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gives scientists the largest image of the sun man has ever had

At the top of the gleaming white tower in
the upper picture is a 60-inch quartz mirror
which precisely tracks the sun all day in
the clear, dry air above the Arizona desert.
It is cradled in a carriage called a helio-
stat, built by Westinghouse.
Part of this telescope is tunneled out of

the flank of the mountain. Sunlight is re-
flected 480 feet down this tunnel and back
up 280 feet into a dark viewing room by
means of two other mirrors, also on
Westinghouse mountings.

By studying the sun's image here, scien-
tists hope to learn more about the sun's

magnetic field and how sunspots affect
our weather and communications.

The 60-ton heliostat at the Kitt Peak
National Observatory is designed to track
the daily motion of the sun to an accuracy
of 171000 of an inch,

You can be sure if it's Westinghouse

For information on a career at Westinghouse, an equal opportunity employer,.
write L. H. Noggle, Westinghouse Educational Department, Pittsburgh, Pa, 15221,



Designing woman? Yes indeed, but in a most admirable sense. As a member
of the General Motors design team, she is preparing sketches of a steering
wheel for a future GM car. Like her male associates on GM’s Styling Staff,
she is fully qualified and competent to design consumer products in any field.

General Motors hired its first woman designer more than 20 years ago.
Originally color and fabric consultants, the young ladies advanced rapidly
to full membership in a group effort which now involves the skills of hun-
dreds of people in GM Styling. In the past two decades, the feminine in-
fluence has changed many concepts of automotive design.

Women designers have contributed to the development of interior con-
venience features, safety items and such innovations as color coordination
of interiors with exteriors and particular fabrics to suit women’s tastes.
Many a man, too, is grateful for these and other feminine contributions.

The role of women in designing beauty, utility and quality into GM prod-
ucts is more important than ever before.

GENERAL MOTORS IS PEOPLE ...

Making Better Things ForYou




Will your
next step he
sideways
or forward ?

To move ahead in these highly technological days,
professional growth after graduation is a prime
requisite. At Douglas, you'll work at the most
advanced state of the art in your and related disci-
plines...on aircraft, space and defense programs
going far beyond present technology. And we
encourage your participation in evening courses
leading to advanced degrees in fine nearby uni-
versities. Scholarships are also available. If you're
a young engineer on the move, you'll find that at
Douglas, every step is forward. We are an equal
opportunity employer,

Douglas

Send your resume

to S. A. Amestoy

Box 695-C, Corporate Offices
Douglas Aircraft Co., Inc.
Santa Monica California
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On Our Cover

Caltech geologists look over the Blue
Glacier in northwestern Washington.
Since 1957, when they began the study
of this glacier as part of the IGY pro-
gram, teams of faculty members and
graduate students have been returning
to Blue Glacier each summer to make
further observations and measure-
ments. On pages 16-19, some impres-
sive pictures of some of last summer’s
activities on the glacier, taken by
Clarence R. Allen, professor of geology
and geophysics.

Air Pollution

On page 22 Dr. A. ]. Haagen-Smit,
professor of bio-organic chemistry,
turns his attention, momentarily, from
smog to another type of air pollution,
in “Carbon Monoxide and the Freeway
Commuter.”

Alumni Survey

The series of five articles we ran in
E ¢ S (May 1964 - December 1964)
on the recent Caltech Alumni Survey is
now available as a single reprint. If
you want a copy, just fill out the cou-
pon on page 28 of this month’s issue
and send it in.



THE ARMY CORPS OF ENGINEERS

offers you a challenging civilian career with:

M The world’s foremost and largest engineering
organization in the construction field, pioneering new
and advanced engineering practices and concepts.

M An organization whose work embraces vir-
tually the entire range of modern engineering in the
construction field. Projects include research into
basic science, engineering investigations and regional
planning; design, construction, operations, mainten-
ance, and management of hydro-electric power
dams, flood control facilities, harbors and navigable
streams; design, construction and maintenance of
family housing, runways, hangars, roadways, hospi-
tals, and nuclear power installations; and construc-
tion of intercontinental ballistic missiie and space
faunching sites. In addition are the allied fields of
cartography, geodesy, mathematics, and engineer
intelligence.

WRITE FOR AN

ILLUSTRATED BROCHURE

® An organization that recognizes each engineer as
an individual, providing well-rounded career development
programs with on-the-job training; courses at government
expense in colleges, universities, and seminars as neces-
sary to assure steady progression to top professional and
managerial levels; encouragement and assistance in at-
taining professional registration and recognition; and an
opportunity to win national and international awards.

B An organization with offices and projects in nearly
every one of the 50 States and in many foreign countries
that encourages employees to further their development
by accepting new and challenging assignments.

B An organization which provides excelient rates of
pay with liberal fringe benefits, including generous retire-
ment annuity, complete health and life insurance cover-
age, paid vacation leave, military training leave with pay,
generous sick leave; and special pay awards for outstand-
ing performance and suggestions that improve operating
efficiency.

If you're thinking this is all too good to be true,
you're wrong! All of the above is available to you in a
civilian engineer career with the U. S. Army Corps of
Engineers. If you are interested, you can get further infor-
mation from the Chief of Engineers, Department of the
Army, Washington, D.C. 20315.

AN EQUAL OPPORTUNITY EMPLOYER

"YOUR CAREER.”



CLEARPRINT IS THEIR COMMON DENOMINATOR

The reason for that is quality. To do the best work
you have to start with the best materials. For over 30
years Clearprint Technical Papers have served stu-
dents, educators, and professionals with distinction.
E Clearprint’s unchanging character includes 1009%
rag uniformity, permanent transparency, outstanding
erasing and handling qualities. You get all this in
addition to Clearprint’s ideal ink and pencil surface.

B Everyone who uses technical papers should try this

comparative test: Draw, erase, and hold the sheet to

the light. Not a chance of a ghost! ® Repeat and re-

peat this test. The results will amaze you. You will

agree — Clearprint is America’s finest technical pa-

per. Introduce your students to it today. ® Write now
- for Clearprint samples, sizes, and prices.




Why become an engineer at
Garrett-AiResearch? You’ll have to
work harder and use more of

your knowledge than engineers

at most other companies.

If you’re our kind of engineer,
you have some very definite ideas
about your career.

For example:

You’ve worked hard to get a
good education. Now you want to
put it to work in the best way
possible.

You will never be satisfied with
run-of-the-mill assignments. You
demand exciting,
challenging projects.

You not only accept
individual responsibil-
ity — you insist upon it.

