
















































































































































































































































































































































































































































































Electronics Abroad

ing, and a nontechnical brochure
for management in the broadcast
industry. One exporter, R.C. Au-
riema Jr., explains: “This is a battle
on the management level as well as
on the technical level. People in
this industry who go to Europe
should be well-informed on this
subject and get the NTSC message
across.”

Auriema Sr., head of Ad. Au-
riema, Inc., declares that NTSC
has the almost-complete support
of the Russians, Germans, Italians
and Dutch.

The U.S. system is being demon-
strated throughout Europe by the
Radio Corp. of America, which
owns most of the patents on NTSC
receivers. RCA receives a 1.75%
royalty on the factory cost of each
receiver made. An RCA mobile van
arrived in Moscow this month to
demonstrate the NTSC system af-
ter appearances in London, Hel-
sinki and Stockholm. George H.
Brown, RCA’s vice president of
research and engineering, says the
Soviets lean toward NTSC.

PAL’s problems. The West Ger-
man system also has been demon-
strated throughout Europe, par-
ticularly in the East. But PAL
doesn’t seem to have the single-
minded support from Bonn that
Secam receives from Paris. In fact,
the German representative to the
Vienna meeting is reported to be
neutral on which system should be
chosen.

Like Secam, PAL eliminates
NTSC’s sensitivity to phase errors
that cause reception of incorrect
hues. This technical advantage is
particularly important when trans-
mitting in mountainous areas where
reflections of the signal cause the
shift in hue.

With the two European systems
there is no need to adjust hue
manually when changing stations,
or to correct for phase error. In
fact, Secam and PAL receivers have
no hue-control knob.

Experience. NTSC’s big advan-
tage is experience. The system has
been in commercial use for more
than 11 years, and three million
receivers are already equipped with
NTSC gear. Its receivers are the
least complex, and cheapest, of the
three systems, and it’s less sensi-
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tive to transmission noise.

PAL'’s color signal is transmitted
by a variation of the NTSC quad-
rature modulation, which averages
out any shift in hue from line
to line. However, the PAL receiver
is more expensive than the other
system’s.

Secam, using frequency modula-
tion for its chrominance signal,
transmits pictures of fixed satura-
tion and hue, and can be recorded
on standard black-and-white video
recorders. But the French system
achieves these advantages at the
expense of some vertical color reso-
lution. Secam is more susceptible
to noise than is NTSC, and less
compatible with black-and-white
signals. Its subcarrier signal is vis-
ible on black-and-white receivers.

High stakes. The stakes in the
race are huge. Besides royalties,
there’s the prospect of selling com-
ponents, and the longer-range hope
that whichever system is adopted
in Europe is likely to gain accept-
ance in the rest of the world.

However, there may not be a sin-
gle clear-cut winner. The choice of
a color isn’t necessarily a matter of
either-or. Experiments are being
conducted in some countries with
the use of the Secam signal in a
Broadcasting studio and for tape-
recording. The signal is then trans-
coded to the stronger NTSC signal
for transmission. In the U.S., the
American Broadcasting Co. is test-
ing such a systems’.

France

Antisub weapon

The French Navy thinks its new
magnetometer, claimed in Paris to
be the best in the world, will be
a potent weapon for detecting
enemy submarines.

Magnetometers have long been
used to search out submarines in
shallow water. The French instru-
ment is said to be much more sen-
sitive and precise than other mod-
els. More important, it contains far
fewer mechanical parts, making it
easier to operate and maintain,
according to Navy officials.

The magnetometer, which will

go into operation this year, uses
a new technique for such devices:
the measurement of the magnetic
resonance frequency of cesium
vapor, a highly corrosive substance
that is kept in a glass vacuum
tube. Studies for the new equip-
ment were started in 1959 by Prof.
J.P. Mosnier of the Ecole Normale
Superiéure. Further development
was carried out by the Compagnie
Génerale de Télegraphie Sans Fil
(CSF).

U.S. versions. In the United
States two companies, Texas In-
struments, Inc., and Varian Asso-
ciates, are working on magnetom-
eters similar to the CSF device.
However, the U.S. companies are
said to be using different gases—
helium in the case of TI and ru-
bidium vapor for Varian.

