






















































































































































































































































































































































































































































































































































































Electronics Abroad

>

arming now for the next boom.’

The recent belt-tightening by the
federal government—much of it in
the defense budget—will hit mili-
tary hardware producers. Despite
austerity, though, Bonn plans to
boost its spending for nonmilitary
research and development. Just
this month, the science ministry re-
leased details of a program that
will increase government research
outlays this year to $420 million,
up 25% from 1966. Even more
R&D money will be forthcoming
every year through 1971; the pro-
gram calls for a rise of between
15% and 20% every year until
then, and earmarks $75 million to
strengthen the domestic computer
industry during that period.

France. Compared to Britain and
West Germany, France will show
solid economic growth this year,
something like 4%. All the same,
the expansion won’t match last
year’s 4.5%, and it falls short of
the 5% that the de Gaulle govern-
ment planned.

The French tend to put much of
the blame for their slower growth
on their neighbors. But the decline
in French exports has been paral-
leled by a falloff in domestic de-
mand. The de Gaulle government’s
stabilization plan, put into force
nearly four years ago to ward off
inflation, squeezed the economy a
little too hard.

Still, the electronics industry has
found little to complain about ex-
cept a lackluster receiver market.
“We’re not touched immediately by
the waves of recession,” says Pierre
Braillard, secretary general of CSF-
Compagnie Générale de Télé-
graphie sans Fil.

There’s been a mild drop in do-
mestic and foreign sales of military
electronics. But this drop seems to
be offset by additional government
spending for electronics telephone
equipment, according to Edouard
Guigonis, head of the electronics
division of Compagnie Fran-
caise Thomson Houston-Hotchkiss
Brandt. The outlook for computers
and process controls is also favor-
able, Guigonis adds.

Along with radio and tv makers,
the components sector is faring
poorly. “Sales are off from last
vear,” says an official of the elec-
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trical industries trade association.
The main reason, though, isn’t the
slowdown of West European econ-
omies, according to this official.
The French components producers
say their real problem is the com-
petition from plants set up in the
country by U.S. firms.

Italy. While her northern neigh-
bors basked in boom times during
1964 and 1965, Italy was wrestling
with a recession. Now it’s the other
way around; the Italian economy
is on a strong upswing, with a
growth rate of 5.5% in sight for
this year.

And the electronics industry fig-
ures to grow even faster than the
economy generally. Telecommuni-
cations equipment makers see a
12% rise from last year, and pro-
ducers of computers, controls, and
test instruments, expect a surge of
15% or more. Consumer electron-
ics won’t do quite as well as the
other sectors, but should post a
respectable 10% gain.

West Germany

The right type

A West German doctor with a flair
for clectronics has hit upon an in-
strument to determine a patient’s
blood group in about a minute.
Conventional blood-typing, done
by examining a sample under a
microscope, usually takes from 10
to 20 minutes.

Moreover, human error occasion-
ally occurs in visual blood-typing
and the results can be fatal. The
electronic blood-typing is virtually
foolproof.

Dr. H.G. Noeller, the Heidelberg
pediatrician who conceived the in-
strument, already has used it suc-
cessfully for blood tests on some
1,500 people. Werner Wolz, general
manager of Gulde Regelarmaturen
KG, the firm that will produce Noel-
ler’s “agglutinator,” says hospitals
and doctors are already clamoring
for it. Wolz, however, doesn’t plan
to put the agglutinator on the mar-
ket before a year or more; he wants
to run further environmental and
reliability tests on it first. Once in

production, the instrument will sell
for between $400 and $500.

Togetherness. Like all blood-
group identification methods, Noel-
ler’s is based on the fact that red
corpuscles lump together—or ag-
glutinate—when the serum of an
incompatible group is added. This
makes it possible to identify a
blood group by the way it reacts to
known test serums. Noeller’s tech-
nique is also based on the fact that
red corpuscles won’t conduct cur-
rents at low frequencies, whereas
blood plasma will.

Blood samples to be typed by the
instrument are put into test tubes
with three equally spaced elec-
trodes. Normally, the blood parti-
cles are dispersed throughout the
plasma, and resistance between the
center and lower electrodes is thus
the same as that between the cen-
ter and upper electrodes. But, when
an incompatible test serum is put
into the tube, the red particles
group together and sink to the bot-
tom of the tube. The resistance in
the lower half of the tube then rises
sharply and that of the upper half
falls.

