




































































































































































































































































































































































































September 20, 1965 

Electronics Abroad Volume 38 

Number 19 

International 

Microcircuits in mufti 
Next summer at Leatherhead, Sur­
rey, a simulated power plant will 
be operated under automatic con­
trol by Britain's Central Electricity 
Generating Board. It will be the 
first all-civilian task for the Myriad 
computer, Britain's first to use mi­
croelectronics throughout. 

In Brussels, a transistor radio 
will soon be introduced by ITT 
Europe, Inc. , which masterminds 
the European operations of the 
International Telephone and Tele­
graph Corp. The radio's interme­
diate-frequency amplifier is a thin­
film microcircuit. 

Japan's electronics industry is 
watching a newcomer, Kyodo Elec­
tronic Laboratories, Inc. Estab­
lished last year by five Japanese 
parts manufacturers and an Ameri­
can engineer, Bernard Jacob, Kyodo 
plans to concentrate on the manu­
facture of planar epitaxial circuits 
for computers-the only Japanese 
company aimed principally at the 
microelectronics market. 

Italy's television monopoly, RAI­
TV, has 36 unusual repeaters along 
its tv transmission lines; each con­
tains about 200 integrated circuits. 

Seeking a market. On such civil­
ian applications rest the hopes of 
European and Asian microelectron­
ics companies. Squeezed out of the 
military and aviation markets by 
United States concerns , whose 
technology is generally considered 
to be 1112 years ahead, foreign com­
panies are looking to computers, 
radios, television sets and tele­
phone switching centers to provide 
the demand that would permit 
mass production and price cuts of 
50% and more, to match American 
firms' prices. 

Such industrial and consumer 
markets now account for one-third 
of the microcircuits sold in Europe. 
H ere's how companies around the 

world are trying to expand those 
markets. 

Britain. The Myriad computer, 
made by English Electric-Leo­
Marconi Computers, Ltd. , has been 
used chiefly in air-traffic control 
and in radar defense systems; 17 
machines have been sold for these 
purposes. Its first all-civilian task 
will be to operate a simulated 
power plant to help to study ways 
of meeting Great Britain's future 
needs for electric power. It will 

landing field for a fly is formed by 
six integrated circuits. Photo, to 
dramatize circuits' small size, was 
made by Standard Elektrik Lorenz, West 
German subsidiary of the International 
Telephone and Telegraph Corp. 

help to decide the best locations 
for future generators and the most 
efficient ways to operate them. 

The Myriad is faster than most 
machines that use discrete com­
ponents [Electronics , Aug. 9, p . 
220] . It can add and subtract in 
2.5 microseconds and multiply in 
11 microseconds. By comparison, 
the IBM 7090 requires 4.4 micro­
seconds to perform an addition. 

Britain's microelectronics indus­
try is getting a strong new com­
petitor: Hughes International (UK), 
Ltd., a division of the Hughes Air­
craft Co. in California. Hughes In­
ternational is preparing to produce 
hybrid circuits at a new plant in 
Glenrothes, Scotland. The avail­
ability of American technology 
could give Hughes a big advantage 
over many British companies. 

Belgium. When Europe's na­
tionalized telephone services hun 
to electronic switching, they prob­
ably will leapfrog generations of 
electromechanical techniques and 
settle on integrated-circuit systems. 
That's the prevailing opinion at the 
Brussels headquarters of ITT Eu­
rope. However, company officials 
don't expect that jump to take place 
much before 1970. 

ITT Europe relies heavily on the 
technology of its parent company 
across the Atlantic. But two British 
affiliates are developing thin-film 
and monolithic integrated circuits, 
as well as metal-oxide semiconduc­
tors , for commercial applications. 
Unlike American companies, which 
are moving swiftly into automated 
production, ITT's European facili­
ties use manual techniques for 
masking and other operations. 

A monolithic circuit is made in 
a single chip of silicon. A hybrid 
circuit is made by attaching semi­
conductor devices to a thin-film 
passive circuit. 

