 Prospect
Warren Radio, 5842 Ridge
COLUMBUS--Jimmy Rea’s, 540 W, Broad
DOVER-TV Specialties, 446E. 4th
FINDLAY —Fellers Electronics, 310 N. Main
PARMA —Winteradio, 5373 Ridge
SPRINGF IELD—Gene Tavenner, 33 E. Harding
TOLEDO—Audio Center, 1546 Alexis
OKLAHOMA
OKLAHOMA CITY—Sterling Etectronics,
5611 S. Western
Sterling Electronics, 4327 N.W. 23rd
OREGON

PORTLAND=—Electronic Wholesale Mart,
631 N.E. Grand
PENNSYLVANIA

BETHLEHEM-—Bitronics, 4th & W. Broad
ERIE —House of Records, 362 W. Eighth
LANCASTER—George D. Barbey, 622 Columbia
LEBANON—George D. Barbey, 821 Quentin
PHILADE LPHIA—A-C Radio, 1539 W. Passyunk

Penn Electronics, 5503 Frank ford

RESCO, 7th & Arch

RESCO, 5930 Market

RESCO, 6587 Roosevelt
PITTSBURGH—Olson Electronics,

3405 Saw Mill Run
READING—George D. Barbey, 333 N. 4th
SWARTHMORE —Hi Fi Studio, 8 Park
WILLOW GROVE —-RESCO, 29 York
YORK—Rosen Electronics, 215 S. George

RHODE ISLAND
PROVIDENCE —East Side Sound Studio,

95 Governor
WOONSOCKE T T—Sound Track-Auclair's,

566 Cass

SOUTH CAROLINA
CHARLESTON--Radio Labs, 475477 E. Bay
COLUMBIA—Dixie Radio, 1900 Barnweli

Southeastern Radio, 1606 Gregg
TENNESSEE
MEMPHIS —Modern Music, 3145 Poplar
NASHVILLE—Electra Distributing, 1914 W.End
TEXAS
DALLAS-Crabtree’s Electronics, 4428 Lemmon
Crabtree’s Electronics,
3510 Marvin D. Love Fwy.
Crabtree’s Electronics, 11430 N. Central Exp.
Crabtree’s Electronics, 2608 Ross
FT. WORTH-Crabtree’s Electronics, 2939 W. 7th
HOUSTON—Kustom-Tronics, 8383 "'B"* Westview
Kustom-Tronics, 8236 Long Point
Sterling Electronics, 3118 Smith
IRVING—Crabtree’s Electronics,

254 W. Carpenter Fwy.
LAREDO—Medex international, 1217 Lincoin
McALLEN—McAllen Radio, 413 S. Broadway
SAN ANTONIO—Sterling Electronics,

4600 San Pedro

UTAH
SALT LAKE CITY—0O'Laughlins Radio Supply,

113 E. Third, So.

VIRGINIA
ARLINGTON-—Audio Associates, 3123 Washington
WASHINGTON

SPOKANE —Don’'s Stereo Center, E. 510 Francis
WISCONSIN
MILWAUKEE—OQlson Electronics,
423 W. Michigan
Olson Electronics, 3830 W. Fond du Lac
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...In which there are a modest number of winners, inevitably
a few losers, and a great deal of inner satisfaction.

~=0d$D3Ce—

Feedback. We believe in it. And we have utter
faith in how it works.

That's why we dare to construct the Ultimate
Feedback Loop: from Buchanan, Michigan to
your home and back. It's on behalf of what we
modestly proclaim is the most exciting design
advance (n any compact system: Motional
Feedback.

What we ask of you is simple: visit any E-V
showroom. Listen to the new Landmark 100
system (even if you aren’t now shopping for
a corr pact). Then tell us what you heard, what
you tnink, what your reaction was. In short,
Erovide us with direct feedback from your mind
0 ours.

Espzcially note the contribution made by our
Servc-Linear* motional feedback circuits.
Unigue components that sense and measure
actual cone motion — continuously comparing
it and correcting it to agree perfectly with the
original signal.

But don’t listen to just the Landmark 100.
Compare it. With anything. Components. Com-
pacts. Whatever. Any price, any style. Be critical
if you like, Or laudatory. But above all be honest.

You- reward? For most of you, only the satis-
faction that you have made a direct, meaning-
ful contribution to the state of the art. And to

Look for these
dd-shaped speakers.
Or better yet,
listen.

Tnis is the
Lardmark 100.
Look for it.
Win it if you can.

five of you — those we judge to have submitted
the most provocative, germane, succinct com-
mentary (be it pro or con) — we will award your
choice of $399.95 worth of any E-V equipment
(peculiarly enough, the exact price of a Land-
mark 100)!

For serious contestants, some background
data on the Landmark 100 is in order. So we
urge you to write for our modestly bombastic
brochure on the subject. (Write direct; if you
use the reader service number in this magazine
it may take too much time.) While the brochure
and the review reprints we send you might
bias the feedback, we're willing to take our
chances.

THE FINE PRINT:

All entries must be received by March 31, 1971 and the contest
is void where prohibited. And of course E-V employees, representa-
tives, dealers and their employees, competitors and their lackeys,
our advertising agency and all their immedlate relatives are not
eligible. Neatness counts a little, but it's the thought that really
matters. No entries will be returned, and all become the property
of Electro-Voice, Inc., to do with as we please. Members of the E-V
sales and engineering staff will be the sole judges. A list of winners
will be provided to all who enclose a self-addressed, stamped enve-
lope. We can only accept entries submitted on an official entry
blank, validated by a participating dealer. And Just one entry per
person, please.

If you wish, you may send for our brochure. It has large color
pictures to help you find the Landmark 100 in the store. We'll also
send you a list of participating dealers, an entry blank, and the
latest reviews. Or go directly to one of the dealers listed opposite.
They have entry blanks, and all the rest, plus one of our little jewels
on display. Either way, start soon. Time is short. *E+V Trade Mark

e e aaa q

. Dept. 214N, 629 Cecil St., Buchanan, Michigan 49107

— Please send me literature on the Landmark 100, a list of partici-
pating dealers, all recent reviews, and my free entry blank for the
Great £-V Feedback Loop Contest. Please be prompt.

9.

Address._ —

City_ State

TV —

CIRCLE NO. 114 ON READER SERVICE PAGE
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Telex writes
tough new
specs on
sensitivity and
ruggedness in
headphones.

Communications Series 1320

HIGH SENSITIVITY AND LOW
OPERATING POWER. Communications
Series 1320 headphones are designed around
a dramatic new driver that requires only
minimal operating power. This added
efficiency makes the 1320 Series the most
sensitive and versatile headphones available
today.

RUGGED. CONSISTENT PERFORMANCE.
The 1320’s rugged new cone provides peak
performance without being affected by
temperature or humidity. You get con-
sistent, high quality performance, day in and
day out, under the most demanding com-
munications conditions. Contact
nearest Telex dealer or write.

your

e e
COVLC UM na® ONE Oy S9N

9600 Aldrich Avenue South
Minnespolls, Minresots 55420

CIRCLE NO. 118 ON READER SERVICE PAGE
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HOME STUDY OF ELECTRONICS
To the Editors:

I was most impressed by the article
“Can You Learn Electronics by Home
Study?” in the September issue. I did,
however, feel slighted. It would have
been nice to have seen the Center for
Technical Development with its Digital
Design Program for technicians and
engineers listed among the schools in
the table on page 35.

EUGENE A. PRESTA, Pres.
Center for Technical Development
Box 103
Louisville, Ohio 44641
TV X-RAY MONITOR
To the Editors:

In your writeup on the Victoreen
Model 499 “'Vic-Chek’ (November
Test Equipment Product Report), vou
mentioned vour disappointment that
the instrument was calibrated in
counts per minute rather than milli-
roentgens per hour as recommended
by HIEW. The reason that this or any
other meter that uses a Geiger-tube
detector cannot be calibrated directly
in mR/hr is because this type ol detec-
tor depends on the particular energy of
the x-radiation. In the case of a color-
TV receiver, it has been found that the
maximum x-ray output under typical
operating conditions has an energy lev-
el of about 12 keV (thousand electron
volts) from a 6BK4 shunt regulator
tube, about 23 keV from a picture
tube, and about 26 keV from a 3A3
high-voltage rectifier.

With all these different energy levels
of x-radiation, one would have to use as
a detector an ion chamber with rather
complicated circuitry. The Victoreen
\Model 440 RE/C is such an instrument
which has been adopted by the I1A for
color-TV measurements. This instru-
ment, however, costs more than ten
times what the Model 499 sells for.

RICHARD DANKMAN
Pittsburgh, Penna.

Reader Dankman is quite correct.
Since reporting on the Model 499, we
have received additional technical de-
tails on the meter. These details point
out that the full-scale reading of the
Model 499 corresponds to about 0.05
mB/hrat 15 keV, 0.03 mR/hr at 20
keV, and 0.016 mR/hr at 25 keV. Obui-
ously, the instrument is more than sen-

sitive enough for the function intend-
ed. The manufucturer of the meler rec-
ommends that if a survey with the
Model 499 produces no readings above
mid-scale, one can be sure the set is
well helow the present stipulated toler-
ance level. If readings arve obtained in
the upper half of the scale, the set is
probably still safe but further checks
should be made of the h.v. adjustment
and that the proper h.v. regulator and
rectifiers are in use. Accurate tests
should then be made with an instru-
ment such as Victoreen Model 440
RF/C.—Editors

C.E.T. TEST, SECTION #9
To the Editors:

1 tuke exception to vour answer to
question 6 of C.E.T Test, Section #9.
In vour November issue vou list (1) us
the correct answer. The test question
for (D) states: ““a.g.c. control has less
effect and TP 11 voltage becomes less
negative,”—and your “correct answer”
savs for (b): “Without the bucking plus
voltage from RI1358 total a.g.c. at TP Il
would be slightly lower.” This is a con-
tradiction since the “"bucking’ plus
voltage’s ubsence would tend to make
the a.g.c. line higher (inore negative)
since it is initially a negative voltage.
This higher negative voltage will be
particularly obvious on the tuner a.g.c.
line, resulting in a too-high negative
a.g.c. voltage supplied to the r.{. ampli-
fier grid. This causes excessive snow at
all above medium-signal levels. The
primary purpose of R158 is to serve as
a “clamp” for the tuner a.g.c. line. The
correct answer to cuestion 6 is (¢).

DON ALBERT
Stevens Point, Wis.

We agree with Reader Albert and

we're sorry for the error.—FEditors
REFLECTIVE HI-FI SPEAKERS
To the Lditors:

The two recent articles (August and
September issues) concerning hi-fi lis-
tening by direct vs reflective methods
(“Is Omnidirectionality Desirable in a
Loudspeaker?” and "Direct vs Rever-
berent Sound for Stereo Speakers™) are
certainly of wide general interest.
However, if the listener is keenly inter-
ested in hearing playback as closely as
possible to the characteristics in which
it was recorded, there can be no substi-
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tute for the best setup of direct sound
radiation even to the point of listening
via headphones or in an anechoic
chamber or in the open air. However,
if one wishes to listen to sound with
more augmented harmonics without
resort to reverberation devices, the av-
erage auditor may prefer reproduction
from reflective surfaces. The latter has
been the observation of this writer
from experience dating back to labora-
tory work with GE immediately follow-
ing development of the first cone-type
dynamic speaker (Rice-Kellog in 1925).
Listening to complex sound reflec-
tions off wall surfaces yields far less dis-
tortion than listening to the same
sound through reflex-type speakers,
due to the wider dispersion of phase-
shift characteristics in the former
method. It appears almost ironical that
hi-fi buffs should be so critical of the
distortion in hi-fi amplifiers and then
connect them to reflex-type speakers.
Sales information usually reveals stan-
dard-performance sound-pressure data
as generated by pure sine-wave drive
over the musical spectrum. But, musi-
cal listening is not to single or simple
sine-wave sounds, rather to very com-
plex harmonic waveforms. In such cas-
es, a reflex-type speaker may radiate as
much as 50% distortion and yet “sound
good.”
FRANK ]J. BURRIS
Yucaipa, Calif.

It is true that some ohservers have
measured high distortion from speak-
ers, particularly at low frequencies and
even with pure sine waves applied.
Much of this occurs at such low output
levels and at such low frequencies that
most listeners do not object to it. With
complex waves, the measurement be-
comes more difficult. Even here, some
of the distortion is phase distortion to
which the ear is not particularly sensi-
tive, provided the sound does not con-
tain much transient information.
—FEditors

* *
COMPUTER MEMORIES
To the Editors:

With reference to my article “Com-
puter Storage & Memory Devices” in
the October, 1970 issue, while I do not
question the ability of a programmer to
create a program requiring 10'* bits of
storage, I believe the typical program
would likely be closer to 104 bits of
storage. This typographical error in the
original manuscript appears in the
sixth paragraph of the article.

A second error which was missed in
my review is in the last sentence of the
third paragraph of point 6, page 38.
The word “limited” should have been
“unlimited.”

CARYL A. THORN
IBM Systems Dev. Div.
Poughkeepsie, N.Y. A
Faebruary, 1971

ALIGNMENT OSCILLATORS

DESIGNED TO MAKE SERVICING EASIER
BOTH NEW FROM INTERNATIONAL

MODEL 812
(70 KHz — 20 MHz)

The Model 812 is a crystal controlled
oscillator for generating standard
signals in the alignment of IF and
RF circuits. The portable design is
ideal for servicing two-way radios, TV
color sets, etc. This model can be
zeroed and certified for frequency
comparison on special order. Individ-
ual trimmers are provided for each
crystal. Tolerance .001%. Output
attenuators provided. Battery oper-
ated. Bench mount available.
Complete (less crystals) $125.00

Write for catalog

MODEL 814
(70 KHz — 20 MHz)

The Model 814 is identical in size to
the 812. It does not have individual
trimmers for crystals. Tolerance is
.01% . Battery operated. Bench mount
available.

Complete (less crystals) $95.00

Both the Model 812 and Model
814 have positions for 12 crys-
tals and the entire frequency
range is covered in four steps.

TR

INTERNATIONAL

Y " %

CRYSTAL MFG. CO, INC.
10 NO. LEE @ OKLA. CITY, OKLA. 73102

CIRCLE NO.135 ON READER SERVICE PAGE
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How to
become a

66
Non-Degree
Engineer”

Intoday’s electronics boom the demand for

men with technical educationis far greater than
the supply of graduate engineers. Thousands of
real engineering jobs are being filled by men
without engineering degrees—provided they are
thoroughly trained in basic electronic theory
and modern application. The pay is good, the
futureis bright...and thetraining can now be
acquired at home—on your own time.

THE ELECTRONICS BOOM has created a
new breed of professional man—the non-
degree engineer. Depending on the branch
of electronics he's in, he may “ride herd™
over a flock of computers, run a powerful
TV transmitter, supervise a service or
maintenance department, or work side by
side with distinguished scientists on a new
discovery.

But you do need to know more than
soldering connections, testing circuits and
replacing components. You need (o really
know the fundamentals of clectronics.

How can you pick up this necessary
knowledge? Many of today's non-degree
engincers learned their electronics at
home. In fact, some authoritics feel that
a home study course is the best way. Pop-
wlar Electronics said:

"By its very nature, home study devel-
ops your ability to analyze and extract in-
formation as well as to strengthen your
sense of responsibility and initiative.”

Cleveland Method Makes It Easy

If you do decide to advance your carcer
through home study, it's best to pick a
school ‘that specializes in the home study
method. Electronics is complicated
enough without trying to learn it from
texts and lessons that were designed for
the classroom instead of the home.

Cleveland Institute of Electronics con-
centrates on home study exclusively. Over
the last 30 years it has developed tech-
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niques that make learning at home easy.
even if you once had trouble studying.
Your instructor gives the lessons and
questions you send in his undivided per-
sonal attention—it's like being the only
student in his “class.” He not only grades

your work, he analyzes it. And he
mails back his corrections and comments
the same day he gets your lessons, so you
read his notations while everything is still
fresh in your mind.

Students who have taken other courses
often comment on how much more they
learn from CIE. Says Mark E. Newlund
of Santa Maria, Calif.:

“Of 11 different correspondence courses
I've taken, CIE's was the best prepared,
most interesting, and easiest to under-
stund. 1 passed my Ist Class FCC exam
after completing my course, and have in-
creased my earnings by $120 a month.”

Always Up-to-Date
Because of rapid developments in elec-
tronics, CIE courses are constantly being
revised. This year's courses include up-to-
the-minute lessons in Microminiaturiza-
tion. Laser Theory and Application, Sup-
pressed Carrier Modulation, Single Side-
band Techniques, Logical Troubleshoot-
ing, Boolean Algebra, Pulse Theory,
Timebase Generators...and many more.

CIE Assures You an FCC License

The Cleveland method of training is so
successful that better than 9 out of 10 CIE

graduates who take the FCC exam pass il.
This is despite the fact that, among non-
CIE men. 2 out of every 3 who take the
exam fail' That's why CIE can promise
in writing to refund your tuition in full if
you complete one of its FCC courses and
fuil to pass the licensing exam.

This Book Can Help You
Thousands who are advancing their elec-
tronics careers started by reading our
famous book. “How To Succeed in Elec-
tronics.” It tells of many non-degree engi-
neering jobs and other electronics careers
open to men with the proper training.
And it tells which courses of study best
prepare you for the work you want.

If you would like to cash in on the elec-
tronics boom. let us send you this 44-page
book free.

Just fill out and mail the attached post-
paid card. Or, if the card is missing. mail
the coupon at right.

NEW COLLEGE-LEVEL
CAREER COURSE

FOR MEN WITH PRIOR
EXPERIENCE IN ELECTRONICS

ELECTRONICS ENGINEERING...covers
steady-state and transient network
theory, solid state physics and circuitry,
pulse techniques, computer logic and
mathematics through calculus. A col-
lege-level course for men aiready work-
ing in Electronics.

If coupon has been remaved. wuite to Cleveland Institute of Electronics
1776 E. 17th St.. Cteveland, Ohio 441t4
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CIE

Cleveland Institute
of Electronics

1776 East 17th Street
Cleveland, Ohio 44114

Please send me without cost or obligation:
Your 44-page book ‘“‘How To Succeed In
Electronics' describing the job opportuni-
ties in Electronics today. and how your
courses can prepare me for them.
Your book on ‘“‘How To Get A Commer-
cial FCC License.”
| am especially interested in:
] Electronics Technology
[C) Broadcast Engineering
[C] First Class FCC License
[] Electronic Communications
[ Industrial Electronics
[ Electronics Engineering

Name- — —
{PLEASE PRINT)

City _ - PR—

Address D ——— ———

State =

Zip _Age.

