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Soviet Union 

Surgery calling the computer 
A Moscow hospital has given a cru­
cial task to a small, slow digital 
computer: it must make a diagnosis 
on every patient who is to undergo 
surgery. Officials at the Vishnevsky 
Institute of Surgery say their sys­
tem gives a correct diagnosis 91 % 
of the time and is never wrong; the 
worst it can do, they say, is reply 
"no diagnosis." 

The institute specializes in the 
treatment of rheumatic virus dis­
eases and of diseases of the heart 
and liver. Its diagnostic system is 
limited to these diseases. 

Physicians explain that automatic 
diagnosis often relieves them of 
time-consuming research in to a 
case; this is important in a country 
like the Soviet Union, which has 
a severe shortage of doctors. It also 
spares some patients painful tests, 
such as those requiring drawing 
of large amounts of blood or spinal 
fluid. 

Simple hardware. In contrast 
with the West, where real-time 
computers are used widely in medi­
cal research and in data-handling 
at some hospitals, the Russian in­
stitute employs an almost-primitive 
computer to perform a simple task. 
The heart of the Soviet system is a 
Ural 2, a vacuum-tube machine 
with a memory of only 2,040 bits 
and a speed of only 8,000 opera­
tions a second. 

With this computer and its 
peripheral equipment, together 
with machines that punch and sort 
cards, the institute has constructed 
a system with adaptive features, in­
corporating probability thresholds 
for identifying diseases and 
equipped with a medical "library" 
of 1,500 cases so far. About 200 
cases are added to the archives an­
nually. 

The interview. When a patient 
checks into Vishnevsky, a doctor 
asks him hundreds of questions 

and enters the yes-or-no replies 
onto a four-page questionnaire. 
Digital answers must be either 1 
or O; in the category "femaleness," 
for example, the doctor writes 1 
for yes or 0 for no. 

Health officials in the United 
States estimate that one diagnosis 
requires an average of 600 yes-or-no 
answers. 

After the interview, the patient's 
condition and symptoms are re­
duced to a stack of punched cards 
and fed into the computer. The 
Ural 2 makes a probability compar-

M. L. Bykhovsky in his lab 

ison between each symptom and a 
given disease, eliminating "impos­
sible" diseases. For instance, if a 
patient's systolic and diastolic 
blood pressure are within certain 
limits, diseases of certain parts of 
the heart can safely be eliminated. 

The computer's memory is pro­
gramed with a series of thresholds , 
so that equivocal results can be 
evaluated. If a positive diagnosis 
is impossible, the doctor is given a 
list of possible diseases for further 
investigation. 

Probability. A supplementary 
system, to determine the probabil­
ity of a diagnosis, is called phase­
interval analysis. Soviet physicians 
have developed lists of symptoms 
common to more than one disease, 
and mathematical measures of any 
symptom's "distance" from the 
"center," or positive identification, 
of the disease. The -distance is not 
an absolute measure, but a com-

parison with distances of that 
symptom from other disease cen­
ters. 

This analysis gives the probabil­
ity of a specific disease being pres­
ent in any group of symptoms. 

Phase-interval analysis requires 
the handling of about 10,000 bits 
of information and the computation 
of many integrals. Because of the 
Ural 2's limited capacity, this re­
quires several runs in the computer. 

Digital to analog. Dr. Mikhail L. 
Bykhovsky, director of the insti­
tute's computing center, expects to 
switch to analog computers. Ex­
periments with a pair of analog 
machines, each containing 30 am­
plifiers, have convinced him and 
other doctors that the digital ap­
proach is too elaborate. 

He notes that accuracy to 2% is 
sufficient for the electronics in a 
diagnostic system-because the 
doctor's role is still crucial-and 
that a good analog machine can 
give this accuracy. "After all," 
Bykhovsky continues, "diagnosis is , 
in the final analysis, an art. What 
the doctor needs is help in evaluat­
ing a large number of symptoms 
simultaneously, and in locating 
previous cases of the disease." 

An analog computer can do just 
as good a job, he says, and do it 
less expensively than a digital ma­
chine. 

The next step, according to By­
khovsky, may be a master com­
puter system with a series of satel­
lite analog computers. The system 
would be based on manufactured 
"memory blocks" that would be 
distributed to local clinics and up­
dated at a central institute. 

