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How electronics is
gradually invading
Europe’s classrooms

Manufacturers are still more
interested than teachers in

computerized education; but
video cassettes show promise

Computer-aided education may be
one of the in-words of electronics,
but the big market for instructional
gear in Europe is the factory and
the office, not the classroom. And
the big emphasis is still on tradi-
tional audio-visual tools—projec-
tors, recording machines, and the
like.

Yet the advances in electronics
hardware are having their impact
on both teaching and training.
Computer-based systems, once re-
jected as too expensive or too im-
personal, are at least getting a
hearing. What’s more, the arrival of
video tape cassettes promises to
open plant gates and school doors
to electronics companies.

That’s the view from Paris as the
second annual Audio-Visual Show,
being held from January 14 to 20,
fills the Porte de Versailles exposi-
tion hall. With education represent-
ing only 10% of the French market
for audio-visual equipment, in-
dustry offers the most potential,
says Yves Serant, manager of the
trade association that sponsors the
show. “The term ‘audio-visual is
starting to bother me—‘communica-
tions’ is a better word,” he says, re-
ferring to the growing role of elec-
tronics in instruction.

Serant believes that the video
cassette, for example, is likely to
revolutionize personnel communi-
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cations and training programs in
industry. Philips, the Dutch elec-
tronics giant, will have its cassette
system on the market in about a
year and is aiming at educational
and industrial users first. But the
problem of conflicting systems and
standards may put buyers off.

Furthermore, it’s not at all cer-
tain that educators will be ready
for video cassettes. For example,
the use of all electronic audio-
visual equipment in public educa-
tion is lagging in France. Although
the showcase university at Vincen-
nes, outside Paris, has a costly new
closed-circuit TV system, it is little
used—and there are no signs other
French universities are any more
convinced of TV’s value.

Yet, this year’s Paris show—
which includes 160 hardware and
software exhibitors, 45 of them
non-French—reflects a growing
audio-visual market. Though the
show has dropped strictly acoustic
equipment, which will be shown
instead at the Paris Hi-Fi Show in
March, exhibition space has grown
to almost 200,000 square feet from
last year’s 160,000 square feet.

The accent this year is on soft-
ware. “A problem for the moment
is how to use existing equipment,”
says Serant. France’s SEMA, for ex-
ample, is launching a new program
to teach data processing using
various teaching machines. Cie.
Internationale pour I'Informatique,
France’s major native computer
maker, is introducing software per-
mitting its computers to be used as
teaching machines. Cegos and
Data Communications, both French
firms, are showing new teaching

programs for video tape recorders.

Not all of this year’s new de-
velopments are on display at the
show, however. In Germany, which
has its own biennial “Didacta”
audio-visual show, the chronic
shortage of qualified teachers is
spurring the demand for electronic
audio-visual equipment. A number
of big companies, like Siemens and
BASF, are trying to meet the de-
mand with new products.

The total German market for
electronic audio-visual systems is
difficult to pin down, but if just
the basic individualized systems—
the kind which use electronics for
sound and picture presentation to a
single student—are considered, this
year’s market should hover around
$25 million, states one industry
source. As for computer-aided in-
struction, there’s big disagreement
among the experts. Some don’t see
a sizeable market shaping up before
1980. Others see a demand for a
$250 million worth of computers for
teaching purposes by 1977.

BASF, one of Germany’s three big
chemical producers, has entered the
field through its expertise in mag-
netic tapes. The BASF systems
2800, 3400 and 5600, to hit the
market this year, are designed for
both linear programs, where the
student advances in step-by-step
fashion, and branched ones, where
he can backtrack to any previous
step if he encounters difficulties.
These systems all use special end-
less Super-8 film cassettes and
compact audio cassettes. Philips
and others have similar cassette-
based systems.

The 3400, however, can be hooked
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to a computer, which stores student
responses and records them in
tabular form. The computer types
out the program and lecture num-
ber, the number of right and wrong
answers, and program throughput
rate in minutes and seconds, as well
as the class average based on per-
formance of individual students.
The computer also furnishes the
basis for grading students and for
producing certificates.