] ENROLL UNDER NEW G.l. BILL. All CIE
courses are avallable under the new G.l.
Bill. If you served on active duty since
January 31, 1955, or are in service now,
check box on card or in this coupon for
G. . bill information. EW-86
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THE SANSUI (5-
QUADPHONIC SYNTHESIZER

SANSUI QS-I

4-CHANNEL SOUND FROM ANY 2-CHANNEL SOURCE

Senses and recovers the ambient information
hidden in your stereo discs, tapes and broadcasts

After having discovered that the ambient components of the original total sound [— —F L ' lF R
field are already contained in hidden form, in conventional stereo records, tapes
and broadcasts, Sansui engineers developed a method for sensing and

recovering them. These subtle shifts and modulations, if re-introduced, R I 'k‘ AAN "'j‘J/
breathtakingly recreate the total of the original sound as it existed in the &l matrix r J’_ 5, - gz
. o

recording or broadcast studio. Phate moduiation =
The heart of the Sansui Quadphonic Synthesizer* is a combination of a unique '-a_\&i(
reproducing matrix and a phase modulator. The matrix analyzes the 2-channel ﬂ
information to obtain separate direct and indirect components, then redistributes Phase-modutated signals -.—-84{.:‘-\__+' "—-"-
these signals into a sound field consisting of four distinct sources. + 4
This type of phase modulation of the indirect components, applied to the additional | LE ‘, ) i
speakers, adds another important element. It sets up a complex phase interference fringe in the TR L Ra|

listening room that duplicates the multiple indirect-wave effects of the original field. The result is
paralle! to what would be obtaind by using an infinite number of microphones in the studio (Ml through
Mn in the accompanying illustration) and reproducing them through a corresponding number

of channels and speakers.

E 1
Sound source | The startling, multidimensional effect goes beyond the four discrete sources used in conventional
4-channel stereo, actually enhancing the sense of spatial distribution and dramatically expanding the
dynamic range. Also, the effect is evident anywhere in the listening room, not just in a limited area
at the center. And that is exactly the effect obtained with live music! This phenomenon is one
of the true tests of the Quadphonic system.

The Sansui Quadphonic Synthesizer QS-1 has been the talk of the recent high-fidelity shows at which
it has been demonstrated throughout the country. You have to hear it yourself to believe it. And you
can do that now at your Sansui dealer. Discover that you can hear four channels plus, today,

with your present records and present stereo broadcasts. $199.95.

*Patents Pending

-
Listening room

SANSUI ELECTRONICS CORP.

Woodside. New York * Gardena, California

SANSUI ELECTRIC CO., LTD., Tokyo, Japan * Frankfurt a M., West Germany

Electronic Distributors (Canada), British Columbia
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By FOREST H. BELT/Contributing Editor

Part 1. More models and more screen sizes are
being introduced in an effort to boost sales.
There are a number of small-screen table models,
many of which are Japanese-built. Here are
details on the new circuit designs and trends.

February, 1971

ALLES of color-television receivers

dipped considerably during 1970.
In 1968, sales were at an all-time
high; almost 6 million sets were sold.
Somewhat fewer were sold in 1969—
only 5.7 million. Year-end figures
haven't been tabulated, but 1970
sales will total barely over 4 million.
That's the lowest vear since 1965—
when color had really begun to move.

Much of the blame is placed on our
recessive economy. Loan money is
scarce and costly and unemployment
is high. Some observers blame other
factors: boredom with TV program-
ming, interest in other home-enter-
tainment products (such as cassettes),
and lack of color-set innovations.

A few suggest market saturation.
They feel most people who can afford
a color set already have one. About
35% of the sets in use are color.
That's about the same as at the end of
1969. Only a price breakthrough, say
the predictors, can make the propor-
tion of color sets exceed 40% .

Into this gloomy sales picture come
the 1971 models. There are more

brands than ever. Qur chart, which
appeared in last month’s issue, listed
31 major brands, including imports.
More than a dozen other brand man-
ufacturers gave us no chart informa-
tion. Besides those, several small com-
panies have been into color TV and
back out in less than a vear. Some
companies large in other fields came
in and then dropped back out.

There are more models than ever,
too. Our chart listed 164 different
chassis. Each one may be used in anyv
number of models with various cabi-
nets and picture-tube sizes. Last vear,
our chart of 1970 models listed only
104 chassis.

This proliferation is an attempt to
bolster sales. Flach manufacturer
hopes to tailor its color-TV line so
there’s something for every potential
buyer. There are more screen sizes.
Some have the new square-corner
picture tubes, some are small-screen
models, some are the new 25-inch
(viewable diagonal) picture tubes. Va-
riety is the keynote of 1971 color-TV
lines.
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Fig. 1. Here is the first truly portable color receiver. Hitachi
CWA.210 operates from 12-V car battery or from 117-V a.c. line.

CONVERGENCE PARABOLIC

VOLTAGE (ON (9kV)
OUTPUT A, —WM—t—
FROM GREEN : ! -_—
OUTPUT AMP.——WWWA——1— 1 1 1
FROM BLUE ___\\ i !
OUTPUT AMP. —J 0 !
BLANKING 1 3 ‘—’ FOCUS
) JUMPER
)

i

$  SCREEN
3
)
3

B+
VOLTAGE

I9kV{GOES TO SECOND ANODE,
CONVERGENCE LENS, AND
SLOTTED APERTURE GRILLE

Fig. 2. The Trinitron picture tube has three cathodes in one gun;
produces three beams. Used in 9- and 12-in Sony color portables.

L T SR L 23

Fig. 3. Square-cornered, flat-face, 25.in color tube. This one
from a Philco-Ford set has bonded safety plate. Picture height
is the same as with older 21-in round tube except that new tube
shows picture information formerly lost in the image corners.

One notable feature of the 1971 lines is the many porta-
bles. With them go a raft of small-screen table models, por-
table enough to be lugged or rolled from room to room.

We know of over 50 small-screen and portable chassis.
There's no telling how many models that represents—prob-
ably well over 100. Many of the lightweight small-screen
models with handles are Japanese-built.

Here's a tabulation of brands that offer screens of 16
(viewable diagonal) inches or smaller: Admiral—12, 16; Ar-
24

vin—15; Channel Master—12,15; General Electric—10, 14,
16; Heathkit—14; Hitachi—12, 14, 16; Magnavox—I11, 14;
Midland—11, 15; MGA—12, 14; Motorola—14, 16; Olym
pic—14; Packard Bell—12, 15; Panasonic—9, 12, 16; Phil-
co-Ford—14, 16; RCA—14, 16; Sharp—12, 15; Sony—9, 12,
16; Sylvania—14; Toshiba—15; and Zenith—14, 16.

Only one manufacturer, Hitachi, has come up with a tru-
ly portable color set. It's a 12-inch model (Fig. 1) that runs
on a 12-volt auto or boat battery, or on regular 117-volt a.c.
house power. All others are bound to the power cord.

Panasonic demonstrated a battery portable color set with
a 4'%-inch screen. It weighs 17 pounds and runs on “D™-
cells, a car or boat battery, or house current. It also has a
built-in AM-FM radio. So far, no technical details are availa-
ble, and no one knows when it will be for sale.

Sony has four models of its by now well-known Trinitron
color set. The 9- and 12-inch Trinitron color picture tubes
are one-gun, three-beam tubes with color phosphors in ver-
tical stripes instead of dots. Fig. 2 shows how a Trinitron
picture tube hooks up. The gun has three cathodes. The Y
signal is matrixed with the three colors in the demodulator.
So the signals coming to the CRT are color video, not color-
difference signals. The control grid, screen grid, and focus
grid are common to all three cathodes. Only one Screen
control is necessary, and no gray-scale adjustments. The
control grid is used only for blanking signals. Convergence
is simple, involving only a half-dozen adjustments.

Speaking of special CRT's, the one used in all General
Electric color portables is different from most. The phos-
phor dots are laid down in vertical rows instead of in triads.
The guns in the CRT neck are in-line, not arranged in a
triangle. Convergence is simpler, but not as simple as with
a Trinitron.

For the first time, Heath has a color portable you can
build. It’s a scaled-down version of its new all-transistor col-
or chassis. The circuits are built mainly on plug-in modular
printed boards. The picture tube is a 14-inch size.

Squaring Up the Picture

One discrepancy since the inception of television has
been the shape of picture-tube screens. Corners and sides
of the picture are lost, especially when movies are shown.
The aspect ratio of a transmitted TV picture is 3:4, but re-
ceiver picture tubes—especially for color—have never
matched it.

All of a sudden they can. Improvements in glass and in
deflection components have made possible a nearly square-
cornered, nearly flat-face color screen. First size with
square corners was 25 inch. The old 25-inch size had long
ago been downgraded to 23 (viewable diagonal) inches by
the Federal Trade Commission. The new tube, going into
plenty of 1971 models, is a true 25 inch. (Labeled by the old
method, it would have been a 26 inch.) The new shape of
tube and mask gives 315 square inches of visible picture
area. The old size and shape gives only 295 square inches.

One of the 25-inch square-cornered tubes is shown in
Fig. 3. They're also available in 23-inch, 19-inch, and 18-
inch versions.

Brands using the new 23-inch square-cornered CRT in-
clude: Andrea, Electrohome, General Electric, Heath, Mag-
navox, MGA. Motorola, Packard Bell, Philco-Ford, RCA,
Sylvania, Zenith, and several of the private-label brands
supplied by Wells-Gardner. Some of these set makers have
smaller-screen models that use the square-cornered tube,
too.

One set producer has another new kind of CRT. Deflec-
tion angles in color tubes until this year have been 70 de-
grees (the old) or 90 degrees (many late versions, including
the square-corner (lat-face CRT's). RCA developed an 18-
inch color CRT with 110-degree deflection. In Japan, Toshi-
ha has a 110-degree color tube in the 15-inch size, but it
isn't in sets for U.S. sale.

ELECTRONICS WORLD



Corning Glass, the company that produces much of the
zlass for picture tubes in this country, has made some
changes in faceplates for 1971, too. A new formulation of
faceplate glass contains strontimm-90. This shields x-radia-
tion caused by the high-energy CRT beam impinging on
the shadow mask, phosphors, and face glass. Color tubes
using strontium-90 glass can have high voltage up to 32 kV
without causing radiation in excess of the standard 0.5 mR/
hr measured 2 inches from the faceplate. With ordinary
glass, 28 kV is about the maximum.

A real contribution to viewing is the black-surround ma-
trix introduced a short while ago by RCA and Zenith. For
1971, a few other brands have this kind of picture tube.
Among them are Admiral, General Electric. Heath. Pack-
ard Bell, and Sylvania. A few others may phase that kind of
tube into their lines shortly.

The way it works in Zenith’s “Chromacolor™ tubes is il-
lustrated in Fig. 4. The beams from the color guns go
through the shadow mask (called iris mask or aperture
mask in some brands) the same as usual. The black sur-
round or matrix at cach phosphor dot absorbs the hazy
edges of each round beam. The phosphor dots can be driv-
en by a larger beam that covers the entire dot.

The result is crisper color rendition, less glare from room
light, and a much brighter-appearing picture. Whites have
less contamination. Colors are more intense; they even look
more natural.

Most black-surround tube faces are in larger screen sizes,
particularly the new 25-inch square tube. Zenith has it in a
19-inch square-corner size. It and other makers also have
23-inch color CRT's with black-surround faceplates.

Many color-set manufacturers cluim higher brightness.
Some CRT's have more efficient phosphors than last year.
Some use higher-transmission glass. Some have the black
surround. Some include a combination of these improve-
ments. Without a doubt, sets for 1971 generally provide
clearer and brighter pictures than ever before.

Make Way for Transistors

The all-transistor color set is news again for 1971. Last
year only Motorola and RCA had solid-state chassis—the
TS-915 and the CTC40. Hitachi and Sony got solid-state
chassis into the late fall line, but not many of the sets were
available. For 1971, there’s a whole lineup of transistor
chassis. Here are some of their individual characteristics.

Heath Co. has four new solid-state color chassis you can
build. Three are alike, the GR-270, GR-370, and GR-371;
they merely use different-size picture tubes, 18-, 23-, and
25-inch. (See detailed article in last month’s issue.) The GR-
169 is a portable, using a 14-inch picture tube. The only
tube in the four chassis is a 3CU3 high-voltage rectifier.
Some integrated circuits are incorporated.

All Hitachi color sets for 1971 are transistor types. One
thing unusual is the wuy signals in the i.f. section are han-
dled in these sets. Fig. 5 illustrates how.

The first and second amps are ordinary transistor video
i.f. stages. The signal is split at the output of the second
stage. The high video i.f. amp is adjusted to respond mainly
to the 45.75-Mllz signal; there's no response at all below
43.0 MHz. That avoids the 920-kl1z beat between 41.25
and 42.17 MHz. There’s none produced in the video detec-
tor to make a moiré pattern on the screen.

The broad video i.f. amp has a response about equal at
42.17 and 45.75 MHz. The color signal is detected following
this i.f. amplifier.

Sound signals can’t get through the high video i.l. chan-
nel. However, the 4.5-MHz sound i.f. develops casily
enough in the color detector. The 4.5-Mllz FM signal is
allowed to accompany the chroma sidebands and color sync
through the first bandpass amplifier. Then sound i.f., chro-
ma sidebands, and color sync are split apart and fed to their
respective stages.
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Motorola continues the TS-915 all-transistor chassis that
was introduced three years ago—the first solid-state color
set for sale in this country. It’s still called the “Quasar.”
Circuit changes are minor. All Quasar chassis now use a h.v.
rectifier built by Varo, a Texas company that developed the
first really practical solid-state h.v. rectifier.

Panasonic has only one all-transistor model, the CT-
991E. Its a.f.t. has two indicator lamps. A red one comes on
when the fine tuning has drifted beyond range of the a.f.t.
The viewer disubles the a.f.t. and retunes until the red light
goes out. A green lamp stays on whenever the a.ft. is en-
gaged.

The amplifiers that follow the color demodulator are pe-
culiar to Panasonic sets. A block diagram is shown in Fig. 6.
X-Z demodulation is used. An X amp and a Z amp follow

Fig. 4. Black-surround faceplate is another feature of many
25-in square-corner color picture tubes. The faceplate is
also in some 19-in square-corner and 23-in standard CRT's.
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Fig. 5. Separated system of i.f. amplification in Hitachi sets re-
duces 920-kHz beat and improves frequency response for color.

Fig. 6. Amplifying X and Z phases before shifting G-Y gives
two stages of gain for each cclor with only five transistor
stages. Some Panasonic sets use tubes for three amplifiers.
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Fig. 7. D.c. is used to control (A) color and (B) tint in RCA CTC44
chassis. |t makes remote control by d.c. memory modules easy.

each demodulator. Green is then developed, and the three
color-difference signals are amplified by an output stage for
each color. Hybrid chassis in the Panasonic line have tran-
sistor X and Z amps and tube color-difference amps. The
CT-991E uses transistors for all five stages.

RCA has two new solid-state chassis, the CTC44 and the
CTC49 (covered last month). The CTC44 is not a warmed-
over CCTCA40, despite similarities. The silicon controlled rec-
tifier horizontal-deflection system, unique to RCA, is re-
tained. Improvements include a solid-state h.v. rectifier
(the CTC40 has a 3CZ3 tube); d.c.-operated tint and color
controls; a tint corrector, called Accu-Tint; and a detented
24-position u.h.f. tuner.

The d.c. color (saturation) and tint (hue) controls are
shown, simplified, in Fig. 7. The Color pot (Iig. TA) varies

Fig. 8. Positive-going pulse turns on B-Y driver for a few
lines at top of picture in one Sony portable. Fine tuning
changes how wide the pulse (and therefore the blue band) is.
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the forward d.c. voltage applied to diode CR709. Any con-
ducting diode changes internal resistance as current
through it is altered, and that characteristic is used to deter-
mine how much chroma signal reaches the base of chroma
amplifier Q704.

Turning the pot clockwise cuts down the voitage reach-
ing CR709. Less current flows in the diode (returned to
ground for d.c. through R724 and L708). Its resistance be-
comes higher. Not as much chroma signal is shunted to
ground by C732, so much of it reaches the transistor and is
amplified.

Turning the control counterclockwise increuses voltage
applied to CR709, lowers its resistance, and lets €732 shunt
more chroma signal to ground. Less reaches (704, so less
color signal passes on to the bandpass amps.

The d.c. tint control is diagrammed in Fig. 7B. The two
transistors are fed the 3.58-MHz signal in parallel. The tran-
sistor outputs are in parallel, but not necessarily in phase.
They share a common emitter resistor, R606, but each ulso
hus a phase-shift network in its emitter circuit.

From a d.c. standpoint, sharing the emitter resistor
makes the transistors” behavior opposite. If base bias on one
changes, it causes a bias change in the opposite direction in
the other transistor. That of course ulso chunges conduction
in their respective collector circuits. From a signal stand-
point, changing conduction of cither transistor alters the
effect of its phase network on the signal.

Now imagine turning the Tint pot to its minimum resist-
ance. The base of (712 becomes less positive and the tran-
sistor conducts less. The voltage change across R606 makes
the emitter of Q711 less positive, which increases conduc-
tion in that transistor. The signal fed to (712 is affected less
by the inductive phase-shift network in the Q712 cmitter
circuit; the signal fed to Q711 is affected more by the capa-
citive network in the emitter circuit. The result is a net
capacitive shift in the signal developed in T702. That phase
shift changes the hue of color from the demodulators.

Turn the Tint control to maximum resistance and base of
(0712 becomes more positive. (0712 conducts more. (711,
because of the differential action, conducts less. L709
therefore has more effect than C749 does. The net shift is
inductive. The hue changes in the other direction.

Sony has three new transistor models, including one 9-
inch portable. All use the Trinitron. The new 9-inch chassis
has a couple of integrated circuits; 12-inch models have
none.

Unique to the Sony Model KVI1220U is a tuning aid
called “'Sky-Tuning.” When a viewer reaches out and
touches either the v.h.f. or u.h.f. tuning knob, a blue band
appears at the top of the color screen. The viewer tunes to
make the blue band its narrowest. Fig. 8 should help you
understand how it's done.

Sensing the set’s tuning is relatively simple. A tuned
stage peaks sharply at 45.75 MHz. If the oscillator drifts, the
i.f. shifts away from precisely 45.75 MIz. The signal output
of the sensitive 45.75-M11z amp drops off.

A diode turns the output of this 45.75-MH1z amp into d.c.
If the fine tuning isn't exact, the diode has less signal to
rectify. The level of d.c. sent to the gate driver therefore
depends on how well the set is tuned. The gate driver is a
d.c. amp that applies bias to the pulse-gate transistor.

Meanwhile, a sawtooth from the vertical sweep section is
being applied to the pulse-gate stage. The gate transistor
turns on when the voltage rise—the leading slope—of the
sawtooth gets up far enough to override the bias (from the
gate driver, remember). If bias is low because the d.c. level
from the tuning sensor diode is low, the gate transistor
turns on early and the resulting pulse is wide.

