










































































































































































































































































































































































































































































































































































Electronics Abroad

ITT calls the network the first step
toward complete direct-distance
dialing throughout South Vietnam,
and says it's as modern and com-
prehensive as any phone service in
Asia.

On-the-job training. The project
involves a broad training program.
Local labor had to be taught to in-
stall the system’s steel towers, four
of them rising 421 feet—the tallest
unguyed towers in Southeast Asia.
Vietnamese engineers and tech-
nicians are now being trained to
operate the system.

Besides Saigon, cities covered by
the microwave network are Tay
Ninh, Vung Tau, My Tho, Vinh
Long, Can Tho, Long Xuyen, Rach
Gia and Khanh Hung.

At Benmethout, work has begun
on installing a 50-kilowatt radio
transmitter that was supplied by
ITT’s Australian subsidiary. The
transmitter will be the tallest guyed
tower in Southeast Asia, according
to P,

Soviet Union

Thin-film superconductors

A Soviet physicist and theoretician
hints that the Russians are trying
to develop a room-temperature
superconductor made of thin film.

Alexei Abrikosov has told the
Soviet Academy of Sciences that
the future of superconductors lies
in films less than 10—3 centimeter
thick, and perhaps as thin as 10—
centimeter. Computer memory cells
already have been made with film
superconductors several square
millimeters in area and “a few
microns thick,” he says.

He indicates that the Russians
are abandoning the standard ap-
proach that uses permanent cryo-
genic magnets made of super-
conducting metals and alloys.
Abrikosov notes that such materials
are superconductive only near ab-
solute zero and require bulky re-
frigeration equipment and complex
controls.

Potential. The technological im-
plications of superconductivity are
almost infinite. Since its discovery
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Alexei Abrikosov hints at work on
room-temperature superconductor.

50 years ago by the Dutch phys-
icist, Heike Kamerlingh-Onnes, the
property has been mentioned as a
basis for lossless transmission of
power, enormously powerful elec-
tromagnets, and more efficient am-
plifiers, particle accelerators and
computers.

Theodor A. Buchhold, technical
consultant at the General Electric
Co.’s Advanced Technology Labo-
ratories, says, “Even if materials
were developed that became super-
conductive at the temperature of
liquid hydrogen [13.84°K], it would

e of enormous consequence.”

One approach in the United
States involves attempts to syn-
thesize organic substances that are
superconductive at room tempera-
ture. But, according to Buchhold,
such a material, organic or inor-
ganic, still seems to be many years
away.

Nanosecond range. Abrikosov
says computers using superconduc-
tive memories can operate in less
than 10—% second. And for applica-
tions outside the computer field,
superthin films can handle current
densities up to hundreds of mil-
lions of amperes per square centi-
meter.

As for two superconductive ma-
terials created last year—german-
ium telluride and strontium titanata
—Abrikosov says they’re not really
semiconductors but “metals with
peculiar properties of their own.”

Canada

$1 million gamble

Under a 120-foot radome in Nova
Scotia, Canada’s Department of
Transport is building a $5-million
ground station with so many in-
novations that the agency’s chief
engineer says it contains “$1 mil-
lion in technical gambles.” The
station, for use with communica-
tion satellites, is scheduled to be
opened this year at Mill Village,
about 80 miles southwest of Hali-
fax.

Perhaps the biggest innovation
is the use of a parametric ampli-
fier, mounted directly in the an-
tenna, instead of a maser amplifier.
The engineer, O. L. Britney, says
the parametric amplifier can be
cooled with a closed-cycle refriger-
ation system, so that liquid helium
doesn’t need to be added before
each pass of the satellite.

Other large ground stations, such
as the one at Gilhooly Downs, B. C.,
use maser amplifiers.

Twin transmitters. The Mill Vil-
lage station will use two trans-
mitters, instead of the usual one,
to send 10-kilowatt, 6,000-mega-
cycle signals to the satellite. One
transmitter will send telephone sig-
nals by single sideband; the other
will transmit both telephone and
television signals by frequency
modulation. The transmitters will
have identical, interchangeable
power amplifiers.

The station will have an elabo-
rate tracking system to handle both
operational and experimental com-
munication satellites at both low
and high altitudes. Tracking will be
both automatic and programed.

Orbital elements of the space-
craft, determined beforehand, are
converted in a general-purpose
computer into angular-position in-
formation. A “steering tape” con-
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tains the recorded angular-position
data, which is converted into an-
tenna-steering commands in the
program-tracking and timing sys-
tem. These signals are used for
acquiring the satellite, later as a
backup during the pass.

When the satellite is within the
antenna beamwidth, the monopulse
receiver locks onto the satellite’s
beacon signals and takes over con-
trol of the antenna drive system,
keeping the antenna pointed at the
satellite.