Checks and imbalances. The
three electrodes are connected into
a Wheatstone bridge that unbal-
ances when the test sample ag-
glutinates. When the imbalance is
significant, the output signal from
the bridge is amplified to light a
lamp on the instrument’s panel.
The amplifier won’t react to the
slight agglutinations that some-
times occur with a serum compati-
ble with a blood sample. To pre-
vent polarization of the electrodes,
the bridge is fed by a 10-kilohertz
a-c square wave.

Japan

Fit to print

It’s still anybody’s guess who will
eventually get the right to broad-
cast news by facsimile in Japan.
The country’s big newspapers
think they’re best qualified to pro-
vide the service. But the govern-
ment-run broadcasting firm, Nippon
Hoso Kyokai, thinks it is.
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No matter who wins, it’s a good
bet that the facsimile receivers will
be built around a special picture
tube developed at NuK's research
laboratories. NHK, in fact, has read-
ied two versions of the tube. One,
based on fiber optics, is in produc-
tion at the Matsushita Electronics
Corp. The second, with a faceplate
carrying a row of tiny pins, is
about to go into pilot production
at Matsushita.

Hitachi Ltd. and the Tokyo Shi-
baura Co. also plan to tap NHKs
facsimile technology, but neither is
as far along as Matsushita Elec-
tronics, a joint venture of the Mat-
sushita Electric Industrial Co. and
Philips of the Netherlands.

Squashed. Both versions of the
facsimile tube have the same bulb,
which looks like a long, flattened
oscilloscope cathode-ray tube. The
bulb measures about 20 inches long
and its faceplate is fitted with a
window about 7% inches wide by
5/32-inch high. With a window this
size, the tube’s span is just enough
to handle the three columns printed
on this page.

Also common to the fiber-optic
and pin versions of the tube is a
magnetically focused electron gun
originally developed at ~uk for
kinescope recording. The gun puts
out a beam 100 microns in diam-
eter. This gives the tube a maxi-
mum resolution of 10 lines per
millimeter, much higher than that
of an ordinary television receiver.

Fibers. The faceplate fitted over
the bulb window in the fiber-optic
tube is made up of bundles of
fibers 25 millimeters in diameter.

Individual fibers are coated to pre-
vent a scattering of light from one
fiber to another. The bundles are
shaped into bars and then sliced
into sheets about 5 mm thick to
form the faceplate. The inner sur-

face of the faceplate sheet is
coated with  aluminum-backed
phosphors.

In a receiver, paper with a photo-
conductive coating is driven past
the fiber-optic faceplate; it is
charged by a corona unit just be-
fore reaching the faceplate. A la-
tent image of dark and light spots
for each horizontal line is laid
down as the electron gun illum-
inates the faceplate fibers. A wet-
toner process develops the image.

Pinned. In the pin tube, the face-
plate is a 1-mm-thick sheet of glass
with one row of 2,600 pins spaced
70 microns apart embedded in
it. This tube works with electro-
static paper, which is charged
selectively by the pins as it passes
the faceplate while the electron
beam moves across the row of
pins. Again, a wet-toner process
is used to develop the latent image.

Although the fiber-optic tube
has slightly better resolution than
the pin tubes developed so far,
the pin version looks like the best
candidate for the long run. Con-
siderable improvement is in sight
for the electroforming technique
used to make the pin-embedded
faceplates, and they should even-
tually be much cheaper to produce
than the fiber-optic versions. NHk
expects the facsimile tubes, turned
out in quantity, to cost less than a
color-tv picture tube.

Checking fax. Engineer examines alignment of fiber-optic faceplate
on facsimile receiver tube.
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IC’s where it counts

Among Japanese desk-calculator
makers, none can match the diverse
approach to integrated circuits of
the Hayakawa Electric Co.—the
industry leader.

In February, Hayakawa started
selling a 14-digit calculator with
bipolar 1© memory registers. In
March, the company unveiled pro-
totypes of a 12-digit calculator
built of metal oxide semiconductor
1c’s. Last week, Hayakawa put on
the market a 16-digit model with
bipolar 1c control circuits paired
with ferrite-core registers.

At first glance, it would seem
that Hayakawa has darted every
which way in its development of
1c calculators. Actually, the com-
pany has been moving steadily
towards twin objectives—getting
Mos circuits in its low-priced mod-
els, and monolithic bipolar circuits
in its higher-priced, more sophis-
ticated units.