Bias gets high when the set is tuned correctly. The gate
transistor can't turn on until the sawtooth voltage is far up
the slope. That means it also turns off soon after, when the

(Continued on page 73)
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Nomograms Aid
Capacitance Calculations
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By JAMES E. McALISTER

Unknown capacitances or
parallel-plate air variables

can be determined readily.
Graphs can also help modify
such capacitors to other values.

OST electronics designers and ex-
perimenters have a myriad of
variable capacitors of unknown capaci-
tance in their possession. By using one
of the nomograms presented here, an
approximate value for inaximum ca-
pacitance of many types of variables
can be quickly calculated. In addition,
a second chart gives aid in “customiz-
ing” a particular capacitor from almost
any larger unit.

Many electrical handbooks give a
formula for determining the capaci-
tance of an unknown parallel-plate ca-
pacitor. In general terms, the formula
can be expressed as:

C=0224KA(N-1)/d
where:

A= plate arca in square inches

d=spacing between plates in inches

K =dielectric constant of material
between the plates

N=number of plates

C=capacitance in picofurads

The nomogram in Fig. 1 essentially
solves this equation, but two assump-
tions must be made. First, the plates
must be approximately semicircular in
shape. Slight variations from this shape
will, however, not drastically affect re-
sults. Since most commonly used varia-
ble capacitors have semicircular plates,
the nomogram has been designed (for
simplicity) to handle only this tvpe ca-
pacitor. Sccond, the material between
the plates must be air (K= 1).

The variables of the nomogram are
D. d, N-1, and C where:

D=plate diameter in inches

d=width (in inches) of air space be-
tween adjucent plates

N=1=number of plates minus 1

C=unknown capacitance (in pF)

In order to test the accuracy of the
nomogram, capacitance calculations
for a Hammarlund HF-15 variable are
shownin Fig. 1. The HIE-15 has 5 plates
(N=1=4), and the plate diameter (1) is
0.875 inch. A line is drawn, therefore,
to connect 4 on the N-1 scale and
0.875 on the D scule. This line is ex-
tended so that it intersects the turning

(Continued on page53)
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Recent
Developments
in Electronics

Portable Communications Shelter. (Top left) Deep in a snow drift in
the Lake Clark Pass area of Alaska is this portable communications
shack. This one not only houses radio transmission gear but also
thermoelectric generators to power the equipment and charge the
batteries that are used. The generators will deliver 50 watts of power
each, and as many as six are used in a single shelter. An efficient and
wind-resistant gas burner, which can operate for long periods unat-
tended, supplies the heat needed. Solid-state lead telluride alloys
convert the heat from the burners into electricity. Waste heat from
the generator thermopiles is used to provide a thermostatically con-
trolled internal temperature for the occupants of the shelter and for
the equipment. The building itself is constructed of leak-proof, seam-
less fiber glass, insulated with foam to conserve internal heat. Sever-
al of the shelters, built by 3M Co., have been successfully field tested
for more than a year at three locations in the Lake Clark Pass area.

Built-in FM Loop Antenna. (Center) For as long as we can remember,
Zenith Radio has been using printed-foil built-in antennas for its
broadcast receivers. The latest one we have seen, dubbed “Wave-
Sensor” by the company, is shown here. The antenna itself is a flat
copper-foil loop printed on a dielectric plastic base, measuring about
5 in diameter. The ends of the loop have an interdigital pattern,
probably to increase end capacitance and make the loop appear to
be electrically larger. When the loop is in place, it covers the conical
sound deflector which disperses the sound from the cylindrical re-
ceiver. The flat FM loop antenna should respond better to FM sta-
tions’ mainly horizontally polarized signals as opposed to the usual
vertical whip antenna, which responds best to vertical polarization.

Electronic “Sniffing Pole” Checks Air Pollution. (Below left) This
innocent-looking pole on the plaza is one of 31 detector masts with
measuring boxes located throughout the Rijnmond region in Holland.
Sixty-four times each hour, the poles test the air for sulphur dioxide
content and report their findings via telephone lines to a computer at
the warning center at Schiedam. Wind velocity and force are also
measured. The system was developed by Philips of Eindhoven and is
distributed in the U.S. by Philips Electronic Instruments. The air to be
sampled is first passed through a heated fiber glass filter to remove
the dust. Air is then fed through another special filter, in which nitro-
gen oxide, ozone, and other undesired matter is neutralized. Next,
the air goes into a constant-temperature measuring cell containing a
solution of potassium bromide, sulphuric acid, and bromine in water.
The reduction-oxidation potential is measured by two electrodes and
compared with a known reference potential. If the bromide-bromine
equilibrium is upset by a reaction with sulphur dioxide, the difference
between the two potentials activates a generator electrode via an
amplifier so that a generator current converts the bromide ions
which have been formed back into free bromine. The strength of the
current depends on the amount of bromine used and consequently
on the amount of SO., flowing through the measuring cell. The current
is also used to determine the amount of output signal, which indi-
cates the sulphur dioxide content of the air sample measured
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Office Computer for Engineers (Top right) “Conversational’" prob-
lem-solving is a key feature of a versatile new small computer just
announced by IBM. Engineers and scientists, as well as business peo-
ple, can solve problems using Basic language. Engineers in the photo
are using the computer to solve a complex structural design problem.
Data is entered directly into the computer using a typewriter key-
board and is stored in the system’s disc files. Output can either be
printed or displayed on a visual display unit. The new computer, the
System/3, Model 6, requires just 120 square feet of floor space; it
will rent for about $1000 a month or may be purchased for
$48,000.

Uitrasonics Tests SST Skin Panels. (Center) A brazed honeycomb
titanium panel like that to be used on our supersonic transport's wing
and tail outer skin is shown being tested. The 20-ft long panel is like
the vertical fin panel of the U.S. piane now under development. Ultra-
sonic waves are being used by Boeing test engineers to check the
strength and integrity of bonding of face sheets to the honeycomb
core. A pulse echo ultrasonic inspection probe sweeps across the
panel while the recorder at the left prints on paper an exact picture of
the brazed bonds. Just about every inch of the plane’s outer skin will
be tested this way.

TV Fingerprint Monitor. (Below left) A remote TV monitor with a
joystick scan and zoom control will be used to examine fingerprints
at the Essex County, New Jersey sheriff's office. The monitor is part
of a new high-speed microfilm information storage and retrieval sys-
tem that will be installed by Mosler. A law-enforcement officer who
may wish to review a complete criminal record can key the request
and the data is presented visually on the monitor within seconds.
Several users can request information at the same time. The system
will take up only about 2 percent of the space presently needed for
conventional paper records. It is hoped that eventually every police
department in the country will be hooked up in the system

Microwave Landing Guidance System. (Below right) One of the most
advanced all-weather landing systems for military aircraft is shown
being used here with Sweden’s new jet combat aircraft, the Saab
viggen 37. The system, which uses a scanning beam of 15.5-GHz
microwave energy, employs a small ground station adjacent to a run-
way and a receiver-encoder in the aircraft for the display. An advan-
tage of this system, built by AIL, is that it does not have the siting
problems associated with the widely used ILS (instrument landing
systems). Perhaps systems of this type could be installed at smaller
airports or those whose location makes installation cost of a conven-
tional ILS prohibitive. It was near such an airport in Huntington. W
Va., that a recent air crash took the lives of 75 people. mostly Mar
shall University's football team




TV SERVICE
and SAFETY

By RAY E. HERZOG/Supervisor, Svce. Parts, TV Division, General Electric Co.

Here’s what one TV set manufacturer is doing
to make and keep his receivers safe.

AVE vou ever been tempted to select a replacement
part in much the same way as the technicians did in
the following three examples?

“I need a 3.3k-ohm, half-watt, carbon plate-load resistor.
All that I have in stock is a 3.3k-ohm, one-walt, carbon. It's
the same tolerance, and being more than the original half-
watt it should work okayv.”

"I have a defective cathode bvpass 60-uF electrolytic.
Let's see now—the original capacitor is rated at 250 volts. |
have a replacement 60-pl electrolytic rated at 50 volts.
Since the cathode voltage is only about 25 volts, my re-
placement should work. (I wonder why the TV manufactur-
er used such a high-voltage type?)”

“The parts list for this TV set says to replace this resistor
with a TV manufacturer’s tvpe only. Looks like an ordinary
resistor to me. Besides, | don’t have time to order it special,
so I'll use one of my regular carbon resistors.”

Selecting a replacement part is important. A manufactur-
er’s service literature is the best guide for proper selection.
Improper replacement parts can seriously affect the safety
of TV sets. So that the technician may better understand
these sulety relationships, here are some basic thoughts on
safetv-related parts.

For Safety—No Substitutes Allowed

A replacement part may be safety-related because of its
unique construction or special circuit application.

Some parts are selected by a TV set designer for their
physical characteristics. For example, a flame-prool resistor,
constructed with glass and metal, could in some applica-
tions be safer during overload or failure than a regular car-
bon composition tvpe.

Equally important is a power transformer constructed
with a certain wire size for adequate current handling and
with correct insulation for voltage ratings and heat dissipa-
tion

Now consider what this means. If a specially constructed

Fig. 1. Antenna discharge resistor keeps chassis safe
from high charges that may be developed on antenna.
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resistor is mistakenly replaced by, say, a common carbon
resistor, a possible safety problem can exist in the TV set.
Or if a substitute transformer is used insteuacl of the manu-
facturer’s recommended type, 100 small a wire size or infe-
rior insulation could mean overheating and eventual insula-
tion breakdown. Furthermore, a primary-to-secondary
short might ereate a shock hazard.

[t is necessary, therefore, to always use a TV manufactur-
er’'s recommended replacement part for exact physical
characteristics.

Not as eusily understood is a part’s circuit application
safety relationship. For instance, consider the second ques-
tion on the cathode bypass capacitor. The idea of using a
50-volt capacitor in a circuit developing 25 volts might
seem reasonable. But why did the TV designer select a 250-
voll capacitor?

The designer was thinking not only of the immediate
“all's well” operation, but also of a possible trouble: namely,

tube plate-to-cathode short that could put a high “B
voltage on this cathode capacitor. Rating the capacitor to
withstand such a high voltuge protects both it and the TV
set from possible further damage due to a tube failure.

Another safety-related (eature could be the plate-load re-
sistor in our first question. When overloaded, that half-watt
resistor might act as a fuse, opening to prevent prolonged
excessive current, resultant heat, and possible fire. Un-
knowingly, a service technician could defeat the fuse func-
tion of the lower wattage resistor by replacing it with a
higher wattage rating.

Other components which are safety-related include:

I. The a.c. power and high-voltage switches and controls
with high voltage applied and/or with an insulated shaft.
An inferior replaceinent or one with an uninsulated shaft
could create a shock or fire hazard.

2. "B+ " and high-voltage power resistors. A replacement
with too high a wattage or one placed too near combustible
material could create u fire.

3. Cathode, screen grid, and plate resistors for horizontal
output, vertical output, video output, audio output, and 3rd
i.f. tubes. A replacement with too high a wattage could fuil
to open on overload or failure, thus generating excessive
heat.

4. Spark-gap device. One with a wrong voltage rating
could not function properly and could thereby lead to fail-
ure in another purt.

5. Power-handling transformers, such as horizontal out-
put, vertical output, audio output, power supplv. An inferi-
or or improper replacement could overheat.

6. Fuses, circuit breakers, thermal cutouts. Obviously, a
wrong rating could permit excessive heat to be generated.

7. lligh-voltage rectifier tube, high-voltage regulator
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tube, and picture tube. A wrong type could produce exces-
SIVE X-Tays

8. Across-the-line capacitor. A wrong type could fail and
place a short across the a.c. input source

9. Antenna discharge resistor. A wrong value or missing
resistor could create a shock hazard.

Most of these parts can be recognized as having safety
relationships. But a couple of them deserve a closer look.

One is the across-the-line capacitor. Typical values range
from 0.01 pl to 0.22 pl<. Soine carlier types were rated at
600 V d.c. More recently, the voltage rating is 150 V ac., 60
11z. To be UL-approved. this cupacitor must meet the fol-
lowing test:

“The capacitor shall be subjected to 4 discharges from a
dump capacitor charged to a voltage value which, when
discharged, will place a potential of 5 kV across the capaci-
tor under test. with an intercal of 5 seconds hetween succes-
sive discharges. During the discharge test, a 120-volt r.m.s..
60-11z potential is to be applied across the capacitor under
test. The 120-volt potential is to be maintained for 30 sec-
onds after the 4th discharge unless the circuit is opened in
a shorter time by failure of the capacitor. During the test a
layer of cheesecloth shall be securely wrapped around the
capacitor under test. Twenty-five pieces are to be tested
with glowing or flaming of the cheesecloth permitted on 2
pieces. If the cheesecloth on 3 picces glows or flames, 25
additional picces may be tested. 1f more than 2 of the 2nd
group of 35 samples glow or flame, the units are not aceept-
able.”

Consider next the antenna discharge resistor. This resis-
tor discharges to earth ground (through the power line) the
high static voltages which can accumulate on the antenna
due to lightning or clectrie charges in the air (Fig. 1). The
voltage charges the capacitance between chassis and carth
ground, since the antenna is connected to the chassis
through the antenna balun and/or isolation network.

Without the antenna discharge resistor, or with one
which has increased in resistance, the static charge must
seck another path to carth ground. For a TV set having a
power transformer, this other discharge path could be
through the transformer—thereby possibly causing insula-
tion breakdown and a shock hazard. Or. if the discharge
does not occur, then a shock hazard exists between chussis
and carth ground.

Iven such an ordinary item as a wire tie gets special at-
tention. For instance, the type now used in TV sets is self-
extinguishing within 10 seconds to retard fire.

Sufety depends not only on correet parts, but also on the

installation and wiring of purts. After repairs have been
made. a safety check should be performed. Such i safety
check includes:

1. Checking lead dress to be sure that no leads or flamma-
ble materials touch power resistors, tube envelopes, or oth-
er heat-producing components.

2. Making sure that all lead restraints and insulating bar-
riers are properhy installed.

3. Mcusuring continuity between shorted blades of the
power cord plug and exposed conductive surfaces (screws,
antenna, handle. metal knobs, cte)).

FFor step (3) above, the manufacturer’s service literature
gives acceptable resistance values; these depend on circuit
design and the antenna discharge resistor.

Liqqually important as continuity checking is checking to
see that operating high voltage is properly set. Excessive
high voltuge can cause emission of x-radiation and can lead
to an above-average number of failures and possible fire
hazards.

Color it Gray

IFor convenience in ordering replacement items, TV
manufacturers catalogue parts. Many of these catalogued
parts have safety significance; some, however, are specifi-
cally safety related.

To help TV service technicians easily recognize certiin
safety-related parts, one TV manufacturer—General Elec-
tric—has introduced a unique approach: certain parts in the
company’s service manuals are shaded in gray in the parts
list and schematic. And to emphasize the shading and the
importance of considering safety with respect to all parts,
an accompanying notice states:

Product safety should be considered when a component
replacement is made in any area of a receiver. The shaded
areas of this parts list and the schematic diagram designate
components in which safety can be of special significance.
It is particularly recommended that General Electric cata-
logued parts be used for component replacement in the
shaded areas of this schematic, Use of substitute replace-
menl parts which do not have the same safety characteris-
ties as recommended in factory sercice information may
create shock, firve, or other hazards.”

Note how in Fig. 2 the shaded gray commands attention
when a service technician or parts distributor refers to the
schematic. The replacement parts listing also uses gray
shading to call out safety-related components. This shaded
gray technique was first used with G.E. s 25-inch KI color
chassis and 16-inch Porta Color* chassis. A

Fig. 2. Partial schematic of G.E. receiver. showing the use of shading to call out the safety-related parts or sections.
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By AUBREY HARRIS/Chiet Engineer, Electronic Systems
University of California, Santa Cruz
In the market for a VTR? Here are facts and figures about some
available units that should help you make a more educated choice.

N selecting a video tape recorder, there are many factors tape formats is reduced. At present, there are at leust 15

to be considered before a decision is made. One impor- formats encompassing tape widths of Y-inch to 2 inches
tant aspect is whether tapes made on one model of record- and tape speeds from 3.7 to 12 inches per second. An at-
er could be reproduced on recorders of another make. This tempt at standardization has at last been made by the Elec-
is of vital concern in industry and education where tapes tronic Industries Association of Japan (EIAJ) and is dis-
recorded at one location have to be reproduced on another cussed below.
recorder at a remote location. The interchangeability of Other considerations in recorder choice could well be:
tapes within one manufacturer’s brand is now no longer a how much does the tape cost for one hour’s recording? Will
problem but complete and free circulation of pre-recorded it record color? Can tapes be edited? Does it work from
tapes will only be possible when the number of different batteries? These and other details are listed in Table 1.
Table 1. Directory of some of the most popular, low-priced video tape recorders. v

Manufacturer Tape Record Cost/hr Horiz. Signal- Number
Speed Playback of Record Resolu- to-Noise of -
(in/s) Time Time tion Ratio Audio
{min) (S) (tines) (dB) Tracks

AMPEX CORPORATION VRB60C ) 2 . 2
401 Broadway VPR4500 1 9.60 €0 60 1 500 350 4.2 40 1
Redwood City, Cal. 94063 VPR5200 1 9.60 60 60 1 500 300 3.0 39 1
VPR5800 1 9.60 €0 60 1 1000 350 42 44 2
VPR7900 1 9.60 60 60 1 1000 350 4.2 48 2
Instavision % 7.50 30 26 V) 1000 300 3.0 42 2

CONCORO ELECTRONICS CORP. VTR-400 % 1200 14 i 2 2000 260 20 40 1
1935 Armacost Ave. VTR-720 % 12.00 40 64 2 2000 250 2.5 40 i
Los Angeles, Cal. 90025 VTR-800 % 7.50 60 a0 2 (1ye) 300 20 40 1

VTR-2300 ) ) 2 1

DIAMOND POWER SPECIALTY CORP.
Box 415
Lancaster, QOhio 43130

1VC-600
1VC-800
1VC-900

INTERNATIONAL VIDEO CORP.
675 Almanor Ave.
Sunnyvale, Cal. 94086

_I.III‘H."_
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{A) Panasonic
NV.3020 p

»

{C) Shibaden SV-707

< (B) Sony

AV-5000

MAIN AUDIO CHANNEL CHARACTERISTICS

Bandwidth Signal-to-
(Hz2) Noise
Ratio
{dB)
60-10000 | 42
45
4
4
4
5
40
60-10,000 40
75-10,000 40
80-10,000 40
4
4
4
4
70-10000 | 40
70-10,000 40
60-10,000 45
70-10,000 40
4
4
75-10,000 40
[ oa
4
4

Micro.