Japan. While most European 
producers of microcircuits adopt 
American technology [Electronics, 
Aug. 9, p. 220], Japanese companies 
are independent of direct United 
States influence. Yet the Japanese 
seem to be second only to the 
United States in both monolithic 
and hybrid technology. 

Japan's only strong link with an 
American company is the Nippon 
Electric Co.'s license agreement to 
share planar technology with the 
Fairchild Camera & Instrument 
Corp. Nippon Electric, the leader 
in integrated circuits and in planar 
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epitaxial transistors, claims to be 
the only Japanese company to use 
integrated circuits in a computer. 
Still, the company's production of 
microcircuits is estimated authori­
tatively at only 2,000 a month; 
most of these are monolithics. 

The Mitsubishi Electric Corp. 
manufactures microcircuits at 
about the same rate as Nippon 
Electric does, but stresses hybrid 
circuits rather than monolithics. 

Kyodo Electronics, the new com­
pany with a capitalization of only 
$278,000, has not yet moved fully 
into IC's; Kyodo now manufactures 
high-speed diodes and transistors. 

France. Next year France will 
have a new mass producer of inte­
grated logic circuits. Sesco (Euro­
pean Semiconductor Society) plans 
to sell mostly to military suppliers. 

France's two biggest producers 
at present are the Compagnie Gen­
erale de Telegraphie Sans Fil (CSF) 
and la Radiotechnique, a subsidi­
ary of Philips Gloeilampenfabrie­
ken N.V. of the Netherlands. 

West Germany. Monolithics are 
the trend in 'Vest Germany. They 
are already being used in the Sie­
mens 4004 computer, made by Sie­
mens & Halske AG. Telefunken AG 
also is concentrating on single-chip 
integrated circuits. 

The companies differ, however, 
in their preference for resistors in 
the integrated circuits. Telefunken 
deposits its resistors by evapora­
tion; Siemens uses both diffused 
and deposited resistors . 

Italy. Microcircuits already have 
broken into Italian television. RAI­
TV, the government tv service, 
employs integrated circuits in auto­
matic repeater equipment. 

Only one Italian company, SGS­
Fairchild, is known to be produc­
ing silicon planar microcircuits. 
The country's two other producers 
of integrated circuits are Ing. C. 
Olivetti & Co. and Selenia, an affili­
ate of the Raytheon Corp. Selenia's 
IC's are only for its own use; they 
are not for sale. 

Sweden. Scandinavia's fir~t com­
mercial manufacture of microcir­
cuits may be the result of studies 
at a research institute supported by 
Sweden's electrical and electronics 
manufacturers. Sweden is an im-
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portant user of microcircuits, but 
imports them-mostly from the 
United States. 

Hafo, the Institute for Semicon­
ductor Research, has developed a 
family of hybrid microcircuits and 
plans to produce enough of them 
for evaluation by Swedish indus­
try. If the circuits prove satisfac­
tory, Hafo hopes to obtain financial 
backing and to go into mass pro­
duction. 

Soviet Union 

Who's out there? 
The highlands of Armenia and the 
waters of the Gulf of Riga, 1,100 
miles to the northwest have at least 
one thing in common: a relative ab­
sence of man-made electrical noise. 
They may soon have another. Both 
may become listening posts for 
Soviet radio astronomers. 

Last March professors Nikolai 
Kardashov and Iosif Shklovsky an­
nounced plans to build an antenna 
system for the study of radio-wave 
sources in space. Their aim was to 
detect signals that might originate 
with intelligent creatures. No loca­
tion was mentioned, but recently 
the technical journal Nauka y Tek­
nika described plans to build a 
giant radio telescope in Armenia 
that would attempt "to establish 
contact with intelligent inhabitants 
of distant planets." 

The system would ·be particu­
larly suitable to study signals on 
wavelengths between 0.8 and 21 
centimeters; it probably would be 
narrowed to the band from 2.1 to 
10 centimeters. 