Other approaches. Elsewhere in 
the Soviet Union, computers are 
performing other medical tasks. 
The Leningrad Polytechnical In­
stitute claims to have developed 
an analyzer algorithm that permits 
computer diagnosis in 10 to 15 min­
utes, based on deviations in norms 
for pulse, heartbeat, encephalo­
grams and other measurements. 

At Yerevan, in Armenia, research-
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ers have developed a program that 
is said to permit a computer to 
analyze electrocardiograms for as 
many as a dozen parameters. 

France 

Space mail 
To Arthur C. Clarke, radio engineer 
and science writer, communications 
satellites are the fulfillment of a 
prediction made two decades ago. 
Clarke, who is generally credited 
with being the first to write about 
communications satellites in precise 
technical terms, is still looking into 
the future-and seeing wonders 
wrought by the switchboards in 
the sky. 

At a week-long meeting of 
Unesco-the United Nations Edu­
cational, Social and Cultural Or­
ganization-in Paris this month, 
Clarke predicted direct satellite­
to-home radio and tv broadcasts in 
five years. He also saw: 

• Mail transmitted by satellite 
across the Atlantic as quickly as it 
travels between cities in the same 
country. 

• A nationwide newspaper for 
the United States, whose interna­
tional editions would be printed 
around the world from type set on 
orders relayed by satellite. 

• Worldwide educational tele­
vision. 

Phone rates. Other participants 
predicted that satellites would ef­
tect reductions in long-distance 
telephone rates, but nobody would 
say how much. They pointed out 
that present rate structures are 
based on distance, but that a satel­
lite doesn't care whether a call is 
going 500 miles or 5,000. Some sug­
gested a flat rate some day for calls 
anywhere on earth. 

Other speakers stressed the prob­
lems that will accompany the bene­
fits-problems such as frequency 
allocations, equipment compat­
ibility, priority of satellite use, con­
trol of receiver facilities, govern­
ment versus private ownership, and 
competition among different satel­
lite systems. 
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Studies in space 

Ten days after the French A-1 
joined American and Soviet satel­
lites in space, France's first scien­
tific satellite sailed into orbit on the 
nose of a Scout booster Dec. 6 and 
began to analyze the wave field 
produced by radio transmitters op­
erating on the ground at very low 
frequencies-16 to 25 kilocycles 
per second. The FR-1 satellite was 
launched in California by the 
United States National Aeronautics 
and Space Administration. 

The 132-pound satellite is col­
lecting information about five com­
ponents of the very-low-frequency 
electromagnetic field. Loop aerials 
are gathering data in the iono­
sphere about three magnetic com­
ponents, and dipole aerials are col­
lecting data about two electric 
ones. 

Ground transmitters. FR-1 most 
resembles two Lofti satellites, 
launched by the United States in 
1961 and 1963. These also studied 
wave fields produced by signals 
from the ground. The French trans­
mitters are at Sainte-Assise near 
Paris and at Balboa, Panama Canal 
Zone. 

The French satellite amplifies 
the signals on board, and transmits 
the amplih1des back to earth by 
telemetry link, on command from 
ground stations in the United States' 
Stadan network and the French 
five-station Iris network. The data 
will help to learn the basic charac­
teristics of the field-its intensity, 
polarization and direction of polari­
zation-and of the medium through 
which the field operates-its re­
fractive index and electron density. 

Satellites in the American Ex­
plorer and the Anglo-American 
Ariel series studied ionospheric 
characteristics with transmission 
originating on the spacecraft. The 
Canadian satellite Alouette 1 is 
transmitting sound waves from the 
top of the ionosphere to the bot­
tom; these waves never reached the 
ground, but made it possible to 
study the ionosphere's upper lay­
ers, which are difficult to probe in 
any other way. The Soviet Union 
also has conducted atmospheric 
studies with satellites, but details 
are skimpy. 

Japan 

Radar on the rails 
Radar is preventing collisions in 
the air and at sea; now the Japan 
National Railway, operator of the 
125-mile-an-hour Tokaido Express 
and other lines, is sh1dying a micro­
wave system designed to detect 
obstacles in the path of its swift 
locomotives. 

