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~yHERE are enough miles of ol and nate
g ural gas pipe Enes mthe U. 8. A to
circle the world at the equaror 16 times!
This vast, 402.000-mile nerwork is
made up of crude ot hines; o1l products
pipe lines and matural gas lines. This
nevwork has helped 1o make the benefirs
of gasoline, fuel oil and oil products
readily available to everybody . .. it has
helped to bring gas heating 1o many
paris of the country,
But this constantdy-expanding under-

ground aetwork is far from complete
;
S H

It will require thousands more miles of

To help meet
this demand, United States Steel will

put two more large-dizmeter pipe mulls

pipe in the near future.

into nperation it the next few months,
The steel industry is a growing indus-
try. not only in terms of physical plants
and facilites, but in terms of personnel,
too. At the present time, the number of
United States Steel emplovees particis
pating m educatiotal programs is ex-

ceaded in size unly by the student bodiss
of a few of our largest universities.

The fundamental objectives of these
prograrmus are to assure emplovees maxi-
mum opportunity for personal develop-
ment and to provide them with a sound
foundation for advancement within the
arganization.

The craining programs in Elnited
States Steel have become the “pipe line”
to successful careers for hundreds of
capable young men,
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(lass that picl

The clectric famps you see between the boxes
on the table are exactly alike—they generate
both powerful light and intense heat.

if you should concentrate the beam of one
of them with a reflector and plug it-into an
ordinary socket, you'd be practically blinded
by its glare and your clothes scorched by
the heat—unless you turned away fast!

Butlock what happens when you put them
into the fixtures in the foreground, so their
beams are covered by two different kinds of
Corning glass,

The beam from the bulb on the left is
cooled down so sharply that you can hold a
wisp of sewspaper in it for hours without
its caiching fire. Yet the fight is almost s
dazzling as ever.

Motige now that no light apparently shines
from the bulb in the fixture on the tight. But
if you hold a piece of newspaper over it~

in a matier of seconds you have fire in your
hands?

The explanation is: One of the glass plates
transmits the comparatively cool, visible rays
generated by the bulb, blocking off most of
the invisible heat rays. The other allows only
the invisible heat rays to pass.

These piecea of glass are only two of the
dozens of ray-transmitting ot ray-blocking
glasses that Corning makes—glasses that
can pick out any segment of the light spec-
trum and put itwhere i#t's needed.

Forexample, a lamp shielded with a Comn
ing glass which transmits only near uliravic-
let rays lights antomobile instrument panels
without glare. Another Kind of Corning glass
transmits only invisible infrared rays and
is used in electronically controlled burglar
alarm systemns,

Througheut ndusicy, Cerning meany rg-

s fire out of a light beam

search in ploss—and these ray-blocking, ray-
transmiiting glasses represent only one of a
multitude of outstanding developments that
have earned Corning this reputation.

We hope you i keep in mind that Corning
research and technical skill have made glass
one of the most versatile engineering mate-
rials there js.

For when you're out of school and are
concerned with product and process plan-
aing, you'll find i to youradvantage to call
on Corning before your plans reach the blue-
print stage. Corning Glass Works, Corning,
New York.
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werle's finest drewing pensil

with Gensine PORTED
CASTELL fewd HOW!

Why wait vl you groduate?
Start using the Drawing Pencil

of the Masters today—smoath,
frea-flowing, grit-free CASTELL,
accurately ‘groded in 18 um
varying fonesof biack, 7850 9H,

YOU CAN AFFORD CASTEL o
bacouse: it vutlasts other pen-
¢ifs, hence is more economical.
in addition, vou get the per-
sonal safisfaction of superior
craftsmonship that anly
CASTELL gives. Unlike ordi-
nary pencils, CASTELL sharp-
ens fo o needlepoint without
breaking.

Ak for CASTELL of your book
sfore. Don't allow. yourself 1o
be tolked into using o subisti
tute. CASTELL is o life-tims
habit for yp-ond-gaming Engi-
neers.

JAMES WATT AMD
THE HISTORY OF STEAM POWER

by tvor B, Hart
Henry Schoman, N.Y. 250 pp., $4

Reviewed by Peter Kyropoudss
Assistant Professor uf
Mechaniea ,Erw,. :

'OR B, HART Js a familiav name

1o those who are interested in the
histery of science and engineeriy

he has written The Mechanical In-

ons 0]‘ Leon(irdu da Vinci;

: The Grear En

vineers, vte, Hois nai wurpn&mo then

that  the emphasis here is on the

history of steam power rvather than

on James Watt,

The hook staris with a veview of
the development of civilization and
pom& out how the ueed for mechan-
ical power sources gradually became
the key problem of industrializa-
tion. 1t becomes clear that the steam
engine is really not an invention but
a development to which many people
contribuied.

Then falloy chapter an ‘he
England and humpe of James Wat.
in which the development of science
and engineering in the 158th century
ix rraced; ins order o furnish the
philosophical  background for the
biography. Alter a hort passage on
Wait’s early life, some of the priu
ciples of physies are reviewed in the
sequence of their diseo {nature

of air pressure; latent heat of stean
Much of this reminds one of the
treatuient oi Lancelot Hoghen in

tizen and 1s egual-
by we‘ii done, if perhaps somewhat
tedions to a veader who has never
heard of it before.