Siemens also has a computer-
based system, which works on a
free-choice response basis. It rec-
ognizes a correct or incorrect solu-
tion to problems no matter how the
student phrases his answer. For the
system to be practical, Siemens
envisions a large setup, with dis-
plays units in many classes, even
many schools, time-sharing a cen-
tral computer.

These systems are ambitious, but
their makers hope they will escape

the fate of the equally ambitious
Tutorivac, a feedback classroom
marketed by Brussels-based Inter-
national Visual Aid Center (IVAQC),
part of the ITT group. The Tutor-
ivac uses a tape recorder and slide
projector to impart information and
ask questions. Students answer by
pressing one of four buttons on a
hand-held keyboard. Up to 40 key-
boards feed into an electronic
analyzer on the teacher’s desk,
where details on how many stu-
dents answered correctly, which
answer any student gives, and each
student’s cumulative score are dis-
played.

The Tutorivac proved too ex-
pensive for Britain’s school officials
and most Continential buyers as
well. This spring, IVAC will intro-
duce alower priced Mini-Tutorivac,
which can handle 36 students and
has no electronic analyzer—the in-
structor has to keep count.

Swedes lead in audio-visual

Sweden is probably the best audio-
visual market in Europe, when it
comes to school and university use.
A law passed 10 years ago required
that all newly built schools and re-
modelled schools have at least
$400 worth of audio-visual equip-
ment in each classroom. The equip-
ment includes a tape recorder, pro-
jector, loudspeaker system. and
room darkening equipment.

In addition, the Swedes are
teaching English in all schools, new
and old, starting at the third grade,
using a system known as “English
without books”—which means us-
ing a tape recorder. What’s more,
French and German are taught the
same way in the junior high classes.
Multiply all that by 5,000 schools
to get the educational tape record-
er market.

The Royal School Board’s expert
on audio-visual equipment, Aake
Anderson, admits the market figure
is extremely hard to pin down, but
estimates it at $100 million a year.
That’s for both hardware and soft-
ware, with software the major
part. He said a report from deal-
ers recently showed that Sweden
has in operation today 1,100 out of
the total 1,400 video tape record-

ers used in all four Scandinavian
countries. TV receivers are not too
common in classes—only about one
to every five classrooms or so—due
to difficulty fitting the school pro-
grams that are broadcast into
teaching schedules. But video re-
corders should change that as they
enter more schools.

Sweden’s schools have four dif-
ferent types of language lab. The
most complicated—with a teacher
console and individual booths for
the students—are found in 250
schools up to the ninth grade. In
addition, there are about 50 such
labs in the high school level “Gym-
nasium”. Then there are about 400
other such labs for teaching various
subjects, so “language labs” is
something of a misnomer in Swe-
den.

Anderson says the school system
is just starting to test and follow
developments for using computers.
Only about 10 schools have mini-
computers with student terminals—
mainly to teach students how com-
puters operate. Anderson is some-
what skeptical about any big imme-
diate breakthroughs for computer-
aided instruction: “It will probably
come in about 10 years.”

In Britain, where the electronic
content of the educational audio-
visual market is about $8 million,
the emphasis is still on traditional
equipment. Michael Grant, an
official of Rank Audio Visual Ltd.,
believes sales will remain concen-
trated in audio and TV systems.
“Sophisticated electronic aids, such
as feedback classrooms and com-
puter-aided instruction, are not
really suitable for school instruc-
tion at the present time.” Grant
should know: before joining Rank
he was manager of the now-defunct
British ITT-IVAC Tutorivac opera-
tion.

Among the less sophisticated
aids, the most interesting develop-
ments are the CCTV links being
established by the larger local
education authorities. The biggest,
opened in 1969 in London, takes in
1,000 schools and 130 higher educa-
tion establishments. Programs are
transmitted by cable from central
studios to all schools in the area
that want them. Similar systems are
or will be operating in Glasgow,
Cambridge, Hull and Plymouth.

