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Onl“y STEEL can do so many joubs so well

i ; S : o . -
Steelaire Home. The entire structural frame of this house is made from tough, cold-formed steel, so it is unaffected by rot,

fungus, and termites. Even more important is the fact that the steel frame resists warping and sagging. It's one of a line of
Steelaire homes and is made by the U. 8. Steel Homes Division of United States Steel.

World's Biggest Crowd. On power shovels, a “crowd” is the arm which moves
the dipper and dipper-stick forward and back. It coordinates closely with the lift
motion of the dipper, and is a key part in the operation of the shovel which must
withstand extremes of stress at any temperature. This is a picture of the biggest
crowd ever built, now installed on the biggest power shovel in the world. It's made
from USS “T-1” Steel, the remarkable new constructional alloy steel developed
by United States Steel. An exceptionally strong and tough steel, it is noted for its
welding characteristics. “USS" and “T-1"" are registered trademarks.

Slap That Bermudavarius! The Talbot Brothers of Bermuda, famous for their
colorful calypso music, recently retired their homemade packing-case “bass viol,”
and proudly premiered in its place the world's first Stainless Steel bass viol (or
dog house or Bermudavarius, as it's customarily referred to). An exact replica in
USS Stainless Steel of their original homemade design, it was built for them under
U. 8. Steel’s supervision by a well-known manufacturer of Stainless Steel sinks
who commented that the fabricating job wasn’t difficult—but certainly was different.

UNITED STATES STEEL

AMEHRICAN BRIOGE , . ., AMERICAN STEEL & WIRE and CYCLONE FENCE . . . COLUMBIA-GENEVA STEEL
CONSOLIDATED WESTEAN STEEL. .. GERRARD STEEL STHAPPING ... NATIONAL TUBE ... OIL WELL SUPPLY
TENNESSEE COAL & IRON , . . UNITED STATES STEEL MOMES ... UNITED STATES STEEL PRODUCTS
UNITED STATES STEEL SUPPLY . . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURER
UNION SUPPLY COMPANY « UNITED STATES STEEL EXPORT COMPANY « UNIVERSAL ATLAS CEMENT COMFARY

Watch the United States Steel Hour on TV every other Wednesday (10 p.m. Eastern time).
7-2467




UR young engineers tell us that one of the best

O things about working with General Motors
is this—
Here at GM you live in a big world of vast resources,
great facilities, important happenings—yet you also
live in a small world of close friendships and har-
monious relationships.

For GM—the world’s most successful industrial cor-
poration—is also completely decentralized into 34
manufacturing divisions, 126 plants in 70 U.S. cities.

Within these divisions and plants, you find hundreds
of small, hard-hitting technical task forces consist-
ing of engineers with widely varying degrees of
experience.

It follows that our young engineers have the splen-
did chance to learn from some of America’s best
téchnological minds. The chance to win recognition
for achievements. The chance to grow personally
and professionally.

Beyond that, they have the opportunity to follow
their natural bent in an organization that manufac-

tures literally dozens of products, ranging from
modern aircraft engines to fractional horsepower

motors—from cars and trucks to locomotives and
off-the-highway equipment.

Think you have what it takes to engineer a reward-
ing career with GM—as so many thousands of engi-
neers have done? Then ask your College Placement
Office about arranging an interview with the GM
College Representative. Or write to us directly.

. GM positions now available
in these fields:

MECHANICAL ENCINEERING
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING

: METALLURCICAL ENGINEERING ;

5 AERONAUTICAL ENGINEERING
CHEMICAL ENGINEERING

D
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GENERAL MOTORS CORPORATION

OCTOBER; 1957

Personnel Staff, Detroit 2, Michigan



...on the prevention of total war

"Modern civilization is now faced with a task of fatal
urgency. Unless man can find ways of ]imih’ng war,
modern civilization itself may perish. The difficulties of
limiting warfare today contrast with the capacity of
major powers to wage total war with ever fewer restric-
tions and ever fewer survivors. Today, it is no longer a

common beliel in the dignity and destiny of man, but

on]y prudence and fear, that can prevent total war.

- And vet, in the ligllt of reason, the efforts to avert total

war hold more promise of success ’rhanvt]]e hope for
freedom from all war. It still is easier, as it has always
been, for man to restrict war than to esrab]ish peace

o
on earth.

—~H. Speier, Head of the Social Science Division

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA

A nmxpmfii organization engaged in research on prol)lems related to national security and the pul)‘lic interest

ENGINEERING AND SCIENCE
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IN THIS ISSUE

O~ our cover this month-—a very
special pine cone, produced in Cal-
tech’s Farhart Plant Research Lab-
oratory. Usually it takes the South-
ern pine tree from 10 to 15 years to
produce cones. On page 28 you'll
find out how Caltech and U.S. Forest
Service researchers brought the time
down to 2 years—-and what this
could mean to the future of forestry.
The pine cone on the cover is now
preserved 1in lucite and will he
presented this month to the U.S.
Forest Service, to mark the beginning
of a new era in scientific forestry.

Simon RaMo’s article on page 17,
“A New Technique of Education,”
will give you a rough idea of whal
our educational system will be like
—or could be like—in a few more
years. The article has been adapted
from a talk given last spring before
the annual convention of the Cali-
fornia Business Education  Associa-
tion.

Dr. Ramo, executive vice president
of The Ramo-Wooldridge Corpora-
tion in Los Angeles, got his BS at
Caltech in 1933, and his PhD in
1936, He is now a research associate
in electrical engineering here.

PICTURE CREDITS

Cover Graphic Aris, Caltech
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Frank Kovalcik, Purdue 48, Covered 24,000 Miles in
1956 as Western Editor of ELECTRICAL WORLD

editor as a man who’s “chair-borne” most of the
time . . . tied to a desk at an indoor job.

Nothing could be further from the facts when it’s
a McGraw-Hill editor you’re thinking about. Frank
Kovalcik, Western Editor of McGraw-Hill’s
ELECTRICAL WORLD Magazine, can quickly tell
you that. He’s anything but a desk man . . . covers
11 states and part of Canada. Frank says:

*In 1956, I made eight major field trips, covered
close to 24,000 miles. 1 was underground in a trans-
former vault in Los Angeles, inside a diversion tun-
nel in Idaho, atop a steel transmission tower in
northern California. Projects visited included The
Dalles multi-purpose project, Hoover Dam, Hells
Canyon, and even behind the scenes (electrically) at
the Republican National Convention. But none of
them can touch the “Operation CUE” A-Bomb test
I covered a year ago!

*My chance to witness the detonation of a nuclear
device came when the Federal Civil Defense Admin-
istration and the A.E.C. decided to test non-military
effects of the blast. I reported on what happened to
electrical utility lines and equipment.”

(Frank wouldn’t say so, but his story set a record . . .
from explosion to editorial pages in four days! The
Dictures at right were part of his original coverage of
this fast-breaking—*"hot”—news story for his maga-
zine.)

-~ McGraw-Hill As A Place to Work

Frank can tell you about this, too:

“My first editorial job—with the Purdue Expo-
nent in college—didn’t use my engineering training,
but it showed me the way to communicate what’s
new in engineering . . . to report and interpret the
work of engineers for the benefit of other engineers.

IF YOU'RE LIKE MOST PEOPLE, you think of an

“When I got my B.S. in E.E. I started with
ELECTRICAL WORLD in New York. Within a year
I was promoted to Assistant Editor and made re-
sponsible for a department of the magazine. Before
the big jump to San Francisco as Western Editor in
’564 1 served briefly as assistant to the managing
editor.

“As Western Editor my search for news takes me
into all important phases of the electric utility indus-
try—and into association with top management and
engineering men. Working with them is a constant
reminder that the choice of an engineering-editorial
career was the right one for me.”

YOU—and McGraw-Hill Magazines

You, too, may find the right opportunity for your-
self with McGraw-Hill—the world’s largest pub-
lisher of business and technical magazines. If you
are the kind of man we’re looking for—both an engi- -
neer and an alert, inquisitive, knowledgeable man
who likes to report, appraise and write, we want to
talk with you.

Send today for your copy of “‘Successful Careers
in Publishing at McGraw-Hill” for information
about career opportunities. Or write to us about
yourself. We're interested in your background, extra-
curricular activities, college record, summer jobs and
career goals. Write to:

Peter J. Davies, Assistant to The Editorial Director
McGraw-Hill Publishing Company, Inc. '
330 West 42nd Street, New York 36; N. Y.

Advertising sales opportunities, too!

Fxcellent job openings exist on many McGraw-Hill
magazines, domestic and interhational, for advertising
sales careers. “‘Successful Careers” will give you the facts.

McGraw-Hill Publications

MecGraw-Hill Publishing Company, Incorporated

+ 330 West 42nd Street, New York 36, N. V.
ENGINEERING AND SCIENCE



..an editor on the g

Frank Kovalcik (right) and
Karl M. Bausch, Chief Elec-
trical Engineer of Bechtel Co.
and official observer at ‘“‘Oper-
ation CUE” for the IEdison
Electrical Institute. Smaller
illustrations taken by Frank
show typical blast damage
caused by a test detonation
of a nuclear device to electric
utility lines and other facilities.

QCTOBRER, 1957
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LETTERS

Bellflower, Colifornia
Sir:
I believe you will be interested in
some of the material developed as a
result of the 25th reunion of the class
of ’32 last spring—particularly this
summary of relurns to a question-
naire mailed to all members of the
class In March, 1957, Replies were
received from 66 men—exactly 70
percent of the class of *32.
Howard Finney, Class Secretary

(1} Weight gained since 327
(total: 2,171 Ihs.)

(2) How much hair lost?

(3) How many wives acquired? 127 total
(3.1% never married)

23.1 Ibs

22%

(84.6% married once)
(12.3% married twice)

(4) How many children?

(5) How many grandchildren?
(10 grandfathers)

(6) Of how many organizations
are you now, or have been,
a member?

192 total
17 8/9

Professional 289
Civie 68
Fraternal 45
Social (5]
Religious 56
Charitable 54
Educational o8
Recreational 62

(7) How many offices held?
In organizations listed
in (6} 275
Palitical 1
Other 4]

(8) How many years of
Military Service?
Active duty (18.6%) 102 vrs.
Inactive (Reserve, National
Guard, ete.) 18.0% 154 yrs.

t9) Did you own an automobile
while an undergraduate?

Yes 604%

No 3545
(10} How many automobiles have

you owned since leaving

college? 1.33
(11} How many automobiles do

you now own? 1.77

(12) Do you own your own home?

duction over the previous B&S model.

One of many new features that contribute to the re-
markable performance of the 00 machine is a chain
driven ball bearing spindle (diagram). Fafnir engineers
worked with Brown & Sharpe in selecting bearings for
this application, involving some 208 spindle speed com-
Linations ranging from 34 to 7200 RPM. To assure
absolute spindle rigidity and running accuracy, Fafnir
super-precision ball bearings are mounted in the posi- -

tions indicated.

Thousands of similar bearing success stories help ex-
‘plain why design engineers turn to Fafnir for help with
bearing problems. The Fafnir Bearing Company, New

Britain, Connecticut,

$O YOU WANT A CAREER IN A GROWTH INDUSTRY

Since the advent of the automotive age, Fafnir's
record of growth hus been inseparobly linked with
the over-all mechanization and phenomenal growth
of industry itself — right down to present-day ad-
vances in outomation and instrumentation. Fafnir's
field of operations is, morcover, industry-wide . . ,

é

7 Seconds From Nothing Flatl

It takes only seven seconds for the new 00 Brown &
Sharpe Automatic Screw Machine to produce the brass
part shown above, That's a 42% increase in rate of pro-

The New Brown & Sharpe No. 00
Automatic  Screw Machine with
Fafnir-equipped spindle.

FAFNIR

BALL BEARINGS

A
—~

MOST COMPLETE ’Q\‘ BINE IN AMERICA
e

little affected by momentary vps and downs of in-
dividual compaonies or industries. Find out what
Fufnir offers you in the way of professional chal-
lenge, diversity, and stobility in o “‘growth indus-
try’’ with a future as promising as the future of
America. Write today for an interview.

Yes 89.2%

No 11.89%
(13) Do you have a swimming

pool?

Yes 9.2%

No 91.8%
(14} How many different com-

panies have you worked for

since graduation? (Count

self-employed and present

employer) 1.9
(15} How closely does your pre-

sent position maich your

major field as an under-

graduate?

Same field 38.5%

Closely related field 33.8%

Remotely related field 15.4%

Unrelated {field 12.3%
(16} What was your approximate

gross annual income in the

first year after leaving

school 7

Mode-81,000 Avg. #1308 $1,000
(17). Present gross annual

income?

Mode-§12,000 Avg.-$22,620 $15,000
(18) What was your political con-

viction upon graduation?

Republican 64.0%

Democrat 25.0%

Other 9.4%

None 1.6%
(19) What is your political

conviction now?

Republican 90.7%

Democrat 6.2%

Other —

None 3.1%
(20} Publications—Books 11 total

Papers 70 total
Articles 132 total

(21) Patents 23 total

(22) Honors—] Nobel Prize winner

2 Fulbright Fellowships

1 Fulbright Lectureship

1 Guggenheim Fellowship

1 Visiting Professorship

2 Foreign Exchange Fellow-
ships

Warren, Michigan
Sir:

I have managed to round up a
bevy of talent (see page 10) which
originated at the California Institute
of Technology and is now with Gen-
eral Motors Styling,

Since your magazine has indicated
interest in  aulomotive affairs, [
thought it might be interesting for
you to show to your readers that, if

CONTINUED. ON PAGE TEN

ENGINEERING AND SCIENCE
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The Jet Propulsion Labore-
tory is a stable research and
development center located
north of Pasadena in the
foothills of the San Gabriel
mountains. Covering an 80
acre area and employing
2000 people, it is close to
attractive residential areas.

The Laboratory is staffed by
the California Institute of
Jechnology and develops its
many projects in basic re-

~ search under contract with
the U.S. Government.

Op‘fortunities open to quali:
fie

engineers of U.S, citizen-
ship. Inquiries now invited.

JOB OPPORTUNITIES
IN THESE FIELDS NOQW

OCTOBER, 1957

IMPORTANT DEVELOPMENTS AT JPL

Weapons Systems Responsibility

in the development of guided missile
systems, the Jet Propulsion Laboratory
maintains a complete and broad respon-
sibility. From the earliest conception to
production engineering—from research
and development in electronics, guidance,
asrodynamics, structures and propulsion,
through field testing problems and actual
troop use, fulltechnical responsibility rests
with JPL engineers and scientists.

The Laboratory is not anly responsible for
the missile system itself, including guid-
ance, propulsion and airframe, but for all
ground handling equipment necessary to
insure a complete tactical weapons system.

One outstanding product of this type of
systems responsibility is the ‘*Corporal,”
a highly accurate surface-to-surface ballis-
tic missile. This weapon, developed by JPL,
and now in production elsewhere, can be
found ‘‘on active service'' wherever needed
in the American defense pattern.

A prime attraction for scientists and
engineers at JPL is the exceptional oppor-
tunity provided for original research
afforded by close integration with vital and
forward-looking programs. The Laboratory
now has important positions open for
qualified applicants for such interesting
and challenging activities.

"‘.. SYSTEMS ANALYSIS + INERTIAL GUIDANCE * COMPUTER EQUIPMENT

INSTRUMENTATION + TELEMETERING * FLUID MECHANICS
¥ HEAT TRANSFER * AERODYNAMICS + APPLIED PHYSICS = PROPELLANTS
MATERIALS RESEARCH

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA

PASADENA

INSTITUTE OF TECHNOLOGY
CALIFORNIA



“Your future has
already started”

“Your would need o comptiter to figure out how many
phases of engineering and sciesice go into the wmaking
of one type of airplane or missile. Aerodynamics, ther-
modynamics, jet propulsion, electronics, communica-
tions, even anthropology ...and these are just a few.
Such a diversity of fields means unlinited opportunity,
whether you intend to specialize or not.

“You know it's never too early to select your field.
Youi seniors have started to think about where your
experierice can do the most for you: but the juniors
and lower-classmen should also be selecting courses
that will give them the training they need for the job
they want, Actuully, your future has already started.

“So, sy advice is that you start thinking about the
aircraft industry. It offers the greatest opportunities. ..
opportunity to ise your training, to advance, to wake
a comfortable living. It’s still a young industry and it
thrives on aitd encourages young ideas)’

cenes like this are taking place on campuses all over
S the country. Engineering professors must keep up
with scientific advances. They realize that these ad-
vances mean ddded oppottunity for soon-to-gradiiate
students. Research in the aircraft industry has
uncovered so many ateas for futther study that young
men ate urgently needed to solve these problems. Long
a pionieer in new facets of aviation, Northrop is one of
the companies that wants such aggressive yoiing men.

At Northrop you can put your training to work on
the Snark SM-62, the wortld’s first intercontinental
giiided missile. And new projects like the twin jet,
supersonic trainer, the USAF-Northrop T-38, and
others of top priority are moving ahead steadlly

Products are only as good as the engineers behind
them and good engirieers require good surroundings.
In line with this thmkmg, Notthrop has buiilt a multi-
million-dollar Engineering and Science Center in
Hawthorne, California, that is as modern as any in the
industry. Here, you will be working with leading
engineers who respect your individuality, initiative and
cngineering abilities. In addition, at Northrop you will
receive added beriefits that are among the finest in the
industry. ,

Why not write us now . ..regardless of your class at
college Ask us quiestions abotit how you might best
gain a cateer with Northrop. Write to Manager of -
Engineering Industrial Relations, Northrop Division,
Northrop Aircraft, Inc., 1031 East Broadway, Haw-
thorne, California.

NORTHROP

Northrop Division of Northrop Aircraft, Inc.
BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE

5-A-148

8 : ’ _ | _ ENGINEERING AND SCIENCE
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At Los Alamos ... the challenge of controlled thermonuclear energy

The controlled release of fusion energy in a practical thermonuclear reactor will be an important
milestone in the nuclear age. This scientific achievement is the object of PROJECT SHERWOOD...
one of the interesting scientific investigations now under way at Los Alamos Scientific Laboratory.

Pictured above is ‘‘Columbus 1,” an early experimental device developed by Los Alamos
scientists to further this study. The bright line along the axis of the tube was produced by a dis-
charge in heated and highly conducting argon gas. This discharge was ‘“‘pinched’” down to a
small fraction of the tube diameter by the mutual attraction of its own currents.. The temperature

. was roughly equal to that of the sun’s photosphere. When deuterium was substituted for argon,

intense bursts of neutrons appeared at time A on the voltage time signatures of the pinch (above,
left), providing an inleresting puzzle as to their origin. The similar signatures of successive
discharges indicate the degree of reproducibility that has been achieved. Detailed studies of such
reproducible behavior have led to considerable advances in understanding both the dynamics and
the means for stable containment of heated plasmas.

At Los Alamos, in the cool mountain environment of northern New Mexico, you will find research
challenges worthy of your abilities. College graduates in the Physical Sciences or Engineering are
invited to write for information about the Laboratory, the attractive employee henefits, and the
family living and recreational facilities of the Los Alamos area. Write to:

‘ DIRECTOR OF PERSONNEL
a‘lamo S LOS ALAMOS SCIENTIFIC LABORATORY
105 ALAMOS, NEW MEXICO
sclentific laboratory

OF THE UNIVERSITY OF CALIFORNIA Los Alamos Scientific. Laboratory is @ non civil service operation of
105 ALAMOS, NEW MEXICO the Univarsity of California for the U. §. Atemic Energy Commission.



Letters . . . conminuep

they are not satisfied with their auto-
Caltech
method is partly to blame,

mobiles, the educational

Peter Kyropoulos
Executive in Charge of

Technical Development
General Motors Styling

Standing. left to right: Peter Kyro-
poulos, MS °38, PrD '48: H. I

White, 1D "48, chief designer. Frigid-

aire studio; C. C. Whittlesey. 1D "48,
executive in charge of fabrication,
program planning and service. Kneel-
ing: Roy Stake. BS °57. jr. engineer;
Robert F. McLean, BS '43, executive
in charge of research, product plan-
ning and analysis; and R. P. Brink-
man, 1D 48, staff engineer. product
and exhibit design studios. A model
of the Firebird, which was tested in
the wind tunnel at Caltech, is in the
foreground, and in the background
is the Olds F-88. an experimental car.

Washington, D.C.
Sir:

There are one or two poiuts that
I thought you would want me to note
in regard to the IGY articles in
Engineering and Science for June,
1957. The introduction to the articles
contains an expression or two and
an omission which may leave the

reader with an erroneous impression

about the IGY program.

... In terms of the responsibility
of our Technical Panels, the verb
“controlled” -appears strong to us.

10

The Academy, through its IGY Com-

plans and directs the [GY program
from an over-all scientific and pro-
gram point of view,

There is also the reference to the
fact that the Technical Panels are
under the administration of the Na-
tional Science Foundation. The Tech-
nical Panels report to the Academy’s
U.S. National Committee for the In-
ternational Geophysical Year and
not at all ‘to the National
Foundation.

Science

And here occurs the matter of an
omission: neither in this introductory
section nor in the lead paragraphs
identifying the authors are there any
references to the Acddemy and its
Committee.

Knowing the complexity of the
[GY program. it is understandable
that the organization of the program
can not be krnown everywhere, but
the facts are these. The IGY. both
nationally and internationally, is a

civilian, scientific

non-Government
program.

The pattern almost everywhere is
similar to that in the United States.
Here the National Academy of Sci-
ences is responsible for the planning
and direction—as well as seeing to
the execution—of our efforts. In this
prograni the National Scierice Foiin-
dation has had a very importarit role,
and the Academy and the Founda-
ton have worked jointly and most
closely together.

Government support has heen ob-
tained for the effort hy the National
Science Foundation; in particular,
Congressional appropriations of $39
million have been secured through
the Foundation.

The Academy has also obtained
the cooperation of many institutions
atid agencies so that the total effort.
from a scientific point of view, is
much greater than the effort made
possible by the special appropria-
tions.

Arnold W. Frutkin, Director
Office of Information -

U.S. National Committee, IGY
National Academy of Sciences

Why Vought Projects
Bring Out The Best
In An Engineer
At Vought, the engineer doesn't often
forget past assignments. Like all big

events, they leave vivid memories.
And it's no wonder.

For here the engineer contributes to
history-making projects — among
them the record-breaking Crusader
fighter; the Regulus II missile, chosen
to arm our newest nuclear subs; and
the new fast-developing 1,500-plus-
mph fighter, details of which are still
classified.

The Vought engineer watches such
weapons take shape. He supervises
critical tests, and he introduces the
weapons to the men with whom they
will serve.

Engineers with many specialties share
these experiences. Today, for exam-
ple, Vought is at work on important
projects involving:

electronics design and manufacture

inertial navigation
investigation of advanced propulsion
methods
Mach 5 configurations

Vought's excellent R&D facilities
help the engineer through unexplored
areas. And by teaming up with other
specialists against mutual challenges,
the Vought engineer learns new fields
while advancing in his own.
* % %

Would you like to know what men
with your training are doing at
Vought . . . what you can expect of a
Vought career?

For full information, see our repre-
sentative during his next campus visit.

* kK

Or write directly to:

; C. A. Besio
Supervisor, Engineering Personnel
Dept. CM-1

DUGHT AFRCRAFT

INCOMPLORATEO DALLES, TENAS

cmMANCE,
~ .

'ENGINEERING AND SCIENCE



A
Vought
Vignette

ONE OF A SERIES

The propulsion engineer who
was allergic to switches

During the Vought Crusader’s N.A.A. record-
breaking flight across the continent, fuel management
was a vita] factor. But it wasn’t the constant worry it
might have been. Fred Alvis had seen to that, beginning
four years ago.

When the Crusader project was formed, Fred was
just a few years out of Alabama Poly. His was still a
new face. Mighty new, Fred would have agreed when
he was tapped to develop the functional design of the
Crusader fuel system.

Navy specs told Fred his system should be reliable
and very lightweight. Pilots, too, gave him a special
request. In the ready room near the flight line they
described the constant in-flight attention required by
complex fuel systems. “Can you fix it so we can forget
fuel for a minute?” they asked the young designer. “Can
you cut down on those switches?” ‘

Fred went all-out for simplicity, plunging into a
three-month whirl of schematics. He was encouraged by
close design group assistance in studies and layouts,
Soon he was making procurement selections and writing
functional reports. Then, with the fuel system mockup,
Fred unveiled what he'd done.

It was a showpiece of simplicity. Absent was the
usual complex CG control system. Fred had bypassed

CQCTOBER, 1957

the problem entirely by canny choosing of fuel cell loca-
tions and fuel line sizings. Absent, too, was an emergency
system — together with the need for it! There was a
unique air transfer system for moving fuel from the
Crusader wing tank to the main sump, plus some freshly
conceived lesser features.

As mockup and flight tests proved, Fred’s ideas
more than met weight and reliability requirements. And,
as pilots were shown, all simplification features led
directly to the cockpit. There Fred had won his war
against switches.

Only one had survived.

At YVought, the invitation to find a fresh OF MILITAR,,

approach is extended to every engineer. of
Here, in groups that coordinate for §
mutual progress, and in test facilities = =
that can evaluate the most advanced pro- %
posals, ideas receive the attention they
deserve,

CMHANCE
[

DUGHT AITRCRAFT

IMECQARAQARATFH - DALLAS, TEXNAS
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announcing ... RAYTHEON
GRADUATE
PROGRAM

FOR STUDY AT CALTECH,
HARVARD AND M.L.T.
IN 1958-59

CALTECH

The Raytheon Graduate Program has been established
to contribute to the technical development of scientists
and engineers at Raytheon. It provides the opportunity
to selected persons employed by Raytheon, who are
accepted as graduate students by Harvard, M.LT.
or California Institute of Technology to pursue, at
Raytheon’s expense, regular courses of study leading
to a master’s degree in science or engineering in the
institution of their choice.