It is then shown how the problem
of removing water from mines {we-
pished a powerful incentive to de-
velop some sort of prims mover 1o
do the pumping job which kept men
and hoxrses busy day and night. We
hear about Savery and Newecomen
and their engines, as well as their
predecessors. All these earlier en-
gines empluved condensation of
steam to produce & vacuum in the
cylinder against which the atmos
phere then would move the pistown

Watt. recognized the limitation
which this jmposed on ‘the useful
pressure ratic, The maximum work-

ing. pressure was 147 psia and no

more. Watt’s contribulions are ther:
modynamic and mechanical improve
ments:

{1y Addiion of a condenser, sep-

3 FERRUARY 1930

arate from the engine cylinder
{257 Use of pressnrve steam in the
eylinder, .

{33 Use of expansion of the stcam
in ihe cvlinder,

(4} Use of crank and congesting
md Lo brapsiale veciprocating  intoe
rotating motion.

(5) Introduction of the slide

(61 Use of the governor o con
trol the speed of the engine,

With the exception, perhaps, of
the stide valve and the pressure vol-
ume - indicator, none of the jtems
listed weréd new inventionz in the
strict sense; only their use and cow-
bination was vew. It is this combina
tion which” constitutes Wat
hution and which made his
the prime mover that was nes
the growing indusiry

N!L ﬂdeE tmu)ia, of fansing
and marketing a development proe
gram mark %he e of Wart and
his partpers and backers. The beok
ends with the death of foand &
brief Jook ai steam power since then.

The author has produced a book
which is both readable amf o0 :
which is more than can be
the nsual attempt of bieg
who write without knowledes of
victind's “specialbty,

APPLIED HYDROLOOY

by Ray K. linsley, Jr, Mox A, Kobhler,
and Joseph L. K, Paulhus
McGrow-Hill, NLY., 889 pp., $8.50

Reviewed by Jack ¥, MeK
*f\sa(‘mw Frofessor of
- Sanitary Eagineering

OR TWO DECADES of miore  the
standard  text apd  referenu
books in the relative iy unexplar
field of hydrology have bee
Hydrolog gy and WL\,&; s Elements of
/f“ydri}fo Since 19 howey
there ha\ bu;u & rash
on the genera! subijeet of kb
and on it peuahzﬁﬁ branches
is auributable in Azt o
that | ~ead s and Meyver's
oW are de«mf{‘d aut s)’?
date; in part to the fact thar
the early days of the New Deg
has heen a greal expang
plied indmiu;f as  manif
flood-control  works, water suisp
pollution. abatement, and réclama:
tion projecis; and in part to the
facy that though the technitcal joue
CONTINUED OF PAGE 4




It wasn't the one on the end of this kite string, you can be sure. The key

o Franklin’s basic contributions to the progress of science and enginesring
in America was his solid grounding in technical fundamentals. In America,
the finest textbooks are available o everyone. They provide the
indispensable background in technology that has made and keeps America great.

Many of the books in which you are now studying the fundamentals
of your specialty bear the McGraw-Hill imprint. McGraw-Hill is the world’s
largest publisher of books for technical reference and instruction.

as well as advanced research and study,

Today’s discoveries are tomorrow’s fundamentals.
‘When you finish college, you will want o keep
up with the latest advances in your field. Then,
MecGraw-Hill magazines and books for the practicing
engineer will report to you on all that is new,
necessary and important. And you’ll depend on
the advertising pages of McGraw-Hill publications
to tell you where the latest equipment is available.

Today in college, and tomorrow in industry, your
progress depends on how well you keep up
with your field. McGraw-Hill will continue fo

serve you with books and magazines which
provide all that is important and up fo date.

OB A DG A CRUT EDR S Fa R Voo O HoN

230 West 420d Streets Maw York 15, New Y&k
FEBRUARY. 195023
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i This fsasune

Gn the cover this month iz Hunter
Mead, Professor of Philosophy and
Pavchology ar the Institute, surrounded
by Just oz few of the thousand organ
pipes which currently oecupy the gpave
Lindioom of his house on Novth Chester
Aveodn Pasadena.

Piof. Mead is probably one of tha
few poor people in the e well, 1
say world — who has s functiening
piperorgane dn his pailor, I yowre
arious - as we enriainly wers <= as
W ohew, and moze. pasticalarly) why
itgob there, voull Bad Dr Mead's
Teae Lonfe

ore o page 17 of ghis
issge.
Chailsnge to Munogament

fent Dulind
Vods adapled from

Fresiq g’s article on page

speech he raade
betore the

American Mavagement

clation in San Franc
i" Origiaally  titled,

o oo Jaromry
“he Challenge
nes and Technology te Manage-
the s h bas already  been
in Time. and iz te be re-

neinted hx the Americans Management
: ation. We think its one of the
beat Do DuBridge has made in some
tne,

