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Yugoslavia

Electronic reflexes

An artificial hand with built-in re-
flex action has been developed by
Prof. Rajko Tomovic of the Uni-
versity of Belgrade’s electrical en-
gineering department. Unlike most
prosthetic limbs, which require the
user to control every movement,
this device contracts automatically
to conform to the shape of the ob-
ject to be grasped.

Even for someone with the use
of both hands, picking up some-
thing is not as easy as it sounds.
The fingers must adapt to the
shape of the object, and the hand
must be clenched with enough
power to hold the object but not
to crush it. A human hand does this
automatically; Tomovic’s hand
does it in two steps.

Reflex switches. The “reflexes™
are governed by 10 microswitches
on the palm, thumb and fingertips.
When the user wants to lift some-
thing, he presses a switch on the
inside of his forearm. As soon as
any one of the microswitches
touches the object, it automatically
contracts the hand until all fingers
are in contact with the object. In
other artificial hands, the user must
make a separate effort to perform
this task.

Since any microswitch activates
the whole hand, the user must land
more or less on target or he will
find himself grasping empty air.

To lift the object, the user must
tighten the grip, which is controlled
by varying the power supply that
the battery delivers to the motor.
The user exercises control by flex-
ing his biceps, activating a sensi-
tive element that is fitted into an
elastic armband. The tighter the
contraction, the tighter the grip. If
he does not flex the biceps, grip-
ping power is one-tenth of that
available. Pressing the forearm
switch releases the grip.

Electronic nerves. The micro-
switches are stimulated by tran-
sistorized logic circuits that are
activated by a magnetic d-c servo-
motor with d-c amplifiers. All driv-
ing mechanisms are positioned in

cigarette the user is lighting. Motor
is in cylindrical tube at bottom.
In use the hand has a plastic cover.

the hand, except the servomotor
and the electronic circuitry. The
motor is attached to the forearm;
the circuitry and the nickel-cad-
mium battery are housed in sepa-
rate external units.

The output circuit, which con-
trols the motor, is constructed as
a bridge so that power consump-
tion is low when the system is at
rest.

The amplifier’s output stage acts
as a relay feedback system when
the object is to be released, and
returns the system to its initial po-
sition.

The servomotor includes a worm-
gear, whose shaft is in the middle
of the hand, perpendicular to the
palm. A cam disk rotates on the
same shaft. The rotation is trans-
formed into straight-line motion by
two metal slides, one of which

moves perpendicular to the direc-
tion of the fingers and the other
parallel to the finger. The sliding
action pulls the fingers.

Room for improvement. Dr.
Hilda Gross of the University of
California at Los Angeles, where
Tomovic is a visiting lecturer, eval-
uated the hand in a study financed
by the office of vocational rehabili-
tation of the United States Depart-
ment of Health, Education and
Welfare. She said preliminary re-
sults were encouraging, but men-
tioned several problems. Finger
joints work well in small, delicate
tasks, she said, but opening a bottle
or a faucet is still too much for
them.

She suggested some electronic
and mechanical changes to increase
stability, reduce size and weight,
and make it easier to use. The hand
is being modified in Yugoslavia.
When this work is completed, the
Pupin Institute will join the Ritz-
oldi Institute of Bologna, Italy, in
manufacturing the hand—probably
early next year.

Mass production may also cut
the price from the present $1,200
level.

Great Britain

Answers from aloft

Starting July 1, all planes flying
25,000 feet or more above Britain
must carry transponders that auto-
matically identify the flight and
give its altitude and other infor-
mation.

Synchronized neatly with that
deadline is an announcement that
a British-French consortium has
introduced a versatile secondary
radar system that meets both civil
and military demands for identifi-
cation. Secondary radar supple-
ments primary radar, which obtains
range and bearing,

The new system, called Secar,
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was developed jointly by the Mar-
coni Co., a subsidiary of the Eng-
lish Electric Co., and by the
Compagnie Francaise Thompson
Houston.

Secar is suitable for use with
any primary radar system, the
manufacturers say. The system will
be in operation June 10 to 21 at
the Paris International Air Show.

The United States also has a
program to require beacon trans-
ponders by 1970 on all military and
commercial aircraft flying above
18,000 feet [Electronics, April 19,
p. 40].