Input

Imp
{ohms)

10K

10K
200
200

10K

10K

10K
600

200

Line

Input

Imp.
(ohms)

10K

10K
€00
600

10K
10K
10K
50K

600

Cutput
Level

~1448m-

~14dBm
+4dBm
+4dBm

0.775V

~10aBm
+4dBm
0cBm

+4 4t

+4dBm

10K

2200
600
600

2K

30K
600
600

600

PHYSICAL CHARACTERISTICS

Dimensions (in) | Weight
(1bs)
w H D |
18 3/8 103/16 1511/16 52.3
4
1/4 1/4 /4
1
4
4 1 1
4172 |

19 10.6 18.3 52
25 10 14 47
235/8 113/8 13 1/2 65
14 4
213/4 133/4 17 3/4 65
18 1/2 101/4 171/2 59
25 181/2 21 160
16 3/4 9 151/2 36.6
24 10172 13172 57

4

Power
Dis-
sipation
w)

93

200

s8na

}

5

g

Special
I Notes

J. R.F. output provided for feeding direct to TV receiver; K. Includes editing; L.. Includes slow-motion playback; M. Includes stop-motion playback; N. Record only; P. Play only;
Q. Price includes receiver/manitor; R. Price inclades ane real of videctaae: S. Simultaneous r.f. monitoring while recording; T. Battery powersd, prics includes charger; U, Price in-
cludes camera, recorder and microphane; V. Built-in head cleaning system; W. Stereo audio capability also provided. X. New product; data nct yat available; Y. Aadio dubbing

| Basic
Cost
{S)

995

10,450

| 4900

995
1835
4200

39

750
1200 |
4200
945 |

4200 |
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Tape Width Yainch (12.7 mm)
7.5 in/s (190.5 mm/:

4.55 inches (115.82 mm)

Tape Speed

Head Cylinder Table 2. EIAJ Type |

ligpefetiana) with a 4.55.in diam.

eter head cylinder.

Table | lists only recorders utilizing reel-to-reel magnetic
tape transports. During the past several months a number
of new developments have been announced, many of
which seem to be aimed at the educational markets al-
though the ultimate target is widespread home use. Long-
range plans are now being made which will, no doubt,
eventually provide a video player in every home—the visu-
al equivalent of the long-playing record. The reproduced
pictures will be displaved on a color-TV set and the addi-
tion of a low-cost TV camera to the tape svstem will give
the equivalent of “instant-replay home movies.”

Recent developments are video tupe cartridge recorder/
plavers by Ampex and Matsushita (Panasonic) operating on

the EIAJ, Type I, Yz-inch tape standards. The cartridge
transports are self-threading and can play tapes which have
been recorded on standard reel-to-reel machines.

Sony has announced the “Videocassette,” a magnetic

Diameter standards for '-in tape cassette unit providing a playing time of up to 90 min-
; ideo tape recorders i i y 7k i
Video Track Angle P l\'ltljnning patre;:.sr_in;s utes. The price of the recorder/reproducer is expected to

be around $350, with the cassette cost about $20. The com-
pany hopes to encourage producers of motion pictures, tel-
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LG D evision programs, and instructional material to distribute
Audio Track Width 1.0 mm their programs in the Videocassette format. The machine
Giteds ook Wiadt 08 mm will also be able to record directly from a TV receiver with

an additional accessory.

Another entry into the home video market is Avco Cor-
poration with its "Cartrivision™ (CTV). This uses a magnetic
video-tape cartridge, and a combined system will be sold
containing a color-TV receiver and ua cartridge recorder/
plaver in one assembly for $800-8900. The unit will play
pre-recorded tapes through the receiver or will record on
blank cartridges either programs being received by the TV
set or from a monochrome TV camera. It is anticipated that
pre-recorded feature-length movies will be able to be rent-
ed for under $5.00.

Three other giants already in the entertainment field in a
big way, RCA and CBS-Motorola, have systems for repro-
ducing pre-recorded programs only. On these machines re-
cordings cannot Dbe made on the home unit.

i | VIDEO CHARACTERISTICS
Manufacturer Mode? Tape Tape Record Cost/hr No. of Video Horiz. Band- Signal- Number
Width Speed Playhack of Record Video Head Resolu- width to-Noise of
{in) {in/s) Time Time Heads Life tion {MHz) Ratio Audio
(min) (s} (hrs) {lines) (dB) Tracks
PANASONIC- NV-504 1 8.57 67 60 2 1600 450 4.5 40 1
Matsushita Electric Corp. of America Nv-505 1 8.57 67 60 2 1000 450 45 40 2
200 Park Ave. NV-8100 % 12.00 40 60 2 1000 220 2.0 a0 1
New York, N.Y. 10017 NV-8100AD % 12.00 40 60 2 1000 260 20 40 1
Nv-3020 % 7.50 63 40 2 1500 300 25 a0 1
PHILIPS BROAOCAST LDL-1000/52 7.90 56 . 500 200 2 42
EQUIPMENT CORP. EL-3403/55 1 7.00 60 60 1 500 325 . 40
1 Philips Pkwy.
Montvale, N.J. 07645
RCA CORP., RCA-600 1 6.91 60 45 1 1000 350 35 43 I
Commercial Electronic RCA-800 1 6.91 60 45 1 1000 400 35 44 2
Systems Div. RCA-900 1 6.91 195 45 1 1000 400 40 48 2
Front & Cooper St.,
Camden, N.J. 08101
ROBERTS-Califone Roberis VTR-1000 % 11.25 40 30 2 1000 200 2.6 40 1
Electronics Div. Rheem Mig. Co VTR-1050AvV ! 11.25 20 30 2 1000 200 26 40
5922 Bowcroft St.
Los Angeles, Cal. 90016
SHIBADEN CORP. OF AMERICA SvV-700UC Y 7.50 60 40 2 1000 300 35 40 1
58-25 Brooklyn-Queens Expy. Sv-707U Y 750 20 40 2 1000 300 35 40 1
Woodside, N.Y. 11377 Sv-800UC % 7.50 60 40 2 1000 300 35 a0 1
SvC-727 1 8.00 90 60 2 1000 360 45 42 P
SONY CORP. OF AMERICA Av/AVC-3400 % 7.50 30 a0 2 300 A 1
47-47 Van Dam St AV-3600 150 60 40 2 300 40 1
Long Island City, N.Y. 11101 AvV-3650 150 60 40 2 300 40
AvV-5000 150 60 40 2 300 40
£v-300 1 7.80 60 60 2 (1yr) 300 LK 2
EV-320 1 7.80 60 60 2 (Tyr) 300 43 2
VICTOR CO. OF JAPAN LTD. Kv-340 % 150 63 40 2 X 270 X 40 1
1, 4-Chome KV-600 1 1.50 96 60 2 1000 350 38 42 2
Nihonbashi-Honcho Kv-810 % 9.45 63 48 2 1000 230 40 1
Chuo-Ku Tokyo 103, Japan PKV-830 % 9.45 20 48 2 1000 230 40 i
WOLLENSAK-3M Company VTR-150 1.50 60 40 ! 2000 160 20 5
Mincom Div., 3M Center
St. Paul, Minn. 55101
SPECIAL NOTES: Tapes recorded on machines of one manufacturer are not normally reproducible on machines of other manufacturers unless specifically stated (See Tables 3 and
4) A. Automatic gain control; B. Remote control capability; C. Records/Plays color; D. Records NTSC color; plays monochrome only; E. Color (Record/Play) optional for
additional $500; F. Color (Record/Play) optional for additional $700; G. Color (Record/Play) optional for additional $1000; H. Color (Record/Play) optional for additional $2400;
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The RCA equipment, known as “SelectaVision, is ex-
pected o retail at about $400. It uses inexpensive ($10 for
half an hour) embossed, clear plastic tape as the recording
medium. The recording is in the form of a hologram on the
plastic and is reproduced by a low-power luser contained
within the SelectaVision player.

Electronic Video Recording (EVR), developed by CBS
and to be marketed by Motorola, uses a sexled cartridge
containing 750 feet of 34-inch film for a 25-minute pro-
gram.

The IXVR player contains a flving-spot CRT scanner and
has an r.f. output which connects directly to a TV receiver
in place of the regular antenna. Plavers are now being sold
at $795 for color or monochrome: presumably this cost will
hive lo be somewhat lower to make an impact on the home
market. The color cartricges sell for $18.50 (25-minute pro-
gram) where the original material is being copied onto car-
tridges in quantities of 2000.

Standardization

One long-existing problem which has been facing the
video-tape recorder industry for vears is that of inter-
changeability among recorders manufactured by different
companies. A big step towards solving this problem waus tak-
en in late 1969 when the Electronic Industries Association
of Japan published standards for video tape recorders. The

Table 3. Listing of

some Y%:-in tape, 7.5- Ampex Instavision Panasonic 3080
in/s recorders built Concord VTR-800 Sony AV3400
to E1AJ Type | stan- Craig 6407 Sony AV3600
dards. Tapes made Hitachi VT-13COH Sony AV3650

nnAac, 2 . n At
Panasonic 3020 (Photo A} Sony AV5000 {Photo B)

Victor KV-340

on one recorder will
reproduce satisfac-
torily on any other.

Type 1 standard specifies '2-inch tape running at 7.5 inches
per second with a head cvlinder diameter of 4.55 inches
(see Tuble 2).

The head cylinder, around which the tape is guided and
which contains the two scanning video heads, determines
the angle which the video heads trace on the tape. In the
EIA], Tvpe | standard this diameter is different from other
VTR’s utilizing Ys-inch tape running at 7.5 inches per sec-
ond. Thus, it is not possible to play Type | standard tapes on
non-standard Y-inch recorders or vice versa.

However, at least nine companies are designing or manu-
facturing recorders to these new siandards: Ampex, Hita-
chi, Matsushita, Mitsubishi, Sharp, Shibaden, Sony, Toshi-
ba, and Victor. So far, no manufacturers outside of Japan,
other thun Ampex Corporaiion, have announced that they

(Continued on page 51

MAIN AUDIO CHANNEL CHARACTERISTICS PHYSICAL CHARACTERISTICS l \
Bandwidth Signal-to- Micro. Line Output Output Uimensinns_('in) ] Weight Power , Special Basic
(Hz) Noise Input Input Level Imp. (s} Dis | Notes Cost
Ratio Imp. Imp. {ohms) w H 0 sipation | ()
{dB) {ohms) {ohms) (W)

80-8000 46 600 100K 0dBm 600 293/8 121/8 153/8 97 260 B.LM 3950
40-20,000 46 600 100K 0dBm 600 303/8 113/4 16 3/4 120 265 BJKLM 5000
80-10,000 40 20K ™ 0.1V 600 171/4 105/8 17 53 160 MY B850
80-10,000 40 20K M 0.1V 600 17 1/4 105/8 17 63 165 ABXKY 1400
80-10,000 40 20K ™ 0.1v 600 155/8 85/8 153/8 38, 6 AEMY 700

120-10,000 40 1000 v 20K 16 1/2 73/4 133/8 26 75 R 695
120-10,000 40 1000 600 2V 600 195/16 91/2 151/2 48 100 ABLMR 2195
|
75-10,000 40 200 600 +4dBm 600 2% 10 14 47 ZO.C BDEM 1980
75-10.000 40 200 600 +4dBm 600 24 111/2 13172 78 35C BOD.EM 4200
50-10,000 45 200K 600 +4dBm 600 32 18 19 225 75C B.G.KSY 12,000
100-10.000 45 100K 600 10dBm 10K 17172 19 11/2 66 17 ABwW 1095
100-10,000 600 10dBm 100K 103/8 43/8 10 10 14 ARTU 1500
60-10,000 40 10K 10K ~14dBm - 183/8 10 1/4 15 3/4 63 9o AKM 995
60-10,000 40 600 - ~14dBm - 15 3/4 49/10 79/16 15 11 AT U 1395
60-10,000 42 10K 10K —14dBm 16 30 n 17172 75 125 AKM 1295
50-10,000 46 GO0 600 +4dBm 600 22 22 15 132 400 ACKL 5950
100-10,000 3.6K 10K 1 63/16 116/8 18.75 12 AMRTUY 1495
80-10,000 40 600 10K 1.0v 10K 15 3/4 93/16 133/16 61 AMRY 695
80-10,000 40 600 10K 1.0v 10K 16 3/16 83/16 1511/18 42 m ALMY 995
80-10,000 40 600 100K 1.0v 10K 18 1/4 1 15172 55 95 ACKLMY 1250
50-12,000 40 600 10K 4dBm 600 18 13/16 11/8 19 3/16 77 1) B.LMRY 2450
50-12,000 50 600 10K +4d8m 600 18 3/4 10 1/4 191/4 15) B8.G.K,.LM.RY 4900
100-10,000 40 600 50K 0dBm 600 16 3/4 9 15 1/2 36.6 80 AK MY 945
60-10,000 45 250 600 +4dBm 600 25 18 201/2 180 - B.D.K 8000

70-8000 40 - 1.0v 2K 18 3/4 101/4 171/2 59 B.K.L 1200
100-8000 40 - = 1.0v 2K 123/4 5 10 15 ATu 2000
50-10,000 40 10K 10K 0.5v 10K 20 91/2 14 50 14D 1095

J. R.F. output provided for feeding direct to TV receiver; K. Includes editing; L. Includes slow-motion playback; M. Includes stop-motion playback; N. Rezord only; P. Piay onty; |
Q. Price includes receiver/monitor; R. Price includes dne reel of videotape; S. Simultaneous r.f. monitoring while recording; T. Battery powered, price includes charger; U. Price includes
camera, recorder and microphone; V. Buill-in head cleaning system; W. Sterso audio capability also provided; X. New product; data noi ye! available; Y. Audio dubbing
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Details on a revolutionary disc
that may become the video equivalent
of the long-playing hi-fi phonograph record.

Prototype of the video disc player recently demonstrated in U.S. p

INCE the earliest days of television a simple way of re-
cording television programs has been sought. Indeed,
in England as long ago as 1927, that great television pio-
neer, John Logie Baird, successfully produced phonograph-
type recordings of his television signals. In those days, TV
was a 30-line, 30 frames-per-second, non-interlaced system
and he used a 78-r/min disc for recording the picture; a
second disc was used for the accompanying sound.
At that time the video bandwidth was on the order of
10-15 kHz. Present-day television requires u banchvidth of
between 3 and 5 MHz—about three hundred times greater.

PICKUP ON SLIDER

JPULLEYS
STATIONARY VIDEO DISC it ]
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2 SH CABLE PULLEY
Fig. 1. The mechanical assembly of the Teldec player. A
motor drives a common shaft for rotation of the disc and also
for moving the pickup assembly radially across disc surface.

Fig. 2. Stylus tip in contact with the disc surface. The
curved leading edge temporarily deforms the PVC surface.
The pressure relief at the trailing edge of the stylus is
transmitted to the piezoelectric ceramic element above.
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Many factors combine to prevent satisfactory recording of
such high frequencies and wide bandwidths directly onto
regular LP-type discs.

First, the pickup would need a stylus of an impracticable,
miniature size, with a radius smaller than 40 microinches
(001 mm) in order to resolve the small wavelengths corre-
sponding to the high frequencics of the system. Second, the
mass of the stvlus would certainly not be able to trace suc-
cessfully the oscillations of the record grooves at rates of up
to several million times per second.

Some five vears ago a team of inventors, Dr. Gerhard
Dickopp, Fdouard Schuller, [Hans Joachim Klemp, Iorst
Redlich, and Arthur Haddy from AEG-Telefuniken in Ger-
many and Decca in England started work on a phonograph-
tvpe TV disc. Their efforts resulted in a revolutionary de-
velopment, the Teldec (consortium owned by both compa-
nies) disc which seems destined to become the video equiv-
alent of the 33'/s-r/min LP hi-fi record. Demonstrations
were given for the first time in Berlin and London last sum-
mer and just recently in New York. Observers found black-
and-white picture quality to be excellent, although occa-
sionallv there were noise streaks with some of the discs.

When the player is marketed, in about eighteen months’
time, it will probably sell for about $150 as a singles plaver
and about $250 as an auto-changer. The manufacturing cost
of records for one hour’s playing time is estimated at be-
tween two and three dollars; retail prices will depend on
the various markups and on the nature of the program ma-
terial. For playback, the unit is connected by wire to the
antenna terminals of a television receiver and the picture
viewed by tuning to an unused channel.

Although it has been likened to the LP, the Teldec disc is
notable for its many dissimilarities to present-day audio
dises. In the first place, it is very much thinner, being only
one-millimeter thick and is pressed from a sheet of PVC
‘polvvinyl chloride thermoplastic material). In use it re-
volves once for every TV frame (two fields) at 1500 r/min
for 50-11z European television systems and at 1800 r/min
for 60-11z U S. systems. The spacing between adjacent
grooves on the disc is about 280 microinches (.007 mm),
with a density of about 3500 grooves per inch (140 per
mm). The grooves on an LP are some 10 to 14 times wider
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than are the grooves that are employed on the video disc

The pickup is a pressure-sensitive, piezo-ceramic unit in-
stead of a velocity-sensitive cartridge, and it is moved across
the disc surface by a positive mechanical drive as opposed
to the groove guiding the stylus as on conventional records.
The groove modulation is hill-and-dale (up-and-down) in-
stead of lateral (side-to-side). The sound is carried on the
same groove as the picture by pulse position modulation
(PPM), which records the audio signals during the horizon-
tal blanking portion of the video signal.

The video bandwidth is at present 3 M1z (black-and-
white) with a signal-to-noise ratio of 40 dB. It is expected
there will be a color version available within two vears. The
playing time is five minutes for a 9-inch disc and twelve
minutes on a 12-inch disc.

The record discs themselves are produced very simply by
stamping the groove impression on PVC foil in a high-
speed press, using a metal matrix. The matrices are formed
by an electroplating process (similar to that used in inaking
phonograph records) from a master disc made on a master
cutting recorder. The video input to this is from film repro-
duced by a flying-spot scanner.

The Disc Player

There is no actual turntable on the Teldec player; instead
the disc is carried around at 25 or 30 revolutions per second
by a central hub with a drive-pin device. The disc itself
rotates on a cushion of air above a stationary platter. The air
stream is produced in the machine and guided through cav-
ities at the periphery of the hub. (See Iig. 1.) The air cush-
ion produces a stabilizing effect on the disc foil and the
vertical disturbance at the surface of the latter is less than
0.002 in (050 mm).

The drive motor, apart from turning the disc hub, also
drives a traverse cable for moving the pickup assembly
across the dise surface. A simple drum, cable, and pulley
arrangement is used to move the pickup by one groove-
space dimension, 280 microinches (0.007mm) for each rev-
olution of the disc. The groove depth is between 20 and 40
microinches. Stop-motion effects can be produced by dis-
abling the drive to the traverse pickup cable.

The pickup device is really the vital part of the whole
system. The stylus itself is made of diamond or sapphire
material and is rigidly connected to a piczoelectric-ceramic
transducer. The electrical output of the transducer is taken
from electrodes at its side and is on the order of 2 mV.

An illustration of the stylus tip in contuact with the disc
surface is shown in Fig. 2. It will he seen that the tip is
gently curved on its leading edge, so as not to damage the
recorded surface, but it has a sharp, narrow, vertical trail-
ing edge.