Australia

Buildup

To meet mounting mulitary pres-
sures in Southeast Asia, Australia
is beefing up her armed forces.
Last month she reinstated military
conscription. This month she or-
dered $350 million worth of equip-
ment from the United States. She
also has been placing orders in
Britain and France.

Citing the growing belligerence
of Indonesia to the north, Prime
Minister Robert Menzies has
boosted military budgets, from
$678 million this year to $966.5
million by 1968. The government
also is expanding civilian agencies
such as the Department of Civil
Aviation and the Post Office, which
operates all communications.

Indonesia, which maintains the
world’s fourth-largest army, has
vowed to destroy neighboring Ma-
laysia and has sent guerrillas to
harass that new republic. Australia
is sending combat troops to bolster
Malaysia’s defenses.

Tons of electronics. The new
U. S. equipment includes 12 Her-
cules C-130 jet transports, 24 Grum-
man S-2E antisub tracker aircraft,
and 10 Lockheed Orion P-3A planes
that can be used as transports or
as submarine hunters.

The P-3A, made by the Lock-
heed Aircraft Corp., contains 2%
tons of electronic, magnetic and
sonic equipment. The Grummans
will be used on the HMS Mel-
bourne, Australia’s only aircraft
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Antenna wire mesh of the mile-long east-west arm being inspected.

Dark horizontal line just above ground is a motor-driven shaft
that rotates the arm as much as 55° about its long axis.

carrier. They will have ultrahigh-
frequency and low-frequency direc-
tion finders, doppler radar, low-
altitude radar altimeters and uhf
transmitter-receivers, as well as
Jezebel passive long-range acoustic
search gear, direction finders for
electronic countermeasurers, Sniffer
submarine detectors that sense ex-
haust trails, Julie echo-ranging
gear, automatic target computers
and plotters, and retractable search
radar under the fuselage.

Weapons include the Tartar sur-
face-to-air guided missile, and anti-
submarine torpedoes.

New missile. Three destroyers
also were ordered in the U, S. at a
total cost of $130 million. They’ll
be armed with Australia’s new
antisubmarine missile, the Ikara,
which sheds its rocket propulsion
system on entry into the sea and
then homes on its target up to 15
miles away. Guidance to the target
is achieved by a radar pinpointing
system.

The Royal Australian Air Force
has ordered 10 Mirage ITI-B trainer
fighters from France and two mo-
bile radar controlling-reporting
units from Decca, Ltd., in Britain.

Southern skies

A new radio telescope, its mile-
long arms extending in four direc-
tions, has begun preliminary ob-
servations of the southern sky.
The new instrument is the Mills
Cross telescope, nearing comple-
tion at the Molonglo radio observa-
tory 11 miles from Canberra. It is

the world’s largest and most accu-
rate cross-type radio telescope.

Designed by B. Y. Mills, a pro-
fessor at the University of Sydney
and built at a cost of $1 million, the
telescbpe should provide clearer
pictures of the Milky Way than any
now available, because its resolu-
tion—several minutes of arc—will
be sharper than with existing tele-
scopes that use dish antennas. An-
other advantage is its location in
the Southern Hemisphere, facing
the central—and astronomically
most interesting—regions of our
galaxy.

Joint project. A new astronomy
center at Sydney, operated jointly
by Sydney and Cornell universities,
uses the Mills Cross and the 1,000-
foot dish-shaped radio telescope in
Arecibo, Puerto Rico [Electronics,
Dec. 20, 1963, p. 29]. The center is
preparing to catalog and chart 10,-
000 radio sources in the sky, and to
gather data on up to one million
others. The survey will take years.

In one night, the Mills Cross will
be able to make one million meas-
urements of radio emissions from
celestial sources.

The new telescope’s fine resolu-
tion requires a reeeiving aperture
several thousand feet in diameter.
The complete cross will combine
signals from the two arms to pro-
duce resolution as fine as that pro-
duced by a dish-shaped antenna.

Single - handed. The east- west
arm is already making test obser-
vations. It is mechanically tilted to
any desired elevation. The north-
south arm, scheduled to be operat-
ing late this year, is immobile but
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NOW, FILTERS
COMPUTER-BRED

Telonic RF and microwave filters
are now provided with a great new
level of quality, accuracy, and avail-
ability. Each individual design re-
quirement is automatically processed
by digital computer to guarantee per-
formance and quick delivery. The
program to meet your own filter
specifications is already con tape —
the design takes only seconds.

If you’re looking for low-pass or
band-pass units in the 30Mc to 6Gce
range, fixed or variable, cavity or
interdigital, tubular or tunable, look
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can be steered by adjusting the
lengths of electrical path from each
of the dipoles that comprise its line
feed. At the principal operating
frequency of 408 megacycles per
second there are 4,248 end dipoles.

