


































































































































































































































































































































































































































































































































































































































































































































































































Electronics Abroad

system operates on the standard
glide-path band of 329 to 335 mega-
hertz using 90-hertz and 150-hertz
tones to modulate the carrier. But
instead of two dipoles, the array
consists of two vertically stacked
“elements,” each made up of seven
trios of dipoles in horizontal cor-
ner reflectors. The array is 45-feet
high and needs only 300 feet of
smooth foreground so that side-
lobes cannot be reflected into the
region of the glide path.

Change of phase. The phase cen-
ters of the new array lie at 30 feet
and 15 feet, the same heights as
the dipoles in null-reference glide-
path equipment. Ordinary null-ref-
erence signals, though, would not
set up a very good path with the
new array. The demodulated 90-hz
and 150-hz tones would be too dis-
torted to be useful in airborne glide
receivers, whose tone filters are not
highly selective. Instead of the
usual 45° phase difference between
the audio tones and the carrier, a
15° phase difference is used for
Redlich’s array. This eliminates,
for practical purposes, tone distor-
tion in the path region. As with
conventional modulation, the per-
centage differences between re-
ceived tones are used to actuate a
cockpit display that shows the pi-
lot whether he’s in the glide path,
below it, or above it.

France

Mover and shaker

Traditionally, French researchers
go about their business in rela-
tive calm, But these days there’s
a trend to restiveness in the gov-
ernment-run  laboratories where
much of the country’s research is
done. A new man heads the French
science establishment and many
old hands in the test-tube hier-
archy regard him as an iconoclast.

Pierre Aigrain, 43, took over as
head of the Délégation Générale de
la Recherche Scientifique et Tech-
nique only last month. And with
him came his reputation as a mover
and a shaker. As director of higher
education for the Ministry of Edu-
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cation, Aigrain proposed three
years ago that the cumbersome
French university system, with its
top faculties concentrated in Paris,
be broken up into autonomous
schools dispersed throughout the
country. Now, to the dismay of the
rigid scholastic bureaucracy, there
are signs the minister of education
plans to follow through on Ai-
grain’s schemes.

New tack. So far, Aigrain hasn’t
come forth with any sweeping pro-
posals for restructuring the govern-
ment’s non-military research setup.
But as top civil servant for science
—he reports to Prime Minister
Georges Pompidou—he can, and un-
doubtedly will, steer French sci-
ence in a new direction.

For one thing, Aigrain is an engi-
neer by training—first at France’s
Naval Academy and then at Carne-
gie Tech where he acquired a doc-
torate in electrical engineering.
(Later, though, he took a second
doctorate in physics and joined the
faculty of the University of Paris
where, among other things, he led
a group doing basic semiconductor
work.) For another, Aigrain is con-
vinced the country’s shortcomings
in technology lie in production and
marketing rather than in research.

A case in point, he says, is
metal-oxide semiconductors. Ai-
grain maintains that at one time
CSF-Compagnie Générale de Tél-
égraphie sans Fil was out in front
of U.S. companies—in the lab. And
he feels that csr and other French
semiconductor firms once were
abreast of the U.S. leaders in large
monolithic integrated circuits but
have fallen behind in the market
place.

Back and forth. Part of the solu-
tion to the production-marketing
problem, Aigrain thinks, can come
from breaking down the traditional
gulf between the government’s sci-
entists and industry’s development
engineers and marketing men.

Aigrain would like to see more
researchers shuttling back and
forth between government and in-
dustry laboratories. But there are
barriers. Frenchmen generally are
wary of changing jobs. And once a
government researcher moves into
a job at a company he rarely re-
turns to a civil service slot because

the pay is poor by comparison.

Pick and choose. If the produc-
tion gap can be closed, Aigrain
figures, France won’t have any real
troubles keeping her technological
independence. There’s no question
of matching U.S. technology across-
the-board. But he expects France
can stake out front-line positions
in some key sectors.