The Ttalian audio-visual market
is also slowed by a “traditional”
approach to education. There’s
even a law that obliges a teacher to
pay for any damage he may cause
to school apparatus, putting a real
damper on buying and using
sophisticated equipment. One man-
ufacturer says that at the present
rate of growth it would be another
10 years before a sufficient accu-
mulation of hardware in the schools
really begins to affect the way
teaching is carried out. Then, too,
the government has no plan to set
up special audio-visual centers or
expand audio-visual training. And,
point out industry observers, very
little software is perfectly suited to
Ttaly: most is American, and not
well translated or adapted to the
Ttalian market.

Besides the expected language
labs and tape recorders, there is
one fairly good seller in Ttaly—an
electronics trainer made by Philips.
It resembles a blackboard but
has eight removable panels into
which designs for different elec-
tronic circuits can be set. The stu-

Electronics | January 18, 1971



dent inserts a component into the
correct place in the- panel, con-
structing a range of electronic
circuits from logical circuits to
oscillators and radios. Already 150
have been sold in Italy—even
though a trainer with a full set of
panels costs $9,600.

7 7West Germany

Laser speeds automatic
testing of IC masks

Checking 1C masks for accuracy of
geometry is a time-consuming pro-
cedure even when it's automated.
Up to 30 seconds may be required
to define the coordinate points of a
particular edge on the mask.

Mask inspection at such slow
rates, however, is a thing of the
past for International Business
Machines Corp. Researchers at
IBM’s German facilities have devel-
oped a new photoelectric micro-
scope which, with table movements
at rates of up to 100 millimeters per
second, gives a speed improve-
ment of 1,000. Even at that high
table speed, IBM’s new instrument
yields an edge detection repeata-
bility of ==0.03 micron, compara-
ble with that of the slower tech-
niques.

Essentially, the new photoelec-
tric microscope uses a helium-neon
laser to generate an intense light
spot on the mask surface. This spot
alternates between two adjacent
positions, producing an ac output
at a photodetector when an edge
passes under the microscope.

Developed by Franz Schedewie
of IBM’s Manufacturing Research
Laboratories in Sindelfingen, near
Stuttgart, the new microscope is
being used at the measuring and
test facilities of the firm’s parent
company in the U.S. Schedewie
says the microscope will be used
for wafer inspection as well.

The new instrument is similar to
conventional photoelectric micro-
scopes in that it’s based on modu-
lated carrier frequency techniques.
The big difference, however, is that
this carrier is produced by electro-
optics. The much higher carrier
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frequencies thus produced give

‘higher table speeds. The IBM in-

strument uses a 1.6-megahertz
signal with an amplitude of =900
volts.

The instrument essentially con-
sists of the helium-neon laser, an
electro-optical polarization modula-
tor, a set of prisms and lenses, and
the photodetector. The laser beam
passes through the polarization
modulator and then is focused by
an eyepiece lens. Depending on
how the light is polarized, a sub-
sequent Wollaston prism deflects
the laser beam in two different
directions. A beam splitter and a
microscope objective focus the
light on the mask. The IBM instru-
ment produces spots with a diame-
ter of about 2 microns. Separation
between spots is 1 micron. The
smallest line width that can be
detected is roughly 2.5 microns.

Great Britain

Small computer outlook:
bleak future for U.K. makers

Remembering the disarray in its
large computer industry before In-
ternational Computers Ltd. was
established, the British government
is anxious to avoid a repeat per-
formance in the fast-growing small
computer field. And the results of
a recent government-ordered sur-
vey show there are good reasons
to be anxious.

Britain’s Department of Trade
and Industry—the new name for
the Ministry of Technology—last
year commissioned Urwick Dynam-
ics Ltd., industrial consultants, to
look into the small computer mar-
ket and predict the growth trends
over the next decade. The informa-
tion would serve as a guide should
the department decide to pump
public money in to support the
small computer industry. Urwick
completed its field work last sum-
mer and the department is now
lifting the lid on the generally pes-
simistic finding,

Urwick defines a small computer
system as an installation costing
up to about $120,000 in Britain.