Signals from the north-south arm
will enter 11 separate phase com-
binations, so that in effect the arm
will receive signals from 11 strips
of sky, each strip about three min-
utes of arc in height and 4° in
width. The strips are separated by
1.4 minutes of arc in elevation.

The east-west arm receives sig-
nals from one strip of sky that has
a three-minute arc width. The east-
west strip is perpendicular to strips
received by the north-south arm.
In the small areas where east-west
reception overlaps with north-
south, the signals are correlated.
The result is the equivalent of a
conventional telescope having 11
“pencil” beams at 408 megacycles.

Diagraming the sky. Scanning is
performed by the earth’s rotation.
The 11 correlated beams are com-
bined to form, on a facsimile re-
corder, a continuous contour dia-
gram of the sky’s radio brightness.
The telescope can also be steered
rapidly to scan many areas of sky
in one night.

At 111 Mec, the alternate fre-
quency, there are only three simul-
tancous beams of resolution. This
frequency was selected because it’s
the frequency at which ionized hy-
drogen clouds become opaque to
radio emission. From measure-
ments at the two frequencies, it
should be possible to deduce much
about physical structure of the gal-
axy and the Clouds of Magellan.

U.S. trailing. The United States
National Academy of Science has
expressed concern that Australia
has passed the U.S. in radio as-
tronomy and that the Soviet Union
is completing an instrument that
will put the Russians ahead too
[Electronics, Nov. 30, p. 26]. The
Soviet array at the Lebedev Phys-
ics Institute in Moscow is one
kilometer (0.625 mile) in each di-
rection in a range from 50 to 150
megacycles. It will resolve down to
about six minutes of arc.

Italy also has a large array out-
side of Bologna, with crossed arms
620 meters long and enough power

to approach the Soviet instrument
in resolution.

The best U.S. instrument is a
crossed-dipole array in California,
with one 2-mile and one 1-mile leg.
Its 26-megacycle output puts its
resolution far below the others.

France
NATO scorecard
Alliances have been completed

among contenders for contracts to
build an air-defense system for the
North Atlantic Treaty Organization.
Three consortiums have emerged,
all led by United States companies.
The prize is $308 million in elec-
tronics business.

The project is called Nadge, for
NATO air-defense ground environ-
ment [Electronics, Dec. 28, p. 113].
NATO has been vague about
Nadge’s goals, but it probably will
improve the existing surveillance
network from Norway to Turkey,
and make some substantial addi-
tions to it.

Computer control. Additions to
the present system will include
medium-power radars, height find-
ers, long-dwell-time radars and pas-
sive detection base lines for analyz-
ing targets carrying gear for
electronic countermeasures.

Data will feed into general-pur-
pose computers that will be able
to direct the air defense system
automatically, although in fact the
system will be operated semiauto-
matically.

Timetable. After seven years of
studies and discussions, a time-
table has been drawn for bidders.
They had until Feb. 15 to submit
general bids describing design
ideas. By May 1 they’re to spell out
detailed technical proposals. Then
company representatives will sit
down with evaluating teams from
NATO and argue about the nuts
and bolts.

At the end of September, the
evaluators will announce which
plans are technically acceptable.
The consortiums that pass this
test will have 60 days in which
to file cost estimates. Then, NATO
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is supposed to award contracts to
the lowest bidders.

Three contenders. Three con-
sortiums are known to be in the
race. One, led by Litton Industries,
Inc., includes two other U.S. com-
panies, the International Telephone
and Telegraph Corp., and the Uni-
vac division of the Sperry Rand
Corp.; four British firms, Elliott-
Automation, Ltd., Associated Elec-
trical Industries, Ltd., and J. D.
Kier, a construction company; and
one French company, Compagnie
Générale de Télégraphie Sans Fil.

A consortium led by the Hughes
Aircraft Corp. includes one British
company, Marconi Instruments,
Ltd.; a French company, Thomson-
Houston; a Dutch concern, Hol-
landse Signaalapperten; Selenia of
Italy and Telefunken AG of West
Germany.

The Westinghouse Electric Co.
heads a group including Decca,
Ltd., of Britain and the Interna-
tional Business Machines Corp.

Around the world

China. Peking has converted its
telephone service to six-figure dial-
ing, increasing its capacity tenfold
over the old five-figure system. The
government press agency says all
the work was done by Chinese
technicians with no interruption in
service.

Rumania. Score a minor victory
for NTSC, the United States’ color
television system that’s competing
with French and West German sys-
tems for acceptance throughout
Europe. Specialists at the Bucha-
rest Polytechnic Institute have en-
dorsed the American system for
Rumania.