The Program requiires, in general, two or three semes-
ters of study, depending on circumstances, with the
summer months spent in the Company’s research, en-
gineering, or manufacturing divisions. It includes full
tuition, fees, book allowances and a salary while at
school. Students also receive health, accident, retire-
ment and life insurance benefits, annual vacation and
other privileges of full-time Raytheon employees,

HARVARD

To be considered for the Program, applicants must have
a bachelor’s degree in science or engineering, and should
have outstanding student records, show technical prom-
ise, and possess mature personal characteristics. They
must be inder 30 years of age on September 15 of the
year admitted to the Program. They may apply for
admission to the Program in anticipation of becoming
employees of Raytheon.

YOU ARE INVITED TO ADDRESS YOUR INQUIRY
to Dr. Ivan A. Getting, Vice President, Engineering
and Research, outlining your technical background,
‘academic record, school preference, and field of interest,
prior to December 1, 1957.

LT

:{lence in Electronics RAYTHEON MANUFACTURING COMPANY, Waltham 58, Mass.
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“Glowing wafer”

of light (electroluminescence) sheds illumination on the faces of
three Westinghouse scienfists who helped fo develop it. Left to right: Dr. Willi
Lehmann (University of Brunswick, Germany); Dr. Henry F. lvey (University of Georgig,
Massachusetts Institute of Technology); and R. W. Wollentin (Rutgers University).

The Light
With no Third Dimension

A new source of light is nearing
practicality. Called electrolumines-
cence, it comes from a flat surface.
By the twist of a knob, you can
change the brightness, or even the
color, of a room.

Since electric lighting first became
practical, only three basically dif-
ferent light sources have achieved
widespread use—incandescent, fluo-
rescent, and gas-discharge lamps.
Now a fourth basic type—electro-
luminescence—is nearing practical-
ity. With fewer theoretical limita-
tions than any of its predecessors,
it promises to revolutionize lighting

and become a practical light source
of the future.

In an incandescent lamp, light
comes from a single point. In a
fluorescent lamp (form of gas-
discharge), light comes from a»
straight line. In electroluminescence,
light comes from an area or flat sur-
face. Electroluminescence is light
emission from phosphor powders em-
bedded in an insulator, excited by
an a-c field.

Westinghouse engineers gave the
first practical demonstration of this
new light source. They lighted an
entire room with flat electrolumi-

nescent panels on the ceiling and
three walls. These panels were one-
foot-square flat glass plates about
as thick as a window pane and coated
with a plastic containing the phos-
phor. They were topped off by an
aluminum conducting coating.
Hooked up to a source of power,
these plates had a brightness of 100
foot lamberts in their present stage
of development.

Since some phosphors have more
than one emisgsion band, the color
and brightness of electroluminescent
lighting can be changed by varying
the frequency. It is possible to con-
trol the color of a room, and bright-
ness too, simply by twisting a knob.
Besides supplying ordinary light,
this new light source has other fas-
cinating possibilities. Just one is
“picture framing’’ television. An
electroluminescent cell might replace
the conventional cathode-ray tube
in such a set.

Westinghouse engineers, under the
supervision of E. G. F. Arnott
(Princeton ’28), developed electro-

luminescent lighting under the name
of “Rayescent” lighting. Westing-
house approached the problem, not
as a commercial venture, but as a
ure research prOJect Much work”

iains to be done in this field. It is

‘typlcal of the pioneering develop-

ments undertaken by Westinghouse.

Challenging opportunities for the
graduate engineerexist in many fields
. . . including:

ATOMIC POWER RADAR
AUTOMATION SEMICONDUCTORS
JET-AGE METALS ELECTRONICS
LARGE POWER CHEMISTRY

EQUIPMENT
.. and dozens of others.

Please send me more information on

[} Rayescent lighting

[] Job opporiunities at Westinghouse

Address

FIRST WITH THE FUTURE

r
|
I
|
Westinghouse | .-
|
|

OCTOBER, 1957

Course

Loliage.
g

Mail 1c Mr. J. H. Savage, Westinghousa Eleciric Corp., P.O. Box
2278, Pittsburgh 30, Pa, '
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For the new Delaware Refinery of Tidewater Qil Company,
careful selection of valves was untisually important. Tens
of thousands of valves were required ta control the maze
of piping at this largest refinery ever built at one time,

To the valve specifiers for this gigantic piping project, the
long record of Jenkins Valves for an extra-measure of
efficient, economical service was good reason for using
many thousands of Jenkins Valves in the total valve equip-
ment of the refinery.

It will pay you to have the same important assurance when
you specify or install valves . . . especially since Jenkins
Valves cost no more. Jenkins Bros., 100 Park Avenue,
New York 17.

14

These

large valves
made

of Ni-Resist
metal are among
the thousands
of Jenkins Valves
in this

great refinery.
Sizes range

from 14” to 24";
made of

various metals
to suit

different

- serviees,
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WHERE
IN THE
WORLD

IS your hest
future?

Perhaps
Norton Company —
a well-recognized firm
manufacturing o variety
of products essential

to the world's industries.

You may find your career at Norton
Company. Its products are diversified.
It is the leader in its field. Yet oppor-
tunities are personal, because its size
perimits management to know you.

Career opportunities are in many
fields for men with engineering train-
ing or other academic backgrounds.
A chemical engineer, for example,
may start In research, process de-
velopment, production engineering,
design, sales engineering or adminis-
tration,

Positions 1 the Norton organiza-
tion have one thing 1n common —
personal participation and growth in
a well-recognized company manufac-
turing products essential to all indus-
tries and ploneering with new prod-
ucts, Its location 1n Worcester, Mass.

OCTOBER, 1957

Ceramic Fuel Elements for atomic reactors are

among Norton Company’s new products.

Is in a conununity with deep cultural
roots, fine educational opportunities,
an invigorating year-round climate
and varied recreational facilities.

If Norton Company sounds like
your kind of com-
pany, write for the
booklet “Your
Future at Norton.”
Address the PER-
SONNEL DIRECTOR,
Norton Company,
Worcester 6, Mass.

Abrasives » Crn g w

There are careers in Production, Research,
Sales and Administration at Norten Coms
pany for men trained in:
ENGINEERING
Ceramic » Chemical » Civil » Electrical
General » Industrial » Mechanical
Metallurgical

SCIENCE
Chemistry » Physics » Metaliurgy

GENERAL
Liberal Arts » Business Administration
Finance » Accounting
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Mud pies and eil wells have one thing in
common-—mud.

If Suzy tries to bake her pie, it either gets hard
or crumbles. The same thing can happen to drill-
ing muds which are used to lubricate bits and to
carry away rock cuttings.

The deeper you drill, the hotter it gets, the
greater the pressure. Three to four miles down
into the earth, temperatures often exceed 400°
—twice that of boiling water. In such heat,
drilling muds used to break down, solidify.
Drilling stopped—wells had to be abandoned.

Mobil scientists worked years on the problem
~part of the company’s $1.53 million-a-month
research program. Now the answer—a mud that
stays muddy at higher temperatures and greater
pressiires than ever before.

This Mobil Recipe for Mud made it possible

SOCONY MOBIL OIL €O, INC,, New York 17, N.Y.
leader in lubrication for 91 years

to complete the world’s deepest well—four and
a quarter miles, enabling America’s cil men to
tap heretofore inaccessible petroleum.

Chemical research is only one of many pro-
fessions represented on the world-wide roster of
Mobil personnel. We also employ nuclear physi-
cists, geologists, mathematicians, engineers of
every type, marketing analysts, marketers . . .
people prepared to handle more than 100 differ-
ent positions,

If you qualify, the Mobil companies offer you
an opportunity to build a career through training
that will utilize your talents to the fullest . . .
constantly challenge your ingenuity . . . reward
you with a lifetime of richly satisfying work.

For more information about yoiuir opportunity
with the world's most experienced oil company,
see your College Placement Officer.

AFFILIATES:

General Patrofesm Corp., Los Angeles 54, Cal. » Magnalia Petroleum Co.,

Daligs 21, Tex. « Mobil Oil of Candda Lid., Calgary, Alberta, Canada
Mobil Overseas Ol Co., New York 17, N, Y. = Mebil Producing Co., Billings, Mont.
Sacony Mobil Oil Co. de Venezuela and other foreign producing companies
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A NEW TECHNIQUE
0OF EDUCATION

by SIMON RAMO

A noted scientist proposes some radical changes in our

educational system to bring it in line with our increasingly technical world

WE ARE IN RAPID transition today to a new world

which threatens to be dominated by technological
advance. In that new world, (1) man will have learned
so much abonl nature’s store of energy and its release
that he will have the ability to virtually destroy civiliza-
tion; (2) production, communications, and transporta-
tion will all be “automatic?-—these operations of man’s
material world will have become so vast and complex
that they will have to proceed with a minimum of par-
ticipation by man, his muscles, brains, and senses; and
(3) man will conquer space.

There seems little question that these three factors
will have dominant effects in the coming decades. The
effects are already being felt. (There is even a serious
note in the facetious thought that any man who has the
courage to stand up and claim that the replacemen of
man’s brains will not have a very important effect on
society takes the risk of having his brains among the
first 10 be replaced.)

By hindsighi, what is happening would appear to have
been entirely predictable centuries ago. We might con-
sider all of man’s history until now arbitrarily broken

“4 New Technique of Education” has been adapted from a talk given
bejore the California Business Education Association by Simon
Ramio, research associate in electrical engineering at Caltech, and
executive vice president of The Ramo-Wooldridge Corporation.

QOCTOBER, 1957

up into two periods, the second of which is now in tran-
sition to the new and third one. ‘

In the first period, which might be called the “pre-
science” era, man was nol consciously employing science
to alter his society. Of course he was aware of the world
about him, and he sought to adapt himself to nature’s
laws. But when he objectively began to develop organized
ways of thought and experimentation to further his know-
ledge of nature, then he entered the era of the “discov-
ery of science and its utilization.” One step in this second
period is the so-called industrial revolution.

In this second era, now coming to an end, man learned
to cemmunicate and navigale, to create and harness
sources of power well beyond his own muscles, all with
the natural result of increased production and fast trans-
portation. In such an era, man would be expected to
learn gradually more and more about matier and energy,
s0 as to make possible the release of larger and larger
amounts, to the eventual point where he could quickly
destroy civilization. He would be expecied to so increase
and speed up production, transpertation, and communi-
cations as to tie the entire globe together in an enormous
network of automatic machinery, cables, and moving ve-
hicles. In time he would have such potentialities in the
control and generdlion of energy, and in commminications
and transportation, as 1o make possible intercontinental
ballistic missiles, space satellites, and rockets to the
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moon. So, finally, he would spread out from the surface
of the earth to all the space surrounding it.

And the transition is happening just this way to the
new technical age. What makes the present period singu-
lar is that now, for the first time, a sharp coincidence
between the needs and the state of the art exists. The
requirements for the new society, the pressure, and the
strength of .resources to bring it about, now match a
sufficiently deep understanding of the laws of nature
to make these big steps practical.

Considering the needs

Consider first the needs. As one example, note. that
we are already at the point in air transportation” where
we badly need a major entry of automatic techniques in
the over-all system for airline navigation and traffic
control. Today we are alarmed about occasional acci-
dents. But it will hardly take very much increase in the
number of cities originating plane flights, or in the
amount of air freight to be handled, or in the spectrum
of speeds from the very low-speed helicopters to the
high-speed jets, or in the demand for reliable operations
in all-weather conditions, before we approach near-
chaos at the airports and intolerable dangers in the
air lanes. . -

Similarly, the military situation demands the exten-
sion, and often the replacement, of man’s brains and
senses by automatic gadgetry. The guided missile is tak-
ing over in many areas from manned airplanes. Getting
up into the skies swiftly in response to detection of
enemy bombardment vehicles, finding the location and
the expected future path of such enemy vehicles, mak-
ing the decisions as to what path should be chosen to
effect an interception—these functions, to be accom-
plished with tremendous rapidity for fast vehicles in all
weather, and involving a great deal of mathematical
complexity in the decisions, are well beyond the pilot’s
eyes, ears, and brain.

Business and industry — whether it be department

stores, insurance companies, banks, railroads, or ordin-
ary factories—have become so large and complex that
the sound containment of their operations from an or-
ganization standpoint becomes more and more impos-
sible without the use of automatic techniques.

Now the status of science is such that, without a single
new discovery—without even one more new law being
discovered by an FEinstein concerning the nature of the

universe or the secrets of the nucleus—we can set out .

to design mechanical and e€lectronic systems that will
take over, and do better, many of the things we now
do with our brains and senses.

The coming crisis in education

This rapid and potentially dislocating scientific ad-
vance can be expected to heighten and worsen the com-
ing crisis in education. Already, the increasingly tech-
nical world uses more scientists and engineers, yet the
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very industrial development that is part of the grow-
ing technical society takes the ®ngineers and scientists
away from the university and high school facilities, and
the fast world in which we live makes the long study
of science seem unattractive to the youngsters. The
technical society is complex, rapid, and increasingly
dangerous. We can blow up the whole world, yet such
a premium is put on the use of our human and physical
resources for everything but education that it seems that

_ the new technical society is going to be accompanied by

a weakened ability to keep pace education-wise.
Now, if the world were in transition to something dif-

ferent on a very, very slow scale, we could argue that

these factors would take care of themselves. Supply and
demand would then presumably set to work to make the
teaching profession pay off better. Further, the new
technical society would be expected to cease to develop
rapidly if there were not enough engineers and scientists
to make possible that development. So .the pace would
have to adjust itself to one that would allow all the
factors to settle into their respective permanent relative
magnitudes.

Looking ahead

But we are moving much too rapidly for that, and our
technical growth is paralleled by social maladjustments
still left over from previous eras. The adjustments, in-
stead of being slow and stabilizing, could be chaotic.
Obviously, something new is needed. Education should be
at the head of the list for priority attention. Our hope
for attaining any kind of stability in the highly technical
world ahead must rest on the ability to look ahead,
understand. the world and adjust to it. We must reject
such solutions as that we do indeed blow ourselves up;
and we cannot accept something approaching a robot-
controlled world that consists largely of ignorant and
uneducated masses who are slaves to a few individuals
who push all the buttons on the machines.

A new technique of education

I should like to propose that these very technological
advances, about which we normally speak when we talk
about the new technical society, must include advances
in the field of education, and it is part of the obligation
of those of us who are engaged in the engineering side
of modern science somehow to apply ourselves to help
the process of education. What is needed is-.a technique
of education which is in keeping with the world ahead.

Picture this new technical society—in which the entire

airline system, from reservations to blind landing and

take-off, is done almost automatically, with the pilot
going along only for the ride; in which money is used
only in the country communities, and when we buy
something in a store we simply put our thumbs up
against a little window, our fingerpints are automatically
scanned against our balance, and the proper change is
made in the respective accounts of the customer and the
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store—and ask: what will a high school look like at
that time?

We have a choice here of two ways to diseuss this.

We could take it in very gradual steps, starting with
the popular suggestion of greater use of television as a
teaching aid, or we can allow our imaginations to open
up. Let us accept the risk of poor accuracy in prediction
and even the risk of exaggeration in order to make a
point. We shall describe a technically feasible, even
though in some other ways perhaps unacceptable, “mod-
ern” high school of the future. But in doing this, please
remember that I am neither predicting nor recommend-
ing the school I am about to describe, but only using it
as a vehicle for making some points later.

School duys

First of all, we will get the student registered. I won’t
burden you with the details here; when the registration
is complete and the course of study suitable for that in-
dividual has been determined, the student receives a
specially stamped small plate about the size of a “char-
ga-plate”, which identifies both him and his program.
(If this proves too burdensome for the student, who will
be required to have the plate with him most of the time,
then we may spend a little more money on the installa-
tion and go directly to the fingerprint system.)

When -this plate is introduced at any time into an ap-
propriate large data and analysis machine near the
principal’s office, and if the right levers are pulled by
its operator, the entire record and progress of this stud-
ent will immediately be made available. As a matter of
fact, after completing his registration, the student intro-
duces his plate into one machine on the way out, which
quickly prints out some tailored information so that he
knows where he should go at various times of the day
and anything else that is expected of him.

A typical school day will consist of a number of
sessions, some of which are spent, as now, in rooms with
other students and a teacher, and some of which are
spent with a machine. Sometimes a human operator is
present with the machine, and sometimes not.

A fundamental limitation

‘One thing needs to be said at the outset. Any attempt
to extend the teaching staff with any kind of mechanical
aids would appear to have at least one very fundamental
limitation. It would seem that, unless a highly intelligent,
trained, and authoritative teacher is available, there is no
equivalent way of adapting the material to be presented
to the individual student’s need, or to judge the under-
standing and reception of the material and adjust it to
the student during the presentation, to discover his ques-
tions, weaknesses and misunderstandings, nip them in
the bud, and otherwise provide the feedback and inter-
action between teacher and student that is so essential
in transferring knowledge from one person to another.

It is for this apparent reason that, although we can
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use motion pictures and television to replace a lecturer
and can, in theory at least, be more efficient in the use
of one skilled teacher’s time, enabling him to reach a
larger audience, we can only use such techniques for a
limited fraction of the total school day. However, you
will see in the systems that I propose that, in principle
at least, modern technology can go a long way toward

‘removing this apparently fundamental limitation. The

whole objective of everything that I will describe is to
raise the teacher to a higher level in his contribution to
the teaching process, and remove from his duties that
kind of effort which does not use the teacher’s skill to
the fullest. .

Let us follow a student who is including in his sched-
ule a course in trigonometry. He will spend a few
hours a week on this study in automated classrooms. In
the case of trigonometry, only a small part of his time
need be spent with a human teacher. Some of his class-
room exercises will involve presentation of basic councepts
in trigonometry in the company of other students in short
lectures, delivered by a special sound motion picture,
which uses some human actors who enunciate or narrate
the principles to the accompaniment of various and sun-
dry fixed and animated geometrical diagrams.

Push-button classes

However, this classroom has some special equipment.
Fach chair includes a special set of push buttons and, of
course, that constant slot into which the student places
his identification plate, The plate automatically records
his presence at that class, and it connects his push but-
tons with the master records machine.

If the class is large, our student is much less likely
to sleep or look out of the window than in a normal
lecture by a human teacher, because, throughout the
motion picture that presents some phase of the funda-
mentals of trigonometry he is called upon to respond
by pushing various keys. He is asked questions about the

“material just presented, usually in the form of alterna-

tives. Sometimes he is told that the concept will be re-
peated and the question re-asked, this time for the record.
He may even be asked whether in his opinion he under-
stood what was being presented.

Special handling

In other words, he is in constant touch with the “teach-
er’”; but something else equally important needs now
to be added. His progress and score are used by the
electronic master scheduling device to prepare for the
special handling of that student in the other portions of
the trigonometry course.

At certain other periods during the week, this student
continues his trigonometry instruction in a different
kind of environment. This time he is seated in front of a
special machine, again with a special animated film and
a keyboard, but he is now alone and he knows that this
machine is much more interested in his individual re-
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quiremeats. It is already set up in consideration of his

special needs. It is ready to go fast if he is fast, slow if -

he is slow. It will considerately repeat what he has mis-
sed before and will gloss over what he has proven he
knows well. This machine continues the presentation of
some principles and asks for answers to determine under-
standings. Based upon the student’s immediate answer, it
may repeat or go on to the next principle.

With somfe hints and assistance by the lecturer in the
movie, and with appropriate pauses (not accompanied by
a commercial ), the student is allowed a period for un-
disturbed contemplated thought before registering his
answer,

The machine’s job

This machine is prepared to take a single principle and
go over it lime after time if necessary, altering the pre-

sentation perhaps with additional detail, perhaps trying

another and still another way of looking at it, hoping to
succeed in obtaining from the student answers that will
indicate that the principle is reasonably well understood
before it goes on to the next one.

Before the student receives the material from this ma-
chine, it will have rapidly selected from its file the ap-
propriate films for presentation. These films are already
set up with a number of alternatives at each step, and
with such inner workings that the machine is prepared
to repeat, advance, or substitute material determined by
the student’s performance.

You will see from this one example that we are plac-
ing the machine and the subject matter in contact with
the student, and vice versa, in a feed-back relationship.
Of course, we do not cover all possibilities; we do not
even cover every possibility that a human teacher deal-
ing with that one pupil could observe. But we handle a
great many of the more common ones; we will strive
for a very efficient and dynamically interesting presen-
tation of a large amount of the material; we will do a
very efficient job of examination of some of the student’s
understanding.

The teacher’s role

A brilliant student could romp through trigonometry
in a very small fraction of the course time. A dull student
would have to spend more time with the machines. The
machines can be so set up that, if a student fails to make
progress at the required rate, he can be ahtomatically
dropped from the course. Of course, before that happens,
or before the brilliant student is allowed to complete
the course, a special session with that student by a skilled
teacher is indicated. But the teacher will be aided by
having before him the complete records of what could
be weeks of intensive machine operations.

This will make easier a personal study of that stud-
ent’s understanding and his way of thinking about the
subject. The teacher will even be able to judge in what
way the operation is inadequate and needs to be supple-
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mented, both to take care of that particular student and
to improve the automatic techniques. Some students will
learn better than others with these machines. Ultimately,
with the proper cooperation between experts in educa-
tion, expert teachers, experts in trigonometry, and experts
in engineering these automatic systems, we can evolve
that high level of match between the human teacher
and the machine that we seek in that improved high
school. :

The memorizing machine

We can further illustrate these concepts by other
special cases. Let us take the memorizing machine, for
example. It is important in many studies to do a certain
amount of memorizing of facts and data. As a scientist,
I know that a facility in study of an advanced subject
oftentimes requires that background information be in-
stantly available to the mind. But what a drudgery it is
to memorize the weights of all of the chemical elements!
In fact, about the best way to do this kind of memorizing
is to get help from another individual, who sits with
the facts spread out before him, and before whom the
memorizer attempts to recite. '

The memorizing machine could remove much of this
drudgery and make it interesting and efficient. For in-
slance, for the series of chemical elements, the machine
could go through the list while the student punches out
the corresponding atomic weights on a cash-register type
of keyboard. When he misses one, not only does the red
light go on (and the sign say “TILT”!), but the machine
remembers that he has missed it. As it continues to chase
through the list, it will throw in some of those questions
that the student has already answered correctly, just to
be sure, and to give him the repetitive exercise, but it
will more often come back to those where he had trouble
previously.

A few minutes a day spent with memorizing machines,
each of which is equipped with thousands of records to
cover the important information to be memorized about
various subjects, will probably accomplish more for the
student than much more time spent in other ways.

Of course, it should be clear that this type of dynamic
teaching and studying requires such a concentrated ef-
fort that it could not be used as the exclusive and total
diet of the student, even if it had no limitations what-
soever. However, before we discuss these limitations, and
before we try to make certain that we understand the
fundamental difference that this kind of technical devel-
opment could make in educational processes, let us take
one or two other examples.

Machines in the laboratory

It is clear that the use of machines in which the stud-
cnt and the presentation are in responsive communica-
tion should be helpful in the presentation of theoretical
concepts in science and mathematics, in the learning of
basic principles, and in the acquisition of information in
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most- other fields as well. But what about such-things as
chemistry laboratory, English composition, and the teach-
ing of languages? v

Let us take the chemistry ‘laboratory first—and re-
member that we are speaking here not of the principles
of chemistry in the theoretical sense, which would be
handled much as in the case of trigonometry, but rather
of the physical handling of matter in the laboratory and
the acquisition of appreciation of the scientific method
of observation and deliberation. I think much can be
done here.

Teaching on film

Picture, first, the student seated again before a special
viewing screen and certain apparatus. The chemistry
professor in the movie has the equivalent apparatus in
front of him. He turns some valves and allows some
fluid to go into a container. He adds to this another
different fluid. He observes the characteristics of the
combination, he refers to the theory, he describes what
is ‘happening and why it happens. He then asks the
student to turn the valves in front of him to let so much
red fluid into the glass below, and so much blue fluid
into the same glass. He tells the student that, if he has
indeed poured the right amount in and observed every
other requirement as described, he can expect certain
results.

To show the possibilities, imagine that the instructor
suggests that the liquid should be pink and asks the
student to push button A if he has obtained this result,
and button B if he has not. Now let us suppose that the
student pushes button A. The moment he does this, the
film immediately switches to one in which the professor
points an admonishing finger at the student and says,
“Oh, oh, oh—mow look at that liquid! That isn’t pink.
You were simply led by suggestion to expect the result.
You didn’t use your own powers of observation. Clearly,
if you look honestly at that liquid, it is, if anything,
slightly on the yeillow side. You must learn the first
principle of science. That is to be honest—not to expect
a result, but to seek to observe what result you do indeed
have and report it accurately.”

Teaching English

On the other hand, if the student refuses to push but-
ton A and pushes button B instead, a different film will
congratulate him on being objective and having the nec-
essary characteristics for the scientific approach. It is
quite possible for experts in chemistry and education, I
believe, to create a large number of laboratory setups
that can easily be kept full and ready by operators, so
that the studenf can conduct his laboratory experiments
without detailed supervision, and with great efficiency
and good records.

Teaching English and composition is difficult, as is
instilling into one an appreciation of good literature.
But even here we certainly can add to the exposure of
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the student to good literature and, by probing the stud-
ent’s understanding and response, we can alter the speed
and nature of the presentation. We can improve his
knowledge of the tools of good expression so that we
leave only the more creative aspects (which must rest at
least partially, presumably, on these tools, and on the
knowledge of the characteristics of - good literature) to

‘his personal contacts with the skilled teacher.

