












































































































































































































































































































































Special Introductory Offer

To new members of the

ELECTRONICS and CONTROL ENGINEERS' Book Club
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YOURS WITH A CHARTER MEMBERSHIP
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Electronic Designers’ Handbook, Electronic Switching, Timing, and Digital Computer and Control Wave
Edited by R. W. Landee, D, C Pulse Circuits by J, M. Pettit Engineeri w R S L v by L. Strauss.
Davis, and A. P. Albrecht, Pre- Provides a pra al understand Full cove > from basic design and te
sents detailed, practical design ing of complex circuits to, advanced programming tech- generating and
data aiques

Publisher’s
Price, $7.00
A Club Price,
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Mathematics for Electronics with Magnetic
Applications by H. M. Nodelman by W. E.
and F. W. Smith, Jr. Methods
for solving practical problems
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ods and devices,

Recording Techniques
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Price, $10.00 i
Club Price,
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Price, $23.50
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8 Publisher’s
Price, $15.00

Club Price,
$12.75
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Price, $13.00
Club Price,
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Pulse and Digital Circuits, by J.
and H. Taub. Fully
explains pulse and digital circuit
operation for electronic systems
design

and Shaping
s Millman

Essential fe:
praetic
-shaping
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Publisher’s

Price, $12.50

Club Price.
10.65

Publisher’s
Price, $15.00
Club Price,
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Control Engineers’ Handbook by Transistor Circuit Design, pre- Information Transmission, Modu-
Full descrip- J. C. Truxal. A wealth of prac- pared by the Engineering ft lation, and Noise by M. Schwartz.
tical help on automatic feedback of Texas Instruments Inc. - A unifled approach to communi-

tion of magnetic recording meth-

control systems.

duces theory to actual

practice. cation systems,

How many of the books shown here do you wish you had immediately at hand?

Select one for JUST A DOLLAR! Choose
from Electronic Designers’ Handbook, Mag-
netic Recording Techniques, Wave Genera-
tion and Shaping, and seven other valuable
books . . . your introduction to membership
in The Electronic and Control Engineers’
Book Club.

If you’re missing out on important tech-
nical literature—if today's high cost of read-
ing curbs the growth of your library—here’s
the solution to your problem. The Electronic
and Control Engineers’ Book Club was
organized for you, to provide an economical
technical reading program that cannot fail
to be of value to you.

All books are chosen by qualified editors
and consultants. Their thoroughgoing un-
derstanding of the standards and values of
the literature in your field guarantees the
authoritativeness of the selections.

How the club operates. Periodically, as is-
sued, you receive free of charge The Elec-
tronic and Control Engineers’ Book Bulletin.
This gives complete advance notice of the
next main selection, as well as a number of
alternate selections. If you want the main
selection you do nothing; the book will be

mailed to you. If you want an alternate
selection . or if you want no book at
all for that particular period notify

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

We ask you to agree only to the purchase
of three books in a year. Certainly out of the
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large number of books in your field offered
in any twelve months there will be at least

three you would buy anyway. By joining
the Club you save yourself the bother of
searching and shopping, and save in cost

about 15 per cent from publishers’ prices.

Just check any two
$1.00 and one

Send no money now.
books you want—one for only
as your first Club selection—in the coupon
below. Take advantage of this offer now,
and get two books for less than the regular
price of one,

The Electronic and Control Engineers’ Book Club Dept. FL-11-4 Check 2 Books: We will send

330 West 42nd Street, New York, N. Y. 10036

Please enroll me as a member of the Electronic and Control Engineers’
Book Club. T am to receive the two books I have indicated at the right
You will bill me for my first selection at the special club price and $1
for my new membership book, plus local tax, and a few additional cents
(The Club assumes this charge on prepaid orders.)
Forthcoming selections will be described to me in advance and I may
I need take only 3 selections or alternates in 12

for delivery costs.

decline any book.

months of membership. (This offer good in U.S. only.)

Address
City..