The French magnetometer will
cost about $15,000, French Navy
spokesmen say. A civilian version
of the CSF magnetometer has been
in use since July, 1963, for precise
electromagnetic charting of France.
This is being carried out by the
Compagnie Génerale de Géo-
Physique as one study in the In-
ternational Geophysical Year.

Two converted B-17’s have flown
about 50,000 miles for the mapping,
which is nearly completed. Each
plane tows its magnetometer 300
to 500 feet behind it.

Magnetic interference. The navy
cannot tow its instrument because
sub-hunter planes often turn in
tight circles during a search. But
putting the magnetometer so close
to the plane subjects the instru-
ment to the plane’s magnetism;
this problem is intensified by the
new instrument’s increased sensi-
tivity. Instead, the apparatus will
be mounted in a plastic boom ex-
tending from the tail of the plane.
There’s another problem: As a
plane circles, it changes altitude,
and the strength of the earth’s
magnetic field varies with altitude.

Navy technicians think they’ve
overcome these obstacles, but
aren’t saying how.

Space study. Another version of
the new magnetometer will be
utilized in the space program in
November when the French hope
to launch a large liquid-fueled
rocket, the Vespa, from Algeria.
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At a height of about 125 miles,
200 kilograms of TNT will be ex-
ploded. One purpose is to deter-
mine the effect of such a blast on
the earth’s magnetic field.

The sensitivity of the civilian
and space instruments is plus or
minus one gamma. A gamma is
10—5 gauss. The dynamic range of
the civilian instrument is 20,000 to
70,000 gauss, and turnover effect
is two gamma. No such technical
information is available on the
navy version.

The magnetic resonance fre-
quency of a vapor such as cesium
is proportional to the intensity of
the magnetic field in which the
vapor is placed. The resonance can
be detected by optical pumping—
illuminating the system with cir-
cularly polarized light and observ-
ing to what extent this light is
absorbed by the different energy
levels of the atom.

Switzerland

War of the watches

The Swiss watch industry is plan-
ning to fight back against electronic
assaults from the United States and
the Soviet Union. Its goal is to
make the Bulova Watch Co.’s suc-
cessful new electronic timepiece,
the Accutron, obsolete.

Presumably that would also
downgrade the new Russian watch,
named Slava (for glory), which has
been described in Izvestia. A Bul-
ova spokesman says that from the
description. the Slava sounds like a
copy of the Accutron, but Bulova
holds patents for the Accutron
throughout the free world.

Funds from Bulova. Adding in-
sult to the proposed injury, the
Swiss are using Bulova money to
help finance their new Horological
Electronics Center near Neuchatel
in western Switzerland. Bulova is
a member of the Swiss Federation
of Clock and Watch Manufacturers,
which is footing the bill for the re-
search facility. The center has $1.5
million worth of equipment and a
staff of 40, including physicists,
chemists and electronics engineers.

The director, Roger P. Wellinger,
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Tuning fork being placed onto transistorized circuit of an Accutron.

was manager of camera and power-
tube engineering at the General
Electric Co. The staff includes Max
Hetzel, inventor of the Accutron.

Much of the work is top secret,
but the researchers are known to be
exploiting the nanowatt instead of
the microwatt for the watch’s low-
power needs. This approach has
resulted in the development of a
nanowattmeter—an electronic panel
19 inches long and 8 inches high.
When attached to a standard milli-
wattmeter, it can test components
that use very low power.

The Accutron replaces the hair-
spring and balance wheel of a
conventional watch with an electro-
magnetic tuning fork whose vibra-
tion is controlled by a transistorized
circuit.

New look. The Swiss electronic
watch would probably give the in-
dustry a facelift. Researchers are

talking about a “dial” that looks
like a television screen, with num-
bers depicting the time, such as
3:28.

If the Swiss succeed, they may
still be able to hitch onto the boom
that has resulted in the sale of 250,-
000 Accutrons since 1960. But any
new watch that may emerge from
the Swiss research center is prob-
ably still three years away, Wel-
linger says.

Great Britain

Microwave for industry

Microwave heating has been con-
fined pretty much to cooking ap-
plications [Electronics, Sept. 7, p.
111]. Now it has found two in-
dustrial tasks, on an automobile as-
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sembly line and in the production
of fireproof safes. Both applications
are being pioneered by Elliott-
Automation, Ltd.