One is large-scale integration,
where Aigrain says “minor correc-
tive action” could put France up
with the front runners in about five
years. For the longer term, Aigrain
has a few ideas of what sectors to

Master of science. Pierre Aigrain now
sets research policy for the French
government’s non-military laboratories.

push and which to let languish.
Three likely candidates for a solid
push are chemicals, optics and
some areas of mechanical engineer-
ing. The country is seriously lag-
ging in mechanics, he says, and
“mechanics will be very important,
even to electronics.”

To put his ideas into action Ai-
grain will be able to pull the purse
strings for about 40% of the gov-
ernment’s research funds. Last
year’s spending, for example, to-
talled slightly more than $1.8 bil-
lion. Some $732 million of that was
earmarked for non-military pro-
grams over which the Délégation
Générale has either direct control
or considerable influence.

Figures on industry’s research
outlays are hard to come by, but
it seems certain the government far
outspends French companies in
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this field. Estimates for 1965—the
latest available—indicate that some
$880 million was spent on research
in nongovernment labs, with indus-
try picking up slightly more than
half the bill and the government
and foreign customers paying the
balance. Aerospace research ac-
counted for the largest share of
1965 expenditures, with electronics
second.

- West Germany

How bright?

Outdoor-lighting specialists take
considerable pains to find out ex-
actly how much illumination they
can get from a light source. The
more precisely they know a source’s
rating—the mere wattage indication
as found on ordinary household
bulbs is only a rough guide at best
—the better they can light a street
or a sports arena.

Conventional methods of check-
ing light output require elaborate
and sometimes bulky equipment.
One common way to measure lumi-
nous flux is to take readings on a
source mounted in an Ulbricht
sphere, often 12 feet or more in di-
ameter. Even with the sphere, flux
readings are accurate only to within
5%. And additional apparatus is
needed to determine such other
characteristics as flux by sector and
luminous intensity.

On the beam. One German out-
door-lighting firm, Gantenbrink-
Leuchten OHG, has substituted
electronics and a rotating steel
beam for the bulky Ulbricht sphere.
Its setup measures and records to
an accuracy of 1% the total flux,
the partial flux of selected seg-
ments, and the luminous intensity.

The equipment, worth about
$17,000, was designed for Ganten-
brink by the lighting technology
institute at the Berlin Technical
University. The sensor is a sele-
nium photocell mounted on one end
of a 10-foot-long beam that carries
the cell around the light source.
The source, too, is set up to rotate,
and this plus the beam rotation re-
sults in a spiral scan that takes 6%
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minutes to cover the full area of the
source.

Gantenbrink is currently using a
photocell that can handle illumina-
tions ranging from 100 millilux on
up to 3,000 lux, but it plans to shift
soon to a cell that can measure
emissions as bright as 200,000 lux.
Broad daylight produces an illumi-
nation value of about 100,000 lux;
1,000 lux, however, is considered
adequate for an auditorium.

Readout. The current output of
the equipment’s photocell is trans-
lated into a corresponding voltage
by an operational amplifier at a re-
mote console. The amplifier’s out-
put, in turn, is corrected by a sine
potentiometer and then fed through
an impedance transformer to a mo-
tor, The motor drives a chopper
that interrupts a reference light
beam played on a photodiode array,
setting up a voltage-to-frequency
conversion.

The pulse output of the diodes
then becomes a reading of the total
luminous flux in lumens. For read-
ings of the illumination in lux and
in new international candles, the
sine potentiometer is bypassed.

Around the world

Soviet Union. The Russians now
are producing lasers in 10 models,
divided about evenly between con-
tinuous and pulsed types. The la-
sers are complemented by a line
of modulators and optical receivers
that have been used for both ex-
perimental television transmissions
and satellite communications.