The system, developed jointly 
with Hitachi, Ltd., transmits 
pulses along leaky waveguides and 
monitors the return signals. Short 
(17-nanosecond) pulses are sent 
through a low-loss circular wave­
guide adjacent to one rail. As the 
energy leaks out through a longi­
tudinal slit along the waveguide, a 
parabolic reflector directs it across 
the track to another waveguide. 
The energy then travels back to­
ward the transmitter, but along the 
opposite rail, and is detected by a 
receiver. 

Spotter. ·when an obstacle is on 
the track between the transmitted 
signal and the receiving waveguide, 
it reflects some of the signal's en­
ergy, thereby reducing the signal's 
amplitude at the receiver. This de­
crease shows up as a deep notch 
on the oscilloscope display. 

In the waveform shown below, 
the notch was caused by a man 
standing on the track. The system 
will also detect a log, a large piece 
of machinery or any other kind of 
obstacle that may have fallen onto 
the track. 

A circular waveguide with a heli­
cal coil along its inner surface was 
chosen because it supports the 
TE01 mode, which has the lowest 
loss of any waveguide; at 50 giga­
cycles per second its loss is only 

Notch in output waveform is caused 
by a man on the track. 
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Leaky waveguide has loose-pitch helix 
on inner surface. Energy leaking 
out of longitudinal slit in waveguide 
is directed across track by a 
parabolic reflector. 

4.8 decibels per kilometer. The 
principal source of loss is the coup­
ling between the transmitter and 
receiver lines-90 db per meter of 
separation. 

Cost obstacle. The Japanese 
probably will install it only on 
high-speed lines and possibly at 
busy terminals and yards. Because 
the system also provides position 
information, it would be a useful 
adjunct for existing monitoring 
equipment. 

In the United States, no compa­
rable system is known to be under 
study. Cost is the big drawback, 
according to Irwin Goldstein of the 
T. J. Kauffeld engineering firm of 
New York, a specialist in engineer­
ing for railroads. "The costs result­
ing from damage to railroad equip­
ment due to obstacles on the track 
is very small," he declares. 

Another video recorder 
A second Japanese company is pre­
paring to compete for the United 
States market in video tape record­
ers for the home. The Shiba Elec­
tric Co. says it will offer two types 
next spring: a helical-scan recorder 
for about $500 and a linear-scan 
for about $300. 
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The only recorders sold in Amer­
ica for private use are helical-scan 
units. The Ampex Corp. offers one 
for $1,095 and the Sony Corp.­
Japanese concern-has a recorder­
monitor combination for $995. 

Helical vs. linear. A helical-scan 
recorder achieves high head-to-tape 
speed by moving the recording 
head past the tape rapidly; linear­
scan machines move the tape past 
the head. The heads on a helical­
scan recorder are mounted on a 
fast-revolving drum over which the 
tape moves slowly-7.5 inches per 
second in Shiba's unit. 

A linear-scan recorder is similar 
to a standard audio recorder ex­
cept that the reel-to-reel tape speed 
is very fast-60 inches per second 
for Shiba's-to allow recording at 
video frequencies. Linear machines 
have limited bandwidth and reso­
lution, use vast amounts of tape, 
and often produce noisy, jittery 
pictures. 

In Japan, another company-the 
Matsushita Electronics Corp.-says 
it will sell a helical-scan tape re­
corder there next spring for about 
$500. 

West Germany 

Semiconductor battleground 
Bavaria is about to become a bat­
tleground for United States semi­
conductor companies. Factories are 
planned by West German affiliates 
of Texas Instruments Incorporated 
and of the Fairchild Camera & 
Instrument Corp. 

In February, TI expects to begin 
production of silicon transistors 
and diodes at a 10,000-square-foot 
building in Freising, 22 miles north­
east of Munich. The company has 
an option to buy 25 more acres ad­
jacent to its present 3-acre plot. 
Initial manufacturing will be done 
by 35 to 40 employees, but TI says 
the work force should expand to 
200 by the end of the year. 

Fairchild's affiliate, SGS-Fair­
child GmbH, plans to make silicon 
planar semiconductor elements in 
epoxy packages, later adding a line 
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of integrated circuits, a spokesman 
says. The plant will be in Wasser­
burg, 30 miles east of Munich. 

