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} weerLy and indirectly, the average
EE[ family in America consumes more
cectricity yearly than families in any
other country in the world. The demand
for more “juice” has grown with un-
believable rapidity, and it's s6ill grow-
ing. By 1933, the elecwrical generating
capacity of our nation is expected to
reach 90 million kilowarts!

Steel 1s a vital material 1 the pro-
duction of clectricity.
stations and great power dams are made
of steel and concrete. Special steels are
required for turbines and other genera-
ting machinery, Steel towers carry

~
Central power

steel-reinforced transmission lines across
mountain and prairie alike.

Helping to mect America’s constantly
growing demands for more “juice” 13
only one of the big jobs ahead for United
States Steel. There are many others.
And they all call for the services of
thousands of carefullv-trained, technical
specialists. For steelmaking today 1s a
precision operation, as dependent for
success on the knowledge of metallurgi-
cal, mechanical, chemical, electrical, min-
ing, civil and ceramic engineers, as upon
the plant workers themselves.

To assure employees opportunity for

maximum personal  development and
provide a sound foundation for advance-~
ment in the organization are fundamen-
tal objectives of U. S. Stee \
participating in educational activities of
U, S. Steel comprise a group exceeded
in size only by the student bodies of 2
few of the nation’s lurgest universities.
In these educational programs, partic-
ular attention is given to the develop-
ment of college graduates and other
technically trained men.

For men who can qualify, a career
with United States Steel offers a prom-
1sing future,
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the Californio Institute of Technology
has one of the lowest academic faihm‘
rates to be found among the celleges
of this country.

As any undergraduate, or alumnus,
van tell you, this is definitely not duoe
ta any “pipe” course of instruction. It
s due in large measure o the Institute’s
Admissions  Conunittee, whose hard-
working members have, over the vears,
evoived a highly satisfactory system for
selecting young men for tech who
are likely to use Caltenh’s training te
the bhest advantage.

On page 5 of this issue, Winchester
Jones, a wmember of the Adraissions Com-
mittee since 1930, and Dean of Admis-
sions since 194¢ (he also manages to
serve as Registrar and sgciate Pro-
fessor ~of English} tells something of
how this committee works—af the kind
of men it looks for, and what # does
when it finds therm.

Transportation

Martin Web er, author f “Trans-
portation—A  Civie Problem,” on page
11, was graduated from Caltech in 1937
with & B.S. in mechanical enginesring.
In 1940 he veceived his LI.B. from
the Harvard Law School. He was asse
ciated with a Los Angeles faw firm for
24 vears, served in the aray for 3%
years and came out a leutenant in
the Air Corps. He is now practicing
jaw ander the fins name of Webhster,
Horgan & Kline in Los Angeles. The
firm engages in gensral practice, but
Mr., Webster specislizes in tax and
husiness law problems
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Here it is practically Christmas time
again. Like a lot of little boys, we're
getting some new trains for Christ~
mas--although they won't all be in
service on December 25.
As a matter of fact, we've been so
. excited about the new Shoste Day-
light between Portland and San
Francisco, and the new, overnight
Starlight between San Francisco and
Los Angeles, that we’ve almost over-
looked something. The car builders
have been unobtrusively filling our
order for new chair cars, Pullmans,
lounge cars, dining cars etc. right
along.

It never seems quite as exciting to
put new cars on an established train
as it does {o start out with a whole
brand new train—but the end result
is about the same. Qur trains are
getting better all the time, on all of
cur four scenic routes,

New Sunset Limited

But our biggest splash is still to come.
When the new Sunset Limifted arrives
it’ll be Christmas in early summer.
Five completely new streamliners—
$15,000,000 worth of luxurious equip-~
ment-—will skim between Los Ange-
les and New Orleans svery day in
only 42 hours. No extra fare. Watch
for it. ’ )

Coup de Grace

Going back to the Shasta Daylight
for a moment, we have a report of
what seemed to us to be a cute com-
pliment for the train. It's a true story,
too. We didn’t make it up.

A lady friend of ours was recon-
structing her face in one of the Shasta
Paylight’s spacious powder rooms
when another woman came in, sat
down with a sigh of complete satis-
faction and said, “My, isn't this a
beautiful train?”

“It certainly is,” our friend agreed.

“T don’t see how they could do a
thing to make it more perfect,” the
stranger added. And then, after a3
moment’s reflection during which she
must have concluded that nothing
could be absolutely perfect, she fin-
ished lamely with, “Of course, I sup-
pose they could give free hand lotion
in the restrooms.”
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Bowl Bound?

While we always knew that our fraing
go to the best places, even'we were
a bit surprised at the number of New
Year’'s Day ‘“‘footbowl” games you
can go to on S.P. trains. There are
the big three, of course: Rose Bowl
in Pasadena, Sugar Bowl in New Or-
leans and the East-West game in San
Francisco. But did you know that we
also serve the Cotton Bowl at Dallas,
the Sun Bowl at El Paso, the Oil
Rowl at Houston, the Harbor Bowl
at San Diego, the Salad Bowl at
Phoenix, and the Cattle Bowl at Fort
Worth? Well, we do-—and we're the
hest way to get there, too. Mo traffic
to fight-—no weather to worry about.

Upsy-Daisy

Now that winter’s here, so is the
world’s largest ski lift. Squaw Valley,
smooth new ski spot near Truckee
on our Overland Route is going full
blast. Double chair lifts mean you
can talk o somebody during the 18-
minute, 8,200-foot ascent. There are
two part-way stations for beginners,
and in case you lose your nerve en-
tirely you can stay put and ride the
1ift back to the starting point. Sight-
seers are doing it all the time. Cost-
wise you can practically write your
own ticket. Rates from $1 per night
with your own sleeping bag to you-
name-it at swank open-all-winter
Tahoe Tavern. Ask your S.P. agent
about train service to Squaw Valley,
Norden, Soda Springs, Reno and
the Sugar Bowl. Plenty of room for
your skis.

Hot Spots, Too

If all that cold white stuff doesn’t
appeal to you, drop a note to Mr.
F. Q. Tredway, Room 735, 65 Mar-
ket St., San Francisco. He has a new
List of Resorts and Guest Ranches”
along Scouthern Pacific Lines in
Southern Arizona and the South-
west. It tells names, prices and loca-
tions, and he’ll send it to you along
with a picture-crammed folder about
how to take a vacation in those parts.
(It’s easy—you don’t do anything
and the vacation comes fo you.)

Merry Christmas and Happy New
Year, t00.

The friendly Southern Pacific

WATER FIGHT

SIRS: Your (cetober 1949 issue varvies a
story by Franklin Thomas concerning: the
fight over Colorade River water. 1 hardly
expect that a California publication will
carty Arizona’s side of the fight, however
meritorious  that side may be. However,
there are certain statements toward the end
of the article which should be challenged.

The Central Arizona Project iz a self-
fiquidating feasible from hoth
and  engineering standpoints,
regardless of Mr. Thomas' opinions. To
assure Californiansg that their vights will
not be vielated, Arizena has agreed that

project,
economical

the irrigation features of the Project ran-
not even - be begun until water rights are
settled through Supreme Court adjudica-
tion. Arizona has presenied extensive sia-
tistics  of an wunblased nature. to prove
ihat this Project, contrary to the propa-
ganda emanating from the Imperial Trri
gation  District, does not  threaten the
supply ~ of = Southern  California.
Avizona is part of the economic domain
of Southern California, and has no desire
to injure that avea.

water

Howard J. Smith

Executive Secretary

Ceniral Arizona Project Association -

Phoenix, Arizono

Mr. Smiths letter. like Mr.
Thomas™ article, seems to provide a
confirmation—if any were needed---
that a controversy over Colorado
River water does exist.

Says Franklin Thomas:

Though Mr. Smith claims that the
Central Arizona Project is feasihle,
nearly all government agencies, in-
cluding the Budget Director—but ex-
cluding the Bureau of Reeclawation
——say it 15 not.

Mr. Smith does not deny that the
land benefitted would pay none of
the construction costs and only part
of the operating costs. Nor does he
deny that even the interest on the
money proposed to be advanced from
the Federal Treasury would be di-
verted to subsidize the jrrigation in-
stead of going to the Treasury, His
standard of feasibility is decidedly
warped from that of a self-liquidal-
ing project which repays for its
benefits.

As to the reference to the [mperial
Water District - the Metropolitan
Water Distriet’s right in the river is
junior to that of Imperial. so if any
of California’s water is alienated it
will be the Metropolitan Water Dis.
trict and the Coast cities which will
be affected.



MECHANICAL ENGINEERING
PRACTICE

by C. F. Shoop and G. L. Tuve
McGraw-Hill, N.Y., 513 pp. $4.50
Reviewed by Peter Kyropoulos
Assistant Professor of
Mechanical Engineering

The fact that this book is in iis
fourth edition since it first appeared
in 1930 indicates that it is well re-
ceived and that its authors are try-
ing to keep it up to date. This is
not an easy task when it comes to
a aboraloxy text, but in general the
avithors have been successful.

A number of new chapters and
individual items have been included
for the first .time in a laboratory
text {oscilloscope; noise measure-
ment; a chapter on properties of
fluids; awtomatic control; heating,
vcntliatma and conditioning — fo
mention lhe major additions}. The
section on report writing has not
been changed. {tis brief but good.

After these general and favorable
comments, it is in order 1o point
out what the reviewer thinks are per-
haps minor bul not unimportant
omissions.

The book clatws to be intended
primarily. for use in engineering
schools, but also as a reference for
the student  abter graduation.  In
either case, more refevences and pre-
cise references ave needed. It is the
reviewer's experience that the average
engineering student is utterly he]p—
less when confronted with the neces-
sity of looking up original literature,
A reference book pught to be full
of references where more detail can
be found. The whole problem of
electronic pressure pickups is covered
in 14 correct but sketehy lines, Me-
chanical indicators and PV diagrams
are given 13 pages. It is understand-
able that not all the gruesome detail
of high speed engine indicators is
presented, but a list of references
wonld be highly desirable.

While on the subject of engine
indicators, one general lack comes
to mind: the complete absence of
an appraisal of accuracy or methods
for such dppmisal {exception: fluid
meters). The reader remains in the
dark as to the diffculties of getting
indicated work from diagrams. On
page 468 (in the section on engine
testing) the ASME Code is quoted
as prohﬂntmﬁ the use of an indi-
cator above speeds of 400 rpm. Yet
Figure 40 presents an indicator sup-

posedly good ap te 2,400 rpm. For
once the ASME Code is right.

in the section on dynamo,mei’ers,
no mention iz made of the speed-
power absorption characteristics of
the different types. This is important
“after graduation” in selecting the
proper dynamometer for.a given pur-
pose. True, this is na problem in the
school laboratory ~with its usual
tatlor-made experiments, but it is
vital for the understanding of the
art of dynamometry. Lar% Prony
and rope hrakes should be thrown
out of the instruction  laberatories
as well as the text. Instead it would
be nice to see a few do's and don’ts
of adapting electric motors for use
as dynamometers,

The chapter on oiling devices could
well he left out. The same goes for
the section on reciprocating steam
engines. Thiz type of engine is in
engineering what the platypus is in
zoology.

Chapter on oils, friction and lubri-
cation: In the classification of oils
the use of “compounds” is mislead-
ing. In modern practice a “eom-
pound oil” is one containing addi-
tives. It bas escaped the asthors’
notice that the bulk of lubvicating
oils are no longer Gbtained by frac.
tional distillation, but by solvent re-
{ining. No definition on premivmm
and heavy duty oil is given. Again
the lack of proper references is an-
noying. There is & whole hook
on petroleum testing issued by the
ASTM. Reference to this collection
would be preferable 1o the occasion-
al listing of ASTM number designa-
tion alone.

The section on viscosity is fine
but the subject could he approached
in a more fundamental wmanner, The
Sayholt viscosimeler is going out fast
and the Ostwald viscosimeter in one
form or another is becoming the
standavd. It is a very nice applica-
tion of laminar flow and can serve
well as an experiment both in vis-
cosimetry and fluid mechanics. Like-
wise, the torsion viscometer can be
used to show that this instrument
vields the absolute viscosity for
physical reasons. The falling hall
viscosimeter {Hoeppler) ran be nsed
in the Taboratory to find the viscosity
of gases, to mention only one good
reason for using The text gives
none,

The SAL classification of oil vis-
cosities is given in tabular form
which is not revealing. A plet of vis-
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OBIE  connNuE FROM PAGE 3

cosity vs. temperature {ASTM chart)
would show s usefuluess by mak-
ing it apparent that the SAE num-
bers define adjoining bands of vis-
cosity ranges — a function which
in turn prevenis specification writ-
ers from pinning the lube-oil refiner
down to a single line or value of
viscosity.

