












































































































































































































































































































































The wide variety of Band Pass Filters now available
from Telonic Enginecering lets vou select passband
width, center frequency, and selectivity characteristics
all the way from 100 mc to 3 Ge.

These miniature, tubular filters include the TBP series
(15 watts, low insertion loss), the TBA series (30 watts,
very low insertion loss), and the TBC series (100 watts,
ultra low insertion loss). All are Tschebyscheft types
incorporating 2 to 8 resonant sections, depending on
the filtering characteristics desired.

Their small size, low weight, ruggedness, and
excellent performance suit them for any bandpass
filtering requirements within their frequency
range. They are
ideal for both
ground and air- TBP
borne commu- &
nication .
systems. TBA

|5 18R130-20-b6s

A unique set of specification sheets describing con-
venient ordering procedures is available on request.
The engineer can quickly define his specific filter re-
quirements, and by virtue of Telonic’s modular design,

obtain DELIVERY IN 72 HOURS if needed.

|

ENGINEERING
= CO.

) Division of Telonic Industries, Inc.
[ 480 Mermaid Street » Laguna Beach, California
t Phone 714-494-7581 « TWX 714-673-1120

Specialists in Microwave and RF devices from 1 mc to 6 Gc;
filters, multipliers, impedance bridges, terminations, mismatches.

110 Circle 110 on reader service card

C.G.E.C.

Pure sintered oxides
Vacuum-tight ceramic-metal assemblies

in the field of pure sintered oxides produced
by C.G.E.C. two ceramics are specially adapted
to electronic applications :

Alucer 97 and Berycer

ALUCER 97

97 % pure alumina sintered at high tempe-
rature, specially well adapted to refractory
metallizing for ceramic-metal seals.

BERYCER

pure beryllia (BeO content higher than 99,9 %)
sintered at high temperature. Berycer provides
a very good thermal conductivity and a great
electrical resistivity.

Both oxides are vacuum-tight, non porous
(therefore immediatly degassed), very refrac-
tory. They have a high mechanical strength,
a good resistance to thermal shocks, low
losses under high frequency, good dielectric
properties. They can be machined to accurate
dimensionsand offeranexcellent surface finish.

C.G.E.C. can produce components in Alucer 97
or Berycer, according to your specifications.

COMPAGNIE GENERALE
DELECTRO CERAMIQUE

P.O.Box 113 TARBES (H.P) FRANCE
TEL:93-32-91 TARBES

Circle 206 on reader service card
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Soviet Union

Electronic arm

Sergei Zubkov got out from behind
the wheel of his car, lifted the hood
and began fussing with a screw-
driver and wrench. When he had
the engine running smoothly again,
he went back into the car, lighted
a cigarette, and resumed his trip.

i

the prothetic sleeve.

In Moscow, Yakov Yakobson de-
scribed what’s new about the arm
he helped to develop. Grasping an
article with most artificial limbs in-
volves muscles relatively distant
from the forearm, he explained. But
with the electronic arm, the fingers
are moved electrically and they are
guided by electric currents in the
upper part of the forearm.

Muscle contraction is caused by

Electronic arm writes legibly after the user has

had two hours’ instruction and practice.

This incident wouldn’t be worth
reporting—if Sergei’s right arm
hadn’t been amputated just below
the elbow during World War II.

One of 200. Sergei is one of about
200 Russians who have been fitted
with electronic arms, which use
muscle currents to control move-
ments of the fingers. Now the de-
vice is being used in Britain, by an
organization called the Lady Hoare
Thalidomide Appeal, which paid
the Russians $30,000 for rights to
the device for eight years. The Brit-
ish organization was formed to
help limbless babies. Lady Hoare
has granted a license to J.E. Hanger
& Co. of London to manufacture

biological currents sent along nerve
fibers. These currents are picked
up by electrodes, mounted to the
skin and attached to the prothetic
sleeve that fits over the arm. The
currents are then amplified and
used to trigger a tiny three-watt d-c
motor built into the artificial limb.
The motor makes the artificial
fingers bend and straighten.

The muscle signals vary from 50
to 200 cycles per second and from
25 to 200 microvolts.