Teaching foreign languages

Similarly, in the teaching of languages, vocabulary
improvement, grammar, and understanding the spoken
language could be advanced by these feedback machines.
Even the ability of the student to speak the language
could be enhanced by machine. He could respond orally
to the animated film in front of him, repeat the foreign
words spoken to him by an expert into the microphone,
play back the results immediately and repeat the whole
process. This, you see, goes a substantial step beyond
the use of records, which I understand is quite common
in the courses now available commercially for learning
foreign languages the “easy way.” ‘

Let us see what physical and human resources this
high school would have. To begin with, the physical
plant would include a large amount of apparatus that
does not now exist, but that can be designed and con-
ctructed with today’s art.

There would be administrators and clerks who would
hendle all of the administrative processes, but who would
not be at all concerned with, and not be trained in,
cducation. There would be a group of highly skilled
teachers. The more conventional type of teaching would
still be a substantial part of the total operation. For the
new, automated material, these teachers would work
closely with the experts on the subjects, and with the
education engineers who design all of the electronic
equipment that is basic to the process.

‘A new industry

- To back this up, of course, one would have a very
substantial new industry in the United States concerned
with the creating of these educational machines and the
motion pictures and memory data used by the machines.
In general, the industrial organizations concerned with
the creation of machines that make possible the teaching
of mathematics would have to employ experts in educa-
tion, experts in mathematics, and experts in engineering.
And this industrial team would have to be in good con-
tact with the skilled teachers who make up the high
school staff, in order that they might be able to improve
their machines, create the proper material, and learn
the shortcomings of all of their designs—either of the
machine or of the material.

In addition, the high school teaching staff would
include education analysts, probably specializing in the
various subjects. These individuals would go through
the records of the individual students. They would be
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constantly seeking to discover the special problems that
need special attention, by the direct contact of teacher
and pupil.

We notice a number of very significant points here.
The high school becomes partially transformed into a
center run by administrators and clerks, with a minimum
of the routine assigned to the teaching staff. The teach-
ik staff is elevated to a role that uses the highest in-
telligence and skills. A smaller number of teachers make
possible the education of a larger number of pupils. The
creation of educational material moves partially out into
industry, which goes into the education business in part-
nership with the educators.

A new profession

There is probably a new profession known as “teach-
ing engineer,” that kind of engineering which is concern~
ed with the educational process and with the design of
the machines, as well as the design of the material.

One might imagine, for example, that a course in solid
geometry, with its three-dimensional patterns, would be
based around 3-D animated communicative-response sys-
tems, and that some of the experts on the teaching of
solid geometry should better be employed in industry
than in the school. Those teachers who would be em-
ployed in the schools themselves would be individuals
able to handle the more difficult problems that are left for
the human teacher and the analysis of the processes that
involve the use of the machine.

From the standpoint of the student, I no not know
that his life need be changed in any fundamental way.
It may he, of course, that the evenings and weekends
would cease to be times for doing homework. The equiv-
alent of homework, as well as the basic presentation
periods, would be done perhaps during the normal work-
ing day, five days a week, with the evenings and the
weekends used for the broader cultural, social, and ath-
letic events. That is, the evening would be a time for a
more relaxed participation in the learning and broaden-
ing programs,

1 think it is true that, with this kind of an educational
system, the student need not feel that he is dealing with
cold machines in place of warm human teachers any
more than he feels that way today when he reads a book
by himself instead of listening to an oral presentation
by a human teacher.

An expensive operation

It is interesting now to look for a moment at the eco-
nomics of such an educational system. In principle, it
obviously has application to the lower grades, and cer-
tainly to the university as well. But, wherever it is ap-
plied, it is quite easy to show that it is an enormously
expensive operation. '

Use that course in Lrigonometry, for example. As a
motion picture, it would involve not one hour or two
hours but, say, one hundred hours of expensive teaching
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material. Unlike a motion picture, it would not be viewed
by tens of millions of people all over the world. The
audiences, for the most part, would be small, and unless
we cowdd unite all trigonomelry students for a number
of years in the common use of this same material, it is

‘apparent that the cost would be rather large. If we pay

something like 50 cents an hour to see an ordinary motion
picture, then a trigonometry course would cost thousands
of dollars per student, and the complete high school
year would cost tens of thousands. i

Slaves and machines

i

If we reflect for a moment on this matter of economics,
we are reminded again that something is very wrong in
the balance between that part of the national economy
we devote to education and the part we are willing to
devote to other things. To bring this point out, let us use
the analogy of the Egyptians building the pyramids by
the use of thousands of slaves pulling huge rocks—that
is, by the most laborious and inefficient way possible in
terms of the use of human beings. We imagine that
we could have walked up to the Pharaoh and said,
“This is not the way to build your huge monument. For
this you should use bulldozers and cranes and steam-
shovels; why, a handful of men and a handful of ma-
chines would replace your thousands of human opera-
tors.” But then the Pharaoh would have said, “Ah—but
will it save me any money?” So we would figure it all
out and discover that it would cost him much more if he
changed to the machines because he paid his slaves so
little,

In this system that I have described, we seek to ele-
vate the teacher to the exclusive use of the higher abilities
and qualities he possesses. It is a system that makes
possible more education for more people with fewer
skilled teachers being wasted in the more routine tasks

“that a machine should do for them. And we come up

against this economic question. Today, the teachers are
doing all of these things—the routines, and the handling
of those levels of teaching requiring the highest of in-
telligence and training—and they are doing them for less
than the cost of the machines, which could only hope
to replace the lower level of the teaching art and skill!

A ridiculous idea?

The examples I have presented here illustrate what
I think is the most important point that can perhaps
be contributed to a discussion of the relationship of
the technological revolution and the educational process.
While being defensive about these specific ideas, I won’t
go so far as to say that there is nothing in them. My
work has accustomed me to the idea of being willing
to allow imagination to roam freely, and my associates
in science -attribute a quotation to me which goes some-
thing like this: “Don’t be ashamed to propose a ridicu-
lous idea. Though worthless today, in ten years it may
he of no value whatsoever.”

ENGINEERING AND SCIENCE
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BENO GUTENBERG, who has been on the stafl of the Caltech Seismological lLaboratory
for 27 years, relired as director of the laboratory in June. Although his official appoint-
ment as director did not begin until 1947, Dr. Gutenberg was “in charge” of all activities
at the laboratory from the start. A native of Darmstadt, Germany, Dr. Gutenberg was
already an internationally recognized authority in the fields of seismology and geophysics
when he came to Caltech in 1930. He made one of his mest important contributions o
seismology in 1912, at the age of 23, when he made the first correct determination of the
structure of the earth’s central core. His other contributions include work on the investi-
cation of seismic waves, and on structural differences between continents and ocean bottoms.
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MILTON L. HUMASON, staff member and seeretary of the Mount Wilson and Palomar
Observatories, retired in June after 40 years of service. Dr. Humason went to work as a
janitor at the Mount Wilson Observatory in 1917. By 1920 he was functioning as a night
assistant Lo the astronomers, and in 1922 he was made a member of the observatory’s staff
of investigalors, His remarkable techniques for photographing the spectra of very faint
objects, and his long and painstaking observations provided most of the supporting evi-
dence for the late Dr. Edwin P. Hubble’s theory of the expanding universe.
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SETH NICHOLSON, who joined the staff of the Mount Wilson Observatory in 1915, retired
this June after 42 years of service. A large part of Dr. Nicholson’s work at Mount Wilson
has heen devoted to solar observations, and he has developed a detailed knowledge of the
tematic collec-

complex phenomena of the sun’s visible surface. He has supervised the sy
tion of data on sunspots. including the polarity and strength of their magnetic fields. Over
the years, he has made observations of Jupiter's satellites. At the Lick Observatory in 1914
he discovered the ninth of these objects; at Mount Wilson he went on to find the tenth,
eleventh and twelfth,
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CALTECH AND THE IGY

Hugo Benioff, professor of
seismology, is on the IGY’s
Technical Panel on Seismol-
ogy and Gravity.

by HUGO BENIOFF

SEISMOLOGICAL RESEARCH

NE OF THE IGY PROJECTS conducted by Cal-

tech’s Seismological Lahoratory is the construc-
tion of two fused quartz extensomeler installations in
South America.

When completed, the extensometers will provide three
kinds of observational data. First, measurements of
secular strain changes occurring in the great Andes
mountain range; second, measurements of the tidal
strains of the earth produced by the gravitational action
of the sun and moon; and third, recording of ultra-
long-period seismic waves. ineluding possible free vibra-
tions of the earth excited by earthquakes. It is possible
that measurements of secular strains made at an adequate
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number of stalions over a long enough time interval
may give sufficient information to determine the nature
of the strain pattern habit of a region, and so provide
the basis for the prediction of earthquakes. The time
required for such a study may well run into several
cenluries,

One of the new extensometers is located in the out-
skirts of Santiago, Chile, and the other is in Chosica, a
small cettlement some 30 kilometers from Lima, Peru.
Both installations are being done with the cooperation of
local agencies, the University of Chile at Santiago, and
the Peruvian Committee of the IGY at Chosica.

For their contribution to the joint effort, the local

ENGINEERING AND SCIENCE



Schematic plan view of the extensometer installation in
Chosica. Peru.

agencies have excavated the tunnels in which the instru-
merits are located and are providing electric power at
the sites: In addition. they are supplying personnel for
operation of the stations.

Construction of both installations is under the direc-
tion of George Mace. who was contractor for the original
Caltech fused quartz installations at Dalton Dam (Los
Angeles County ). and Isabella (Kern County). Dr. Cinna
Lomnitz. who received his PhD in geophysics from
Caltech in 1955. and is now a member of the stafl of
the University of Chile. is local scientific advisor for
the Santiago work. Dr. J. A. Broggi is the scientific
advisor for the Chosica site and chairman of the Peruv-
ian Committee of the [GY.

FEach installation consists of two mutually perpen-
dicular horizontal extensometers mounted in tunnels
bored in igneous rock as shown ahove. The length
standards are constructed of fused quartz tubing 2.5
inches outside diameter by 0.25-inch wall and are 25
meters long.

The mounting of the standards is shown below in a
schematic vertical section through one component. P,
and P, are piers constructed of sections of 12-inch

Schematic vertical section of one extensometer component.
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The pier of the Santiago installation showing the end
of the quartz standards and the measuring microscopes.

steel pipe sunk into the rock and cemented in with con-
crete, The guartz standard Q s vigidly fastened 1o one
pier and is supported by a series of stainless steel wires
as shown at W in the insert. These preven! transverse
movements of the quartz standards without exerting
effective longitudinal constraints. Secular measurements
are made with the measuring microscope M mounted
on the pier P,. The microscope focuses on a graduated
olass seale mounted on the end of the quartz tube.

Changes in the state of strain in the ground between
the two piers displace the graduated scale relative to
the microscope cross-hair. The amount of the displace-
ment is read directly from the scale and the correspond-
ing strain increment is given by the ratio of displace-
ment to the pier separation.

The photograph above. taken at the Santiago installa-
tion, shows the pier Py, the end sections of the quartz
standards, and the two measuring mieroscopes. The trans-
ducer for the tidal strain recorder, shown at T. is of
the variable capacity resonant bridge type and operates
with a carrier frequency of 5 megacycles per second.
It is comstructed with transistors exclusively. Output
from the transducer actuates the ink writing recorder.

Fused quartz was chosen for the standards. owing to
its low thermal expansion (above 5x10°7 per degree C.)
which. with the expected annual temperature variation
within the tunnel of not more than one or two tenths
of a degree, should permit secular strains to be meas-
ured with an accuracy of approximately one part in 107
Since the diurnal temperature variation of the tunnel is
very much smaller, tidal strains can be measured to
within about one part in 107

Recordings made with the extensometer tidal strain
recorder at Isabella, California. indicate that the sen-
sitivity of the transducer recorder assembly is such that
one division on the record represents a strain increment
of 8.6x10*"—equivalent to 1/10 of an inch in 2000
miles. The South American tidal strain recorders are
similar to this one in design and are expected to produce
similar recordings.
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PINE TREE PROJECT

Research in progress in Caltech’s Earhart Laboratory marks

SMALL PINE CONE. mounted in lucite, was sent

off from Caltech this month to Dr. George Jemison,
of the Branch of Research of the U.S. Forest Service in
Washington, D.C. It was a pretty special pine cone.
It marked the beginning of a new era in scientific for-
estry, because it had been produced in Caltech’s Earhart
Plant Research Laboratory.

The pine cone was the result of a project set up two
vears ago by Dr. Jemison. in which Caltech and the
U.S. Forest Service have been jointly studying “impor-
tant and difficult problems of forestry.” One of the
most difficult of these problems has heen to find a way
to produce early flowering in pine trees.

The reproductive cvele of the pine tree is so long
that geneticists are not ordinarily able to study it. The
breeding cyele of the Western yellow pine, for example.
is like that of a human being; it takes 30 vears from

The first pine cone to be produced under controlled con-
ditions in the Earhart Plant Research Laboratory.
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the beginning of a new era in scientific forestry

seed to tree to pine cone to seed again. This means that.
if a 30-year-old forester crosses a pine tree, by the time
he finally obtains the seeds produced by his hybrid
tree, he will be just about old enough to retire from work.

When the Caltech and U.S. Forest Service researchers
started their pine tree project. they chose a Southern
pine to work with. This variety not only flowers much
earlier than the Western yellow pine, but it is of great
commercial interest besides. In fact. the Southern pine
is the most important pulp wood in the United States
today. and it is now even grown as a crop, like cotton.

The researchers started with selected seeds from single
trees of the Southern pine. The seeds were planted in the
Earhart Plant Rescarch Laboratory at Caltech, where
climatic conditions can be controlled. Some of the small
trees were placed under conditions of continuous sum-
met. so that they grew rapidly in size. Some were planted
under conditions of alternate summer and winter, so
that several yearly growth cycles were consummated
in each 12.month period. Finally, some of the trees were
first grown to large size in continuons summer, then
given a long winter period of dormancy before being
returned to summer conditions— in which they resumed
their growth.

Two years after the seeds were planted. this third
group of trees produced three female flowers, or pine
cones. This is believed to be the first deliberate induction
of flowering in a pine tree.

The fact that cones have been produced in the South-
ern pine in two years—instead of the usual 10 to 15
years—means that it may now be possible to hybridize
through repeated generations in the time-span of a single
human generation. In other words. it may soon become
practical to breed trees for faster growth. for better
wood, for resistance to disease and pests, or for growth
in varied climates.

The research is being carried on by Dr. Henry
Hellmers—a scientist of the U.S. Forest Service assigned
to Caltech. where he is a senior research fellow in bi-
ology—and Dr. James Bonner. Caltech professor of
hiology.
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A Teacher affects eternaty. ..
he can never tell where his influence stops

wrote historian Henry Brooks Adams—a
truth that today demands universal recogni-
tion. America is losing to industry many of
those best able to inspire and mold youthful
minds—the dedicated teachers of high school
subjects prerequisite to engineering training.

The value of a teacher’s influence in a boy’s
selection of a career cannot be over-estimated,

vet all too often the rewards of teaching are
more spiritual than material. Compensation
fitting the importance of their work can help
keep teachers in their classrooms, where they
prefer to be.

America gains every time teaching is chosen
as a career. It also gains whenever a teacher
finds it possible to remain in the profession.

BECHTEL CORPORATION

ENGINEERS AND BUILDERS FOR INDUSTRY

SAN FRANCISCO ¢ Los Angeles » New York « Houston

OCTOBER, 1957

CANADIAN BECHTEL LIMITED
Toronto * Vancouver
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Tue crass oF 1961 started its Caltech career this fall
with the traditional three-day trip to Camp Radford in
the San Bernardino Mountains. They listened to speeches
by faculty members and student leaders (like Keith
Brown, above. delivering himself of a talk called “Any
Questions 77 ), met President DuBridge (below) and pro-
duced a pick-up talent show which included (left) upper-
classman Tony lorillo on trumpet and Dr. Richard Feyn-

man, professor of theoretical physics, on the hongos.




THE LOCKHEED MISSILE SYSTEMS

Advanced Study Program for

M.S.and Ph.D. DEGREES
mn science and engineering

University of California at Los Angeles » University of Southern California
University of California at Berkeley « Stanford University

The Graduate Study Council offers an Advanced Study Program to enable
qualified individuals to obtain M.S. or Ph.D. degrees. Under this program the
participants are employed in their chosen fields of research and development
at Lockheed Missile Systems while concurrently pursuing graduate study.

Eligible students must be U.S. citizens holding M.S. or B.S. degrees
in fields of Engineering, Mathematics and Science applicable to missile
systems research and development.

Students are invited to contact their Placement Officer for additional information
or write:

COLLEGE RELATIONS DIRECTOR
%%W MISSILIE SYSTEMS
S
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION
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THE SUMMER AT CALTECH

W. B. Munro

WiLtiavm B. Muxgo. trustee of the Institute, and profes-
sor emeritus of history and government, died at his
home in Pasadena on September 3. He was 82 years old.

One of the early organizers of the lnstitute, Dr. Munro
was a nationally-known authority on history and gov-
ernment. He was the author of 26 books used in colleges
here and abroad.

Born in Almonte. Ontario. Canada. he got his BA,
MA. and LLB degrees a1 Queen’s University in Kingston,
Ontario, then went on to take MA and PhD degrees at
Harvard. For three years he taught history and political

W.B. Munro
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science at Williams College in Williamstown, Massa.
chuseits, then joined the faculty at Harvard, where he
remained for 24 vears.

He was Jonathan Trumbull Professor of history and
government at Harvard. and chairman of the department
of history. government and economics, when he came to
spend a sabbatical year in Pasadena in 1925 and. at the
invitation of K. A. Millikan. agreed to divide his time
hetween Harvard and Caltech.

In 1927 he became a member of the Institute’s Execu-
tive Council. and in 1929 came to devote his full time
o Caltech. In addition to teaching, he made plans, let
contracts, and supervised construction of most of the
buildings on campus. He became a member of the Insti-
tute Board of Trustees in 1945, and served as treasurer
of the Institute from 1945 to 1954.

Besides serving as a director of a number of husiness
organizations, Dr. Munro was a trustee of Scripps Col-
lege, Claremont College, the Huntington Library and the
Huntington Memorial Hospital.

Ruth Telman

Mgs. Ruta Toimax, psychologist and widow of Dr. Rich-
ard Tolman. died at her home in Pasadena on September
18. She was 64 years old.

Mrs. Tolman and her late hushand were extremely
active in the development of the Institute, which Dr.
Tolman joined in 1921 as professor of physical chem-
istry and mathematical physics. He served as dean of
the graduate school from 1934 to 1946. After his death
in 1948 Mrs. Tolman eslablished the Richard Chace
Tolman Fellowship in theoretical physies in his honor.

Mrs. Tolman was a director of the American Psycho-
logical Association and served on its committee on pro-
fessional and scientific ethics. She had been president
of the Western Psychological Association. and was a
director of the American Board of Examiners in Pro-
fessional Psychology. She was also on the staff of the

ENGINEERING AND SCIENCE



How RCA tracking equipment will escort
first man-made moon into its orbit

“Ten . . nine .. eight . . seven . .six..”

At the launching site, and for 2,000
miles down range, RCA men stand by
U. S. Air Force equipment, listening
to the countdown.

In seconds — just five now — their
tracking data will begin to pour like a
flash flood into the Central Control
room at the Air Force Missile Center.
And the first man-made moon ‘in all
history will be rocketing toward its
orbit in outer space.

Rocket speed, position, angle of
climb, course, and much, much more
must all be resolved into one vital de-
cision by the men in Central Control:

Whether and when—to the split sec-
ond —to trigger a ground command
that can aim the satellite into its orbit

OCTOBER, 1957

ot, if necessary, destroy it.

The tracking data will come from
the most ingenious and accurate in-
struments it is now possible to devise.

From start to finish they have been~

planned, engineered, installed, main-
tained and operated by RCA.

In helping bring man to the thresh-
old of The Space Age, RCA helps ful-
fill the promise of untold benefit to
people the world over —and proves
again that there is real meaning in the

slogan—"RCA—Electronics for Living.”

]
: ﬁ Electronics for Living

WHERE TO,
MR. ENGINEER?

RCA offers careers in research, de-
velopment, design and manufactur-
ing for engineers with Bachelor or
advanced degrees in E. E., M. E. or
Physics. For full information, write
to: Mr. Robert Haklisch, Manager,
College Relations, Radio Corpora-
tion of America, Camden 2, N. J.

RADIO CORPORATION OF AMERICA
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The Summer . . . contnuep

Mental Hygiene Clinic of the Veterans Administration,
and was their consultant on training staff psychologists.

She served on a number of California State commit-
tees. including the Governor’s Advisory Committee on
Mental Health. During the war she served with the
Oflice of Price Administration. the Office of War Admin-
istration, and the Office of Strategic Services.

New Director

Frank Press, professor of geophysics, is the new director
of Caltech’s Seismaological Laboratory. succeeding Beno
Gutenberg, who retired this summer (p. 23). Dr. Press,
who is 32, has been a member of the laboratory staff
since 1955. He was formerly associate professor of geo-
physics and a member of the research stafl of the Lamont
Geological Observatory at Columbia University.

Faculty Changes

New MEMBERS of the Institute’s staff of instruction and
research for 1957-58 include:

Fred €. Anson. instructor in chemistry, who received
his BS here in 1954 and his PhD from Harvard this June.

Halton C. Arp. staff member of the Mount Wilson and
Palomar Observatories, from Indiana University, where
he has been a research associate in astronomy since 1955.
He received his BA from Harvard in 1949 and his PhD
from Caltech in 1953.

George M. Brown, senior research fellow in chemis-
try, on leave from the University of Maryland, where
he is associate professor. Dr. Brown, who is at Caltech
on a National Science Foundation Fellowship, received
his BA and MS degrees at Emory University in Georgia
and his PhD at Princeton in 1949,

James C. Findley, instructor in history. is at Caltech
on a parl-time basis while working for his PhD at Clare-
mont Graduate School. He received his BA and MA
from Occidental College and has been a member of the
faculty at Fullerton Junior College for the past two vears.

Ludwig E. Fraenkel, visiting assistant professor of
aeronautics, from Imperial College in London. England.
where he has been a lecturer in aeronautics since 1953.

Joel Franklin, associate professor of applied mathe-
matics, from the ElectroData Corporation, where he was
senior mathemalician,

Milton Gordon. associale director of the Management
Development Center of the Industrial Relations Section,
from Marquette University in Milwaukee, Wisconsin,
where he has been associale director of The Manage.
ment Center for the past four years.

Brian F. Gray, A. A. Noyes research fellow in chemis-
try. from Manchester University in England, where he
received his BSe in 1954, his MSe in 1956, and his PhD
in 1957,
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Ruth Tolman

Fred Hoyle, visiting professor of astronomy for one
full term each year on a five-year appointment, from St.
John’s College and Cambridee University in England,
where he is a lecturer in mathematies,

Eugene [Jansen, research associate in biology, from
the Albany, California. branch of the Agricultural Re-
search Service of the U.S, Department of Agriculture,
where he is head of the fruit processing section,

Leland H. Ienks. visiting professor of history. from
Wellesley College, where he hus been a member of the
faculty for 27 years.

Edward L. King. senior research fellow in chemistry.
on leave of absence from the University of Wisconsin.
where he is associate professor. Here on a Guggenheim
Fellowship. Dr. King is a graduate of the Universily
of California, where he received hiz PhD in 1945.

Dennis V. Long. instructor in civil engineering, re-
ceived his BS in 1949 and his MS in 1955 from Caliech,
and is working for his PhD here,

Major Francis R. MacKenzie. assistant professor of
air science, from Rhein Main, Germany. where he has
served as control officer with the Military Air Transport
Service since 1954.

Jon Mathews, instructor in physies. who received his
PhD here this June.

Walter E. Meyerhoff. senior research fellow in phys-
ics, from Stanford University where he is associate pro-
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How to make the most
of your engineering career

ONE OF A SERIES

g0 where
engineers can study
for advancement If you're interested in really

getting to the top, you should
have an opportunity—while on the job—to
take advanced engineering or science courses.

This means you’ll reach your career goal
faster with a company like Boeing, which
not only permits, but actively encourages,
graduate study. At Boeing, you can arrange
your full-pay work schedule to fit your
graduate study schedule. Boeing pays all
tuition costs, plus an additional sum

based on earned credit hours of study.

You’ll feel at ﬂome at Boeing, for here you’ll
find graduates of virtually every school,
including yours. You'll work with them on
advanced projects in the expanding, limitless
field of supersonic flight, jet-powered civil and
military aviation, gas turbine engines, and a
supersonic guided missile weapon system.

At Boeing, starting salaries are high. Rapid
company growth assures opportunities for
advancement and long-range career stability.
You’'ll live in wide-awake, youthful
communities, and enjoy the security of
liberal retirement plans. Boeing pays moving
costs, helps you get settled, and backs you
up with an array of research and test
laboratories unequalled in the industry.

NOW is the time to start planning ahead.
Consult your Placement Office, or write:
JOHN C. SANDERS,

Staff Engineer, Personnel Administrator,
Boeing Airplane Co., Seattle 24, Washington

R. J. B. HOFFMAN,

P Chief of Engineering Péersonnel,

Lo ‘Boeing Airplane Co., Wichita 1, Kaﬁsas

BOEING

Aviation leadership since 1916

- Seottie, Washington  Wichita, Kansas Melbourne, Florida
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The Summer . . . ConmNuED

fessor. Dr. Meyerhofl received his PhD at the University
of Pennsylvania in 1946.