In the section on the Orsat analyz-
er there should be a discussion of
the likelihood of errors and their
strong effect on the /A calenlation,
Later on the Orsat analyzer is recom-
mended for measurement of F/A
ratios in internal combustion engines
but not a word is said about the in-
herent ervor due to the uuavoidably
overestimated amount of N, This
actually means that charts must be
used in preference to caleulation
from the analyzer data. The review-
er is aware of the fact that school
laboratories generally avoid the sub-
ject — which prelongs the lives of
instructors and is prone to make
asses of the students “after gradua-
tion.”

The reviewer should apologize ai
this point for going over a book
with a fine-toothed comb. It is done
because he is constantly grappling
with laboratory instructions and is,
therefore, rather fussy. To reassure
the alarmed aothors he should also
mention that he will keep on using
the text in preference to others.

EARTH ABIDES
by George R. Stewart
Random House, Inc., Mew York,
373 pp. $3.00
Reviewed by Eric T. Bell

Professor of Mathematics

Doubtless many readers of this
magazine are familiar with two of
Stewart’s earlier books; Storm, and
Fire, Although he is a professor of
English at U.C. (Berkeley}, he some-
times writes like an engineer. Bt
for this, his latest book might have
been pure corn. It is not, although
the dual themes are as old as Gene-
sis and have been worked over in
numerous variations many times, Not
a Hood but a swift and deadly new
disease wipes out all but a few of
the human vace, Ish (for “Isher
wood”) is the Noah of this “Great
Disaster.” As material civilization
begins to crumble, Ish graduslly de-
volves into a kind of Adam whe, in-
evitably, finds his Eve, Em (for
“Fanma’™), a level-headed lady with
Negro blood, and nature takes ifs
time-worp course, Em is hailed by

CONTINUED ON PAGE 23
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Each year 180 freshmen are selected
for ndmission to Caoltech. Here, ths
Institute’s Dean of Admissions tells
how ~ and why — they are chosen,

by L. WINCHESTER JONES

HE CALIFORNIA INSTITUTE catslogue, under
the heading of Lducational Policies, quotes as fol-
lows from a statement by the Board of Trustees: “The
primary purpose of the undergraduate whuol is to pro-
vide a collegiate education which will best train the
creative type “of scientist or engineer so urgently needed
in our educational, governmental, and industrial develop-
ment.”

Ignoring the remark of one professor who says that
the catalogue is his favorite work of fiction. it is obvious
that the foregoing objective can be attained only by
offering the proper kind of training to people who can
use it to the best advantage. Just what constitutes the
proper kind of training is fortunately not the subject of
this article. The Admissions Commiltee is concerned
only with the problem of deciding who can use it to
the greatest advantage.

Leavmg cut the penod immediately following the
war when the number of those desiring admission rose
into the thousands, the California Institute veceives ahout
600 completed applications a year for admission to the
freshman class, out of which must be culled the 180
individuals which the Admissions Committee thinks are
most likely to become the creative type mentioned
above. Immediately certain guestions arise which demand
an answer, if only a temporary one subject to change
in the light of further experience,

What is meant by a creative type? Are the desire to
create and the possession of the ability to learn and
the imaginaiion essential to creation enough—or must
such qualities as persistence, steadiness. and persuasive-
ness be included, along with at least some competence
in organizing group activities? What are the peeds of
edu(‘a[mu, government, and industry in terms of creative
scientists and engineers? Is our prospective graduate to
work in a laboratory with a smalil group of equals, or
will he be expected to supervise the activities of numer-
ous asgsistants and to sell his ideas to a board of divectors?

Many would claim that we are talking about two
kinds of job responsibilities so widely different that we
are not likely to find the qualities necessax.y for both
combined in a single individual. The man who ?njuw
working individually or in small groups on creative
research in the field of ideas and things is not likely
to be happy or successful as an organizer, supervisor,
or salesman—even of ideas. Conversely, the executive
type who likes to work with people will pxefex to devote
his creative powers to building an organization rather
than to solving problems in nuc?ear physxcs or thermo-
dynamies.

According to this convenient division the answer 1o
the admissions problem at the Institute is comparatively
simple, The creative type of scientist or enginser for
whom we are logking is really of two types distinguish-
able by differences in tastes and interests which will
in most cases have become apparent by the last high
school year, and which will be revealed by school and
entrance examination grades and by information on the
application blank covering extiracurricular activities and
spare time projects. If we sopplement this information
with personal interviews and discussions with teachers
it should not be 1oo dificult to separate the sheep from
the goats and admit the proper number of each to make
a well-balanced flock.

A mixed flock — or all one breed?

There are two dificulties with this conception of the
problem. First, every aspivant for a bachelor’s degree
must meel the same rigorous standards in the same basic
science subjeets, especially in the first two vears, re-
gardless of whether he is destined to become a research
mathematician or a vice-president in charge of sales.
Presuming that the Admissions Committee has done a
reasonably good job of selection on the basizs of scho-
lastic ability. this should not be too dificult for those
whose interesis are almost exclusively academic; but
those who feel the necessity of expressing themselves in
extracurrienlar activities and to whom college means,
at least in part. an opportunity for such expression may
find themselves in diffieulty. They may have to choose
between a degree of concentration on studies which io
them appears stale and unprofitable and a transfer to
another college where the academic pressure is not so
great. Whichever choice they make, they are apt to re-
gard the Institute with mixed feelings, and their experi-
ences create & reputation which discourages applications
from others of similar tastes and aptitudes.

The second dificulty s even more fundamental. No
even the most enthusiastic worker in pure research can
be sure that he will escape the burdens and responsi-
bilities of the executive. A few may go through life
happlh concentrating on activities of ihrn own choos-
ing, but to most of those who make valuable contri-
butions to progress in engineering or science there will
come opportunities to head important developmental
projects in the fields of education, government, or in-
dustry involving knowledge and ski}l which ihe} are
perhaps umqueiy fitted to furnish. Such spportunities
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ons Committee has been reluctant io ebandon
that old standby, the subject-matier achicvement itest.

The Admissi

often carry with them a kind of obligation 1o accept
which is not easily shyugged off hecause one might pre-
fer to be let alone. On the other hand. if the man best
fitted by techoical knowledge and skill to bead a proj-
ect belongs to the iype that tends to avoid experiences
connected with organization. management, and persuasion
his leadership is not likely to be successful if the project
is at all extensive. Moreover, the same can be said of
leadership in technological developments placed in the
hands of those whose executive tendencies have led
them to slight the stricter diseiplines in scientific funda-
menials.

A combination of talenis

What i needed, then, is a cowbivation of therough
terhnical training underlying genuine scientific aptitude,
with an understanding of, and at least some interest in.
those qualities which are essential if a man would
undertake to direct the efforts of others.

It seems hardly uecessary to point out that such a
combination of talents in the same individual does exist
in a significant number of cases. The technical develop-
mentis during and since the war have only served to bring
to popular notice what has been true for years; namely,
that the men who can head our large cooperative enter-
prises for technological advancement are not only greal
arganizers and greal managers, but outstanding engineers
and scientists as well. Somehow, somewhere, they learned
to be both.

1t is certainly not the purpose of the Admissions Com-
mittee of the California Institule to ignore the student
who by desire and temperament is fitted to work ex-
clusively in the realm of ideas and things. Neither would
it be very intelligent to concentrate on the executive
type which is unwilling to meet the challenge of scien-
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tifie discipline; but if we are honestly trving to train
the creative type of scientist and engineer so urgently
needed in our educational, governmental and industrial
development. we must recognize that it is human nature’
to follow those who know how to beckon attractively
and to ignore those who hide their lights under bushels
of concentration. It is the obiect and the hope of the
Admissions Committes that those it selects will have
the spark that can be kindled into light and that thev
will know how to emerge from under the bushel that
they may give light to all the house.

The realization of this ideal in even a majority of
the 180 freshmen selected annually would requive a
very large amounnt of available material from which
to choose, and an even larger degree of omuniscience
on the part of those who do the chooging, Neither of
these conditions prevails at the California Institute,
hut the ideal is nevertheless worth striving alter by
eVery means we can devise, ' -

How students are selected for admission

What are some of the means by which studepts are
at preseut selected Tor admiission to the Tustitnte? First
it should be said that they are neither new nor spec-
tacular. The Admissions Committee has studied a nnmber
of tests designed to reveal aptitude and interest with-
out examining knowledge iu a specific field, which, #
is claimed, should be vouched for by the applicant’s
high school record. Considering the wide variation be-
tween secondary schools pot only in grading standards
but in the content of the courses themselves, and know-
g that a firm grasp of mathemadtics aud the sciences
at the secondary level is essential 1o success at the Tnsti-
tute, the Commitice has been veluctant to abandon some
form of that old stand-by. the subject matter achievement
test. The secondary school record is of great ivaportance,
but to use it as the sole basis for jndging an applicant’s
ability to handle problems in mathematics and physies.
or to organize and present his ideas in writing would.
in the opinion of the Committee, incur the risk of too
farge a number of failures in the first year.

Nevertheless, the secondarv schoo! record is the first
thing serutinized by the Committee, If a student has not
done well in school there is very little chance that he
will suddenly develop the interest or the ability to meet
college standards. This does not mean that he must be
a “straight A7 A “straight A” who was at the same
time well adjusted to the life around him would make
an ideal candidate. If his grades have resulted mainly
from a pious concentration on schaol work in order to
dodge the necessity of making this adjustment, the Com-
mittee would greatly prefer a better-rounded individual
with a less spectacular classroom record. For the benefit
of those who ask, “Are geniuses then excluded?” it
should be added that geniuses are not necessarily or
often queer, and most certainly queerness is not an in-
faliible sign of genius, Where we are convinced of his
genuineness we will gladly welcome the genius, but
we. are not in the market for freaks. A candidate for
admission must present a record showing that, especially
in his last two years of high school, he has done better
than average work, but he does unot have to stand at
the very top of his class.

For many vears the Institute zave enlrance examina-
tions made out and corrected by members of the faculty,
As more and more applications were received from points
distant from Pasadena the administration of the tests
became an increasingly difficult problem. An applicant
living too far away to come to the campus had to per-
suade one of his teachers to proctor the examinations



for six hours on each of two Saturdays—a somewhat
excessive demand on the teacher’s free time. If an ap-
plicant were refused here he could not use the tests for
entrance elsewhere. and for this reason a substantial
number of good men each year who disliked putting all
their eggs in one basket probably preferred 1o take
examinations which had a more universal application.
The Institute tests were of a kind which called for care-
ful scrutiny of each problem on the part of those who
did the grading, and as the number of examinees grew
it became increasingly difficult for a department repre-
sentative on the Admissions Committee to grade his
particular set of papers in the time allowed. To have
parcelied this work out among a group of vounger
assistauts would have impaired the quality and uni
formity of the grading.

These are among the reasons why the Institute will
use the tests of the Colleoe Entrance Examination Board,
commencing with the class to be admitted in 1950.
These tests were selected after careful investigation and
after studies had been made which included the ad-
ministration of College Board Examinations to. an entire
entering class which had. of course, previously taken
the Institute teste. The results of the two sets of tests
were compared with the grade-point averages of these
men at the end of the first year at Tech, and while both
tests proved to be good predictors of the degree of suc-
cess here, the Board examinations were somewhat better.

Alumni pitch in

At this point it is appropriate to mention with grati-
tude the hard and escellent work done by a number
of Tech graduates who established examination centers
and arranged for supervision of our tests in Boston,
Chicago, New York, Philadelphia. San Diego and San
Francisco. If cur alummni were more widely scattered
and if applicants did not sometimes turn up in the most
exiraordinary places, the administration of our own
tests would not be a problem.

{t is impossible to predict at this time just what effect
the shift to the College Beards will have on applications.
It is expected that these will increase somewhat, especial-
ly in the East and Midwest, where the Boards are taken
as a matter of course by a very large number of those
who intend to go to college. The fee of $12 which the
Board charges for the full set of tests required by the
Institute muay discourage some, but we believe that this
defect is ouwtweighed by the far greater convenience
with which dpphmma can arrange io take the examina-
tions,

The College Board tesis which an applicant must take
for admission to the Institute are the three-hour morning
program which consisis of an aptitude test in mathe-
matics and in verbal ability, and an afternoon program
of achievement tests in physics, chemistry, and advanced
mathematics, each requiring one hour. It is regrettable
that a apemal test in English cannot he mdudeﬁ but
this subject is perhaps ddcqudteiy covered in the verbal
section of the morming program. The mathematics sec-
tion of the morning program is not sulficient for our
purposes, hecause il is intended to reveal general apti-
tude rather than to indicate actual performarice at a
cerfain level as does the afternvon achievement iest.
Moreover, this subject is the one with which most Tech
freshmen are likely to have difficalty, and it will be
valuable to have this additional information.