Company

If not completely satisfied,
NO RISK GUARANTEE [ not, comvletel

first

]
|

|

|

|

|

|

} PLEASE PRINT
|

|

|

I

|

|

|

within 10 days and your membership will be canceled.

shipment

the higher priced book for only
$1.00, and the other as your
Club Selection:

Electronic  Designers’ Handbook,
$15.75

Electronic Switching, and
Pulse Circuits, $7.60

Digital Computer and Control Engi-
neering, $12.35

Wave Generation and Shaping,
$11.05

Timing,

Pulse and Digital Circuits, $12.75

Mathematics for Electronics with
Applications, $5.95

Magnetic Recording Techniques, $8.50
Control Engineers’ Handbook, $19.95
] Transistor Circuit Design, $12.75
Information Transmission. Modula- l
|

you

tion, and Noise, $10.65 FL-11-4
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Italy

Subway alla Milanese

Italy’s most avid television viewers
work on Milan’s new Metropoli-
tana, the $70.4-million subway that
opened Nov. 1.

They're central traffic directors,
who keep track of the 48 station
platforms along the seven-mile line
by means of closed-circuit tv.

The Metropolitana is generally
considered to be the most elec-
tronically controlled subway in the
world. That distinction may be
short-lived, however. Next March,
San Francisco is scheduled to
begin testing its new computer-
controlled transit system.

Big brother. The tv system oper-
ates with 30-megacycle, carrier-
modulated signals. It permits the
traffic director to see any station on
his screen simply by pressing a
button. Or he can use automatic
programing to show all the stations
in rotation at preset intervals.

He can choose either a wide-
angle, over-all view of a station or
a close-up.

When a platform is filled, he
closes the gates until a train picks
up some passengers.

As a back-up, each station also
has gate guards and local dispatch-
ers watching other tv monitors.
The guards close the gates if the
central director doesn’t. The dis-
patcher signals the driver to close
the train doors when everybody is
aboard.

The cameras are equipped with
vidicon tubes, built by the Radio
Corp. of America, that give clear
pictures with only the 10-lux emer-
gency lighting.

Electron control. Although drivers
remain on the job, the trains’ speed
is closely monitored by a scan-and-
control system made by the West-
inghouse Electric Co. If the driver
fails to follow orders, the brakes
are applied automatically.
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Director’s-eye view of platform, seen directly and as enlarged on tv screen

The system is a third-rail type
that has been in use several years
in the United States and Europe.
Magnetic pickups on the train iden-
tify control signals sent through
the third rail. The driver receives
instructions from back-lighted dis-
plays on a panel.

Each train also has an imme-
diate-action monitor for blocked
track. The monitor automatically
cuts out the speed-control system
and tells the driver to slow down.

To cut costs, one system moni-
tors and controls both the control
signals and the propulsion-power
systems.

The system, called Fertrasco,
operates on scanning, one a second,
of the speed-signaling and power-
transmission lines.

Communications. Controllers of
traffic and of power have an elabo-
rate communication system at their
disposal. An automatic telephone
exchange, using 60-volt power,
combines both preselector and
selector functions by means of a
three-digit dialing system. It offers
automatic dialing, automatic break-
in for an emergency call if a line is
busy, 10-party conference calls and
a direct line between the traffic and
power controllers.

An emergency system also allows

a train driver to talk with either
controller when necessary. He is
connected with central control as
soon as he starts talking; a mag-
netic-plug setup operates a phonic
relay.

The central traffic controller also
has access to loudspeakers at each
station by means of a speaker-
microphone. Ordinary messages
about arrivals and departures are
made automatically from tape re-
cordings, but the controller can
break in at any time with special
messages.

West Germany

Brain drain

“If you want a top engineering job
or a professorship in West Ger-
many, first make your reputation
abroad.”

That advice from a German en-
gineer typifies the attitude of many
of his colleagues. They say Ger-
mans abroad are wooed by state
and private concerns with a fervor
unmatched in normal recruiting
procedures within Germany.

Yet Germany’s “brain drain” has
not attained the scale prevalent in
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Britain. And there are signs that it
may never do so, thanks to some
effective countermeasures by the
Bonn government and private in-
dustry.

Lower pay. Most German re-
search and development in elec-
tronics is conducted at publicly
supported institutes by scientists
who are paid less than half as
much as they could get for compa-
rable work in the U.S.

At the Max-Planck Institutes, for
example, an experienced engineer
with a master’s or doctor’s degree
receives $300 to $420 a month. An
institute director may be paid $440
to $635.

Yet the cost of living is not much
lower than in the U. S. Food prices
are slightly higher, clothing is con-
siderably more expensive, and
gasoline costs 55 cents a gallon.