E. Mollo-Christensen, senior research fellow in aero-
nautics, from MIT, where he is assistant professor of
aeronautical engineering. Dr. Mollo-Christensen received

his MS in 1949 and his SecD in 1954 from MIT. A ’

native of Norway, he was senior scientific officer of the
Norwegian Defense Research Establishment at the Uni-
versity of Oslo for two years,

John H. Richards, assistant professor of chemistry,
from Harvard, where he was an instructor in chemistry.
Dr. Richards received his BA in 1951 and his PhD in
1955, from the University of California. He received his
MA from Oxford in 1953, when he was a Rhodes Scholar

there.

Robert L. Sinsheimer. professor of biology, from Iowa
State College, wherc he has been a member of the fac-
ulty since 1949. Dr. Sinsheimer was graduated in 1941
from MIT, wherc he served as a staff member of the
radiation laboratory from 1942 to 1946 and received
his PhD in 1948,

Dwight M. Smith. instructor of chemistry, from Penn-
sylvania State University, where he received his PhD
in June. '

John Todd, professor of mathematics, from ten years
with the National Bureau of Standards in Washington,
D.C. Professor Todd received his BS from Queen’s
University in Ireland in 1931. His wife, Olga Taussky
Todd, is also at Caltech, as a research associate. She is
known as one of the world’s leading women mathe-
maticians.

C.H.E. Warren, senior research fellow in aeronautics,
from England, where he is senior member of the scien-
tific staff of the Royal Air Force Establishment, He
received his BA in 1940 and his MA in 1944 from
Trinity College in Cambridge.

Charles P. Wells, research associate in mathematics,
from Michigan State University where he has been pro-
fessor of mathematics since 1938.

The following promotions have been made in the
Caltech faculty for 1957-58. '
To PROFESSOR: .

Norman R. Davidson—Chemistry

Robert V. Langmuir—Electrical Engineering

Frank E. Marble—]Jet Propulsion and Mechanical En-

' gineering

Stanford S. Penner—Jet Propulsion

J. Harold Wayland—Applied Mechanics

Charles H. Wilts—Electrical Engineering
To AssociaTE PROFESSOR:

Alfred C. Ingersoll—Civil Engineering

Theodore Wi—Applied Mechanics

Caleb W', McCormick, Jr.—Civil Engineering

3é

To Sevxior REsEarcH FELLOWS:
Seul Kaplun-—Aeronautics
George T. Skinner——Aeronautics
S. R. Valluri—~Aeronautics
William Willmarth—Aeronautics
Justine Garvey—-Chemistry

To AssistANT PROFESSOR:

Calvin . Wilcox—Mathematics

ON LEAVE OF ABSENCE:

Gunnar Bergman, assistant professor of chemistry and
mechanical engineering, for a year of study at the Max
Planck Institute in Stuttgart, Germany, and the Univer-
sity of Innsbruck, Austria, on a Guggenheim Fellowship.

Leverett Davis, Jr., Professor of theoretical physics,
to conduct research on the origin of cosmic rays end
magnetic fields in astronomy at the Max Planck Institite
for Physics in Géttingen, Germariy, on a Natiohal Science

" TFoundation Fellowship and a Fulbright travel grant.

Renato Dulbecco, professor of biology. to study the
problems of RNA chemistry and structural function at
the Molteno Institute and the Cavendish Taboratory at

Cambridge University in England,

Rav Quen, professor of biology, for one year as a
research participant in the biological division of the
Oak Ridge National Laboratory.

Ernest H. Swift, professor of analytical chemistry, to
study freshman college courses in general chemistry at
other institutions, on a Guggenheim Foundation graut.

Alvin V. Tollestrup, assistant professor of physics, to
Geneva, Switzerland, for one year, where he will be
working with the FEuropean Courncil for Nuclear Re-
sedrch, on a National Science Foundation Fellowship.

Cornelis A. G. Wiersma, professor of biology, o the
University of Cambridge in England, for one year, as
visiting professor of zoology, on a Guggenheim Fellow-
ship.

H. Dan Piper. associate professor of English, to Bur-
lington, Vermont, to complete a biographical study of
F. Scott Fitzgerald, on a Guggenheim Fellowship.

DEPARTURES:

Peter Kyropoulos, associate professor of mechanical
engineering, left this summer to assume a new post as
executive in charge of technical development of General
Motors Styling in Detroit, Michigan. After receiving his
BS from the University of Gottingen, Germany, in 1936,
Dr. Kyropoulos came to Caltech, where he got his M3
in 1938 and PhD in 1948. He has been on the Caltech
faculty since 1943.

Richard S. Schiweet, senior research fellow in biology,
to the City of Hope Medical Center in Duarte, Cali-
fornia, where he will be chief of -the section of cardiac
chemistry. : _

John L. Stewart, associate professor of electrical engi-
neering, to the University of Southern California where
he is an associate professor.

ENGINEERING AND SCIENCE



Yes, we want engineers,

... wedon’t want just any engineer. We want engineers with ideas, engineers
with drive, engineers who can stick with a job and work with other people to
get it done. Scientists, business and liberal arts graduates, too.

Union Carhide has a marvelous potential. It’s a top producer of many
things, from petrochemicals to titanium, from molecular sieves to flashlight
hatteries. Its sales have soared from a half a billion in ’47 to one and a third
billion in ’56.

And we plan to keep on growing. That’s where you come in,

We need creative people. We spend a good portion of sales profit on research,
but it takes creative people to make research effective.

We need people with initiative. They are the key to opening up new markets
and to get production rolling. We introduce new products at the rate of two a
month, and the rate is accelerating.

Representatives of Divisions of Union Carbide Corporation, listed below, will
be interviewing on many campuses. Check your placement director, or write to
the Division representative. For general information, write to V. O. Davis,

30 East 42nd Street, New York 17, New York.

BAKELITE COMPANY  Plastics, including
polyethylene, epoxy, fluorothene, vinyi, phenolic,
and polystyrene. J. C. Older, River Road, Bound
Brook, N. J.

ELECTRO METALLURGICAL COMPANY
Qver 100 ferro-alloys and alloying metals; titanium,
caicium carbide, acetylene. C. R. Keeney, 137—
47th St., Niagara Falls, N. Y.

HAYNES STELLITE COMPANY Special
alloys to resist heat, abrasion, and corrosion; cast

and wrought. L. E. Denny, 725 South Lindsay Street,

Kokomo, ind.

LINDE COMPANY Industrial gases, metal-
working and treating equipment, synthetic gems,
molecular sieve adsorbents. P. I. Emch, 30 East
42nd Street, New York 17, N. Y.

NATIONAL CARBON COMPANY Indus-
trial carbon and graphite products. PRESTONE

anti-freeze, EveReany flashlights and hatteries. -

S. W, Orne, P. 0. Box 6087, Cleveland, Ohio.

OCTOBER, 1957

SILICONES DIVISION  Silicones for elec-
trical insulation, release agents, water repelients,
etc.; silicone rubber. P. I. Emch, 30 East 42nd
Street, New York 17, N. Y.

UNION CARBIDE CHEMICALS COMPANY
Synthetic organic chemicals, resins, and fibers
from natural gas, petroleum, and coal. W. C.
Heidenreich, 295 Madison Ave., New York 17, N. Y.

UNION CARBIDE INTERNATIONAL COM-
PANY Markets UnioN CarBiDE products and
operates plants overseas. C. C. Scharf, 30 East 42nd
Street, New York 17, N. Y.

UNION CARBIDE NUCLEAR COMPANY
Operates Atomic Energy Commission facilities at
Qak Ridge, Tenn., and Paducah, Ky. W. V. Hamilton,
P. 0. Box “P", Qak Ridge, Tenn.

VISKING COMPANY Apioneer in packaging
~—producer of synthetic food casings and poly-
ethylene film. Dr. A. L. Strand, 6733 West 65th
Street, Chicagg, I,

GENERAL OFFICES —NEW YORK
Accounting, Electronic Data Processing, Operations
Research, Industrial Engineering, Purchasing. E. R.
Brown, 30 East 42nd Street, New York 17, N. Y.

CARBIDE (@
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One indication of accomplishment in the com-
bustion field: the 1-57 engine, augmerited by
afterhurner, provided the thrust which made
supersonic flight practical for the first time.

This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after-
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camera.



at Pratt & Whitney Aircraft
in the field of Combustion

Historically, the process of combus-
tion has excited man’s insatiable
hunger for knowledge. Since his
most primitive attempts to make
use of this phenomenon, he has
found tremendous fascination in its
potentials.

Perhaps at no time in history has
that fascination been greater than
it is today with respect to the use
of combustion principles in the
modern aircraft engine.

At Pratt & Whitney Aircraft,
theorems of many sciences are being
applied to the design and develop-
ment of high heat release rate de-
vices. In spile of the apparent sim-
plicity of a combustion system, the

bringing together of fuel and air in
proper proportions, the ignition of
the mixture, and the rapid mixing
of burned and unburned gases in-
volves a most complex series of
interrelated events — events ocur-
ring simultaneously in time and
space.

Ahthough the combustion engi-
neer draws on many fields of science
(including thermodynamics, aero-
dynamics, fluid mechanics, heat
transfer, applied mechanics, metal-
lurgy and chemistry), the design of
combustion systems has not yet
been reduced to really scientific
principles. Therefore, the highly
successful performance of engines

like the J-57, J-75 and others stands
as a tribute to the vision, imagina-
tion and pioneering efforts of those
at Pratt & Whitney Aircraft en-
gaged in combustion work.

While combustion assignments,
themselves, involve a diversity of
engineering talent, the field is only
one of a broadly diversified engi-
neering program at Pratt & Whitney
Aircraft. That program—with other
far-reaching activities in the fields
of instrumentation, materials prob-
lems, mechanical design and aero-
dynamics — spells out a gratifying
future for many of today’s engi-
neering students.

MMounting an aflerburner in a special high-aititude fest
chamber in P&WA’s Wiilgoos Turbine Laboratary permits
study of a variety of combustion problems which
may be encountered during later development stages.

Microfiash photo illustrates one continuing
problem: design and development of fuel
injection systems which properly atomize
and distribute under ail flight conditions.

Pratt & Whitney Aircraft engineer manipulates probe in
exit of two-dimensionai research diffuser. Diffuser
design for advanced power plants is one of many
air fiow problems that exist in -combustion work.

World’s foremost designer and builder of aircraft engines

-y PRATT & WHITNEY AIRCRAFT

Division of United Aircraft Corporation

" EAST HARTFORD &, CONNECTICUT



ALUMNI

Homecoming

NEWS

CartecH's ANNUAL HoMECOMING GAME is set for No-
vember 135, when the Beavers meet the Occidental Tigers
in the Rose Bowl. After the game, alumni and under-
graduates, with thelr dates. will get together at the Home-
coming Dance in the Scott Brown Gymnasium. There will
be coffee and doughnuts and a chance to exchange all
the news with the gang——so save the date—Friday, No-
vember 15.

—Howell N. Tyson. Jr.

Chairman, Homecoming Dance

ALUMNLI ASSOCIATION OFFICERS

PRESIDENT SECRETARY
William F. Magh, Jr. 38 Donald S. Clark 29
VICE-PRESIDENT TREASURER
Willis R. Donahue, Jr., '34 George B. Holmes ‘38

BOARD OF DIRECTORS
Robert H, Bungay ‘30 Cliester W Lindsay '35
lohn R, Fee '51 John E. Osborn ‘39
Edward P. Fleischer '43 Richard H. Jahns ‘35
Richard W. Stenzel ‘21

ALUMNI CHAPTER OFFICERS
NEW YORK CHAPTER

Pragident E. Morton_Holland ‘36
A. G. Edwards & Sons, 501 Lexington Avenue, New York 17
Vice-President Albert E. Myers '29
530 Rock Road, Glen Rock, New Jersey
Secretary-Treasurer Frank F. Scheck '48
Pennie; Edmonds Morton, Barrows & Taylor,

247 Park Avenue, New York

WASHINGTON, D.C. CHAPTER:

President Howard W. Goodhue '24
U.S. Army Corps of Engineers Office, Chief of Engineers

Secretary-Treasuter Paul B. Streckewald
10414 Drumm Avenue, Kensington, Maryland

39

SAN FRANCISCO CHAPTER
Pregident
Shell Ol Company, Martinez
Vice President Jules F. Mayer 40
Chemical Division, Standard Qil Co., Richmend
Secretary- Treasurer Normean Bulman ‘52
Shell Oil Company, Martinez
Meetinigs: Informed luncheons everg Thursday

Fraternity Club, 345 Bus , San Francisco

Donald E. Loetfler 40

CHICAGO CHAPTER:

President Donald H. Loughridgs '23
Northwestern Technological Institute, Evanston

Vice-President Robert L. Janes '36
Armour Research Foundation, Chicago

Secretdary-Tredsurer

Lawrence H. Nobles '49
Northwesternn University, Evanston

SACRAMENTO CHAPTER:

President Wayne MacRostie '42
State Department of Water Resources, Box 1079, Sasramsnto
Vice President Charles M. Herd Ex. ‘30

State Division of Architecture, 1120 "N’ Street, Sacromento

Secretary Jolin Ritter ‘35
State Division of Highways, 1120 “"N’* Street, Sacramento

Meetings: Luncheon first Friday of each month.
University Club, 1313 “'K" St., Sacramento

SAN DIEGO CHAPTER:

Chairman Maurice B. Ross ‘24
3040 Udal Street, San Diego 6, Calif.
Secretary Frank John Dore, Ir.

Consolidated Vultee Aircraft Corp., San Diego

Program Chairmdan Harman S. Englander '39
U MNavy Electronics Laboratory .
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Fall Dinner

E. O. RobEfrFER, president
and owner of San Gabriel
Ready Mixt, will be the
speaker at the Fall Dinner
Meeting of the Caltech
Alumni Association, to be
held on October 17 at Eat-

s Santa Anita Restaurant,
1150 West Colorado St., in
Arcadia. Mr. Rodeffer’s sub-
ject will be “Vision, Plan-
ning dand Determination —

the Keys to Success of Small Business Enterprise.

Eleven years ago Mr. Rodeffer founded San Gabriel
Ready Mixt—one of the many small firms to enter the
concrete industry at that time. Today. his associated
rock, sand arnd concrete enterprises gross over %5.000,000
per year. Mr. Rodeffer is an active member of the Young
Presidents’ Organization, a national group of outstanding
vourio executives, To he elizible, an executive must have
become president of his company before reaching his
10th birthday and—among other requirements—the mini-
mum gross sales of his firm must exceed $1,000,000 an-
nually.

Sole owner and president of nine corporations, Mr.
Rodeffer’s training has beeri of the “do-it-yourself”
variety. His formal education stopped with several semes-
ters of junior college. In his October 17 talk, he tells
how vision, planning and determination can result in
business success—and why the independent businessman
has a greater opportunity todav than ever before.

~—Frederick W. Drury. Ir.
Chairman, Foll Dinner Meeting

Placement

Frost Juny 1. 1956 to June 30, 1957, the Institute
Placement OMfice obtained jobs for 24 alumni, and for
103 students who wanted permanent work after receiv-
ing their degrees. The office also found part-time work
for 95 students during the school year, and summer jobs
for 159 more.

The median number of job offers for those receiving
the BS degree this vear was 3 per man. Salaries went
up again and the median of offers to men receiving the
BS degree jumped by $50—compared to a $30 increase
the vear before. The median salary accepted by BS men
was $470-8479 & month, for an MS it was $590-$599, and
for a PhD it was $700-$709.

A total of 183 organizations sent representatives to
the campus for interviews with students during the year
—which is the largest number in. the 22-year history
of the Placement Office. .

ENGINEERING AND SCIENCE -
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- A Campus-to~Career Case History

“The future looks unlimited”

“l wanted a career that offered variety, op-
portunity and a chance to work with people,”
says Lewis William Post, C.E., Michigan State,
1950. “So I chose the telephone company.

“My initial training—two full years of it—
probed every phase of company operations and
acquainted me with all of the jobs in the Plant
Department, where I was starting.

“Today, as Plant Engineer, I'm responsible
for preventive maintenance of all field equip-
ment, installation of new facilities for wire and
cable, and 1 work with architects and builders
on telephone needs in new buildings.

Lew Post’s career is with Illinois Bell Telephone
Company. Many interesting career opportuni-
ties exist in other Bell Telephone Companies,
Bell Telephone Lahoratories, Western Eleetiric
and Sandia Corporation. Your placement officer

“Selling’s part of my job, too. I sell ideas
—like the wisdom of planning for telephone
service when you’re building. Recently 1 ad-
vised an architect and an owner on telephone

~wiring and outlets in a new $160,000 medical

center. I enjoy getting in on the ground floor
of such projects and making contributions
both as a civil and a telephone engineer.

“In my area of Chicago there are 80,000
telephones, home and business. More are be-
ing added every day. There’s expansion every-
where in the telephone business—all across the
country. To me, the future looks unlimited.”

can give you more information about them.

OCTOBER, 1957




PERSONALS

1922

Hallan N. Marsh, manager of the pro-
duction engineering and equipment sec-
tion of the General Petroleum Corporation
in Los Angeles, was honored at a luncheon
last May, and.was presented with the first
major modification of an oil drilling instru-
ment he invented over 25 years ago. The
original invention, known as the Marsh
Funnel, was the first practical device to
measure the viscosity of mud during a
drilling operation.

1926
Brig. Gen. Tvan L. Farman, MS 739, re-
tired from the U.S. Air Force in June and
is now living in Fishing Creek, Maryland.
1927
H. Fred Peterson, manager ol the Shell
Qil Company's Pacific Crast area survey
and drafting department, died of leukemia
on June 13. He waz 55 years old.
red was active in the Caltech Alumni
Association and served as a member of the
board of directors from 1934 to 1937: as
vice president in 1955-36: as president in
1936-37; as a member of the program
committee in 1947-48: and as chairman of
the Alumni Seminar Weekend in 1941, He

was formerly on the faculty of USC, and
also served on the extension faculty at

UCLA.
1929
William G. Young. PhD. professor of

chemistry and dean of the physical sciences
of the College of Letters and Sciences at

UCLA, was named vice chancellor of the

university in June. A member of the fac-
ulty for 27 years, Dr. Young is also serving
hiz second term as a  member of the
board of directors of the Awmerican Chewm-
ical Society. He was elected to the Na-
tional Academy of Sciences in 1951.

1933

Robert G. Macdoiiald, civilian chief of
the branch of the 11.S. Army which is in
charge of construction and maintenance of
facilities for all Army Quartermaster in-
stallations in the U.S., recently received
a citation and cash award from the Quart-
ermaster Geteral for “sustained superior
performance.” Bob lives in  Alexandria.
Virginia.
1938
joined the
staff of the electronic instrumentation di-

Sidnev Bertrumn technical

vision of the Ramo-Wooldridge Corporation

in Denver, Colorado, last month. He was
formerly assistant professor of electrical
engineering at Ohio State University.
John R.. Baker, chief production and de-
sign enginéf’r for Baker Oil Tools, Ine., in
Los Angeles. writes that “we adopted a
son, David Paul, who was born on the 4th
of July. We also have a son, Johnny, who

is six.”

1939

Warren E. Filson, MS, dean of the ea-
gineering school of the Pratt lostitute in
Brooklyn, New York, has been appointed.
acting president of the school. He was
George Westinghouse professor of engin-
eering at Pennsylvania State Usiiversity be-
fore joining the Pratt Tnstitute in 1956,

1941

Livingstone Porter, Ir.. writes from San
Francizco: “After graduvating from Tech,
[ spent a year as a geologist with the U.S.
Gypsum Company at Midland, California,
then two vears with the Ground Water
Division of the U.S. Geological Survey in
Santa Barbara. Following two years in the
Navy, T married Patricia MecCotristen of
Honolilu, We have four children—Larry,

CONTINUED ON PAGE 46

"CRESCENT

Insuvlated Wires and Cables -

Pictured here are just a
few of the many wires
and cables made by
CRESCENT. They have an
enviable reputaftion for
quality and en&uraﬁce.'

CRESCENT INSULATED WIRE & CABLE CO.

TRENTON, N.J.
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Left to right: Lou Bernardi, Notre Dame, "54; Norman Lorenson, Mich, 81., °85; Ernest Schurmann, M.1.T., °53; Dick Swenson, Purdue, *50.

So withe ug ... ams
ol Srow withy wy| CONVAIR

FORT WORTH

‘ CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION
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Highlights of
your future

with Honeywell

Glenn Seidel, Vice President in Charge of

The many

People, Places,
Projects

Engireeting, BME, Minnesota, "36

“The story of Honeywell, as I know it, is a story of
growth—from a thermostat to over 12,000 products;
from a handful of employees to more than 30,000;
from a basement in Minneapolis to 2 world-wide
organization. For Honeywell, world leader in auto-
matic controls, has expanded as rapidly as this excit-
ing field. And employment, sales and income have
increased steadily year after year.

“The future is even more challenging. Planned
diversification puts Honeywell in such new fields as
office and factory autornation, process control, plas-
tics, atomic energy, electronics, missiles and satel-
lites. Whole new areas of opportunity are waiting
for today’s engineering graduates in each of Honey-
well’s divisions. Here are some division representa-
tives to tell you about them.”

CORPORATE RESEARCH
HOPKINS, MINNESOTA

&

Dr. Finn Larsen, PbD,
Towa State, 1948
Director of Corporate Research

“Qur Research Center is a focal point
for Honeywell’s over-all research
program. Here, Honeywell scientists
and engineers conduct basic research
into areas such as Heat Transfer, Met-
allurgy, Thermodynamics, Solar En-
etgy, Radioactivity, Electronics, etc.
This research supplements other re-
search carried on by Honeywell’s sep-
arate divisions, plays an important

part in the company’s development.

program. There’s certainly plenty of
opportunity for the imaginative
scientist or engineer here.”

AERONAUTICAL DIVISION
MINNEAPOLIS; LOS ANGELES;
ST. PETERSBURG

E. H. Olwon, BA,
U. of Minnesota, 1937
Director of Aero Engineering

“In the past six years our engineer-
ing force has trebled through our
expansion into such advanced fields
as inertial guidance, jet engine con-
trol, computers; fire control and
bombing systenis, fuel management,
and precision gyros. We have devel-
oped anid produced more autopilots
than any other manufacturer, and
built the reference system for the
Earth Satellite Rocket. The diver-
sity and wide acceptance of our prod-
ucts indicates the boundless oppor-
tunities we have for engineers and
scientists.”

ORDNANCE DIVISION
MINNEAPOLIS; SEATTLE;
MONROVIA, CALIF.

Clyde A. Parton, BSEE,
U. of Alabama, 1940
Divector of Ordnarce

“Here at Honeywell Ordnance we're
putting all our experience and imag-
ination into maintaining America’s
technological lead. We work in such

‘new fields as infrared sensors, mis-

siles, servo mechanisms, new types
of turret control systems. We've de-
veloped proximity and mechanical
fuzes, antiaircrafr fire control sys-
tems, underwater warfare equipment -
and other products in widely diver-
sified fields. Our more advanced
products, naturally, are still classified,
but they offer outstanding challenges
and opportuniies.” '

ENGINEERING  AND SCIE‘NCE
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BOSTON DIVISION
BOSTON, MASSACHUSETTS

Gearge J. Schwartz, MIT, "42
Viice President
and General Manager

*QOur Honeywell division is making
the brains of automation. We turn
out such small, but complex and
important Components as gyros,
flight controls, servos, synchros, elec-
tronic amplifiers and magnertic con-
trols. Engineering projects now in
progress point to many new prod-
ucts and applications from our divi-
sion, including development of new
transistor applications. Opportuni-
ties? They’re here by the score.”

MICRO SWITCH DIVISION
FREEPORT, ILLINOIS

R. W. Pashby, BSEE,
U. of Ulinois, 1932
Director of Product Research

“Products of our Micro Switch Di-
vision help giant aircraft land safely,
interlock machine tool operations,
feed instructions into electronic com-
puters. These are just a few of their
applications—applications which are
growing year after year. The devel-
opment of these precision switches
requires high engineering skill, putsa
premium on your imagination, offers
you tremendous opportunities for
advancement and recognition.”

RESIDENTIAL, RETAIL AND
COMMERCIAL DIVISION
MINNEAPOLIS, MINNESOTA

H. T. Sparrow, BSEE,
U. of Minnesota, 1930
Director of Product Research

“We specialize almost entirely in
comfort control. Typical of the ad-
vances our division has made re-
cently is the Supervisory Data Center®
which enables one man in one loca-
tion to read and control the tempera-
ture of every room inalarge building.
Our other new products include Air
Blenders, Zone Control Systems,
Electronic Air Cleaners and many
more. Our business is a rewarding
one for engineers!”

INDUSTRIAL INSTRUMENTS DIVISION
PHILADELPHIA, PENNSYLVANIA

C. L. Peterson, BSEE,
U. of California, 1924
Vice President and Gen. Mgy,

“No company in the fast growing in-
strumentarion field is growing faster
than Honeywell's Industrial Instru-
ments Division. There’s practically
no physical quantity under the sun
that Honeywell instruments cannot
measure, and, in most cases, control,
from open hearth furnaces to com-
plex processes still on the designer’s
boards. Finding new applications
and designing the instruments, com-
puters and read-out devices of to-
morrow, offer you a fascinating
present and an unlimited furure.”

OCTOBER, 1957

HEILAND DIVISION
DENVER, COLORADO

S. A. Keller, BS,
U. of Pennsylvania, 1941
General Manager

“This division of Honeywell manu-
facrures two different classes of prod-
ucts: Instruments and Photographic
Equipment. Our recording oscillo-
graphs—typified by the radically
new 'Visicorder’—are used in a wide
range of industrial, scientific, and
military applications. Our famous
‘Strobonar’ electronic flash equip-
ment is used by 5 out of 6 news-
papers and all imporrant press serv-
ices. The variety of products and
markets of the Heiland Division
promises an ever-expanding field chat
challenges young engineers.”