Flip of the wrist. Next year the
Russians hope to add a wrist-turn-
ing capability to the electronic arm;
at present the arm only bends up
and down. And in 18 months they

hope to be able to control an entire
arm instead of just a forearm.

A British engineer who studied
the electric drive-motor figures it
must be a byproduct of Soviet mis-
sile work. It’s a low-inertia, instant-
reversal device with high—but un-
disclosed—power-to-weight ratio.
The 12-volt motor is considered the
key part of the electronic arm.

The rechargeable battery is said
to be able to operate the arm for
two days. The entire arm weighs 2
pounds, 11 ounces; of this, the bat-
tery comprises 11% ounces.

Lifting an egg. One British am-
putee, who lost his right hand in
North Africa works at a factory
that makes conventional artificial
arms. It took him only two hours
to learn to use the electronic arm
well enough to pick up an egg, lift
a glass to his mouth, and write his
name.

Another patient, after a longer
practice period, says he’s able to
hold onto straps on buses, buy tick-
ets and handle the change—things
he couldn’t do with metal hooks.

About 20 electronic arms are in
use in Britain.

Great Britain

Computer teamwork

Britain’s steel industry continues
its massive modernization program.
Associated Electrical Industries,
Ltd., has a contract to install the
first on-line, closed-loop computer
control to operate a plate mill in
Britain. The $700,000 installation,
scheduled late next year, will make
the Lackenby plant of Dorman
Long Steel, Ltd., one of the most
modern in the world.

AEI is manufacturing a GE/PAC
4000 computer under license from
the General Electric Co. in the
United States. The British electron-
ics concern also will be in charge
of the mill’'s systems engineering,
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programing and commissioning.

Day’s job in a second. Computer
controls will take just fractions of
a second to perform mill-setting
calculations that would require
several days if done with a calcu-
lator. In real time, the computer
will determine optimum mill set-
tings for each slab, using a contin-
uous stream of data from the mill
instrumentation. Then it will set
up the mill automatically. Present
methods require a predetermined
pattern of control, using data on
punched cards.

The computer will start with four
main tasks: on-line control of the
universal plate mill, control of the
furnace that reheats the slab, dis-
play of slab-plate tracking data for
a big stretch of the process line,
and logging of data. Later it may
be given more dutics.

Bookkeeping, toco. Another ap-
proach in British steelmaking in-
volves several computers. In 1962
Richard Thomas & Baldwin’s Spen-
cer works opened a steel mill de-
signed for eventual operation “on a
multicomputer basis.” The company
says its hot-strip mill is being run
successfully by four computers—
three Elliott 803s and one ITE 412.

Another company, the Park Gate
Iron & Steel Co., employs three
computers not only for making steel
but for accepting customers’ orders
and balancing the accounts. Park
Gate, a subsidiary of Tube Invest-
ments, Ltd., uses the computers at
its Rotherham works.

Japan

Bridgehead in the U. S.

Japanese television makers are
broadening their already-substan-
tial bridgehead in the United States
market. Exports to the U.S. are up
24.6% from 1963.

To Christmas shoppers and to
some retailers, however, the gain
hasn’t been evident. They see about
as many receivers with Japanese
names—Sony, Hitachi and others
—as last year.

That’s because of a new trend in
Japanese marketing in the U.S.:
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The manufacturers are swinging to
American brand names.

Sony also has awarded a produc-
tion license to a Mexican company.
It’s Sony’s first license to a Latin
American concern.

A matter of geography. At least
14 Japanese companies export tv
sets to the U.S. But only four of
them — Sony  Corp., Matsushita
Electric Industrial Co., Hayakawa
Electric Co. and Hitachi, Ltd.—use
Japanese brand names. Two of
these, Matsushita and Hayakawa,
also export private-brand sets.

The biggest obstacle to Japanese
companies is geography—the sheer
size of the United States. In addi-
tion, competition is fierce, both
from American companies and
from other Japanese concerns.

Even Sony, the leading Japanese
invader of U.S. markets, concedes
that it cannot cover the country
adequately in sales and service.