In the auto industry, polyurethene
foam moldings are being cured by
microwave at one plant of the Brit-
ish Motors Corp. Two other micro-
wave installations are operating at
Fiat plants in Italy, and a third is
planned in Japan. Each installation
costs about $75,000.

A spokesman for British Motors
says the system “cut production
time drastically,” from six minutes
per molding down to 45 seconds,
with fewer than 1% rejections. The
new system is also said to reduce
waste.

In auto production, as in fire-
proofing of safes, continuous-wave
magnetrons are used at 2,450 mega-
cycles. The power for radiation into
a cavity 8 by 24 by 30 inches is 4.5
kilowatts.

Making safes safer. Modern safes
are made fireproof by surrounding
them with plaster of paris. Water
of crystallization in the plaster pre-
vents heat from penetrating the
safe. The big problem in construc-
tion is to dry out the free water
from the plaster without removing
the water in bond.

Conventionally this is done by
drying the plaster slowly for several
weeks. With microwave heating,
used at the Chubb & Sons Lock &
Safe Co. in London, the plaster is
placed in a fan-ventilated cavity
resonator.

When microwave power is ap-
plied, the center of the mold dries
faster than the exterior. When the
free water is extracted, there’s no
further increase in the plaster’s
temperature. A reflectometer de-
tects this change in the plaster’s
dielectric condition, and switches
off the power.

Soviet Union

More radios

The Riga Radio Plant, largest of
its type in the Soviet Union, is
being expanded to double its pres-
ent capacity by the end of 1965.
Forty production lines now turn
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out 500,000 radios a year, also ra-
dio-phonographs and commercial
communication equipment such as
telephones and telegraph gear. The
plant also makes specialized equip-
ment for Aeroflot, the Soviet airline,
and presumably for the military.

Visvald I. Birkenfeld, the plant’s
director and chief engineer, says
Riga Radio will begin producing
fully transistorized f-m radios this
year. It will also begin making
telephone switchboards of the
“automatic secretary” type, and is
developing self-answering and con-
versation-taping instruments for
regular industrial use, he adds.

Birkenfeld concedes that the So-
viet Union lags far behind the
United States in telephone equip-
ment. But he points out that the
Russian industry is more concen-
trated—Riga Radio makes 80% of
Russia’s telephone receivers—and
says this makes research more effi-
cient.

Exports to England. Riga Radio’s
chief exports are the Latvia and
Spidola radios, which are sold in
43 countries, mostly in Asia and
Africa. The newest customer is
Britain, which was added to the
list last year.

A visitor to the plant sees printed
circuits, automatic soldering lines
and other refinements. He also
notes a huge poster proclaiming:
“Our motto: to live and work as
Communists.”

About 6,000 of the 10,000 em-
ployees are women. The average
wage is $100 a month—slightly
above the average for factory work-
ers in Russia.

West Germany

Economic espionage

When the definitive history of the
cold war is written, one of its most
intriguing volumes will deal with
economic espionage. The latest
prominent casualty is Lorenz Cos-
mann, a 43-year-old electronics en-
gineer sentenced to 2% years in
prison for supplying East Germany
with technical information about
companies in West Germany.

As a sales engineer for Siemens

& Halske AG, Cosmann was able
to get information about computers
and data-processing techniques be-
ing developed for some of the Fed-
eral Republic’s largest companies.
He sent microfilm to the East,
showing equipment for customers
of Siemens and of the International
Business Machines Corp. He is
also said to have passed along data
about another company’s work with
laser beams.

No military value. The informa-
tion seems to have been militarily
innocuous. The espionage was
aimed only at boosting the tech-
nological level of East German in-
dustry, which is said to be at least
three years behind the Federal
Republic in the application of com-
puters.

Cosmann already had served 15
months in prison at the time of his
conviction. He had been held “for
investigation.” This period is sub-
tracted from his sentence; if the
sentence is also shortened by one-
third for good behavior, he could
be released in May.

Comrades in captivity. Cosmann
is a victim of Germany’s Nazi past
and its Communist present. He
spent most of World War II in a
concentration camp, where he met
many men who were later to be-
come leaders of Communist East
Germany. At his trial he admitted
sympathy with the Communist
cause.