Millikan Autobiography
Last' maonth £ & 8 san as exsivact
from “The Autobiography of Robert
CONTINUED OM PAGE 6

Mead

= ol

%y /.
i

s
i

i
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xin axtroct from the jorthcoming
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7 \imm’f anyone wunl o build
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Planr and main offive of the AiRerearch Manyfacturing Co,, 98518 epulveds Blod., Los Angeles.

ke many other modern plants, the new AiResearch building
uses SMOOT-HOLMAN Illumination Equipment...such as the
depressible-plunger type “IndustroLux” and the “Zenith” luminaires
shown above...for efficiency-plus, for employee comfort, for

rrouble-free maintenance..,

and forthe almose

limitless endurance : mwm’fm EQUIPMENT |
guaranteed by
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INGLEWDOD, CALIFORNIA
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fam This Issme cowro

Distinguwished Visiior
[+3

A, Millikan"—whick is te be published

on March 22--dealing with Millikan's

sarly days at the Tostiture, This menith

(page 143 we have auvother excerpt

from the  boek—*The Two Suprems

Elemenis in Huwman Progress” In the g
aviginad deaft. of the book De, Millikan

had this sectien laheled “My Philose

phy” I's. a rewarding and inspiring

piece of wriling,

And What's Mare

.o M. Stearng, whe wrote the article
on bacteriophage on page 11, s &
member of the Institute staff attached
to the Office of the President . . |
Please note—the test tbes which all
the members of the Phage Group ave
clotching in their fists in the picture
ore page 13 are merely drinking slasees
dlied with port. It's part of the rontine
whenever the group bolds a seminar,
Dr. Delbriick  pours—and  pasess ow
] enheimer,  the
distinguished visitor shown -abave with
Dy DuBridge was just one of several
iv’s whe rame to Caltsch last month,
You'll find nates on them oo page 22
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Cover——Ralph Lovberg *40
pps. 8 d—Rolph Lovberg 30
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pps. 14,1 6~~Georgs Ferof
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{bottom] Pusadens Hor-MNews

w. 23—=Rass Madden-Slack Stor




vorstne s ENGINEERING AND SCIENCE MONTHLY

FEBRUARY 1950

by L. A. DuBRIDGE

Here are some of the chonges the sclente ond technology of
tomorrow may bring ~ ond what we con do todoy to ene
courage these changes ond insure that they will be for the best

o CIENCE AND TECHNOLOGY have become so interiwined
during the past few years that today we face the
rather curious situation that many people—{ar from
thinking of science and technology as two separate and
distinet discipline “are now ingiined 1o regard the two
as different forms of the same thing. Before we can
understand the challenge of science and technology we
ronst underst « of what sclence is and what
techuology is and in what vespects they are alike and iu
what essential vespects they differ.
i what i ience? Tt is easier to recite first some
of the thmgs that science Is pot. Seienve Is not the
development of new weapons of war. Tt is not the
development of rew or improved industrial products
or processes. It is not even the discovery of new cures
for human disease, Science is not the development of
any device or technique. Science is simply knowledge.
The goal ui scientifie research is to discover new facts
and principles voncerning the behavior of the physical
mn? Ehﬁ eventual cmﬂ of science is to build a con-
mpma! framework of the physical world, a system of
well extablished theories, if vou wish, on the basis of
which ope can undersiand and inierpret watural phe-
norena and can alse predict what future evenls will
gecur noder specified conditions.

This ability to understand and predict has during
the past two centuries reached a high stage of perfec
tion in certain areas of sclence. The laws of celestial
mechanics arve so exactly known that, for example
cclipses of the sun can be predicted with a high degree
of precision {or centuries to come. Quite adeguate pre-
cision of prediction is also possible in great aveas in
the fields of mechanics, optics, electricily, and in certain
fields of chemistry. However. as we enter the areas of
more cowples phenomena of organic chemistry and the
biological sciences we find that we are only at the
threshold of an understanding of the phenomena which
take place here. The investigations of the past few vears
have shmm preity  elearly that the ﬁrsi‘ problem  in
these fields ix the onderstanding of the natore and be-

havior of complex molecules. It is exciting to visualize
what important progress can be made in this aves
in the coming vears if suilable efforts are devoted o

The basic techniques are now at hand so that an
adequately extensive research effort may canse oy
knowledge 1o grow in snowball fashion. :

But the point to be emphasized is that in all helds
of basic science the goal of research iz further onder
standing, The ab ;mi is not o invent but to comprehend.

Now, of course, th e goal of technology is very differ
ent. Yach individual iu}muioﬂu‘ﬂ eskaien project has
as its aim the (ée\eiupmew of a specific device or tech:
nique which will be of practical use. In the days hefore
the deu}(spmem of the scientific method technology
proceeded Jargely by the twrial-and-error method. The
sum total of ihb achievements in the practical avis which
were attained by human beings by thiz method over
thousands of vears of technological efforts is impressive
indeed and culminated in the magnificent achievements
of Edisen. But the rate of progress during the past
hundred vyears has been fantastically higher than that
of any previous era, o the exient that in such fields
as the development and use of power and in the fields
of transportation and communication more progress has
been made in the past ffty vears than fnoall the previ-
ous thousands of years of human experience.