That definition covers a very wide
range, from Ferranti’s small Argus
600 process controller costing $4,-
100 in its simplest form up to NCR’s
Century 100 punched-card com-
mercial machine at nearly $120,000
in its basic form. On the way, it
takes in many terminals, minicom-
puters, small conventional com-
puters, accounting machines, and
visible record systems. Urwick esti-
mates that about 1,250 such sys-
tems, worth about $30 million, were
delivered in Britain in 1969. In
1975, Urwick believes, the figures
will climb to 3,750 units with a
value of nearly $90 million, for a
growth rate of 20% a year.

Confronted with Urwick’s esti-
mates, officials all across the field
called the 20% growth rate esti-
mate too low. “If that’s all it is,
a lot of companies will go out of
business,” notes a Digital Equip-
ment Co. Ltd. man. “Very conser-
vative,” says Clifford Cundall,
Ferranti’s automation systems sales
manager; “I'd say around 30%.”
“Extremely pessimistic,” comments
Carl Noble, vice chairman of Com-
puter Technology Ltd.; “I think it
will be nearer 40%.”

Within the general expansion,
Urwick picks out process control
and education as likely to show the
greatest proportional growth. Edu-
cation might take 100 installations
in 1975 against 10 in 1969, and
process control 370 against 50
in 1969. Communications network
control, traffic control, machine and
instrumentation control, and medi-
cal and commercial usage might
multiply three or four times. Of
these, only commercial applications
get out of small figures, to 2,500
installations in 1975.

Yet the Urwick researchers are
pessimistic about what the future
holds for small British computer
makers. Remarking on the heavy
development and production costs
involved, they say “the depth of
advanced and proven American
minicomputer equipment could
prove too great a force with which
to compete.”

The report rams home another
point: “Although the level of com-
petence of British engineers is not
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considered to be significantly lower
than in the U.S., the way in which
it is exploited is reportedly far less
effective. Opinion was expressed
that most projects devised and
put into production within three
months in the U.S. would take
perhaps one to two years in the
U.K. Turnover per head in an
American company is also of the
order of twice that of a European
manufacturer.”

However, Urwick is even tougher
on computer users. “There is gross
ignorance of the potential of small
computers, and the costs involved,
at all levels of management. In
particular, computers are more
usually thought of as an entitity
separate from the business and
which must fit in with old, estab-
lished methods and precedures.
Also, in many cases, there is a
vast gap in comprehension of
what a computer can do between
the higher-educated employees and
those of lesser academic attainment
who are responsible for providing
data input from all levels of the
business.”

As a result, according to Urwick,
computer installations are often not
achieving the expected level of per-
formance, and even large organi-
zations are unable to discuss their
computer requirements clearly. To
overcome this, there must be a
great increase in training programs
for computer personnel, and on the
manufacturer’s side there must
be development of a “satisfactory
man/machine interface to cater for
low-skilled operators.”

Electronics helps boost
Korea's economic growth

The new skyline of Seoul, punctu-
ated by 30-story buildings and
elevated expressways, would sur-
prise many Korean War veterans.
Even more impressive, perhaps, is
the soaring economic growth curve
that backs up the outward symbols
of South Korean prosperity. The
products exported by foreign in-
vestors from the U.S., Japan, and

other nations, including electronics
companies, are one of the main rea-
sons for the growth spurt.

Korean  government  offices
abound with blackboards and
charts showing a gross national
product increasing by 15% a year,
bolstered by exports growing by
40% annually. In 1970, the coun-
try’s exports hit the $1-billion mark,
an increase of $300 million over
1969 shipments. In 1976, when
Korea completes her third five-year
economic plan, exports are esti-
mated at $3.5 billion, one-third of
the gross national product.

To maintain such heady growth,
the government is engaged in a
vigorous campaign to attract even
more foreign investors—especially
in high-productivity fields. Elec-
tronics makers stand tall on the
most-wanted list.

In the electronics field, a number
of U.S. and Japanese firms have
already put in about $20 million
to establish Korean ventures, and
other makers are expected to fol-
low. Exports of electronics equip-
ment have been rising 120% a year
for the past five years, although
electronics still represents only
about 6% of Korea’s total export
volume. Some 71% of the elec-
tronics goods go to the U.S.