Q & A. In the secondary radar
system, ground stations transmit
interrogation signals that are re-
ceived by a transponder on an air-
craft. The transponder automati-
cally sends back a coded reply.
The ground also sends a control
pulse by a beam characteristic that
is different from that of the queries.

A high-speed switching system
in the Secar antenna allows both
types of output pulse to be sent
from a single antenna and trans-
mitter,

Secar performs both passive and
active decoding. Passive decoding
compares an incoming reply with
a preselected signal stored in the
decoder memory. If the reply code
is unknown, Secar turns to active
decoding; the operator isolates the
unknown response with a strobo-
scopic marker, and this response is
analyzed by decoding circuits and
displayed alphanumerically.

If the pilot flips a switch indicat-
ing he’s in some kind of trouble,
Secar’s decoding circuits give audio
and visual alarms and an auto-
matic response on the plan-posi-
tion indicator (PPI).

Screening the replies. All aircraft
replies are represented on the PPI
together with the associated sig-
nals from primary radar. The
operator controls two types of al-
phanumeric display: one for identi-
fying the plane, the other for noting
its altitude.

The British program, which ul-
timately will be extended to lower-
flying planes, requires transponders
that meet specifications of the In-
ternational Civil Aviation Organi-
zation. Sweden, France, Belgium,
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Switzerland and Ireland also plan
to adopt secondary radar require-
ments soon,

Progress on display

The Labor government’s new Min-
istry of Technology made a splash
at the Institute of Physics and the
Physical Society exhibition in Man-
chester last month by sponsoring
two dozen devices and processes.

The office administers 10 re-
search establishments and aids 50
others with grants; it is also the
sponsor department for the elec-
tronics, computer, telecommunica-
tions and machine-tool industries.

It was the first time in its 49-year
history that the show had been
held outside of London. The
change of scene held attendance
down, but not the quality of the
exhibits. Perhaps stimulated by the
new ministry’s interest, exhibitors
showed more genuinely new items
than usual, and there were fewer
outright commercial exhibits.

Frequency converter. An upper-
sideband  frequency converter,
shown by the Plessey Co., makes
use of barrier capacity with ap-
plied junction voltage in a semi-
conductor diode. It converts a sig-
nal frequency of 70 megacycles per
second to 7.5 Me.

A Kklystron oscillator, the power
source, modulates the barrier ca-
pacity of two silicon varactor di-
odes placed in two output arms
of a three-decibel coupler. Pump
power is fed through an input
arm, and the desired sideband is
extracted at a third output arm.
Filters allow the current to flow
only at the three frequencies of in-
terest—the signal frequency, pump
frequency and upper sideband fre-
quency.

New film memory. One highlight
of the show was a new type of ran-
dom-access magnetic film memory,
shown by the Plessey Co. At low
cost per bit, it gives a nondestruc-
tive readout at read-cycle times that
are comparable to those obtained
with core stores’, and write times
faster than those obtained with
drums.

Other exhibits that received con-

siderable attention in Manchester:

= A technique for deposition of
glassy or amorphous films, even on
cold surfaces, was introduced by
Standard Telephones and Cables,
Ltd., a subsidiary of the Interna-
tional Telephone and Telegraph
Corp. By exciting inorganic gas
molecules with radio frequencies,
the system causes materials to be
deposited at low ambient tempera-
tures on glass, plastic and metal.
Purity of the gas is maintained be-
cause, unlike methods that use heat
to sustain the chemical reaction,
the STC method requires no elec-
trodes and permits the reaction
tube to remain cold.

STC uses a quartz reaction tube.
A low-power r-f generator, operat-
ing at one megacycle per second, is
coupled either inductively or ca-
pacitatively to the gas stream. The
gases are metered separately and
fed simultaneously into the tube,
where deposition occurs in the
glow-discharge region at 2 to 10
microns an hour.

= A liquid composition meter that
uses immersed r-f resonators was
shown by the National Physical
Laboratory. It gives continuous
measurement of mixtures of ethanol
and water, needed for on-line com-
puter-control studies of a chemical
process.