Repeaters. The 1c packages in
the new 16-digit model, in fact,
are the same quadruple dual-
input, transistor - transistor - logic
gates used in the memory register
of the earlier 14-digit model [Elec-
tronics, Feb. 20, p. 295]. After its
experience with the packages in
memories, Hayakawa decided they
would be suitable for the crucial
control circuits of the new model.
But rather than stick with the 1c’s
for the registers, the company
switched to ferrite cores because
they offered the same performance
but cost less.

Along with the core registers and
23 1c packages for the control cir-
cuits, the 16-digit calculator has
some 200 discrete silicon tran-
sistors serving as inverters for the
control circuits and drivers for the
display tubes and core registers.
There are also about 500 diodes,
used mainly in wired programs for
such routines as finding square
roots and rounding off results.

On display. Hayakawa has come
up with a spate of innovations for
its 16-digit calculator, most of them
aimed at holding the line on costs.
The machine sells in Japan for
$972. In the register circuitry, the
example, the complement of core-
driving transistors is half the num-
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BALSONIC
ULTRASONIC
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Different size bubbles blast
away dirt of all sizes.

Remove soils of oil, dust, dirt,
grease, fingerprints, lint, jeweler’s
rouge, abrasive, polishing and
grinding compounds, plastic resi-
dues, metal chips, tarnish, corro-
sion from metal, glass, plastics.

Thorough cleansing action is as-
sured by simultaneous multi-fre-
quency output—(the only small
size ultrasonic cleaner to have this
feature) .

Choose Balsonic wherever small
part cleaning is important. Con-
veniently packaged with proper
solvent for either Metallurgical,
Precision Parts, Surgical or Con-
tamination Control applications.

Two sizes: Balsonic I. 754x3V,
x21% in. tank. Balsonic II. 914x
7Y,x37g in. tank.

Use the coupon for a free dem-
onstration and our new catalog
42-2221. Bausch & Lomb, 61444
Bausch St., Rochester, N.Y.14602.
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ber that normally would be used.
Instead of a pair of back-to-back
transistors to feed read and write
currents of opposite polarity into
each drive line, there is a bidirec-
tional switching circuit with a
single transistor.

Doubled. Like the 12-digit mos
calculator, the 16-digit bipolar 1c
model saves on display-tube drive
circuits by a sequential lighting
scheme that permits common cath-
ode  connections [Electronics,
March 20, p. 241]. The tubes need
a bias of 180 volts for operation,
but Hayakawa has designed a volt-
age-doubling switching circuit so
that the driver transistors can work
off a 90-volt supply.

Great Britain

High on ions

Semiconductor specialists generally
agree that there’s much to be said
for ion implantation—bombarding
semiconductor materials with im-
purity ions to form junctions.

Most researchers working on the
technique, though, see commercial
devices—other than solar cells—
as a long way off [Electronics, Aug.
7, p. 162]. But not John A. Kerr
of Associated Semiconductor Man-
ufacturers Ltd. Kerr maintains that
high-frequency bipolar transistors
with ion-implanted junctions will
start turning up on the British
market within the next year or two.
He will make his case next month
at a conference on solid state de-
vices at Manchester, England.
Backing him up will be Leslie N.
Large of the Services Electronics
Research Laboratory (serv), the
government facility working with
Associated Semiconductor to de-
velop ion-implantation techniques.

Base first. In the early stages of
their work, serL and Associated
tried implanting emitters in dif-
fused bases to make pnp transis-
tors. The impurity used for the
base region was phosphorous with
a surface concentration of about
10’8 atoms per cubic centimeter
and a junction depth of around 0.5
micron.

After the base diffusion, a layer
of oxide 1,000 angstroms (0.1 mi-
cron) thick was grown, and the
emitter impurities were bombarded
through the oxide.

The pnp transistors made this
way had excellent frequency re-
sponse, but for adequate current
gain the emitter impurity concen-
tration must be at least two or-
ders of magnitude higher than that
of the base. Npn transistors made
by implanting the emitter in a dif-
fused base, however, had poor fre-
quency characteristics, the result
of “push out” of the base region
under the emitter. Instead of the
0.5 micron intended, the width of
the base was 0.9 micron.

Emitter first. Large and Kerr say
the push out was caused by the
high annealing temperature—about
900°C—needed to recrystalize the
silicon after implantation. The
atomic structure is thrown into
disarray by the heavy ion bom-
bardment required for the high im-
purity concentration of the emitter.
The answer, they say, is to implant
the emitter first, anneal at high
temperature, then implant the base
and anneal a second time at about
600°C.