The question now arises as to the weight which the
Admissions Commitiee gives to these examinations. Ix-
perience with the Institute examinations formerly given

has shown that out of a group of say 500 examinees the
lowest 30 percent probably cannot make passing grades
at Tech and caun be eliminated on the basis of the exam-
ination grades alone. The top 10 percent have a good
chance of making outstanding records. This leaves 60
percent, or 300 individuals, about whom it is diffcult
to make predictions solely on the basis of the examin-
ations. Comparisons of test grades and performance in
the first vear at Tech have shown that while in general
those in the upper brackets of this large m!dd]e group
do better academicslly ‘than do those near the bottom,
there is a large number of individuals whose records
at Tech are much hetter or much worse than the test
grades indicated. 1f in thiz group the examinations
were almost the sole eritevion for admission a very
signihcant number would be tunied down who, on the
basis of actual performance in eollege, might have made
far betier records than many who were Selected. Con-
cerning those whose fest vesults place them in this
category, more information is needed if the best material
is 1o be picked. There iz no rveason to believe that the
switch to the College Boards will materially alter this
situation.

The percentages given above are not, of course, exact
nor are they constani from vear to vear, but within
the general aveas indicated they have proved to be a
very satisfactory way of separating those whe in all
probability could not succeed in our work from those
who should be given further consideration. If 30 percent
seems like a small number to eliminate by means of
the snivance examinations, it should be remembered that
the candidates have already besn fairly well screened
on the hasis of secondary school vecords and by their
school advisors, who are hkeiv to discourage the poover
students from maknm application.

When the cxammdtlen results are known, the Ad-
missions Committee is still faced with the pmhiem of
selecting 130 men from among the top 350 remaining
out of our bypothetical 500 examinees. What {urther
information on these men can be secured? Une im-
mediately thinks of letters of recommendation, and these
can be of great assistance, especially if they come from
those who know something of our work and the kind
of student for whom we are looking, Of much greater
value, however, is a personal interview with the student
himself, and not only with the student but also with
his teachers who have had an opportunity to ohserve
his characteristics and his aptitudes from day to day
over a period of a year or more,

The interviewer an the spot

The position of the intervieweyr is a delicate one. In
his relations with an applicant he must try to remove,
or at least to penetrate as far as ;>o~:~1nie, the barrier
which the student’s shyness and anxiety will inevitably
raise between them. This shyness can assume a number
of outward manifestaticns, the least diffcult of which
are the awkwardness and mental numbness usually
associated with the word. Last year | interviewed two
men al the same school and considerably astonished
the principal when I told him something of my conver-
sation with each. The maun who the p'rincipdi had feared
would ruin his chances because of the pﬁ‘w!caf and
mental awkwardness which came over him in moments
of that kind, and who did come into the room looking as
though he had been frozen into a cake of ice at a par-
ticularly bad moment, loosened up and gave a very good
aceount of himself. The other apphczmi zave a ﬁrct im-
pression of possessing far greater poise, Dut throughout

DECEMBER 19497



the interview he refused 1o emerge {rom his chosen
disguise, an aitiiude and bearing not unlike those of
the British officers in whiskey advertiseients, and the
grace and affability of a secretary of state abont 1o be

pholoz_laplwd with Vishinsky, and he revealed just as
little of himself. The first thing an inferviewer must
get 1id of is any susceptibility to prejudice created by
first impressions.

In his conversations with teachers and with school
administraiors the interviewer must likewise be wary,
He ix irving to do three things: first. to test his own

judgement by securing the honest apinions of those »

who should be in a far hetter position to knew some-
thing of an applicant’s real qualifications; second,

size up the school and the value to be placed on what
he is told; and thivd, to leave behind him a sofficiently
good impression of the California Institute so that in
the future more good men will be encouraged to apply.

The first of these tasks will be satisfactorily accom-
plished only if the interviewer gains the confidence of
those to whom he is talking. He must convince them
that he is as much interested in the welfare of the ap-
plicant himself as they are; otherwise on any issue
about which there is doubt he will get non-committal
answers at best.

In sizing up the school and the teachers or adminis-
trators with whom he comes in contact he must determine
whether. for example, in a large school there are veally
sufliciently close relations between students and faculty
to give an opportunity for personal judgements, or
whether the student under discussion iz just a name in
a voll book and a card in an efficiently indexed file.
A1l school administrators are between two fires, Parents
who send a child to be prepared for college are not
pleased when junior fails of admission. On the other
hand. colleges which have had unfortunate experiences
with the recommended graduates of a given school are
apt to be chary about admitting move. Very few schools
indeed will try to play one side at the expense of the
other. Most teachers, councilors, and other administra-
tors are sincerely interested in the future success of
the stadent himself, and they are quite properly alse
sympathetic. They want to give him every chance. When
the case is not a clear-cut one either way, the degree
of recommendation becomes a nice matter of judgement.
and the quality of judgement can vary widely from one
school to another.
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Members aof the Admissions
Committee conduct personal
interviews to determine the
suitability of candidates for
admission to the Institute.
Dean Jones Is interviewing
prospective student ot lefi.

Tn trying to create the impression he would Iike tfo
leave hehind, the interviewer himsell is i the midst
of a number of fires. He cannot trespass unduly on the
time of those he meets, and most of the time at his
isposal will, of course, be devoted io sizing up the
applicant. Yet it is traportant that those to whom students
come tor advice should know what kind of man Caltech
wants, They should also know that Tech is not beating
the bushes for mere numbers of applicants. We have
plenty of those. What we have not in plenty-—what
no college that is worth the prico of adrmission has In
plentv»-—- is a throng of applicants all of whom measure
up to the ideal. God forhid that we ever should have!
When we do, it will mean that we have given up trving
and lowered our sights; and when this happens, the
average of what we do get will be proportionately
farther from the ideal.

For an interviewer to stale our attitude in these words
would, of course, scare most school autherities out of
ever encouraging anyone to apply. What he must make
clear is that our ideal is not necessarily the “straight
A,” not necessarily the genius, but the man who, what-
ever else he may be, has the brains and the fortitude,
and who will someday have the influence necessary to
make his creative ideas stick. He must, of course, have
demonstrated in his secondary school work that he has
sufficient facility in mathematics and physics to do satis-
factory work in courses which are as difficult at the Cali-
fornia Institute as they are in the engineering or science
majors at any other reputable college. Equally im-
portant, he must have a real interest in preparing for
a career in engineering or science. If there is a reason-

able chance that he has these qualifications, we hope
that his teachers and advisors will urge him to applv
and to see what he can do on the examinations in rve-
lation to others who also take the tests. I there remain
any doubts, they can be gone into at the time of the
interview,

When an interviewer has made all this clear in ten
or a dozen words he will find that he is already late for
his next appointment a hundred miles away. His most
difficult task may, however. still remain 1o be done if
he feels that the student he has just seen will not measure
up to admission standards. When this feeling is more
or less in tune with what has been exprmsnd durlng
the discussion of the student’s qualifications there is no
problem, but if there is a strong school recommendation.




the interviewer must tactfully pave the way for the
rejection letter he is fairly sure must be sent. :

On the way to his next destination he will have time
to sort out his ideas. Did the applicants at the last
school seem 1o possess the desired personal qualities
already developed oy likely to develop in the future?
Was there a reason why the low grade earned by student
A in the physics examination should not be taken as a
measure of his grasp of the subject? Are the standards
of this schoel such that its medium grades are the equiva-
lent of higher grades at other schools? Can the judge-
ments of §is staff be relied upon in the face of an -
favorable examination record or a poor impression cre-
ated by the student? On the basis of the interviewer's
impression should applicant B be pushed into the ac-
cepted group in spite of a relatively weak academic
record, and is applicant C just an examination hound
whose only real ability is to regurgitate information on
demand, and should he, therefore, be eliminated in favor
of a man with a poorer reeord but better all-around
potentialities?

The final anolysis

in attempting to decide qguestions like these the Ad-
missions Committee meets every day for two weeks afler
its members have completed the interviews, Every ap-
plicant is carefully discussed wntil the Commitiee feels
it can veach a decision on two points. Can this man use
to the best advantage the kind of iraining afforded at
the California Institute? Is he the hest man we have
available for one of the remaining places in the entering
class? That some of those adwitted do not turn out to
be the best goes without saying, and those who must be
turned down should have the satisfaction of knowing that
the Committee is far from infallible. In one thing the
Committee can take some pride. The California Tnstitnie
has one of the lowest academic failure rates to be found
among the colleges of this country.

It might be thought {rom the foregoing that Caltech
is interested only in applicants for admission to the
first year, but transfer students are equally welcome he-
cause good men are just as likely to come to us from
other colleges as they are directly from high school. To
enter the California Lustitute a travsfer must have eovered
the substantial equivalent of the first year or the first
two vears at Caltech by June of the year in which he
desires admission, and he must have earned good grades.
Regardless of the college he has previously attended,
he must take the transfer entrance examination given by
the Tustitute early in June of each year. His standing
on these examinations will be the largest single factor
in determining his admission.

This article has been an attempt to summarize the
problems and policies of admissions at Caltech. These
problems and policies are intensely inleresting, at least
to those responsible for them, and they are of funda-
mental importance to the well-being of the college. But
the work of the Admissions Committee is only the middle
link of a three-link chain. Before the Cornmiliee knows
of his existence a student must make application, and
even after he has been admitted there may be factors
which prevent him from turning up on registration day.

First, what about applications? The reputation of
the Institute is such as 1o assure an adequate supply from
which to select 180 good students, even if nothing more
were done. Bul bearing in mind our ideal, what we
wani each vear is 180 better men, and the greater the
number and diversity of those who apply, the more
chauce we have of getting them. To increase the supply
we must, spread information as to what kind of student

we want, what we can do for him while he is here,
and how our particular kind of training will help him
after graduation to achieve the objectives in which he
is interested. We must sometimes try to dispel tllusions
such as that only a goggle-eyed grind can hope 1o earn
passing grades, that there is no time or opporiunity for
extracurricular iuterests, that we do not offer counrses
at the undergraduate level, or that we have never won
a foothall game. We must pay particular attention to
geographical distribution. Onr present ratio of cut-of-
state and foreign students to those from California ie
high, but we would like to see it increase. A student
body which reflects the ideas, tastes and prejudices of
only one locality denies its members a breadth of ex-
perience that is an exivemely important element in col-
lfege education.

Fortunately we do not have ro sell anything or per-
suade anyone: we have only to inform. To do this we
must, like most colleges which are able to select their
students and which are. thevefore, faced with similar
problems, rely mainly on our alumpi and on members
of our staff. Any college values its reputation for scholar-
ship and productivity, but this is often not sufficient in
itself 1o encourage further inquivy. To a high school
seniov such a reputation is vague and somewhat formid-
able. It conveys no idea of the homely details of under-
graduate life in which ke is very much interested. 1t
implies great opportunities bul does not relate them
to the individual. His teachers and advisors sincerely
want him to enter the college which will offer him the
best chance to develop his particular intevests and apti-
tudes, bul they too must have some kuowledge of details
if they are to be in a position to snggest,

What scholarships would do

The last link of our admissions chain which begins
with the urge to send in i application is the one which
euds ‘on vegistration day. In order to have a freshman
class of 180 1t is usually nevessary to admit about 220,
By far the largest number of ecancellations result from
the final realization that the applicant or his parents just
canunt meet the costs and be fair to other members of
the family. Too often some of our best selections are
included in this group. The further from Pasadena an
applicant lives, the greater is the over-all cost of atten-
dance, and this has its effect on geographieal distri-
bution. The answer, of course, is more scholarships
large enoungh to make up the difference between atiend-
ing Caltech and a non-tuition college closer to home
or even 1o make possible the attendance of a few out-
standing men whose only resources are their own .earn-
ings, To the wembers of the Admissions Committee who
have seen some of their best prospects prevented from
entering because there just wasn't enough money, the
matter of increasing scholarships is of primary im-
portance,