Dial a star. In Latvia, another 
part of the Soviet Union, a 43-mile­
long interferometer is being con­
sidered that would extend over 
part of the Gulf of Riga and would 
be capable of tuning to separate 
stars almost anywhere in space. 
Presumably its resolving power 
would compare with the best any­
where. 

An interferometer measures the 
interferences between two wave 
trains coming from the same 

source. It permits high resolution 
by using two low-resolution an­
tennas, separated by many wave­
lengths but connected to the same 
transmission line. Because the an­
tennas are identical, the wave pat­
terns at the antennas also are iden­
tical. The resultant multilobed pat­
tern from all the antennas is the 
product of isotropic point sources 
whose wavelength separation is 
the same as the antennas'. The 
number of lobes in the pattern is 
directly proportional to the separa­
tion distance in wavelengths. 

The Soviet instrument would 
employ three antennas, two along 
the coast and one on an island in 
the Gulf of Riga. Russian engineers 
say it would be impractical to build 
such a telescope entirely over land 
because of the need for vast flat 
spaces and for a minimum of 
static. The plan is being sh1died by 
the Radio Astronomical Center of 
the National Academy of Sciences. 

Great Britain 

War of the wrappers 
Is a slow, inexpensive machine as 
attractive economically as a faster, 
more costly one? Standard Tele­
phones and Cables, Ltd., the Brit­
ish subsidiary of the International 
Telephone and Telegraph Corp., 
has developed a machine that 
routes wires along terminal boards 
and fastens them to pin contacts. 
The company says its "wrapped 
joint" machine will cost much less 
than conventional systems, but 
mentions no price; however, it op­
erates at less than half the speed. 

The current best seller is the 
automatic Wire-,i\Trap machine, 
costing $90,000 to $135,000, made 
by the Gardner-Denver Co. in the 
United States. Gardner-Denver's 
$105,000 model can wrap 650 
wires an hour, compared with 240 
an hour for the STC entry. 

Tried and abandoned. To Gard­
ner-Denver, the STC system is old 
hat. "We tried that approach 10 
years ago and it wouldn't sell," says 
Donald Brouwer, sales manager. It 
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was too slow, he says, and its er­
ror rate was 100 times greater than 
the present system's. To be eco­
nomically feasible, Brouwer says a 
200-wire-an-hour machine would 
have to cost $23,000 or less. 

Retorts an ITT spokesman: 
"Maybe they couldn't make it 
work, but we have." 

STC mounts a terminal board on 
a table that can move 20 by 15 
inches in the x and y axes. The 
wire is fed and stripped, wrapped 
and cut by a head positioned per­
manently over the table. 

Dual controls. The wires are 
routed by the table's motion, which 
can be numerically programed by 

Wrapping machine lays out wires and 
wraps joints on flat circuit panel. 

punched paper tape or operated 
manually. The original STC system 
was built on an automatic drilling 
machine, with the wiring head re­
placing the drill head. Since then, 
STC has developed an improved 
table. The STC system has been 
tried out on a production line for 
telephone switchboards. 

The Gardner-Denver system 
keeps the pin matrix in a fixed posi­
tion, and routes and fastens wires 
with two moving heads that are 
controlled by a punched-card pro­
gramer. 

In the U.S ., the Western Elec­
tric Co. is said to be developing a 
wire-wrap system similar to STC's. 
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France 

Versatile radar 
A radar system that can analyze 
and display returns from 2,000 
range elements simultaneously was 
described in Paris this month at a 
symposium on optoelectronics. It 
would be particularly useful for 
electronic surveillance. The meet­
ing was sponsored by the Advisory 
Group for Aerospace Research and 
Development, a unit of the North 
Atlantic Treaty Organization. 