This is Honeywell: more than
12,000 highly engineered prod-
ucts, 14 separate divisions, loca-
tions sprinkled throughout this
country and abroad, projects by
the hundreds on the outposts of
every major technological ad-
vance. It's a land of opportunity
for the engineering graduate.
Want to learn more about it?
Send for our free booklet,  Your
Curve of Opportunity.’ Write to:

R. L. Michelson, Dept. TC29C
Personnel Administrator
Minneapolis-Honeywell Reg. Co.
Minneapolis 8, Minnesota

Honeywell
Foutr we Coatinl-

*Trademark
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MARS outstanding design SERIES

chef-less restaurant

This concept of Sue Vanderbilt, Pratt industrial-
design graduate now designing GM auto interiors,
would assemble a whole meal and cook it by microwave
in a few seconds. Customer would merely- check pic-
ture menu, insert money, push buttons. By the time
he reached the far end of the counter the meal would
be waiting, piping hot. All components already exist.

Many designs that will make news tomorrow are
still in the “bright idea” stage today. No one knows
which will flower into reality. But it will be important
in the future, as it is now, to use the best of tools wlhien
pencil and paper translate a dream into a project. And
then, as now, there will be no finer tool than Mars—
sketch to working drawing. :

€@ Mars has long béen the standard of professionals,
To the famous line of Mars-Technico push-button
holders and leads, Mars-Lumograph pencils, and
Tradition-Aquarell painting pencils, have recently been
added these new products: the Mars Pocket-Technico
for field use; the efficient Mars lead sharpcner and
“Draftsman’s” Pencil Sharpener. with - the adjustable
point-length feature; and — last but not least — the
Mars-Lumochrom, the new colored drafting pencil
which offers revolutionary drafting advantages. The
fact that it blueprints perfectly is just one of its many
important features. .

The 2886 Mars-lumograph drawing pencil, 19
degrees, EXEXB to 9H. The 1001 Mars-Technico
push-button lead holder. 1904 Mars-lumograph
imported leads, 18 degrees, EX8 to 9H. Mars-
lumochrom colored drafting pencil, 24 colors.

J.S.| §|TAEDTLER,INC.

- HACKENSACK, NEW JERSEY:

at all good engineering and drawing material suppliers

Personals . . .‘CONTlNUED

'8; Danny, 7; Jimmy, 4; and Barbara, 113

[ have heen a geologist with the Standard
0il Company of California for the past
teii years. Most of that time has been
spent -in the San Joaquin Valley—buit re-
cently I was transferred to the San Fran-
cisco office as Senior Evaluations Geolo-
gist.”
1942

Robert J. Clark, MS ’43, has moved
from Maryland to Geneva, Switzerland.
where he is working as director of Euro-
pean operations for North Amnerican Avia-
tion, Inc.

1943

Thomas S. Lee, associate professoi of
chemistry at the University of Chicago,
received one of the University’s annual
$1,000 Quantrell awards for “excellence in
undergraduate teaching” last spring. Tom
has been on the faculty since 1949.
~ Philip E. Wilcox is now associate pro-
fessor of bicchemistry at the School of
Medicine at the University of Washington
in Seattle. He received a Guggenheim Fel-
lowship recently and plans a six-month
leave of absence from the University next
year, to do research in the Carlsberg Lab-
oratory in Copenhagen, Denmark, The Wil-
coxes have a one-year-old son, Jason.

1944

Warren G. Schlinger, MS 46, PhD 49,
chemical engineer at The Texas Company’s
research laberatory in Montebello, Cali-
fornia, was transferred this summer to the
Port Arthur, Texas, laboratory where he is
now a project engineer in fuels research.
Warren has been with Texaco since 1953.

David R. Jones iz project leader on
Diesel fuel research in the engine fuels
division at the California Research Cor-
poration’s  Richmond laboratory.  The
Joneses live in Walnut Creek, and have
five children (2 boys, 3 girls) ranging in
age from 4 to 12.

1945

Charles R. Cutler, who is with the law
firm of Kirkland, Fleming, Green, Martin
& Ellis in Washington, D.C., has heen elect-
ed chairman of the Junior Bar Section of
the District of Columbia Bar Association.

Col: Jack L. Ridlev. MS, stationed with
the U.S. Air Force in- Tokyo, Japdn, is re-
ported as having been missing in flight
since March 12, 1957,

Albert A.- Erkel writes that “I have re-
cently terminated my association with Pe-:
reira and Luckman as director of engineer-
ing -and supervising ‘stiuctural engineer
to open my own. offices in Los Angeles.

“While with the above firm, I have had
the dubious distinction of returning to the
scene of ‘the crime (Caltech, that is) and
supervising the design of the new Engin-

" eering Building. Other "projects of really

CONTINUED ON PAGE 50
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20.channel analos digital converter connecting 300 amplifier anplng csmputér Production of communications equinment innew Lo
to 11034 digital computer : . - Angeles manufacturing plant ; ~ ;

Dats Reddﬁtisnéenﬁer designed and Huilt by
Ramo-Wooldridge ‘

Inputoutout unit of the BRamo Wooldridge RW.30 sirborne
digital computer :

Communications and
Navigation Systems
Digital Computers and
Controt Systems
Airborne Electronic and
Control Systems
Electronic Instrumentation .
and Test Equipment
Guided Missile Research
and Development
Automation and

Data Processing

Basic Electronic and
Aeronautical Research

Pictorial PROGRESS REPORT

The photographs above illustrate some of the recent developments
at Ramo-Wooldridge, both in facilities and in products.

Work is in progress on a wide variety of projects, and positions
are available for scientists and engineers in the following

fields of current activiry:

T - e

The Ramo-Wooldridge Corporation

5730 ARBOR VITAE STREET s LOS ANGELES 45, CALIFORNIA
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Inco Nickel
Progress Report

i

Ince mine engifteers construct a 3-dimensional “picture” that shows where new, untapped ore bodies lie,

This 3-D model of an ore body shows where
future supplies of Inco Nickel will be mined

How do Inco engineers keep a mine
“glive”? For one thing, they try to
learn as much as possible about the
location of ore for the future.

New levels—new exploring

As soon as they open up new levels,
the engineers start up exploratory
drilling, to probe and “feel” in many
directions.

Their hollow-shafted drills bring
out specimen cores that show where
there is worthwhile ore and where
only worthless rock.

Hundreds and hundreds of

ore samples

These ore samples enable Interna-
tional Nickel engineers to build small
models of their mines’ ore bodies. So

they know where each ore body lies,

48

how large it is, and of what grade.

They know, as well, how to get that
ore out of the ground in the safest,
most sensible, most economical way
possible—know what shafts may have
to be sunk, what tunnels and drifts to
drive. Know, in a word, how to reach
and mine every possible ton of usable
ore. And; having mined it, how to
extract every poss1ble pound of use-
ful metal.

Reserves—at new highs

Today Inco has larger reserves than

ico

ever before — although some of this
ore lies a mile or deeper under-
ground. And the Company also reports
another fact: its multi-million dollar
“mine-more” program makes possible
today’s high output of Inco Nickel.
And looking to the future—in 1961,
Inco Canada’s Nickel output should
be 885 million pounds a year. A hun-
dred million more than in 1956!

“Mining for Nickel,” color film, is loaned
to technical societies, universities, in-
dustry. The International Nickel Com-
pany; Inc., Dept 143f, New York 5, N. ¥

©1957,T.1.N. Co., Inc.

International Nickel

The International Nickel Company, Inc., is the U. S. affiliate of The International Nickel
Company of Canada, Limited (Inco-Canada)— producer of Inco Nickel, Copper, Cobalt,
Iron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious Metals
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To student
engineers...
don’t be cramped
by limited
opportunities ...

DOUGLAS GIVES

YOU PLENTY OF
“ELBOW ROON’ TO USE
YOUR FULL TALENTS!

Become a part of a crack engineering team
building for tomorrow... yet enjoying the
rewards of accomplishment today. Let your creative
energies express themselves at Douglas. Whatever
your engineering field, you will assure yourself
a rewarding future by taking advantage
of the many opportunities Douglas offers.

For important career opportunities

00“' in your field, write:
€. C. LaVENE
DOUGLAS AIRCRAFT COMPANY, BOX 6101-F
FIRST IM AVIATIOR SANTA MONICA, CALIFORNIA

OCTOBER, 1957
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Personals . « « CONTINUED

lesser importance that I have heen associ-
ated with in a responsible professional
status include the Marineland of the Pa-
cific in Palos Verdes: the Union Oil
Building in Los Angeles: the Northrop
Complex in Hawthorne; Convair Astro-
nautics in San Diego; and the IBM Office
Building in Los Angeles.

“My wife, Rosemary, and I are enjoying
Valley living in Northridge where we are
raising our progenies—Bonnie Sue, 4. and

Al Jr., 37

1947

Col. James H. Beddow, MS, started a
ten-month course at the Army War College
at Carlisle Barracks, Pennsvlvania, last
month. He arrived from an assignment as
comraander of the 502nd Engineer Group
at Fort Carson, Colorado. Jim has heen in
the Army sirice 1938.

Donald B. Wheeler, Jr., PhD. has: been
promoted from assistant to associate pro-
fessor of physics at Lehigh University in
Bethlehem, Pennsylvania.

Harold M. Hipsh, MS ’48, Phd ’51, head
of the departmernt of aeronautical engineer-
ing at Pennsylvania State University, died
at his home on May 23 after a long illness,
He was 34 years old.

Morton Alperin, MS, is the director ol

advanced studies for Aeronutronic Systems
Itc.. in Glendale, the Ford Motor Com-
pany's west coast subsidiary engaged in
the weapornis systemis field. Under his di-
rection, the company will launch a rocket
vehicle to heights never befere achieved.
Called Operation Far Side, the experiment
will take place some time this fall.
1948

William J. Filliamsen, MS 49, AE °55,
writes that he was married on June 18 to
June Murdoch Baker of St. Louis, Mis-
souri, and became the proud stepfathet of
a ten-year-old boy in the process. Bill is
seriior engineer in the preliminary design
section of the Marquardt Aircraft Company
in Van Nuys, California.

Arthur N, Cox is now 2 group leader in
the test divizion of the Los Alamos Scienti-
fic Laboratory in New Mexico, He's been
working at the laboratory since 1053

Fakefield Dort, Jr., MS, is now associate
professor of geology at the University of
Kansas in Lawrence. He had heen teaching

at Penn State. where he was an assistant
profeszor.

1949
Hugh C. Curter. president of the Hugh
Carter Engineering Company in  Long

Beach, Czlifornia, is teaching a two semes-

UNIQUEST
Box 2272
Tulsa, Oklahoma

Accuraie Slide Rule Tie Bar . . .

Here is a new and different idea designed by an engineering
professor to work simple problems. Completely masculine and
conservative, it is a perfect gift for the engineer. This unique
conversational item is also available in quantity lots to indus-
trial firms, with monogram if desired. For special qudntity
prices, write Uniquest at the address below. For individual
orders use the convenient order blank, enclosing $2.75 for
each tie bar ordered. Your slide rule tie bar will come neatly
boxed, and complete satisfaction is guaranteed.

Please send.................... Slide Rule Tie Bars to:
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" ter extension course in mechanical estimat-

ing at the University of Southern Califor-
nia this vear. .

Gaelen L. Felt. MS, PhD °51, is now an
assistant division leader in the test division
of the L.os Alamos Scientific Laboratory in
New Mexico. He has been at Los Alamos
since 1945. The Felts have three children
—Hugh Malcolm, John Ilamilton, and
Elizabeth Suzanmne.

David K. Hayvward, district petroleum
engineer at The Texas Compiny, has been
transferred from the Los Angeles Basin
district to the Ventura district.

1951

Taylor B. Joyner, physical chemist at
the UL.S. Naval Ordnance Test Station at
China Lake. Californiz, passed his final
otal examination for his PhD in chemistry
at USC last spring. He's been at China
[ake since 1955.

Etnest Dzendolet who received a BS in
chermistry at Caltech in 1951, and one in
hiology in 1055, received his MS in psycho-
logy from Brown University in Providence,
Rhode Tsland, in June.

Richard K. Smyth, senicr tesearch engi-
neer in the Autonetics division of North
American Aviation in Los Angeles, writes
that hiz fourth child, David Elliott, was
born on June 17, This makes three boys
and a girl in the family. “T received an
MS this vear from USC.” Dick says, “and
am working on my PhD there at night

clazs, T have alraost earried my instrument
license and my wife got her private pilot's
license in Decetribier.”

Albert 8. Jackson, MS '52, received his
PhID in electrical engineering at Cornell
University last Jine and is now assistant
professor there. He's teaching courses in
computer and feedback control systems.
The Jarksons now have three daughters.

1952

Jack I. Simmons, now at Greenville Air
Force Base in Mississippi for basic jet
training, recently received the QOutstanding
Cadet Trophy from Malden Air Force Base
in Missouri for havimg the highest grade
average in flying and academic and mili-
tary training during his training period
there. -

1953
Thomas R. Slodowski received his PhD

in geology at Princeton University in June.

Lt. Walter ]. Eager, Jr., is now opera-

tions officer at the U.S. Navy's Engineer

Research and Development Laboratories in
Fort Belvoir, Virginia,

Jokn D, Gee was married to Barbara L.
Graham on May 25 in San Marino, Califor-
nia,

Alan ‘H. Haber writes that he’s now an
alumnus of Wisconsin also and is doing -

CONTINUED ON PAGE 54,
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of tomoriow

NEEDED:

Imagineers
with a
sense of
adventure

FORECAST: There'sa
world of aluminum in

the wo nd%;ﬁii %Qrié

WRITE for your copy of A Career for You With Alcoa

Aluminum is where the excitement is. New, uses, new designs,
more metal being produced than ever before. Tomorrow will
be even better. Maybe vou’ve seen Alcoa’s Forecast ads in
Time, Saturday Evening Post, The New Yorker.

The men who will make this {orecast come true are in
college today. Perhaps it’s the man who sits next to you in
Advanced Phys Met or Machine Analysis or Heat Power
Design or Chem Engineering Kineties or Marketing or Cost
Accounting. Or maybe it’s you.

If vou have that extra spark of imagination . . . creativity
... adventurousness . . . take the first step: see your Place-
ment Director or write for your copy of Aleoa’s Career
Guide. It tells an exciting story . . . of the future of the
young Imagineers who join up with the men who built the
aluminum business.

) MEW! “ALCOA THEATRE"

&
S, EXGITING ADVENTURE
ALTERNATE MONDAY EVENINRS

OCTOBER, 1957

Aluminum Cempany of America
1825 Alcoa Building

Pittsburgh 19, Pennsylvania

Please send me a copy of A Career for You With
Alcoa.

NAME

ADDRESS. -

CITY AND STATE

COLLEGE

DEGREE

DATE OF GRADUATION
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ecommended
reading for
engineering
and science

students

New brochire describes career
opportunities at Phillips

D. R. McKeithan, Director
Technical Manpower Division

PHII.LIPS PETROLEUM COMPANY

Bartlesville, Cklahoma

This new booklet describes in detail
the unusually fine career opportuni-
ties at Phillips Petroleurn Company —
the growth leader among America’s
integrated oil companies. New proj-
ects and expansion programs at
Phllhps have created many attractive
openings for young men in practically
every company operation,

At Phillips, the production of crude
oil, the refining and marketing of auto-
motive and aircraft fuels and lubri-
carts continue to grow. Phillips is also
in the forefront of the great boom in
petrochemicals, sparked by a constant
stream of new developments in syn-
thetic rubber, plastics, carbon black,
fertilizers and other chemical prodiicts
originating in Phillips research labs.
Less publicized Phillips projects in-
clude research, development and pro-
duction programs in the atomic energy
and rocket fuels field . . . ag well as
uranium mining and processing. Phil-
lips is also the number one producer-
marketer of natural gas and liquefied
petroleum gas in the nation.

Phillips policy of promotion and
transfer from within is creating oppor-
tunities for young engineers and scien-
tists who will be the key men of to-
MOLrow.,

Write today to our Technical Man-
power Division for this new brochure
. . . and when the Phillips representa-
tive visits your campus, be sure to
arrange for an interview. -
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From the lab to the lake in only five
minutes—that’s 3M-land! It’s a
place where young men like Jim
Johnson, with a talent for both
engineering and happiness, find life
good . . . to them and their families.

There’s some kind of outdoor fun
going on year ‘round—golf, fishing,
swimming, boating, hunting, skiing,
skating. And never more than five
miles from job or home.

There’s work, too—vital, exciting,
creative work geared to the future.
For 3M is a research-minded com-
pany. Its scientific plant, including
the new multi-million dollar Central
Research Laboratory, is one of the

There’s fission and then there’s fishin’...

Jjust five minutes apart for 3M’er Jim Johnson

finest. In this young, fast-growing
company there’s always been plenty
of opportunity for young men to get
ahead, and for new ideas to get a
hearing. Witness such original prod-
ucts as “‘Scorcy’” Brand Cellophane
Tape, and the “ScoTcHLITE” reflec-
tive signs that guide you safely on
highways day and night. More than
229% of the products 3M sells were
developed in the last five years.

And as for compensation, 3M engi-
neers and executives are substan-
tially above the average in take-
home pay, home ownership, car
ownership, and stock ownership!
8o, if you’re interested write 3M,
St. Paul 6, Minnesota.

Mimnmnesora Mining aAno M ANUFACTURING COMPANY
WHERE QESEARGH 15 THE KXY 70 TOMORROW

OCTOBER, 1957



An FTL “First"~

REVOLUTIONARY AIR NAVIGATION
SYSTEM EXEMPLIFIES CREATIVE,
CHALLENGING ASSIGNMENTS
awairing vou atr FTL

TACAN, new bearing and distance nav-
igation system for military aircraft, is
only one of many major developments
pioneered by Federal Telecommunica-
tioni Laboratories.

Our long-range program is diversified
and inspiring...offering unlimited op-
portunities for achievement and rapid
professional recognition,

If you have the backgroiind and abil.
ity you will advance quickly at FTL...
where facilities are the finest...where
leadership is dynamic, cooperative.

You'll enjoy FTL’s “small-company’
project system . . . plus working “in the
coutntry,” but only minutes from New
York City. Look ahead ... write today
for the unique FTL-IT&T story.

EAST COAST ASSIGNMENTS INCLUDE:

Radio Communication Systems
Traveling Wave Tubes
Electronie Countermedsures
Air Navigation Systems
Antennas * Missile Guidance
Transistors and other Semiconductor Devices
Comiputers * Telephone and
Wire Transmission Systems

Opportunities for relaxed living and career-
building alse at FTl's West Codst Laboras=
tories: San Fernando, Cel, 15151 Bledsoe
St.—openings in Digital Computars, Inertial
Navigation Systems and Infra Red Systenmis,
Pale Alto, Cal., 937 Commercial $t.—open-
ings in Carrier Systems.

i

Federal Telecommunication
Laboratories

A Division 6f Intetnaitiopal Telephone
and Telegraph Corporation
500 Washington Ave,, Nutley, N, J.

28 minutes via bus from N. Y. C.

East Coast Laboratory and Microwave Tower
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postdoctoral - work in hiclogy at the Oak
Ridge National Laboratory in Tennessee.
The Habers

month-old daughter, Lisa Anne.

1954

Ronald Ruatney was married to Tanya

are now parents of a four

Karten of New York City on June 2. At

last report., Ron was still a grad student
at Yale University,

Donald L. Turcotte hgs received a Giig-
genheim  Fellowship for 1057-58 to con-
tinue hiz graduate work dt Caltech’s Jef
Propulsion Laboratory.

George A. Balker, Ir. is now a physicist
in the theoretical division of the Los Ala-
mos Scientific Laboratory in New Mexico.

George L. Johnson received his Bachelor

of Laws degree from Harvard in June.

Kenneth H. Olsen. MS, PhD '57. is now
a phiysicist in the weapons division of the
Los Alamos Scientific Laboratory.

1955

Charles S. St Clait received his MS in
weology at the University of Arizona in
Tueson this spring.

1956

Jan 1. Arps writes that “at present I'm
working for the Shell Oil Company as an
exploitation eneineer in the tidelands area
of cotthern Louisiana. We are living in the
little town of Franklin, named after Ben-
jamin Franklir. The town is in the heatt
of the Cajun (Acadian} country, and is
near the home of Evangeline of poetic
famie. The riatives here speak a curious
inixture of French and English with a
Brooklynese - accent. My wife, Peggy, is
expecting our first baby at the end of
October.”

Roy A. Whiteker, PhD, writes: “As of
July 1, T will be in Claremont as assistant
professor of chemiistry at Harvey Mudd
College. We open our doors in September
to our first class of freshmen. The first
two yedars of study will be the same for
everyore—chemistry, physics, math, Eng-
lish and history—and then the student may
major in chemistry, physics, math or en-
gineering science, We plan an even hroader
hiumanities program than Caltech and are
everi now actively competing with Cal-
tech for students.”

1957

Gordon R. Wicker, MS. iz now an en-
gineer in the experimental plants depart-
metit of the Shell Development Company’s
Califprnia Research Center in Emeryville.

Frank Kofsky was married on September
6 to Sujenna Anderson of Arcadia and
Occidental College. The Kolskys are now
living in Berkeley, and Frank is doing
graduate work in biology at Cal.

“Alan F. Berndt, PhD. is now a research
chemist” at the Monsanto Chetiical Com:
pany’s inorganic chemicals division in St.
Louis, Missouri.
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MHard Work 27
Responsibi!i‘lij Lr
Zhe aseas f

‘ Born: 193}

Education:
2z Bs's2ACh
MS53ChE

Experience!

/0: ﬁz.
) y ConZiol
c

Available
1,988
ANYWHERE!

Jlrse WRITE

ENGINEERING AND SCIEMCE



Dr. Peter J. W. Debye, professor emeritus of chemistry at Cornell
University, and Dr. Lloyd P. Smith, President, Aveco Research
and Advaneed Development Division, discuss the Aveo research
program prior to Dr. Debye's recent colloguium at the Division’s
Lawrence, Massachusetts, head quarters,

Pictured above is our new Research Center now under construe-
tion in Wilmington, Massachusetts. Scheduled for completion in
early 1958, this uliramodern laboratory will house the scientifie
and technical staff of the Aveo Research and Advanced Develop-
ment Division.

Avco’s new research division now offers unusual and ex-
citing career opportunities for exceptionally qualified and
forward-looking scientists and engineers in such fields as:

Science:

Aerodynamics o Elecironics « Mathematics « Metallurgy
Physical Chemistry « Physics « Thermodynamics
Engineering:

Aeronautical « Applied Mechanics + Chemical « Electrical
Heat Transfer - Machanical « Reliability - Flight Test

Write to Dr. R. W. Jolmston, Scientific and Technical Relations,
Awco Research and Advanced Development Division,
20 South Union Street, Lawrence, Massachusetts,

OCTOBER, 1957

TO
NOURISH
AN IDEA

HE FULL IMPACT of science on man and his economy is just
beginning to be realized. Past achievements, translated into
today’s technology, are transforming the world.

In the dynamic environment man has created, his civilization
cannot stand still. He is committed to move forward to new
scientific breakthroughs that lay the foundation for a strong
economy bhased on advanced technical achievement.

Creative scientists and engineers, working together in an intel-
lectual environment where ideas can be freely expressed and
freely explored, will shape this new economy. Avco is creating
the environment in which uninhibited thinking men can search
out new problems and work toward their solution. A new research
center will provide a physical environment, facilities and contact
with stimulating minds to nourish the best ideas that each man
contributes.

Some of America’s foremost scientists and engineers are at work
here. Consultants, like Dr. Peter J. W. Dehye, contribute through
colloquia and the stimulation of the inter-disciplinary currents
imperative to high-level scientific performance.

Aveo’s scientific approach to urgent national defense problems
has already brought advances in high-altitude, high-speed flight,
missile re-entry, aerodynamics, heat transfer, materials and other
areas. Practical prohlems have been solved; scientific horizons
have been widened. But the greatest challenge at Avco lies with
work yet to be done.

ADVA

| RESEARCH & ADVANCED DEVELOPMENT
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ALUMNI FUND

Report of the 10th Year — 1956 -~ 1957

N JULY 1, 1957, the Alumni Association estab-
lished its fourth full-tuition four-year endowed
scholarship for undergraduates. A total of $93,454.81
has been given by the alumni during the last four years
for the purpose of establishing the four endowed schol-
arships. An additional $6,876.50, from interest and con-
tributions by others, makes a total of $100.331.31. [t is
anticipated that earnings from this fund will provide
four-year tuition for a selected, deserving member of
each new freshman class starting at Tech.
Contributions to the fund this year amounted to

$27.119.82. The names of all contributors for the year
1956-57 are listed on the following pages. We appreciate
the cooperation of all who have made it possible to
complete this Alumni Fund objective this year. We are
sure all alumni will generously suppori the new goal of
the Alumni Fund, of assisting the Institute in obtaining
additional undergraduate housing facilities much needed
on the eampus,

—FEdward P. Fletcher

—Robert IF. Bungay

Directors in charge of the Alumni Fund 1956-57

TENTH YEAR —— 1956 - 57
; ; {As of June 30, 1957)
Alumni Whe Took Undergraduate Work at C.I.T.