It is the interaction of science with technology which
has made possible this accelerated rate of developrent,
This mtemciwn is of two forms. In the first place, the
diseovery of new phenomena and new laws in the field
of science has given rise to new practical applications.
The abstruse theoretical studies of James Clerk Maxwell
on the nature of light and of electvicity led 1o Hernty
experiments  which uncovered the existence of elee
tromagnelic  waves, Thew discoveries stimulated the
briflliant Marconi to estahlish a whole new area of tech
nology which has given us among other things modern
vadio and lelevision and radar,

The discovery of the Jaws of electromagnetic indoe
tion by Faraday sventually gave rise to the modern
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eleciric’ powsr industey wnd el of dis ramifications,
The discovery of the basic laws of thermodynamics by
Carnaot, Joule, Relvin, Helmhboliz and others made pos-
sible the many modern forms of heat engine, including
the steam engine. the internal combustion engine, and
now the jet engine und the gas turbine. Pioneering
work of "a whole hest of physicists and chemists whe
studied the natore of stems and molecules made pos-
sible the ereation of modern chemistry and the chemical
industry. Dozens of other examples {rom other fields
could, of course, be mentioned, in which the discovery
of 3 new law or new phensmens in science has made
possible the ereation of whale new aveas of techunology.
" But technology has alse grown by adopting in tech
nological research the methods of science. Though the
systematic trial-and-error method is sull the mainstay
of many areas of technology where the fundamental
principles are still not {ully understood, there ave many
other areas of techoology where the method of the
controlled experiment is not only possible bur highly
fruitful. The controlled experiment leads to an advance
in undevstanding which, in tarn, leads to the prediction
of the results of new experiments, Practically the whole
of the technology of the electrical and vadio indusiries,
for example. proceeds in this fashion—the wmethod
of science which came ow of the seience laboratories
of the ninetesnth century.

Contributions of science to technology

In other words, seience has contributed to technology
ot only new. discoveries and a new xmdersmn&mvg of
uature upon which new practical devices and techuiques
can be based, but has also contributed a new method

of vewear
cal advence by fantastic proportions. ;

Now the very fact that the vesearch methnds used
in a laboratery of techuology or of applied science are
casentially identical with the methods used in & labovs
tory

of puve science has led many people, ir}cﬁuding
some very wellknown writevs, to the conclusion ihat
there is no distinction between science aj:{iuf{arig»
nology—between pure and applied science. This, #
seerns o me. is not only & very superficial view, but a
very dangerous oue. _

This view iz dangerous hecause it implies that the
burden of scientifie research, which was largely carrim_i
by the universities during the nineteenth century and
the first quarter of the twentieth century. has now heen
jargely assumed by ihe industrial V}abm‘a!ox{ms, :m‘.d more
recently by govermment laboratories. All three finds of
iabovatories, it is said. are working toward the same
coal. and the sreat expansion in indusirial and govern.
ment lagboratories will resull in a great acceleration
in the rate of growth of sclence. Even if the university
iaboratories should go out of business, some would con-
elude that scisnce will comtinue to thrive in the labora-
tories of industry and government. There ave even a
few industrial leaders whe have appavently sobseribed
1o the thesis that what goes on in the usiversity labora-
tovies is of velatively small imporiance, in any case, for
Iy things of praciical import will come from the
tahoratories.

fnd
pt

industrial
Basic science vs, industriol research

T think what I have alveady said is sufficient 1o sug-
gest the fatiacy of ihis point of view. The laboratortes
of hasic seience in universities and the laboratories of
applied seience in industry do have much in common,
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¢h which bas maltiplied the rate of technologis

But like the east- and west-bouud sections of the stream-
liner, however identical they appear to be in theiy
physical form, they are siraply not headed in the same
direction. The aim of sciencs is 10 discover pew knowl
edge and new principles. The aim of techuology or
applied science is to invent new devices, new machines,
new processes, new techniques. Furthermore o the lbug
run the new developments in technnlogy will be based
only upon. the new knowledge wncovered by sience.
Unly when totally vew knowledge is dispovered can &
totally ‘new ‘technolugy arise,

I emphasize this situation because 1 believe that we
in this country are approachivg a rveal erisis in regard
to the future development of hasic science. The Ameri-
ean people seem to be so imbued with the idea that the
chief products of science are such things as jet-pro-
pelled planes,- atowic bombs and ielevision sets, that
they have forgotten that all of these things rest upon

“hasic scientific discoveries which were uneovered in

research work which was not at all aimed at snch prace
tical results. The American people take such great pride
in the fact that hundreds of millinns of dollars of
government and industrial money is geing into vesearch
in applied science that they ave unconcerned and even
uninformed about the fact thay but a tiny fraction of
this' amount is being fed into the laboratories of hasic
seience, wherein will be made the discoveries on which
future technology will be based.