The attempt to select students who will make the most
of a college education is certainly one of the most stimu-
lating and interesting occupations a man can engage in.
If the process is to be successful there must be numbers
from which to select, wisdom in selection, the elimina-
tion of the financial barrier where outstanding men are
concerned, and finally, if the whole thing is to have
any meaning. an atmosphere and a quality of training
predominant in the college itself which will best enable
a man to develop into the kind of engineer or scientist,
and the kind of citizen that this world so urgently needs.
Of these requisites the Admissions Committee of the
California Institute is certain only of the last,
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IR WILLIAM ROBERT GROVE {1811-96) is best
known teday as the inventor of the voltaic cell
which bears his name, and as anthor of The Correlation
of Physicel Forces, a book which helped greatly in estab-
lishing the principle of the conservation of energy.
Grove’s caricature (above) appeared in the October 8.
1687 issue of Fomity Fair, as one of that magazine's
remarkable =evies devoted to uineteenth century men
of science, [t was accompanied by this lively texi:
“Seventy-six vears ago there was born 1o & worthy
Justice of the Peace at Swansea an embryo Judge of the
High Conrt, whose name they called William Robert.
As te the details of his early years the oldest history is
silent, but we know that he took an Uxford degree some
twenty vears later, and that he was called to the Bar
in 1835. From that time My, Grove’s career was rendered
hrilliant, first by galvanic electricity, and later by scien.
tific exposition of the law on behalf of commercial
clients. Soon after he entered upon his profession his
health took an indifferent twrn, by reason of which he
was led away for a time from the strait paths of law
to the more fascinating studles of electricity and chem-

by E. C. WATSON

istry, with the happy result that he gave to the world
the evil-smelling battery which bears his name. This
was a great step towards scientific fame, and Mx, Grove
now became a Professor, a Fellow of the Roval Society,
a President of the British Association, and au authority
on the decomposition of water, the continnity of natural
phenomena, the correlation of physical forces, and many
other high-sounding luxuries of the scientific world.
It was now time for Mr. Grove 1o return to his first love;
which he did, very shrewdly making of his scientific
fame a very excellent stepping-stone to Knightheod and
the Bench. In those days science was an unknown gquan-
tity in the {forum, for none of its {requenters had any;
but Mr. Grove changed all that, and soon proved to
the satisfaction of the litigating public that no patent
or other case which might involve any sclemtific or
chemical process was complete without him, 2 fact which
the Government vealised in the course of years, and
so placed him upon the Bench in 1871-—some fifteen
vears later than he should have been placed there,

“Mr. Justice Grove thenceforth proceeded to dispense
a mixture of equal paris of science and law to an or-
dinary public, with considerable discrimination and
some success, and his dispensation was continued until
last month, when he retired from public life full of
honours and of years, He might have been z better
Judge had he been made one earlier in life, but it is
no fault of his that this was not the case. He has always
been noted for his indostry, and for an amount of im-
pertuvbable good humor which has made him a general
favourite with the Bar, and kept him so, even when
his faculties had become slow and hiz sclence old-
fashioned,

“Sir Willlam is a very nice, agreeable old gentleman
of the olden school, who has outlived most of his con-
temporaries, and everyone now wishes him 1o enjoy his
well-earned repose. With one possible exception, he has
never been known to make an enermy, but he has plenty
of friends, and deserves them all. It is doubtful whether
his name will live longest in law or in science; but it
is a fact that all his science never enabled him to master
the intricacies of the Judicature Acts. By his retirement
fie has shown himself to be possessed of much sound
sense,

This is one of a series of articles devoted to reproductions of prints, drawings and paintings
that mark highlights and sidelights in the history of science—drawn from the famous collec-
tion of E. C. Warson, Professor of Physics and Dean of the Faculty at the Celifornie Institite.
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Everyone concedes the need for a solution to Los Angeles’ ornery fransportation problem.
Then why such bungling and delay? Here are the facts — and the hope for the future.

by MARTIN WEBSTER

TP through the streets and vacant lots of Los Angeles,
through back yards, and plots from which houses
have been moved by trucks, threads the Hollywood Free-
way. project (see above). This $25,000,000 highway will
be ‘moré than 96 feet wide and will accommodate eight
lanes for vehicular traffic. Constraction is proceeding
apace. But the highway has a center strip too narrow
for conventional rail traffic; instead there is provision
for bus tarn-outs, ‘

- .This simple statement represents a bitter conflict which
has heen developing in Los Angeles for a number of
years — and which is very little wearer solution now
than it was ten vears ago.

An ever increasing population in the Los Angeles
area has created a transportation problem without paral-
tel. The problem stems from the growing number of
peaple living on the periphery of metropolitan Los An-

geles who commute to the downtown area, There are
more than 2,000,000 people living within the city Hmits
today-—more than 4,000,000 iv the metropolitan avea.
Estimates put the 1970 Los Angeles population as
6,000,000 and automobile registrations at 3,000,000,

Super-highways alone will not solve the prohlem. Ad-
ditional automobiles or busses can only add fo the
traffic in the downtown area. And even so, completion
of the 613 miles of projected freeway is estimated for
no earlier than 1960

These facts are pretty well conceded. The total solu-
tion of Los Angeles’ transporiation problem consists of
freeways—plus. Determination of this plus factor has
been — and still is — marked by conflicting theories,
disputes and delays,

For 24 years, siudies made in Los Angeles have
recommended rail vapid tramsit installation as the in-
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PROPOSED
PARKWAY SYSTEM
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gredient which. supplementing {veeways, would produce
a well-balanced transportation system. The present in-
terurban rail transpertation systerm in metropolitan Los
Angeles consists of tracks ruuning without real rights
of way {except in one or two iselated instances, such as
the double track rail line in the center of the expressway
through Cahuenga Pass in North Hollywood). For the
most part, interurban tracks run at street level. The
trains are delayed by vehicular and pedestrian traflic,
by traffic signals, by intersecting streets and grade cross-
ings. The equipment is largely deteriorated; 44 cars
bounght between 1907 and 1913 are still in use. Since
1916, the company operating the interurban rail system
has had only five profit years, four of them during war-
time, lts president recently stated, “We do not propose to
subsidize the public by further continuing our losses.”
The vesult has been a long-threatened hreakdown in
interurban rail travel, This breakdown and anticipated
population increases prompted the recommendation,
made as long as 24 vears ago. that a real rail rapid
transit system be created.

In September, 1947, a subcommittee of the Los An-
geles Chamber of Commerce, known as the Rapid Trans-
portation Action Group, was formed to breathe life into
the search for a total sclution to Los Angeles’ problem.
This subcommiitee, dubbed RTAG, has made headlines
ever since its appointment. The extent of its actual pro-
gress has heen a good deal less newsworthy however.

When three parkways meet it takes a four-level construe-
ton to unscramble themn. This model shows the four-fevel
interseciton of the Hollywood., Harbar and Arroyo Seco
CParkways in Los 4ngeles; it can be seen under actual
consiruction in the foreground of the picture on page 11.
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The Los Angeles area will be shor through with super-
highweys when proposed plans are carried out, as in the
parkway map at the left. But super-highways alone are
not going to solve Loz Angeles transporiation problem.

In February, 1948, with stariling suddenness, RTAG
announced its plan. It proposed Siate legislation creat-
ing a county rapid transit authority which would vote
$310,000,000 of bonds. The money raised would be used
to construct mine miles of subway beneath the down.
town business district, aud a surface rail rapid transit
system running in the center of projected freeways.
Operation of the system would be by a private utility.
If the Los Angeles City Council approved the plan,
Governor Warren would call a special session of the
legislature,

But one member of the Council balked at the require-
ment of operation by a private utility, and the approval
theretofore considered romtine was withheld. This gave
time for more study of the RTAG plan by neighboring

“eities, and epportunity for more loudly-voiced com-

plaints, One indication of the quality of the plan was
the revelation that ity proposed freeway from Los An-
geles to San Pedro might ruin three hospitals. It would
pas¢ within seven feet of the Orthepaedic Hospital, cut-
ting off its entrance; it would go through the Nursey’
Home of the California Hospital; and it wonld swing
within a few feer of the Methodist Hospital.

The problem takes time and study

Even the RTAG realized the need for more time and
study., It recommended passage of a bill through the
State legislature which would set up & “metvopolitan
rapid transit district” to study the problem. Such a bill
was introduced in the Legislature in January, 1949, this
time with provision for public operation. Passage was
reasonably assured, and the bill was referved to the Los
Angeles City Council for endorsement. But again this
unpredictable body turned thumbs down, and the legis-
lation died,

The transportation muddle can be brought up io date
with notice of a recent $300,000 appropriation by the
Los Angeles County Board of Supervisors for a survey of
rapid transit needs in the county.

How can all of this be explained? Everyone cancedes
the need of a solution to the problem; why such hung-
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proposed mass trans portalion
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highly-populated areas, with
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ling and delay? The answer would appear to be the
fack of a well-engineered plan, and the existence of a
number of competing and overlapping factions:

(1} The “bus group.” It maintains that freeways
with provision for automobile and bus traffic are the
only solution to the problem. This group has been said
to he led by the Pacific Electric interests, which—faring

hadly on passenger vail transportation and well on bus- »

ses—are anxious for a universal switchover io busses.

(2)  The “rail group.” lt claims that busses werely
aggravate the problem in metropolitan Los Angeles, and
advocates instead the use of the center strip of free-
ways for rapid rail transportation feeding out of a sub-
way network under Los Angeles,

(3) The “subway group.” It conceives of the sub-
way as playing a larger part in intraurban travel than
the rail group would give to it. It’s a small group, and
its greatest proponent is Henry Babeock, a Los Angeles
consulling engineer who has well-conceived ideas of a
total solution which envisages a unique network of in-
tegrated subway operation.
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(4} The “monorail group.” This group, also small in
nuraber, claims that suspended rail transportation over
the freeways will. at the least, solve the interurban
travel problem,

it should he reasonably apparent that in the areas
where these groups do not definitely contliet, they cer-
tainly do overlap. Thus, while subways may not be the
total solution, subways plus mouorail-—plus freeways
——————— might be the answer. Busses as feeders and some sur-
face rail trvansit through the center of future freeways
may add to the completeness of snch an answer,

“Special interest’” hurdles

But achievement of such a resolation of conflict and
overlap is no easy job. There is first a kind of “spe-
cial interest” political hurdle io overcome. Take the
Assembly bill recently killed by the Los Angeles City
Council. This bill was ballyhoved as merely an “en-
abling act,” an act 1o set up a iransit district which
could study the problem. But buried within it were pro-
visions limiting the total borrowing that the district
could authorize to 15 perceni of the assessed valuation
i the district. This meant that subways, on any exten-
sive scale, would almost antomatically be excluded from
any plan the transit distriet might decide upon. The
bill also contained conditions as to votlng power which
endowed the city of Los Angeles with a franchise greater
than simalier outlying communities could tolerate.

Another Hlustration of this “special interest”™ political
hurdle is the activity of real estate groups located out-
side of the downtown Los Angeles area, but within its
metropolitan area, These groups are opposed to develop-

The heart of the proposed Los dageles subway system
(above) is a series of single-track loops like these w
the left. Each loop covers a square mile, with platforms
at the quadrant points of the loop. No one in the sub-
way erea would have much more than a half-mile 1o walk.
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Monorail, ¢ carrier suspended from, and running along, an overhead ruil, could be butlt on center strip of freeways.
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ment of transportation f{acilities with downtown Los Ane
geles as the focal point, sinee it would divert patronage
from neighborhood shopping and business facilities.

The pelitical hurdle of competing urban communities
must also be overcome, Long Beach and San Pedro. for
example, are arch enemies. Traunsportation farilities
from Los Aungeles to one, without provisien for the other,
arve suficient 1o vonse internecine conflict.

Finally, there is the hurdle of competing ideas, Given
an unlimited supply of fonds, the subway group. for
one, could produce a total solution independent of free-
ways. But funds are limited, and even the aubwm group
would concede that interurban travel over long :
would best be accomplished through other trar po’z:i‘dk.im‘a
media, This opens the avea of combat 1o busses. wono.
vail and surface rail transportation all over again,

After 24 years—still o problem

Thus, afier over 24 vears of study, and after years
of political wrangling, the problem still remains un-
solved. The situation isn’t entirely hopeless, but its
solution will require straight—and, more important,
selfless—thinking. Meanwhile, for better or worse, free-
way construction continues without mowaton for rail
transportation within its center strip.

Two phases of this discussion would seem to merit
sprcial attention. Both are unique in this country, and
of great i.\:ﬂt‘resi‘ lo trausportation cireles,

The first of these is the so-called “subway plan”
Henry A. Babeock, its designer, is an engineer who
dppmaches the local pmhiem from a sclentific pomt
of view. It is necessary, he says. lo ask and receive
answers to fwo basic guestions hefore one may feel that
the transportation solution is at hand.

