






















































































































































































































































































































































































































































































Electronics Abroad 

made of thin-metal film on glass. 
The metal is etched with patterns 
that are reduced from large art­
work and developed in very thin 
layers of resist on the metal film. 

Fallen Starfighters 
The pride of the new Luftwaffe­
but clearly not its joy-is the F-104 
Starfighter, 500 of which have been 
built in Germany under license 
from the Lockheed Aircraft Corp. 
Last month the Luftwaffe's 10th 
birthday was marred by the 
grounding of all Starfighters follow­
ing three crashes in a week and 22 
so far this year. Each plane will be 
thoroughly tes ted before it is al­
lowed back into the air. 

Unlike a previous controversy, 
this one has not implicated the 
plane's electronic systems, which 
account for more than half of the 
$1. 75-million cost of each aircraft. 
This time, critics-such as the in­
fluential newspaper Die vVelt-are 
calling for more electronics in the 
form of more advanced. automatic 
testing gear. 

A complex plane. The hassle last 
year centered on the inertial guid­
ance system, the L -3, made by 
Litton Industries, Inc. This time, 
it is charged that the Luftwaffe's 
ground maintenance and tes ting 
procedures and equipment are in­
adequate to keep the complex Star­
fighter in good operating order. 

The German Air Force might be 
less sensitive to such attacks were 
the accident rate the same in the 
air forces of other members of the 
North Atlantic Treaty Organization. 
But only 4 of 130 Starfighters in 
the Dutch Air Force have crashed, 
2 of Belgium's 100 and none of 
Denmark's 29. 

Computer push 
Siemens & Halske AG, West Ger­
many's biggest electronics com­
pany, plans a $125-million push to 
expand its puny-6% to 7%-share 
of the domestic computer market. 

The first step will be creation of 
a $10-million computer-develop­
ment center in Munich; then $5 
million will be spent to expand Sie-
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mens' manufacturing plants in that 
city. Most of the rest will be spent 
on development, production and 
distribution. 

The International Business Ma­
chines Corp. is estimated to have 
installed 70% of the computers in 
use in \Vest Germany. Another 
United States company, the Rem­
ington Rand Corp., is a poor second 
with 7% to 8%. 

Link with RCA. The German 
company has sold fifty 4004-model 
computers, which it manufactures 
and sells under a cross-licensing 
agreement with the Radio Corp. of 
America. The 4004 is Siemens' 
name for the RCA Spectra 70. 

Siemens plans to increase the 
share of domestically produced 
components for the 4004 computer 
-to 70% from 30%. 

Canada 

Electronic quiz 
The trouble with intelligence tests 
is that many psychologists disagree 
on the definition of intelligence. 
Furthermore, some tes t results are 
affected by differences in the sub­
jects' reading ability, cultural ex­
perience and emotional state. 

An Ottawa psychologist, John P. 
Ertl, thinks he may be on the way 
to an elech·onic solution. His sys­
tem requires no overt response, 
dealing as it does directly with the 
subject's brain . But Ertl cautions: 
"\Ve are not measuring IQ (intelli­
gence quotient) as such, but rather 
the neurological efficiency on which 
all intelligence depends." 

Timing the waves. Ertl's system 
is based on the fact that when the 
brain reacts to any stimulus, it 
emits electrical signals. It is further 
dependent on two hypotheses: that 
a specific point in each wave train 
represents information-processing 
activity in the brain, and that the 
speed with which these informa­
tion-processing signals follow the 
stimulus is proportional to that 
vague attribute called intelligence. 

With financial support from the 
Ontario Mental Health Foundation, 

Ertl has worked out a way to stimu­
late the brain and measure the 
brain's response time. He has com­
pared his electronically derived 
cores with those obtained on stand­
ard IQ tests and found a 0.8 cor­
relation; 1.0 is perfect correlation .. 

Light stimulus. The subject is 
stimulated by flashing a bright 
light in his eyes. These flashes oc­
cur at random , but average about 
one every three seconds. The brain 
signals are picked up by an elec­
trode on the subject's head. 