Great Britain. International Com-
puters & Tabulators has ordered a
batch of 100,000 transistor-transis-
tor-logic circuits from Mullard Ltd.,
a British subsidiary of Philips’
Gloeilampenfabrieken of the Neth-
erlands. Mullard believes the order
is the largest yet logged for British-
made integrated circuits.

Japan. The Matsushita Electrical
Industrial Co. has set up a sub-
sidiary in Sydney, Australia, to pro-
duce consumer electronics goods.
The new operation is Matsushita’s
eleventh outside of Japan.
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If you're still

putting up with down time...
you should have
your heads examined.

Your analog magnetic recording
heads, that is.

For the new replacement heads from
CEC are now eliminating the major
headaches in high frequency, high
environment recording applications.
Namely—the costly down time caused
by rapid head wear, frequent cleaning
and limited frequency response.

258

Circle 258 on reader service card

This achievement is due to CEC's
unique design and manufacturing
techniques which overcome the in-
herent weaknesses of lamination and
rotary head design.

As a result, all CEC analog magnetic
recording heads will last at least
three times longer than conventional
original equipment heads. And—they
cost no more.

Of course, we did start off with a con-
siderable advantage. Such as the
assistance of Bell & Howell’s ad-
vanced Research Center in the selec-
tion of specific materials that provide
outstanding magnetic properties and
extremely low wear rate.

Why not let some of this success go
to your heads?

For complete specifications and all
the facts, call your nearest CEC Field
Office. Or write Consolidated Electro-
dynamics, Pasadena, California 91109.
A subsidiary of Bell & Howell. Bulletin
1662-X3.

CEC/DATATAPE PRODUCTS

M BELL= HOWELL
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MacKimm, 1104 Northstar Center

[612] 332-7425

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

James T. Hauptli [415] DO 2-4600
Western Advertising Sales Manager

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

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

[213] HU 2-5450

Portland, Ore. 97204: James T. Hauptli,
218 Mohawk Building, 222 S.W. Morrison
Street, Phone [503] 223-5118

San Francisco, Calif. 94111:

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

Pierre Braude Tel: 225 85 88

European Director

88-90 Avenue Des Champs-Elysees, Paris 8
Brian Bowes Tel. Hyde Park 1451

United Kingdom and Scandinavia

34 Dover Street,

London W1

Milan: Robert Saidel

1 via Baracchini Phone: 86-90-656
Frankfurt/Main: Hans Haller
Elsa-Brandstroem Str. 2

Phone: 72 01 81

Geneva: 1, rue du Temple Phone: 31 95 60

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

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

Frances Vallone, Reader Service Manager
[212] 971-2865
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Dale Electronics has been in Yankton
only 10 years, but it has been a decade
of growth and advancement. Currently
under construction is a 55,000-square-
foot building which will consolidate the
firm’s five plants employing 400 people.
Dale components have been in every
space probe made by NASA and its
products are used in the nation’s most
sophisticated missiles.

Dale is only one firm which has found
a future in SOUTH DAKOTA, industry’s
newest frontier. Eager, alert, trainable
personnel are helping manufacturers

“We're in South Dakota

esobecause 1it's a progressive state
with a progressive attitude toward
industry. Marvelous recreation fac-
ilities and good living environment
help us attract and hold productive
workers."

Mark Bolluyt, Division Manager
DALE ELECTRONICS, INC. Yankton, South Dakota

reach new goals of excellence and pro-
duction. Dale’s business grew 40 per-
cent last year! Let us show you why
we say: “You’ll make it BETTER for
LESS in SOUTH DAKOTA.”

For the complete story on oppor-
tunities for your industry in
South Dakota, contact:

Robert H. Martin, Director

SOUTH DAKOTA I.D.E. A.

Room E-2
Pierre, South Dakota 57501
Phone 224-5911 Ext. 307 (AC 605)

\—_————-_—-_——---——_——J
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whats it really
like to live
Wisconsin ?

read our newspapers. FREE for 60 days

To make an industrial-site selection, you need all the
facts and figures before making the decision. You would
also like to know what living is really like in the place
you are considering.