Does that sound like
you? Then AiResearch
is your cup of tea.

Our business is

mainly in sophisticated aerospace
systems and subsystems.

Here, research, design, and de-
velopment lead to production of

actual hardware.
That means you
have the oppor-
tunity to start with
a customer’s problem
and see it through to a
system that will get the job done.
The product linesat AiResearch,
Los Angeles Division, are environ-
mental systems, flight information
and controls sys-
tems, heat transfer
systems, secondary
power generator
s systems for missiles
and space, electri-
cal systems, and
specialized indus-
trial systems.
In the Phoenix Division there are
gas turbines for propulsion and
secondary power, valves and con-
trol systems, air turbine starters
and motors, solar and nuclear
power systems.
In each category AiResearch
employs three kinds of engineers.
Preliminary design engineers do
the analytical and theoretical
work, then write proposals.
Design engineers do the lay-
outs; turn an idea into a product.
Developmental engineers are
responsible for making hardware
out of concepts.
Whichever field fits you best, we
can guarantee you this: you can
go as far and fast as your talents

can carry you. You can make as
much money as any engineer in a
comparable spot — anywhere. And
of course, at AiResearch, you’ll
get all the plus benefits a top com-
pany offers.

Qur engineering staff is smaller
than comparable companies. This
spells opportunity. It gives a man
who wants to make a mark plenty
of elbow room to expand. And
while he’s doing it he’s working
with, and learning from, some of
the real pros in the field.

If the AiResearch story sounds
like opportunity speaking to you—
don’t fail to contact AiResearch,
Los Angeles, or Phoenix, or see our
representative when he comes to
your campus.

An equal opportunity employer

AiResearch
is challenge

os Angeles « Phoenix



SELLING
YOUR
ENGINEERING
SKILLS

Another of your future’s many facets at Monsanto

If you like the idea of proving your abhility rapidly, consider marketing for Monsanio
as a career. This worldwide company (represented in 70 nations), has quadrupled
sales in the last twelve years, is expanding rapidly.

Monsanto needs men with sales talent who also have the creative ability to antici-
pate and generate demand for future products. You’ll have the stimulation of pio-
neering with new, exciting products that demand full use of your professional skills.

See your Placement Director to arrange for an interview when we visit your campus
soon. Or write for our brochure, ‘‘Your Future and Monsanto,’’ to Manager, Profes-
sional Recruiting, Department 960, Monsanto, St. Louis, Missouri 63166.

An Equal Opportunity Emplioyer
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NEW DISHES FOR

CALTECH’S RADIO OBSERVATORY

The Owens Valley Radio Observatory is on the way
to becoming the world’s most powerful and flexible system
for the study of radio sources beyond our galaxy

A new 130-foot radio telescope for Caltech’s
Owens Valley Radio Observatory is now under
construction, made possible by a $1,645,000 grant
from the National Science Foundation. The new
installation, scheduled for completion in mid-1966,
is the first of several antennas planned to augment
the twin 90-foot dishes which have been in opera-
tion at the observatory since 1958.

In a ten-year development program for ground-
based astronomy in the United States, the Panel on
Astronomical Facilities of the National Academy of
Sciences recently recommended that a total of eight
large antennas be built at the Owens Valley Radio
Observatory.

This will be the world’s most powerful and flex-
ible system for the study of objects beyond our
galaxy that radiate energy in the radio frequencies.
~ It will be 50 times as sensitive as the present system,
capable of investigating a great range of problems,
from the surfaces, atmospheres, and temperatures
of planets, to the size and shape of the universe.

Westinghouse Electric Corporation will construct
the new dish on a recently acquired 640-acre site
adjoining the present 300-acre property located 250
miles north of Pasadena in the Owens Valley. Situ-
ated between the Sierra Nevada and White Moun-
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tain ranges, the observatory is ideally protected
from man-made radio and television signals.

The additional land is needed for extension of
the rail lines on which the radio telescopes, mounted
on heavy wheeled pedestals, are moved. The two
existing rail lines, on which the two 90-foot dishes
move, form an “L” 1,600 feet long in a north-south
direction and the same distance east and west. With
the new dishes, the rail system will form an inverted
“T” whose stem ultimately will extend for three
miles north and south and whose east-west cross-
piece will be 7,500 feet long.

On these rails the dishes may be moved into a
variety of patterns. They can be used singly or
ganged together as a phased array. Linked elec-
tronically as a single observing unit, the dishes be-
come, through interferometry, the equivalent of a
much larger dish than it would be possible to build.

“With the new dishes we can greatly expand our
major research program,” says Gordon J. Stanley, re-
search associate in radio astronomy and director of
the observatory. “We will be able to observe many
more radio sources and to more accurately define
their sizes and shapes, and to map more definitively
the different intensities of emissions within a single
source.

Engineering and Science



“We would like to be able to resolve several
thousand radio sources and to study in greater detail
more very distant ones. With our new ability to
resolve and identify radio sources, it will be possible
to tackle the cosmological problem of general rela-
tivity — that of the size and shape of the universe.”

Bruce Rule, Caltech’s chief engineer and a con-
sultant for major radio and .optical observatories
throughout the world, is mainly responsible for
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A new 130-foot antenna will supplement the 90-foot dishes now in operation at Owens Valley.

the design of both the new and old antennas. The
engineering problems that had to be overcome in
designing the new antennas involved maintaining
the accuracy of the 14,000 square feet of aluminum
parabolic reflecting surface on each dish to within
one-sixteenth to one-eighth of an inch under all con-
ditions of gravity, motion, wind loading, and tem-
perature extremes.

The shape of each dish will remain precise in

9



winds up to 20 miles an hour. In winds up to 35
miles an hour the shape will be less perfect, but will
allow for some observations to be made. Each dish
is designed to survive winds up to 90 miles an hour
while locked, facing straight up.

The aluminum surfacing is in the form of panels
which will have 936 adjustments per dish. The in-
ner 60 percent of the surface will be solid alum-
inum sheets, while the outer 40 percent will be per-
forated to allow the wind to go through it. The para-
bolic surface of the dish will catch and reflect radio
waves to a receiver mounted in front of the dish.
The receiver will be at the apex of a quadripod of
booms extending 65 feet from the surface. The re-
cording equipment is in the pedestal, so that each
dish may be used separately or linked electronically
with the control and instrument building, where
incoming signals are visually recorded.

10

Radio waves from space are reflected from the surface of the dishes to receivers at the apex of 52-foot booms.