Local labels. Receivers made by
Toshiba, the Tokyo Shibaura Elec-
tric Co., are sold in the U.S. with
the following labels: Sears, J. C.
Penney and Bradford. Sanyo Elec-
tric Co. sets are sold under the
labels of Master, Sears, Golden
Shield, Muntz and Magnavox.

The Yaou Electric Co. sells re-
ceivers in the U.S. with Philco and
Airline labels.

The Mitsubishi Electric Corp.
uses the following names: Wes-
tinghouse, Singer, Bradford and
Penn Crest.

Victor Co. of Japan, Delmonico;
Nippon Columbia Co., Olympic
and Fair Crest; Nippon Electric
Co., Magnavox; Aiwa Co., Brad-
ford; Osaka Onkyo Co., Commo-
dore and Muntz; Realtone Elec-
tronics, Inc., Realtone.

U.S. makers’ view. U.S. manu-
facturers often buy Japanese sets
to fill gaps in product lines. When
a U.S. company buys from several
Japanese manufacturers, however,
this makes for complex business
relationships.

Industry observers expect a pat-
tern of exclusive tie-ins between
individual U.S. companies and in-
dividual Japanese concerns.

The coming of color. At least one
Japanese company plans to reverse
the trend and sell under its own

name. Yaou says it will start selling
nine-inch portable color tv sets in
the U.S. next spring under its own
name.

Japan began exporting color tv
to the U.S. in July. About 6,000
standard-size units have been
shipped so far.

Large black-and-white. The Jap-
anese also seem almost ready to
sell large-size transistor tv sets in
the U.S. Sony recently introduced
a 12-inch transistor set in Japan
that sells for $137.50. That’s only
slightly above the $114-to-$122
price of comparable tube sets. Sony
declines to discuss its export plans.

The company says its goal is to
bring the price of transistor tv sets
10% below those of tube sets by
April, 1966.

Sony’s 12-inch operates off 24-
volt a-c or d-c¢ power. This voltage,
rather than the earlier 12-volt de-
signs, permits the higher horizontal
sweep power required by the larger
picture tubes.

In Mexico. Sony has also granted
its first license in Latin America.
The recipient is Industrias Riojas
S.A., a Mexico City maker of elec-
tronic products for the home.

By the end of the year, the Mexi-
can concern expects to be produc-
ing 2,500 Sony transistor tv re-
ceivers a year, all with 5-inch or
4-inch screens. Next year, Indus-
trias Riojas also plans to make Sony
f-m radios and tape recorders.

The Mexican manufacturer says
it won’t export to the U.S. but has
contracts to sell in Brazil and Co-
lombia.

At first Industrias Riojas will im-
port all of its tv parts from Japan,
according to Jose Riojas, Jr. the
company president. Within two
years, he said, 35% of the parts
used will be made in Mexico.

Middle East

Tvin Lebanon

Tiny Lebanon, whose principal
products are oil, fruits and sand-
storms, now has a television as-
sembly plant.

The George Hawi Middle East
Co. opened last month and is al-

Electronics | December 28, 1964



Electronics Abroad

ready turning out tv sets at a 100-
a-month clip.

George Hawi, who owns the
company, is a 43-year-old engineer-
ing graduate of Cairo University.
He has worked, among other
places, in Britain and at the Chrys-
ler Corp. plant in Detroit.

Commercial system. Lebanon,
with 100,000 set-owners, has the
Middle East’s only tv broadcasting
system that’s entirely privately
owned. Other systems in the United
Arab Republic, Iran and Syria are
government-run. The Iraq Petro-
leum Co. also operates a tv station
at Shatt al-Arab, and the Arabian-
American Oil Co. has a transmitter
in Dhahran, Saudi Arabia.

Jordan and Saudi Arabia plan to
begin operating state-owned sta-
tions during 1965.

Hawi estimates tv sales in the
Middle East at 100,000 a year, and
predicts a 25% annual increase.

Cost $200. A 23-inch set retails
for about $200 in Beirut, Lebanon.
That’s approximately 30% less than
comparable sets made in the United
States.

The Hawi sets employ a simple
wired circuit containing 10 diodes
and transistors and 13 vacuum
tubes.