What role do we want mass transporiation te fulfill
in this area? Do we simply want to supplement the
automobile, or do we want a self-sufficient integrated
transportation system? Babeoek’s answer is, of course,
that the ideal role would be fulfitled by a self-sufficient
public transportation system, independent of the auto-
mobile, Particularly to those families living on marginal
income and less (the great public for ‘whom all trans-
portation systems should be rie~xgned) this makes sense.

Mr. Babeock's second question is on an equally prac-
tical level. Is our problem, he asks, primarily one of
moving people between population centers—or isn’t it
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rather the problem of collecting passengers, whereve
they mayv be, and delivering them lo any one of a large
nomber of possible destinations?

A perfect solution?

Given these premises, Mr. Babceock has developed what
seems to him and a small group of followers to be a
perfect solution te the problems as he gees them. In
highly populated areas, he envisages a system of single

Ctrack }nopw Fach loop covers a sguare mile, and re-

guires 3.1 miles of single track. As shown (p. 13}, there
15 one platform placed ai the quadrant points in each
loop. The operation of each loop is synchronized with
the operation of adjacent losps. This loop system is
combined with a so-called belt system, so thal with a
maximum of thres transfers, one can travel from any
given point to any other given poiut in the system.
The whole system is operated anlomatically and is self-
regulating, H one train in the loop slows down due
to extra-long loading time, for example, the whole
system slows down in synchronization. A switching
system enables replacement and repair of cars within
any loop.

It may readily be seen that Babeock contemplates
a network system within a heavily populated ares—as
distinguished frow most rail transit plans, which are
based on a radial or spoke system centering in & single
important terminus. The advantages of the subway
plan as Babcock conceives it should be obvious, for ne
greater coverage counld be obtained with such minimal
inconvenience 1o passengers, His loop and belt subway
ern provides for transportation facilities for 2,000,000
persons living within an area of 175 square miles, with
no more than slighily over & halfrmile of walking for
anyone within that ares.

Moreover, Babcock has thought of his consiruction
problems. Preformed. concrete forms can be dropped
into mechanically-cut troughs; all wires, conduits, pipes,
and mains would be cut through at random, and the
breaks rejoined through flexible lines which would
run up the side and aleng the top of the concrete forms
forming the subway tunnel.

All of this sounds, of course, al once dramatic and
appealing, Opponents center their attention principally
on the economics of Babeock’s plan. Estimated costs run
as high as $1,250,000 per mile, and for the whole project




between $800,000,000 and $1,000,000,000.

Bahcock’s estivaates envisage a lower cosi per square
mile covered than any other pxnpnued system. And
Babeock’s supporters consider the financing arrange-
ments for such a system entirely feasible. But the sum
of $800,000,000 1o $1,000,000,000 is far above any
anticipated to be spent in the area, and bas thus far
served Babcock’s opponents well in relegating his plans
to a velatively non-competitive level,

The case for monorail

Relying ou the economics of the situation is a totaily
different type of rail transit system, advocated prin-
cipally by Mr. George Roberts, head of Pacific Mono-
rail Systems, fne. Only one passenger monorail line is
currently in existence, and it has been rumning for 48
vears. This seven-mile line is located in Elberfield, Ger-
many, has carried nearly a billion passengers, and has
established a remarkable safety record. Durving one
25-year period, there was only one passenger fatality
—a man who jumped out of a window. The Department
of Commerce has siated within the past three years that
“for service and income, the line holds the hest record
of any transportation system in existence.”

Mouorail is nolhmg more than a carrier suspended
from, and running along, a single overhead rail. It has
received the attention of the consulting engineering firm
of . M. Montgomery & Co., Los Angeles, and has been
pronounced not only mechdmcaﬂ} feasible here but en-
tirely sound economically,

The basic advantages of the system are:

(1) It may be projected within the center strip
of freeways presently under censtruetion, with ne
widening necessary.

(2} Average speeds could be developed exceeding
present scheduled speeds by over 100 percent. On

a test route surveved, traveling time bebween tevmini

17 miles apart would be 27 minutes {allowing for
eight stops} as compared to 8 presently-scheduled
time of slhightly wwore than one howr by bus.

(%) (};)emtmg safety would, according to presemt
estimales, be f'\ce'i’mntﬂl} gooé A reduction of
§1llgatmn and insurance costs would vesuli.

{4) Operational costs per passenger mile wonld
be relatively low, because of the low man-hour-per-
passenger-mile reguiremenis of the system. Five
cars, each carrving 100 persons, could be operated
by two men. :

{5) Through low vequiremenis for land (the sup-
porting towers can be designed for a sirip 12 feet
wide), and reinforced concrete {*rmsi‘nmti(m the
average cost has been estimated-—along a typieal
test route—to be $834,000 per mx?#, a tigure com-
petitively  below any other compard}»h, systern.

Opponents of monorail are, however, not without am-
mumtwn. One admittedly weak point is the switching
system which would have to be developed at termini.
This mechanical problem has, however, been analyzed
and a selntion proposed by the J. M. Montgomery Co.

More basic, however, is the observation that the system
is primarily interurban, When we turn back to the Bab-
cock postulates, that the wole of mass transpovtation
is an integrated public svstem, and that the major prob-

Monorail is primarily inierurban. designed to transport
large groups between one heavily populuted area and an-
other. as in this proposed Long Beach-San Fernundo {ine.

lem s not ransportation between tevmini but picking
up loads in heavily populated areas where texmini would
nmmaily be located, it is apparent that monerail is no
total solution, For menorail is primarily designed fev
transporting large groups between one heavily p@pulaied
area and ancther lorcated some considerable distance
away. Frequeni stops would destroy speed, one of mone-
rail’s chiel advantages; hence, the ideal operating con-
ditions for monorail wounld have siations no Jess than
about two wiles apart, and preferably even move widely
separated, Bur this arrangement conflicts with transpor-
tation requirements of the masses, unless feeder systems
of busses——ov subways-—act as supplement.

This survey is written without emphasis on technical
problems. and is admittedly somewhat cursory. Even
this treatment should make it appareur, however, that
there is-a real problem, aund that its solution-—like the
solution of o many other current problems——resiz on
compromise and not on stubborn adhersnce to one single
notion bred of politics, selfishness, or shortsightedness.

It 1s to be noted that the native common sense of the
masses, and their leaders, has compelled a fresh attack
just now beginning., A University Presidents Committee
~headed by Dr. Clarence Dykstra of UCLA, and with
Caliech’s Dr. Lee DuBridge as a memher—has now been
set up to seek an adequate total solution. The committes
will advise the Los Angeles County Board of Supervisors
on a mechanism for making a competent sindy of the
problem and for drawing up plans for a solution, Gb-
jectivity wouid seem to be at hand at last, and with 3t
Los Augeles” first veal chance for an ddequah nodern
transportation system,
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Millikan portrait

4 new portrait of Hobert A Millik {above) hangs
in the firsi-floor corridor of Bridge, Painted by Arthur
{:ahill. who has done at least two other “oflicial” por-
traits of D, Millitkan——not to mention the unofficial one
which hangs in the basement of the Athenaewm—the re-
cently-completed portrait will remain permanently at
the Institute.

Smog in the Plant Lab

in recent vears many crop and garden plants in the
L.0s Angeles area have begun to suffer from a new type
of plant injury. Vegetables fike romaine. endive, and
spinach developed brown, dried spots on their leaves.
In recent months the damage became so extensive that
crops were unsalable. and in some aveas the profitable
culture of these vegetables became almost impossible.

Preliminary investigations put the blame on smog.
At a symposium on air pollution at the Hotel Hunting-
ton last month, Dr. Frits Went, Director of the Insiti-
tute’s Barhart Plant Research Laboratory, reported on
studies now bheing conducted which corroborate the orig-
inal findings,

in the Earhart Laboratory a number of planis which
are susceptible to smog and gas injuries (spinach. en-
dive, romaine, beets, gladiolus. alfalfa. barley, and to-
hacco) are being subjected to known concentrations of
gases which are known to occur in smog. Clear differen-
tial effects have heen observed already. Eventually
may be possible to identify the constituents of smog
which are harmful to plants, and to develop a more or
less quantitative and objective test for smog,
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“It can be assumed that most gases injurious to plants
would be harmful to animals as well,” says Dr. Went,
which is why an attack on the smog problem from the
plant angle seems to him particularly worth while.

Taking a long range view, Dr. Went explains that air
pollution is at least partly caused by man’s upsetting
the natural cycle of assimilation and dissimilation.

“Instead of letling microorganisms decompose plant
and animal remains,” he says, “we burn them in a usu-
ally very ineffective way. Thus we not only produce
air pollution, but alse rob the soil of its natural source
of fertility: humus.”

His solution: the organization of city-wide composting
of refuse, hedge clippings, leaves and other combustible
matevials, If the system were well-organized eollection
and production costs could be paid out of the sale-value
of the compost produced. And our soils. depleted of
organic materials, could be lhmproved,

Light on bacteriophage

Dy, Renato Dulbecco, who joined the Biology De-
partment this fall as Senior Research FPellow in Bio-
physics, recently reported cn experiments in which light
had been used first te “kill” organisms, then to bring
them back to life again.

The experiments were begun last year at Indiana
University, where Dr. Dulbecco was working in the De-
partment of Bacteriology, on an American Cancer Ho-
ciéty grant directed by Dr. 5. E. Luria.

I the fall of 1948 Dr. A, Kelner, working with
spores of streptomyces at the Carnegie Institution for
Genetics in Cold Spring Harbor, New York, discovered

SRR

Tobaceo plant in Earhart Lab shows effect of smog gases.



thar light in the visible range was capable of reactivai-
ing material which had been rendered inactive by ulira-
violet radiation.

Several weeks after Kelner's discovery Dir. Dulbeceo
accidentally observed a qnmiar phenomenon in bacterio-
phage {bacterial viruses) in his Bloomington, Indiana
laboratory, Plates of nutrient agar containing UV-inacti-
vated phaﬂe and sensitive bacteria had been left for
several hours on a table illuminated by a fluorescent
lamp. After incubation it was noticed that the number
of plaques was higher on these plates than on similar
plates incubated in darkness.

Subsequent experiments revealed that the phage could

he “killed” by ultraviolet light of short wave lenoth. and
after 24 hours or mare. muld he “revived” Lv light
of longer wave length, After they were restored to life
the pha«e hecame as active as ever in halting the growth
of bacterial cells.

One of the simplest organisms we know, bacteriophage
are viruses present in the human bodyv. which attack
imcterld They literally explode bacteria and eat up the

ells. Tn Dr. Dulheceo’s experimenis it is significant
thdt bacteriophage can be “restored 1o life” only when
thw have penetvated the cells they attack,

“We are more interested in the growth of the organ-
isms than in killing them.” Dr. Dulbeceo says “Hf, i
the presence of the reactivating light, the madivawd
viruses are placed in the cells, the virases take control
of the growth process like aciive viruses, and Impress
their pattern, instead of the cell pattern. on the growth.”
How this growth cceurs, of course, is the nub oi Bul
becco’s research. So far unable to explain how light
vevives the bacteriophage. Dr. Dulbecco is equally un-
willing to make avy predictions as to the possible im-
poriance of the research results. Similar studies. however,
are now under way in a number of other laboratories
throughont the country.

Concentrated B-19¢

B Five Caltech sclentisis reported in the magazine
Science last mouth on & new process for concentrating
Vitamin B-12 from commercially available sources. Vita-
min B-12, at present, is of greatest importance in the
treatment of pernicious anemia—a disease that affects
some 50,000 people i in the U. S. each year. Rccenﬂ} B-12
has been found to be as much as 9,000 times more
powerful than previons treatments for the disease.

First synthesized in 1947 at the Merck Chemical Com-
pany. Vitamin B-12 has always been difficult. and ex-
pensive, to obtain. The scientisis responsible for devel-
oping the new process arve all members of the Biology
Department at the [nstitute—Henry Borsook. (‘[am L.
Deasy, A. J. Haaven-Smit, Geoffrey L. Keighi ey, and
Peter H. Lowy. The research was done under a foint
contract with the Office of Naval Research, the Navy
Department and the Atomic Energy Commission.

MNew comet

The 48-inch Schmidt telescope at Palomar Observa-
tory started its five-year photographic survey of the
universe last month (E & 85, July *49) and promptly
discovered & new——or lost—comet. Though the object
was first suspected to be & wminor planet, subsequent
photogmphs revealed a tail. 1t isn’t certain yet whether
the object is a large comet at a great distance or a
smaller comet close to the carth, It was identified by
Dr. Albert G, Wilson and his assistant, R. G, Harrington.