The dangers of spending sll our fonds and effort
un applied scienve 1o the neglect of hasic sclence eun,
i think, well be illustrated by a consideration of the
field of medicine. Many people. 1 am suve, helieve that
the one and only way to find 2 cove for caneer iv 1o
build many large medical reseavch centers where hun
dreds of - doctors vy out hundreds of thousande [ of
chemical compounds ou thousands of animals and human
patients until some day the miracnlous compaund s
discovered  which will remove the sconrge of cancer
from the buman race.

Finding o cure for cancer

Now @ admit that there is a possibility that a cure
for cancer will be found in this way. The trial-and-
error method in applied science has led to wmany spec-
tacular practical aschievemenis. Nevertheless, it would
surely seem to be good sense not to place all our bets
in this divecrion. Rather we should. give sowe suppont
to those sclentists who are trving to understand the
basic processes that go on in the biolugical systems,
the basic processes which give rise to the normal growth
of cels and tissues, as well as to the abnovmal growth
which we call vancer. It is quite possible, in fact it s
alinost inevitalide, that i we rveally uwadersinod the
hasic natare of cell growth, the conditions which give
rise to. abnormal growth would become evident and
the ‘methods of preventing such conditions might he
immediately ebvious.

It 38 pol impossible, for example, that the caunse of
cancer may lie in the Tact that molecules of the wrong
shape somehow get synthesized under certain condi-
tions in the human body. Recent research hy Dr. Pauling
and- his associates at the California Institute of Tech-
nology has shown conclusively that one human discase;
known as sickle-cell apemiz, is in fuct 3 moleculay
disease. These workers have found that the henmoglohin
motecules, which ave pressu in the red blood eslls of
patients soffering from sickle.cell avemia, differ in
structure from ncrmal hemoglobin molecules. Because
of this difference in stroctuve, the molecules tend o
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clump into smell erystals, producing a condition which,
i tovn, causes a change in shape in the red blood cells
themselves in such 8 way thay the blood vo longer Hows
freely through the hloud capillaries and lack of unyw
cireiation resules,

It appears likely that this abnormal formstion of
abnormal hemwglu%m malecules can be made normal
again by some wethod of increasing the oxvgen sapply
to the blond. At least the ﬁmrcm;smem of & cure for
this disesze iz pow a straishiforward development jn'f)*
gram, and the cure which eventually comes about would
possibly not have been reached in a hundred years of
trial-and-error experimentalion,

Basic research — o practical investment

What | am driving at is simply this. Great centers of
medical research are hove, just as arve great centers of
research in other areas of applied science, such as the
great industrial laboratories werking on industrial iech-
nelogy and the great government labovatories working
on mititary techuelogy. But the fuel which will eventual-
Iy keep all of these lsboratovies going is the scientific
knowledge which will come out of the laberatories of
basic science. At the ve
fion dollars spent on medical rechuology, 1 wish that at
feast ten willion dollavs could be spent for hasic re-
search in biolegy, bischemisivy, chemical biology and
medical chemistrv, T believe that one can say with con-
fidence that owt of the sindies in this broad Geld of what
is often walled molecular biology ‘will come the hasic
kuowledge on which hetrer health for the human race
can be buili,

v least, for every hundred mil-

The sawe rewarks might be made about many other
fields of applied scienve. The most fmpractical thing
we can do as a nation 5 W devels all our effons and
funds 1o so-called practical vessarch 1o the neglect of
more basie investizations.

Let us now turn to the question of what we may
expect the sclence and technology of domoerrow to bring.
What kiunds of things dare we predict?

Looking to things which might come 1o pass in the
next fifty vears we find that these fall into two classes.
First. those which, while not impossible, have no_basis
for achievement in presently available scientific knowl-
edge. When the scientx fie discoveries which might vender
them attainable will be made, If sver, it is of course
impuossible 1o forecast. For example, it is not impos
sihle that we may some day be able to observe directly
whether there is animal life on Mars, Bai the vealiza-
Hon of this goal will vequire snime wholly new diseovery
in the tuhmqm; of ubservation—sa discovery wuot vet
in sight.

Similarly. the contral of certain disegses, the exien-
sion of wan’s life span to, say, 150 years, the contral
of the weather, and the many other things which we
like to thisk about can cowe aboot only when and if
totatly new scientific discoveries ars made, No one van
say such discoveries will wot be made-—but no ane can
predict when they will come.

The second type of new developmenis which might
be anticipated are those based on presetly known selen-
tific facts bul requirivg practical imventive developrent
fo bm:s them into being oy to render them practical
and - g¢ (mumu‘a% The ;}mcﬁ.eai utilizarion of nuclear
energy for the generation of slectric power fies in vhis
class. The basic scientific knowledge necessary for this

use is at hand, But how long it \uii he before a reliable

and - practical power plant will be designed aund built
s still nncertain, Surely experimental units will be

operating. within five vears, assuming of enurse that

the work of the AEC is uot stalled by political inter-
ference. Within another five or ten vears the engineer
ing problems standing in the wayv of building a large
scale practical unit will have been solved.