Cosmann was described by his
attorney as an idealist anxious to
bridge the gap between the two
Germanys. His relatively light
sentence indicates that the plea
may have carried some weight with
the court.

Cosmann’s idealism paid off—
he received $13,750 for the data
he supplied, plus considerable ex-
pense money. This helped him live
in a playboy style that could not
have been supported by his $450
monthly salary at Siemens’ sales
office in Cologne.

Cosmann’s conviction points up
gaps in the western alliance’s em-
bargo on sales of certain technical
equipment to the East. He told
the court, and was not contradicted,
that East Germany was buying em-
bargoed equipment from France
and other countries.
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104 GROWING PLANAR LIKE...

alllGCON TRANSISTOR CORPORATION'S

TRIPLE DIFFUSED PLANAR SILICON
POWER TRANSISTORS

2N1722 in the TO-53 package, and 2N1724 in the Package Pc @100°C Fr  Vceo  hre
TO-61 package, are the latest. These, and all our T0-53 50 watts 10MC 80
triple-diffused, planar, silicon power transistors, 2N1724 T0-61 50 watts _10MC__ 80

have high frequency, high gain and high reliability

characteristics, plus Silicon Transistor Corpora- 2N2657 105 125 watts 20MC 60
tion's overall quality and service. Use them in high 2N2658 105 1.25 watts 20MC 80
frequency, linear amplifiers, for high speed switch- 2N2877| TO-59 (%, DES) 30watts 30MC 60
ing, and converter and inverter circuits operating 2N2878| 1059 (7 DES 30 watts 50 MC 60
at 50 to 100 KC. Low leakage and stable electrical -
characteristics are inherent in the planar process. 2N2879| T0-59 i’ DES) 0watts 30MC 80
2N2880| TO-59 (%,”DES) 30watts S50MC 80

For complete information and specifications, write to:

@ SILICON TRANSISTOR CORPORATIONGD

CARLE PLACE, LONG ISLAND, NEW YORK, 516-Ploneer 2-4100. TWX 516-248-9085

REGIONAL
OFFICES: CHICAGO, ILL. 60625, 5555 NORTH LINCOLN AVE., 312-271-0366-7. TWX 910-221-1304

LOS ALTOS, CALIF. 94022, 1 FIRST STREET, 415-941-2842. HUNTSVILLE, ALA. 35807, POST OFFICE BOX 1467
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Tree 'f plenty

And Hitachi invented the way to make it grow. The fruits of this invention are called PM-type
silicon transistors. Hitachi is now the only electronics manufacturer in the world that can
produce such transistors by the millions! M This transistor family began as an idea. That idea
was to develope Plannar-type transistors that could eliminate surface contamination and retain
optimum efficiency. This was achieved. The PM transistor was developed. But, only on a small
scale. And it remained at this stage until Hitachi took over the task of mass production. B This
proved to be almost as difficult as the original conception. But by the pains-taking development
of a special sealing technique the problem was solved . . . mass production was possible for the
first time. M The windfall of advances this brings to the electronics field are considerable: a
transistor that is dependable due to longer lasting efficiency . . . a high coliector inverse voltage
... a small collector saturation current . . . current gain that does not drop off in low current
operation . . . and, most important, a cost rate that makes it financially more than practical.
M This is our tree of plenty . . .this is how to enjoy its benefits. Write to the addresses below.

@ Jikachi.Lrd.
Tokyo Japarn

HITACHI SALES CORPORATION: 333, N. Michigan Avenue, Chicago 1, lll.,, U.S.A. Tel: 726-4572 4 666, 5th Avenue,
New York, N.Y. 10019, U.S.A. Tel: 581-8844 / 12715, S. Daphne Avenue, Hawthorne, Calif., U.S.A. Tel: 757-8143
HITACHI, LTD., DUESSELDORF OFFICE: Graf Adolf Strasse 37, Duesseldorf, West Germany Tel: 10846
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Articles, manufacturers
and advertising are
all cataloged in the
1964 Electronics Index

Tom Egan
Electronics Reprint Dept.
330 West 42nd St., New York, N. Y. 10036

1-25-65

Enclosed is my check for $1.00.
Please send me a copy of the 1964 Electronics Index.

NAME

COMPANY

ADDRESS

Use this coupon
to order your copy

Now, readers of Electronics can get an Index to the magazine that
will help them find out not only technical articles by subject — but
also references to any electronics company, company advertise-
ments, and news and feature material.