The work of the observatory’s new 130-foot an-
tenna will be a part of the continuing program in
collaboration with the Hale 200-inch optical tele-
scope on Palomar Mountain in identifying extreme-
ly distant objects, such as the quasi-stellar radio
sources. This program has already increased the
number of extragalactic radio sources identified
with optical objects to about a hundred, and has
made it possible to suggest the physical processes
and energies involved in these radio sources.

“An additional dish area is needed,” according to
Stanley, “to obtain a more detailed picture of the hy-
drogen clouds within our galaxy and to make plane-
tary observations. We want to learn whether or not
the earth and Jupiter are the only planets with
radiation belts and magnetic fields. We also will be
able to extend our polarization work for detecting
and mapping magnetic fields.”

Engineering and Science



The twin radio telescopes in use since 1958 have been important in the discovery of quasi-stellar radio sources.

The operation of the Owens Valley Radio Ob-
servatory is sponsored by the Office of Naval Re-
search. The observatory has already made many
contributions to the young science of radio astron-
omy. It played a leading role in the discovery of
quasi-stellar radio sources, and of radio sources

February 1965

beyond our galaxy. It determined that most radio
sources outside our galaxy come in pairs, which led
to the concept of their explosive nature. It has
mapped the arms of our galaxy and determined its

polarity and it has discovered Jupiter's Van Allen
radiation belt.

11



Allan ]. Acosta, associate professor of mechanical engineering, checks the cavitating flow past a simple model in

the new working section which is installed in the high speed water tunnel. The curved halo in front of the model
is the result of cavitation caused by secondary motion of the boundary layer on the sides of the tunnel,

WATER TUNNEL

A unique new water tunnel in Caltech’s Hydro-
dynamics Laboratory is furnishing new fundamen-
tal information on the behavior of water flows. At
the same time, it is directly useful for applied prob-
lems arising from the hydrofoil boats now being de-
veloped by the U.S. Navy.

What makes the new tunnel unique is its size and
shape. The four-ton test section, which is installed
in the existing high speed water tunnel in the Hydro

Cavitating wake behind a flat hydrofoil, just at the beginning of cavitation.

Lab, is 6 inches wide, 30 inches high, and 4 feet long.
Though it is not the first two-dimensional (or rec-
tangular) test section to be used in hydrodynamic
research, it is the largest.

Designed specifically for hydrofoil testing, it per-
mits flows which are flat, rather than round, and
makes it possible to measure the flow around two-
dimensional sections such as propellers or portions
of hydrofoil wings. Previous studies have been made



Ray DeLong,

at Caltech in a small temporary test section 3 inches
wide and 14 inches high, which was inserted into the
existing test section. The new section can accom-
modate larger and more complex bodies and makes
it possible to probe and examine the flow in greater
detail than ever before.

When a solid body moves rapidly through a lig-
uid, cavitation — or vaporization — takes place. The
vapor bubbles that are produced not only damage
the toughest metals as they collapse violently, but
change the entire flow field in important ways.

The new water tunnel is essential for studies of

graduate research assistant, describes the fl ow to freshman Sam ogan, who is doing honors research.

Taras Kiceniuk, lecturer in mechanical design, was responsible for the design of the new test section.

the development and structure of the cavitating
wake behind various types of bodies. Current work
includes a study of the optimum shape of a hydro-
foil to give the least drag force for a given lift, and
research on flapped hydrofoils to assist hydrofoil
boats in taking off at low speeds. Studies are also
under way on the non-steady motion of hydrofoils,
and on a group of hydrofoils called a cascade, ar-
ranged like the slats in a venetian blind. These
studies are important in the flow of water through
pumps and propellers, as well as in certain hydro-
foil lifting systems.



Providing power
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environment...




Being a technically trained man...we assume you
are looking ahead to a career of exciting growth and
accomplishment and that you are looking for a com-
pany possessing these same qualities.

¥ If our assumption is correct, we would like you to take
a close look at us. For this Company, while solving the
problems of the day, thrives on a sort of creative rest-
lessness which anticipates the challenges of tomorrow.
And more important to you, it recognizes its engineers
and scientists as the master key to its present success
and future progress.

From a solid foundation of basic and applied research,
our Company has gained a firm foothold in the land,
sea, air, and space programs that are helping to shape
our nation’s future. Our engineers and scientists are
exploring ever-broadening avenues of energy conversion
for every environment. Should you join them, you'll be
assigned early responsibility . . . to apply your engineer-
ing talents to such areas as advanced gas turbines...
rocket engines.. . . fuel cells and nuclear power.

.}
prOVIdes Such trail-blazing projects command the best of varied

talent. That's why you'll find at Pratt & Whitney Air-

Challe“ge craft men with college training as diverse as their

' responsibilities. You will also find that opportunities

for for professional growth are further enhanced by our

corporation-financed Graduate Education Program.

- t II Your degree? It can be a B.S., M.S. or Ph.D. in:

VIr ua y MECHANICAL « AERONAUTICAL » ELECTRICAL « CHEMICAL

and NUCLEAR ENGINEERING e PHYSICS » CHEMISTRY

every « METALLURGY » CERAMICS « MATHEMATICS o ENGINEER.
S—— ING SCIENCE or APPLIED MECHANICS.

"
teChnIcal For further information concerning a career with Pratt &
Whitney Aircraft, consult your college placement of-
talent ficer—or—write ta Mr. William L. Stoner, Engineering
———— Department, Pratt & Whitney Aircraft, East Hartford 8,
at Connecticut.
Pratt & Whitney

‘Aircraft

SPECIALISTS IN POWER... POWER FOR PROPULSION—POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND IN-
DUSTRIAL APPLICATIONS.

Pratt & Wh itney g i rC raft DIVISION OF UNITED%RAFT CORP,

CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA An Equal Opportunity Employer
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The position of the snout of Blue Glacier has remained remt”lrkably constant for five y;ers, dltiwugh stakes placed

in the ice, in a tunnel beneath the snout, move forward about 0.3 centimeters a day.

The
Blue Glacier
Project

Caltech geologists started the Blue Glacier
Project on Mt. Olympus in northwestern Wash-
ington in the summer of 1957 as part of the IGY
program, with the objective of gaining a better
understanding of the flow processes in ice.