One technical problem was to 
select the weak signals-about 50 
microvolts-from a noisy back­
ground. Ertl's system picks out and 
amplifies the information-process­
ing signals with the help of an En­
hancetron-a device made by the 
Nuclear Data Co. that samples such 
waves at as many as 1,024 points 
and enters these measurements in 
its memory. The Enhanceh·on ex­
tracts weak signals from back­
grounds of nonfilterable random 
electrical noise by an electronic 
overaging technique. 

After 100 measurements, the en­
hancetron displays the waveshape 
-representing the average of these 
measurements-on an oscilloscope. 
From the display, the operator can 
measure the interval between the 
stimulus and the information-proc­
essing signal. 

One of this system's major poten­
tials is still to be demonstrated. 
Ertl hopes it will provide a valuable 
way to detect mental retardation 
earlier than is now possible. 

Great Britain 

Stop and go 
London bobbies will soon have a 
couple of computers helping them 
try to unsnarl that city's traffic. 
Late next year the British Ministry 
of Transport will test a closed-loop 
control system in a six-square-mile 
section of London that copes with 
a quarter of a million cars a day. 

If the $1.4-million experiment 
is successful, computerized traffic 
control will be extended to other 
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Traffic control. Artist 's conception of wall map, tv monitors, and mimic diagrams 
showing details of intersections. Three control consoles are in foreground. 

parts of the city. The electronic 
hardware, $560,000 worth, is being 
supplied by the Plessey Co. Be­
sides computers, the equipment in­
cludes data-transmission gear, con­
trol and display units, detectors 
and traffic lights. 

Self governing. The London sys­
tem will be a closed-loop feedback 
control; that is, the flow of vehicles 
will be determined automati cally, 
based on traffic conditions. Other 
systems-for example in Munich 
and Los Angeles-compare traffic 
flow with a series of preset com­
puter programs and select the most 
appropriate program. 

London's vehicle-actuated con­
trols will be subject to override by 
a computer in the central office and 
by manual controls. 

Double check. The system will 
have two computers, one in the 
central processor, the other in a 
data-scanner unit. The scanner will 
collect information from vehicle de­
tectors and rearrange it into a for­
mat intelligible to the central proc­
essor. Either computer will be able 
to check the other. 

The computers will be along the 
lines of Plessey's XL type of digital 
machine. About 100 of these are 
being used in air-traffic control. 
Each computer has a 24-bit 4,096-
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word core memory, expandable to 
65.536 words. The core store's cycle 
time is about 2.5 microseconds. 
Magnetic-drum backing stores will 
compile data for traffic analysis and 
for storing programs. 

Traffic detectors will be pneu­
matic and inductive loops . The 
pneumatic detectors-rubber tubes 
embedded in the road surface will 
measure the vehicles speed; the in­
ductive loops, installed under the 
road surface, will sense the passage 
of vehicles and the backing up of 
traffic. 

Outstations. At each traffic light 
a "data outstation" will convert 
data received from the central proc­
essor into an output that will con­
trol traffic-light switches. The out­
station will also scan the condition 
of traffic lights and transmit the in­
formation to the central control 
office. The outstations, made with 
integra ted circuits for high reliabil­
ity, will be housed in weatherproof 
cabinets adjacent to the curb. 

Television cameras installed at 
major intersections will aUow the 
traffi c picture to be monitored on 
screens at the central office. There 
will also be a wall-map display of 
the area showing whether each 
light is red or green. 

Should the line with the central 

Electronics Abroad 

office be broken, as in a partial 
power failure, the lights will be able 
to operate independently. 

Japan 

Printer catching up 
Fast computers have at least one 
built-in problem: they outrun their 
printing units. One way to reduce 
computer waiting time is to write 
the output on tape, to be printed 
later; but this still results in some 
delay. 

Now the Tokyo Shibaura Elec­
tric Co. (Toshiba) has developed 
an electrostatic printer that oper­
ates as fast as most Japanese digital 
computers. The printer, built at 
Toshiba's Cefltral Research Labora­
tory, grinds out information at 152 
lines a second, with 130 characters 
to a line; that's almost 20,000 char­
acters a second. Tsutomu Honma, 
leader of the development group, 
says the speed has been increased 
experimentally to 250 lines a second. 