56

NUMBER AVERAGE NUMBER PERCENT OF
CLASS AMOUNT GIVING GIFT ELIGIBLE ELIGIBLE GIVING
Prior 1915 $ 6100 8 % 7.63 22 36.4
1915 140.00 5 28.00 8 62.5
1916 26.00 3 8.67 7 42.9
1917 40.00 3 13.35 7 42.9
1918 274.00 7 39.14 30 23.3
1919 41.00 3 13.67 3 100.0
1920 : 842.50 9 93.61 26 N
1921 225.00 13 17.31 34 38.2
1922 2,555.00 26 98.27 59 44.1
1923 448.00 13 21.89 47 38.3
1924 430.00 17 25.29 73 23.3
1925 1,260.60 30 42.02 78 38.5
1926 1,365.00 23 59.35 97 23.7
1927 ' 352.00 34 10.35 89 38.2
1928 479.50 27 17.76 59 45.8
1929 .479.00 31 15.45 82 371.8
1930 486.00 36 13.50 101 a5.6
1931 507.00 33 15.536 97 34.0
1932 1,583.00 37 42.78 93 39.8
1933 313.00 17 1841 02 18.5
1934 451.00 34 13.26 103 33.0
1935 1,063.00 37 28.73 110 33.6
1936 862.00 40 21.55 113 35.4
1937 321.00 ] 28 11.46 111 25.2
1938 500.00 39 12.82 125 31.2
1939 318.00 29 10.96 112 25.9
1940 505.00 54 9.35 140 38.6
1941 594.00 3 16.50 128 28:1
1942 621.50 62 10.02 - 149 41.6
1943 766.00 51 15.02 123 = 41.5
1944 72645 - 63 11.53 207 - 30.4
1945 883.00 45 19.62 190 23.7
1946 269.00 36 . 147 - 161 . 22.4
1947 479.00 45 10.64 _ 143 3l.5
1948 582.00 66 8.82 18 549
1949 531.50 70 7.59 211 33.2
1950 618.50 61 10.14 183 _ 33.3
1951 378.00 16 8.22 158 ' 29.1
1952 279.00 31 9.00 - 126 24.6
1953 322.00 41 7.85 135 304
1954, 200.00 30 6.67 - 104 28.8
1955 220.25 38 5.80 126 30.2
1956 216.30 29 7.46 124 234
TOTAL $23,614.10 » 1391 $16.98 4375 31.8
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CONTRIBUTORS TO THE ALUMNI FUND 1956 - 1957

19046
H. W. Grinnell

1911
R: V. Ward

1912
N. E. Humhrey

1213
R [ Andrews
R. Gerhart

). Koeh, Jr.

R. W. Parkinson
1914

E. Lavagnino

G D Young

1915

E. A, Burt
W. M. Holmes

i B Hole
CoH Wileox
1916

M. H. Carson
1..W. M. DuMond
K. W. Rich

1917
4. Kensey
P. DoV Manning®
R.t. Richards
1 P Youtz

1918
CoF Andrews
KR, Capra
S F. Essick
R.

—

W ainsworth®
G. B. Heywood

E. R Hoge

I W, Karge

N R. Shade

A K. Smith

191¢
W R, Coles
€ (, LaVene
R. Pollock

1920
P D. Barton
o R. Black
D Ehrenfeld*
. 'V.Hounsell
" C. Hounsel]
M, A, Sawyer
R €. Smith
H P St. Clair
o (. Suman, Jr.
E. H. Swift®
G. Ko Whitwortl:
R E: Woodhury

ST

1921
R. M. Badger
H. R Case
E L “hanipion
H. W. C raig
H. Dekker
JE (, fo}g;

}i H Honsaker
S. Lee

P

. F. MeCrea

. H. Miniie
/. B. Mullin
. J. Stamm

1922

o A Alles
. R Ames

E. Bear

. J. Biddle
. R. Bridgeford

(. Catland

. W. Darnell

H. Erb
Essick

). Fleming
A. Hathaway

. Honsaker, Jr.

L. Hopper

. W. Punton

Jasper
R. Keith
W. Knight
H. Kohiz
A. Learned
N. Marsh
S. Ogden
. A, Schneider
K. Smith
(. Vesper
M. Whistler
F. Wilson
1923
1. R. Alcock
W. E. Baier
W. L. Bangham
H. A. Barneit
.. E. Blakeley
L. Dillon
(). H. Ensign
B. . Evans
1. D. Fowler
W. E. Gilbert
D. G. Kendali
H. B. Lewis
1. H. Loughridge
J. R. North
F. F. Roberis
R. J. Schonborn
E. L. Smith
L. G. South
). A, Stromsoe
1924
k. B. Anderson
R. S, Clark
R. O. Elmore
H. W. Goodhue
W. L. Holladay .
E. M. Irwin
G. V. Jenkins
V. A. Kalichevsky
T. C. Losey
. W. Maliby
R. Miller ‘
C. N. Parker
.
W

bt
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* graducte degree only
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. 8. Squiers

. P. Stoker

. M. Wakeman

. M. Winegarden

1925

E. Alderman

" L. Atherton
M.

C. Brunuer

A. Burmister
C. A, Clayton
1. Dalion )
L. Erickson

J. Ferkel

R. Freeman

W. Fulwider
W. Hart

P. Henderson
. Hertenstein

. J. Jones

/. B. Jones

. B. Kareliiz

. W. Maxstadt*
. E. Noll

. Pauling®

. R. Pearson
B. Prentice
H (. Rivinius
M. E. Salsbury
(. M. Schlegel
W. D, Sellers
T. P Simpson
G. L. Spelman
R. J Stanton

E. D. Stewart
E. F. Thayer

W (T
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Thompson
1926
A, Ball

. W, Clapp
. (T. Coleman
Edwards
G. Eriesson
. L. Fahs
». M. Farly
I.. Farman
B. Friauf*
Graham

F. Hanson
W. Hastings
F. Kiech
E. Kinsey
Kirkeby

. Kossiakoff
] Laws

E. Michelmore
W. Moodis
. D. Pomeroy
. J. Pompeo
. Serrurier

wA
Z‘—~

= e =~

. H. Wise*
. B. Wisegarver
). R, Walf*

1927
W. W. Aultman
F. H. Bailly
M. A. Baldwin
E. R. Baxter
K. A, Belknap
R. C. Blankenburg
M. M Bower

ﬁmngcw:%>>m$n&<c%f

1. B. Pm»tu

D. Z. Gardner, Jr.

T. L.

R. F. Heilbron
V. A. Hoover

Gottier

H. Heilbron, Jr.

A. Van den Akker

V.

P Jaeger

E. P. Jones

G.
B.

H.

-
"
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R. Kaye
R. Loxley

E. Mendenhall®
r. E. Moore
. S. Peterson

W. Ralston
W. Reynolds
W. Root

W. Ross

N. Schuliz
S, Southwick

. L. Stanton

R. Starke
A. Swariz
B. Vaile, Jr.
H. Warner®
M. Waison
K. Wells

1928

. C. Armstrong

(). Beckman®
Y. Berman
B. Biddle, Jr.
L. Bohn*
H. Brighion

. Chilberg
I Coulter

R. Crane
R. Crosher
W. Cutler
1). Evans
. W. Geweriz
. M. Jacobs

]\ Jacohson

- E. Joujon- Roche

S. Kaneko
C. Lash
. Lindvall*

E. Lombard, lr.
. E. McFaddin

M. McMillan
G. Minkler
Noel

. E. Nordberg*

F. Phillips
E. Sechler
C. Shaffer
Smith

W. Templin
E. Tuttle

1929

Ajwater
Baker
Berman

R. Birge

A. Bosserman
S. Clark

R. Cline

E. Cole
Craviiz

W. Dunham
H. Evans
T. Ezley, Jr.
. A. Findlay
l‘ Fredendall
. B, Grimes
V Haeff*
. B. Hincke”
B. Hugg
M. Huston
J. Keeling
E. Kingman

J. Kircher
J. Larrecqg
C. Lee

E. Lobman

v. S. Lufkin
W. H. Mohr

A, E. Myers

B. Roberts

A. }{ummehbu]g
M. H. Sperling
F. A. Wheeler

1930
R. B. Aikinson*
W. W. Ayers
D. P. Barnes*
1. C. Bechtold
C. L. Blohm
F. D. Bode
J. R. L. Boyle
R. H. Bungay
A. Butler
D. E. Carberry
C. F. Carlson
J. D. Clark
H. R. Crane
F. G. Crawford
E. L. Ellis
C. Giebler
R. F. Hodder
R. E. Hopper
1. John&on
N. Johnston*
T. H. Kuha
E. Levine
R. 8. JLord
J. H. MacDonald
H. K. Mauzy
H. R. Mose
J. S. Murray
H. G. M)u«
W. C. Nelson
0. Sass
H. G. Sawyer
. Sheffet
C. W. Shuey
M. Silverman
R. 1. Siirton

R.
A,
E.
K.

pj

E. M. Thayer
J. W. Towler
H. W. Waite

N. D. Whitman, Jr.

W. D). Wilkinson
S. Zipser

1931
L. A. Alden
W. F. Amdt
W. A, Arnold
I.. W. Bolles
P. M. Boothe
W. M. Cogen
J. S. Detweiler
S. C. Eastman
L. L. Ferguson
E. F. Green
C. H. Gregory
N. R. Gunderson
A. Horn
H. S. Ingham
E. S. Kinney
C. E. Kircher, Jr.
C. E. Knvkendall
(5. Langsner
L. ). Leeper
R. M. Lehman

A. H. Levine

G. E. Lewis

(,-;. E. l.iedhulm
J. R. McMillan
DeW. Murdock
H. V. Neher”

C. F. . Overhage
E. 8. Peer

L. D. Prau

J. T Sinnette, Jr.
M. S. Stein

P. M. Terry

R, Widess

C. A, Wilmol

1932
W. A. Adams
P. F. Americh

A, W. Atwood, Jr.

M. V. Barton

J. D. Bascom
W. 1. Berry
W. M. Bleakney*
F. W. Bowen
W. H. Bovien®
G. E. Bowler
J. R. Bradburn
C. ). Breitwieser®
H. H. Bruderlin
R. V. Carey

J. V. Chambers
B. Fiich

R. E. Foss

R. B. Freeman
D. B. Graff

. M. Harsh
F. J. Hibbs, Jr.
M. S. Hedge

C. W. Jones
W. I. Kent

P. B. Lyons

T. E. Mathews, Jr.

W. B. Oswald*
P. G. Parsons
W. F. Pruden
J. T. Reilly
H. Roach

B. H. Rule

J. G. Shaafsma
C. P. Schoeller
M. A. Schuhart
J. Shetfer

W. Shockley
G. 0. Shull

R. W. St. Clair
W. J. Thomas
M. P. White

C. E. Wilson

1933
W. H. Barlow
G. M. Berkley
A. H. Clifford*
E. F. Cox*
R. Cromley
M. E. Czamanske*
0. D. Hofinann
J. S. Johnson
K. V. Keeley
P, H. Kemmer*
W. H. Lewis
A. Mathewson, Jr.
1. D. Mendenhall
J. E. Meskell
T. S. Mitchel
W. W. Moore
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Fund . .

J. A. Randall
L. E. Root*

R. L. Russell
W. Scholtz

J. N. Sparling
D. D. Taylor*
M. B. Widess

1934
R. C. Anderson
R. D. Boche
A, Charters
M. C. Childers
D. L. Cleveland
S. Cogen
C. C. Craig
P. H. Dane
R. A. Dietrich
W. R. Donzhue
R. H. Escherich
R. C. Felt
G. Gordon
H. E. Gulick
R. W. Hacskins
F. R. Howard
E. L. Kanouse*
E. B. Lien
G. McCann
W. C. McFadden
G. 0. Miller
C. V. Newton
H. M. O'Neil
F. W. Paxson
J. F. Pearne
I, A. Schaak, Jr.
R. P. Sharp
J. E. Sherborne

¢ CONTINUED

D
L
A.
N

¥ graduate degree only

. H. Sluder

. Steverison

L. Thompson

. T. Ugrin
. W. Weaver
. White

1935

T, W. Baker

. W. Baldwin

. C. Chivens

. W. Davenport

B. Davenport

. B. Dewees

. C. Dimnbar

. Estes

. N. Etz

. R Ewing

. G, Fussell

. P. Gluckmian
. H. Jahns

/. J. 8. Johnson
. Gl Jones

. C. Ketchum
V. F. Keyes, Jr.
2. 0. La Rue

o L. Leppert. Jr.
. A, Levy

. W. Lindsay

/. B. McLean
. P. Nies

. S. Pitzer

T. Rader*
A. Ray
. Reynolds

. S, Ribner

M. Roehm*

R. Rossum

W. Schwartz

. D. Shelf

. L. Slater

. C. Stick, Jr,

I Stuppy
C. Taylor

. F. Thomas

. B. Watson*
. C. Webhster
. W, Willits

1936
A. L. Bishop
A. G. Bodine
E. Bollay*®

< TEOSCSRRTT

(.. M. Bolster*
R. H. F. Boothe
K. T. Bush

G. R. Carley

F. W. Davis

. B. Dickinson
3. P. Dilworth
. W, Dodson

M. E. Deuglass
1. D). Elliott

C. F. Goodheart
E. W. Graham®

e}

P. H. Hammornd
D. Harker®

E. B. ftlenderson
B. L. Hicks

E. M. Holland
E. Jensen

F. L. John=on
C. B. Jordan
E. J. Kasnicka
R. D. Kent

J. P. Klocksiem
F. R. Kostock

. Griffith, Jr.

E., La Boyteaux
M. M. McMszhion
C. R Muller

. G, Nitting

. M. Oliver®

H. Ostergren™
L. Peugh
Ramo*

I. Schineider
V. H. Serrell
0. Smiijth

. E. Swansorni
Thompsor
Uniheliz
Vermeilen

. M. Whipp

. L. Yoing
1937

T. Brice*

W. Briggs

=
=
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H. Carrick, Ir.
. G. Clark*

W. Cornwall
E. Dion )
S. Edwards, Ir.
. Farnham

[. Feuer

. F. Gates

W. George

1. Horkey

B. Johnson

C. Kinley

. L. Levinton*
L. Lipson*

. B. Lockwood
/. B. Miller

W. L. Moore

). Nichols

(., B, Nolte

grOm—nme~ g TRgmnEr R

—_—
-

. T. Butterworth*
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tIf you prefer » holder
e

gun-rifled
lead. Shop in

clutch, and 9030 ;
your college store,

, be sure o tr

ry Locktire with
mported CASTELL

M. J. Poggi

R L. Ridgway
T. R. Sandberg
P. C. Schaffner
D. G. Schiman
[. P. Spalding
K. Streng®

J. L. Sidlwold
M. Summerfield*
B. Walley

M. H. Webster
W. 0. Wetmore
W. A, Wickett
H. F. Wiley*
W. . Wylie

1938
. S Althouse
R. Baker
. J. Barry
. Bertram
. B. Boller
. . Bower

. M. Claflin*®
W. Clarke
H. Cowie
S, Custer
D). Davidson

. Davig®

A. Dixon, Jr.
F. DuFresne

. B. Ellis

. Evans®

. D. Farneman

. Friend

_. Henshaw*
3. Hopkins

. Horine

T. lvea®

PRCTERCEE SN R,

~
—_—
—

l’

F

(

P

0

1. W Jones
Ao E. Jues, i
S. H. Keller
W. L. Koch*
P. R. Kyropoulos*
Y

_——

. Lee

3T MceGraw

J. G, McLean
/. E. Milburn
[.. 1. Nagamatsu
V/. F. Nash, Jr.
[{. Q. North

I. K. Niinan*
[t. H. Olds

E. E. Ogborn®
[l . Redmer*
C. F. Robinson™

RR. Rosencranz, Jr.

C. N. Scully

W. E. Twiss

G. Wald, Jr.

G, E. Watson, Jr.
G. P. Wilson

[1. ). Wood

1939
C. R. Anderson
[ . Bishop
. . Cabeen®
F. L. Carlisle
. F. Carstarphen
. T. Carter
¢ . Craft
G. O, Crozier
P. S. Devirian
[ A Fischer
D. E. Flint
J. Il Goodell
[1. A. Goodin, Jr.
11, V. Hance
F. C. Hoff
. D. Knoblock*
W. G. Lawson
L. N. Levet
F. E. McCreery
J. R, MeKinlay
. K. Morikawa
J. E. Oshorn

. T. Cardwell. Jr.

F

(

S

L
. T )
. A. lohnson. Jr.

W

E

H

k. A, Pullen
B. V. Rdudebush
. J. Ruggiero

B. A. Sanders
P. L. Smith

. E. Smiih
W. M. Snyder
J. E. Stones

A, ). Stosick®
A. C. Tregidga*
L. W. Van Dusen
J. N. Wilson®
R. W. Winchell
[.. R. Zumwalt*

1940
G. H. Arvin
R. C. Baird
FE. F. Baker, Jr.
G. C. Barber
R. J. Blackinton
A, F. Biewer
[.. Biewer
G. R. Brown
W. E. Brown
F. C. Brununer
C. €., Burton
R. 0. Cox
G. Daams
C. E. Davies
E. O. Dickerson
R. Doolittle®
L. [ Epstein
S. W. Fox*
R. B. Glassco
R, W. Grigg
A. V. Guillou
J. C. Harper
R. Helfer*
W. C. House
J. W. Joongeneel
J. H. Keyser, Jr.
E. Lapin
W. R. Larson
E. G. Laue
W. Lemm
. L. Loeffler
P. A, Longwell
B. Love
W. R. V. Marriott
A. B. Mewbhorn*
R. B. Meyer
R. S. Moore
D. E. Nagle
C. T. Newbhy
C. S. Palmer
R. A. Phillips
M. W. Quarles, Jr.
H. W. Reynolds. Jr.
R. G. Richards
C. D. Russell®
H. D. Saniuel, Iv.
P, L. Sapdiford, Jr.
W. B. Scarborcugh
R. Smith
T. B. Stuith®
J. B. Stevens
N. C. Stone
W. A. Stoncr
. Streightoff
R. A, Stroud
H. C. Sumner*
G :
K

LT Q(.!(l

A. R, Wazem
. W. Wayman
G. B, Weir
UL Welle®

V. Wouk®

. B. Young

1941
R. M. ‘Acker
F. W. Billmeyer, Jr.
R. R. Bowles
I.. J. 'Brandenburger®
P. 1. Brooks
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O_ How to lick
a mixing
problem

N designing the bearing

|l mounting for the drum axle
of this heavy-duty mixer, the
engineers had to consider the
punishing radial and thrust
loads as the drum rotates at an
angle. And heavy shock loads
from the impact of driving on
rough roads had to be con-
sidered, too. To handle these
loads simultaneously, keep
the drum shaft aligned, the
engineers specified Timken®
tapered roller bearings. Result
—free rolling, longer life, less
maintenance.

Want to learn more about bearings
or job opportunities?

Yau'll probably face some bearing prob-

lems after graduation. Why not learn

about them now with our free 270-page

TRADE-MARK REG. U. 5. PAT. OFF.

" OCTOBER, 1957

O KEN TAPERED
, ROLLER BEARINGS

Tedr out this puge forYOUR BEARING NOTEBOOK.. a‘

Tapered design lets Timken® bearings toke both rodiol
and thrust loads

The taper enables Timken bearings to take radial and thrust
loads in any combination. And full line contact between
their rollers and races gives Timken bearings extra capacity
for the toughest loads. ‘

General Information Manual on Timken
bearings? And for job information write
for ““Career Opportunities at the Timken
Company". The Timken Roller Bear-
ing Company, Canton 6, Ohio.

| i/
NOT JUST A BALL () NOT JUST A RDLLER C THE TIMAEN TAPERED ROLLER Q= BEARING TAKES RADIAL @t) AND THRIST ) L0AVS OR ANt coMBaTon —Jj
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CAREERS WITH BECHTEL

KartL BauscH, Chief Electrical Engineer,

Power Division of the Bechtel Corporation.

ELECTRICAL ENGINEERING

One of a series of interviews in which

Bechtel Corporation executives discuss

career opportunities for college men.

QUESTION: Mp. Bausch, in con-
sidering a position with Bechtel, or
any other firm, isn't it true that what
most college men want to know first
of all is “What will I be doing?”

BauscH: That’s true, and it isn’t an
easy question to answer. So much de-
pends on individual preferences and
abilities and the way a man develops.
On joining us, he would be askked if
he’d like to work on the drafting
board doing layout work. As an
alternate, he might prefer a starting
assignment involving helping out on
calculations, requisitioning materials,
writing specifications, etc.

QUESTION: In other words you try to
give the new man some freedom of
choice?

BauscH: As far as possible. We
know that the beginning period is a
difficult one. It takes some time for
him to get his feet on the ground and
we try to “expose” him to many dif-

60

ferent activities. In that way he gets
needed experience and familiarity
that help him decide the work for
which he feels best qualified. It also
gives us the opportunity to evaluate
his potential.

QUESTION: Assuming a man shows
the necessary ability and begins to
produce, how does he branch out?

BauscH: Generally, in either of two
ways. He may work on the electrical
portion of power plants, designing
circuits, control and relaying systems,
unit protection, etc. The other way is
on the physical layout of power plants
—that is, location of equipment. con-
duit and raceway systems, etc. In
either case he would be put in charge
of one section of the project.

QUESTION: And his next advance
would be...?

BauscH: Assuming he progresses
satisfactorily, he woiild ultimately

move into a lead job as a group
supervisor in charge of the design of
the electrical system of the complete
plant. :

QuesTioN: Could you give an
estimate of the time involved in the
various steps?

BauscH: That’s impossible. We have
no hard and fast schedule. In general,
we have found that it takes a man
dbout a year to get his feet on the
ground and become a real producer.
From that point on, it’s up to him.

QUuUESTION: In other words, he can
advance in keeping with his indivi-
dual ability?

BauscH: That’s right. Of course,
there are many other factors in-
volved, including the vitally impor-
tant one of the great advancements
being miade in every phase of the
electrical industry. These create new
jobs and new types of jobs involving
new skills. And for every opportunity
existing today, it is safe to predict
there will be at least two tomorrow.

Bechtel Corporation (and its Bechtel
foreign subsidiaries) designs, engineers
and constructs petroleum refineries,
petrochemical and chemical plants;
therinal, hydro and nuclear electric
generating plants; pipelines for oil and
natural gas transmission. Its large and
diversified engineering organization
offers opportunities for careers in mary
branches and specialties of engineering
—Mechanical.. .Electrical...Structural
...Chemical ... Hydraulic.

Write for new brochures showing the
wide variety of projects Bechtel builds
throughout the world.
- Address: John F O’Connell,
Vice President, Industrial Relations
220 Bush Street, San Francisco 4, Calif.

BECHTEL
CORPORATION

) SAN FRANCISCO
Los Angeles + New York + Houston

ENGINEERING AND SCIENCE



...where you can

design, build,

research or sell products like these

««s and grow with 3 growth industries

POWER
EQUIPMENT

Steam Turbines Transformers of all Types

CONSTRUCTION , :
Road Building Equipment Pumps, Blowers

 MANUFACTURING

Hotors

You can grow faster in a company that supplies the
basic needs of growth! Power, construction and
manufacturing must grow to supply the needs of our
population which is increasing at the rate of 50,000
per week. Allis-Chalmers is a major supplier of
equipment in these basic industries.

But there’s another factor of equal importances:
Allis-Chalmers Graduate Training Course offers un-
usual opportunities for the young engineer to:

# Find the type of work he likes best
» Develop engineering skill
# Choose from a wide range of career possibilities

Allis-Chalmers graduate training course has heen
g model for industry since 1904. You have access

ALLIS-CHALMERS

OCTOBER, 1957

Opportunities
in these fields

Thermodynamics
Circuit Breakers Acoustics

System Analysis
(Electrical and
Mechanicai)

Stress Analysis
Hydraulics
Electronics

Process Engineering
Mechanical Design
. ped  Structural Design
Cement-Making Equipment Metallurgy

Nucleonics
High Yoltage Phenomenon

Fluid Dynamics
Basic Research

Analog and Digital Computers

VY-Belt Drives

to many fields of engineering: electric power, hy-
draulics, atomic energy, ore processing.

There are many kinds of work to try: design
engineering, application, research, manufacturing,
sales. Over 90 training stations are available, with
expert guidance when you want it. Your future is
as big as your ability can make it.

Or, if you have decided your field of interest and
are well qualified, opportunities exist for direct as-
signments on our engineering staff.

In any case—learn maore about Allis-Chalmers.
Ask the A-C manager in your territory, or write
Allis-Chalmers, Graduate Tramlng Section, Mil-
waukee 1, Wisconsin.




Fund . . . conmnuep

C. M. Buchzik
W. F. Chapin

A, L. Wahirhaftig*

C.