In the summer of each succeeding year, fac-
ulty members and graduate students have re-
turned to the glacier to make further observa-
tions and measurements. During August 1964
the principal efforts — pictured on these pages
— involved the coring of ice from within the
glacier, and seismic measurements of the thick-
ness of the ice. :



Senior engineer Jim Westphal and graduate student Hugh Kieffer examine a seismic record. In the new technique
under development here, reflected seismic waves at a frequency of about 1,000 cycles per second ave recorded.
This frequency is almost ten times as large as that conventionally used in seismic exploration. The equipment of
the coring operation is visible near the base of the icefall. At upper right is the summit of Mt. Olympus.

The geologists campsite

is on @ moraine near the edge of
the glacier. In the background
— Blizzard Pass.




Ronald Shreve, (BS °52, PhD °59), assistant pro-
fessor of geology and geophysics at UCLA, ad-
justs electrical and monitoring equipment. Shreve
designed most of the equipment used in the cor-
ing and drilling work.

In the coring operation

a wood tripod supports

electrical and other cables

from which drilling or coring
hotpoints are suspended.

The thickness of the ice here is
110m and 45 cores were obtained
in a profile from top to bottom,
including the deepest meter

of the ice.

Barclay Kamb, professor of geology and geophysics,
removes a I-meter ice core from the coring hotpoint.
The core is first examined visually, and internal struc-
tures are recorded and measured. An interesting fea-
ture observed is the formation of fine, perfectly planar
cracks due to release of the confining pressure.



Sections of the ice core from
a depth of 100 m, as seen in
the universal stage. In spite
of the irregular shapes of
the individual ice crystals
(areas of different shading),
the axes of the crystals are
arranged in a remarkably
regular pattern of spatial ori-
entation, caused by recrys-
tallization of the ice in the
process of flow. The axial
orientations (not visible in
the picture) are determined
by optical measurements.

Research on

Blue Glacier is
usually conducted
in August, since this
‘he driest month of
the year there.

The core is flattened (using a gasoline iron). It is then
sectioned to a thickness of I mm for optical examination.

The core sections are examined by Dr. Kamb
in a 15-cm-diameter universal stage, between
crossed. polaroid plates, to reveal the internal
crystalline structure and to measure the orien-
tation of the component crystals.




What is a chemical engineer doing at NCR?

Lots of things. With a2 BS, MS or
Ph.D. in chemical engineering, he
may be working with plastics, pely-
mers, inks, paper, metals, foods or
pharmaceuticals.

in NCR's Finishes Control Labora:
tory, his assignment might deal with
new: process design for electro or
electroless plating. Or with. new
efching techniques for printed-thru-
hale circuit boards.

in Chemical Development; he
might be working with special paper
products for business systems
(such as carbonless transfer and

thermocopy paper, punched cards,
and tape);. -He might be developing
new - media storage by changing
materials and coating technigues.

In the -Plastics Laboratery, you
may find him-evaluating new mate-
rials, determining new methods of

production, developing new proc-

esses or improving old ones.
Capsular Research and Product
Development ‘weuld involve kim in
NCR's  unigue microencapsilation
process which locks up.a materiat
ina microscopic capsule for-subse-
tuent retease. This has applications

in such fislds as pharmaceuticals,
fouds andadhesives.

In NCR's  Materials Analysis
group, he might assis{ our research
organizations — qualifying - produe-
tion materials or developing new
wet-and dey test techniques.

. your interests fit into this
broad picture of process develop-
ment, product development and pro-
guct appilication; we'd like {0 hear
from you. Write to Thamas F. Wade,
Technical Placement, NCR, Dayton,
Ohio 45409, An equal opportunity
employer.

BE SURE TO ViSIT THE NCR PAVILION AT THE N. Y. WORLD'S FAIR,

THE NATIONAL CASH REGISTER COMPANY

®



When the University of Nevada awarded John Lauritzen
his B.S.E.E. in 1961, it was only the first big step in the
learning program he envisions for himself. This led him
to Western Electric. For WE agrees that ever-increasing
knowledge is essential to the development of its engi-
neers—and is helping John in furthering his education.

John attended one of Western Electric’s three Grad-
uate Engineering Training Centers and graduated with

honors. Now, through the Company-paid Tuition Refund

Plan, John is working toward his Master's in Industrial
Management at Brooklyn Polytechnic Institute. He is
currently a planning engineer developing test equip-

He’s finding it at esten Electric

ment for the Bell System’s revolutionary electronic
telephone switching system.

If you set high standards for yourself, educationally
and professionally, let's talk. Western Electric’s vast
communications job as manufacturing unit of the Bell
System provides many opportunities for fast-moving
careers for electrical, mechanical and industrial engi-
neers, as well as for physical science, liberal arts and
business majors. Get your copy of the Western Electric
Career Qpportunities booklet from your Placement
Officer. And be sure to arrange for an interview when
the Bell System recruiting team visits your campus.,

Westerl'l E|Ectric Manufacturing and Supply Unit of the Bell System / An Equal Dpﬁununity Employer

Principal manufacturing locations in 13 cities {0 Operating centers in many of these same cities plus 36 others throughout the U.S.
O Engineering Research Center, Princeton, N. J. [0 Teletype Corp., Skokie, lll,, Little Rock, Ark. O General Headquarters, New York City



CARBON MONOXIDE
AND THE FREEWAY COMMUTER

Carbon monoxide fumes inhaled by the daily free-
way commuter can be of dangerous proportions.
According to Arie |. Haagen-Smit, pioneer in smog
research and professor of bio-organic chemistry at
Caltech, “During rush hours, with heavy traffic, a
buildup of slow-moving cars, and intermittent stop-
ping, concentrations of carbon monoxide from ex-
hausts can dull the alertness of drivers and could
reach a more injurious level.”

Data for this observation were obtained with a
new carbon monoxide analyzer designed by Dr.
Paul Hersch, senior scientist in the research depart-
ment of Beckman Instruments, Inc. Prototypes of
this instrument were installed on a sedan and a
sports car which Dr. Haagen-Smit and a National
Science Foundation student of his, Thomas W. La-
tham ’64, drove in eight freeway trips, duplicating
those taken by persons commuting between Pasa-
dena and Los Angeles during peak traffic hours.
The devices gave continuous records of the carbon
monoxide levels of the drivers” environment.

Carbon monoxide is a poisonous gas produced by

22

incomplete combustion of gasoline. Because red
blood corpuscles prefer it to oxygen, high concen-
trations of carbon monoxide in the atmosphere
cause oxygen starvation in the cells. This reduces
the flow of blood, and bodily functions are slowed
down, resulting in drowsiness, fatigue, and delayed
physical reactions.