Nothing short of being here could give you the feel of
everyday living in Wisconsin like reading our newspapers
—from a different city every day or two—for 60 issues.

How better to take the pulse of our state,
to hear the voice of our people? You'll
see for yourself how citizens support good
government. You'll see how editorial opinion
varies or agrees from city to city. What our
labor-industry situation actually is. What
we charge for a dozen eggs. Or a house.
Or a theater ticket. Read the schedules of
our sailings to foreign ports. Nothing quite
brings into focus the importance of the
St. Lawrence Seaway to Wisconsin busi-
nessmen like the sound of such faraway
destinations as Amsterdam, Porto Alegre,
Helsinki, Kobe, Casablanca and Karachi.
These and dozens more are served from

WISCONSIN ¢

Resources which make Wisconsin outstanding

o Vocational Education / National leadership; reaches every area of the
state; total enrollment of vocational and adult program, 230,000. e Trans-
portation / 11 out of 12 railroads operating in the state are Class |; have
boat ties. © Government / Clean, efficient government; merit principles in
employment. @ Utilities / Electrical generating capacity of 4,400,000 kw;
expected to increase to 6,000,000 kw by 1970. Natural gas available from
south, west and north; all systems interconnected. ® Trucking Service
/ 180 authorized common carriers; overnight service to Chicago and Twin
Cities. o Industrial Development / 230 local industrial development
groups to aid industry. e Highway System / Excellent interstate, state
and secondary road system.

262 Circle 262 on reader service card

our fresh-water “ocean” ports. We average hundreds of
departures yearly from Milwaukee alone. And at the end
of your free sampling of
Wisconsin dailies you’ll
be in a far better posi-
tion to judge Wisconsin
as expansionland for
your company.

So ask your secretary to fill out the coupon. Or write us
a note on your business letterhead, mentioning your title
and telling us whether you'd like to have your 60 differ-
ent issues of Wisconsin newspapers mailed to your home
or office. We'll acknowledge promptly, with some inter-
esting statistics and an official map so you can see where
each newspaper comes from. Soon you’ll have a clear
and unbiased picture of what it’s really like to live, work
and do business in Wisconsin.

This invitation is open to all indus-
trialists everywhere, except those now

-.~ living in Wisconsin. (Sorry, neighbors.)
Ny
) ‘-------------1
Division of [ |
Economic Development
736 State Office Building E

Madison, Wisconsin 53702

I think you're right. A 60-issue look at Wisconsin's newspapers should
be most revealing. Please send me your free papers. | understand

there is no obligation whatever. .
e e R R U e e Title:ccs v snossansaes I
OO DI s 0 s s v ie vbiawaig salunia s o awsd s sl a ynpuingenin yss R, . l
KINA/CY BOSINBE. ... .uvovonsiiin sranssnoinssonnesnnst s sslmitabscsasos .
T I S A T e F e LK TR l
S T o e | S e ) SIALO, o i s wnaisis vinates pisiey 74| s g .
If you would prefer that papers be sent to your home, please include

following information: .
Home Address..... 5072 /a 618 /e alTyix wimiwpln/als 010 uininlore el #i0 d e ein els e o)k B 6 s o 6 0 S .
e I Y ORI do Lk Sty o P e O P ZIP s o niaaiore l
(If different from that of your company) .

L------------------‘
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Here is the latest hp addition to
the new generation of all-solid-state,
high-performance oscilloscopes!

Stop...
Store...

Vary Display Time!
New hp 1814 Oscilloscope. .. You control CRT display time
with variable persistence and storage!

Now for the first time you get the added dimension of
variable persistence and storage in a high frequency
scope—50 MHz bandwidth at 5 mV sensitivity now, and
mainframe capabilities for 100 MHz. The new all-solid-
state, 30-pound 181A Variable Persistence and Storage
Oscilloscope lets you see even more—do even more!