Honors and awords

Professor L. Zechmeister was recently awarded the
Claude Bernard Medal for his investigations in the
field of biochemisiry by the French "‘mmetv of Biological
Chemistry in Paris. Just 15 years ago he was awarded
the Pasteur Medal by the same organization.

Prof, Warren P. Spencer, Gosney Research Fellow in
Biology. has been awarded the 1949 Leidy Medal by the
Amdemv of Natural Sciences of Philadelphia for “his
distinguished studies on the ovcurrence of visible wmia-
tions in native Drosophita {(fruit fly) mpniah(ma. for
his determinations of the frequencies of iso-aleles {minor
variations in the standard form of a gene) in natural
populations, for his eontributions to popuiahon genetm
. .. and for his stimulating ondergraduate imthmg
Prof. Spencer, who is ou leave from the College of
Wooster. Uhio, has done genelic vesearch at the In-
stitute before, as a National Fducation Fellow in 1937,

Dr. Myron H. Nichols, who joined the faculty this
fall as Associate Professor of E 10(111.(‘ al Engincering, has
received a $4.000 grant {rom the Bescarch Corporation
to make basic studies en the emission of electrons from
liot metals, as in radio vacuum tubes.

{altech students vegisteved a clean sweep this year
in the Annual Student Papers Contest sponsored by the
Southern California Section of the American Instituie
of Mining and Metallurgical Engineers. ¥irst prize win-
ner in the Graduate Division was Charles W. Allen, who
submitted a report on thf‘ stratigraphy and structure of
a part of the Pueme Hills. Second place went to William
R. Muehlberger, 8.5, T\E.Sn 49, whose entry dealt with
the problems of m~iwin of the granites at Barre, Ver-
mont, Fivst prize in the Undergraduate DMvision was
taken by Thomas R, Fahy, "50. with a report on the
geology of the Sunland area. Bon ¥. Hib ?\dwi AN, with
a paper on the geology of the Pacoima Hills, received
second prize,

bacterivphage buck o life.
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Some Motes on Student Life

S FELING a certain love for the anderdog, the Beaver
: made his way out to Tournament Park hoping that
the {rosh mielt win the Mudeo this year, despite the
fact that there had been only two frosh victories since
the muddy dawn of the sport. The Mudeo had originated
in the primeval years of Tech as a Pole Rush. where
sophomores defended a 12-foot greased flagpole from
frosh attempts to retrieve a flag at the top. Con iderable
mayhem always ensued, so this amusement was eventual-
Iy replaced by pushballs and mud. Then, too, the in-
trepid frosh whe climbed o the top of the groaning
human pyramid usually arrived there ouly by sacrifice
of his clothing. The Beaver wendered if the strang in-
nate modesty of Pasadenans {who always eame 1o
watch) had not been the veal veason for the abandon-
ment of the Pole Hush.

A great shouting ring of Techmen surromnded ihe
slimy pit as the Beaver approached. watching with awe
the hrown amphibious creature sgpling in the center.
Uniformly hemired from head to fool. they lunged and
plunged through the thick ooze, impartially spaitering
students. faculty, and photographers arnund the pit. The
Seaver noted that all the hig, useful {rosh for this sort
of thing were standing around waiching. The sophs
certainly had a strong advantage in the Muodes ban for
varsity men. since probably four times as many frosh
were out for sports as mom‘dw?

The junior judges were clever this year. When the last
event was finished. not one judge was in sight. Thelr
cunning in getting away had been very smooth, bul
short-lived, for snon muddily victorious sophs and frosh

=y

After the Mudeo: A handy hose takes off the top layer.
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were tu bhe seen rveturuing frow. the bushes carrying
judges. Fach judge was held by outstretched hands and
feet, and delivered 1o the sacrificial pit face first, hori-
zomtally, ke a battering vam. Tradition would have its
tribute, the Beaver decided, for the sophs wou 52, the
judges were quite properly haptized, and the frosh wornld

foot the bill for the coming dance,

Pajomerine

Tradition had its tribute before the Dxy game, too.
Always reverently impressed by the deep workings of
the engineering mind, the Beaver had wandered into
Fred Eisen's voom o inspect a radio sef-up. capable
of directing five from the battleship Missowri, which was
tuned in to give every couceivable form of alarw to the
House in case the bonfire was allacked. He was cresi-
fallen to fnd that the haleful weechanism couldn’t in
stantaneously spirit mew over to Tournament Park in
the event of atiack, and was literally staggered later in

5

After the Mudeo: 4 junior judge steps out of the pil.



The best-dressed men in the Pajamerino receive prizes in PUL. auditorium, while the judges (left) look on.

the evening to find oul how tough it was to vun fulltilt
all the way over there when the alarm finally did ge off.
The night of the Pajamarino itself he had heen cauvhl
up in 1.he {renzy of collegiate spirit and had irampwl
noisily along in the parade, and afterwards, had joined
a great pajama-clad crew in the favorite tavern o sing
and wet down raw, shouted-out throats with hrew,

Interhouse Dance

With fascination the Beaver watched the gangs of
workers remaking the Inunges for the Interhonse Dance
o & series of sirauge 0theruorlcﬂy creatious, from
Caire to BSaturn to complete surrealist absiraction. Tt
amused him to remember that after all this tremendous
effort, there would be such a crowd al the dance, and
after 11:00 p.w. the lights would be so low, that the
decorations would not be much observed.

Last year everyone had worked like slaves for a full
week, on the promise of getting pictares in Life, and
hope had not died out even by last April that “they
may still print it.” 1t amazed the Beaver to watch the
abandon with which evervone tore up the houses, com-
mandeered bedspreads for ornamentation, and totally
remodeled founges and dining rooms. He wondered what
dictatorial powers the social chairman must have o
command such havoe, but the truth was that everyone
seemed 1o enjoy the work, Still, such an extensive en-
gineering project must be organized, and he gave great
(redn to the social wheels Amand and Pyatt Matzner
and Klarfeld, Corbato, Schroeder, and Cockel for in-
genuity above and beyond the call of duty, and helow
and within the call of budget.

Having paid his accolades and feeling very proud of
his fellow House members, he started to leave, but was
stopped by the evil eye of the social chairman and hand-
ed a hammer and pails. “Tyrant!” the Beaver muttered,
hammering together a bandstamd. But at dinner time he
was still bosily working.

Blue slips

There was somethrnw anderhanded sbeut the way
blue shps sueaked up on a man #nd hit him when he
wasn't looking, A great gloom had settled on the Beaver,
who had just come inte the House lounge looking for a

perfumed fetier from Nancy and had found in his box
only the little brown envelope with the blue note in 1t
At the beginning of the year he had come back from
summer. tanned and stromg of will. eager to apply him-
self 1o all the intevesting convses he was golog 1o have.
He had made up elaborate study schedules and notehook
stems and had a greal appeixim, aud enthusiasm. Of
each new prof he thonght, “Ah, thiz goy is good; I can
waﬂy get down 1o work for him . anid learn some-
ﬁsmg, Then ¢ lowly, irresistibly, the work began to pile
Weeks passed. Assignments grew like demuns, The
sqmrm? cage was soon runming full pace. How had he
ever believed these profs were going to be so inspiving?
Hnw had he ever been so ingenuous n the balmy days of
carly October? The last of the Great Resolutions crept
away and he siaved blue slips in the face once again.
It was small comfort to kuow that there is a distinet
Himit to the number of blue slips a man can get in one
terma. The Skip Inn was salvation to the Beaver and his
comrades who had formed an impromptu Mutual Pity
League, They all earnestly agreed that they had to really
buckle down. Discipline! That was the watchword from

now on, They all m"dereﬁ another heer,

—Jim Headrickson 50,

Blacker court becomes gold mine for Interhouse Dance.
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Frank lewett
1879-194%

RANK BALDWIN

JEWETT, one of the
Institute’s most distinguishes!
alumni, and one of the
nation’s mosi distinguished
electrical engiueers, died in
Short Hills, New Jersey, on
November 18.

Dr. Jewett was one of the
three members of the Cali-
fornia Institute of Technel-
ogy Advisory Council—
along with Vapnevar Bush. president of the Carnegie
Institution of Washington: and Gane Dunn, president of
the I G. White Engineering Corporation,

Frank Jewelt was one of the first male babies born in
Pasadena, in 1879, when the city was little more than a
cluster of ranches. And he was one of the sarliest grad.
uates of Throop Polytechnic, the forerunmer of the pres.
ent California lostitnte of Technology.

After his graduation In 1898 he studied for his PhIb
under Dr. R. A, Millikan at the University of Chicago,
then joined the facuity of the Massachusetis Institute of
Technology as lustructor in physics and electrical en-
gineering in 1902, :

=
=

in 1904 Dr. Jewett entered the new field of industrial
research, as a member of the engineering staff of the
American Telephone and Telegraph Company. He rose
rapidly to the position of chief engineer and was subse
quently (1916) made vice-president in charge of devel-
opment and research for A T.&T.. as well as vice-presi-
deut of the Western Electric Company, pioneer developer
and manufacturer of telephove equipment.

In 1925 Dr. Jewett became president of ithe Bell
Telephone Laboratories; one of the world’s {oremost ve-
search organizations. In this post, which he held unsil
1940, he directed all major telephone developments of
the era—including the introducticn of transcontinentsl
and dial telephone systems, From 1940 until his retire-
ment in 1944 Dr. Jewett served as chairman of the board
of the Bell Lahoratories.

In the first world war Dr. Jewett served as a leu-
tenant-colonel in the Army: Signal Corps. and veceived
the Distinguished Service Medal for his work in com-
munications organization. In World War 1 he was a
member of the National Defense Research Committee,
and of President Roovsevelt’s Science Advisory Board.
His work on submarine detection was partienlarly oui-
standing.

From 1939 to 1947 Dr. Jewett was president of the
National Academy of Sciences-—the first engineer elected
to that office in the academy’s history. He was also a
member of the National Research Council, president of
the American Institute of Engineers, and a trustee of the
Carnegie Institution of Washington—to mention a few
of the numerous offices he held at various times, He re-
ceived honorary degrees from 15 colleges and universi-
ties. He was. as Dr. Millikan once said, “probably the
most distingmished graduate of the [nstiiute.”

-Electricity makes today’s living better—and it can’t be used effectively
with yesterday’s wiring. Only the home with plenty of circuits, outlets and
switches is equipped for modern electrical living.
The adequately wired home is ready for tomorrow, too, with facilities in place

for easy installation of new electrical appliances. This keeps a new home up to date,
provides for living enjoyment and long-lasting market value.
& very small part of the total building cost, adequate wiring adds much to the

value and buyers and sellers both know it!

Assistance with adequate wiring plans is available everywhere in Edison territory.
There is no cost or obligation—just call your nearest Edison office.

Southern California Edison Company
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1917
Alexander Kensey was made president of
the Coast Envelope Company in August.
He has just completed 32 vears of service

with the firm, which has manuofacturing
plants in Los Angeles and San Francisce,
and employs some 200 people.

1920
Mark A. Sawyer has heen on the sick
list, due to a heart attack, since the latter
part of July, Now well on the road to ve-
covery, he expects to be back on the job
—Qutside Plant Engineer of the Pacific
Tel. & Tel, Co—by the end of the vyear

1922

Hallan N. Marsh, General Petroleum
Corporation production engineer, was cited
by the American Petroleam Institute “for
distinguished service” at the Institute’s
annual mesting in Chicags last month.
The writation detailed his 21 years of
service Lo the - Institute’s standardization
program  for oil field equipment, He is
currently National Chairman of the Com-
mittee on Standardization of Pumping
Equipment and” Engines,

Hallan, who lives in Humtington Park,
has been with General Petrolenm since
1923,

Linne €. Larsen attended & conference
st the KFairbanks-Morse plant in Beloit,
Michigan, last: month, where some 150
consulting engmmas xnspu‘!ui & new trash
pump F-M is about to introduce. On this
junket Linne had a chance to visit Ed
Groat "22, now viee-president of the Kelco-
Burnett E seirie Co. in Chicago. Ed’s son
Russell is attending Oxy, where he has
been plaving on the frosh foothall team.