Why Bavaria? Freising and Was­
serburg arc in an area that has 
good transportation and training 
facilities, and a supply of skilled 
manpower in a country that suffers 
from an acute labor shortage. 
More important, perhaps, is the 
large concentration of electronics 
companies in Bavaria, putting the 
two new plants close to a big 
chunk of their market. 

I. Milton LeBaron, general man­
ager of Tl's affiliate-Texas Instru­
ments Deutschland GmbH-pre­
dicts that the German company 
will become the country's biggest 
manufacturer of semiconductor 
products. The parent company's 
sales are expected to exceed $400 
million this year. 

Bottleneck alert 
The 2,000-mile autobahn system in 
West Germany, long the interna­
tional standard for highway ex­
cellence, is succumbing to the 
international problem of traffic pro­
liferation. But before expanding its 
highway-modernization program to 
build new stretches of autobahn, 
the government is taking a hard 
look at an electronic system de­
signed to warn motorists of bottle­
necks ahead. 

Developed by Telefunken AG in 
cooperation with the government's 
traffic ministry, the early-warning 
system provides for information to 
be transmitted to vehicles either 
via an attachment to the car radio 
or by means of a self-contained 
receiver in the car. Two miles from 
each exit, a driver would receive 
one of 24 prerecorded messages. 
Depending on what he hears, he 
may decide to turn off onto an 
alternate route. 

No interference. A broadcast is 
triggered when a vehicle passes 
over a wire embedded one inch 
below the road's surface, in the 
expansion joint between concrete 
slabs. The wire is the start of an 
inductive loop enclosing an area 
two miles long and two lanes wide. 

By limiting broadcasts to the area 
inside a loop, Telefunken permits 
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several messages to be sent with­
out interference on the same fre­
quency-70 kilocycles per second 
-on adjacent stretches of road. In 
this way, vehicles passing in op­
posite directions can receive dif­
ferent messages. 

The loop is fed by a 40-watt 
transmitter coupled with a 24-track 
continuous tape recorder. 

The cost. The warning system 
would be expensive-$20 million to 
$25 million for installation, accord­
ing to a Telefunken official, plus 
about $15 for each attachment to 
a car radio. But that's still a lot 
cheaper than building new roads. 

Traffic information for broadcast 
would come from police cars, heli­
copters and perhaps traffic-sensing 
devices consisting of similar induc­
tion loops in the roadway but 
smaller than the two-mile ones £or 
radio messages. 

The Telefunken system is strictly 
for the open road so far. In its 
present form it cannot cope with 
city traffic because of the length 
of the loops-long enough for the 
motorist to receive the full message 
three times while traveling 60 miles 
an hour. Even at a 20-mile-an-hour 
speed in the city, a comparable 
loop would have to cover 15 streets 
in an area where traffic conditions 
might change from street to street. 

The Netherlands 

Electronic eye on the sky 
Legend has it that a wooden-shoed 
moppet once saved Holland from 
a flood by plugging a leaky dike 
with his finger. With this tradition 
of digital control, it's not surprising 
that this country is a leader in ap­
plying digital computers to the con­
trol of air traffic. 

A bigger reason, probably, is that 
the tiny Netherlands is the home 
of one of the world's biggest elec­
tronics companies, Philips Gloeil­
ampenfabrieken, N.V. The Dutch 
system of air-traffic control, which 
is getting increased attention in 
other countries, is called Signaal 
after a Philips subsidiary, N.V. Hol-
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landse Signaalapparaten, in Hen­
gelo. 

Three steps. Signaal's phase-one 
equipment has been operating since 
1961 at Schiphol, Amsterdam's air­
port. Since then, Signaal has re­
ceived orders for phase-two gear 
for Schiphol and for a more ad­
vanced system for the West Ger­
man Air Force. Signaal calls its 
basic system Satco, an acronym for 
Signaal automatic air-traffic control. 

Satco's phase one performs auto­
matic processing of flight-data 
strips. Phase two, scheduled to go 
into operation in February, will 
process the flight-control boards 
automatically, giving the controller 
information for setting his control 
patterns. The third phase will add 
a plan-position indicator. The sys­
tem for Germany will compare ra­
dar inputs with flight-plan infor­
mation to conduct, automatically, 
a continuous search for collision 
courses. 