A double resonator is inserted
into a special nonconducting sec-
tion of pipe carrying the mixture.
One resonator is constructed from
a fixed inductor and a capacitor;
the sealed-in dielectric of the ca-
pacitor is a reference mixture that
could have the mean composition
of the measuring range. The sec-
ond resonator is totally immersed
in the liquid to be measured.

A variable-frequency oscillator is
continuously swept over its full
range. When it is correctly coupled
to the resonators, the oscillator’s
grid current decreases sharply
as the oscillator passes through
either resonant frequency. The cur-
rent waveform is amplified and
converted into a square wave,
which then operates a flip-flop cir-
cuit. The output from the flip-flop
can either be smoothed to give an
analog output or used as a gating
waveform to control a counter.
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France

Color tube unmasked

After nearly a year of sketchy. re-
ports, the Compagnie Francaise de
Television (CFT) has demonstrated
the color-television tube that it says
can be manufactured for one-third
less cost than conventional shadow-
mask tubes. CFT seems to have
solved the technical problems that
caused the scheduled introduction
to be canceled 14 months ago and
says production will be begin soon.

The new tube employs a wire
grill with 450 spaces instead of an
expensive shadow mask containing
thousands of tiny holes. The grill
presents less obstruction to the
electrons coming from three cath-
ode-ray guns; together with a tech-
nique for adjusting the electrons’
speed, the grill allows the tube to
utilize 90% of the electrons, com-
pared with the 10% to 15% used
by shadow-mask tubes.

Economies. This efficiency re-
duces power requirements con-
siderably because the new tube can
obtain good brightness with much
less current than is needed in
shadow-mask tubes. It also per-
mits the use of circuits that are
only slightly more costly than those
for black-and-white tv.

Henri de France looks pleased as
he discusses new color-tv tube.
De France invented Secam color system.
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New color-tv tube is studied by
CFT engineers. Dark border on
tube contains electrodes that
adjust electrons’ speed.

Shadow masks also have been
eliminated by two Japanese com-
panies, the Sony Corp. and Yaou
Electric Co. They employ versions
of the Lawrence tube, which uses
one electron gun to sample the
reds, blues and greens sequentially.
The CFT tube, with three guns as
in the shadow-mask versions, pre-
sumably presents the three colors
simultaneously; this results in bet-
ter picture detail.

Production plans. CFT, which
owns patents on the Secam color-tv
system, is a joint venture of Com-
pagnie Generale de Telegraphic
Sans Fil and Compagnie de St.
Gobain, a major manufacturer of
glass and chemicals.

Henri de France, inventor of
Secam, helped to develop the mask-
less tube. He says small production
lines are being set up with the help
of Selenia of Italy, a subsidiary of
the Raytheon Co. De France con-
cedes that CFT and Selenia have
not yet developed mass-production
methods, but says he expects full-
scale production to be possible
within a year.

A CFT spokesman says a “big
set” with the new tube and its
associated circuitry will probably
cost less than $300. The biggest
saving in production is the elimina-

tion of the shadow mask, which
requires a complex, expensive and
precise manufacturing process.

Two permanent adjustments will
be made at the factory, de France
says. The speed of the electron
beam will be regulated by bright-
ener electrodes—metallic strips—
on the outside of the tube. And the
voltages around spaces in the grill
will be adjusted so that each space
“steers” the beam that passes
through it.

The new tube has a flat face,
making it easier to see the picture
from the side.

Scratch one consortium

The Raytheon Co., which was the
latest entry in the race for a $279-
million NATO contract, has be-
come the first known to have with-
drawn. The contract is for an
air-defense ground-environment
network, called Nadge.

Karl M. Schwarzkopf, Raytheon’s
Paris representative, says his com-
pany made its decision after of-
ficials of the North Atlantic Treaty
Organization rejected suggestions
for changes in procurement pro-
cedures. He declines to elaborate,
but another Raytheon official says
the company was dissatisfied with
the way the program was defined.

Other members of the Raytheon-
led consortium were Ferranti, Ltd.,
of Britain, Sintra of France and
Brown-Boveri & Cie of Switzer-
land. Other contenders are groups
led by the Hughes Aircraft Corp.,
Litton Industries, Inc., and the
Westinghouse Electric Corp.