Britain. An infrared laser of gal-
lium arsenide is transmitting
speech and music over short dis-
tances, according to Standard Tele-
communications Laboratories, a
subsidiary of the International
Telephone and Telegraph Corp.
The company says the system is
suitable for communication across
rivers and canals, and on construc-
tion sites where wires can’t be
used.

Electronics | February 22, 1965

UP-DATE YOUR INFORMATION ON WORLD'S ELECTRONICS

at the international exhibition of

ELECTRONIC E
COMPONENTS

and at the international exhibition of

AUDIO EQUIPMENT

Paris Porte de Versailles
From April 8 to April 13, 1965

the world’s greatest annual meeting in the elec-
tronics field. All components, tubes and semi-
conductors, measurement & control equipment,
audio-equipment.

for information and literature, please write to:
S.D.S.A. 16, rue de Presles
PARIS 15—Tel: 273 24 70

Official carrier to the Show: Air France
Overseas Trade Show Department
683 Fifth Avenue, New York, N. Y. 10022

Sponsored by FNIE

-~ INTERNATIONAL SYMPOSIUM
ON MEMORIES TECHNIQUES

from April 5 to April 10, 1965
PARIS 125 av. de Suffren.

i
o
b

A
G
E

- e
s b o
a{:a}:@:g,‘% 4

-

1
.

PUBLIQERVICE
PARIS

Circle 189 on reader service card 189




power ssb your field?

Then take a good look at the
Penta PL-210 Beam Pentode

Several features mark the Penta PL-210 as an out-
standing tube for linear amplifier applications. The
tube will deliver up to 10,400 watts of useful power
output®, Class ABy, with modest driving voltage
and filament power requirements; it exhibits ex-
cellent third, fifth, and higher-order intermodulation
distortion characteristics; and the input and grid-
plate capacitances are unusually low for a tube of
these capabilities.

Cooling air requirements, with the PL-210 in its
companion PL-261A socket, are easily satisfied with
low blower horsepower.

Add up all the advantages and you’ll agree that the
Penta PL-210 beam pentode is a tube worth inves-
tigating. For full details, write The Penta Labora-
tories, Inc., 312 N. Nopal Street, Santa Barbara,
California 93102.

%Actual useful power delivered to a load from a typical

amplifier. So-called “plate power output” is approximately
10% higher.

me

A SUBSIDIARY OF RAYTHEON COMPANY
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...and so 1s this

...and so 1s this

It’s the only custom-built recorder that’s standard

Your choice of combinations is almost infinite . . . with
this new generation of the pace-setting Mark 200. Now
you can eliminate “‘special” engineering time and costs.
You specify your recording requirements. Then Brush
quickly meets them with the perfect combination of off-
the-shelf modular sub-systems. What’s off-the-shelf at
Brush . . . isn’t even on the drawing board elsewhere.

All the electronics are solid state.

Take your choice of penmotors: two channel 40 mm; high
resolution 80 mm; eight channel “yes-no™ event markers
(all on one recorder. ..in any combination ... on the
same chart...on a common time base!)

Take your choice of oscillographs: vertical, pull-out hori-
zontal or wide-view horizontal.

Take your choice of 32 different preamplifiers.

And you're way ahead with Brush innovations that set
new standards in oscillography. A contactless super sensor
called Metrisite...““polices” pen position to assure better
than %% accuracy. Useful frequency response to 200
cps. True rectilinear motion. Pressurized inking produces
traces so crisp and accurate you can’t misread the signal.
All this with over 10,000 channels of field performance!
A new booklet has the complete story on the Mark 200,
Series 1707. Write for it. Brush Instruments, 37th &
Perkins, Cleveland, Ohio 44114.
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Delivers 30 watts typ in low-cost

175 Mc all-transistor chain

Now RCA introduces the 2N3632, new high
output version of overlay type 2N3375, for 50
to 260 Mc applications. Utilizing RCA’s mul-
tiple-emitter overlay construction for high-effi-
ciency, high-frequency performance and econ-
omy, 2N3632 offers:

* 13.5 Watts'Min. Output at 175 Mc
) 70% Min. Collector Efficiency

# * BVcey =65V Min.

* BVcego = 40V Min.

* lc Max. =3 Amps

® fy at 150 ma =400 Mc. Typ.

30

2N3632

In an all-transistor chain with RCA-2N3553 or
2N3375, the 2N3632 can bring new reliability
and new efficiency to military, commercial, and
industrial mobile and portable equipment. Stud
package (TO-60) with isolated collector, high
breakdown voltages, and 100% RF testing
make RCA-2N3632 an important new asset for
new design and retrofit. For price and delivery
see your RCA Representative or RCA Distribu-
tor. For technical data, write: RCA Commercial
Engineering, Section IN2-4, Harrison, N. J.
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AVAILABLE THROUGH YOUR RCA DISTRIBUTOR
ic Components and Devices, Harrison, N.J.
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