Prolonged exposure to carbon monoxide can
cause loss of judgment, muscular incoordination,
increased difficulty in breathing, and, eventually,
death from asphyxiation.

While “country” air is completely free from car-
bon monoxide fumes, normal Los Angeles air con-
tains from 10 to 12 parts carbon monoxide per mil-
lion parts (ppm) of air. The State Health Depart-
ment has determined that 30 ppm is an “adverse”
level and that 30 ppm for eight hours, or 120 ppm
for one hour, is a “serious level of pollution.” In the
test trips made by Dr. Haagen-Smit and Tom La-
tham, the over-all average level of carbon monoxide
measured was 37 ppm of air. In heavy traffic, mov-
ing at less than 20 miles an hour, the level rose to an

Engineering and Science



average of 54 ppm; with peaks up to 120 ppm. A
short distance from the freeways and heavily-trav-
eled streets, levels dropped rapidly, except at stop
signals, where traffic again accumulated.

“If a commuter spends two hours at the higher ex-
posure level found in the study,” says Dr. Haagen-
Smit, “the carbon monoxide level of his hemoglobin
would be approximately that cited by the State
Health Department for the ‘serious” level.”

A concentration of 30 ppm of the gas will inacti-
vate 5 percent of a person’s hemoglobin and 60
ppm will inactivate 10 percent of it. If a person is
smoking, another 5 percent of his hemoglobin is in-
activated.

The trips made on the Pasadena Freeway by Dr.
Haagen-Smit and Tom Latham were between Cal-
tech and the vicinity of Exposition Park in Los An-
geles. Half the trips were made in the morning and
half in the afternoon. They averaged 71 minutes
duration, with the quickest one being 40 minutes
long and the slowest taking one hour and 55
minutes.

To establish the effect of poor ventilation on car-
bon monoxide levels inside a car, and to determine
whether or not leaks in its own exhaust system
might contaminate a car’s interior, the concentra-
tion of the toxic gas was measured inside two test
cars with the windows closed and the engine run-
ning. The readings were 10 ppm above that of the
outside atmosphere. A third car, evidently in poor

mechanical condition, showed an inside reading of
between 100 to 200 ppm. And air-conditioning does
not help, Dr. Haagen-Smit points out, because an
air-conditioner does not filter out carbon monoxide.

“Thorough study should be made of the effects
of carbon monoxide levels on the alertness of mo-
torists and on their ability to drive,” Dr. Haagen-
Smit recommends. “These investigations should
include the respiratory cripples as well as the
healthy drivers.”

Dr. Haagen-Smit is a member of President John-
son’s Environmental Pollution Panel and is a smog
consultant for the state and Los Angeles County
governments. He believes that automobile exhaust
contro] is the answer not only for eye-irritating
smog, but also for the reduction of the carbon mon-
oxide level to which we are exposed.

“Some people,” he comments, “still seem to think
that all the smog comes from industry. However,
practically the only uncontrolled source of carbon
monoxide is the incomplete combustion of gasoline,
which throws 9,000 tons per day of this respiratory
poison into the Los Angeles area atmosphere.

“Fortunately, the cars coming out next Septem-
ber will be equipped with exhaust devices that will
reduce the carbon monoxide concentration to per-
haps one-third of its former level. Those who oppose
controlling auto emissions should think of the
wholesome effect this will have on the carbon mon-
oxide level of our atmosphere.”

Carbon Monoxide Concentration in City and Freeway Driving Routes
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Amounts of carbon monoxide measured by Dr. A. ]. Haagen-Smit along a route from Caltech to downtown Los
Angeles and return, via the freeway system, during the hours of heaviest traffic. The run was made on June 26,
1964, an “average” day during which a late afternoon west wind dispersed existing smog.
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Tt could be the first step to a wise career decision.

For never was there a better opportunity for young engineers
like yourself to participate in the growth of a dynamic,
young industry . . . to enter the expanding world of advanced
VTOL systems. ’

Let’s enlarge on this point. Throughout the history of
engineering, man’s ability to progress has been accomplished
by combining one technology with another. And at Sikorsky
Aircraft we’re doing just that,

The Sikorsky vehicle of today is an advanced VTOL system
...blending the. technologies of sophisticated electronic
systems ‘and the helicopter airframe to provide a uniquely
new, most versatile means of transportation. Today, our
VTOL systems are working in the broadest areas—ranging
from space capsule recovery to commiercial and industrial

STRATFORD, CONNECTICUT

The name to remember for creerpont al? SKRK.

transport. And we are aiming far into the future with the
further advancement of this new technology.

And what about you? As a Sikorsky engineer, you would be
helping to move *‘tomorrow” closer by working in small
interdependent groups on demanding problems in such
areas as aeredynamics ¢ human factors engineering
¢ autematic controls ¢ structures engineering » welght
prediciion ¢ systems analysis * operations research
e reliability/maintaingbility engineering » autonaviga-
tion systems ¢ computer technology ...among others.

Opportunities for individual stature and personal progress
are here . . . now.

And professional competence is further advanced by our cor-
poration-financed Graduate Education Program.

Please consult your College Placement Office for campus
interview dates—or—for further information, write to
Mr. Leo J. Shalvoy, Engineering Personnel.

lk rSky Q I r raft v O LR IRCRAR D ORI (U

An Eaval Opportunity Bripleyee
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Ground Detection of
Space Objects in the Night Sky

RCA has designed and installed for the
Air Force a new optical satellite surveillance
system that utilizes advanced techniques in
several fields including physics, electronics,
niathematics and astronomy. Starting in the
laboratory with a bread-board experiment to
prove the feasibility of using image orthicon
tubes as detectors of moving targets among the

millions of stars in the night skies, a team of
scientists and engineers carried the project
through systems and design analysis, and
produced the requisite equipment even to
building an observatory on a mountain top in
. New Mexico. The system is now being evalu-
ated under actual operating conditions. While
performance data are security classified it can
be said that the system is designed to detect,
without a priori information, very dim satellites
in real time, far beyond normal radar ranges.

Optical physics and engineering of the highest
order were required to produce an eleven-ton,
27 inch f/1 telescope that uses 6 million optical
fibers to present images to 12 orthicon
cameras. Image motion processing necessary
to find a tiny satellite moving slowly through a
star field as dense as the Milky Way is accom-
plished by entirely automatic electronic signal
integration, star cancellation and data associ-
ation and reporting. The very latest techniques
of electronic engincering have produced highly
sophisticated equipment for control, data
gathering and analysis of resuits.