Domestic industry. While the
Middle Eastern tv market expands,
Hawi expects foreign companies’
share of that market to shrink. He
cites exclusive contracts between
government-run plants and foreign
suppliers of parts. He also says
many big foreign producers won’t
bother making specialized sets for
relatively small markets such as
Lebanon.

“I tried to obtain components
from Westinghouse (Electric Co.)
based on simplified circuitry,” he
says, “but the interest just wasn’t
there.”

American companies are over-
shadowed in Lebanon by Philips
Gloeilampenfabrieken, N. V., of the
Netherlands, and Grundig GmbH
of West Germany. These two com-
panies sell about one-half of
Lebanon’s tv components.

Labor aids. For his unskilled
work force, Hawi prepares sche-
matic diagrams, exploded views of
the assembly, detailed full-color
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Hawi and one of his first tv sets. Horizontal
and vertical controls are automatic.

photographs, and sets in various
stages of completion.

For alignment procedure, each
technician is given a picture of the
image he should see on the oscillo-
scope at each stage of the proce-
dure. He also receives detailed in-
structions for making adjustments.

The technicians attend a three-
month course in assembly. Align-
ment control is covered in an
optional two-week course.

Tv in Syria. In Damascus, Adel
el-Saadi, Syria’s former industrial
minister, announced before his res-
ignation that Telefunken AG would
build a television assembly plant in
Syria early next year. In Berlin,
Telefunken added that components
would be supplied from West Ger-
many.

The Syrian official said the plant
would be able to produce 25,000 tv
sets the first year and 50,000 sets
by 1968. Plant equipment will cost
$141,250, he added.

France

Mixed-manned radar

When the NATO foreign ministers
ended their semiannual meeting on
Dec. 17, most of the public dis-
putes had centered on the pro-

posed allied nuclear fleet. But one
of the most vexing problems was
tackled almost entirely in private.
This problem, an important one to
the electronics industry is called
Nadge—an acronym for NATO air-
defense ground environment.

To the North Atlantic Treaty Or-
ganization, Nadge represents a
communication network linking
early-warning radar stations into a
single system with a central com-
mand-and-control headquarters.

To electronics manufacturers,
Nadge represents a $308 million
project. Proposals for competitive
bids were sent out a few weeks
before the NATO meeting.

Decentralized. Some bureaucrats
compare Nadge with Sage, the
seven-year-old warning system in
North America, whose formal name
is semi-automatic ground environ-
ment. But cynics compare Nadge
with the proposed mixed-manned
fleet. Nadge will have 15 command-
and-control headquarters, one for
each NATO member.

Still, Nadge will completely re-
place the human element with au-
tomatic computer control. And if it
does not completely unify the radar
sets stretching from northern Eur-
ope to Turkey, at least it will close
gaps in the network.

The bid proposals for the first
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time require each company to take
into account its country’s balance-
of-payments problem. Companies
are asked to submit plans under
which private industry in each
NATO country would receive
Nadge subcontracts totaling ap-
proximately what each country pays
for its share of the Nadge system.

This way, no country should
suffer any outflow of gold—an im-
portant safeguard for the United
States, which will put up $100 mil-
lion, or 30.85% of the cost.

International bidding. NATO is
reported to have provided few
guidelines in its proposals. Defini-
tions are left up to the companies
and their governments.

A consortium must win the bid,
and it is understood that Litton
Industries, Inc., the Hughes Air-
craft Co. and Westinghouse Elec-
tric Corp. are forming groups to
enter bids. But such arrangements
become complex when companies
within the consortium are interna-
tional in scope. Does a wholly or
partially owned American subsid-
iary in a European country count
for that country or for the U.S.?

Sweden

Remote control for trains

Two portable control devices are
being tested on Swedish railroads.
One is an autopilot for the Stock-
holm subway. The other is a radio
control for engines at switchyards.

In a three-month tryout on a six-
mile stretch of subway, the auto-
pilot is said to have passed every
test. Now the designers want to
improve the braking. On dry rails,
the autopilot stops a train within
seven feet of a selected point; in
contrast, a system being designed
for San Francisco’s rapid-transit
system is expected to be accurate
to within one foot. The Swedish
engineers hope icy rails won’t make
their braking system even less pre-
cise than at present.