Besides getting attractive offers
from the U.S., German scientists
are being lured away by inter-
national  associations — Euratom,
Cern, Esro and Eldo—whose
salaries are often double those at
comparable German organizations.
Often an engineer in Germany
works with a foreign colleague
from an international association
whose pay, for comparable work,
is double the German’s.

Countercurrent. In recent months,
however, many German scientists
have returned from abroad. The
most celebrated is Nobel Prize
winner Rudolf Mossbauer, the
physicist for whom the Mossbauer
effect is named. He has returned
from the University of California to
take a professorship in Munich.

Other factors prompt other en-
gineers and physicists to return to
Germany. One factor is a mixture
of idealism and patriotism, spurred
by Germany’s resurgence in elec-
tronics and aviation.

New exodus. Another factor is
Israeli pressure generated by Ger-
man scientists’ technical contribu-
tions to the war machine of the
United Arab Republic. The Bonn
government has tried to lure the
500 German rocket and aircraft
specialists back from Egypt.

Bonn’s efforts are beginning to
produce results. In the past few
weeks, about 120 West German

Rudolf L. Mossbauer, Nobel lrea

engineers—60% of one Egyptian
plant’s technical staff, including
several top telemetry people—
have given notice of their intention
to leave Egypt by the end of the
year. The exodus is said to include
Germany’s top three specialists in-
volved in Egypt’s rocket program.

Bonn is conducting a quiet cam-
paign in German industry to find
high-paying jobs for the non-
political engineers who still remain
in Egypt. There aren’t enough jobs
in Germany, but suitable positions
sometimes are found in France and
the U. S.

Another group of returnees came
from Werner von Braun’s rocket
specialists who went to the U.S.
after World War II. Some of these
men now work at private com-
panies, and have been sent to Ger-
many as representatives of their
American employers.

Belgium

All-European satellite

In an unusual display of coopera-
tion, six European countries are
working together to launch a satel-
lite. When it’s built, Australia will
participate in firing it near Darwin
early in 1966.

Europa I represents the efforts
of 1,000 engineers and the expen-
diture of $70 million this year alone.

The program is run by a group
called the European Launcher De-
velopment Organization. Its goal

is to develop a space program
relatively independent of East-

West competition.

British first stage. The British
are building the heavy first stage.
The four-engine second stage is
French. West Germans are work-
ing on the third stage. Italy is
building the payload. Belgian radio
equipment will guide the satellite
over the North and South Poles.
And the Dutch are providing var-
ious telemetry and control systems.

There has been some concern
that Britain’s new Labor Govern-
ment, in its present economy drive,
might try to get out of this space
effort. But Europa I seems too far
advanced for any drastic curtail-
ment.

Belgian role. The Belgian equip-
ment has four tasks: to pick up and
track the launch vehicle’s third
stage, to determine its position and
velocity vectors, to guide it toward
the optimum trajectory, and to
calculate the points of injection
into orbit and of separation of the
satellite from the booster.

Belgium has mounted an in-
dustry-wide effort to develop and
produce the guidance station,
which will cost $10 million.

The only major equipment de-
signed and produced outside of
Europe is a CDC 3200 computer
made by the Control Data Corp.
The ideal trajectory is programed
into the computer, and the actual
trajectory is compared with it.

The computer puts the third
stage on target with a minimum of
fuel consumption.

Six antennas. On the ground, a
six-antenna array comprises a pair
of interferometers, in the form of
a half-headed arrow, and a dis-
tance-measuring set.

Up-channel transmission is han-
dled by the antenna farthest away
—1,000 meters—from the reference
antenna (the head of the arrow).
Powered by a 10-kilowatt trans-
mitter, the up-channel antenna
emits a highly directional con-
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tinuous-wave signal of 1427 to
1,479 megacycles, frequency-modu-
lated by ranging tones of 125
cycles, 2 kilocycles and 32 kilo-
cycles. An f-m subcarrier carries
the guidance signals.

The antenna next to that at the
arrow tail is the other half of the
ranging pair. It receives down-
channel signals of 1,535 to 1,540
megacycles transmitted by a 200-
milliwatt satellite-borne transpon-
der. The phase difference between
receipt of the ground signals and
those returned by the satellite
transponder is the basis for the dis-
tance measurement because dop-
pler frequency-shift measures ra-
dial velocity.