This new, easy to use Index will be available in January for $1.00.
It will be published in addition to the regular abbreviated index in
the December 28th issue of the magazine.

The Index — attractively bound, 8% by 11 inches in size — will
have three sections:

ARTICLES: This section contains a complex index of technical arti-
cles, news, features, and the key new products. They’'re grouped in
more than 250 categories and cross-indexed for easy reference.

MANUFACTURERS: This corporate reference gives the page and issue
for each mention of an electronics company in the editorial pages
of the magazine. It will also reference government and military
organizations.

ADVERTISERS: Every advertiser in the 1964 issues of Electronics
will be listed in this section alphabetically with the issue dates and
page numbers of their ads.

This Index is a valuable, year-round reference tool for your home,
office or company library. Use the coupon above to order your copy
today. Enclose check or money order — no stamps please. Your copy
will be mailed to you as soon as the Index is off the press,
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This is a —-brush It goes In circles

Magnetic Pen Recorder, to draw a
Rotary-to-Linear straight line to

Mechanism. 0.1% ACCURACY!

(modern oscillography will never be the same)

This unique pen-linkage is one of several innovations that change some notions about direct writing
recorders. It’s one of the reasons why no other recorder can approach the new portable Mark 280.
Nowhere else can you find such perfect rectilinear traces—so uniform and crisp that you cannot
misjudge what you see. Recording channels are 80 millimeters wide . . . not the usual 40. Yet speed of
response is not sacrificed . . . as high as 200 cps at useable amplitude and better than 30 cps full scale.
In effect, resolution is doubled. And, it’s all done with a system accuracy of %! There’s more. The
pen position is constantly “‘policed” by a Brush super-sensor that provides instant self-correction with
no mechanical gadgets involved. Add a pressurized ink system that completely eliminates spatter or
smear . . . and you’ll understand why modern oscillography will never be the same. It’s all in a
package only 10%" x 18%’ x 11%". Your letterhead request will bring you the complete story.

———!DrUSh INSTRUMENTS

DIVISION OF 37TH AND PERKINS, CLEVELAND 14, OHIOQ

Circle 901 on reader service card



New low-silhouette NOVAR

Bottom-exhaust NOVARS permit
more compact TV designs

You can now take full advantage of the
outstanding performance and proven re-
liability of RCA’s NOVAR tubes while
making your color and black-and-white
TV receivers more compact.

New bottom-exhaust NOVARS fit all
existing NOV AR sockets and are unilater-
ally interchangeable with their prototypes.
They add lower overall height to the many
advantages that have made the NOVAR
line first choice among design engineers,
for their high-dissipation sockets:

RCA DISTRICT OFFICES-EAST, 32 Green St.,

Newark, N.J., 07102, (201) 485-3900
MID-ATLANTIC. 605 Marlton Pike, Hoddonfield, N.J. 08034, (609) 428-4802 * MID-
CENTRAL. 2511 East 46th St., Building Q2, Atkinson Square, Indianapolis, Ind. 46205,
(317) 546-4001 * CENTRAL: 446 East Howord Avenve, Des Plaines, lllinois 60018,
(312) 827-0033 * WEST. 6363 Sunset Blvd., Hollywood, Calif. 90028, (213) 461-9171

e High dissipation capability—short, large-
diameter internal leads provide high
thermal conductivity for very effective
heat dissipation.

o RCA Dark Heater (in heater-cathode
types) —gives cooler heater operation,
longer tube life and more stable per-
formance.

e RCA Bonded Cathode—delivers long life,
top performance and high reliability in
types operating under high-voltage,
high-temperature conditions.

The NOVAR line now includes 34 types
of tubes, most of which have been changed

to bottom-exhaust construction. In this
broad line of highly reliable receiving
tubes, you are sure to find one or more that
will benefit your new equipment designs—
both mechanically and electrically.

For application information and tech-
nical data on specific NOVAR types, call
your nearest RCA Dis-
trict Office. Or, for a
copy of “NOVAR
Tubes” booklet, write
RCA Commercial Engi-
neering, Harrison, New
Jersey 07029.

RCA NOVAR tube characteristics are detailed in
Technical Booklet 1CE-311.
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