Progress strips. Satco's phase one 
processes flight plans, coverting 
them into 900 flight-progress strips 
a day to help air-traffic controllers 
keep track of planes flying into or 
out of the Amsterdam airport. But 
by February the printed strips will 
be on their way out as the phase­
two equipment starts to take over. 

The big difference in appearance 
is the method of display. The 
phase-two equipment provides an 
automatic alphanumeric indication 
on progress boards. These are 
made up of electromechanical in­
dicators developed by Signaal. 
Rather than cathode-ray tubes, the 
designers wanted devices that 
would retain the last available flight 
information for the controllers in 
case of a power failure. 

The phase-two gear will also 
move closer to automation of flight 
control. The computer automati­
cally will check for a conflict every 
time a new flight plan is fed into 
the system. If the check shows that 
two planes are scheduled to reach 
the same place at the same time, 
a warning light will flash. 

Free-route system. Even more 
sophisticated will be the Satco sys­
tem to be installed next year in 
Bremen. It will control five military 
airports in West Germany, serving 
aircraft whose routes are not fixed 

as with commercial aircraft. 
For this "free route" system, in­

puts from a radar system will be 
used together with flight-plan data 
to aid in the continuous search for 
collision courses. To correct posi­
tion data, the controller can com­
pare a plane's actual position on a 
plan-position indicator (PPI) scope 
with a display of its calculated 
position. A "rolling ball control" on 
the controller's console brings com­
puted and actual positions together, 
con&'l:antly changing the data stored 
for the aircraft in question. The 
system going to West Germany will 
have capacity in its flight-data 
memory to store the flight plans of 
200 planes at a time. 

Around the world 

Great Britain. A closed-circuit 
television network to serve 1,000 
schools is being considered by the 
Inner London Education Authority. 
It would begin operation in 1970. 

Israel. In 1968, France and Israel 
will be linked by an 1,800-mile 
submarine cable through the Medi­
terranean Sea. The 96-channel 
cable will carry telephone and tele­
graph messages as well as some 
data. It will cost $17 million, and 
be built by a new Franco-Israeli 
company owned 60% by the Israeli 
Ministry of Posts and Telecom­
munications and 40% by France 
Cables et Radio. 

Saudi Arabia. Britain has outbid 
United States companies for a $300-
million agreement to supply arms 
to Saudi Arabia. Most of the money 
will go for supersonic Lightning 
fighter-bombers; a big share also 
will go for American-made antiair­
craft missiles. The Lightnings will 
be armed with Hawk missiles, and 
the sale will include radar gear. 

India. A plant to manufacture 
electronic equipment for atomic­
energy programs may be built soon 
by India's Atomic Energy Estab­
lishment, according to H. J. 
Bhabha, chairman of the agency. 
The plant would be near Thumba 
Beach, site of India's rocket-launch­
ing center for atmospheric studies. 
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Will you be our next 12" customer ?* 
A simple comparison with other 

picture tubes (including price, naturally) 
ought to produce an affirmative answer. 

310AUB4 (12" b/w picture tube) Ef =12.6 volts 
If =50 mA Deflection: 110° T-Band Protection 

*Or a 16", 19", 23" customer? 

HITACHI SALES CORPORATION : 333, N. Michigan Avenue, Chicago 1, Ill., U.S.A. Tel: 726·4572/ 4 I 666, 5th Avenue, 
New York, N.Y. 10019, U.S.A. Tel: 581-8844 / 12715, S. Daphne Avenue, Hawthorne, Calif .. U.S.A. Tel: 757·8143 
l:llTACHI, LTD., DUESSELDORF OFFICE: Graf Adolf Strasse 37, Duesseldorf, West Germany Tel : 10846 ' 

-·---··------· ·-~· 
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Typical sample of our extensive 24-hour stock !subject to chaqgel 

A.C. MOTORS HYSTERESIS SYNCHRONOUS 
type P/N dia. length torque rpm volts cycles phase 

SC 53A106-2 1X'6'' 1~," .12 oz. In. 12,000 115 400 
MC 18Al07 l X" 2X" .7 oz. in . 1,800 115 60 
MC 18Al08 1'!4" 2)4" .7 oz. in . 3,600 115 60 
FC 75A119-2 ll}l', " 2)4" 1.0 oz. in. 1,200 115 60 
FC 75Al20-2 11Ji'{' 2!4" 1.0 oz. in. 1,800 115 60 
FC 75Al21-2 }1Ji'•" 2?4" 1.0 oz. in. 3,600 115 60 