System design, performance evaluation and
computer programming have involved rigorous
mathematical analyses applied to new com-
binations of scientific disciplines. Proof of the
deductions are just beginning to emerge from
the observatory, and much will be learned
about applied astronomy as the system
is used.

Refererice—J. A. Hynek and J. R. Dunlup, “Image
Orthicon Astronomy,” Sky and Telescope, Vol. 28,
No. 3, p. 130, Sept., 1964.

These recent achievements are indicative of the great range of activities in
research, applied research, advanced development, design and development
engineering at RCA. To learn more about the many scientific challenges
awaiting bachelor and advanced degree candidates in Electrical or Mechanical
Engineering, Physics, Chemistry or Mathematics, write: College Relations,

ing and Science a

Color TV Receiver
Automatic Degaussing

Even the comparatively small magnetic fields
exhibited by the earth can cause visible errors
incolor television reception. To give picture tube
output proper color alignment, while the TV
receiver is in any desired focation, an effective
magnetic shield is required. But before a
practical magnetic shield can perform its
function, the shield must be degaussed in the
specific magnetic field to be shielded.

Degaussing enables the metal in the shield to
“forget” its previous magnetic orientation and
to magnetically realign to counteract any new
position, Degaussing affects the metal in the
picture tube’s shadow mask in the same manner.

Usually, a color television receiver is de-
gaussed by driving a solenoid wound coil with
120 volt AC line voltage and moving the coil
around the front of the tube . . . then slowly
drawing the coil away. This operation usually
is required every time the position of the color
receiver, with respect to the earth’s magnetic
field, is changed.

Recently, RCAintroduced auntomaric degauss-
ing. This gives the color instrument freedom of
movement, regardless of the earth’s magnetic
field. Automatic degaussing also protects the
receiver from magnetic fields generated by
nearby vacuum cleaners and other electrical
appliances.

An RCA innovation, automatic degaussing
is accomplished during initial warm-up—each
time the color receiver is turned on from a
cold start. The surge currents charging the
electrolytic capacitors of the B+ supply start
from a high value and decrease exponentizally
during the charging time. A thermistor in
series with this charging current starts at
approximately 110 ohms and decreases to 4
ohms as the current’s heating effect changes
the resistance.

Hesuttant Horiyontal Begaussing
Hx Greatediby

four eofls AN

DEGAUSSING £DIL °

DEGAUSSING FLUX PATTERN

A voitage-dependent resistor, in series with
the degaussing coils (wound on the picture
tube shield), acts as a switch to connect the
coils across the thermistor only during the
warm-up of the receiver. Thus, the slow draw-
ing away of the coil in manual degaussing is
simulated automatically.

Radio Corporation of America, Cherry Hill, New Jersey.

Energy Gonversion

One of the most attractive new methods
for the direct conversion of heat to electricity
is the thermionic generator. In many applica-
tions, however, the efficient use of a thermionic
generaior requires some form of low voltage
DC to AC inversion. Such pgenerators de-
veloped at RCA are capable of several hundred
watts output at efficiencies of 2097. Because
this power is generated at only 0.5 volts,
techniques were necded to step up output to
practical voltage levels. Under Navy and Air
Force sponsorship, RCA has now developed a
tunnel diode inverter system capable of in-
verting the output of thermionic generators
and other low voltage power sources to any
AC voltage desired, with efficiencies up to
809,. This is believed to be the first time that
usable power has been developed from a
thermionic generator.

The new system employs the use of gallium
arsenide, a semiconductor material which
provides larger bandgaps and hence higher
efficiencies and temperature capabilities. The
tunnel diode inverter system has the advantage
over previous designs in the following areas:

Radiation resistance~—operable at radiation
levels of 10:7 nvt with only small decreases in
efficiency. Temperature —GaAs tunnel diodes
have bzen operated successfully at 200°C.
Circuit simplicity— An extremely simple circuit
is required consisting of only one transformer
and two tunnel diodes, while the more conven-
tional type of transistor inverter requires several
transformers, resistors, diodes and transistors.
Cost-Weight-Volume—Due largely to their sim-
plicity, these advantages are obvious over other
circuits of comparable performance.

These advanced engineering achievements
represent a real breakthrough in energy con-
version that is extremely important to our
defense and space efforts.

The Most Trusted Name
in Electronics

An Equal Opportunity Employer
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Personals

1932

C. ]. BREITWIESER, MS, is executive
vice president and general manager of the
Cubic Corp. (which he founded) in San
Diego. In addition to serving on the boards
of directors of the GeoAstro Corp., the
Dominion Dev. Corp., and the Montana
Vista Corp., he has been taking an increas-
ingly active part in community affairs and
is a member of the San Diego mayor’s
committee on municipal finance.

1939
STEVEN E. BELSLEY, MS ’40, has been
appointed chief of the biotechnology di-
vision of NASA’s Ames Research Center
at Moffett Field, Mountain View, Califor-
nia. Formerly assistant chief of the divi-
sion, Belsley has been at Ames since 1942,

1941

HUGH BRADNER, PhD, writes that he
is now professor of aerospace and mechan-
jcal engineering science, and research
physicist in the Institute of Geophysics and
Planetary Physics at the University of
California at San Diego. “About the only
phase of all the above I'm an expert on,”
he says, “is the location of U, Cal, San
Diego. It is in La Jolla.” His geophysics
activities include putting seismometers on
the ocean bottom, and in that connection
he has made several trips to Pasadena to
“seek wisdom from Frank Press, Francis
Lehner, Wayne Miller, and other kind
people at the CIT seismological lab-
oratory.”

WALLACE D. HAYES, AE ’43, PhD 47,
professor of aerospace engineering at
Princeton University, has received the
American Institute of Aeronautics and
Astronautics’s fourth annual- research
award for his leading role in the develop-
ment of supersonic and hypersonic fow
theory. His basic research led to efficient
aerodynamics shapes proposed for super-
sonic aircraft. The award is given annually
by the Douglas Aircraft Company.

1942

JOHN H. RUBEL, vice president and di-
rector of technical planning of Litton In-
dustries, Inc., in Beverly Hills, has been
named a member of the National Council
of the National Planning Association. A
former assistant secretary of defense, re-
search and engineering with the U.S.
Government, he was awarded the Meritor-
ious Civilian Service Award in 1961 and
the Distinguished Civilian Service Medal
in 1963.

1947
ROBERT K. BREECE, MS ’48, died in
Sacramento on January 18. He was as-
sistant engineer of design with the Califor-

nia State Division of Highways. He is sur-
vived by his wife, two children, Janice and
Gary, and his parents, Mr, and Mrs. G. E.
Breece of Medford, Oregon.