In the United States , Stromberg­
Carlson's 4020 is believed to be 
th e fastest electrostatic printer. 
Made by the Stromberg-Carlson 
divi sion of the General Dynamics 
Corp., the 4020 prints 3,600 lines 
a minute. But the company also 
manufactures a microfilm printer 
that produces as many as 20,000 
lines a minute. 

In quintuplicate. Toshiba has an­
other advantage over other electro­
static printers: it can make as many 
as five copies, each as sharp as the 
original. Other printers of this type 
make only one copy. The Toshiba 
unit can print more than 100 differ­
ent characters, a bigger variety at 
a faster speed than one developed 
by Hitachi , Ltd. [Electronics, 
March 22, p. 187] because it loses 
no time bringing a rotating type­
wi1eel into position. 

For each of the 130 character 
positions on a horizontal line, the 
Toshiba printer has five stylus elec­
trodes. Opposite this- row of 650 
electrodes are 130 counter elec­
trodes; between the two rows of 
electrodes travels a web of paper 
that has been coated to retain 
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electrostatic charges. The paper 
passes through the printer at 2.3 
feet per second, and seven voltage 
pulses are applied between selected 
styluses and counter electrodes as 
the paper advances the 2.7-milli­
meter height of each symbol, pro­
ducing the equivalent of a matrix 
five dots wide and seven dots high. 
The characters are formed from a 
pattern within this 35-dot matrix. 
Each character is 1.8 millimeters 
wide, and there is a 1.35-millimeter 
space between lines. 

The limit. The paper is charged 
electrically at points corresponding 
to the energized styluses. After 
charging, the paper is developed 
with toner powder in the conven­
tional manner, but not fixed. Toner 
from the coated paper is trans­
ferred, under pressure, to as many 
as five webs of ordinary paper to 
produce up to five copies. The 
print-out paper is fixed with heat, 
then cut into page-size sheets and 
stacked. The speed of cutting is the 
ultimate limit of the printer's over­
all speed, Honma says. 

Page forms can be printed if de­
sired, although they are not fitted 
to the experimental printer. Ability 
to use ordinary paper for the final 
print-out holds clown the cost. The 
intermediate print-out, on coated 
paper, is not fixed, and the paper 
can be reused until it falls apart. 

The printer is still experimental. 
It will not be connected to a com­
puter before spring, Toshiba says. 
Meanwhile the company will con­
tinue to improve it, simulating a 
computer's output by using elec­
trical signals. Toshiba, besides 
spending its own money, is aided 
by a research grant from the Ja­
panese Ministry of International 
Trade and Industry. 

France 

No Nadge verdict 
The timetable called for a $280-
million contract to be awarded 
early this month by the North At­
lantic Treaty Organization, but the 
program-called Nadge for ATO 
Air-Defense Ground-Environmen t 
-has been derailed. Insiders at 

NATO's annual ministerial meeting 
blame faulty project definition. 

NATO knows what it wants tech­
nically, but bidders say the goals 
are impossible under the organiza­
tion's price limits. 

Bidders complain that Nadge 
was defined several years ago, with 
no subsequent provision for in­
creasing costs. One says: " adge 
marks the first time such a vast in­
ternational undertaking has been 
attempted on a fixed-cost basis ." 

Three choices. Details of the dis­
agreement between bidders and 
NATO have not been disclosed, but 
sources close to the competition 
agree that the organization will 
have to make one of three moves : 

• Relax the technical require­
ments demanded from bidders. 

• Increase the ceiling beyond 
$280 million. 

• Kill the Nadge program. 
The three competing consortiums 

are led by the International Tele­
phone and Telegraph Corp., ·wes­
tinghouse Electric Corp. and 
Hughes Aircraft Co. 

Czechoslovakia 

Eyes west 
The small countries of Eastern 
Europe constitute a growing mar­
ket for automatic air-traffic control 
systems, says Zdenek Zacek of the 
Czech transport ministry. 

His own country ranks second 
only to the United States in air 
traffic, Zacek told an aeronautics 
symposium last month in vVash­
ington. With 13 major airports 
crammed into a country about the 
size of Louisiana, Czechoslovakia 
claims to have the highes t air­
traffic density in Europe. 