Brazil

On the plantation

The coffee plantation may soon
have an answer to the genteel tea-
taster: an electronic bean-selector.

Two young engineers in Rio de
Janeiro have developed a device
that performs the final process in
grading—separating the good dark
beans from the green ones—faster
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and less expensively than people
can,

The inventors, Frank Gevert and
Alberto Barroso de Souza, met
while working at the International
Business Machines Corp. plant in
Rio. Last year they formed Tec-
nostral Ltda. to manufacture and
sell the machine, called the Solo-
tron T-5. By early this year 70
Solotrons had been sold and 24
units were being produced monthly
at a plant in Rio. “We built the
first one in my back yard,” Gevert
recalls.

A row of beans. The early stages
in bean selection are still done
mechanically in the new process;
these are grading the beans by size
and density, and feeding the sur-
vivors into the Solotron. The beans
are marched single file, by electro-
magnetic vibrators, into an inspec-
tion chamber where two photo-
electric cells examine each bean
against a colored background.

If the bean’s color falls within
a preset range, it is passed onto
a conveyor belt; if it is too light
or too dark, a signal activates an
electropneumatic valve that sepa-
rates the rejected bean and ejects
it onto another belt for discard.

Wide-range a-c and d-c voltage
stabilizers permit the Solotron to
operate at 160 to 260 volts—a
necessary flexibility in a country
where voltage varies widely. Gevert
and Barroso de Souza are now
working on a frequency stabilizer,
because in Brazil’s backland coffee
country the frequency also varies.

Easy to operate. Any unskilled
operator who understands coffee
can operate the Solotron. By turn-
ing switches, he can adjust the
chromatic reference background
and test the photocell’s sensitivity
on the five independent tracks.

The machine handles four bags
of coffee an hour, double the ca-
pacity of all-mechanical methods,
Gevert says. The production cost
is said to be one-half that of com-
petitive systems, and maintenance
and operating costs 20% as high.

All parts are manufactured do-
mestically, Gevert says, except one
type of transistor imported from
the United States and roller bear-
ings purchased in Sweden.
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Switzerland

CATV in the Alps

In the shadow of the Alps, nature
has had little competition from
television. Since Feb. 26, however,
residents of the area around Lu-
cerne have been receiving clear
pictures from six stations over a
community antenna tv system
(CATV).

Even the nearest station, with a
transmitter atop Rigi peak over-
looking the valley, had been
plagued by echoes. With CATV,
West German tv comes through
sharp and clear from the Black
Forest, 62 miles to the northwest.

Exit echo. The echoes are elimi-
nated by a 65.6-foot-high antenna
system erected on a mountaintop
492 feet above the new housing
development of Wiirzenbach. The
tower contains five antennas: four
for tv and one for f-m radio. The
antenna system was developed by
the Swiss subsidiary of Siemens &
Halske AG of West Germany.

The signals travel a mile and a
quarter to a distribution center,
along a coaxial cable that contains
several line amplifiers. From there
they go to subscribers’ homes. The
company expects ultimately to have
2,000 subscribers.

Two other Swiss communities
are experimenting with CATV.
There are only about half a dozen
CATV systems in Europe, com-
pared with about 1,500 in the
United States.

East Germany

Emphasis on exports

Add another contender in the
scramble for international televi-
sion markets. Now that half of East
Germany’s families own tv sets,
state planners are seeking foreign
markets for the unsold supply.
Until now, only about 5% of the
country’s tv output has been ex-
ported, compared with 16% for all
consumer products. But with 642,-

000 sets a year rolling off assembly
lines, only to clog dealers’ shelves,
foreign sales seem to be the log-
ical goal.

A 2l-inch set without ultrahigh
frequency costs $512 in East Ger-
many.

Components. The government
also seems to be stressing improve-
ment in electronic components. A
group of plants and institutes has
been given the task of developing
components for industrial elec-
tronics and for electronic data-
processing systems.

One unit, the Manfred von Ar-
denne Research Institute, is re-
sponsible particularly for electron-
beam and ion-beam technology and
equipment for thin-film manufac-
turing techniques. Two other mem-
bers of the component group are
the Dresden Institute for Molec-
ular Electronics, and the Electronic
Computing Machines and High
Vacuum plants of VEB, whose
initials stand for the German words
for People’s Own Company.