Roger Voles of EMI Electronics, 
Ltd., of Great Britain, said the sys­
tem-still under construction-uses 
a vidicon, a cathode-ray tube and a 
magnetically focused image inten­
sifier. Their combined linear reso­
lutions are expected to yield over­
all resolution of 600 information 
elements; the system would derive 
the Doppler spectrum of radar re­
turns while preserving range reso­
lution. 

Brightness modulation. The re­
turns from each Doppler-radar 
pulse are written as brightness 
modulation along the face of a 
high-resolution crt. The light from 
the tube's face is focused by a lens 
to an image of the line on the 
image intensifier's input photo­
cathode, which is provided with a 
horizontal deflection circuit. The 
light from the image on the output 
phosphor is focused by a second 
lens onto the signal plate of a 
vidicon or other suitable camera. 

At the input photocathode, in­
coming photons release electrons 
that pass through a solenoid lens 
onto an output phosphor. The pho­
tons generated on one side of this 
electrode cause electrons to be re­
leased on the other side; these in 
turn are accelerated to an output 
phosphor. 

Returns from the radar pulse are 
written on the crt's face as they 
are received. The intensifier is then 
switched on and is deflected hori­
zontally at a constant rate until it 
is caused to fly back before returns 
from the next pulse are received. 
The gain of the intensifier's first 
stage is varied sinusoidally, so that 
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during the linear sweep the system 
gain passes through a number of 
cycles corresponding to the posi­
tion of a specific pulse in the train. 
After the pulses are processed, the 
vidicon screen will contain a spec­
trum analysis of the returns , 
mapped out with the vertical scale 
representing range and the horizon­
tal representing frequency. 

Communications. Among other 
papers delivered, two seemed espe­
cially interesting to the delegates, 
a proposed optoelectronic NOR 
gate for a computer logic system 
and noncoherent light for optical 
communication. , 

The computer application was 
described by A. D. Berg and R. W. 
Smith of the Imperial College of 
Science and Technology in Eng­
land. 

In his paper on optical commu­
nication, David E. Wright of Edger­
ton, Germeshausen and Grier, Inc., 
noted that the glamor of the laser 
has overshadowed the recent de­
velopment of noncoherent sources 
that can form the basis of a "reli­
able, rugged, versatile and inexpen­
sive optical system." 

Switch on 

Aristote is dead, long live Socrate 
and Platon. That's the status of 
three electronic switching systems 
in France, named after Socrates, 
Aristotle and Plato. 

The ational Center for Tele­
communication Studies has decided 
to halt research and development 
on Aristote and will concentrate 
instead on two computer-controlled 
systems: Socrate, which uses con­
ventional crossbars, and Platon, 
which is based on time-division 
multiplexing. 

Costly circuits. Andre Pinet, di­
rector of electronic switchboard 
R&D for the National Center, 
blames economics for the demist> 
of Aristote, which was field-tested 
early this year [Electronics, Nov. 
16, 1964, p. 176]. 

Aristote began in 1957 with gas 
tubes, and in 1962 changed to tran­
sistors for crosspoints. But transis­
tors could not do the job without 
unacceptable signal losses, Pinet 
explains. InternatiQnal standards 
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set a maximum of one decibel in 
signal loss from one subscriber to 
another; with transistors there was 
a 3-db loss in the French system. 

To boost the signal sufficiently, 
the French had to add negative 
impedance amplifiers to the switch­
ing circuits. But the amplifiers in­
creased the cost of point connec­
tion circuits to $2 apiece. Even 
with mass production, Pinet says, 
the cost could not be cut to 20 
cents-a level competitive with ex­
isting nonelectronic systems. 

The computer. The only positive 
benefit from Aristote is its central 
command computer, called Ramses 
I. Many of the computer's design 
features are being carried over into 
the Platon system. 

Ramses performs real-time proc­
essing with seven levels of priority 
interruptions. Transfer is possible 
from the fast memory to secondary 
memories with magnetic drums of 
16,000 words each. Access time is 
two microseconds, with cycle time 
of five microseconds. 