Automation by '72. Eleven of 
these airports are being equipped 
for all -weather landing sys tems, 
Zacek says, and the Czech govern­
ment is studying automation of 
air-traffic control. By 1968 the man­
ufacture of hardware is expected 
to begin in Czechoslovakia, he says, 
and in 1972 he expects an auto­
mated system to be in operation. 

Most of the radar sys tems, both 
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primary and secondary, are being 
made in Czechoslovakia, but those 
for the automated system will 
probably be imported, he adds. The 
Czech air ministry, and those of 
other countries in the Soviet bloc, 
will look to the West for these and 
for computers, Zacek predicts. 

Soviet systems. Why won't the 
Czechs buy this equipment from 
the Soviet Union? Zacek says the 
Russian equipment available does 
not meet Czech specifications. 

The Soviet Union is known to 
have installed improved gear in 
recent years for ground control at 
its own civilian airports, but noth­
ing that could be called automatic 
beyond the usual air-route radio 
channels. But little is known about 
Soviet aviation equipment because 
it all comes under military secrecy. 
Aeroflot, the national airline is a 
branch of the Soviet air force 
which, in turn, is part of the Red 
Army. 

Around the world 

Great Britain. A two-year study 
of ways to apply pneumatic fluid 
logic to digital control systems has 
won support from the British 
Science Research Council. The re­
search will be conducted at Bir­
mingham University. A principal 
goal is the development of simple 
digital feedback servomechanisms 
for controlling machine tools . 

Soviet Union. The Russians have 
transmitted Secam color-television 
programs from Moscow to Paris via 
their Molnya-1 communications sat­
ellite. The experimental broadcast 
arrived in Paris strong and clear. 
The Russians also have promised to 
do something about the high prices 
of color-tv sets in the Soviet Union. 

Sweden. The Swedish Post Office 
Board says it will invest about $40 
million over the next seven years to 
"automate" postal service. Mail­
sorting machines, probably of West 
German manufacture, will be tested, 
the agency says, and electronic ac­
counting machines will handle 
postal savings and money orders. 
Parcels will be sorted semi-auto­
matically. 
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Ballantine AC-DC Digital Voltmeter 
Model 355 

Price: $590 

NEW The only Digital Voltmeter 
of its type in the U.S. A. 

Ballantine's new Model 355 is a versatile, economical digital voltmeter .•• 
ideal for production line and quality control applications. 

You'll find it useful in place of analog instruments in reducing personnel 
errors, in speeding up production. Its accuracy and reliability, so typical of 
Ballantine equipment, should start saving you time and money in its first 
day of operation. 

The Model 355 features a servo-driven, three-digit counter with over­
ranging ... combines many virtues of both digital and analog voltmeters in 
one small, compact, economical package. Its large, well-lighted readout with 
illuminated decimal point, mode and range information, allows fast, clear 
readings, while the indicator can follow and allow observation of slowly 
varying signals. The position of the last digit can be interpolated to the near­
est tenth, thus avoiding the typical " ± l digit" restriction of a fully digitized 
display. An optional foot-operated switch retains voltage readings and en­
ables you to cut the time between successive readings materially. Another 
aid in reducing personnel errors is provided by an over-range indicator that 
signals excessive input or voltage of the wrong polarity. 

PARTIAL SPECIFICATIONS 

Voltage Range AC DC 
0 to 1000 0 to 1000 

Full scale, most 
sensitive range 10 mV 100 mV 

Frequency Range 30 Hz to DC 
250 kHz 

Optional Model 600 Resistors 
are available for measuring 
current directly in volts 

Accuracy in % 
of full Scale . . . . AC DC 

1 mV %%, 50 Hz to 10 kHz lf4% 
to '/2%, 30 Hz to 50 kHz 
500 V 1%, 50 kHz to 250 kHz 

Power Requirements .. .. . 115/230 V, 
50-60 Hz, 52 W 

Relay Rack Version .... Model 800 rack 
mounting kit is optional 

Write for technical data sheet 

Member Scientific Appa ratus Ma kers Associa tion 

- Since 1932 -

BALLANTIN LABORATORIES INC. 
Boonton, New Jersey 

CHECK WITH BALLANTINE FIRST FOR OC AND AC ELECTRONIC VOLTMETERS/ AMMETERS/ OHMMETERS , REGARDLESS OF YOUR RE· 
QUIREMENTS. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC DC LINEAR CONVERTERS , AC / DC CALIBRATORS, WIDE 
BAND AMPLIFIERS, DIRECT-READING CAPACITANCE METERS, ANO A LINE OF LABORATORY VOLTAGE STANDARDS FOR D TO 1,000 MHz. 
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Eastern Promotions, Inc. 