D.C. MOTORS 
type P/N dia. length torque rpm volts amps 

SS 41A100-13 Ya" 1%" .20 oz. in. 17 ,000-20,000 27 .18 to .25 
MM 3Al002-10 I X" 2J.S'2" .5 oz. in. 9,000 24 .30 
LL 3Al003·1 IX" 2%" 1.0 oz. in. 11 ,000 24 .30 
GRP 166Al00-7 2X" 3%" .75 lb. in. 8,000 27 4.0 

"Use the Below Coupon To 

Order Editorial Reprints 

From Electronics!" 

Fill in , cut out the coupon, insert in envelope 

and mail to: 

Electronics Reprint Department 

330 West 42nd Street, New York, N.Y. 10036 

WHEN YOU NEED A PROTOTYPE 
MOTOR OR BLOWER oom~rnm 00®\I 
CALL GLOBE ~TI~c~~~c~~~TI 
WE Will SHIP YOUR ORDER 
WITHIN 24 HOURS 

PLANETARY 

J 

GEARMOTORS 
type P/N dia . length torque rpm volts cycles phase amps 

MM 5A555-l 1}4" 313'/' 250 oz. in. 11.5 24 v.d.c . - .6 
MC 33A515-2273 1)4" 3.650" 525oz. in. 5.28 115v.a.c. 400 1 
FC 83All4-3382 1'){6" 3.964" 750 oz. in . . 354 115 v.a .c . 60 1 

BLOWERS 
type P/N dia. cfm@ " H20 volts cycles phase 

VAX-1-AC 19All73 H's" 10 .6" 26 v.a.c. 400 
VAX- 1-DC 19Al040 l l/s " 8.5 .5" 26 v.d.c. 
VAX-3-GN 19A908 3" 68 1.5" 115 (a .c. or d.c.) 60 
AC -AXIAL 19A533 2%" sq . 20 0" 115 v.a.c. 60 
DC-AXIAL 19A522 2%" sq . 58 0" 27 v.d.c. 

Globe Industries, Inc. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A., Area 513 222-3741 

Circle 150 on reader service card 

Reprints Available: 

(Price: 50¢ each unless otherwise noted.) 

Key no. R-83 A Look at Japanese Electronics Tech­
nology, 36 pages. 

Key no. R-82 Computer Time Sharing, 20 pages 

Key no. R-80 The Packaging Revolution In Micro­
electronics (2 part series, 32 pages.) 
$1.00. 

Key no. R-79 MOS Integrated Circuits Save Space 
and Money, 16 pages. 

Key no. R-78 The Overlay Transistor, 4 color spe­
cial feature, 15 pages. 

Key no. R-77 Cold Cathode Tubes (3 part series, 
28 pages) . 

Key no. R-76 Automated Trains: Who's On The 
Right Track? 16 pages. 

Key no. R-74 Unijunction Transistors, 24 pages. 

r-------------------------------------------------------
Reprint order form 

(See the above list, please order by key number.) 

To help expedite mailing of your reprints, please send cash, check, or money order when you order. 

Send me .... . reprint(s) of key no(s) ....... at ... .. .. ¢ each. 

Name 

Number & Street ......... . ... . ... . ... . ... ..... . .......... . ........ . ..... . . 

City, State, Zip Code . . . . . . . . . . . . . . . . . . . . . . . ........... .. ... . .. . . .. .. ..... . 

L-------------------------------------------------------
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Lennen & Newell Incorporated 

Hitachi Ltd. 149 
Dentsu Advertising Ltd. 

Indium Corporation of America Inc. 152 
Darvoe, Breck & MacFarland Inc. 

Industrial Electronic Engineers Inc. 125 
Gumpertz, Bentley & Dolan Adv . 

I nternationa I Resista nee Company 118 
Gray & Rogers Inc. 

Interstate Electronics Corporation 116 
H ixson & Jorgensen Inc. 

• Jennings Div. of ITT 29 
L.H. Waldron Advertising 

Jerrold Electronics Corp. 14 
Irving Gould Advertising Inc. 

Keithley Instruments Inc. 7 
The Bayless Kerr Company 

• Lambda Electronics Corporation 
Michel Cather Inc. 