Korea’s attractions for U.S. com-
panies are manifold. For one, the
government’s foreign investment
inducements offer foreign ven-
tures a five-year tax holiday and
a 50% tax reduction for an addi-
tional three years. Further, remit-
tance of profits is guaranteed. Then,
too, Korea has set up or is estab-
lishing for export industries a num-
ber of industrial parks where low-
cost facilities or land may either
be purchased outright or leased on
long-term contracts. So far, 14 in-
dustrial arcas have been set aside,
and seven are operational. In ad-
dition, the government is construct-
ing a free export zone at Masan,
where it hopes 100 light industrial
plants will be operational by 1975.

Yoon Sae Yang, director of the
government’s Office of Tnvestment
Promotion, says that it is the Ko-
rean government’s attitude toward
foreign investors, rather than the

formal inducements they are of-
fered, which prove most attractive
to overseas businessmen.

“Korea’s future is as a trading
nation,” says Yang, “but we have
limited capital. Thus, to get the
funds we need, we must rely largely
on foreign investment.”

The government has established
a special organization, The Korea
Electronics Industry Information
Office, to assist foreign electronics
firms, as it has formed similar units
for other sectors of industry. The
office has branches in New York
and Tokyo, and offers a wide num-
ber of investor advisory services.

Yang says that the government
engages in little advertising to at-
tract foreigners, however. “We’ve
found that the businessmen who
have to be told about Korea before
they are interested are not gen-
erally the best businessmen.”

Currently, some 215 foreign
firms, including 18 electronics man-
ufacturers, have been granted per-
mission to operate in Korea. The
largest electronics company is Mo-
torola, which operates a wholly
owned venture, Motorola Korea Co.
Formed in 1967, the firm manufac-
tures integrated circuits and tran-
sistors. Sales in 1969 totaled $12.4
million, making the firm Korea’s
ninth-largest exporter. Other elec-
tronics firms that have located in
Korea include Signetics Corp., Ap-
plied Magnetics Corp., and Ameri-
can Micro-Systems Inc., all of the
U.S., and Japan’s Toshiba, Sanyo
Electric, and Nippon Electric.

For the most part, the foreign
companies are barred from selling
their products in Korea. What's
more, sky-high tariffs are placed on
imported goods, unless they are
imported solely for inclusion in
export products. In that case they
can be imported duty-free. This
closing of the domestic market to
foreign companies is a sore point
with many. Although they won’t
talk about it openly, company of-
ficials privately say that the do-
mestic market is an attractive one,
and that by allowing sales by over-
seas investors the Koreans would
pay less for consumer electronic
products.
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System Designers...
Make your move to MOSTEK for

MO
static shift
registers

If you're in the market for MOS static
shift registers, your best move is to MOSTEK.
Our only products are MOS. . . engineered to
give you outstanding performance and
economy. Want proof? Check these features:

MK 1002P. Dual 128-bit static shift
register. Full DTL/TTL compatibility. Single-
phase, independent clocks (capacitance less
than 5 pF) can be driven directly by a single
TTL or DTL gate. High speed (DC to 1MHz
selectable to 2MHz) clock rates. Recirculate
logic built-in. Sixteen-pin ceramic dual in-line
package.
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MK 1002L. Virtually the same features
as the MK 1002P except package is the
economical 10-lead TO-5 can. Same full
DTL/TTL compatibility; single-phase DTL/TTL
compatible clocks.

Check the advantages of MOSTEK static
shift registers. Like no need for external.
components or interface circuitry (not even
aresistor!). Like all inputs—data, recirculate
and clock (yes, clock too) —driven directly by
TTL or DTL gates. Finally, like nobody makes
MOS as fully compatible with TTL as ours!

'Nuff said? Then contact our home office
in Dallas at(214) 242-1494 and ask Gordon
Hoffman for information and fast delivery of
MOS shift registers. . . plus ROMs and RAMs.
Or call your nearest Sprague Electric
Company office or representative.

Make a smart move. .. to MOSTEK.

MOSTEK

CORPORATION

An affiliate of Sprague Electric Company.