Nippon Communication Industrial Co. 188 
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Nippon Electric Company Ltd. 227 
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Nippon Ferrite Industrial Co. Ltd. 216 
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Nishimura Musen-Denki Co. Ltd. 207 
Nichiden Adv. Ltd . 

North Atlantic Industries Inc. 44 
Murray Heyert Associates 

Dkaya Musen Co. Ltd 
K.K . Kyoei Kokoku Sha 

• Oki Electric Industry Co. Ltd. 
Standard Advertising Inc. 
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Pamotor Inc. 210 
Harry P. Bridge Co., The 

• Pennsalt Chemicals Corporation 163 
The Aitkin -Kynett Company 

• Perfection Mica Company, 
Magnetic Shield Div. 207 
Burton, Browne Advertising 

Perkin Elmer Corporation 176 
Gaynor & Ducas Inc. 

• Permag Corporation 244 
Schneid er Allen Walsh Inc. 

Philco Corporation Lansdale Division 211 
Batten , Barton , Durstine & Osborn Inc. 

• Polarad Electronic Instruments 59 
Keyes, Martin & Company 

Potter & Brumfield Div. of 
American Machine & Foundry Co. 24 
Gra nt, Schwenck & Baker Inc. 

• Precision Tube Company Inc. 126 
George Moll Ad vert is ing Inc. 

Precision Scientific Company 159 
T r i-Stat e Advert ising Company 

• Primo Company Ltd. 198 
Genera l Adverti s ing Ag ency 

Princeton Applied Research Corp. 32 
Mort Bar ish Assoc iat es 

• Printact Relay Division of 
Executone Inc. 226 
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Radio Engineering Laboratories 151 
Arthur Falconer Associates Corp. 

• Radio Frequency Laboratories Inc. 212 
J.A. Brady & Company 

• Radio Materials Company Div. of 
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S.D.S.A. 130 
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New Asia Trading News Agcy. 
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Nippoh Advertising Agency Inc. 
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Sony Corporation 162 
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Hazard Advertising Company 
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Sperry Rand Corporation 150 
Armand Richards Advertising Agency 
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The Harry P. Bridge Company 
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Meek and Thomas Inc. 
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Brockie, Haslam & Company 

Stromberg-Carlson Corporation 216 
The Rumrill Company Inc. 
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The Harry P. Bridge Co. 

• Superior Tube Company 136 
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Sylvania Electric Inc. 118 
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Burton Browne Advertising 
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Fuller & Smith & Ross Inc. 
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Harold Warn er Advertising Inc. 

•Taiyo Denki Company Ltd. 216 
Sanko Sha Advertising 
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Burton Browne Advertising 
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The Wexton Company Inc. 
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George Moll Adv. Inc. 

United Aircraft Corporation, 
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Cunningham & Walsh Inc. 
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Philip Stogel Company Inc. 

Vector Electronic Company Inc. 68 
Van Der Boom, Mccarron Inc. 

Wayne Kerr Corporation 178 
Josephson, Cuffari & Company 
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Easy-Up Inc. 233 
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General Electric Co. 

Heavy Military Electronics Dept. 230 
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Keystone Elect ron ics Corp. 233 
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• For more information on complete product 
line see advert isem ent in the latest Elec­
tronics Buyers ' Gu ide 
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WHICH DEFLECTION YOKE Cf) 
FOR YOUR DISPLAY o 

Consult SYNTRONIC 

YOKE SPECIALISTS 
Syntronic's team of experts knows more about yoke design, engineering and 
quality control than anyone else. A solid 10-year record of leadership­
acknowledged throughout the industry . Benefit from it. 