1924
*\/(Jp}xl #. Cummings, Ph.D., whe headed
the science dt‘pdrtmem of San Bernardino
Valley College from 1927 1o 1944, died on
October 31 after a heart atask. An s
thnrw on water evaporation and itz rela-
tion to soil conditions, Dr. Cowunings had

continued his research after ‘his retire.
ment from teaching.
1933
i, Loawrence Boisford, Ph). s now

Associate Professor of Mathematics at the

University of Idaho in Moscow {Idaho).
1935
Lol Howard 8. McCoy, MR, former

Chief of Intelligence Department. Air

Materiel Command, Wright Field, has
been ransferred 1o Washingion, BD.C.,
for a vear's siudy at the Army Industrial
College. .
Harold Schiller was married on Feb-
ruary 6 of this year to Miss Lottice Qurin.
The Schillers now live in Long Beach,
where Hal just recently opened an an-
asunal laboratory on Terminal Island, de-
voted to the study of the deterioration
of materials of construction and use under
marine conditions. The lah will also cater
to the wood preservation industry. special-
izing in the problems of marine piling

preservation.  “If 1 doa’t go broke” Hal
says phﬂoaopmcaﬂy “PH probably he
sucoessful.”

1936

Deane £. Wooldridge, Ph.D., who work-
ed at the Bell Labs in New York for ten
years is now director of electronic research
and development for the Hnghes Alreraft
Company,

Foerett B, Henderson is the father of
a boy, Donald Braun, born sn QOcteber 27,

1937

LeVan Grifis, MLS. 738, Ph.D, 741, is
now Professor and Chairman of Mechanics
at the {Hinois Institute of Technology
and the Armour Research Foundation. On
October 16 the Griffis’s welcomed their
fifth  ohild  (fourth won) Todd Harold.
LeVan is ready to welcome any and all
almmwi o visit Technology Center when
they're in Chicago.

Arshur E. Harrison, M5, Phih 40, ve.
tiraed to the West Coast from Prmmtma,
New Jersey in September, 1948, He is now
an associate professor in the Elecirical
Engineering Department at the University
of Washington in Seattle. During the pasi
saummer he divided his time hetween the
Microwave Laberatory at Suanford and a
vacation in the High Sierra counury, He
is on the satertainment commitise for the
ASEE convention in Seattle nexi June and
is already offeving 1o arrange anything
exeept the weather,

Lowrence Fleming writes from  Falls
Church, Virginia: “Here’s the whole story,

Married Frances Hesney, Oxy "84, in
November 1937, Son fimony born 1944

Have worked ss Examiner, U.5. Patent
Office, 1937-42, Electrical Engineer, Naval
dename Labmdiors 1942 %8 and am sl
present Semior Fagiuger, in Electrounics

Bivision, National Bureau
Washington, D.C

Andrew A, Fejer, M5, °30, PhD. 745,
Professor of Acvonautical Engineering at
the University of Toledo, was appointed
Hiead of the Department of Ascvonautival
Engineering on September L.

Nathan Scotr, Ex’87, womposer-arranger
for Republic Studies in Hollywood was
guest speaker at the Y Forum held at the
!n«iitute on November 21. He spoke on
“Music and the Movies.” BSeort got his
degree from the University of California
in 1937, went to work fer NRC, and in
1942 hecame wmusical director for the

of Standards,

Blue Network. He has been with Republic
Studios since leaving the Army in 1846,
1938
Stephen J. Jennings became a father
{first time) last March 25--a boy,

Jr

Stephen

vy H#, Kelly has slse become a
a gil, Cyothia Anne, horn May
Pasadena, Leroy is still with US.-
\70 T.S. in Pasadena, as head of ihe
Applied Research Branch, Propulsion Db

LURBRIN

vision,

1940

L. Iven Epstein, M.S, 41, is working for
Bansch & Lomb in Rochester, New ‘imk
“Have a foreman’s job classification,” he
says, “hut 0111} one  assistant compuling
for me”

Robert 8. Neiswender has vesigned bis
position with Link Aviation fo becoms
Chief Electronics Engineer for the Stanley
Aviation Corp. {President isx Robert M.
Stanley "33, :

1941
Robere 5. Ruswmussen, PhD. died Octo-
ber 16 in Berkeley after an ilness of
three months
19432

Carl Sgvis and his wife announve the
birth of a son, Mark Neah, on Qetober 10
George P Sutton, Superviser of Psopul
sion Development for the North American
Aviation {(up in Downey, has been eleciad
President of the Southern fmhiorma See-
tion of the American Bocket 3
Henry Menard, Je., M.S
reived a Phid from Harvaxd in
1943
Williom Hoveritz, PR, 1
fessor of Bwlg"v (st the 1‘01'
Francisco. He iz living in

47, re
Juze.

now  Pro-
ity of Ban
Valley.

Gl

Properties Consultants, Inc.

Before you incur hewvy fxed charges for new

construction, consult  this  EXPERIENCED  and
YERSATILE ORGAMIZATION. Let our facilities be-
come o pori-time port of your present plani, Ws
ceiry help you over thot production hump no matter
how large the volums or how complex the product,

Complete Potroleum wnd Production
Engineering Service
Subsurface frenlogy @ Micropaleontology
Reservoir Mechanics
Secondary Recovery and Evaluation
Registered Knginesrs

Petroleum Engineering
Associates, Ine
Complate Loboratory Service
Core-Analvsis ® PVT ®
Florent H. Bailly, 27
708.711 Sonth Fair Oaks Avenue
Pasadena 2, California

A MACHINE SHOP WITH UR-TO-THE-MINUTE
KNOW-HOW AND EQUIPMENT

Fractional Analysis
Hené Engel, Ph.D. 32
SYramore 3-1156
RYan 18141

CALMEC MANUFACTURING CO.
Robert A, Melntyre, ML, "38 5825 District Blvd,
[0gan 5-332¢ Los Angsles 22, (alif,
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X, Urvis Frederick s o peiroleunm en-
gineer in Oklahoma City, and the father
of two small boys.

1944

Wesley R. Sandell received his 1
degree in Business Admmh!mnon
Harvard in June.

Paul H. Winter is an engineer for the
Department of Bailding and Safety, City
of Los Angeles. He has two shildren—
aged 3 nmnthw and 23 mouths.

“Robert M. Weidman thas interrupied
his ;\radudte study at the Unive ]
California to teach geology for a
Fresno  State Collexe. He received an
M.A. in geology trom Yodiava University
ast summer.

Richard B. Riddell,
Boston and working for a :
at the New England Conservatory, where
he received his B.Mus vear. He has
made professional appearances as a singer
m Boston and Denver. He veceived a BlA.
{from the Univ. of Denver in 1947 and
worked with the Tummus Co., alse in
Denver, through 1948,

Ronald S, Johnson and his wife an
nounice the arrival of a daughter, Carel
Anne. on October 27, They are h\mg in
Ann Arbor, Michigan.

Wheeler [ North. not costent with a
8.5, in Elecirical Engineering, is back
at the Institute working for the corres
ponding degree in Biclogy—to be follawed
by work for a PHD. (also in Biolozy).
He intends to stady the aging processes
o animals and possibly o hamans,

Masters
from

s living in
s degree

‘»%‘«

1945

. Col. Lourence Do Ely, M is
stationed in Wieshaden, Germany as. an
Aeronautical Engineer.

Leslie H. Lewmin was among those re-
ceiving a Masters in Business Administra-
tion from Harvard in June,

We've received another interesting letter
from Robert E. Leo (Personals, May-’49)
saying that he had just veturned to Avabis
after a three weeks vacation in lraly. It
was really more than a vacation, though,
as be was married in Florence, Italy, on
October 5 to Miss Cobi Kapteyn of Sas-
cenheinm, Holland,

“We had an enjoyable and interesting
time visiting St. Peters, the Forum, ete,
in Bome; the old churches, and the art
exhibits of Florence; and the manv fasci-
unating things in V LT)I( e, Piazza San Marco:
the Grand Canal by gondold ete. Besides
the ancient items of interest, it was an
experience to taste the Ttalian cooking;
and to appreciate the friendliness and
good manners of most of the Ttalians. We
ran into mountains of red tape with the
Amertean and Dateh counsuls, the church,
and the eivil authorities to arrange the
niarriage, but through dispensations from
Vatican City and the high tribunai of
Florence, many letters and cables, much
waiting, and the constant help of a few
friends we accomplished the many-times-
seemingly-impessible and were married in
the limited time at owr dispesal.

“Am vow the night supervisor here at
radio station "HZA™ which is vun by the
Arabian America Ol Co. to prmide con-

Kentucky and is married to &
ful blonde from Leuisville”
1946
Robert F. Sensibaugh has received a4
Masters degree in Business Administration

from Harvard.
1947

L. Edward Klein, M.S.
Miss Crockeit Leslie of 5t
he’s now living.

Robert Bearson and Langdon C. Hedrick
both received Masters in Business Adminis-
tration at Harvard’s Jime Commencement.

Charoen  Vadhanapanich is av UCLA
working for a Ph.D. in Meterology.

1948

Arthur N. Cox, PhD. is doing graduate
work in the Astronomy Department at the
University of Indiana.

Heinz G. Pfeiffer, PhD., is a Research
Associate in  the chemical division of
General Electric’s research laboratory in
Schaectady, New York,

Robert Phillips is a second- “year graduo-
ate student at iedu, majoring in (Eltmlstrv
and minoring in biclogy, He and his wife
have a l‘)momh old daaghbier, April,

Gearge Feigen, PhD., has moved from
USC to Stanford, where he ~will be As-
sistant Professor in the Physiology De-

partment,
194¢
Norman 8. Domenico. M.S., was married
this fall to Miss Shirley De Sabato in
{Jenver,
Sumuel Fong, Hugh Carter and Wayne
Herzig are “batching” together in Sacra-

“very beawti-

is engaged to
Louis—where

B Os Booth, Ir.. and his wife were tact with the incoming tankers that load mento. All three are employed by the state
written wup in the November issue of at Ras Tanura; the varinus geology and as roechanical engineers in the Division
The American Home “as positive proof exploration camps in the outlying regions of Architecture.
that the younger generation has not grown of the Arabian desert: and with the com- Robert {. Blacker, PhD. bas been
20ft.” They've just butle-—-with their own pany planes, two of which, the ‘Camel’ awarded a two years research fellowship
hands—a  six-room house on Pasadena’s and Ihv ‘Gazelle'—hoth DS sty be- by the Imperial Chemical Industries Re-
South Oak Knoll Ave. He recently finished tweern l)hahmu and \lew York,” search  Foundation, for further sindy at
up a graduate course in Business Admid- John 5. Juckson, aching physics the  University of Cambridee, England.
istration at Staoford, at L’zunplr( v Caropbellsville, He and his wite left for Eagland this fall.
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Books

Ish as “The Mother of Nations.” She
iz not quite that, but the few sur
vivars wheo gather round ish do make
A very impressive start toward re-
populating at least the San Fran
cisco Bay region, Romantic love is
out. Capital punishment is in, but is
impo\m? only once by “the tribe.”
the erime bemg ‘Capid’s diseases.”

The vast stoves of canned, glassed,
and hotiled goods vemained for long
as fresh as ever. So did the jeeps,
more or less. As a consequence, Ish
and his clan became parasites ou a
dead civilization. [sh foresaw that
this could not last long, and taught
the voung men of the iribe to make
use of the reliable bow and arrow.
This is Paradise Kegained. It is just
as it World War 1 had been fought.

Some of the most graphic descrip-
tions concern the gradual failure of
the public utilities. The electric light
and water plants were functioning
without human guidance long after
the race had all but completely per-
ished. But these too finally went
under and nature took over. Without
human repression the rats, grasshop-
pers and others lterally went to
town. When they had eaten them-
selves out of vegetation and pack-
aged supplies, they departed for the
country, fsh and his {fast-growing
trihe adapted themselves to a primi-
nive life. At first Ish had thooght to
preserve something of the old Amer-
ican civilization and build on that
But, encouraged by Em. he talked
himself out of the idea. “Men come,
and men go, but Farth abides.” Ish
lived to a great age. He died, “The
Last American,” on the San Fran-
ciseo Bay Bridge. And where could
any American die better?

There 1s a certain fugal guality
about the narrative. It is Ish who
unifies it all. Anyoue with a techno-
logical or scientific background will
appreciate the wastery. with which
the anthor handles his maierials.

MALE AND FEMALE
by Margaret Mead
William Morrow & Co., M.Y.,
477 pp. $5.00

Reviewed by Hunter Mead

Professor of
Philosophy and Psychology
Any book with the title Male and

Female is certain to have readers,
and when its aothor is one of the
most widely known social anthro-
pologists in America, a very large
audience is assured. Margaret Mead’s
Jatest book can definitely be depend-
ed upon to enhance her reputation
among educated lavmen, whether or
not they actually read it or under

COWTINUED FROM PAGE 4

stand it Like Dr. Winsey's celebrat-
ed opus 1. Male and Female can be
rvelied upou 1o fill in conversational
fags all this winter and beyvond.