Changes we can count on

it is still uncertain, howsver, just hnu practical and
how cheep atomic energy may be. thmk it will be
highly expensive for a long time. Aund 1 also think the
serious dangers of the intense radiations from radio-
active products will confine atomic furnaces to use only
in remote locattons. T will even ge so far ax to predict
that in the year 2000 atomic energy will still be ounly
in Timited use for special purposes—and In any case
will not in the least have reduced the markst for coal
or oil or water power, Bur the special purposes for which
atomic energy will be useful may be of the very great
est importance—and the very expensive engineering
developments veguived will ‘wvuifuﬂ}f pay aff,

If, however, present. American industry does not need
to fear the danger of a complete revolution based on
atomic pm\el, lf}en‘ are plenty of other e tech-
nological developments which will yesudt in areat
Lhauge\., We van be perfectly sove thar the art of com-
munication will continue o advance ar a dlay pace.

‘e have only hegun to exploit the possihilities of vapid
transmission of information by radic. Not only a news
story or a picture or a television image can be trans-
mitted, but in principle one could transmiv the con
tents of an entire book or newspaper in % few seconds.

Long-distance telephone cables yuay aut of
existence, and radm waves of wave e s>°§1~ down 1o g
few inches will come fnto use in hn of ways

Transportation will not stand st mﬁw We conld
have passenger alr transpoit {eom o o veast fu five
hours now 1f we were willing to p‘i‘. ihe cost. Pwe fours
or less is Lu‘tdmh coming- ¢ §M ﬁwrh cost,
7. Anto-
matic- umtroi teahmqueq CAN EVED now Hmnnd - greal
areas of routine tiring labor. The assembly line oper
ated by a thousand men will give way to one operated
by a hundred or ten or one. Ma\ be Presiident Truman
is right in predicting that by the vear 2000 the national
production will veach & value of a thousand billien
doflars a year. In fact this figure would be vealized if
only the present rate of growth contipned. Teechno-
logically speaking, this is certainly  not jmpossible,
’\Xhether the political and economic problems which
stand in the way can be solved or not is a subject on
which I shall affer no predictions whatever,

Feould, of course, go on indefinitely offering suesses
gbout new possibilities, But von are.as ahle 1o do this
at your leisure as ' am. As long as vou vefrain %ﬂm
predicting  things that violate basic laws of physic
or chemisiry, some of yonv predictions are bound m
come true, provided only vou make Iots of them,

The chollenge — and how we can meet #
What shali

3

And so what? What is the challeng
we do about @7 '

There are; of course, those whe fear the Puture
who {ear the fusther progress of science aud webnology.
There bave always been such penple. & schosl board
in Ohio & hundred years age passed s vule thar i
school rooms should not be nsed for discussion of such
wicked and impossible thivgs as steam engines and rail-
roads. Still earlier in England, & member of Parliament
heatedly dencunced the daneer» of our growing knowl
edze and teaching of cfeowmphv It will be the ruination
of the comwon people, he sald. Another denpunced
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vexeareh in anatemy. helding that the Lord bad purpose
ty cmneé up cur insides and we would only get inlo
trouble by penetrating His curtain nf modesty

We laugh at people who could be so bimdmat people
who feared know ledge raihm than welcomed it. We scorn
those who 50 vears ago lacked the viston to forsee how
science and techaology would change the world—and
who feared and fought the changes as they came.

But are we entitled to idugh? Can anyone of us
today foresee ﬂu‘ world of 2000 AD. or even the world

of 19517 Or do any two ol us agree as to what we
see? We are ME short-sighted. And we will never know
which of us sees or guesses the future the best until
events have proved his words, The important thing is
not that we foreses the future but that we do not fear it.
We know there will be change. The challenge is o
weleome ib-—io encourage it—to make it a change for
the hetter.

The fivst challenge Is thisy science and technology
will bring changes--so we wust be ready to make the
most of them.

But waiting for new developmeuis to come aloung
and hoping to use ‘ihcm ~or uot he destroved by them
-is not enongh. And this brings us to challenge number
two: the challenge o encourage and stimulate new de-
velopmenis by means of applied rssearch. Inventive
ingenuity, nsing the techniques of modern solenve and
techoology, has vor even begun to exploit the possi-
bilities of applying present scientific knowledge for the
beneht of wen. Increased productivity in indusiry and
agriculture, new prodocts and techuiques in every in-
dustrial avea, vew advances in wmedicine making im-
mense forward strides in the conquest of disease-—all
of these will come—some slowly., some quicklv. But
they do uot come auntomatically, or without effort or cost.
Byt come they will, because forward-looking men in
industry witl put forth the effort required.

Industry bears the burden

{ wonder if you realize that, aside {rom developments
i mibitary technolegy and in some phases of agricul
ture and public health which will be supported by
government  funds, practically the whole burden of
applving scientific: techniques for the improvement of
the material well-being of men and women in this
comntry Hes on the shoulders of industry. It is from
the indusirial laboratories that new and better products
and techuigques will come. Someone else is not going
to do that job. I it is done. the management of industry
and of business will de it

It 38 a grave respounsibility but an exciting challenge.
i is precisely the kind of challenge that American in-
dustry nnder the free entevprise system has always mel.
In fact, it is a challenge that can be fully met only in 2
system of private free enterprise. New and creative ideas
in technologv—ideas which must originate in the minds
of men—do not come from men who are not free to
think—ard to think for themselves. Ne dictator can
force men to have ideas. No svstem of regimentation of
thenght will nourish creative thinking. And regimenia-
tion 15 equally fatal, whether it be imposed by a nation-
al dictator, by a police state or even by & governwent
bureau. By the same token. of course, it must not be
imposed by indusirial management either! If there is
any arvea of human activity which flourishes only in an
atmosphere of freedorm, it 1s the arvea of rreative sclence
and techuology. You will never find a real sclentist
advocating a dictatorship. You may find sclentists with
all sorts of other silly ideas {for they ave just like
other men) bur not that one!
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- seience, 1o encourage techunology.