Expanding Socrate. Socrate will 
go into limited use in the Paris area 
in 1967, serving about 2,000 tele­
phone subscribers at first. It will be 
similar to a system that has been 
tested at the ational Center's lab­
oratory complex at Lannion; one 
probable change will be the substi­
tution of reed relays for conven­
tional crossbars, Pinet says. 

With conventional crossbars, 
Socrate's speed is still about the 
same as that of nonelectronic sys­
tems, according to officials of the 
National Center, but the new sys­
tem can handle 25% more calls 
with the same amount of central 
office equipment. Reed relays would 
cut switching time 90% , to one 
millisecond, they say. 

IC's to be used. The National 
Center has a working model of 
Platon, the time-division multiplex­
ing system scheduled to be in­
stalled in 1968 to serve 5,000 sub­
scribers in Lannion. Telephone 
officials say the government has 
approved the installation. 

The model employs printed cir­
cuits with discrete components, but 
Pinet predicts the use of integrated 
circuits in the production version. 
He expects the !C's to be available 
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from French concerns; otherwise, 
he says, the circuits will be pur­
chased in the United States. 

Like Aristote, Platon calls for a 
general-purpose computer at each 
central office serving 50,000 sub­
scribers. It will also perform billing, 
maintenance and route changes. 
Unlike Aristote's computer, how­
ever, Platon's will not place the 
calls; this will be done by smaller, 
specialized computers at subcen­
ters. Splitting up these tasks means 
that the general-purpose computer 
needs no backup computer, as 
Aristote's did, because it is uncon­
cerned with message-handling. 
Also, the Platon computer can be 
relatively slow and inexpensive. 

Canada 

Electronic vulcanizer 
An electronic method of vulcaniz­
ing rubber quickly and uniformly 
has been patented by William E. 
Hodges, a Toronto inventor. It em­
ploys an electric field acting upon 
particles of magnetite mixed into 
the rubber compound. 

The 25-kilowatt field needed to 
vulcanize an automobile tire is gen­
erated by a one-turn coil operating 
at one megacycle. Magnetite was 
chosen as the ferromagnetic com­
pound, Hodges says, because it re­
tains its magnetic properties at 
temperatures beyond the 275° to 
315°F at which rubber is vulcan­
ized. 

Aluminum mold. When the 
method is used for automobile 
tires, he says, a mold of silver­
plated aluminum or another non­
magnetic metal can be the one-turn 
heating coil; the coil would be the 
secondary winding of a transformer 
because the power source's output 
coils would surround the aluminum 
mold. 

The product's durability is still 
being tested. One industry official 
has speculated that the magnetite 
might cause internal abrasion in 
the rubber and shorten its life. But 
Hodges notes that uniformity of 
heating by his method eliminates 

damage to the outer skin that may 
be caused by dehydration during 
ordinary vulcanization, where all 
the heat is applied at the outside. 

As a corollary, Hodges says, his 
method can produce rubber with 
built-in magnetic shielding; this 
might be useful for coaxial cable. 

Around the world 

Great Britain. Radiotelephones 
are now available for private cars 
in Britain. Until now, such service 
was permitted· only for the police, 
firemen, hospitals , taxis and a few 
trucking companies. The London 
Radiophone Service extends as far 
as 30 miles from the city center. 
Within this service area, subscrib­
ers can make and receive calls to 
and from anyplace in the country. 

France. Computerized centers 
for information retrieval are finally 
coming to France, nearly a decade 
after their beginning in the United 
States. Francis Levery, chief of in­
formation retrieval projects at IBM­
France, a subsidiary of the Inter­
national Business Machines Corp., 
says centers are planned by medi­
cal research institutes, the French 
Atomic Energy Commission, and 
private companies. The French put 
much more care into reading and 
indexing documents than do the 
Americans, Levery says. A French 
specialist spends about half a hour 
reading each document while his 
American counterpart, less special­
ized, may spend five minutes with 
an abstract. About 20 centers are 
expected to be in operation in two 
years. 