The diagram shows the stylus in contact with several
complete cycles of the hill-and-dale recording, and at first
impression it is not at all clear how the groove information
is detected. The important point to remember is that the
pickup is pressure sensitive; the stylus compresses the sev-
eral peaks under its leading edge. The stylus loading is rela-
tively constant with respect to time but has an alternating
component superimposed upon it generated at the “sharp™
edge of the stylus as each of the peuks is relieved of pres-
sure at the trailing edge of the stylus. It is this pressure
change which is conveyed to the piezoelectric-ceramic unit
and is then transformed into an electrical waveform. The
dimensions of the stylus itself are chosen so that no me-
chanical resonances appear within the frequency range of
the unit, which would otherwise restrict its response. The
size of the ceramic transducer is less than .008 in (0.2 min),
and the tracking force of the stylus is ubout 0.02 gram.

The pickup head is attached to a small tube by means of a
flexible connecting layer and the tube is coupled with
damping material to the traverse drive mechanism (I'ig. 3).

In common with other wide-band modulation systems,
February, 1971

Both video and sound signals are in the extremely fine grooves
of the video disc. The thin and flexible PVC foil used appears
flimsy, but is actually quite tough and is said to be able to
withstand 1000 playings without damage. Disc is driven by a
high-speed keyed center spindle; remainder floats on air cushion.

e —_—

Photomicrograph of grooves in standard long-play audio record
(left) compared to much higher density grooves of video disc.
Using vertical (hill-and-dale) recording, the video disc has
between 3300 and 3800 grooves per inch while the conventional
audio record may contain only about 250 to 350 grooves per inch.

Teldece uses I°'M signals for recording. This enables the
band-width of some 16 octaves to be accommodated at an
acceptable signal-to-noise ratio. It also means that all por-
tions of the recorded waveform are limited to the same
amplitude and thus the groove spacing can be held con-
stant with virtually zero clearance between adjacent
groove walls. With lateral-type disc recording there must
be a relatively lurge clearance between adjuacent grooves to
allow large amplitudes to be accommodated or, alternative-
ly, a variable groove-spacing technique adopted to allow
greater spacing during high-amplitude parts of the record-
ing. The constant groove-spacing also allows greater econo-
my ol recording medium usage because of the small “land™
(between-groove) areas.

The Teldec system is only one of several which are now
available, or shortly will be, for playing television record-
ings. Iirst there was the video tape recorder using magnet-
ic tape of which there are now many versions, including
both reel-to-reel and cassette types. The CBS I<lectronic
Video Recorder (KVR) uses an optical film made by elec-
tronic beam recording and reproduced by a flying-spot
scanner. RCA’s SelectaVision uses a holographic plastic film
scanned by a vidicon for playback.

(Continued on page 60)
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International

By RICHARD G. GOULD

formerly Executive Office of the President
Oftice ot Telecommunications Policy*

Telecommunications

Organizations

And How
They Affect You

“Region 2: 470-890 MHz, Broadcasting. Note: In Re-
gion 2 the band 608-614 MHz is reserved exclusively
for the Radio Astronomy sercice until the first Admin-
istrative Radio Conference after I January 1974 which
is compeltent to review this provision, however, this
provision does not apply to Cuba.”

HOSE words constitute a small portion of Section IV of

the “Radio Regulations.” What are the regulations?
Where do they come from? What's an Administrative Con-
ference and why doesn’t Cuba use the same radio astrono-
my band as the other Western llemisphere countries?

Let’s start at the beginning. One of the first—if not the
first—international organization was the International Tel-
egraph Union, founded in 1865 by a group of Luropean
countries. The first American to participate was a repre-
sentative of Western Union who went to a conference in
Berlin in 1885. As the technology changed, the scope and
membership of the organization changed with it. Now
known as the International Telecommunication Union
(ITU), it has some 134 member countries. They range from
Upper Volta with its some 1300 telephones to the United
States with approximately 110 million.

The latest charter of the I'TU is in the International Tele-
communication Convention that was adopted in Montreus,
Switzerland in 1965. The United States signed the Conven-
tion and it was later ratified by the President with the ad-
vice and consent of the Senate. It is an international treaty
to which the United States is bound.

The Convention, among other things, sets up provisions
for Administrative Conferences (that is, conferences of gov-
ernments), a Secretariat for the ITU, the International Fre-
quency Registration Board (IFRB), and two consultative
committees: the CCITT for telephone and telegraph and
the CCIR for radio (Fig. 1).

In recent vears, conferences have been held every seven
or eight years. The last one that dealt with space services
was held in 1963. The next one, the WARC, is scheduled for
1971. The most important function of Administrative Con-

The ITU, IFRB, CCITT,

and CCIR—what do they mean?
And what do they do? Solving
international telecommunications
problems successfully during the
past 100 years has been the
achievement of groups like these.

ferences is to revise the Radio and Telephone Regulations.
These regulations are also treaties to which the U.S. is
bound, following ratification.

Radio and Telephone Regulations

The Regulations contain many things. Iirst, they define
services. Fvery radio station operates in a specific service.
Some of these are the Standard Frequency Service, the
Aeronautical Mobile Service, and so on. llere is the defini-
tion of the Broadcasting Service that was mentioned at the
beginning of the article:

“A radio communication service in which the trans-
missions are intended for direct reception by the gener-
al public. This service may include sound transmis-
sions, television transmissions, or other types of trans-
missions.”

You can see from this definition that a communications
satellite, like Early Bird, carrying television programs from
one country to another where they are later sent to local
broadcasting stations is not operating in the Broadcasting
Service. It may not use frequencies intended for that serv-
ice. It must use those allocated to the Communications-Sat-
ellite Service.

The most favorable allocations a service can obtain are
exclusive and “Primary” or “Permitted.” Stations in such
services have essentially equal rights in a band. Next is
“Secondary” service, stations in which may not cause harm-
ful interference to stations in a Primary or Permitted serv-
ice already operating in the band—or which may operate
there later. Also, they may not claim protection from inter-
ference caused by stations in the Primary or Permitted
services—either now or in the future. They may only claim
protection against interference caused by other Secondary
users.

Allocations can be either world-wide or by regions (Fig.
2). Region | includes Europe and Africa, Region 2 is the
Western Hemisphere, and Region 3 is essentially Asia and
Australasia

Fig. 1. Organization chart showing study groups that make up the Consultative Committee for International Radio.
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Going back to the band mentioned e A P

80" &0 20°

at the beginning (470-890 MI1z), only a
12-MHz portion of it is exclusively for
broadcasting throughout the world.
Other portions are shared with Radio-
navigation and Fixed Services in Re-
gion 1, while still other portions are
used for Radionavigation and shared
with Fixed and Mobile Services in Re-
gion 3.

Satellite Broadcasting

There is even one service that has
been defined, but which has no fre-
quencies allocated to it. That is the
Broadcasting-Satellite Service. This
question will come up at the 1971
WARC but it is going to be difficult to
shoehorn this new service into the . e

------ L Y

.__BI

structure of current allocations. Tech-
nically, the best solution would be to
give it an exclusive allocation, so the
high power of these satellites would
not cause interference to other serv-
ices. However, there are no unallocated bands left below 40
Gllz. An exclusive allocation would mean taking frequen-
cies away from some other service. Alternatively, this serv-
ice could share a band with another service. But which
one? If it is shared with v.h.f. or u.h.f. TV stations in the
Broadcasting Service (Fig. 3), the satellite couldn’t be re-
ceived in areas where there are nearby broadcasting sta-
tions on the same frequency. Moreover, it would knock out
TV reception in the fringe areas of existing TV stations.

One possibility might be to clear a few channels in the
u.h.f.-TV broadcast band exclusively for Satellite Broadcast-
ing. Between channels 63 and 83 there is only one station
operating in the U.S. However, Construction Perits have
been issued for stations on seven of those channels, one has
an application pending, but 12 others are completely free.
That might work in the U.S., but not necessarily in other
parts of the world where these frequencies are allocated to
other services.

Another possibility would be to share frequencies with
radio-relay systems, the way communi-
cations satellites now share those same
frequencies. However, the higher pow-
er of broadcasting satellites would
probably cause interference. Another
possibility would be to set aside an ex-
clusive portion of one of the bands
around 11 GlIz for space broadcasting.
That would mean changing frequen-
cies of the FFixed and Mobile Services
now using those bands because they
couldn’t tolerate the higher power
from the satellite either. The biggest
drawback of that band, as far as broad-
casting is concerned, is there are no TV
sets that can receive those frequencies.
Anybody who wanted to receive the
satellite would have to use a new an-
tenna and a converter to feed into a
v.h.f. or uh.f. channel on his set. If the
satellite used wide-deviation M to
save transmitter power, the converter
would have to change the modulation
to VSB-AM, the modulation for which
conventional receivers are designed.

The Radio Regulations also prescribe
rules for particular services. IFor exam-
ple, one rule for the Commumications-
Satellite Service says that, in the bands
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Fig. 2. Chart of regions as defined in table of frequency allocations. Region 1 (B-B)
includes Europe and Africa: Region 2 (C-C) Western Hemisphere; and Region 3
(A-A) essentially Asia and Australasia. The shaded part represents the tropical zone.

shared with fixed or mobile services, an cmission from a
satellite shall not exceed —130 dB above one watt per
square meter (dBW/imn? and that the power in any 4-kllz
band may not exceed -152 dBW/m2 Where do these Ad-
ministrative Conferences get their technical inputs to es-
tablish rules like that?

Technical Inputs

The largest single source is the Recommendations of the
CCIR and the CCITT. The CCIR meets in Plenary (full)
assembly every three years. Interim meetings are held al-
most every year. The CCIR is at the present tilme composed
of some 13 study groups. Study Group 4, for example, is
concerned with space systems; Study Group 11 with televi-
sion broadcasting; and Study Group 9 is concerned with
radio-relay systems.

The CCITT has 16 study groups, several special groups,
eight joint working parties, and two joint groups with the
CCIR for TV and sound signals. In addition to being inter-

Fig. 3. Diagram and graph depicting interference patterns exper-
ienced between TV broadcasting satellites and local TV stations.
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URING the 1920's, phyvsicists discovered that electrons
have wave characteristics similar to those of ordinary
light. Furthermore, they found that high-energy clectrons
have wavelengths at least a hundred times shorter than visi-
ble light. Since the magnilving power of a microscope is
inversely proportional to the wavelength of the illuminat-
ing medium, physicists and engineers quickly caught onto
the idea of building microscopes that would use an electron
beam, rather than light, as the source of illumination. Such
microscopes, theyv reasoned, would have magnilying pow-
ers fur bevond those of any optical microscopes. The first
workable electron microscopes were tested in 1932 and
RCA marketed the first commercial versions in 1940.

The first electron microscopes were of the transmission
type. The electron beam had to pass completely through
the specimen before an enlarged image could be focused
onto a small viewing screen or photographic plate below. In
1938. several groups of scientists and engineers attempted
to construct a scanning electron microscope—one that
scanned the specimen with the electron beam and detect-
ed reflected electrons rather than transmitted ones. The
main reasons for this new approach were to do away with
the need for using very thin specimens and to eliminate
many time-consuming operations involved in preparing the
specitnen.

Electronics in the late 1930°s, however, was not ready for

SEM photomicrographs of ragweed pollen at 1000X (left) and 5000X (right). Oper-
ator can zoom in on a specimen without having to refocus the electron beam. All
photomicrographs were made for us by Battelle Memorial Institute, Columbus, O.

E r

Scamn

Using an SEM manufactured by
Cambridge Scientific Instruments.

scanning electron microscopes (SEM's). Photomultiplier de-
tectors were inefticient, amplifiers were too unstable and
noisy, and cathode-rav tubes had to wait for later refine-
ments which ciame as a result of World War 11 research.

By the time it was possible to build an effective scanning
electron microscope, the transmission types were firmly es-
tablished both in the marketplace and in the minds of sci
entists. Most scientists thought the scanning electron micro-
scope might one day become a useful secondary tool, but
thev believed nothing could ever replace transmission elec-
tron microscopes (TEM’s). Because of this attitude, there
weren't many customers when Westinghouse tried to mar-
ket the first commercial scanning electron microscopes in
the early 1960's.

Since 1964, though, the developments and applications of
scanning electron microscopes have been growing every
vear. Scientists who have scanning electron microscopes in
their labs now seein to think the SEM is the closest thing to
an ultimate microscope vet invented, and a good many sci-
entists who don’t have one wish they did. With this change
of attitude, it is ¢uite possible that the scanning electron
microscope will make conventional transmission electron
microscopes a secondary lab tool by the end of the 1970’s.

Some Unique Applications

An elaborate arrangement of finely calibrated position-
ing knobs makes it possible to move
the specimen around while observing
the SEM display. Thus, it is possible to
photograph the image in one position,

" tilt the specimen lo one side a bit, and

"~ photograph the image again. The re-

sull is a stereoscopic pair of photos that

add the valuable dimension of depth to

SIEM investigations.

Aside from the usual functions of a
microscope—making enlarged images
of tiny objects—the SEM has some oth-
er unique potential applications. For
example, the electron heam used can
interact with charge carriers in semi-
conductor materials. So, if the speci
men happens to be a transistor or a mi-
crocircuit, it is possible to see charged
or current-carrving segments of the
chip sharply contrasted against the
neutral portions. This feature makes
the SEM a popular new tool for use

ELECTRONICS WORLD



- Electron Microscopes

By DAVID L. HEISERMAN

Doing away with the need for very thin specimens

and eliminating time-consuming preparations,

these microscopes provide extremely high magnification.

in semiconductor rescarch and developiment laboratories.

Rescarchers using TEM's have to take elaborate steps to
prepare a specimen for viewing and, sometimes, they even
have to make replicas of the microscopic objects they wunt
to observe. Such preparations make it impossible to view
living biological tissues. With an SEEM, such drastic steps
aren’t usually necessary. This SEM feature, combined with
their lower beam currents, makes it possible to observe liv-
ing biological tissues for a short period of time. In the near
future scientists hope to use the SEM to directly observe
the electrical activity of living nerve cells.

The SEM can also be operated backward to reduce in-
ages. Connecting a photocell and amplifier unit to the SEM
blanking coil makes it possible to modulate the electron
beam on the specimen stage with light from an external
source. By placing a black-and-white transpurency between
the photocell and the display CRT, for instance, the opera-
tor can make 20,000:1 reductions of the transparency on
the specimen stage. One SEM technologist cliims he can
place a small picce of soft metal onto the specimen stage
and electron-cteh every page of a book onto it. Perhaps he
could fit the contents of the Library of Congress into a con-
ventional file cabinet with this technique. Of course he
would have to use the SEM us a magnifier whenever he
wanted to read or copy any of the pages at a later time.

How it Works

The only resemiblance between a scanning clectron mi-
croscope and an ordinary optical microscope is a functional
one—they both make large images of tiny objects. Unlike
optical microscopes, SEN's illuminate the specimen with
an electron beam, Unlike transmission electron micro-
scopes, the electron beam in an SKEM scans across the speci-
men producing a television-like raster.

TEM's can display real-time images only on a tiny fluores-
cent screen. This image is generally useful only for lining
up the specimen and adjusting the microscope electronics.
So, most investigations with a TEM have to be carried out
by means of eclectron-exposed photographs. SEM’s, on the
other hand, use a sweep generator to scan the specimen
with the electron beam and, at the same time, build up a
raster on a conventional CRT display. As the electron beam
in the SEM strikes dense portions of the specimen, second-
ary and backscattered electrons bounce away to an electron
detector. This video output from the SEM electron detec-
tor intensity-modulates a CRT, creating a real-time, TV-like
image of the specimen.

The magnifying power of an SEM is the ratio of the
February, 1971

length of one CRT display scan to the length of one micro-
scope beam scan. i the CRT display scan is four inches
long, for example, and the electron beam in the microscope
scans across a .0004-inch segment of the specimen, the
effective magnifying power of the system is 10,000X. By
reducing the microscope beam scan to 0.0002 inch and
keeping the CRT scan the same, the effective magnifying
power becomes 20,000X.

A scanning clectron microscope has four basic sections
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Fig. 1. Block diagram of a typical scanning electron microscope.

Table 1. Some typical scanning electronic microscope specs.

Resolution 200 angstroms
Magnification X10 to X50,000
Electron-gun voltage 1 kV 1o 30 kW
Scintillator voltage 12 kV

240 V single-phasa,
S0/60 Hz. 5 kVa

Electrical service
requiraments




SEM photomicrograph showing stress corrosion fracture in titanium alloy
wire {left). Magnification is only 100X: however, photos of opaque objects
are not possible with conventional electron microscope. A 2000X enlarged
photomicrograph (right) shows the metallurgical structure of end of wire.

that blend state-of-the-art techniques from both mechani
cal and electronic engineering.

1. An electron-optical column that shapes the bean and
sweeps it across the specimen.

2. A vacuum system that pulls the munber of air mole-
cules in the electron-optical column down to a minimum.

3. A detector svstem capable of picking up several differ-
ent kinds of radiation from the specimen.

4. A display system that presents different kinds of infor-
mation for direct viewing or recording on film or magnetic
tape.

The electron gun in an SEM is much like the gun in a
conventional CRT (Fig. 1). The directly heated tungsten
cathode is connected to the negative terminal of an adjusta-
ble, highly regulated, high-voltage d.c. power supply. This
power supply drives the cathode to between I kV and 50
kV negative with respect to the grounded specimen stage
The SEM operator can adjust the high-voltage supply to
obtain the desired electron beam energy level.

The condenser lens does just what its name implies—it
condenses the relatively thick stream of electrons from the
electron gun into a fine, dense beam. The objective lens
further condenses or “"demagnifies” the beam. Although
the term “‘focus” might seem appropriate here, an SEM
does not focus the electron beam to a fine point as a glass
lens focuses light. The superior depth of field that charac-
terizes an SIEM, in fact, is due to electrons traveling in near-

ly parallel paths instead of converging
paths that meet at one tiny, two-di-
mensional point. Because of the elec-
tromagnetic lenses in the SEM, the
electron beam has a diameter of only
about 20 microns (millionths of a me-
ter, win) when it leaves the gun, and a
diameter of only about 0.01 micron
when it reaches the specimen stage.

Adjustable constant-current power
supplies deliver highly regulated cur-
rents—usually in the neighborhood of
100 to 7000 milliamperes—to the lens
coils. The operator can adjust the cur-
rent to each coil independently to op-
timize the demagnification and
amount of bend in the beam.

A set of scanning coils, much like
those in the yoke of a television receiv-
er, sweep the electron beam across the
specimen. Unlike a TV receiver, how-
ever, the SEM operator has complete
control over the scan rate and the
number of lines in a display frame.