Implanted npn transistors made
by the emitter-first technique have
shown base resistances as low as
6 ohms at a l-milliamp base cur-

rent. And the structures have
high-frequency ~dimensions—base
widths of 0.3 microns and rec-

tangular emitters with perimeters
of 200 microns.

Under the window. The British
pair think the first commercial im-
planted transistors will be hybrids
with diffused emitters and im-
planted bases. Implanting the base
impurities is a relatively easy way
of stepping up the number of car-
riers in the base and thus decreas-
ing its resistance. And although
there’s no push out with an emit-
ter implanted before the base, there
is an emitter-contact problem. Un-
like diffused impurities, implanted
ones do not spread out under the
emitter window cut into the oxide
layer. Thus, special precautions are
needed to prevent shorts between
the emitter contact material and
the base, and this drawback gives
diffused emitters the edge.
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France

Fast film

Great Britain has started a massive
switch to electronics telephone ex-
changes and other European
countries seem ready to follow suit.
It adds up to a very lucrative
market and one company that’s
ready to cash in is Laboratoire
Central de Télécommunications.
Lcr, one of the French firms in
the stable of the International Tele-
phone & Telegraph Corp., has de-

veloped a very fast thin-film
memory tailored for computer-
controlled electronic  switching

centers. The company already has
put together three prototypes with
thin-film memory plates paired
with discrete transistor circuitry.
By next month, rLcr expects to
have a fourth prototype ready, this
one with about two-thirds of its
circuitry built of integrated circuits.

Plates. What makes the rLcr
memory memorable are its thin-
film plates. They are made up of
optically lapped copper substrates
coated with a continuous film of
Permalloy. The square plates are
4 millimeters thick and measure
about 2 inches on a side. The
film is 400 angstroms thick.

André Judeinstein, chief of vrcr’s
physics research division, thinks
the memory is the first thin-film
type to use a straight nickel-iron
alloy. Other manufacturers have
been working with nickel-iron-
cobalt films. Alloys with cobalt
make it easier to control changes in
the magnetostriction coefficient of
the film caused by slight variations
in its composition. The cobalt,
though, makes the film magnetic-
ally “harder” and requires a higher
driving current.

Judeinstein says the vrcr plates
need a driving current of only 200
milliamps, less than half that re-
quired for films with cobalt. The
low current, he adds, makes the
plates admirably suited for pairing
with 1c control circuitry.

The discrete-component third
prototype currently under test has
a capacity of 1,024 words of 36 bits.
Its read-write cycle time is 170
nanoseconds.
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wanted: “<big™
insulator
problems

Solving “'big" insulator prob-
lems is Lapp's specialty.
Wherever insulator require-
ments call for high strength,
special electrical specifica-
tions, maximum dependability
and long service . . . Lapp is
the company to contact.

Lapp has been designing,
testing and making insulators
for communications installa-
tions for almost a half cen-
tury. On many special jobs,
our experience provides the
basic engineering and design,
which enables us to deliver
the job quicker, and save you
money.

How "big"” are the jobs
we've done? How about tow-
er base insulators to 9 million
Ibs. ultimate strength with 500
kv peak wet flashover. Or,
compression cone guy insula-
tors to 620 thousand Ibs.
strength and in strings with
grading rings giving wet flash-
over to 700 kv peak.

Lapp also made 3 of the
world's largest RF feed
through bushings with wet
flashover of 600 kv peak, for
continuous operation at 2545
amperes at 140 kv rms at
14-30 kc. Our double-yoked
strain insulators have been
made to 240 thousand Ibs. ulti-
mate strength with a wet flash-
over rating of 700 kv peak.

From drawing board to de-
livery, you can count on Lapp
when it comes to “big" insu-
lator problems. Write for ad-
ditional information, Lapp In-
sulator Co., Inc., LeRoy, N.V.
14482.
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J. Bradley MacKimm, Ralph Hanning,
645 North Michigan Avenue, .