Finland. Automated traffic-light 
control is coming to Helsinki. Fin­
land's capital has ordered $370,000 
worth of equipment from Siemens 
& Halske AG of West Germany. 
By completion, late in 1967, the city 
will have spent $3 million to con­
trol 237 crossings. 

Ghana. A three-station television 
service, said to be the most com­
prehensive in Africa, has been in­
stalled in Ghana by the Marconi 
Co. of Britain. The cost was $8.4 
million. 

Circle 197 on reader service card~ 



* SOLID-STATE * DC - 75 KC * GAIN OF 1000 * NO CHOPPER 

Precisely measure thermocouple, strain gage and 
similar low level de outputs with this high per­
formance new Model 8875A Data Amplifier. Use 
it with modern data acquisition systems employing 
analog-to-digital converters, digital printers, mag­
netic data recorders, oscillographs, digital volt­
meters, and other readout instrumentation. The 
new 8875A is a solid-state wideband de amplifier 
with an output of ±10 v, 100 ma and features de 
- 75 kc bandwidth, lOOOx amplification, ± 0.1 % 
gain accuracy, ± 0.01 % gain stability, and 120 
db common mode rejection - at $495 including 
power supply. 

This new Sanborn amplifier measures just 4-3 /4" 
high by 1-9/16" wide by 15" deep, weighs 3.5 lbs., 
including integral power supply. For multi-chan­
nel use, ten units can be mounted in a 5" x 19" 
modular cabinet which contains input and output 
connections, power cable, on-off switch, cooling, 
fuse, and mating connectors for ten amplifiers. 
These modules can be stacked, or equipped with 
tilt stands for bench-top use. When used individu­
ally, the completely enclosed amplifier requires no 
cooling. 

SPECIFICATIONS 

Bandwidth: 
Gain: 
Gain Accuracy: 
Gain Stability: 
Vernier Gain: 

Gain Trim: 

de to 75 kc within 3 db. 
from 1 to 1000 in seven fixed steps 
± 0.1 o/o . 
±0.01 % . 
continuously adjustable between 
fixed steps. 
±3% with suffic ient resolution 
for setting any one gain to 
±0.01 %. 

Common Mode Rejection: 120 db from de to 60 cps , 40v p-p 

Output Circuit: 

Drift: 

Non-Linearity: 

Overload Recovery Time: 

Power: 

tolerance. 
±10 volts across 100 ohms and 
0.2 ohms max. output impedance 
at de. 
± 3 µ v referred to input, ±0.2 mv 
referred to output . 
Less than 0.01 o/o full scale value , 
10 volts . 
recovers to within 10 µv R.T.I. 
+ 10 mv R.T.O. in 10 msec. for 
10 v overload. 
115/ 230 volts ±10%, 50-400 cps , 
6 watts . 

Available options: Switch-selected filtering , dual output (± 10v, 
± 10ma ; ± 10v, ± 100ma ; a short on 
one output has negligible effect on the 
other output). 

For complete specifications and application assistance, 
call your local HP/ Sanborn field engineering office, or 
write: Sanborn Division, Hew/ell-Packard Company, 
175 Wyman Street, Waltham, Mass. 02154. . 

HEWLETT 
PACKARD . SANBORN. 

DIVISION 



NOW! a NEW Shielded 
High 0 Variable lndu(tor 
with ex(eptional stability! 

The NEW 
Wee V-L 

ACTUAL SIZE 

Adjustable Inductance range 0.1 Sµh to 100,000µ.h 
in 0 .300" by 0.400'' molded case with 0.200" 
grid spacing. 

24 HOUR DELIVERY! 
The new Wee V-L now offers the design engineer 
these important advantages: Meets requirements of 
MIL-C-15305C; unitized epoxy molded construction; 
77 stock values; and shielded for minimum coupling. 