This is by no means a popular or
readabie volume, however. Although
it lacks the many pages of bewilder-
g statistics which made Kinsey's
book the most widely unread best-
seller of recent yeays. there are large
hunks of undigested anthropelngy
which should prove no less disconr-
aging to the uuirained reader. Some
of this material could have heen bet-
ter organized, hul even in iis present
fumpy form ot is worth the time of
any thought{ul person who wishes to
enlarge his horizons and sharpen his
insight into our American cultore.

In essence. Male and Female is a
comparative study of the way seven
different South Pacific cultural
groups preparve their childeen for
plaving the roles of adult males ov
females. The termi “comparative”
should be emphasized. Not only does
Dr. Mead constantly stress the con-
trasts and similarities among the
seven cultural groups. but when an-
alyzing American life and American
preparation for adult socio-sexuality,
she still manages to mainiain an ob-
jectivitv typical of the comparative
method at 1ts best.

Many of the f:e:rm;'mrixmm ?whx‘eon
American training for adult male-
ness or femaleness and South Pa-
cific training are implicit and subtle;
but  nouetheless thoueht-provoking.
and even disturbing. Margaret Mead

clearly suggests that some of her
ab-)riomcﬂ groups do a bhetter jab of
it than America does.

In part. the inadequacy of the
American preparatiou for adulthood
comes from our still powerful prvis
tanism, which makes it impossible
for the child and adolescent proverly
to learn the “wavs of the hody.” The
wajor obstacle. however. which often
excindes Americans from adequaie
preparation for their adult voles of
men and women is our general cul-
tural uncertainty as to just what it
is to be a male or a female in our
society.

Margaret Mead's analysis of this
confusion is a major part of the
book, perhaps its most important
part. If this somewhat helter-skelter
volume can be said to have a “mes-
sage,” it s the plea that American
men and women make a clear-headed
effort to determine their real vole in
these United States, and above all
that they cease “cowpeting” with
one another. This is not an anti-
feminist reactionaryism, but rather a
Blunt reminder that people can be
happy and efficient only i they are

first full-fledged wales or females.
and second, members of some oecu-
pational or social group. Margaret
Mead does not argue that women be-
fong in the kitchen or the nursery,
but she does deny that they need to
mascnlinize themselves because they
work  alongside men in  industry,
commerce and the professions,

This is a meatv. controversial,
idea-packed book. which stands as a -
challenging invitation to all who
like to think.

RED FLAMMNELS AND GREEN ICE
by Arthur Pocock
Random House, Inc., New York,
272 pp. $2.75
Reviewed by Robert P. Sharp
Professor of Geomorphology

Red Flannels and Green fee,
hook by a former Tech
student, is a light. jaunty, and some-
times «"10w,z'1.1'1ght an} account of 4
war-tine patrol by the Coast Guard
cutter Laurel to Labyador, Northern
Quebec, Baflin Island, and Greenltand.
This is no descriptive travelogue, but
rather an account of the experiences
and impressions of Pocock and his
shipmates. It is told in a manner de-
signed to wring every last twitter
from each situstion. Titles of the
first seven  chapters  indicate the
nature and cowtent of the hook: 1.
Fregnant Seals aud Other Notes, 2
Yeu're Going to Greenland—h,
Goody. How to Be a Stinker. 4.
M Women and Fish. 5, You Can’t
Take It With You. 6. Navel Man-
euvers, 7, Sex Life in a ﬁeep Freeze,

Initially, Mr. Pocock’s amazingly
facile mind and glib pen are enter-
taining, but after a few chapters one
is bemused instead of amused. None-
theless. ovcasional remarks are un-
deniably funny. such as that descrih-
ing the seal skiu itrousers worn by
Greenlander women as being so low
stung that eutting two inches off the
mp would convert them o hip boots.
Good writing prnctuated hy witty or
humorous temarks is enjovable, but
punctuation by itself is tresome.
Some of the best passages are those
pertaining to experiences involving
some degree of danger—which seem
io have sobered the author.

At present, Mr, Pocock Is working
as a geologist in Saudi Arahia. He
is probably well alovg on his second
book, and if the letters receivad {rom
time to time at the Division of Geo
logical Sciences are a sample, it
will be better than the first. The
aul}mr shows promise, and it may
well be that Red Flannels and Green
1(‘0 was ‘selected by HRandom House
as winner of its Servicewan’s Prize
Contest on the basis of this promise.
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194% Mobel Prizewinners

Physics—Dr, Hideki Yukawa, 42, now Visiting Pro-
fessor of Theoretical Physies at Columbia University,
for his mathematical prediction—14 years ago—of the
meson, the atomic particle whose existence was pmveff
experimentally by Caltech’s Carl Anderson in 1936,
{ Anderson’s discovery of the positron won him the Nobel
Prize tn Physies in 1936}, D, Vokawa is the first
Japanese ever to veceive a Nobel award.

Chemistry—Dr, Willlam Francis Giangue, 54, Pro.
fessor of Thermodynamies at the University of Cali-
fornia, for his studies of the behavior of matter in
tersperatures close to absolute zero.

Physiclogy and Medicine—Joint award to Dr. Walter
Rudolph Hess, 68. Director of the Zurich University
Physiclogical [nstitute, for his discoveries of how cer-
tain parts of the brain control the crgans of the body:
and to Dr. Antonio Caetano de Abreuw Freive Egas Moniz,
75. Professor Lmeritus of Neurology at Lishon Universi-
ty, for developing the surgical technigue known as pre-
frontal lobotomy—a brain operation which opens up
new possibifities for the sure of wmental ilnesses.

The 1949 Peace Prize went to Lord Boyd Ory, 69, of
Scotland, former Director General of the United Nations
Faod and Agrieultural Organization, President of the
Movement for World Government.
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Orlon: coming up

Late vext vear B. [. duPoni de Nemours & Company
will start commercial production of a new synthetic
fiber called orlon. In exhaustive tests orlon has proved
to be “the most resistant of all man-made fibres” If's
resistant to sun, heat, and acids. It washes easily, dries
gaickly, and holds its shape. It’s shrinkproof, mothproof,
and a lighted cigarette won’t set it on five. In its strength
and lighiness it approaches nylon, duPont’s earlier major
suceess in the chemical yarn field. In most of its other
properties—including probable cost——it falls somewhere
between nvlen and rvayon.

Orlon was first developed during the war as a pos
sible product for use in the South Pacific, where other
materials-—with the exception of nylon—rotied away
in hours ov days. Its first uses are likely tv be in
automobile tops, tents, tarpaulins, filer cloths for
chimmeys, curtaing, and protective work clothes, Later
ou, it will probably compete with nylon in men’s and
women’s clothing.

Orlon fiber is made from polyacrylonitrile, a plastic
formed by the polymerization of acryionitrile. Made
from such basic materials as limestone, coal, petroleum,
natural gas, water and air, acrylovitrile is one of the
tniermediate products in making synthetic rubber.

Revolution in printing

Anscther new electronic device which threatens to
revolutionize the primiing industry was introduced in

‘Cambridge, Mass. this fall. The machine has a standard

typewriter keyboard, and any cowmpstent typist can
operate it. By twisting a dial you cau select any size type
you wani. An automatic justifying device makes all lines
come out even. Though you can see what you're writing.
the machine has a “memory” which stores up letters until
a complete line has been punched. Mistakes can be cor-
recied by pushing a button which “rubs out” the error
in the storage chamber,

At the end of each line the letters are taken elec-
tronically from the siorage chamber and coded, then
transmitied to & decoding device where they bounce
ont in theiy natural form. They flash against an unexpos.
ed film and are photographed. The film can be devel-
oped instantly and engraved on a printing plate, ready
for the presses——eliminating the long series of inter.
mediate steps necessary in present printing methods.

Dy, Vannevay Buosh, president of the Carnegie In.
stitution of Washington, who has long been active in
the development of graphic arts techniques, predicts
that the new composing system will be “sure 1o cause
some disruption” in the printing industry, but that dis
ruption iz “the penalty we pay for progress.”

‘The machine, based on inventions by two French
selentists, Bene A, Higonnet and Louis Movyroud, will be
manfactured and sold by the Lithomat Corp.

World War IV

The story goes round, says The New Republic, that
Albert Einstein was asked by an admirer what weapons
would be employed in World War 1. Expressing ignor-
ance, he said he could only speak for World War IV.
“And whai will they use then?” asked the hreathless
quesiioner. “Rocks,” said Einstein.
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BERKLEY ENGINEERING
. . . AND EQUIPMENT COMPANY

Meters & Controls for Every Type & Size Boiler
Industrial Instruments and Regulators
Remote Reading and Control Systems

Engineered Condensation Drainage & Automatic

Boiler Feeding Systems
Flow and Pressure Regulating Valve Specialties

Los Angeles 26
NOrmandy 7124

2417 Riverside Drive
NOrmandy 5190

ALLEN MACHINE & TOOL CO.

Designers: and Builders of Special Machinery and Tools
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13409 5, Alameda  Strest Compton, California
Phones: NEvada 6-1219 — NEwmark 1-81%90

OLNEY BROTHERS
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312 N. Foothill Blvd. Pusadena 8, Calif.
SYecamore 30734

ARMY AND MNAVY ACADEMY
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immediately oa the Dsewn
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For catalogue: Box E, Cuarlshad, California

OF PASADENA

4335 EL DORADO, PASADEMNA 5, CALIFORNIA
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LOS ANGELES CALIFORNIA
Photographic Photographic

Research Chemicals

RALPH B. ATKINSON ’30

SMITH-EMERY COMPANY

since 1910
Chemists-Engineers
{Chemical and Physical Testing Laboratories
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by R. 8. FLESHIEM
Manager Electrival Department
ALLISSCHALMERS MANUFACTURING CO.
{Graduate Training Course—1904}

"HEN YOU GET into daily working
contact with an industry, you may
find it offers specialized opportunites that
you  hadn’t known
about before. That’s
why it's noi always
passible—or  wise—
1o pick your finalspot
in industry until
you've had some all
around first-hand
experience.

I want to suggest
R. S. FLESHIEM a good way to gez 8
close-up of the industries that appeal
16 you.
Naturally, I can talk with most assur-
ance about the electric power industry.
But the same principles apply to others,

When I got my engineering degree

glectric power industry was a fast-grows
ing youngster. I decided to go to Allis-
. Chalmers, where I joined the company’s
first Graduate Training Course in 1904,
I was sent to Cincionati and started in the
old Bullock Electric Mfg. Co. plant that
Allis-Chalimers had purchased that same
year. Bullock, incidentally, started in
1884—one of the real old-timers in the
glectric industry. It was the start of the
present Allis-Chalmers Electrical
Diepartment.

Opportonities Are Increasing
The industry was growing fast at the turn
of the century, but it's growing even
faster now. Opportunities were never
greaier—or more varied.

Studying power and capacity factors in
ore crushing, in Allis-Chalmers’ complete
hasic industries laboratory. Camera-re-
corded data will be applied to commercial
mining operations.

from the University of Michigan, the

Today we have Graduate Training
Course engineers applying their ability
and training e problems of machine
design—research and development—
manufacturing and production—sales—
application engineering. Here  we're
working with electric power generation,
conirel and utilization—with advanced
industrial uses of electronics—with re-
search in D. C. {ransmission. We're in
intimate touch with the electric power
industries—with transportation—with
steel, metal working and other big power
users, And I know that the field is just as
broad in the other major industry depart-
mients here at Allis-=Chalmers.

What Industry Interests You?

1 firmly believe that Graduate Training
Course engineers have a unique oppor-
tunity at Allis-Chaimers. They have the
opportunity here to explore thoroughly
not one, but many basic industries if
they choose. This company produces the
world’s widest range of major industrial
equipment, and every department is open

Write for details of the Allis~-Chalroers Graduate Training Course—regquirements,

salary, advantages,

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin

Inside View of & hydrogen-cooled steam-turbine generator. A-C Graduate Training Course
students may follow important electric power squipment from blueprint to installation,

to the graduate engineer. That includes
electric power, mining and ore reduc-
tion, cement making, public works,
steamn turbines, pulp and wood process-
ing. It also includes the full range of
activities within each industry: design,
manufacturing, sales, research, applica-
tion, advertising.

Graduate students help plan their own
courses at Allis-Chalmers, and they move
around a good deal. It’s possible for a
man to come here with the idea of de-
signiing electrical equipment—Iiater be-
come interested in manufacturing—and
finally find his greatest satisfaction and
success in sales work. Men move from
department to department, getling a
practical working knowledge of cach.
And—the departments get to know the
men. Opportunities present themselves
according to ability.

At the completion of the Graduate
Training Course, yow've had a close-up
of many industries. You're ready to take
your place in the work of your choice,