A. Wahrhaftig

-
j—

. L. Hil

.. C. Hoagland
5. Holzmian

. F. Howell, Jr.*
Hunt

H. Irving

t - -
jucke

W. H. Corcoran R. Wallace K. Iephcott

W, Z. Davig R. H. Weight* /. G. Kennedy

D. E. Dawson L. C. Widdoes L. Kumm

D. G. Dill N. S. Wood B. Lewis*
(In Memory of) . B. Littz

W. E. Dobbins 1942 V. Lyle

M. V. Euzey, Jr. P. Albrecht . MacRostie

P. H. Faust R. Allan M. Mader

A. H. Fredrick
S. K. Gally

F. M. Greenhalgh
E. A. Hall*

. H. Allen, Jr.
. AL Addrews

G. Atkinson
A. Baird

S. Mayer

W. McCorndck
S. McKibben
W. Miles

G. B. Harr R. Bartlett, Jr. M. Nyborg
W. B. Hebenstreit K. Bauer ). Paul
G. A. Jones . E. Bell W. Pearson
J. A, Jones . Brandt R. Piatt
J. W. Lewis A. Brockman A. Price
J. H. Main M. Brown . L. Rogers
R. F. Myers W. Brown*® H. Rubel
N. T. Partch . G. Bruce Rutherford

J. G. Partlow

M. Clingan

H. Savit

e T tar - TPt T E e el bl e

J. J. Paulson . I Cohin M. Seibel

R. E. Rundle® H. Cox . Shapito

C. S. Rupert R. Fay* . Smallberg

J. J. Rupnik* B. Franzini C. Smith*

G. C. Sakai /. P. Fuller, Jr.* .W. Smith

R. S. Shevell* K. Gold Stoolman*

R. F. Silberstein . Goldin* M. Strader, Jr.
F. H. Skalecky, Jr. A. Green E. P. Tomlinson®

J. D. Spikes
W. A. Stewart
W. T. Stewart*

WEHIEmNGTEmmOTN SN0 D FE DS RO

. Greenwond

N. Hall

. M. Head

[. J. True, Ir.
K. Utbach
E. W. Van Ness

S. G. Stroud
E. Vey

%. J. Hendrickson
W. B. Hicks

R. C. Van Orden

P. N. A. Veerhiiyzen

* graduate degree only

P. W. Webstet H. Miller L. Green, Jr,
LeR. A. Weller P. R. Moore® D. T. Greenwood
R. S Worthington®  R. A. Moore L. L. Grimm
S. P. Morgan E. S Hall
1943 K. L. Powlesland G. Harbottle
. G, Allrad R. V. Rhoades . W. Hunt, IIL
. S. Alpert A. C. Ridland . S. Johnson
W. Bacon, Jr. R. Schamberg . G Jopson
. 8. Bishop R. M. Sherwin G. Kerr
W. Buchanan R. G. Siu* R. Kettler
. D. Buettell W. Snyder W. Klock
L. Carter S. E. Steinle . 0. Kott
. L. Christianson C. W. Stirling* E. Kuhns
. H. Dazey C. P .Strickland W. Lester
. A. Diibhs F. Tenney E. Lockwood, Jr.
A. Dunn 0. D. Terretl S. Long
T. Ellis E. Wade K. Lowe
A. Elmer A D. Weeks E. MacDonald, Jr.
N. Farmer, Ir. W. S, Wheelock W. Marshall, Jr.
W. Flavell G, McAnlis
P. Fleischer 1944 V. McGarrity
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C. Frost L. 5. Abrams F. Mettler
H. Gardner R. E. Allingham B. Miller
K. Garner T. W. Andrews A. Mitchell
B. Graner W. P. Bair W. Morris, Jr.
I. Granicher F. A. Barries T. Nahas
. D. Griffith E. E. Beauchamp* B. Nelson
/. K. Hodder R. A. Biichanan R. Nicholas
W. Johnson J. S. Buller S. Olds
. L. Jones T. A. Carter, Jr. . J. Parks
A. Lassen J. H. Chadwick, fr. M. Phelps
G. Lawrence D. R. Chapman . B. Proctor
S, Lee W. R. Davis R. Rempel
P. LeVine D. G. Dethlefsen . S. Rifferiburgh
. C. Lingle H. H. Dixen* /. R. Sandell
J. Macartney W. R. Donshach . R. Saunders
. F. Mattson J. B. Earl /. R. Scott, Jr.
. 0. McCoubrey A. B. Furer® . G. Shor, Jr.
L G McGee J. H. Gardner W. Sigworth
J. Mead F. R. Gilmore G. F. Smith

START TODAY TO
PLAN TOMORROW

By knowing about some of the projects underway at the
Babcock & Wilcox Company, an engineer may see his
personal avenues of growth and advancement. For today
B&W stands poised at a new era of expansion and
developinent.

Here’s an indication of what’s going on at B&W, with
the consequent opportunities that are opening up for
engineers. The Boiler Division is building the world’s
fargest steam generator. The Tubular Products Division
recently introduced extruded seamless titanium tubing,
one result of its metallurgical research. The Refractories
Division developed the first refractory concrete that will
withstand temperatures up to 3200 F. The Atomic Energy
Division is under contract by the AEC to design and
build the propulsion unit of the world’s first nuclear-
powered cargo vessel,

These are but a few of the projects — not in the plan-
ning stage, but in the actual design and manufacturing
phases — upon which B&W engineers are now engaged.
The continuing, integrated growth of the company offers
engineers an assured future of leadership.

How is the company doing right now? Let's look at one
line from the Annual Stockholders’ Report.

CONSOLIDATED STATEMENT OF INCOME

(Statistics Section)
{in thousdnds of dollars)

1955 1956—UNFILLED ORDERS
. b
$213,456  saz7,208  (°ooklo®)

1954
€129,464
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B&W engineers discuss developments
in the Universal Pressure Boiler.

Ask your placement officer for a copy of “Oppottunities
with Babcock & Wilcox” when you arrange your inter-
view with B&W representatives on your campus. Or
write, The Babcock & Wilcox Company, Student Train-
ing Department, 161 East 42nd Street, New York 17, N. Y.

BABCOC
- WILCOX
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c_oll‘ege‘has sharpened
your urge to know more...

Your formula for advancement in
present day technological industry is
growth in knowledge and ability.
Applying this principle at Garrett,
engineers are achieving outstanding
reputations for excellence in the
following aircraft, missile and indus-
trial fields: air conditioning and
pressurization; heat transfer; cryo-

4 4
THE (1,

G

Stick-force reversal, a problem of reverse elevator response occurring
at sonic speeds, was solved by this sensitive AiResearch air data system

incorporating transducer, computer and actuator. Engineers taking part
in its development included mathematicians and specialists in analog

computation, preliminary design, fractional hp motors and gears.

genic and nuclear systems; pneu-
matic valves; controls and air
motors; system electrbnics; com-
puters and flight instruments; gas
turbine engines and turbine motors;
prime engine development and
industrial turbochargers.

Upon employment, you may
choose either a direct assignment or
enter a 9 month orientation program
which permits you to survey Garrett

;i1 8 CORPORATION

engineering activities to aid you in
selecting your field of interest. With
company financial assistance you can
continue your education at neighbor-
ing universities.

Typical project work is done in
small groups where opportunities
for learning, added responsibility
and advancement are enhanced. To
receive full information write to

Mr. G. D. Bradley

Y

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA

DIVISIONS: AIRESEARCH MANUFACTURING. LOS ANGELES ¢ AIRESEARCH MANUFACTURING, PHOENIX » AIRSUPPLY
AIRESEARCH INDUSTRIAL » REX 3 AEROC ENGINEERING +» AIR CRUISERS » AIRESEARCH AVIATION SERVICE

OCTOBER, 1957 A ‘ : : 63



Now you can [3] why onl
leads & pencils give you perfectl

YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS

PROVEN GRADING — 17 different formulae make sure you get exactly the line you expect—
from every pencil, every time.
PROVEN DURABILITY—Because comipact lead structure gives off no chunks of useless “dust”
to blow away, Turquoise wears down more slowly.
PROVEN NEEDLE-POINT STRENGTH — as electron photomicrograph shows, Turquoise lead struc-
ture is finer—and therefore stronger. It holds a needle point under
drawing pressures for long lines of unchanging width.

EAGLE PENCIL COMPANY « NEW YORK » LONDON « TORONTO « MEXICO - SYDNEY «» BOGOTA

64 ENGINEERING AND SCIENCE



Eagle Turquoise
sharp drawings

R latively ié‘rgé ‘irreguiar pa‘rtic::i‘es ‘
~ ;ef graphite make a rough- edged
; _i ne. D{aw'agswi!l;

... AND MARKS LIKE THIS

... AND MARKS

# TURQUOIS
CLEANTEX
ERASER:
Super-soft,
non-abrasive
rubber,

# TURQUOISE DRAWING LEADS:
Fit any standard lead holder. Grades §B tkrough 9H.

» TURQUOISE LEAD HOLDERS: Hoid any grade of Turquoise lead.

OCTQBER, 1957

be eri’

This Eiectron Microscope takes per-
fect pictures 7,500 times actual size
—|ets youses the startiing difference
“Electronic’” Tur-
quoise Lead and the lead in the
usual quality drafting pencil.

between Eagle's

Photographs courtesy of
todd Research Industries, Inc.
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; . i l E. Fleming J. J. Deniston D. Stewart, Jr. S. R. Harrison
Fund + o o CONTINUED R. Frohman L. r]f Witte*® J. P. Tetry R. Henigsun
H. L. Greenfield D. L. Douglas D. W. Thomas® R. J. Heppe*
L. A. R. Hali* W. M. [)vr;e~ C. Yadhanapanich L. F. Herzog, 11
R. J. Soike R. G. Markham L. O. Haupt, Ir, D. L. Freebairi. Jr.  D. B. Van Deerlin M, Hybertsen
~J. Solomon W. M. Maishall, TII D. E Hopkins W. M. B. Haas J. D, Ward A. Kaplan
W. M. Swanson W. C. McDonell W. F. Horton R. B. Harris*® J. Werner R. [ King
J. R. Ukropina W. H. Parker, JIr, L. K. Jensen R. (, Hawthorne E. J. Woodbury P, Lamson
J. C. Warren J. W. Parks H. E. Jessen L. Hedrick P. C. Yankauskas® T. . Lang
J. F. Whitmore R. J. Reed C. H. King, Ir.* H. Heidt* ) H. B. Lewis, Ir.
P. H. Winter J. L. Ridley* R. G. Kiiek H. M. Hipsh 1948 D. E. Lovelace
A. E. Wolfe R. F. Schmoker F. Lanni* M. E. Hodges R. A. Anderson R. 8. MacMillan
1. A. Zivic K. M. Shauer C. H. Lewiz* J. D. Holingren A. S. Bagley 3. A Maurus, Jr.
J: J. Stefanolf D. C. Lincoln K. F Hnltbv G. C. Barlow A, H. McEuen
1945 J. L. Stern 1. 1. McCarthy H. Keck* H. W. Baugh C. C. B, Moody
D. H. Austin K. M. Stevenson C. R, McEwen W. h King, Jr. R. M. Bayley B. C. Moore
H. Ball C. R. Stone E. G. Neale, Ir. H. G. Kohler N. J. Beek* H. J. Moore, Jr.
W. F. Barnes T. B. Taylor R. G. Parke* H. J. Lawrence E. Beder J. K. Mullen
H. W. Brough D. C. Tillman E. Pournider H. K. Lewis 1. S. Bendat* E. V. Phillips*
J. D. Cardall, Jr. R. C. Tookey R. P. Schuster, Jr. LeV. Lund, Jr. J. 1.. Bloom R. W. Poindexter
S. D. Clark D. K. Traverse A. E. Senear* I L ’\/Ia~()n W. E. Botts I. Rasmissen, Jr.
W. L. Collins W. 0. Wagner® R. F. Sensibatigh D. J. Meier G. W. Boutelle G. P. Rigshy
C. R. Catler M. G. Waugh D. B. Sheldon S. H. Mendes I. R. Brown™ 1. E Roach, Jr.
C. M. Davis R. S. White J. S. Showell R. F. Moore B. J. S. Brown H. L. Roberson
L. H. Davy M. A, Williamson®  R. A, Smith A. H. Mueller J. M. Bichanan* L. ;\ Robinson™
F. M. Day R. D. Winter H. M. Steele, Jr. C. R. Murtaugh* S, M. Butler, Jr. R. M. Roehm
D. C. Dodder E. B. Wright* M. A. Strauss B. R. Parkin J. M. Caprio R. B. Ruddick
D. B. Duncan J. W, Staart, Jr. A Panw® H. R. Chope, Jt.* C. A. Rypinski, Ir.
A. A. Erkel 1946 E. M. Tingley. Jr.* N, C. Peterson* A. N. Cox G. R. Scott
G. S. Fenn D. J. Ahern G. P. Weber® C. F. Rasmussen E. B. Dickson* W. E. Sefton
N. B. Fjelsted R. F. Blocker H. R. Woods J. C. Riedel W. J. Dixon W. H. Shippee
W. T. Fleming W. G. Borngardt J. A. Zagorites R. K. Roney* S. Eldridge, Jr. R. R. Solverson®
B. E. Freeman J. I. Burke . J. Rosener; Ir. J. C. Elms D. P. Spaildiag, Jr.
A. S. Fulton E. E. Carr 1947 A. Roshko* R W. Ferguson R. A. Spellmann
J. H. Gerpheide L. W. Chamberlain  R. S. Barna H. N. Royden IIT R. A. Ferrell M. E. Spooier, Jr.
R. C. Honey R. R. Cherryman R. Bearson W. T. Russell* T. C. Fletcher B. 0. Steerison*
P. L. Horrer R. W. Clapp A. T. Biehl* D). P. Shoemaker* p. W. Fullerton, Jr. T, H, Stix
J. W. Huggins C. W. Cole* J. S. Billheimer L. D. Six Y-C. Fung* D. C. Strain
R. J. Kle(khefer D. €. Davis D. 0. Caldwell I. H. Slaton* M. Garber C. Sisskind
R. G. Killian J. B, Deodati* E. J. Cowan J. S. Smith B. D. Gavril K. K. Tang
R. E. Leo C. W. Dick A. J. Critchlow C. P. Spaulding* P. N. Glover R. B. Tasker
D. D. MacDaouigall F, C. Essig Q. J. Demuth F. Stevens., Jr.* H. W. Green J. W. Thomas*

* graduate degree only

EDISON NEEDS ENGINEERS

CIVIL
ELECTRICAL
MECHANICAL

SOUTHERN CaLIFORNIA EpISON COMPANY, the fastest-growing
electric utility company in the United States, serves one of the
fastest-growing ateas of the nation.

In anticipation of future power requirements, Southern Cali-
fornia Edison is pioneefing in an experimental atomic electric
generating plant which will be the first in the West to produce
electricity on a commercial basis.

Because of Edison’s growth and its policies of leadershlp in
technological fields and promoting from within, the opportunities
for advancement with the company are at an unprecedented high.

Edison’s employee benefits include a medical and sick leave
plan plus outstanding retirement, vacation and insurance plins.
For all the details please write or call:

Mr. C. T. Malloy, Southern California Edison Company,
P.O. Box 351 — MIchigan 7111, Los Angeles 53, California.

SOUTHERN CALIFORNIA COMPANY

LIVE BETTER—ELEGTRICALLY
ENG!NEERING AND SC!ENCE




How keen is your

IMAGINEERING?

OCTOBER, 1957

Can your imagination identify the prob-
lems being solved by this young Sperry
engineer? Whether your guess is right
or wrong, there's no question that at
Sperry “imagineering” is the order of
the day.

And working with men rated tops in
their fields you’ll earn while you learn
and start right in on specific assign-
ments in the field of your choice. You
will be given important work from the
beginning for there is no ceiling on ideas
in fields like guided missiles, inertial
navigation, advanced radars, micro-
wave technology and many more where
Sperry is blueprinting the future now.

Sperry is interested in your future,
too—giving you the chance to study for
advanced degrees. And Sperry plants
are conveniently located near leading
engineering colleges — whether you’d
rather work in California, Florida, New
York, Utah or Virginia,

When Sperry representatives call at
your school, be sure to talk to them.
Check your Placement Office for the
dates. Meanwhile, write for more facts
to J. W. Dwyer, Sperry Gyroscope
Company, Section 1BS5.

ANSWER: This Sperry engineer is
simulating a ship roll problem on an
electronic computer. Solution was in-
corporated in the new Sperry Gyrofin®
Ship Stabilizer which reduces ship roll
as much as 90% . *T.M.

SP HHY GYROSCOPE COMPINY
Great Neck, New York

DIVISION OF SPERRY RAND CORPORATION

BROOKLYN « CLEVELAND * NEW ORLEANS « LOS ANGELES
SEATTLE * SAN FRANCISCO « iN CANADA: SPERRY GYRO-
KCOPE COMPANY OF CANADA LTD., MONTREAL, QUEBEC

&7



Fund . . .

. E.

P. Wllkmsnn

. J. Williamson

K. Wimpress*

. J. Woll

. A. Worcester
. W,

FERm =Sy D

Zachdrms

1949
J. L. Albert*
J. M. Andres
W. E. Archer
W. A. Barnes, Jr.
W. L. Basham
J. H. Beveridge*
G. P. Breaux*
G. J. Brown
A. E. Bryson, Jr.
H. C. Carter

W. E. Danielson
R. E. Darling*
J. A. Dobrowolski
E. J. Dolan

0. S. Dwire*

C. Englar

K. F. Famularo
H. Fasola, Jr.
A. N, Fletcher
K. W. Gardiner
N. Gould

A. H. Green*
R. J. Harer* *
P. B. Harris

W. N. Harris

Wright, _Jr.

CONTINUED

D. K. Hayward
P. Hayward*
W. M. Herzig
. W. Hubay
Tura*

. A. Johrde

. J. Karzas
Kashiwdbara

Katz

W. Kernieen
W. King

:z%mzamﬁw

E. Kofahl
. D. Kohnen
J. F. Kostelac
I. L. Krumholz
D. A Llhemmn

7RO

l 4 \[([ntnch
R. A. McKay
0. L. Mitchell
G. R. Morgan
D. R. Morrison
R. Morrison
R. Myers

W. E. Palmer
R. L. Patterson
D. W. Peterson
G. M. Petzar
D. O. Powell
W. G. Prevost
T. W. Rose

F. G. Rosicky*
W. I. Rumer
D. D. Ryder

* graduate degree only

T. Kenney, Jr.

H. Knight, Jr.

Saltman
Schrieider.
Selleck

. Shelton

. H. Shibata*
. H. Simons
E. Six

D. Six

W. Smith*

TS0T

0. Spaulding

. Sundsmo
M. Taylor*
M. Terwilliger
A, Viughan*
T. Vickrey
( Vogel
\ reeland, Jr.
. L. Walqum
. Weisbrod
I White
. E. Witkin*
. H. Woodbury
. C. A, Woods

1950
D. R. Baker
D. R. Bartz*
L. J. Bass
J. Blom
M. C. Brooks*
W. L. Burriss
W. D. Calboiin
L. C. Cockel, Jt.
I. J. Connolly*
F. J. Corbato
W. P, Cox
C. W. Drinkward
N. S
L. F
B. M

8:”-ﬁw~?gma>>2?8m¢:a:2ﬂww

. Fink
. Frick*
. Gage

. W. Swmith, Jr*
M. Stewart, Jr.

our plant,

SIT BACKAND RELAX

Let Calmee Manufacturing Company
Worry About
Your Metal Parts and Producis

We have the most modern facilities and most
complete plant to give you
sérvice, whether it is & small part, a large part,
or a product from your idéas to the shipped article
direct to your customers, under your name, from

the maximum of

CALMEC MANUFACTURING CO.
Robert A. McIntyre, M.S. '38
5825 District Blvd.

KImball 6204

Los Angeles 22, Calif.

68

A. N. George W. B. Riesenfeld T. W. Connolly
J. M. Greene M. N. Ross D. C. Daily II
R. R. (;rmst?ad J. B. Rutherford*" H. A. Dopchie*
F. A, Gross* D. C. Schroeder W. G: Edwards
P. Grosz, Jr.* A. F. Schiich* W. E. Eilau
W. W. Haefliger [.. G. Schultz F. H. Eisen

R. J. Hakkinen* A. H. Schuyler, Jr. J. A, Enslow
P. E. Hakala* V. I. Sires, Jr. = J. R Fee

M. A. Hdll G. E. Solomon* A. L. Freer*
M. V. C. Hickey E. G. Spencer [. R. Gardner®
P. A. Hnwell W. T. Staats J. V. Hallstrom
F. B. Humphrey D. W. Stillman W. H. Heuley
J. K. Inman H. F. Stoddart J. Hermann*
W. P, Irwin* R. J. Stone F. L. Hooper
W. Jolin, Jr. B. B. Stowe H. [to

M. T. Kam B. S. Strauss® W. F. Jaskowsky*®
L. Katz D. Warren J. B. Johnston
D. V. Kendall LeR. W. Weeks H. Kamei

R. H. Kuipe W. W Willmarth* J. B. Kendrick*
R. H. Korkegi* K. L. Wong J. F. Kinkel
M. S. Kreston E. A. Worrell L. Klarfeld
S. Lynn R. B. Wright R. J. Kurland
D. B. MacKenzie S, A, Zwick D. B. LeMay
D. Markoff ) J. H. Lobdell*
C. Marks 1951 I. T. Liscombe
J. 0. McCaldin C. R. Allen* R. W. Madden
A. E. McLellan F. G. Baily H. F. Martin
W. H. McLellan G. Bergman* E. A. Matzner
R. V. Meghreblian* R. E. Bible G. Merkel

R. L. Merrill* D. M. Blanchard R. G. Merritt*
I. A. Moritgomery E. V. Boblett R. K. Nuno

J. T. Mosich I. R. Bookee R. S. Pardee
R. L. Nelson* R. G. Boyer C. F Paulson
G. QOakes F. C. Bumb W. Pieiffer
H. L. Pastan* R. S. Bunker J. F Plapp

R. A. Picciotto T. J. Butler K. Radey*

J. H. Pinckard* R. T. Caldwell W. W. Royce
C. E. Porcher* G. S, Camipbell* K. Sato

W. H. Proid S. D. Cavers*® G. M. Sawyer
R. L. Quandt B. H. Clatk A. W. Sereno
D. A. Rains G. H. Cleland* R. S. Sharp

H. E. Reinecke R. F. Connelly G. [ Smith*

HIGGINS

SUPER BLACK

for artwork with
brush and pen

HIGGINS
ACETATE BLACK

for plastic film and
water-repellent
drafting surfaces
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TALENT PROSPERS AT BENDIX

Talent prospers at Bendix. And proof
of this is the vast number of Bendix
engineers {illing positions of executive
responsibility in the world’s largest
and most diversified creative engi-
neering and manufacturing company.
* Many are men who only a few years
back faced the same problems and
decisions now confronting you as a
graduate engincer.
Bendix—producer of more than a
thousand products for many basic
industries—operates twenty-four
separate manufacturing divisions;
nine of them created or acquired

A thousand products

OCTOBER, 1957

since 1950. All are staffed by key men
from within the company.

At Bendix you will enjoy the advan-
tages of being with a big company,
plus the opportunities for self-develop-
ment and personal recognition
inherent in small companies.

Bendix needs young men of talent
—graduate engineers wanting to build
solid careers with a solidly established,
growing organization offering chal-
lenging tasks, opportunities for self-
advancement, gobd compensation and
aliberal program of personal benefits.

Bendix has special need for graduate

?ﬂly

AVIATION CORPORATION
Fisher Bldg., Detroit 2, Mich.

engineers in these and related fields:
Electronics, Electromechanics, Ultra-
sonics, Systems Analysis, Computers,
Automation and Controls, Nucleonics,
Hydraulics, Aerophysics, Instrumen-
tation, Solid State Physics, Combus-
tion, Heat Transfer, Propulsion,
Metallurgy, Communications, Carhu-
retion, Ignition, Radar, Sonar,
Structures,

See your placement director or
write to Dr. Gerald A. Rosselot,
Director of University and Scientific
Relations, Bendix Aviation Corpora-
tion, Fisher Building, Detroit 2, Mich.

a million ideas
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UALITY shows when the chips are down

* K K ﬁ' The Allegheny stainless

and super high-temperature steels used in
jet and rocket aifcraft engines and equip-
ment are pure economy, because they cro
the job that’s required of them, and they
last! They stand up unider metal-killing con-
ditions of heat, load and cotrosion, and
they’re dependable.

There are lots of othet jobs for stainless
steel that aren’t as spectacular, or pethaps as
tough, as those aboard a jet. Hospital, dairy
and restaurant equipment are good examples,
or the many uses in cars, trains, appliances,
buildings and homes.

But, in these and thousands of other cases,
stainless again gets the call because it does

PIONEERING on the Horizons of Steel

Allegheny Ludlum |z

ENGINEERING AND

the job better, lasts longér and costs less in
the long run than any other material on
the market.

Thete may be many occasions ifi your
industtial future when Allegheény Stainless
and other special steels can help you either
to make money or to save it. Or you may
decide to make our career yours: the develop-
ment anid engineering of stainless and heat-
resistarit steels; tool and electrical steels;
sintered catbides and magnetic materials;
titanfum, zirconium and other special-pr()g-
erty metals. ® In either case, we’ll be
delighted to talk to you and work with you.
Allegheny Ludlum Steel Corporation, Oliver
Building, Pittshurgh 22, Pennsylvania,

WEW 6768




REPORT FROM RYAN

New Engineering Opportunities
Created as Ryan Projects Mushroom

FRANK W. FINK, RYAN VICE PRESIDENT AND CHIEF ENGINEER inspects architect’s drawing of new

Engineering and Research Center.

New Engineering and Research Center
To Meet Ryan’s Expansion

Construction of a modern rwo-story,
engineering and laboratories building
has begun at Ryan, to meet the com-
pany’s expanding work in Jet VTOL—
Automaric Navigarion— Jet Drones
—Missile Guidance—Jer Metallurgy—
Rockets.

The new facility will provide addi-
tional quarcers for many of the 1000
employees in Ryan's fast-growing engi-

RYAN ENGINEER “zooms” straight up in unique
rotatable cockpit.

OCTOBER, 1957

neering division. It will also house
complex, new chemical, metallurgical,
instrumentation, envxronmental and
autopilot equipment.

With one in six Ryan employees in
engineering, this division has tripled in
three years. Its mushrooming growth
reflects Ryan's increased importance as a
research facility in aerodynamics, pro-
pulsion and electronics.

Vertical Flight
Probed with
New VTOL Cockpit

Shortest way into the sky is straight
up—in the Ryan Verdijer. To probe this
new realm of flight without becoming
airborne is a trick performed daily by
Ryan engineers. Their secret? A rotat-
able cockpit connected with electronic
computers.