The Wee V-L is the newest product to join the 
Nytronics subminiature family of inductors, ceramic 
capacitors, precision wire wound resi stors, thin film 
resistors and delay lines. Use coupon for engineer­
ing data! 

Design leaders 
STANDARD components to meet 

CUSTOM requirements 

550 Springfield Ave., Berkeley Heights, N. J. 

MAIL COUPON TODAY FOR COMPLETE 
ENGINEERING DATA ON THE NEW WEE V-L 

r-------------------------------------1 TO : NYTRONICS, INC. Dept. E 
550 Springfield Avenue, Berke ley Heights, N . J. 

Please send complete engineering data on the Wee V-L 

NAME 

TITLE 

FIR M 

ADDRESS 

CITY STATE ZIP 

L-------------------------------------
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-------------------, 
f Doesn't anyone make a 
: subminiature full wave 
l bridge rectifier 
- with 

. these specs? 
I • 200 to 1000 Volt PIV per Leg 
: • 5 Ampere Average Rectified Current 

• Extremely Low Leakage 
I • No Heat Sink Required 
I • Subminiature Package 1" x 1" x 'll6" 
I •Priced as low as units with I 
\ only 1/10 of the current rating I ------------""' 

SLATER DOES! 
SPECIFICATIONS NEVER BEFORE 

POSSIBLE IN ANY SUBMINIATURE 

FULL WAVE BRIDGE RECTIFIER. 

Send for Catalog and Price List 

SLATER ELECTRIC INC., 
Semiconductor 

....._ _____ 45 Sea Cliff Avenue • Glen Cove, N.Y. 

Circle 235 on reader service card 

Cut your wire preparation costs with 
high-speed wire strippers 

Eubanks wire strippers are noted for easy set-up 
changes, high-speed operation, and clean stripping 
••1ithout nicking or scraping. V/hether you need bat­
~ery cables, printed circuit board jumpers, leads for 
electric watches, coaxial cables, or washing machine 
harnesses, chances are excellent that we have a 
machine to meet your requirements. Pictured is our 
Model 87 Utility Wire Stripper, which produces up 
to 12,000 leads an hour. Write for free information 
on this and other Eubanks wire stripping machines to 
Eubanks Engineering Co., 225 W. Duarte Rd., 
Monrovia, California. 

Circle 239 on reader service card 
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LASER 
DIODE 

PULSER 
• 5 Microsecond Pulse 

Width 
• Peak Pulse Current 

To 40 Amps 
• Repetition Rates From 100 

to 9,000 Pulse/Second 
• Self-Contained Metering for 

Both Peak Pulse Current and 
Pulse Repetition Rate 

• Integrally Contained Dewar 
for Low Temperature Opera­
tion 

IF ORDERED BY OCT. 15 

$850.00 ea. 
ELECTRO- OPTIC 

SINGLE CRYSTALS 
• Lithium Niobate 

• Potassium Tantalum 
Niobate 

• Cuprous Chloride 
• ADP • KDP • KDA 

• HMTA 
Available From Stock 

SPECIAL 
Large as Grown 

ADP 
SINGLE CRYSTALS 
Nominal Dimensions 
of over 2" x 2" x 2" 

$165.00 ea. 
If Ordered by 

Oct. 15 

For Complete literature 

~ Write Dept. E-6 

e emi-elements, inc. 
YV'l Saxonburg Boulevard, 

Saxonburg, Pa. 
Phone: 412-352-1548 

200 Circle 200 on reader service card 
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Advertising sales staff 

Gordon Jones [212] 971-2210 
Advertising sales manager 

Atlanta, Ga. 30309: Gus H. Krimsier, 
Michael H . Miller, 1375 Peachtree St. N.E., 
[404) TR 5·0523 

Boston, Mass. 02116: William S. Hodgkinson 
McGraw·Hill Building, Copley Square, 
[617) co 2·1160 
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J. Bradley MacKimm 
645 North Michigan Avenue, 
[312) MO 4·5800 
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[303) AL 5·2981 
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Paris VIII: Denis Jacob, 17 Avenue 
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Osaka: Kazutaka. Miura, 163, Umegee-cho, 
Kilta·kU [362] 8771 