Most SEM's also contain a set of astigmatisi and blanking
coils. The astigmatism coil insures that the electron beuam
maintains a uniform diameter at all points on the speciinen
stage. The blanking coil, generally used only for special
SEM applications, can turn off the electron beam upon
commands [rom either the operator or an electronic timing
circuit.

Electron Detectors & Displays

The SEM operator often has a choice of detecting several
different kinds of energy emitted from the bombarded
specimen. lie can detect weak x-rays or cathodelumines-
cence with the appropriiate detectors. e can also use other
detectors to sense absorbed or transmitted electrons.

By far the most common kind of SEM detector, however,
is one that detects both secondary and backscattered elec-
trons {rom the specimen. This kind of electron detector is
made up of a Faraday cup, a semiconductor scintillation
element, and a length of flexible light pipe (kig. 2).

The Faraday cup is an aluminized cup a bit over an inch
in diameter. A metal screen or grid covers the open end of
the cup and the entire assembly is usually charged with a
+200-volt accelerating potential.

The scintillator element is attached to the bottom of the
Faraday cup, but electrically insulated from it. The positive
section of the SEM high-voltage supply feeds about +10 kV

to the scintillator.

These two 200X SEM photomicrographs. taken at Battelle Memorial In-
stitute, show a JK flip-flop IC in action. One photo shows the circuit
in one state and the other shows the circuit in the opposite state. The
current-carrying conductors in IC actually interact with the electron
beam of the microscope; conductors with the higher potentials show
up in lighter shades of gray. Note voltage gradients along some paths.

The scintillator element is made up
of a light-emitting semiconductor ma-
terial. Whenever electrons reflected
from the specimen strike the scintilla-
tor with sufficient energy, they create
an unstable electron-hole pairin the
semiconductor material. When these
unstable charges recombine, they dissi-
pate their excess energy in the form of
light.

The light pipe, connected to th
back of the scintillator elemment, carnies
the weak light energy away from the
Faraday cup to a photomultiplier. The
photornultiplier changes this light en-
ergy into electrical signals for use by
the display devices.

The basic SEM package generally in-
cludes three CRT's. One displays the
video signal from the multiplier and is

(Continued on page 52)
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ARNEY was sitting on the service bench reading a
newspaper when Mac, his employer, came through the
swinging door from the front office.

*Good morning,” he said, tossing the paper over to Mac.
1 see burglars hit three more houses last night. They
cleaned out two homes whose owners were on vacation in
Florida. At the third house the folks were home; and when
the elderly owner went downstairs to investigate, the bur-
glars struck him over the head. He’s in critical condition in
the hospital with a brain concussion. Do | imagine it, or is
crime getting worse?”™

“You don't imagine it,” Mac answered. “According to a
Uniform Crime Report prepared by the FBI and released
in August, 1970, total crimes per 100,000 population in this
country rose 120% from 1960 to 1969. In the same period
the violent crime rate shot up 104%. That includes murder,
forcible rape, robbery, and aggravated assault. Auto theft
rate went up 138%. Note these figures take into account
the 13% increase in population during this nine-year span;
so those head-in-the-sand optimists who say crime is simply
keeping pace with increasing population are indulging in
wishful thinking.”

“*Qur police departments aren’t geared to a crime in-
crease of that size.”

“No, and they need help. I hasten to say I'm not talking
about vigilante organizations that have a way of starting out
being protective and end up being punitive. I mean we
ordinary citizens should do all in our power to make crime
difficult and unrewarding.™

*Are you talking about burglar alarms?”

“That’s too restrictive and narrow a term. I'm talking
about all sorts of crime-deterrent devices, from locks on the
doors—which Norman Eisenstat of Defensive Instruments
says constitutes the sole security device in more than 99%
of the homes in this country—to the most sophisticated
combination of perimeter and space-age electronics securi-
ty systems.”

“Sounds like we've been making it too easy for the crimi-
nals. What's being done to change all that?™

“Business especially is declaring all-out war on shoplifters
and burglars. Saul Astor, president of Management Safe-
guards, prophesies the tide of crime in American business
will begin to turn in 1971. In 1967 $200 million were spent
on security protection. This was up to $500 million last
vear. At least a billion dollars annually is expected to be
spent by 1975. Interesting to us is the fact that a Motorola
consultant estimates 80% of 1970’s security expenditure
went for electronic equipment and 90% of that billion-dol-
lar figure will go into our field.”

“Where is most of this stuff used?”

“The military has been a major customer, but that mar-
ket is falling off, Offices, schools, banks, department stores,
factories and big industrial complexes buy most of the rest
of it. In fact, insurance regulations make such equipment
mandatory in many of these places. But the industrial pur-
chases cannot begin to take up the slack of the market be-
ing lost as military purchasing is cut back. Security equip-
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Electronic
Security Systems

Police cannot combat rising crime rates unaided. People
must use electronic devices to protect lives and property.

s John Frye

ment manufacturers are casting about—some rather des-
perately—in search of new markets.”

“And the American home looks like a good prospect, 1
suppose.”

“You suppose right. C. S. Moorefield, president of MRL,
Inc. Falls Church, Virginia, thinks the recent Court of Ap-
peals decision holding landlords responsible for the physical
security of tenants is bound to have a profound effect on
the industry. The bizarre multiple murders out in Califor-
nia last year made many people fear for their safety in their
homes. Robert Williams, vice president of Acron Corp.,
thinks senior citizens should not be neglected in the flour-
ishing security market simply because many are of modest
means. He points out that these people are more vulnera-
ble and consequently far more apprehensive about sudden
illness, encounter, and confrontation, as well as the poten-
tial hazards of fire, than are the young and able-bodied.”

“Some homes already have security protection,” Barney
pointed out.

“That’s right. But most of them are of the more expen-
sive type. Westinghouse is moving into the non-military se-
curity market, and William Casey, president of the consum-
er-oriented Westinghouse Security Systems, Inc., admits
that right now they are concentrating on the top 5% of the
residential market—homes costing over $50,000. But he ad-
mits this is a limited market because the average system
costs $1600 plus a $10 to $15 a month service contract. In 3
months though they intend to introduce a system that costs
$900 and in a little over a year will come out with one that
virtually any homeowner can afford. He thinks within ten
years one home in four costing $40,000 will contain built-in
protection devices.

“Pierre LaBarge, Jr., chairman of LaBarge Electronics,
which has been producing equipment for the military in
Viet Nam, says, ‘We hope to gravitate into the home mar-
ket, also into personal defense.” John Thomas, vice presi-
dent of Robotguard, Inc., feels the big market will be in
small business and residential homes. Mr. Eisenstat, whom |
mentioned before, thinks that within three years low-cost
security systems will be sold in mass merchandising outlets,
with department stores having security boutiques.”

“What forms do these systems take?”

“The perimeter type is the familiar electro-mechanical
one that surrounds the house with security by having some
form of switch on every window and door. Opening any
window or door changes the switch and sounds an alarm
which alerts the homeowner, the neighbors, and possibly
the police department. Best of all, it frightens off the bur-
glar. Such a system consists of: (1) a central control box con-
taining a key switch to turn the system on and off, batteries,
and an alarm bell, horn, or siren; (2) another alarm that can
be heard outside the house; and (3) some form of mechani-
cally operated, magnetic reed, vibration, or pressure switch
on every window or door of the house. If a.c. power to the
house is cut off, the system automatically switches over to
batteries. A delay on the key-switch controlling the perime-
ter system permits the householder to activate it and leave
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or enter and deactivate it without trip-
ping the alarm—providing both are
done with reasonable alacrity.

“Perimeter systemn components are
not costly, but the systemn is expensive
to install because practically every
room in the house must be wired. The
fact that the entire house is wired, on
the other hand, permits the easy addi-
tion of fire-sensors and panic buttons.”

“Hold it!,”” Barney interrupted. “'I
savvy fire-sensors. They are simply
heat-sensitive switches that are thrown
when ambient temperature rises above
135° F (or above 190° F for special in-
stallations near the furnace, etc.) but
are vou joking about "panic buttons™”

“Not at all. These are simply push-
button switches located in strategic lo-
cations around the house that sound
the alarms, both internal and external,
when pushed, even though the perim-
eter alarm system has been deactivat-
ed. This permits the householder to
summon help when confronted by an
intruder, or when becoming ill.”

“I know about photoelectric sys-
tems,” Barney offered. “They all oper-
ate on the same principle: a bean of
light shines on a photocell. Interrupt-
ing the beam of light sounds an alarm.
With the old incandescent beam of
light, the burglar could actually see the
beam and ‘fool’ the system by simply
holding the ray from his flashlight on
the photocell as he passed through the
alarm beam. He can’t do this with
modern light sources that include in-
frared, ultraviolet, modulated light,
and even laser beams. A few systems
are using the IR light-emitting diodes
for low-current light sources. A photo-
electric system works well for protect-
ing a single, small area or a single en-
trance, but it is not too practical for
protecting an entire house with many
windows and doors.”

“Right you are!,” Mac agreed, "“and
the same thing is true to a certain ex-
tent with space-age systems using ra-
dar, ultrasonics, or microwaves. All
these operate on the Doppler effect.
The ultrasonic system is typical of the
others. A piezoelectric transducer
floods an area with ultrasonic waves
that are reflected from stationary ob-
jects into a piezoelectric receiver. Any
moving object in the covered area
causes changes in frequency, ampli-
tude, and phase of the received signal,
and a detector/reference circuit de-
tects this difference and triggers an
alarm. Manufacturers of microwave
and ultrasonic alarms include Delta
Products, Euphonics, Mallory, and Ra-
dar Devices.

“This is the easiest system of all to
install because all you do is unpack the
combination transmitter/receiver and
plug it in. Low-powered units will cov-
er a 15' by 15' area while higher-pow-
ered units will double the covered di-

ameter. Often a corridor as long as a
hundred feet or better can be covered
by a single unit. Unfortunately all three
types have to be guarded against false
alarms. Radar and microwave types
penetrate walls and can be tripped by
moving objects outside the house. Air
turbulence caused by a furnace or air
conditioning can trip Doppler-princi-
ple systems if filters are not built into
them to take care of this hypersensitiv-
ity. In general, electronic systeims are
more subject to the weakness of Ae-
sop’s original alarm system: the shep-
herd boy who was supposed to keep
the wolves from the sheep. They tend
to cry ‘wolfl” when no wolf is present.”

“You can’t connect heat-sensors and
panic buttons to photoelectric or ultra-
sonic systems, either,” Barney pointed
out. “It seems to me the best system
would be one using a perimeter system
backed up by photoelectic and/or
space-age systems. Are there any other
systems?”’

“There’s closed-circuit TV,” Mac
pointed out. ““This is used chiefly in
stores and other business places at
present. Coupled with a VTR unit, it
can provide the store manager with a
photographic record of a shoplifter in
action—evidence hard to refute. I'm
sure CCTV is going to move into the
home quite rapidly as the cost of solid-
state cameras comes down.

“Aerogjet Delft Corp. manufactures a
night-vision security device and fore-
casts a mushrooming market for light-
intensification products. They say only
a small percentage of our 40,000 police
departments have such devices now
but they expect every one of these de-
partments to have some sort of such
device within two years.

“Both James Electronics and GC Au-
diotex manufacture auto alarm systems
whose alarms are triggered by any sud-
den drop in battery voltage such as
that caused by turning on the ignition,
or opening the hood, doors, or trunk;
yet the alarms are not triggered by the
winding of the electric clock.

“Entron, Inc. is out with a system
called Intrudalarm designed to be used
with a CATV system affording two-way
communications transmission—some-
thing still to come but almost certainly
on the way.

“If we are going to have to go back
to living in our castles surrounded by
an electronic moat, we can,” Mac con-
cluded; “and as electronics technicians
it is rather comforting to be reminded
by Walter Strobl, vice president of
Guardsmark, Inc. that ‘protection serv-
ices will have to provide better-trained
and more technically proficient per-
sonnel to complement these electronic
aids and to act decisively in the event
of alarm activation malfunction or fail-
ure.” We can be paid well for making
crime pay poorly for the criminals.” A
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You build your own digital computer step-by-step,
CifCUit-by-CifCUit. You really get involved as you learn com-
puter organization, operation and programming with this remarkable
new training aid. It performs the same functions as bigger commer-
cial computers—and it’s yours to keep and use.

What better way to learn all about computers than to ac-
tually build and use one? That's exactly what you do in NRI's
new Complete Computer Electronics home training program.

What you see illustrated may very well be the most unique
educational aid ever developed for home training. This is not
simply a “logic trainer.” It is literally a complete, general
purpose, programmable digital computer that contains a
memory and is fully automatic. It’s a small-scale model of
larger, expensive commercial computers. Once you build it
and it is operational, you can define and flow-chart a problem,
code your program, store your program and data in the mem-
ory bank. Press the “‘start” button and, before you can remove
your finger, the computer solves your problem and displays
the results.

NRI is offering this new course hecause this is only the be-
ginning of the “Computer Age.” The computer industry con-
tinues to leap ahead. Qualified men are urgently needed, not
only as digital technicians and field service representatives,
but also to work on data acquisition systems in such fascinat-
ing fields as telemetry, meteorology and pollution control.
Office equipment and test instruments also demand the skills
of the digital technician. This exciting NRI program can give
you the priceless confidence you seek to walk into a techni-
cian’s job and know just what to do and how to do it.

You learn with your hands as
We” as yOUI’ headPlanned from the beginning to

include training equipment in the pioneering NRI tradition,
this exceptional new course combines kits with educator-ac-
claimed NRI “bite-size” texts in an easy-to-understand pack-
age. But, unlike other home training, this is not a general
electronics course. Lessons have been specifically written to
stress computer repair. You perform a hundred experiments,
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NRI program includes a
complete, operating computer,
with memory, to make you
thoroughly familiar with
computer organization,
design, operation, construction,
programming, trouble shooting
and maintenance.

build hundreds of circuits, use professional test equipment.
You build and use your own solid-state, transistorized volt-

ohmmeter and your own oscilloscope in addition to your digi-
tal computer. Because you work with your hands as well as

your head, your training is as much fun as it is education.

Train at home with the leader

There is so much to tell you about this latest NRI “first” in
home training, you must fill out and mail the coupon today.
Get the full story of Complete Computer Electronics and the
amazing digital computer you build and use as you learn. The
free NRI Catalog you receive also tells you about other NRI
training plans in Color TV Servicing, Communications, Elec-
tronics Technology. There is no obligation. No salesman will
call on you. NATIONAL RADIO INSTITUTE, Washington,
D.C. 20016.
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“INTRODUCTION TO ELECTRIC CIRCUITS"” by H. Alex Ro-
manowitz. Published by John Wiley & Sons, Inc., New
York. 615 pages. Price $11.95.

This volume is designed as a classroom text for technical
schools or freshman engineering courses. A working knowl-
edge of simple algebra is prerequisite and an understand-
ing of trigonometry is useful.

The text material is divided into 25 chapters covering
electrical basics, direct-current meters and instruments, in-
ductance, capacitance, alternating current and voltage,
phasors, parallel and series-parallel a.c. circuits, power and
energy in a.c. circuits, a.c. current meters and measure-
ments, the network theorem, resonance, coupled circuits,
power transformers, polyphase systems, nonsinusoidal
waves, and motors and generators.

Each of the well-illustrated chapters is followed by re-
view questions and problems to be solved. Answers to ap-
proximately half of the questions are given in the back of
the book. An instructor’s manual to be used with this text is
also available.

% £ *
“SEMICONDUCTOR PULSE CIRCUITS” by Brinton B.
Mitchell. Published by Holt, Rinehart and Winston, Inc.,
New York, N.Y. 374 pages. Price $10.30.

This is a handbook for technicians with emphasis on the
acquisition of technical proficiency in the repair, modifica-
tion, testing, and building of semiconductor pulse circuits.
With this goal in mind, the author has included experi-
ments involving a design circuit problem or an analysis cir-
cuit problemn. The twenty chapters each offer a typical ba-
sic circuit and is followed by prerequisite theory, a design
example, a circuit analysis example, the experiment, and
then questions covering the material.

Almost all of the laboratory equipment required to per-
form the experiments is to be found in a typical service
shop so there is no reason why this volume couldn’t be used
by a practicing technician to upgrade his skills. The only
prerequisites are a firin grasp of d.c. and a.c. circuit theory,
basic circuit theorems and associated mathematics, and
semiconductor theory. Typical semiconductor spec sheets
are included, making this volume complete in itself.

* # *

“LABORATORY MANUAL" sponsored by Wentworth Insti-
tute of Boston under a grant from National Science Foun-
dation. Published by Prentice-Hall, Inc., Englewood Cliffs,
N.J. Four volumes. Price $7.95 each. Soft cover.

These volumes are part of a new series of laboratory man-
uals designed for the training and upgrading of electronics
technicians.

Included in this series are manuals for electronic shop
practices, electronic instrumentation, transistor and semi-
conductor devices, and electric circuits. Heavy emphasis is
placed on the taking of data, the organization and correla-
tion of the data so that conclusions can be reached, the
display of data on graphs, and the presentation of a report.
This is in line with industrial methods and prepares the
student for immediate absorption into actual job situations.

It goes without saying that empbhasis throughout this se-
ries is on practicality and the no-nonsense approach per-
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mits the student to work at his own pace and develop the
self-discipline needed on a job.

“SECURITY ELECTRONICS"” by John E. Cunningham. Pub-
lished by Howard W. Sams & Co., Inc., Indianapolis, Ind.
154 pages. Price $4.50. Soft cover.

This volume is designed to assist prospective users pick a
system that best meets their security requirements and aid
electronics technicians who install it.

Various types of intrusion alarms and intrusion-detection
systems are described along with details on basic operating
principles, installation hints, and schematics. Photographs
of commerecial units representing the various types are also
included, but, unfortunately, the author has not provided a
directory of manufacturers to whom the reader could apply
for additional details.

The text is divided into 13 chapters and an appendix cov-
ering integrated-circuit applications in the security field.
The material is presented in clear, concise, easy-to-read
form and should be helpful to those in security electronics.

- * *

“DIRECT TRANSISTOR SUBSTITUTION HANDBOOK" by
H.A. Middleton. Published by Hayden Book Company, Inc.,
New York. 224 pages. Price $2.95. Soft cover.

Technicians confronted by a piece of transistorized
equipment, a bad transistor, and no direct replacement
handy, will find this handbook useful. It lists substitutes for
nearly 12,000 transistors—providing 130,000 alternatives,
graded on the basis of “best” substitute, “next best,” and
“good.” These substitutes have been computer-selected on
the basis of major electrical and physical properties. Con-
servative tolerances were placed on the transistor charac-
teristics used for comparison. A section on base codes and a
chart of lead arrangements are also included to permit
checking on direct interchangeability.

This handy manual is small enough to be slipped into a
technician’s caddy to accompany him on service calls.

* * *

“SHORT-WAVE LISTENER’S GUIDE” by H. Charles Wood-
ruff and “NORTH AMERICAN RADIO-TV STATION GUIDE"
by Vane A. Jones. Published by Howard W. Sams & Co,
Inc., Indianapolis, Ind. 104 pages & 157 pages, respectively.
Price $2.95 each. Soft cover.