Freedowr—private  initiative—thar s the first pre
requisite for o virile techuology. But there ave other
things that industry must provide or acquire in order

o maintain technological progress. There are, in fact

four things: management, money, men and knowledge.

Management, money, men, knowledge

The iutelligent management of research snd an
intelligent management policy toward research and to.
ward the utilization of the products of research ave a
prime requisite.

Adequate funds for research ave also necessary. Bu
if the desirability and the necessity for industrial re
search are appreciated money will somehow he found.

The last two ingredients of industrial research——men
and knowledge—may not be so easy. We sometimes
tend to take them for granted. But unless industry can
draw on a supply of men carefully selected and ade-
quately and soundly trained in ecreative research, no
million-doliar laberatories will bhe worth a cent in ad-
vancing technology. Research men are. of conrse, the
products of the universities, The universities do the
selecting and the training. [t will be well for indusivy
from time to time to F;ai\e a look at vor colleges and
universities to make sure they are thriving—te make
sure they are kept free, For withowt their products in
trained minds, not only technology but all of indusiry
would soon wither and die.

And finally, knowledge. What knowledge is needed
and whence does it come? The knowledge I am talking
about is knowledge about the physical world—the knowl:
edge of science. | refer not only to the knowledge we
now possess, which must flow continvally inte every in-
dustrial laboratory, bat also new kunowledge which is
vel to come—new knowledge which is essential 1o s
new technology. In other words, a strong technolozy
rrrrrrr as 1 heve already frequently .niw{fspcmis upon s
strong secience.

And this brings me 1o the third challenge—a chal-
lenge which has not previously existed or oue of which
industry has been unconscious. This is the chajlenge
to insure the future of science. Industry has always
in the past taken basic selence for giamui. It has always
assumed that somehow, somewhere, the new scientific
discoveries on which the new technology of tomorrow
would be built would be made. And where have they
been made? With a few important exceptions they have
come from the laboratories of the world’s universities.
And until a few vears ago the most active university
faboratories were in i*um;w

And what of the sciepce of the futnve? The re
spousibility clearly rests heavily on the nuviversities
of America, Can they meet this responsibility? Under
the American svstem this depends wpon the people of
America. 1f the people. through taxes paid for the sup-
port of state universities and gifts to the private oues,
continue to support the universities they will continue
to thrive. But siuce industry, as we have seen, is & great
benefactor of the products of the universities. name?},.
men and knowledge. indusiry too faces the challenge
to insnre their continued wnhty Just how this will
be done is not yet elear. 1t is a new sifvatiou-—a new
problem—and an adequate solution has not been fmwd

But we can be sure of one thing. that if the challeugs
| have presented are met—the challenges to rfuppmt
and to make use of
their products—then no prediciion about the future
material welfave of this country is rosy enough 1o live
up o the actual {acts as ihe\ are certain 1o (ﬁmeie;




World War to the beginning of the Second,
group of viruses called h&ci’ermphau’ remained hﬁ
wore than a sclentific curiosity. In the last few vears,
however, men like Luria, of Indiana Usiversity, and
Delbriick and Dulhecco, of Caltech. have lifted the
“phage” out of obscurity. It has now reached 3 prom-
inent position, in laboratories devoted to the bioiogét&i
sciences, as a remarkably useful “test animal” for the
study of veproduction, heredity, and the chewmistry of
life Tiself. _ '

The virus seems a promizing crack in the wall of
wiystery that surrounds the fumdamental ‘process of
reproduction principally - because it is the simplest
system in which reproduoction takes place. Small enough
to pass through & filter of solid porcelain, without any
metabolic system of Hs own, a times o seemingly life.

oM ornE miME of it discovery duving the 2:’21-;«‘&.

Ba{:éeri@p:’mw {hinck dorsd,
estapng from o the  corpse
of Tan L0 coll bacierium
that they have destroved,
ready loo attack  the next
Eoovoli Copper lefij. Fhis
scene was caplired with an
sleciron microssope,

Coltech  biologists are
using the viruses thot
attack bacteria to lsarn
maore obout heredity,
reproduction, and the

chemistry of life.

by C. M. STEARNS

less erystalline narsrial, the vivus stitl, onee iU gets inte
& living m\‘ﬂ can bring forth copies of itself, In fact,
the vivus is livtle more than o pive self-repraducing
principle,

But even so, virus reproduction is not easy 1o study,
For one thing, a virus will not veproduce ouniside of 2
hving cell, The study of its reproductive mechanism is
therefore ohscured by the chemistry of the sells within
which the virus muhtiplies, and frequently by the chem-
istry of the whole organism {for ingtanes. 2 man} of
which those cells ave a part.