Nagoya: International Media Representatives, 

~ik.:~c~~h~:~~lu 13, 2·Chome, 

Hugh J. Quinn: [212] 971·2335 
Manager Electronics Buyers' Guide 

David M. Tempest: [212) 971-3139 
Promotion manager 

Milton Drake: [212] 971 ·3485 
Market research manager 

Wallace C. Carmichael [212) 971·3191 
Business manager 

Theodore R. Gelpel: [212] 971·2044 
Production manager 
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Another Brush Innovation in Recording: 

·• ·• 
""""' 
,. 

c 
marller $lop rush 0 s c I LLO GRAPH 

The Brush 2300. 
Best recorder around 

for getting lqts of data down 
on one piece of paper. 

No wonder the Brush 2300 light 
beam recorder can handle just 
about any industrial recording job 
you can name. 

It's available with 1 to 16 analog 
channels. Writing speeds from 0 to 
30,000 inches per second. Push ­
button choice of eight different 
chart speeds-or sixteen if you like. 
And all the frequency response 
you'll ever need. 

Power requirements? Next to 
nothing ... even operates off a car 
battery. One model operates off 
flash light batteries! 

And here's the topper. Anyone, 
anywhere can operate a 2300. The 
controls are logically grouped, chart 
paper loads from the front and the 

galvos can be switched and adjusted 
in seconds. Simple. Rugged. Light­
weight. Low cost per channel. That 's 
the 2300. The common -sense se­
lection for almost every industrial 
recording requirement. 

A demonstration will prove it. 

Get in touch with your local Brush 
Sales Engineer. Or, call us collect 
.. . 216-EN 1-3315. An illustrated 
brochure is yours for the asking. 
Brush Instruments Division, Clevite 
Corporation, 37th & Perkins, Cleve­
land , Ohio 44114. 

CLEVITE 
--~~rush I N s TR u M E NT s DI v I s I 0 N 
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Now Silicon Savings to 150W, 30 Amps 
- . 

1.0A 

le Max 
4A 15A 

T0-5 & Flange T0-5 
le Max 
T0-66 

le Max 
T0-3 

40250 40251 

hFE@ l.5A = hFe@8A = 
25-100 15-60 

2N3053 

hFe@ 150 ma = ·50-250 

2N3054 2N3055 

hFe@0.5A = hFE@4A = 
25-100 20-70 

2N3440 2N3441 
hFe@ 20 ma = 40-160 

40256 

hFe@ 0.5A = 
20-80 

2N3442 

hFE@3A = 
20-70 

o j-c = 15° C/W 

RCA 
ECONOMY 
-SILICON POWER 
GOES 
HIGH CURRENT 
With 3 New 30-Ampere Types-
2N3771, 2N3772, and 2N3773 

RCA's broad economy silicon line of power 
transistors now includes three new types­
RCA-2N377 l, 2N3772, and 2N3773 , which 
extend present current ·limits of the line to 30 
amperes. 

This economy silicon power line now offers 
you a wide performance span for: 

• Inverters to 1 kW 
• Audio Power to 300 Watts 
• Regulators to 25 Amps 
• Power Switches to 1 kW 
• Deflection Circuits 

Check out the power-handling capabi lity of 
RCA's silicon line, including standa rd units and 
those recommended to meet military spec ifi ca­
tions. For prices and delivery information , see 
your RCA Representative. For technical data on 
specific types, write: RCA Commercial Engineer­
ing, Section l-N-9-3 , Harrison, N.J. 

AVAILABLE THROUGH YOUR RCA DISTRIBUTOR 

RCA ELECTRONI C COMPONENTS AND DEVI CES 

~-The Most Trusted Name in Electronics 

Circle 902 on reader service card 