TING-YI LI, PhD ’50, will join the faculty
of the department of aeronautical and as-
tronautical engineering at Ohio State Uni-
versity in Columbus this month. He has
been professor of aerospace engineering at
the University of Cincinnati, and before
joining that faculty taught for six vears at
the Rensselaer Polytechnic Institute in
Troy, New York. He is the author of some
35 technical papers in the field of aero-
space engineering and is currently con-
sultant to the RAND Corporation.

1949

JOHN HEATH JR. returned to the Los
Angeles area last month from San Fran-
cisco to be Pacific regional manager of
The American Appraisal Company. His
fourth child, Mary Ann, was born in Sep-
tember. She is sister to Sean, 13, Kathy, 8
and David, 4.

3

1950
JOHN REEDS, MS ’°533, is newly ap-
pointed supervisor of applied research for
the Mincom division of the Minnesota
Mining and Manufacturing Company in
Camarillo, California, and is building a
new home in Thousand Oaks. He was, for
11 years, chief production engineer of
Beckman Instruments.

1961
DOUGLAS SHAKEL, visiting the Caltech
campus over the Christmas holidays, sup-
plied the following news briefs about his
contemporaries: THOMAS K. BJORK-
LUND, BS ’60, was married last Septem-
ber and is now a geologist for the Califor-
nia QOil Company in Denver. MARTY
KAPLAN, BS ’60, is in San Francisco,
married, and has two children. WEN-
DELL W. MENDELL, BS ’83, is at
NASA’s Manned Spacecraft Center in
Houston, Texas. VINCENT HASCALL
JR., BS 62, is doing research for the Rock-
efeller Institute in New York and recently
spent some months in the back country of
Colombia searching for rare orchids.
JOHN L. LONG, BS ’6l, is a First Lieu-
tenant in the U.S. Air Force in San An-
tonio, Texas, and has a year-old daughter.

1964

GEORGE E. RADKE was recently com-
missioned a 2nd Lieutenant in the U.S. Air
Force and is being assigned to an Air
Force systems command unit at Kirtland
AFB, New Mexico. His unit supports the
AFSC mission of research, development,
and testing of Air Force planes and mis-
siles systems.

Engineering and Science



Industry’s choice for severe service. ..

GRINNELL-SAUNDERS DIAPHRAGM VALVES

The many features inherent in the
basically simple design of Grinnell-
Saunders diaphragm valves make
these valves industry’s choice for
severe gervice. The diaphragm, for
example, provides two-way protec-
tion against contamination: (1)
valve lubricants, dirt, or other for-
eign matter can’t enter the product
stream; (2) the product stream is
sealed off from contact with the
bonnet mechanism. In addition,
valve body and body linings, as well
as diaphragms, are available in a
wide choice of materials to meet
virtually any requirement.

Grinne!l Company, Inc., Providence, R. 1.
pipe and tube fittings = welding fittings

Grinnell-Saunders diaphragm valves
water works supplies -

Advantage to industry: selection
of the most effective valves for the
specific needs of piping systems.

Grinnell is piping . . . piping that
ranges from systems engineered for
food processing, to power plant pip-
ing, to sprinkler systems for fire
protection in schools, hospitals, fac-
tories, buildings of all kinds.

Grinnell offers industry (1) the
engineering (from basic metallurgy
to piping systems design and pre-
fabrication), (2) theproduction facil-
ities (ten large plants in the U. S.
and Canada), (3) the product line
(everything in piping), (4) offices

and engineers in over 60 major cities,
(5) the experience (over 100 years
of leadership in the field) to solve
the toughest piping problems.

Worth remembering—for the day
you may have piping problems to
solve. And worth investigating now
if you’re looking for the unusual in
an engineering, or sales engineering
career! Write Grinnell Company,
Inc.,, 260 West Exchange .
Street, Providence, Rhode
Island 02901.

G

WHENEVER PIPING 1S INVOLVED

Warehouses and distributors coast to coast.
= engineered pipe hangers and supports
prefabricated piping = plumbing and heating specialties = industrial supplies
Grinnell automatic sprinkler fire protection systems

¢ Thermolier unit heaters o valves

- Amco air conditioning systems



ALUMNI SURVEY

The results of the 1963 Alumni Survey have
been published in five issues of Engineering
and Science (May-December, 1964). However,
E¢&S readers who want the reprint containing
the complete collection of articles may obtain
it by returning the coupon below to Alumni
Survey, Caltech, Pasadena, California 91109.
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Please send a copy of the Alumni Survey
Reprint to:

ANNUAL ALUMNI SEMINAR

May 8

Save the date

PLACEMENT ASSISTANCE
TO CALTECH ALUMNI
There are two ways in which the Placement
Service may be of assistance to you:

(1) To help you seek new employment or a
change of employment.
(2) To inform you when outstanding oppor-
tunities arise.
This service is provided to Alumni by the Insti-
tute. A fee or charge is not involved.

If you wish to avail yourself of this service, fill
in and mail the following form:

To: Caltech Alumni Placement Service
California Institute of Technology
Pasadena, California 91109

Please send me:
[ An Application for Placement Assistance

[0 A form to report my field and operation so
that I may be notified of any outstanding
opportunities.

ALUMN! ASSOCIATION OFFICERS AND DIRECTORS

PRESIDENT SECRETARY
Pairick . Fazio, ‘53 Donald S. Clark, '29
VICE PRESIDENT TREASURER

David L. Hanna, ‘52

James L. Adams, ‘55 John T. McGraw, ‘38
Wm. H. Corcoran ‘41 Richard P. Schuster, r., '46
Sidney K. Gally, ‘41 H. M. Worcester, Jr., '40
John L. Mason, ‘47 Peter, V. H. Serrell, ‘36

ALUMNI CHAPTER OFFICERS

NEW YORK CHAPTER

President Victor Woulk, ‘40
Electronic Energy Conversion Corp.
342 Madison Ave., New York 17, N.Y.

John B. Fee, ‘51

Vice-President Bruno H. Pilorz, 44
75 Echo Lane, Larchmont, N.Y
Secretary-Treasurer Har . Moore, 48

Old Orchard Road, Armon , N.Y. 10504

BOSTON CHAPTER

President John B. Higley, ‘35
25 Orchard Lane, Wayland, Mass.
Vice-President Francis Morse, ‘40

16 Reservoir Rd., Wayland, Mass.

Thomas C. Stockebrand, ‘53

Secretary-Treasurer
56 Summer St., West Acton, Mass.