Zebeina, a plant in Dresden, re-
cently began mass production of a
standard line of plug-and-socket
connectors intended for computers,
control equipment, switch panels
and other low-voltage applications.
East Germany still has to import
most of its sophisticated compo-
nents; much of the supply comes
from West Germany.

Around the world

China. Electronics technology in
Communist China is 5 to 10 years
behind the West’s, according to a
Danish electronics engineer who re-
cently participated for two months
in industrial exhibitions there. The
engineer, H. Kongsted, says 30,000
Chinese engineers and technicians
attended the Danish exhibitions in
Peking, Shanghai and Wuhan.
Poland. The Polish section of a
four-nation coaxial cable is re-
ported to be completed. The 1,750-
mile link will carry television pro-
grams and telephone calls between
Poland, the Soviet Union, Czecho-
slovakia and East Germany.
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New
Brush
Mark 842
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Highest useable frequency response
of any direct writing recorder

Here's the Recorder some people
thought was years away ...a com-
pletely self-contained system for
general purpose or specialized re-
quirements.

Useable frequency response ... 75
cps full scale; flat to 150 cps at
reduced amplitude.

12% Linearity . ..assured by tangent-
correction.

Plug-in preamplifiers . . . design
your own recorder.
Complete simplicity . . . push a

button and it's “‘go” .

All solid state electronics.

And new high-torque penmotors
permit greater stylus pressure with-
out loss of accuracy . . . assure
uniform accurate recording of high
speed transients. Rugged styli de-
liver crisp, clear traces on heat sen-
sitive paper. Wide ‘off-the-shelf"”
selection of plug-in modular pre-
amplifiers, lets you match a Mark
842 system to your specific record-
ing requirements. Variety of mount-
ing possibilities, including RETMA
standard. Simple, reliable, flexible

Circle 901 on reader service card

rush

. designed to fill your needs for
years to come. Complete details on
request. Brush Instruments Divi-
sion, Clevite Corporation, 37th &
Perkins, Cleveland, Ohio 44114.

Horizontal Mounting

Rack Mounting

CLEVITE

INSTRUMENTS DIVISION




*The anode current compris-
ing the “white” portion of
this ratio is measured with
a tungsten light source op-
erated at a color tempera-
ture of 2870°K. The anode
current comprising the

100

80

60 - “red” portion of this ratio

' is measured under condi-

, _ 1 tions identical with the

A< b ol “white” measurement ex-

. . i cept that the light input is

transmitted through a spe-

cially selected red filter as
shown above.
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“Red-to._White” Ratio* 'X Now! RCA introduces three new photomultipliers with
! \ sensitivity ratings controlled above 5800 angstroms. A
Controlled ! X particularly desirable characteristic for radiation de-
/ ¥ tection and measurement in the red region of the spec-
AbOYe 5800 /I \‘ trum, this specified “red-to-white” ratio* is 5% or
/ \ greater for RCA-4471; and 79 or greater for RCA-
Angstroms ! \ 4472 and 4473. The 4471 and 4472 have all the desir-
! \ able features and characteristics of the 931A as
/ \ well as a higher luminous sensitivity rating,while
/ % the 4473 has all the desirable features and char-
H A acteristics of the 1P21 as well as a higher lumi-
s N nous sensitivity rating. The 4471 and 4472 are
Fi \ unilaterally interchangeable with the 931A
i \ and the 4473 is unilaterally interchangeable
i \ with the 1P21.

/ \ Recommended for critical applications for
/ \ detecting and measuring extremely low
/ \ levels of light, these three RCA photo-
/ \ multipliers are excellent for use in such
’ \ applications as flame, spark, and arc
\ spectroscopy; in color printing proc-

esses; and in flying spot scanners.

Complete data are available from
your RCA representative. See him
about these and other RCA light-
sensitive devices. Or, for informa-
tion onspecific types, write: RCA,
Commercial Engineering, Sec-
tion EL9Q-1, Harrison, N.J.

\ ALSO AVAILABLE THROUGH
\ YOUR RCA INDUSTRIAL
\ TUBE DISTRIBUTOR

RCA Electronic Components and Devices

The Most Trusted Name

% in Electronics