See more with the new 181A’s variable persistence—
made possible by the extra-large rectangular CRT using
hp’s exclusive mesh storage design. Use it to see low
rep rate pulses which brighten as each trace reinforces
the previous one. Check signal trends by adjusting per-
sistence so several traces are on CRT simultaneously.
Vary persistence from 0.2 sec to more than a minute.

Do more with hp’s new scope with a memory! Store
traces for more than an hour—overnight or even weeks
if scope is turned off. Catch and store single-shot tran-
sients with the 181A’s fast writing rate of 1 cm/usec.
Use it to get a graphic display of critical parameters
prior to system failure, activation of a safety device, or
excursion beyond some predetermined limit.

Get an extra measure of performance! You get the
same step-ahead electrical performance, lightweight

portability and rugged design that you have with the
standard 180A. All the 180 Series Plug-ins give full
performance in the 181A mainframe. You get 50 MHz
bandwidth, 7 ns rise time, 5 mV/cm sensitivity, mixed
sweep—and variable persistence and storage!

Get the full story on the new hp scope with a memory.
Ask your hp field engineer for full specifications on the
new hp 181A Oscilloscope. Or, write to Hewlett-Packard,
Palo Alto, California 94304. Europe: 54 Route des
Acacias, Geneva. Price: hp 181A Oscilloscope, $1850;
hp 181AR Oscilloscope (Rack Mount), $1925; hp 1801A
Dual Channel Amplifier, $650; hp 1820A Time Base,
$475; hp 1821A Time Base and Delay Generator $800.

HEWLETT @ PACKARD

OSCILLOSCOPE SYSTEMS

Circle 901 on reader service card



RGA LOW-POWER DTL
2 PAGKAGES
LOW PRICES

RCA’s Unique High-Reliability Hermetic Packages...Single Welded Cap
Leads do not pass through seal...lead abuse can't affect hermeticity.

Basic Gate Configuration
vce

RCA 2.3mW DTL in Hermetic Ceramic packages for —55°C to + 125°C operation

i High
DESCRIPTION IN FLAT PACK IN DUAL IN-LINE PRICE (1000) P hrgakdown 7
- voltage Impedance
Dual 4-Input Expandable . Basetcg!le(jctor 1'2{_ tytpe
: i input diodes outpu
NAND Gate CD2200 CD2200D $3.15 L - Excellent
L IN capacitive
Quadruple 2-Input NAND drive
Gate CD2201 CD2201D $3.30 capability
Dual 4-Input Expandable outr
NAND Buffer Gate CD2202 CD2202D $3.30
J-K Flip-Flop;
2 329K, 2/5et
and 2 Reset inputs, 6cuo
Split Clock CD2203 CD2203D $4.20 . St 3
High noise immunity 1.2V (typ) @ 25°C
Dual 4-Input Gate
Expamderp CD2204 CD2204D $2.25 Device dissipation (typ) 2.3mW per Gate
—7mW per Flip-Flop. Full military op-
Dual 3-Input Expandable erating temperature range— —55°C to
AND-OR-NOT Gate CD2205 CD2205D $3.15 +125°C Flip-Flop clock frequencies (typ)

3MHz. Single power supply +3.8V to
+6.3V; 4V optimum. NAND gates pin-

ALL YOUR RCA REPRESENTATIVE FOR QUOTATIONS ON LARGER QUANTITIES.
3 ¥ : popular 930 DT Lcircuits.

Data sheets and extensive application notes available for both—CD2200
series in 14-lead Flat-Pack and CD2200D series in Dual In-Line package.
Call your RCA Sales Representative, your RCA Distributor or write to RCA
Electronic Components, Commercial Engineering, Section 1CN3-3, Harri-
son, New Jersey 07029. CHECK YOUR RCA DISTRIBUTOR FOR HIS PRICE
AND DELIVERY.