1400 Upfield Drive
Carrollton, Texas 75006

Circle 147 on reader service card
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DEPARTMENT OF ECONOMIC
PLANNING AND
DEVELOPMENT
Dept. P-1,

3003 N. Central Ave.
Phoenix, Arizona 85012

Phone: (602) 271-5371
NAME
POSITION
FIRM
ADDRESS
cITy STATE zIP

L-----J

Retum this bit
of sunshine to us.

W&l send you

alot more!

Arizona has it to spare — the
best of both climates: business
and weather. Business, sup-
ported by a good, skilled labor
pool, a friendly state govern-
ment that imposes no inventory
taxes, excellent location and
transportation, plenty of room
to grow; and weather that
makes recruiting easy — people
like to work where it's fun to
live! Lowered absenteeism and
increased productivity, too.
Sound good? Clip the coupon.
Let us send you our new book-
let, “Profile For Profit,” in con-
fidence of course. It'll help put
more sunshine in your com-
pany’s future. (Yours, tool)
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Vitoh o1 INTERNATIONAL SYMPOSIUM
””SPACE AND COMMUNICATION”

Collection and transmission of information
in applications’ space systems.

Paris - from 29th March to 2nd April 1971
Organized by F.N.I.E.

Wang Laboratories 114
Chirurg & Cairns Inc. Advertising
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What price
real estate ?

One metre diameter loops 4 metres
apart form a broad-band directional
receiving array covering 2-32 MHz, with
optimum beam characteristics for both
long and short range communication.

Rosette configurations of linear arrays
provide complete azimuth coverage, in
a number of overlapping high gain
beams all available simultaneously.
Rosette Loop Systems replace vast
Rhombic or Log-periodic antenna
farms, and require less than one
hundredth of the real estate.

Aperiodic Loop Systems are ideal for
applications in areas of restricted
space or when quick set up is import-
ant, and are small enough to mount on
a roof or conceal just below ground
level.

Aperiodic Loop Systems are currently
in use around the world by numerous
Military and Governmental Agencies.
Send for detailed Antenna Brochure:

iermes Electronics Limited

P.O. Box 1005
Dartmouth

Nova Scotia

Canada

Telex: 014-422744
TWX 610-271-1973
Telephone 902466-7491

Apartment 315

2020 F Street N.W.
Washington

D.C. 20006

U.S.A.

Telephone 202 296-2978
TWX 710-822-1106
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Our UNIVERSAL
COMPONENT
EL SOCKET®
will make

breadboarding
a pleasure!

=

EL INSTRUMENTS, INC.
61 First Street
Derby, Conn. 06418

only

$18.

each

EL SOCKET®
SK-10

o Exclusive mounting feature enable you to
mount unit with common No. 4 screws.
e Vertical as well as horizontal intercon-
necting matrices.
 Designed specifically for ease of inser-
tion of multi-pin components.
Guaranteed to maintain initial contact
characteristics beyond 10,000 insertions.
Unique de3|gn will accommodate wide
range of wire or component leads, from
.015 to .032 inches.
e Connect more wire.
capabilities.
e No-solder holding power.
Each EL SOCKET® is ready to use. You build
your circuit by plugging the components (i.e., Y4
watt reslstors ceramic capacitors, diodes, tran
sistors, 1.C.'s, etc.) into the EL SOCKET®. The
components are interconnected with any solid wire
#22 guage — #26 guage. No special patch
cords required.
DISTRIBUTOR INQUIRIES WELCOMED
ORDER DIRECT USING COUPON BELOW FOR
_QUICK DELIVERY.

EL |NSTRUMENTS INC. ]
61 First Street
Derby, Conn. 06418 |

Dept. EE1270
PLEASE SHIP THE FOLLOWING:
EL SOCKETS® @ $18.00each

[] Check enclosed in the amount $
[] Our purchase order No.

Wider fan-out

|
is enclosed. l
| COMPANY l

! ADDRESS '

! b
cITY

STATE & ZIP

i ATT OF:

f oy Wy Sediol Sl e R

— — —.j
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