Here are up-to-date editions of two popular “guides” for
SWL’s and radio and TV fans. The short-wave guide pro-
vides a selected listing of the more dependable internation-
al short-wave stations that beam their programs to the U.S.
The material is presented in four forms: by country and
location within the country; by frequency; by times of
broadcast; and clandestine stations in communist-con-
trolled countries. A station log is also provided.

The station guide lists TV, AM, and FM stations by loca-
tion, channel and/or frequency, and by call letters. In addi-
tion to stations in the U.S,, the guide lists those in Canada,
Cuba, Mexico, and the West Indies.

“TRANSISTOR SPECIFICATIONS MANUAL" compiled and
published by Howard W. Sams & Co., Inc., Indianapolis,
Ind. 192 pages. Price $4.50. Spiral-bound soft cover.

This is the fourth printing of this handy, up-to-the-minute
guide to the electrical and physical specifications on over
10,000 transistor types.

Included in the manual are polarity, maximum applied
voltages, power dissipation, collector current, operating
frequency, collector cut-off current, and d.c. current gain
for each bipolar transistor while design frequency, power
output, power gain, and collector efficiency are listed for
r.f. power transistors.

All EIA-registered TO outlines are shown and for non-
standard cases, a dimensional drawing is provided in a sepa-
rate section. Where known, obsolete transistors are noted
and the last known manufacturer listed. A

ELECTRONICS WORLD



Video Tape Recorder
(Continued from page 35)

will make VTR’s to this standard. Alist-
ing of presently available EIA], Tvpe 1

standard recorders is given in Table
3. Ampex’s Instavision video-tape re-
corder/player (see Table 1), which was
introduced to the press late last vear
(see “‘Recent Developments in Elec-
tronics,”” December, 1970 issue), will
not be available until mid-1971. It is in-
teresting to note that of the sixteen
brand names that are listed in Table |

there are only three non-Japanese
manufacturers: Ampex, Philips, and
International Video Corp. (IVC ma-
chines are also sold by RCA, GPL, and
Bell & Howell).

Interchangeability

In many cases, tapes made on one
brandname VTR are interchangeable
with (or reproducible on) a recorder
with a different brand name; this is be-
cause one manufacturer’s recorders
are often sold under many names. It is
helpful to know which recorders are
made to common standards in order to
facilitate tape interchange between us-
ers. Table 4 indicates VTR's which pro-
duce interchangeable tapes. A

Table 4. Tapes made on a recorder in any one
of the groups listed will reproduce satisfact.
orily on any other recorder in the same group.

A Ye-inch tape:

Apeco VT-101
Shibaden SV-700U

Bell & Howell 2910

7.5 inches per second

Bell & Howell 2966
Shibaden SV-707

Shibaden SV-800U {Photo C)

B. Ye-inch tape: 9.45 inches per second
Craig 6401 Craig 6402

Diamond DP-1 Diamond PVS-1
Victor KV-810 Victor PKV-830

C. Yeinch tape: 12 inches per second
Concord VTR-400 Concord VTR-720
Panasonic 8100 Panasonic 8100 AD

D. 1-inch tape:  6.91 inches per second
V€600 1vC-800

1VC-900 {Phota D) GPL VR-400
RCA-600 RCA-800

RCA-900 Bell & Howell 2000

E. 1-inch tape: 7.5 inches per second
Craig 6403 Diamond DP-2
Diamond DP-3 Victor KV-600

F. 1-inch tape:  9.60 inches per second
Ampex 4500 Ampex 5200

Ampex 5800 Ampex 7900

G. 1-inch tape:  8.57 inches per second
Concord 2300 Panasonic NV504

If you can't come to the worlds
newest, largest and most exciting
electronics department store,
well mail the store to you!

last as |
Teplace "FR“ESE{O Set—or we

[ Exclusiver

Big Choice of Audip Items...
Factory-Direct Savings!

Allied TD-1099. 3-Head St
prece head makes t3
grain case. $179.95
Realistic STA-120 Wide

L band AM -
Stereo Receiver. 140 watts, Witha:ase. $'26F9E.35FM

ereo Tape Deck. One-
pe threading a snap. Walnut.

1971 Allied Radio Shack Catalog

Thousands of electronic values!

RADID SHALK

Allied Radic and Radio Shack have joined Mail Coupon To Address Below. .. or bring to
forces to form the largest electronics dis- Allied Radio Shack store for new 1971 catalog!
tributing company in the world! This new
460-page catalog offers you famous-name
brands, exclusive new products you'll find |
nowhere else and prices that only our
combined buying power makes possible! | name

r—ALLIEO RADIO SHACK, 100 N. Western Avenue 605
Chicageo, lllinois 60680

Yes! | want your big new 1971 catalog. | enclose $! for
maillng and handling (refundable with my first purchase of
$1 or more).

First Middte Last

World's Largest! Over 800 stores in 48 : ABRES

states. See your phone book.

Street or Route and Bex No

cITY STATE 2rJO00O0OO
I I enclose [Jcheck [Jmoney order [Jcash
-

—— — — —— ——— ——— — . e

,
l
!
I

|
|
|
|
J

FOREDOM MINIATURE POWER TOOLS

for the Professional Technician

Drill, grind, debur, polish, sand, cut,
drive screws and nuts. No other tools
can perform the range of intricate,
precision operations you can do with
FOREDOM.

e
—

SEND FOR == -
C?MIPL’II::I}‘E \ ‘\“\i\\\ : - g
MINIATURE ’

L THE FOREDOM ELECTRIC COMPANY
POWER TOOL z‘ DIVISION OF BLACKSTONE INDUSTRIES, INC

CATALOG 250. Bethel, Connecticut 06801

February, 1971
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Pro""h“

ment
‘ gm

'\ see
gYO:n be with

R\S’»%NF\\ANS\ST OR

cC!
ME
Eogvrusc‘"
P R———
Send coupon for free catalog to:

DYNASCAN CORPORATION !
1801 West Belle Plaine Avenue !
There is a Chicago, Iilinois 60613 1
difference :
in Test NAME . —— . [
Equipment . . . !
oliratworks OCCUPATION. _ :
-7 1 R — e
1

CiTY STATE ____ ZIP
\ ]

LISTEN T0: /NSTANT./
POLICE, FIRE,

& WEATHER REPORTS!

Perfect for
Industrial, Commercial, Utility
and Government Use

el SONAR SENTRY
T VHF MONITOR RECEIVERS

ADJUSTABLE SQUELCH

VHF SENTRY

Designed and engineered for sim-
plicity of operation, compact enough
to fit a shirt pocket yet powerful
enough to deliver a clear clean sig-
nal —it's dependable « Operates on
three crystal controlled VHF chan-
nels and tuneable broadcast band ¢
Adjustable squelch = Completely
solid state for long life use ¢ Visable
battery indicator to show battery
condition at all times ¢ Built in an-
tenna * 5% H x 22" W x 1% D.
Wt 11 oz.

With Battery & Earphone

less Crystals
Crystais $5.00 ea.

|SONAR RADIO CORPORATIONI

MODELS I 73 Wortman Ave., Brooklyn, N,Y. 11207
FR-103-SA | please send me information on VHF Monitor Receivers
150-175 MHz Dept. 237I
FR-106‘SA l Name l

(IN 4 FREQUENCIES) |
A-30-33MHz—B-33-38MH_ | Address
C-38-44MHz—D-44-50MHz | City. State. Zip !
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Scanning Electron Microscopes
(Continued from page 44)

used to adjust the microscope electronics for optimum con-
trast and demagnification of the beam. A slow-phosphor
CRT displays the intensity-modulated enlarged image for
direct viewing. A fast-phosphor CRT displays the same in-
tensity-modulated image for still or motion-picture photog-
raphy.

Availability of SEM’s

A mid-1970 estimate placed the number of operational
SEM’s in the entire world at less than 250. This is a rather
scant number, considering the growing popularity of the
instrument. The main reason for this discrepancy between
supply and demand is due to the simple fact that the aver-
age cost of an SEM system is about $60,000. At a time when
a slow economy makes scientific budget cutting fashion-
able, scientists are having a hard time convincing the mon-
ey managers that they should buy a $60,000 SEM to replace
the expensive TEM's they already have in the lab.

There are only a limited number of firms in the world
now actively producing and marketing scanning electron
microscopes (see Table 2). Conspicuously absent are the
names of such giant American firms as Westinghouse, GE,
and RCA. A

+10kv LEAD—S\ FARA,;)AY cup

SCINTILLATOR
T0
PHOTOMULTIPLIER ™

LUCITE LIGHT PIPE

- ELECTRONS
FROM
- SPECIMEN

I~ WIRE SCREEN
I

)—ioov D.C. CONNECTION

Fig. 2. In this electron detector, electrons enter the Fara-
day cup through a wire screen. When they strike the scintif-
lator element. they create light-emitting electron-hole pairs.
Light pipe carries the bits of light energy to photomultiplier.

Table 2. SEM manufacturers or sales representatives.

Materials Analysis
1060 E. Meadow Circle
Palo Alto, Calif. 94303

Ajay Instruments
31 Field Street
Glenbrook, Conn. 06906

Micrographics
3855 Birch Street
Newport Beach, Calif. 92660

Applied Research Labs
P.O. Box 129
Sunland, Calif. 91040

Nuclear Diodes
Box 135
Prairie View, Iil. 60069

Coates and Weiter
2191 Ronald Street
Santa Clara, Calif. 95050

Forgflo
Box 638
Sunbury, Pa. 17801

Perkin-Elmer
Box 10920
Palo Alto, Calif. 94303

Siemens
186 Wood Avenue
Isetin, N.J, 08830

Jeolco U.S.A.
477 Riverside Avenue
Medford, Maine 02155

Kent Cambridge Scientific
8020 Austin Avenue
Morton Grove, Il. 60053

Philips Electronic
750 S. Fulton Avenue
Mount Vernon, N.Y. 10550

Ultrascan
18530 S. Miles Pkwy.
Cleveland, Ohio 44218

ELECTRONICS WORLD



Capacitance Calculations
(Continued from page 27)

scale. From this intersection point, a
line must be drawn through an appro-
priate value of d. Since d was mea-
sured to be 0.015 inch, the line from
the turning scale is drawn through this
value on the d scale. This line inter-
sects the Cscale at a value of about 16.
The maximum capacitance of the HF-
15 is thus approximately 16 pF, and
this calculated value agrees rather
closely with the manufacturer’s pub-
lished maximum value of 17.5 pF.

If the two sets of plates of a given
capacitor are not the same size, the di-
ameter of the smaller set of plates
should be used.

Note that this method will not calcu-
late the minimum capacitance of a var-
iable. A rule of thumb sometimes used
states the minimum capacitance is
about 10% of the maximum capaci-
tance. This rule is not too accurate, but
it will give a ballpark figure for capaci-
tors with semicircular plates.

Many times a variable capacitor can
be modified into a unit of smaller ca-
pacitance by having some of its plates
removed. The nomogram in Fig. 2 aids
in determining how many plates must
be removed.

Assume that a 50-pF capacitor is to
be made from a 100-pF, 10-plate unit.

First, a line must be drawn from 9 on
the N 1-1 scale through 100 on the C1
scale. At the intersection of this line
with the turning scale, another line is
drawn through the desired capacitance
(C2=50 pF) on the C2 scale. This line
intersects the N2-1 scale at about 4.5.
N2, therefore, is 5.5. We must round
this off to 6.0 in order to have at least
50 pF in the modified unit. Since only
6 plates are needed, 4 plates should be
removed from the original capacitor.
The six remaining plates should alter-
nate, one on the rotating shaft, one sta-
tionary, etc. and air space between ad-
jacent plates should be the same as the
original. A

|

¥

“The only fatigue factor in our design is the
limited funds you have to build the project.”

February, 1971

McInfosh cataloe
and FM DIRECTORY

Get all the newest and latest information on the new Mcintosh Sol-
id State equipment in the Mclntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

0 6 0=10 0

MX112
FM STEREO/AM TUNER PREAMPLIFIER
—ALL SOLID STATE

TODAY!

|Mc|ntosh Laboratory Inc.
2 Chambers St., Dept. 7-11-E
! Binghamton, N.Y. 13903

NAME___

ADDRESS.

!
|
!
—
|
|
|
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1 AMAZING OFFER

gt et “'“] RADIO & TV SERVICE DATA
1969 Your best, complete source for all
Televioson needed RADIO and TV diagrams and
oy e helpful servicing dats. Most smazing
values. Only $2.50, $3, $4, per giant

o= volume. Cover all important makes.
= models of sll periods. Use this en-

—

— tire ad as your no-risk order form
NO-RISK ORDER COUPON wm =y

TELEVISION SERVICE MANUALS |

Supremes TV manuals are best for faster, easier TV
repairs. Lowest priced. Factory dats on practically all l
sets, Complete circuits, all needed alignment facts,
wiring-bosrd diagrams, waveforms. voltages, preduction
changes, and double-page schematics, Only $3 and
$4 per large annual manual. Check volumes wanted,
send entire advertisement as your order form. l

[ ] New 1970 COLOR TELEVISION Manual, only $4.
] New 1970 B-W TV, $4 [J 1969 COLOR TV, $4. l
H 1969 B-W TV, $4. [] 1968 TV, $4, [] 1967 TV, $4. l

1966 TV. $3. [ Additional 1965 TV, $3

1965 TV, §3. 1964 TV, $3. 1963 TV, §3 l

1958 TV Manual, $3. itlonal 1957 TV, $3.

Additional 1962 TV, $3. Early 1962 TV, $3. l
1961 TV Manual, $3. 1960 TV Manual. $3.
Additional 1959 TV, $8. Early 1959 TV, $3, I
0 A
1955 TV, $8. 1954 TV, $3. 1951 TV, $3.
1 Master Index to TV & Radto Manuals, 25¢. l

RADIO DIAGRAM MANUALS

Get these low-priced radio manuals and simplify all l
repairs. Cover everything you may need from most
l recent radios to old-timers; all types of radios. stereo,
l combinations, l
$950!
] stringing, hints, Volumes are big, =
| 83%x11”, about 190 pages, each ... |

1966, 1985, 1964, 1963, 1962, 1961, l
1960, 1959, 1958, 19586, 1955, 1954,
l 1858, 1952, 1951, 1950, 1948, 1946,
1942, 1941, 1940, 1926-38, EACH S2.50|
1985 Auto Radios, [7] New Telovision Course, $3
Also [J New 1967-1989 Combined Radlo Volume, $4.

|
: SUPREME PUBLICATIONS
1760 Balsam Road, Highland Park, ILL, 60035

Rush today TV and RADIO manuals checked in |

l no-risk order form of this ad. Send postpaid. I am
l enclosing full price. Satisfaction guaranteed. I
'

transistor_ portables,
AM, and aute sets. Large sche-
|mlua, all needed alignment facts,
printed boards, voltage data, dial

[Nemopi -
'Addnu. e ——

l City = State

Build this magnificent
SchoberTheatre Organ

= foronly
“1730!

*Includes

finished walnut
console. Amplifer,
speaker system,
optional accessories
extra. Only

$1256 if you

build your own
console.

You couidn’t touch an organ like this in a store for
less than $3500—and there hasn't been a musical
instrument with this vast variety of genuine Theatre
Organ voices since the days of the silent movies! If
you've dreamed of the grandeur of authentic big-or.
gan sound in your own home, you won't find a more
satisfying instrument anywhere — kit or no kit.

You can learn to play it, And you can build it, from
Schober Kits, worid famous for ease of assembly
without the sli ki ledge of ics or
music, for design and parts quality from the ground
up, and—above all —for the highest praise from
musicians everywhere,

Send right now for your copy of the full-color

cataiog, i ions of the five

Schober Organ models, beginning at $499.50, No

charge, no obligation — but lots of food for a heatthy
musical appetite!

-----J

Py

3 oo .
L} [}
) moMOrnn Corp., Dept. RN .86 []
] 43 West6lat Straet, New York, N.V. 10023 H
» {1 Please send me Schober Organ Catalog and ]
[] free 7-inch “‘sample” record. :
} DO Enclosed please find $1.00 for 12-inch L.p. !
’ record of Schober Organ music. :
[] ]
: NAME. S 8

]
3 ADDRESS__ H
1 oy STATE zip -
[

-------.-----------------------J
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The best way to get electronics into your head

No book ever written can give you the
“feel” of electronics.

This is why every NTS course in Elec-
tronics includes the most modern, profes-
sional training equipment in kit form.

Putting equipment together, kit by kit,
can teach you more about electronics than
a whole library of bone-dry theory.

Each kit contains illustrated instruc-
tions.

You look at the pictures, then you apply
what you see as you assemble or service
your equipment.

What could be simpler? Or more fun?
You'll enjoy every profitable minute.

Here's just some of the equipment you
get to build and what you will learn.

CoorTV
295 sq. in. picture.

54

NTS COLOR AND B&W TV
SERVICING

You receive a big screen color TV
with many unique features, including
self-servicing equipment so you can
make all normal test operations. You
also get an AM-SW radio, solid-state
radio, field-effect transistor, Volt-
Ohmmeter and electronic tube
tester. You learn about electronic
principles, trouble-shooting, hi-fi
multiplex systems, stereo and color
TV servicing.

Solid-
state
B&W TV
74 sq. in.
picture
(cabinet
included)

The B&W TV receiver features the
latest in solid-state circuitry, making
your TV training the most modern,
most advanced available.

NTS COMPUTER
ELECTRONICS

One of the 10 important kits included
is this remarkable Compu-Trainer®
— an NTS exclusive. It's a fully oper-
ational computer logic trainer —
loaded with integrated circuits. It in-
troduces you quickly to the how,
what, when, and why of computers.
This unit is capable of 50,000 opera-
tions per
second.

Exclusive
Compu-Trainer®

NTS ELECTRONICS
COMMUNICATIONS

Two exciting courses in the big-pay-
ing fields of transmitting and receiv-
ing equipment. Either one qualifies
you for your FCC First Class Radio-

ELECTRONICS WORLD



is to have the actual equipment in your hands.

Telephone License. NTS assures you
will pass this FCC exam within 6
months after successfully complet-
ing your course — or your tuition is
refunded. You receive 14 kits to build
an amateur phone 6 meter VHF tran-
ceiver plus NTS' exclusive 6 transis-
tor solid-state radio and a fully
transistorized volt-ohmmeter.

5 watt AM
transmitter/
receiver.

B o 3 A

NTS AUTOMATION/
INDUSTRIAL
ELECTRONICS

Let NTS put you into the age of elec-
tronic controls. Systems automation
is rapidly becoming the emphasis of
modern industry. NTS training in-
cludes equipment like a 5" wide
band oscilloscope. You also get the
new, exclusive NTS Electro-Lab — a

February, 1971

complete workshop ‘

that lets you build -
five industrial ;
controls to regulate
motor speed,
temperatures,
pressure, liquid
level, smoke, and
much more.