Ryan’s flight simulation laboratory is
a prime tool in the test of new aircraft
designs. Both the Vertijet and the sub-
sonic, turboprop-driven Vertiplane are
put through their paces via earthbound
flight test. Ryan leadership in this revo-
lutionary new concept of flight is based
upon 24 million manhours of VTOL
research and development. It is another
example of how Ryan builds better.

Ryan Automatic
Navigator Guides
Global Flight

An advanced system of aerial naviga-
tion, designed for high speed, long range
flight, has been developed by Ryan
electronics engineers, working under
sponsorship of the Navy's Burean of
Aeronautics.

Designated AN/APN-67, the new
navigator is the lightest, most compacr,
self-contained electronic navigator in
production. Developed to meet military
needs, it will also meet commercial jet
flight requirements.

The system provides pilots and navi-
gators with continuous information on
longitude, ground speed, ground mileage,
drift angle and ground track. It is accu-
rate and pstantaneous. Requlres no com-
putarions, ground facilities or wind data.

AUTOMATIC NAVIGATOR guides pilots with
single instrument (above).

[ e e e e e

Ryan has immediate career
openings for engineers

l
]
l Look to the future. Look to Ryan...where you can
i grow with an aggressive, forward-looking company.
] You'll find a variety of shmulatmg projects. Ryan

engages in all three elements of modern flight
I

vehicles —airframes, engines to propel them and
‘ electronics equlpment to guide them.
! Send today for Ryan's brochure, “Engineering
| Opportunities’. Mail this coupon to:
I glr Ja;\ms,\, Ke;ns,lEggmeenng Personnel

yan Aeronautical Compan;
i glndtﬁergh ll-’lzelg I2f745 Harbor Drive
an Diego alifornia

]
|
]
|
i
|
|
|
{

NAME

ADDRESS

PHONE NO,

DEGREE SCHOOL

FIELD OF EXPERIENCE OR PREFERENCE
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. R. Smythe
. L. Starr*
A. Stern
Stratton
M. Walp

1952

Aagaard

A. Abt#®
B. Altermatt
Bader

W. Baier
L. Becker*
Bettman*
N. Brown*
E. Butler
Callaghar
Carrington *
. D Cassidy
R. Cram*
Cuff

S. Davis
R. Dickinson
H. Faller
K. Ghauri
CC. Gore, Jr.*
M. Greene

D. L. Hanna
J. L. Howell
W. W. frwin
B. P. lsraelsen
. Johnson*
Karasawa
Keir
Kelly*
Lee
Love*
M. ’\/[amn
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CONTINUED

. J. McEwing

. Mnor(

. Perpall

. M Phillips
Il

G. Preston
Quan®

. I. W. Rogers

H. Schlipf*
E. Stegall®

. R. Tracy

. P, Von Heizen
. Webber

. L. Wise

. Y. Wong

1953

. A. Anderson, Ir.
. Asakawa
. K. Bates, Jr.

C. Behrike, Jr.

. J. Botoiighs*
. R. Cantrell, Jr.
. J. Carpenter*

R. Carter*
H. Cosand

. C. Curran®

A. Darms
H. Daw
N. Delcamp

. J. Eager

L. Eilenberg

. F. Emery

E. French

. D. Gaidner
. Gartner

D. Gee

. H. Haber

M, Haire

J. A. Hendrickson
L. N. Hoag, Ir.
H. R. Hunt*
R. 0. Ireland
E. D. Jacobs

A. Jenkins IT*
J. T. LaTourrette
B. W. LeToitrneau
A, Mager*
D. Marshall

W. D. McCormick

D. C. McLean
C. E. Miller
G. H. Moore
K. F. Nicholson
H. Ogawa
I. M. Ogilvie
W M. Pardee®
. A. Rambow
[ depaport
1. Ross
( A. Rouse™
S. Rubin
L. Scrydloff*
H. Shear
R. L. Spencer
D. F. Stevens
E. J. Stofel
. W, Sitton*
T. Taylor*
. Wallcave*®
. D. Welsh
C. Wilson
S, Winslow

1954
C. Anson
. W. Autrey
. D. Boyd
B. Brown
. E. Bryan

A. Cameron

== =S00

marcmw

want.

stationery,
the very choicest of gifts,

=0

SYCAMORE 3-1171
RYAN 1-6669

artists’

Do You Read?

Then you know VROMAN’S

. for nowhere else are you
more likely to find the book you
be it best-seller or classic,
Thurber or technical tome — or
even crime, from Macheth to

Agatha Christie.

And you know, too, that Vroman’s
is a convenient place to shop for
all manner of desk supp! lies (and
for a desk to put them in}, elegant

mdterials, and

ROMAN'S

695 £. COLORADD ST., PASADENK
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Coriciis

C. Collins, Jr.
R. Crabbs

. B. Davis

C. Day

. DL Dryden

. Dinn TII
Fichs

J. Gauss

E. Gillespie*
. L. Goldberg
A. Henderson
. L. Hook

. N, Huntley
H. Jackson
E. Johnson
A. Kaiser

F. Mileson™
D. Miller

C. Mitchell
E. Moore*

E. Miilligan*
I. \[urmy Ji.®
. E. Pechacek
. R. Pitton
W. Richards
Tarmny

C. Townsend
H. Wemple*
. L. Zentner

1955
E. Ames
. A. Barrios
. A. Berg, Ir.
. M. Boughton
. Bowin
. A. Brouillette
. H. Campbell*
. M. Cestari
R. Cochran
. S. Cornwell*
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PROPER LAYOUT MADE EASIER!
Send for your free SMOOT-HOLMAN
“Lighting Guide'..
comptute the reqiiired lamps and fixtures
for any room.

F. Cox* D M. Wilson*
W. Cramer, Jr. H-T. Yang*
W. J. Creighiton -
. J. ML DeWiest® 1956
. J. Fiirshpan® F. N. Benning
. E. Graetch S. W. Bowen

C. Brooks
. L. Hartison W. W. Buchman*
. A, Hefferlin® D. R. Burger
A. L. Helgesson F. L. Carter®

V. M. Howard* |3
T. B. Howes* J

. R. Conley

E.
E)
Ww.
R
E
J
D. J. Griffin, Jx. .
P
R
A
W
T . F. Crocker
R

- M. Jali ) D. L. Dennis
G. T. James, Jr.* R. W. Edwards*
C. W .Johnson G. L. Fletcher
A. D. Kaiser™ G. W. Freeman
I. P. Lewis J. P. Gibbs
G. Lippey Gordon*

0. W. Lombardi . L. Gunn

. E. Madsen
I.. Manatt
D. Mandell*

N. McCloud
N. McKirnnon, Jr.

. Curtis Michet
F. Miles, Jr.
. R. Negrete

. A. Nesman

. Verni Nogle
F. Parkill

G. Rinker*
B. Roberts

W. Rocchio

. Speisman*

S, St. Clair

. E. Hershberger
. T, Herzog

.. Higgins

. Holladay, Jr.
A. Johnson
A. A, Kamii-

F. Kennedy*

. 0. Lauritzen
MecK. Malville
. L. Metzenberg, Jr.*
. P. Mitchell*
L. Moser

. L. Orbach

M. Poisner

. K. Putves, Ir.
S. Reiter
S. Sarpeiit, Jr.
A. Schoennagel*
. H. Small

K. Swindt

I}, Warnn

J. Weymann
A. Whiteker®

;n%mmap

. W. Supple
P. Satera™®
P. Wade
N. Wagenseller
I Walkley
E. Welch
. L. Whirry

apﬁw%wwnn%czwmzzmﬂc%%wc
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when you think of lighting...
think of
SMOOT-HOLMAN

When it's your responsibility to specify the right
lighting, remember SMOOT-HOLMAN is your
dependable Westérn source for greater effi-
ciency . . . modern beatity . . . simple installation

.. and easy maintenance! It’s dependable per-
formance developed in our laboratories to meet
Western conditions!

Think of SMOOT-HOLMAN when it's your turn
to choose TOMORROW'S LIGHTING... TODAY!
SMOOT-HOLMAN Co. - Inglewood, Calif.

.an auto-calcuiator to

..for any lighting job!
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INFORMATION

FOR YOUR

» new polyethylene pipe compound

» ammonia data book

Polyethylene pipe
Flexible plastic pipe for water
service and industrial applications.
Chemical-resistant plastic pipe
for transmission of solvents and
hydrocarbons in the oil and gas
fields. Pipe that is resistant to im-
pact, heat and other stresses.
These are some of the advances
made possible by a unique new
polyethylene pipe compound de-
veloped by Allied Chemical. A
very high molecular weight poly-
ethylene, it is the successful cul-
mination of 10 years of basic re-
search at our Central Research
Laboratories. It is now in com-
mercial production.
Development work is now un-
derway to find other uses for the
resin’s exceptional physical prop-
erties, for the time when the
production rate permits sale be-
yond pipe manufacture. Likely
candidates for new uses are
tubings, films, sheets, tiles, mold-
ings and fibers.
This distinctly different poly-

“QCTOBER, 1957

New plastic pipe made by Orangeburg Mfg. Co.

ethylene resin made at low pres-
sure is the best thing yet for ex-
truding a superior polyethylene
pipe. Pipe being made from the
new A-C polyethylene pipe com-
pound has high bursting strength,
resistance to impact, shows no
stress cracking, has superior heat
resistance and resistance to chemi-
cals, organic solvent and hydro-
carbon liquids.

These properties are due to the
high molecular weight
— on the order of 750,-
000 -—and structure of
the polyethylene mole-
cule, not present in any
other known polyethyl-
ene. These new qualities
will greatly expand the
acceptance of plastic
pipe for water service
and industrial applica-
tions. A common fault
of some polyethylene
pipe has been environ-
mental stress cracking;
this is entirely over-
come in pipe made of
this new resin.

Also, tests indicate
the pipe will be suitable
for carrying solvents
and hydrocarbons for
oil and gas pipe lines, a
use dented to conven-
tional polyethylene pipe.
There isa growing need

A-C is an Allied Chemical trademark

DIVISIONS

llied

hemical

National Aniline
Nitrogen
Semet-Soivay
Salvay Process
Internationat

in this field for a flexible, tough
pipe, resistant to the corrosive
conditions which attack steel pipe.

A-Cpolyethylene pipe compound
has an unusually high melt viscos-
ity, reflecting its great molecular
weight, and requires special tech-
niques for manufacture of pipe.

The new resin is a companion
praduct to a line of low molecu-
lar weight polyethylene products
introduced on a commercial scale
in 1954 by Allied. These are used
in the injection molding of many
household items, and as additives
in paper coatings, polishes and
printing inks.

Ammonia data book

A new 68-page technical book on
ammonia has been prepared by the
largest ammonia producer, Allied’s
Nitrogen Division,

The comprehensive manual is
actually a two-in-one piece: the
first section on ammonia, and the
second on ammonia liquor. Its
contents include major uses, physi-
cal and chemical properties, spe-
cifications, shipping and storage
procedures, physical tables, graphs
and analytical procedures.

Major ammonia consumers—
industries such as explosives, tex-
tiles, petroleum refining, refriger-
ation, pulp and paper, metallurgy
and synthetic resin — will be in-
terested in this up-to-date infor-
mation.

Creative Research

These examples of product de-
velopment work are illustrative
of some of Allied Chemical’s
research activities and oppor-
tunities. Allied divisions offer
rewarding carecrs in many dif-
ferent areas of chemical research
and development,

ALLIED CHEMICAL
61 Broadway, New York §, N. Y,
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ADVANCED DEGREES

can be earned while a full-
time employee of convair-
pOMONA. Salaries and benefits
compare with the highest in
private industry anywhere.

LR NI A B N R

PROMDTION FROM WITHIN

assures you of continuing
evaluation of capabilities and
the swiftest possible advance-
ment in this constantly
expanding organization.

< GONVAIR

POMONA, CALIFORNIA

@ 2 e 88 00 s 9P e e B0 NEETE RS EESSLE SN sROROERRY

PROFESSIONAL ENVIRONMENT

CONVAIR-POMONA is housed
in the newest kind of air-
conditioned plant. Research
and Development facilities
manned by “name” experts.

DR R A N N I Y

CALIFORNIA LIVING

close to mountains, desert,
seashore. Modern homes with
swimming pools are within
easy price range. Year-round
outdoor sports and recreation.

If YOU are graduating in Engineering
or the Sciences, you owe 1t to yourself
to 1nvestigate the career

advantages of becoming a

CONVAIR
MISSILES

MAN

CONVAIR-POMOMNA in Southern
California is the first fully-integrated mis-
sile plant in the U.S. Here the Navy’s
TERRIER Supersonic missile is designed and
built. You, as a graduate engineer or science
major, can build an outstanding career in
electronics and missiles systems at convarr-
pomonAa. You will work with the most mod-
ern electronic equipment known. Better
yet, you will work with the kind of friendly,
informed engineer-scientist groups that are
pacing the advance into outer space. And
you will live where the climate and oppor-
tunities for spacious living and outdoor
recreation are unsurpassed in America.

SEND RESUME FOR COMPLETE
INFORMATION TO:

Engineering Personnel Dept. 4-M

GD

R DIVISION OF GENERAL DYNAMICS CORPORATION
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ASPHALT ENGINEERING BULLETIN #3

PEMETRATION indicates consistency

PR

After § Seconds k

Consistency is determined by measuring the penetration made in 5 sec-
onds by a standard nezedle loaded with 100 grams. The test is normatly
run ai 77°F and pengtration is measured in units of 0.1 mm.

FiG. 1

Start

FLASH POINT indicates safe heating temperature

Thermometer see-p|

Small Flame

Syl
[mu| [

|Q; Start |Q| End

Volatile constituents evolve when the temperature of an Asphaitic product
rises sufficiently. The temperature at which they *ilash’’ or temporarily
ignite when a small flame is passed through them, during heating of the
product, is its flash point. This temperature is usually well below the
fire point or the temperature which will support burning.

77°F

£~ Flash Point °F

VISCOSITY indicates fluidity

Seconds —»

End

Fluidity is determined at specified temperatures with a Sayboli-Furol
Viscosimetar. Results are expressed as Saybolt-Fursl Viscosity . . . the
time in seconds for 60 cc of the product to fiow into measuring fiask
through a precisely dimensioned orifice. The slower the flow, the higher

the viscosity. FIG. 2

DISTILLATION indicates volatile content...residue

€ Thermometer

Condenser

Residue

Distiliate
Start End

Yolatile Content is determined by gradually heating to 68Q°F, a measured
volume of material in a distillation flask connected to a condenser.
Relative amounts of volatile materials evaporating at different tempera-
tures and of residual Asphalt are thus determined. Further lests are
usually run on Asphalt residue to determine its characteristics.

Fic. 3

FiG. 4

Tests on Asphaltic Materials

The suitability of an Asphaltic material for
highway or other use depends upon charac-
teristics which can be determined by a series
of tests. Four of the principal tests are:

PENETRATION TEST (Fig. 1)

indicates the consistency or hardness of
Asphalt cements. (which are semi-solids)
used in hot-mix Asphalt pavements. The
softer the product, the greater its number of
peneiration units. On the hasis of consistency

denoted by peneiraiion ranges . . .
Asphalt cements are classified into grades.
Those paving grades now recommended by
The Asphalt Institute are:

PENETRATION GRADES

60-70 85-100 i20-150 200-300

(a 40-50 penetraiion grade is recommended
for special and indusirial uses.)

OCTQOBER, 19257

THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland

VISCOSITY TEST (F'ig.2)

indicaies the fluidity of liquid Asphalts. Vis-
cosity measures the consistency of these
products just as the penetration test measures
the consistency of semi-solid products. Those
liquids flowing too slowly for accurate meas-
urements by the viscosimeter at 77°F are
tested at higher temperatures—usually at
122°F, 140°F, or 180°F.

FLASH POINT (Fig. 3)

Be sure to cut out and

Jile this data sheet,

as well as future sheets
and those previously
inserted in this publica-
tion. Make them your
professional reference

- material.

indicates the temperature at which wvapor
ignition may occur when heating and manip-
ulating Asphaltic materials.
DISTILLATION TEST (Fig. 4)
indicaies the amount of Asphaltic residue to
expect In liquid Asphalts after lighter
constituents volatilize under manipulation
and use. 1t indicates, too, the relative rapidity
at which thiese lighter constituents “cure” out
cf the Asphalr.

Ribbans of velvet smiothngis 0

. mopeen ASPHALY icawass
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ALUMNI ASSOCIATION
CALIFORNIA INSTITUTE OF TECHNOLOGY

Pasadena, California

BALANCE SHEET—As of June 30, 1957

ASSETS
Cash in Bank ) & 336.38
Postage Deposit 105.45
Aecoiints Receivable 8.45

Investments:
Share in Consolidated Portfolio of C.IT.

6-30-57 Prior to ciirrent year capital gain $10.628.4%
Shares in Savings Accoiintz (1150010
Total Investment ) 52.428.58
Furniture & Fixtures (at nominal amount) ~__loo
Total Assets 2,8179.86
LIABILITIES
i Accounts Payable % 48586
c A I_ E N D A R 1057-5& Membership Dues Paid in Advance 6.700.00
o ’ Total Liabilities % 7.183.86
ALUMNI EVENTS RESERVEY
October 17 Fall Dinner Meeting Life Membership Resetves: Fully paid life memberships £30,025.00
MNovember 15 Homecoming Game ond SURPLUS
Dance .
Q Q a
Jonuary 16 Winter Dinner Meeting Surplus. June UO’.1957 _ ‘ $ 6,671.00
February 22 Annual Dinner Dance Total Liabilities, Life Memberships, )
R L Reserves, and Surphis $52,879.86
April 12 Arnnual Seminar $92,8(3.60
June 11 Annual Meeting
June 28 Annual Pienic

STATEMENT OF INCOME
For the yedr ended June 30, 1957

ATHLETIC SCHEDULE
VARSITY FOOTBALL

October 11— INCOME ‘
Caltech dt Redlands Dllei $11.747.53
October 19— Less: Subscriptions to Engineering and Science
Caltech ot Poména-Claremont Maonthly for Associdtion Members 891625
October 26— Net Income from Dues ¢ 2831.28
Caltech ot Col Poly (Pomona) Income from Consolidated Portfolio of C.IT. § 2,008.29
November [— Iiivesiment Interest Income 48536 2,583.65
Whittier at Coitech (Rose Bowl) Program and Social Functions:
Noveniber $— Income % 5,713.00
Cai Baptist at Caltech Expense 5,876.94 (163.04)
WATER POLO . Apnual Seminar:
October 15— Income L3 2.606_.90
Santa Monica at Caltech Expense — g‘é‘?""@ 50.24
October 18— Sundry Income 13.52
L.A. State at Caltech Net Receipts §—§ 315.65
Octaber 22—
Orange Codst ot Cdltech
October 25— oy
Cdttech at Pomona \dmi . EXPENSES
. Administration
Oc:-o:ecr C2901 Caitech ’ Directors’ Expenses $ 21050
e Postage & Misc. 1.061.76
November 1— Supplies & Printing 105.95
Caltech at Occidentol . R . P it
Total Administration Costs $ 1.987.21
November 5— . . T i
Caltech at Fullerton Alumni Membership Solicitation 617.29
November 8— Fund Solicitation 15644
Caltech at L.A. State Total Expenses ) 3,360.94
Naovember 12— . ] e
Caltech at lang Beoch C.C. - Net Income L § 1,954.71
; ’ Less: Directory & Supplement Appropriations ) 1,286.17
FRIDAY EVENING Net Tncome to Surplus ’ .% 668.54

DEMONSTRATION LECTURES

Lectire Hall, 201 Bridge, 7:30 P.M. EUDITOR'S REPORT

Octaber 25— Board of Directors—Alumni Associaticn—California Institute of Technology
The Story of Palomar— Pasadena, California )
Dr. Seth Nichalsan I have examined the Balangs Shest of the Alumni ociation, Califorriia Institute of Tech-

nology as of June 30, 1957, and.the related Statement of Income for the year then ended. My

November 1— exomination was mode in accordance with gensrally accepted quditing standards, and accord-

American Geneticists in the USSR— ingly included such tests of the accounting records and such other auditing procedure= as [
Dr. Normon Hordwitz considered necessary in the circumstances.
November 8-— " In my opirion, the acompanying Balance Sheet and Statsment of Income present fairly tb
L " financial positicn of the Alumni Rssaciation, Califer st e of Technology at June 30, 7.
Sex in Viruses— : and the results of its cperatiens for the yfcft ronformity with generally accetted
Dr. Franklin Stohi accounting pr nc‘ple applied oh a basis consi the T ding vea
September 23, 1957 TALE T STFF‘-IF‘I , Public r"accm'r‘fcn* Secutk Pasedena, Calif
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| PHOTOGRAPHY AT WORK—No. 29 in a Kodak Series

Sturdy
sea legs
for

Radar eyes

One of America’s offshore radar warning towers— ['exas Tower 11— built
by Walsh Holyoke Division, Continental Copper and Steel Industries, Inc,

—with every seam proved sound on X-ray film

CAREERS WITH KODAK

With photography and photographic
processes becoming increasingly impor-
tant 1n the busmess and industgy of
tomorrow, there are new and challeng-
mg opportunities at Kodak in research,
engineering, electronics, design and pro-
duction. If vou are looking for such an
Interesting opportunity, write for infor-
mation about careers with Kodak, Ad-
dress: Business and Technical Personnel
Department, Eastman Kodak Company,
Rochester 4, N. Y,

In record time, Continental Copper

and Steel Industries, Inc. built and launched
“Texas Tower I1I” and every

weld was checked by radiography.

Here 1s a steel 1sland 110 miles
at sea—2700 tons of 2-deck plat-
form setting on staunch and stal-
wart caisson legs 272 feet long. It
1s destined to stand against the
hammering of giant seas and howl-
g hurricane gales.

No place here for the tiniest
flaw in a single weld! S0 the magic
of radiography was called on to
make sure. Two and a half miles
of x-ray film hold positive proof
that every seam has showed itself
flaw-free and secure.

EASTMAN KODAK COMPANY
Rochester 4, N. Y.

Everyday radiography is work-
g like this for welders, large
and small—for foundries inter-
ested m makmg sound castings
—for any manufacturer who must
know internal conditions of a
product without destroying it. It
15 one example of the many ways
photographic processes work
for business and industry —
how 1t helps make better
products and improve
manufacturing
procedures.




The United States is now doubling its use
of electrical energy every eight years.
In order to maintain its position as the
leading manufacturer in this fast-growing
elecirical industry,
vitally interested in the development of
young engineers. Here, Mr. Lewis answers
some questions concerning your personal

General Electric is

development.

Q. Mr. Lewis, do you think, on entering
industry, it's best to specialize immedi-
ately, or get broad experience first?

A. Let me give you somewhat of a
double-barreled answer. We at Gen-
eral Electric think it’s best to get
broad experience in a specialized
field. By that, I mean our training
programs allow you to select the
special kind of work which meets
your interests—manufacturing, en-
gineering, or technical marketing—
and then rotate assignments to give
you broad experience within that
area.

Q. Are training assignments of a pre-
determined length and type or does the
individual have some influence in deter-
mining them?

A. Training programs, by virtue of
being programs, have outlined as-
signments but still provide real op-
portunities for self-development. We
try our best to tailor assignments to
the individual’s desires and demon-
strated abilities.

Q. Do you mean, then, that | could just
stay on a job if | like it?

A. That’s right. Our programs are
both to train you and help you find
your place. If you find it somewhere
along the way, to your satisfaction
and ours, fine.

One of a series

Interview with General Electric’s

Frank T. Lewis

Mgr., Manufacturing Personnel Development

The Next Four Years:
Your Most Important

Q. What types of study courses are in-
cluded in the training programs and
when are the courses taken?

A. Each of our programs has
graduate-level courses conducted by
experienced G-E engineers. These
courses supplement your college
training and tie it in with required
industrial techniques. Some are
taken on Company time, some on
your own.

Q. What kind of help do you offer em-
ployees in getting graduate schooling?

A. G.E.s two principal programs
of graduate study aid are the Honors
Program and the Tuition Refund
Program. If accepted on the Honors
Program you can obtain a mas-
ter’s degree, tuition free, in 18 months
while earning up to 75% of full-time
salary. The Tuition Refund Program
offers you up to 100% refund of
tuition and related fees when you
complete graduate courses approved
by your department manager. These
courses are taken outside normal
working hours and must be related
to your field of work.

Q. What are the benefits of joining a
company first, then going into military
service if necessary.

A. We work it this way. If you are
hired and are only with the Company
a week before reporting to military
service, you are considered to be
performing continuous service while
you are away and you will have your
job when you return. In determining
your starting salary again, due con-
sideration is given experience you’ve

GENERAL @3

gained and changes in salary struct-
ure made in your absence. In addi-
tion, you accrue pension and paid-
vacation rights.

Q. Do you advise getting a professional
engineer's license?What's itworth tome?

A. There are only a few cases where
a license is required at G.E., but
we certainly encourage all engineers
to strive for one. At present, nearly
a quarter of our engineers are li-
censed and the percentage is con-
stantly increasing. What’s it worth?
A license gives you professional
status and the recognition and pres-
tige that go with it. You may find,
in years to come, that a license will
be required in more and more in-
stances. Now, while your studies are
fresh in your mind, is the best time
to undertake the requirements.

Your next four years are most impor-
tant. During that period you'll undoubt-
edly make your important career de-
cisions, select and complete ftraining
programs fo supplement your academic
training, and pursue graduate schooling,
if you choose. These are the years for
personal development — for shaping
yourself to the needs of the future. If
you have questions still unanswered,
write to me at Section 959-6, General
Electric Co., Schenectady 5, N. Y.

LOOK FOR other interviews dis-
cussing: ® Salary ® Advancement
in Large Companies ® Qualities We
Look for in Young Engineers.

ELECTRIC