• syntrontc 
NEED 

MAGNETS? 
YOU CAN'T MISS 
WHEN YOU CALL 

PERM AG 

We stock all sizes, all shapes, all grades, for 
all uses ... all ready for 24-HOUR DELIVERY. 
Including soft magnetic materials - now 
available for the first time in small, less-than· 
mill-run quantities. Also, magnets engineered 
and fabricated to your needs. Write for cata­
log and data sheets. 

PERMAG PACIFIC CORP. 5441 W. 104th St. 
Los Angeles, Cal if. 90045 I Phones: Area Code 
213 776-5656, 213 670-7060 I TWX: 213 670-0408 

PERMAG CENTRAL CORP. 5301 0 . Otto Ave. 
Rosemont, Des Pla ines, Illinois 60018 I Phone: 
Area Code 312 678-1120 

PERMAG CORP. 88-06 Van Wyck Expressway 
Jamaica, New York 11418 I Phone: Area Code 
212 Olympia 7-1818 I TWX: 212 479-3654 

244 Circle 244 on Reader Service Card 

INSTRUMENTS, INC. 
100 Industrial Road, Addison, Illinois 
Phone: Kingswood 3-6444 

Circle 342 on Reader Service Card 

J"EIC 
SOUND LEVEL METER 

THE MOST USED IN JAPAN 
Measuring Range: 35 dB to 130 dB 
Conforms to JIS C-1502 Standard or 
IEC Standard. 
JEIC is the representative manufacture 
of all kinds of sound and vibration 
measuring instruments in Japan. 

JAPAN ELECTRONIC 

INSTRUMENT CO.,L TD. 

2·445 Nakameguro, Meguro·ku, Tokyo, Japan 
Phone: Tokyo 719·6411 

Circle 343 on Reader Service Card 
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Another Brush Innovation in Recording: 

---· "'- --... .,.., ...... _ ·- .. '°° • • •• 

I 

The Brush 
Mark 240 

If you can't record it 
with this recorder, 
chances are 
it didn't happen! 

What we've done is this: 
We took our famous Mark 200 

Recorder and made a 'compact' 
version for general purpose and 
medical requirements. Performance? 
The new 240 will do everything the 
Mark 200 wi II do. And as Aerospace 
people will tell you, that's plenty: 
System linearity better than 1/2%. 
Pressurized fluid writing system 
assures incredibly crisp traces on 
low cost chart paper. Presentation 
is true rectilinear and there's push­
button choice of 12 chart speeds. 

Cost? The Mark 240 runs about 

half as much as a Mark 200. Still, 
you have a choice of either four 40 
mm analog channels, two 80 mm 
channels, or a combination * of two 
40s and one 80. (You can also have 
8-channel event-marker modules). 
There's a choice of 17 plug-in pre­
amplifiers, too. High gain d-c units, 
straight-through couplers and strain­
gage and demodulator types. The 
Mark 240 is just 17Y2" high x 19" 
wide x 20 1/ 2" deep. Mount it 
vertically or horizontally in stand­
ard 19" racks to RETMA specs, 
on table-top carts or you name it! 

If your kind of recording calls for 
the utmost in resolution, precision 
and recording flexibility, ask your 
Brush representative for complete 
details about the new Brush Mark 
240. There's nothing else like it 
... anywhere! Brush Instruments 
Division, Clevite Corporation, 37th 
& Perkins, Cleveland, Ohio 44114. 
Just out! Three information-packed 
booklets on strain recording, temp­
erature recording and techniques of 
low- level recording. Write us today 
for your copies. They 're yours for 
the asking! •see photo 

-___,/;,rush 
CLEVITE 

INSTRUMENTS DIVISION 

Circle 901 on reader service card 



TYPICAL QUANTUM-EFFICIENCY CURVES 
WAVELENGTH - ANGSTROMS 

2000 4000 6000 8000 10000 

~1+++++++++++t-++++1t+t-++++t-HH-t-tt-++H-t-++++tttH-t-tt-t+1-++++++-1++-++ttlOO 

++-H++-1-H-++++++-+++-Ht-+-t-+++t-t-+1H-t-++++-H-t-+++-1-t-H1-++-++t-+-H-+-++++-1-+-1-++-H80 

++-H++-l-H-++++++-+++-Ht-+-t-+++t-t-+1H-t-+++-HH-t-++++-t-H1-++++t-+-H-+-++++-l-+-l-++-H60 