Workhorse antenna. All other
antennas are slaved to the range
receiver dish. Along with its rang-
ing function, the antenna auto-
tracks the third stage through a
simultaneous lobing system, using
four primary feeds.

The first stage of the receiver for
each antenna is a reflection-type
parametric amplifier with passband
of 9.5 megacycles and gain of 18
decibels.

Great Britain

Homemade quartz

Standard Telephones & Cables,
Ltd., says it is manufacturing
quartz suitable for some kinds of
filters, although their Q is not high
enough for use in oscillators.

The process for making quartz
crystals was built into STC’s $2.8-
million crystal factory, opened
earlier this year at Harlow, Essex.
The company says one-pound
crystals are grown in 21 to 23 days
in a specially designed pressure
vessel. The same process takes
three million years in nature.

Torture chamber. The crystals
are made in a vessel 10 feet high
and 12 inches in diameter. They are
produced under pressure of 24,000
pounds per square inch, and heat
of 400° C. Under this heat and
pressure, small quartz chips are
dissolved in caustic soda, and the
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quartz grows in seed crystals that
are placed in the upper part of the
chamber.

Ounce for ounce, man-made
crystals are cheaper than natural
ones, according to STC. But accu-
rate cost comparisons are difficult
to make.

One reason is that, with the STC
process, quartz chips that formerly
were wasted can now be used as
seed, and it’s difficult to place a
value on this advantage.

Glass-coated microwire

Big advances are often based on
tiny components. Now Applied
Research, Ltd., says it has achieved
a long-time goal of microcircuitry
—oglass-coated microwire.

The company says it’s producing
100 reels of microwire a week, each
reel containing 550 to 1,100 yards
of glass-sheathed wire 20 to 54
microns in outside diameter. One-
third of this output is sold in Brit-

Homemade quartz, in one-pound slabs, comes out of pressure chamber.
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ain; the rest is exported.

Some companies in the United
States are using the wire, often
measured in fractions of a mil, for
experimental models of tiny wire-
wound resistors, transformers, in-
ductor coils, relays, thermocouples
and other devices.

Besides reducing the size, Ap-
plied Research says the glass wire
often improves a device’s perform-
ance.

Tiny but tough. A copper-core
microwire 0.6 mil in diameter has
withstood 320,000 pounds per
square inch of pressure, according
to the producer. Gold-core micro-
wire is being used in miniaturized
computer circuits, increasing reli-
ability and eliminating any danger
of oxidation or corrosion. The glass-
coated wire also has been made
with cores of silver and lead.

Its high insulation against radio
frequencies makes glass-coated
wire especially useful in amplifiers
and intermediate-frequency trans-
formers. With one exception, the
wire seems to be unaffected by
temperature extremes tfrom —225°
to +550°C. That exception is a
temporary loss of insulation resist-
ance during the excursion into
high temperatures.

Another company, Glass Devel-
opments, Ltd., is working on
sheathings for microwire nickel-
alloy thermocouples for tempera-
tures of 1,000° to 1,500°C. Glass
Developments is also working on
twin microwires, with two cores
running down a glass sheath. It’s
also working on double-sheathed
wires for greater strength.

Supersensitive. Herbert Wagner,
a researcher at the Battelle Mem-
orial Institute in Columbus, Ohio,
says a 6-micron copper-core micro-
wire can be substituted for the
standard 0.8-mil wire in a gal-
vanometer to increase the instru-
ment’s sensitivity without adding
to its weight. The sensitivity can be
increased tenfold with 0.1-mil
microwire, Wagner adds, but this
would require reducing the glass
insulation.

Glass-coated wire goes back at
least to 1924 when a Dbotanist
named G.F. Taylor was making it
for thermocouples in his hothouse.
He filled a glass tube with metal,
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heated the tube over a burner, and
drew out the glass-coated filament
as small as 0.01 mil in diameter.
Taylor’s methods were adopted
in the Soviet Union. A Russian re-
searcher recently reported attain-
ing glass-coated microwire only
0.01 micron—0.0004 mil—in diam-
eter. With it, relays and trans-
formers 99% smaller than with
conventional wire have been built.

India

Expansion

The Indian Defense Ministry is
moving to expand its electronics
plant in Bangalore.

By mid-1965, production at
ex-

Bharat Electronics, Ltd., is

Winding coils at Bharat is one
of 1,400 women employees.

pected to climb from the present
$8.4 million to $14.7 million.