Full use by ’68. By the end of
1965, subway officials expect to
have autopilots on all trains of one
11-mile line. By 1968 all 650 cars
on the full 40-mile length of the

114

Stockholm subway should be con-
trolled by autopilot. The officials
expect no opposition from unions.

The autopilot system was de-
veloped by Allmanna Svenska
Elektriska AB (ASEA) and the

Command box weighs only 514, pounds,
yet controls a 100-ton train

engine. New model will have control
buttons on front instead of top.

Stockholm Subway Authority. The
subway’s engineers say the auto-
pilot increases train efficiency by
eliminating human error, cuts
power consumption about $100,000
a year, and requires only one at-
tendant on a train instead of two.

Portable control. The autopilot
control box is a portable unit
weighing about five pounds. Some
relays and actuators in the system,
however, are permanently fixed in
the subway cars.

The control box is a selector
switch for controlling different
numbers of cars that make up a
train, and a switch for full manual
control of a train. Driverless trains
aren’t contemplated soon.

After a guard closes the door
and pushes the “go” button, the
autopilot starts the train. Speed is
controlled by a cab-signal system,
Stopping signals are received 350
yards from the station by a device
that consists of an inductive coil
between the rails. The coil emits
an audio tone at 5,000 cycles per
second. By counting a wheel’s rev-
olutions, a programed reference-
braking curve in the autopilot con-
trol box compares the train’s speed
with the desired speed, and adjusts
braking pressure. Closed-circuit
television, to give a motorman-
guard a better view of the platform,
is being tested by the Swedish
State Railways and the privately

owned Grangesberg Railroad. The
test model, manufactured by the
Storno  Communications Co. of
Copenhagen, is being redesigned
into a more convenient pack.

Push-button switching. Engines
are switched by a portable radio
control. The push-button device,
with a range of one kilometer,
weighs only 5% pounds and meas-
ures 7 by 8 by 2 inches. A flexible
antenna fits along the operator’s
shoulder strap.

The push-button control is linked
to a servo system in the train cab.
Railroad officials say technicians
can learn to operate the device in
five minutes.

Three or four men now work at
one engine in a yard. These are
the driver plus a ground crew that
couples and throws switches. With
the remote-control device, the
driver can get out of the train and
do his own coupling and switching.

The fully transistorized transmit-
ter in the control unit is said to be
the first of its size that is made
for civilian use in Europe and that
operates at 450 megacycles per
second. This frequency was chosen
to avoid interference from other
transmitters and from electrical
wiring in switchyards. The trans-
mitter occupies only one-fourth of
the control-unit pack.

Servo Unit. The servo system,
designed by the State Railways, is
linked to a push-button system in
the cab. This allows push-button
control either from the remote ra-
dio or directly from the cab.

The receiver, a conventional
Stornophone V for 450 megacycles,
is equipped with relays and tone
controls. It is powered by the
locomotive’s 24-volt battery. Since
different tone signals are used, it’s
possible to have any number of
remote-control units in the same
switchyard without fear that they’ll
interfere with one another.

The system—transmitter, remote
control unit, receiver and servo sys-
tem—costs about $4,000. Five such
systems are planned.

The Swedish State Railways co-
operated with a privately owned
railroad, Trafik AB Grangesbergs-
Oxelosunds Jarnvagar, in develop-
ing the system.
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Find the
manufacturer...

Fast!

It's just a matter of seconds to get the valuable
information you need about electronic manufacturers
and suppliers in the Electronics Buyers’ Guide.
The EBG has over 200 pages listing the names,
addresses, phone numbers and key individuals
of manufacturers of electronics equipment, related
components and materials. All this plus vital
company statistics. At a glance you know important
facts about the company, exactly what each
company makes, and where to find the
manufacturers’ representatives in your area.

‘ No wonder the EBG is the industry’s standard

i catalog-directory!

ko Electronics Buyers’ Guide
¢ A McGraw-Hill Publication
330 West 42nd Street, New York, N. Y. 10036
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