++-H+++-H-++++++-+++-1-t-+-t-+++t-t-+1H-t-+++-HH-t-++++-t-H1-++++t-+-t-+t-++++-H-t-t-t--t-140 

~14-c10 80 
++-t++++-H-+-+++++-++++-t-+-t-++T"'lf~t-+1t±1"+++-HH-t~-'tt-++-t-H1-+++t-t-+-t-+t-++++-H-t-++-t-120 

~ ~ N 
~ ~·, g 

~ ~ ~ 
++-t++++-t-t-t-+++++-+++-1-t-+-t-++~t-+1H-t-+++-HH~'<t-'l"Tt-1't-1~-++TTtt-t-++++-t-Hrtt-T-H IO ~ 
++-+++++H-++++++-+++-1-1-H-+++ll-~f++-++++-H-+~->l-++-l-~~i...-+-++++-1-H-+++-1-~1++++-1 8 ~ 

I'll 
++-t++++H-++++++-++++1-H-++++-t-+1H-t-++++-H-t-HO.i-t-t--H-++++t-+it-+t-++++-H-+-++tt6 ~ 

~ 

Q 
++-+++++H-++++++-+++-1-1-H-++4-+-~f++-++++-1-+-1-+++-+\hl-Hl.\l-++-l-t-+il-+-l-++++-H-++++-14 ~ 

~ Q 
I 

++-t++++-t-t-t-+++++-+++-1-1-H-+++t-t-+1H-t-+++-HH-t-++++-t-H1~111-"'t++t-+-t-+t-+++-HH-t-++tt2 ia 
~ I§ 

++-+++++H-++++++-++++1-H-++++~f++-++++-1-+-1-+++-1-1-+11-++ai.+-t-+iH-+-++++-H-++++-1 1 

++-+++++-tt++++++-+++-H1-H-++++t-+1f++++++-1-+-1-+++-1-1-H1-++-Hl-t-+iH-+++++-H-+-+++-1 0.8 

++-+++++tt+-+++++-+++-H1-H-+++t-t-+1H-t-+++-HH-t-++++-t-H1-++-++t-+iH-+-++++-H-++++-I0.6 

~tttmm-mttm1tm1tttttt1ittt11ttttm-rt1:i::~at:t~>;+tt1mtttt o.4 
1-1 ~-·.· H-tf++__,H 

vi f\ 
++-+++++tt-t-+++++-+++-H1-++-++++-H-1Htt-+++-HH-t-w-++-t-H1-++-++t-t-1-++-++~--....... -++-H n2 

N 
I\ 

. 0 

Typical QE of 5.5% at 6943A 

New dormer-window photomultiplier offers 
high performance and high speed for red 
and near-infrared LASER-beam detection 

C70038D is new! Designed to detect low-level light in relatively high background brightness, 
it provides a quantum efficiency 2112 times that of conventional multialkali {S-20) photocathodes at 
6943 angstroms. C70038D, a 10-stage, developmental photomultiplier, achieves this advantage 
by introducing to the industry a multialkali photocathode deposited on a reflective substrate. 

I 
This new design approach provides excellent improvement in QE-as much as 250% when detecting ruby 
laser radiation . C70038D offers a typical QE of 25% at 5500~ ; 5.5% at 6943~ (values greater than 
8% have been obtained) . Combine these features with high anode sensitivity and a rise time of 2.3 nsec at 
1500 volts, and you have the high-speed, high-performance photomultiplier you need for LASER-beam 
detection systems in the red and near-infrared regions of the spectrum. 

In addition, this dormer-window type unit can be used if·I star tracking,stellar navigation , surveillance 
systems, guidance systems, range finding, mapping, and communications. 

Talk with your RCA representat ive about C70038D. Ask him, too, about the wide range of other 
RCA LASER-beam detectors as outl ined in PIT-704, "RCA Near-Infrared LASER-Beam Detectors." 
For your copy, as well as techn ical data on C70038D, write : RCA Commercial Engineering, 
Section L19Q-2, Harrison, N. J. 

RCA ELECTRONIC COMPONENTS AND DEVICES 

.. The Most Trusted Name in Electronics 