• Lapp Insulator Company Inc. 
Wolff Associates Inc. 

Lehman Brothers 
Albert Frank, Guenther Law 

Lockheed-Georgia Company 
McCann·Erickson Inc. 

108, 109 

110 

152 

134 

Machlett Laboratories Inc., The 9 
Fuller & Smith & Ross Inc . 

• Mallory & Company, P.R. 49 
The Aitkin·Kynett Company 

Markem Machine Company 127 
Culver Advertising Inc. 

Maryland Telecommunications Inc. 111 
Raymond E. Finn Advertising 

McGraw-Hill Book Co. Inc. 135 
• Micro Switch Div. of Honeywell 42 

Batten, Barton, Durstine & Osborn Inc. 
Motorola Semiconductor Products 

Inc. 40, 41 
Lane and Bird Advertising Inc. 

NRC Equipment Company 123 
S. Gunnar Myrbeck & Company 

North Atlantic Industries Inc. 104 
Murray Heyert Associates 

Pacific Electro Magnetics Co. Inc. 28 
Hal Lawrence Inc. 

Penta Laboratories Inc. 8 
Fuller & Smith & Ross Inc. 

Philco Corporation Lansdale Division 
Batten, Barton, Durstine & Osborn Inc. 
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Radio Corporation of America 
Al Paul Lefton Company 

4th Cover 

• Sargent & Greenleaf Inc. 
Wolff Associates Inc. 

Signetics Corporation 
Cunningham & Walsh Inc. 

Sinclair Radio Laboratories Inc. 
John E. Hayes Company Inc. 

• Sorensen Inc. 
Full er & Smith & Ross Inc. 

Spectra Physics 
Hal Lawrence Adv. Inc . 

120 

114 

115 

11 

27 

Spectrol Electronics Corporation 39 
Jones, Maher, Roberts Adv . 

Sprague Electric Company 5, 10, 16 
The Harry P. Bridge Company 

Statham Instruments Inc. 129 
Anderson-McConnell Adv. Agency Inc. 

Tally Corporation 101 
Bonfield Associates Inc . 

Texas Instruments Incorporated 
Industrial Products Group 6 
Robinson Gerrard Inc. 

Texas Instruments Incorporated 
Semiconductor Components Division 45 
Don L. Baxter Inc. 

Transformer /Electronics 132 
Dacey, Wolff & Associates 

Ulano & Company, J. 43 
Byrde, Richard & Pound Inc. 

Ultra Carbon Company 138 
Church & Guisewite Adv. Inc. 
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Cunningham & Walsh Inc. 
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Weinschel Engineering Company 55 
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• For more information on complete product 
line see advertisement in the latest Elec· 
tronics Buyers ' Guide 
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'This announcement is neither an offer to sell nor a solicitation of an offer to buy 
these securities . 'The offer is made only by the Prospectus. 

Not a New lssue 

635,000 Shares 

@i1 
• 

Tektronix, Inc. 
Common Shares 

(without par value) 

Price $33.25 per Share 

Copies of the P¥ospectus may be obtained in any State only from such of the 
stve¥al Vnde>"write¥s, including the undersigned, as ma:y 

lawfully offe>" these securities in such State . 

Lehman Brothers 

Blyth & Co., Inc. 

Eastman Dillon, Union Securities & Co. 

Hornblower & Weeks-Hemphill, Noyes 

The First Boston Corporation 

Goldman, Sachs & Co. 

Kidder, Peabody & Co. 
Incorporated 

Lazard Freres & Co. Carl M. Loeb, Rhoades & Co. Smith, Barney & Co. 
Incorporated Incorporated 

Wertheim & Co. White, Weld & Co. Dean Witter & Co. 

Bache & Co. 
Incorporated 

Decembe>" 3, 1965. 

Incorporated 

DIGITAL CLOCKS 
for 
VREAL TIME 
VELAPSED TIME 
..-'COUNTDOWN 

APPLICATIONS 

with accuracy and reliability es· 
tabl1slled during eight years of 
actual field operation . You can 
use these precision instruments 
w1tt1 utmost confidence to pro· 
v1de date and time for: 

• Data·handling systems 
• Data loggers 
• Data transmission systems 
• Time displays 
• Telemetering systems 
• Computer systems 

Both solid state and electro· 
mechanical models are available. 
And our prices are far lower than 
you might think. 
To get the full story on the en· 
tire line, write for complete 
technical literature, or phone 
(215) EL·6·6771. 