The company will begin to make
radar equipment in collaboration
with Contraves AG of Switzerland,
and telecommunication gear under
technical agreements with compa-
nies in Britain, the Netherlands,
West Germany and Japan. It is also
considering computer manufacture.

The expansion will cost about $5
million.

Bharat, India’s only electronics
manufacturing company, has 3,500
employees, 40% of them women,
and operates a technical school for
800 trainees for jobs in various

branches of electronics.

The original Bharat plant was in-
stalled with technical help from
CSF, the General Telegraph Co.
of France.

Japan

Process control

In an attempt to sail on the rising
tide of demand, Japanese makers
of process-control instruments are
hurrying to replace mechanical con-
tacts with solid-state electronic
components.

This was the most significant
trend evident at the Osaka Instru-
ment Show.

Even though manufacturers in
the United States have been swing-
ing to solid-state for several years
—two to eight years, depending on
the application—customer interest
is just beginning to stir noticeably.

Out front. Japan’s leader in the
trend toward solid-state compo-
nents seems to be Yokogawa Elec-
tric Works, Ltd., which showed a
transistor amplifier for servo-type
recording instruments. Yokogawa
has replaced the mechanical chop-
pers of its earlier instruments with
photo choppers. The chopper uses
two cadmium selenide photocon-
ductor cells and two neon bulbs
ignited by a transformer inside the
chopper unit.

At $28, the photoconductor costs
about 50% more than its mechan-
ical rival. But it has longer life—
two to three years of uninterrupted
operation—and is unaffected by
vibration, mounting position and
magnetic fields. Yokogawa says the
chopper requires no maintenance
and does not give rise to voltage
drifts caused by temperature varia-
tions.

Low drift. Hitachi, Ltd., showed
instruments that featured silicon
transistor choppers. Two transis-
tors are enclosed in one can for
close thermal coupling to eliminate
any temperature differential.

A Hitachi engineer says several
transistor choppers, tested for 18
months with a 10-millivolt input
signal, had maximum drift of less
than 0.2%.
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SKINNY

Yes, very. That's the idea. When you have a Type Meck  Owverall  Ef IF
skinny neck you don’t eat so much. And this 12” Number Model Angle Dia.  Length (V) (A) Remarks
narrow neck picture tube has been specially 140BB4 55" 70° 0788”7 6625 1246 005 TRd TV

designed to meet the requirements of low power

consumption, portable transistorised TV. i 9” 900 0'788” 8’006” e
Another advantage of being skinny is, of course, e K i i e

the space saved. An all important factor in the 12AZp4 12" 1100 11257 9313" 43 06

design of portables. Yet another advantage is the 12BAP4 126 110" 11257 9313 43 03

greater deflection possible by the reduction of
overall length.

Hitachi manufactures B&W picture tubes rang-

310WB4 12 110 - 0788% 93317 1246 005 TIRd TV
310MB4 120 90 0788" 105517 126 005 JRd TV

ing from 5.5 inches to 19 inches. Naturally, only ~_310YB4 12" 110° 0788” 9.3317 42 045
tubes of 12 inches and less are specifically 16AUPA. 187 1140 11257 100087 63 06
suitable for portables. 16BEP4. 16" 114 1.128" 10006" 63 045

And don’'t forget, Hitachi manufactures the g 16" 114 1125 10006 53 043
complete gamut of TV tubes. Not only the - - - »
narrow neck, but standard B&W and colour tubes.  _[50PF22 167 90 1438° 151257 63 09 Colort

HITACHI SALES CORPORATION

333, N. Michigan Avenue, Chicago 1, lll., US.A. Tel: 726-4572/4
666, S5th Avenue, New York, N.Y. 10019, US.A. Tel: 581-8844
12715, S. Daphne Avenue, Hawthorne, Calif., U.S.A. - Tel: 757-8143

ToM MO Ja pon HITACHI, LTD., DUESSELDORF QFFICE:
Graf Adolf Strasse 37, Duesseldorf, West Germany Tel: 10846
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Paris VIII: Denis Jacob, 17 Avenue
Matignon ALMA-0452

Tokyo: Nobuyuki Sato
Shiba, Minato-ku (502) 0656
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u For more information on complete product
line see advertisement in the latest Elec-
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