[312] MO 4-5800

Cleveland, Ohio 44113: William J. Boyle, 55
Public Square, [216] SU 1-7000

Dallas, Texas 75201: Richard P. Poole, 1800
Republic National Bank Tower,

[214] RI 7-9721

Denver, Colo. 80202: Joseph C. Page, David
M. Watson, Tower Bldg., 1700 Broadway,
[303] 255-5484

Detroit, Michigan 48226: Ralph Hanning
856 Penobscot Building

[313] 962-1793

Houston, Texas 77002: Kenneth George,
2270 Humble Bldg., [713] CA 4-8381

Los Angeles, Calif. 90017: lan C. HilJ,
John G. Zisch, 1125 W. 6th St.,

[213] HU 2-5450

Minneapolis, Minn. 55402: J. Bradley
MacKimm, 1104 Northstar Center

[612] 332-7425

New York, N.Y. 10036

500 Fifth Avenue

Donald R. Furth [212] 971-3615

James R. Pierce [212] 971-3616

Jeffrey M. Preston [212] 971-3617
Philadelphia, Pa. 19103:

Warren H. Gardner, Jeffrey M. Preston,

6 Penn Center Plaza,

[215] LO 8-6161

Pittsburgh, Pa. 15222: Warren H. Gardner,
4 Gateway Center, [412] 391-1314
Portland, Ore. 97204: James T. Hauptli,
218 Mohawk Building, 222 S.W. Morrison
Street, Phone [503] 223-5118

Rochester, N.Y. 14534: William J. Boyle,
9 Greylock Ridge, Pittsford, N.Y.

[716] 586-5040

St. Louis, Mo. 63105: Robert M. Denmead
The Clayton Tower, 7751 Carondelet Ave.
[314] PA 5-7285

San Francisco, Calif. 94111:

James T. Hauptli, 255 California Street,
[415] DO 2-4600

London W1: John W. Patten, Edwin S.
Murphy Jr., 34 Dover Street,

Hyde Park 1451

Milan: Pierre Braude,

1 via Baracchini Phone: 86-90-656
Frankfurt/Main: Pierre Braude,
Elsa-Brandstroem Str. 2

Phone: 72 01 81

Geneva: Pierre Braude,

1, rue du Temple Phone: 31 95 60

Paris VIII: Pierre Braude,

17 Avenue Matignon Phone: 359 6637
Tokyo: Nobuyuki Sato, 1, Kotohiracho
Shiba, Minato-Ku [502] 0656

Osaka: Ryoji Kobayashi 163, Umegae-cho
Kita-ku [362] 8771

Business department

Wallace C. Carmichael, Manager

[212] 971-3191 1

Stephen R. Weiss, Production Manager

[212] 971-2044

Thomas M. Egan,

Assistant Production Manager [212] 971-3140
Dorothy Carmesin, Contracts and Billings
[212] 971-2908

Circulation and research

Milton Drake, Manager [212] 971-3485
Isaaca Siegel, Assistant Circulation Manager
[212] 971-6057

David Strassler, Assistant Research Manager
[212] 971-6058

Chloe D. Glover, Research Associate

[212] 971-6057

Electronics buyers’ guide

George F. Werner, General Manager
[212] 971-2310

Ray Smyth, Eastern Regional Manager
[212] 971-6538

Regina Hera, Directory Manager

[212] 971-2544 g

Thomas M. Egan, Production Manager
[212] 971-3140

Compact
electronics package?
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...with a small size, long life,
high output AiResearch fan.

Garrett-AiResearch special
purpose fans are individually
designed and custom built
to deliver more flow and greater
pressure rise with a minimum
envelope size.

Take a typical AiResearch small
size fan: computer-optimized for
required performance under all
operating environments; our own
motor, engineered and manu-
factured for a perfect match to its
fan; and up to 40 percent more
airflow than any other ventilating
fan of similar input, size, and weight.

Next time you need a ventilating
fan for a very special airborne or
ground electronics enclosure
specify AiResearch. Available for
high temperature and cryogenic
applications, with flow rates and
power requirements as specified.
AiResearch Manufacturing
Division, Torrance Facility,

2525 190th Street,
Torrance, California 90509.
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ITT has eight instant solutions
to your VHF/UHF
power transistor procurement problems.

Is there something missing from your procurement ready to go — at the ITT factory and at every one of
cycle for RF power transistors? Is it predictable ITT's distributors. Next time you send out an RFQ, send
delivery? Better-than-competitive pricing? Superior it to The Predictables, and fill your power vacuum.
performance? ITT Semiconductors is a Division of International
Let ITT “crack” your RF power vacuum. The eight Telephone and Telegraph Corporation, 3301 Elec-

popular part numbers listed above are in stock and tronics Way, West Palm Beach, Florida.

*New state-of-the-art devices, exclusive from ITT, 1 to 50 W, 30 to 70 MHz.

semiconductors ITT
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