~00.oooo

5" Oscilloscope

Mail card today for free, full-color cata-
log that details what each training program
offers. (Or if card is missing, send cou-
pon.) No obligation. No salesman will call.

Remember, the best way to get electron-
ics into your head is to have the actual
equipment in your hands. The sooner you
mail the card, the sooner you'll get your
hands on the finest. most advanced elec-
tronics home training ever offered.

CLASSROOM TRAINING

AT LOS ANGELES You can take class-
room training at Los Angeles in sunny Cali-
fornia. NTS occupies a city block with over
a million dollars in facilities devoted ex-
clusively to technical training. Check box
in coupon.

APPROVED FOR VETERANS

Accredited Member: National Association of Trade
and Technical Schools; National Home Study Council.

NATIONAL G SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 S. Figueroa St., Los Angeles. Calif. 90037

If card is missing check

coupon and mall for free w1S |o£| l
color catalog and sample ELECTRONICS
l lesson. Now. l
o
| Please rush Free Color “m |
Catalog and Sample "0,
| Lesson, plus informa- i Y |
| tion on course checked . |
| below. No obligation
No salesman will call. |
| National Technical Schools i
I 4000 s. Figueroa St.. Los Angeles, Calif. 90037 |
I Master Course in Color TV Servicing I
I Color TV Servicing I
Master Course in Tv & Radio Servicing
| Practical TV & Radio Servicing |
Master Course in Electronic Comm.
I FCC License Course I
I Master Course In Electronics Tech.
industrial and Automation Electronics I
I Computer Electronics I
I Basic Electronics Dept. 240-021I
l Name Age I
I Address I
I City State Zip :

Check i interesied in Veteran Training under new G | B
I Check ot inleresied only in Classroom Traning at Los Angeles
——————————————l
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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.

"hese 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 engineerin#
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. EW-2, P.0. Box 1189, Panama City, Fla. 32401

CIRCLE NO. 136 ON READER SERVICE PAGE

CATALOG
ON REQUEST

- —

TYMETER'

o

HDOUR
BiiE Beges

CLOCK MOVEMENTS

DIGITS RESETTABLE INDIVIDUALLY
Avoiloble in 50, 60 cy., oll volitoges, AC. UL
opproved motor, cord. One Yeor Guorontee.

3#130....12-HOUR #131....24-HOUR

————

CLOCK

Complete Line: Delay, Interval
and Cycle Timers, Digital Computers

PENNWOOD NUMECHRON CO.
TYMETER ELECTRONICS

MTTSBURGH, PA 15708

7T4% FRANKSTOWMN AVE
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Filing
Technical
Articles

The author is shown making use of his
logical filing system to locate tech-
nical articles of immediate interest.

By HARDIN STRATMAN

Project Engineer, Gates Radio Co.

4 logical system for filing technical articles can provide an
instant source of information on state-of-the-art techniques.

EADING and, above all, maintain-

ing a well-organized file of good
technical articles can be extremely use-
ful as a future source of reference since
such articles often incorporate the latest
ideas of many competent scientists,
engineers, and technicians. Large and
expensive technical books are often pub-
lished with a hint that up-to-date infor-
mation on modern techniques and cir-
cuitry is included, but all too often, the
author’s particular insight and circuit
“goodies” are omitted. On the other
hand. a technical article usually retains
the original thinking of the author. It is
also a lot less expensive to acquire thau
a technical book.

The value of an up-to-date file of
technical articles becomes quite ob-
vious to those involved in designing civ-
cuits or products when the answer to a
pressing problem is to be found in a
readily accessible article. Utilizing the
fruits-of-Labor of others who have shared
their knowledge in a technical article,
although somewhat ego-shattering, can
save the designer many hours of wasted
effort and considerable amounts of
money.

This penchunt for saving pertinent
and interesting articles started about 20
vears ago; out of which my present sys-
tem of filing evolved. The development
of this logical filing svstem all started
with saving magozines that contained
articles of interest. \When the pile of
magazines became too high, and space
bhecame scarce, | was forced to tear out
useful articles, discard the magazines,

and graduate to amassing piles of arti-
cles. Finally, in an attempt to establish
some semblance of order, these piles of
articles were put in alphabetical order
in folders and then the folders were
placed in a cardboard box. However,
since many articles seemed to fit more
than one category, out of sheer frustra-
tion in not knowing where to file them,
I temporarily stopped reading maga-
zines. The end result was, in addition
to the box of articles, piles of articles
and piles of unread magazines.

Consequently, after many vears of ex-
perimenting with filing systems, the one
that was finally adopted involved ar-
ranging articles in folders, according to
a special indexing scheme, which were
then placed in a file cabinet. The basic
idea of this indexing scheme was to
choose major categories such as Ampli-
fiers, Antennas, Audio, ete. and list them
in alphabetical order and then to list
under each of these categories, also in
alphabetical order, the types that fall
within this group. For instance, under a
major category such as Amplifiers, we
would list (in alphabetical order
audio, IC: audio, limiting; audio, p.a.;
etc. In addition, to facilitate access to
a subject of interest, a corresponding
index was fastened to the front of each
drawer, as shown iu the photo, for easy
reference.

This logically arranged technical file
is a very useful asset since it saves space,
looks better, and, most important, pro-
vides immediate access to any subject
of special interest. A
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Altecs new 714 A receiver.
lt's built a little better:

ALTEC LANSING ©
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With 44/44 watts RMS power at all
frequencies from 15 Hzto over 20 KHz
(at less than 0.5% distortion). Most re-
ceivers meet their power specifications
in the mid-band but fall way short at the
critical low and high frequencies. The
above curve shows the typical low dis-
tortion at all frequencies from the new
714A receiver at 44 watts RMS per
channel. For comparison purposes, we
also rate the 714A conservatively at 180
watts IHF music power at 4 ohms. This
means that the 714A will handle every-
thing from a full orchestration to a rock
concert at any volume level with power
to spare.

With 2 crystal filters and the newest
IC's. Ordinary receivers are built with
adjustatle wire-wound filters that occa-
sionally require periodic realignment.
And unfortunately, they are not always
able to separate two close stations. So
we builtthe new 714A with crystal filters
Infact, 2 crystal filters that are individu-
ally precision aligned and guaranteed to
stay that way. To give you better selec-
tivity. And more precise tuning. The new
714Aalsofeatures3FET'sand a 4 gang
tuning condenser for high sensitivity

Built a little better.

: )
7 Rl <*>
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And with a lot of other features like
these. Separate illuminated signal
strength and center tuning meters on
the front panel. A full 7 inch tuning scale
and black-out dial. The newest slide
controls for volume, balance, bass and
treble. Positive-contact pushbuttons for
allfunctions. Spring loaded speaker ter-
minals for solid-contact connections

Altec’'s new 714A AM/FM Stereo
Receiver sells for $399.00. It's at your
local Altec hi-fi dealer’s. Along with all
the other new Altec stereo components
including a new tuner pre-amp, new
bi-amp speaker systems and all-new
high-performance music centers

For a complete catalog, write to: Altec
Lansing, 1515 South Manchester Ave
Anaheim, California 92803



Golden Jubilee Edition
LAFAYETTE 1971 Catalog

468 Pages

Your 1st Guide To
Everything In Electronics

Stereo Hi-Fi . . . Receivers . . . Tuners
Speakers . . . Turntables -& Accessories
= Automatic Reversing Stereo Tape Re-
corders & Decks @ Color TV's ® FM Radios
® Tubes & Parts ® Intercoms & PA Sys-
tems ® Closed Circuit TV Equipment
a Cameras ® Auto Tape Players ® Musical
Instruments

LAFAYETTE Radio ELECTRONICS
Dept. 01110 P.0. Box 10
Syosset, L.l., N.Y. 11791

send For IFIRIEIE 1971 Catalog Today!

Serving The Public
Since 1921

o 1
| Send me the FREE 1971 Catalog 710 01021 i
= Name :
! i
i i
I i
] Address . i
] i
! i
. city . State zip '
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CAN YOU QUALIFY
AT PR

FOR MORE [RESFENSIHBHHY
AS A CIRCUIT DESIGNER?

If you have a degree in engineering or formal training in
electronics and work in the electronics industry, the Cen-
ter for Technical Development's DIGITAL DESIGN PRO-
GRAM {(DDP-1} can make you more valuable as a trained
circuit designer. DDP-1 is a new concept in practical home
study courses designed to give you useable know-how fast.
YOU CAN'T AFFORD TO WAIT ANOTHER DAY . ..
WRITE FOR FULL DETAILS NOW!

We'll also send you information on our IC Logic and Pow-
er Supply courses.

Write Director, Dept.E W -021
THE CENTER FOR TECHNICAL DEVELOPMENT, INC.

517 East Main Street ° Louisville, Ohio 44641

8-0L8
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The Teldec Television Disc
(Continued from page 37)

However, on the economic front, the Teldec device may
well be the winner. The cost of the player unit is the lowest
by far of any of those mentioned, as is also the price of the
records. It is simple to use—much like a regular phono-
graph.

The disc also has many of the features of the other de-
vices, such as stop motion. It is also claimed that the records
are extremely wear-resistant and over 1000 playings can be
made before the signal-to-noise ratio drops below 40 dB. In
addition, one advantage of the disc is that it can be made to
start playing at any point in the whole recording and can be
quickly moved to any other point—this is something which
cannot be done easily with a tape or film system

One characteristic of the Teldec system which it shares
with EVR and SelectaVision is that you cannot make your
own recordings—you can only play factory-produced rec-
ords. For making your own recordings, the video tape re-
corder is the only way at present.

It should also be noted that as both the disc and the video
tape recorder are waveform recorders, they are “standards
conscious.” That is to say discs or tapes recorded at one
television standard (e.g., the U.S. 525-line, 60 fields-per-sec-
ond) cannot normally be played on equipment designed for
another standard (say, the European 625-line, 50 fields-per-
second). This may not be much of a problem for the home
video-recording buff, but it could pose many problems in
mass production and distribution of educational and popu-
lar entertainment recordings.

Home entertainment and classroom instruction are obvi-
ous applications for the video disc; other uses are likely to
be in vocational and sales training, advertising and sales
messages to both dealers and consumer. The disc may also
find application in high-density storage of digital data for
compuler use, or storage of audio data alone for multichan-
nel stereo records. A

TUBE =

FLEXIBLE CONNECTIVE
LAYER

\

- PIEZOELECTRIC CERAMIC
ELEMENT

. DIAMONO STYLUS

- 0ISC
Fig. 3. The pickup head assembly. The transducer is con-
nected to the pickup arm by means of an elastic coupling.

Closeup of the pickup and slider arrangement used. A cable moves
the assembly slowly along the radius of the disc. If the drive is
disconnected, the stylus and transducer follow several grooves
in the video disc. thereby repeating a small portion of the program.
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In all too many transistor integrated amplifiers, the
preamp stage does not quite live up to the per-
formance of the amplifier section.

Not in Sony's new TA-1130. Thanks to an FET
front end, this integrated package has a preamp
stage that really does full justice to its output section.

Why FET's
For the same reason that we use them in our tuners
and receivers, and in our studio professional con-
denser microphones; because FET's have a far
wider dynamic range than ordinary transistor types.
And the preamplifier needs that range. Because it
has to be sensitive enough to handle the lowest-
output, moving-coil car- FEE———
tridges, yet still accept the |
highest output cartridges |
without overloading. (The
power amp has it easier:
you keep its input level
fairly constant with your
volume control.)

TR Giesbe
T

Power to Spare

But if the power amplifier
doesn't need that range,
it does need power. The
output section of TA-1130
has it: 230 IHF watts (into
4 ohms),with continuous power rated at 65+65 watts
into 8 ohms. (With all that power, we made sure that
both transistor and speaker protection circuits were
included.)

SONY FET. Amplifier

ONY achieves
true integration

Nothing Stands Between You and the Sound
Both sections are powered by balanced positive
and negative supply voltages (not just positive and
ground), so there need be no coupling capacitors or
interstage transformers between you and the sound.
Without them, the TA-1130 can extend its power
band width down to 7 Hertz, and actually exceed its
rated damping factor of 100 all the way down to 5 Hz.

An Abundance of Audiophile Conveniences

Of course, the TA-1130 has all the control facilities
that you could ask for: low and high filters, tape
monitor, a speaker selector, and even an Auxiliary
input jack on the front panel. The selector switch is
Sony'sinstant-accessknob-
and-lever system.

There's even provision
to use the TA-1130's power
amp and preamp sections
separately, to add equal-
izers, electronic cross-
overs,or 4-channel adapt-
ers to your system.

In fact, you can even get
the power output section
separately, as the model
TA-3130 basic amp. It
makes a great match for
our TA-2000 preamp, too.
Your Sony dealer has both models available, and
at prices—$359.50 for the TA-1130; $239.50 for the

TA-3130. Sony Corporation of America, 47-47 Van

Dam Street, Long Island City, New York 11101.
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ELECTRONICS

KNOW-HOW

26 EXCITING
ELECTRONICS
CONSTRUCTION
PROJECTS

IN THE ALL-NEW
WINTER 1971
EDITION OF
ELECTRONIC
EXPERIMENTER'S
HANDBOOK

All laboratory-tested
by the editors,
complete with parts
list, easy “‘how-to-
do-it, how-it-works""
Instructlons and
many with actual size PC folt patterns!

BUILD THESE CHALLENGING PROJECTS!

m The Orb m MusicVision Light System
= Simplicity + Dwell Meter m IC Frequency
Standard ®m The Dorm Special m Pola Tes-
ters m Encapsulate Your Circuits m Mini
Light Trouble m ‘‘Pyramidal’” TV/FM An-
tenna ®m PPFL m The Picnicker's Friend ®
The Homesteader ® Dwell Extender ® Mini-
Six Add-On m Capacitance Meter ® Solid-
State Variable Transformer m Carpenter's
Mate m Squaring with an IC = All Electric
Thermometer m The Tie Bookshelf Speaker
= AA-C-D Battery Charger m Speaker Boxes
That Are Something Else m Psychedelia |
m Tigers That Roar m Why Play Edison
Roulette? ®m ULD Sine Wave Generator

= —— 1971

LOMMUSICATIONS
COMMUNICATIONS

HANDBODK 1971 HANDBOOK

tunes you in on
everything you
need to know about
CB, SWL or HAM

Completely updated

I and revised. Also
features Police and

' Fire Dispatcher

Frequencles of

_| 250 cities.

Here it is in one single package — the combined
knowledge and experience of the top men in each
field — Citizens Radio (CB), Shortwave Listening and
Amateur Radio. Everything you need to know about
getting licenses . . . equipment to buy and how to
set it up . . . efficient operations . 2 whole book-
ful of up-to-the-minute data to make your listening
hours more enjoyable! Fact-filled with time charts . .
station data . maps . . country lists .
awsrds . . . and much more. Photos galore.

Plus: BUYER'S GUIDE of CB and HAM RADIO GEAR.
SPECIAL SECTION on LONG RANGE TV RECEPTION.

Deluxe Leatherflex-bound editions are available. They
make a handsome addition to your permanent library.
Order your copies by checking the appropriate boxes
on the coupon below! (Please allow three additional
weeks for delivery.)

r ZIFF-DAVIS SERVICE DIVISION—Dept. W
| 595 Broadway, New York, N.Y. 10012
| Please send me the annuals I've checked below:
| [ 1971 ELECTRONIC EXPERIMENTER'S HANDBOOK
| —Winter, $1.50
[J Deluxe Edition, $3.50
I [J 1971 COMMUNICATIONS HANDBOOK, $1.50
| [J Deluxe Edition, $3.50
| IN U.S.A., add 35c for postage and handiing for
| each Regular Edition: Deluxe Editions are postpaid.
OUTSIDE U.S.A., Regular Editions are $2.50 each.
: Deluxe Editions are $4.50 each, postpaid.
i TOTAL ENCLOSED $_ EW?2-71
l print name -
| address
: city — B
| state zip

PAYMENT MUST BE ENCLOSED WITH ORDER
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Product Report

Triplett 4228-N Digital Panel Meter

For copy of manufaclurer’s brochure, circle No. 3 on Reader Service Page.

NI unique feature of the new Trip-
leit 4228-N digital punel meter is
its half-digit display which effectively
doubles the accuracy and resolution of
the instrument. The meter is rated at
an accuracy of +0.25% of reading + ',
digit. The company describes the unit
as i "2%,-digit” instrument. This means
that it has two complete display dec-
ades (from 0 to 9), a neon lamp that
either does or does not illuminate a
left-hand 17 for hundreds display,
plus two other neon lumps that illumi-
nate either the small “.57 or ~.0" digits
at the extreme right. As the counters
operate in the meter, the display ad-
vances by half counts rather than full-
digit counts, effectively doubling accu-
racy and resolution.

If a voltage or current that is bevond
its range is applied to the meter, then
the clock runs constantly causing all
numbers to appear simultaneously in a
clear, sharp display. If a negative-polar-
itv voltage or current is applied, then a
soft, blurred display is produced.

This highlv accurute, small digital
panel ineter may be front- or rear-pan
el mounted, or can be used on a bench
top. The meter meusures about 2.3-in
high by 4.1-in wide by 4.8-in deep. It
operates from the 117-volt a.c. power
line and its solid-state circuits draw
about 2 watts from the line.

A number of different d.c. voltage
and current runges are availuble. These
are 0 1o 199.5 m\V, 1.99 V, 1995 V
199.5 V, 1000 V, and 0 to 199.5 pA,
1.995 mA, 19.95 A, 199.5 mA, 1.995
A. The company builds to order the
specilic range desired by the custorner
by using the same basic digital meter
circuits and adding suitable multipliers
or shunts.

The Model 4228-N is priced at $140
in single-unit quantities. A Model 4225-
N, with indicating capabilities to 99.5
and accuracy of £0.50% of reading

Yo digit, is available at $125. Also a
2-digit meter, with indicating capabili-
ties to 99 and accuracv of 1% of
reading 1 digit, is priced at $110. A

Sencore SM158 Sweep/Marker Generator
For copy of manufacturer’s brochure, circle No. 4 on Reader Service Page.

N an effort to cut TV alignment time,
Sencore hus introduced a new, sim-
plified sweep/marker generator, Mod-
el SM158, which has been named the
“Speed Aligner.” This generator differs
from the company’s previous Model
SA152 in a number of important re-
spects. First, it is about $125 cheaper;
the SM158 sells for $275 compared to
the close to $400 price tag on the earli:

er model (covered in our August, 1969
“Test Fquipment Product Report™
The newer generator does not cover
any of the u.h.t. TV channels but it
does cover four v.h.f. channels. It is also
smaller in size, simpler to use, and has
much greater marker amplitude.
There are only three leads that must
be interconnected from the generator
to the TV set and the scope on which
ELECTRONICS WORLD