% CHRONO-LOG CORP. 
2583 W. CHESTER PIKE, BROOMAll, PA. 

152 Circle 152 on reader service card 

Paribas Corporation 

Circle 208 on reader service card 

As a prime source ... 

WE HAVE 

WE ARE THE PIONEERS IN PROCESSING 

INDIUM 
WE ARE THE ORIGINAL FABRICATORS OF 

INDIUM 
WE KNOW HOW TO USE 

INDIUM 
• Indium metal and alloys - standard and high 
purity grades • Indium pellets • Indium wire 
• Indium foil • Indium oxide all purities • Indium 
plating solutions • Indium salts • Indium powders 
• Indium ribbon • Indium spheres • Gallium 

SOLDER KIT 13 lndalloy 
solders and 5 fluxes plus full 
instructions .and an Indium 
test chart. $16 .50. Write 
Dept. El. 

we welcome your inquiries 

INDIUM 
Corporation of America 

1676 Lincoln Avenue 
Dept . El• Utica, New York 

Since 1934 ... pioneers in the Development and 
Applications of Indium for Industry 

Circle 209 on reader service card 

, ... -
lA."· ........ ........ "' 

Advertising sales staff 
Gordon Jones [212] 971-2210 
Advertising sales manager 

Atlanta, Ga. 30309: Gus H. Krimsier, 
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London WI: John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
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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 
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Another Brush Innovation in Recording: 

!:>rush OSCILLOGRAPH 

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 
flashlight 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. 

- I, rush 
CLEVITE 

INSTRUMENTS DIVISION 
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Bothered by unidentified flying objects? 
THINK RCA FOR AIMS/FAA INTERROGATORS AND TRANSPONDERS 

Think RCA to solve your identification systems design! RCA offers a new, total 
microwave capability-from pencil triodes to complete, complex packages-de­
signed to meet the stringent grid-pulse specifications of AIMS/ FAA interrogators 
and transponders. 

With these RCA units, you can design sophisticated lightweight systems for 
transmitting traffic control and altitude information in aircraft, target drones, 
satellites, and ICBM experiments. Modified versions of these devices are also appli­
cable in ground -to-ground intrusion alarm interrogation systems. 

Reflecting precision ~ontrol of both tube and cavity, the RCA types employing 
integral design have imr. roved efficiency in pulse applications for better life, and 
also have improved st~ bility, less weight, and small size. Integral design also 
greatly simplifies maintenance and logistic requirements. 

Check the chart for some of the RCA devices which lend themselves to AIMS/ FAA 
requirements (even unqer worst conditions). For technical data on specific types, 
write: Commercial Engineering, Section L19Q-4, RCA Electronic Components and 
Devices, Harrison, N.J. 

INTEGRAL CAVITT 
TYPES 

4060-4061 
1f<l5487-Al5488) 

sc./Amp. 

J2041 
4-Stage Amp. 

Al5551-Al5552 
Osc./Amp. 

Al5550 

PENCIL TRIODES 

4028A 
Ceramic-Metal 

4055 
Ceramic-Metal 

4058 
Glass-Metal 

PEAK POWER 
OUTPUT 
(WATTS) 

500 

200 
45 dB Gain 

1000 

50 

1000 

1300 

800 

FREQUENCY PEAK PLATE TYPICAL POWER INPUT Mo/ s (at .001) SIZE 

2.0 Kw 4~" x 7fa" 
1090 4% 11 x Ve" 

1030 1.1 Kw 4.5" x 5.5" 
x 1.25" 

1090 4.0 Kw 4~" x 7fa" 
4~" X %" 

1030 0.2 Kw 10" x 7/a" 

Up to 4.8 Kw 1.5" x O.S" 3300 

Up to 5.2 Kw 1.7" x 0.5" 3300 

Up to 5.2 Kw 2.2• x o.5" 3300 

WEIGHT 

7 oz. 
Total 

12 oz. 
Total 

7 oz. 
Total 

3.5 oz. 
Total 

0.3 oz. 

0.4 oz. 

0.4 oz. 

• The Most Trusted Name In Electronics 