WASHINGTON, D.C. CHAPTER

Chairman Willard M. Honger, ‘43
4720 Sedgwick St., N.-W., Washington, D.C.

CHICAGO CHAPTER

President Laurence H. Nobles, ‘49
Depr. of Geology, Northwestern Univ., Evanston, 1L
Vice-President Philip E. Smith, ‘39

Eastman Kodak Co., 1712 Prairie Ave., Chicago, 1.

SAN FRANCISCO CHAPTER

President Edwin P. Schlinger, ‘52
G.E. Vallecitos Atomic Lab., Pleasanton, Calif.
Vice-President Dc!llcts L. Peck, ‘51

U.S. Geological Survey, Menlo Park, Calif.
Secretary-Treasurer Thomas G. Taussig, 'S5
Lawrence Radiation Lab., Univ. of Calif., Berkeley, Calif.
Meetings: 15th Floor, Engineers’ Club, 206 Sansome St.,
San Francisco
Informal luncheons every Thursday at 11:45 A M.
Contacet Mr. Farrar, EX 9-5277, on Thursday morning
for reservations.

SACRAMENTO CHAPTER

President Dudley E. Bennett, '47
4535 Marble Way, Carmichael, Calif.
Vice-President Harris K. Mauzy, ‘30

2551 Carson Way, Sacramento 21, Calif
William D. Pyle.’
3920 Dunster Way, Sacramento, Calit. 95825
Meetings: University Club, 1319 "K' St.
Luncheon first Frlday of each month at noon.
Visiting alumni cordially invited—no reservation.

Secretary-Treasurer
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Design a
better one
and call it
chemical
engineering

We understand as well as the next company the
difference between, let us say, a chemical equipment
design engineer and an electro-mechanical develop-
ment engineer. To turn out the volume we intend
of such a fantastically demanding cross-product of
chemical and mechanical engineering as a KODAPAK
Cartridge of KobacHROME-X Film, we have to
interest fresh graduates answering to both these job
descriptions and many, many others.

In talking to shoppers from the campus, we find
it wise to be very specific about job descriptions.
We would create the wrong impression at the inter-
view by referring to the job available as “profes-
sional engineer.”

The young man is winding up four or five years

EASTMAN KODAK COMPANY,

Business and Technical Personnel Department, Rochester, N.Y. 14650
An equal-opportunity employer offering a choice of three communities:
Rochester, N.Y., Kingsport, Tenn., and Longview, Tex.

of building himself into a good all-around engineer.
Now comes the time to get specific. He is smart
enough to know that the demand by strong
organizations for all-around engineers under 25 can
be expected to remain slack. He is right. The proj-
ects awaiting engineers are terribly specific. But if
he has picked the right employer, he will find that
with each project brought off well the walls between
the compartments of engineering get a little softer.

By the time he discovers he has been transformed
into that vague “professional engineer,” he is hav-
ing too much fun fighting our competitors by the
boldness of his concepts to care what specialty he
promised to devote his career to.

On the chance that we might be the right
employer, drop us a line,

Kodak




Should You Work for a Big Company?

An interview with General Electric’s S. W. Corbin, Vice President and General Manager, Industrial Sales Division.

5. W. CORBIN

M Wells Corbin heads what is probably
the world's largest industrial sales organi-
zation; employing more than 8000 persans
and selling hundreds of thousands of di-
verse products. He joined General Electric
in 1930 as a student engineer after gradu-
ation from Union College with a BSEE. After
moving through several .assignments in in-
dustrial engineering and sales management,
he assumed his present- position in 1960,
He was elected a General Electric vice
president in 1963.

Q. Mr. Corbin, why shouid | work for
a bhig company? Are there some
special advantages?

A. Just for a minute, consider what
the scope of product mix often found
in a big company means to you. A
broad range of products and services
gives you a variety of starting places
now. It widens tremendously your op-
portunity for growth. Engineers and
scientists at Gensral Electric re-
search, design, manufacture and sell
thousands of products from micro-
miniature electronic components and
computer-controlled steel-mill sys-
tems for industry; to the world's
largest turbine-generators for utili-
ties; to radios, TV sets and appli-

ances for consumers; to satellites
and other complex systems for aero-
space and defense.

Q. How about attaining positions of
responsibility?

A. How much responsibility do you
want? If you'd like to contribute to
the design of tomorrow's atomic re-
actors—or work on the instaltation
of complex industrial systems—or
take part in supervising the manu-
facture of exotic machine-too!l con-
trols—or design new hardware or
software for G-E computers—or direct
a million dollars in annual sales
through distributors—you can do it,
in a big company like General Elec-
tric, if you show you have the ability.
There's no limit to responsibility . . .
except your own talent and desire.

Q. Can big companies offer advan-
tages in training and career develop-
ment programs?

A. Yes. We employ large numbers of
people each year so we can often set
up specialized training programs
that are hard to duplicate elsewhere.
Our Technical Marketing Program,
for example, has specialized assign-
ments both for initial training and
career development that vary de-
pending on whether you want a
future in sales, application engineer-
ing or installation and service engi-
neering. In the Manufacturing Pro-
gram, assignments are given in manu-
facturing engineering, factory super-
vision, quality control, materials man-

agement or plant engineering. Other
specialized programs exist, like the
Product Engineering Program for you
prospective creative design engineers,
and the highly selective Research
Training Program.

Q. Doesn’t that mean there will be
more competition for the top jobs?

A. You'll always find competition
for a good job, no matter where
you go! But in a company like G.E.
where there are 150 product opera-
tions, with broad research and sales
organizations to back them up, you'll
have less chance for your ambition to
be stalemated. Why? Simply because
there are more top jobs to compete
for.

Q. How can a big company help me
fight technological obsolescence?

A. Wherever you are in General Elec-
tric, you'll be helping create a rapid
pace of product development to
serve highly competitive markets. As
a member of the G-E team, you'll
be on the leading edge of the wave
of advancement—by adapting new re-
search findings to product designs,
by keeping your customers informed
of new product developments that
can improve or even revolutionize
their operations, and by developing
new machines, processes and
methods to manufacture these new
products. And there will be class-
work too. There's too much to be
done to let you get out of date!

FOR MORE INFORMATION on careers for engineers and scientists at General Electric, write
Personalized Career Planning, General Electric, Section 699-12, Schenectady, N. Y. 12305

GENERAL @) ELECTRIC

An Equal Opportunity Employer