This difheslty was partly oversome when. 2 number
of years ago. biologists hegan working with & group of
viruses that attack, not the cells of comp?w animals, bt
the velatively simple single-celled hacteriz. This group
of viruses has been given “the colleetive name of bacterio-
phage.
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Four holes made in bricterial colony by phae Stze and

clearness of " plagues”

Because the bacteriophage virns aiiacks bacteria, is
discovery raised gresi iwgnzs that it muight offer a cure
for bacieria-caused discases. It would be a stmple
matter, doctors thoughi, to dose s patient with bacterio-
phage and let the ph(wv kil the guilty bacteria. For
a number of reasons. the scheme failed. But bacterio-
phage. becauss It operates at such an elementary Jevel
of life, has wade np for its early failure by becoming
ar ideal tool for studies of wmm?umou. n bm‘atonc.e
at the Insiitote and elsewhere.

For the sake of obtaining uniform results, sue group
of scientists who work with bacieriophage have limited
themselves to seven closely refated strains, all of which
attack one kind of bacterium. The bactertum involved
s Escherichia eoli (hacteriol habitvally  shorten
the first word to “E7). E. coli’s natural habitat is the
intestinal tract of man and other anamals: 1t s almest
always there and almost abways harmiess, Bur E. eoli
thrives also in the test tube, or on the rimmed glass
dises known as Petri dishes. -

i ordinary studies of the phage’s reproductive proe-
., the phage’s attack on E. coli is not observed direct-
ly. It is possible, however, to watch the process. ?néel
micrnscops with “dark field ilumination,” E. coli look
fike mintature capsnles, and the phdgu pali’ldﬁs ave
no moere than minute Hashes of Hght a Hitde like winviows
in a suslit-pond. Focus on one individual E. coli bacter-
iumy, and after & few minutes you will notice that it
seemis 1o be bothn;:. inside. It is not possible 1o see the
phage estering the bacteriem (how it enters is, in fact,
ane of the st nnsolved ;smbieim of phage research};
but the beiling is proof that 2 phage has entered the
bacterial cell and begun i reproduce.

Then, audden?\*; after perhaps tweniy minutes, the
E. coli eell borsts wide opeu, aud 2 watchful BYE Ay
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idensify phage strain at work.

see a whele cloud of wew phage particles
from the broken corpse—pach new phage veady 1o hud
another E, eoll and repeat the proc 3ue . phag
hidden inside a bacterial well for fifteen or tv
minutes, has somehow multiplied itself 10 500 or mo

Bui, as in most stmilar Gtudie\ in curvent bio)
research, bacteriophage experiments rely not so much
on individual viruses attacking individ
the statistical results of thousands of
example: to discover the sffect of some
on the repmduﬁne power of a phsge, 3t s nol necessa ¥
{and would in fact be impossible} to inject the apent
inte one phage and then persvade that phage to enler &
single bavterium. Instead, the agent can be mixed with
fuid containing thousands or millions of phage, and
the mixture applwd ta Eocoli erowing on Peiri di
Thereafter, a simple count of the clear ¢ pots, or plaques,
on the Petri dishes sives the answer, Each plague repre.
sents an area where E. coli has succumbed 1o pha
the number of plagues is therefore a key 1o whai
the agent being tested had on the 1\hfwe
muitxph The who €1 proaf*rmrf* is cha
biologisis, respectfully, as an “elegany
that they admire its ingennity, its simplicity, and e
tack of ambigunity in its vesul

The Chemical Approoch

Another way of approaching the problem of reprodue:
tion as it cecurs in barvierio ;hdge is the chepsiend Wav
Chemical analy - yature of phage shows that
is made up Lirgely of pho ph.ruvcon‘fammu ;;m%eu
S0 chemists have added mdmm e
phorus 1o a medimn containi
phage, and at suiiable interval
{reiger counters}y the relative amounts of
phoros that remain in the wedium, that have been
up by the hacteria, and that have been tak
phage. By this techuigue rhemists have
arate the steps that the phage takes, duving ve
to build up the phosphorus-containing proteins needed
to make up the new phage parvicle

The experimem has l‘Ef’El‘idY revesled thar what a

i miw ;

of the ¥
ma\kmg., mstead of more E. u.}h material, rore 355} g8
material, And this, by the way, is geiting qmii, close
to the kind of thing that mav go on “when the gene of
the human cell uses the material swreounding it to wake
a second gene lke dtself to be transmitted 1o the oall’s
offspring. It is getting even closer, of vourse, 10 what
must happen wheu a virus, say 3 that ot polio, penety
the nerve cell of a victim.

Inseparably bound with the problems of repraduction
are those of heredity, for hermhhf 18 i the fnal analysis
simply something that vesults from the process of repros
duction.  And in- snderstanding heredity, two, the bae
teriophage is therefore wseful. The seven straing. of
phage that sclentists nse nvariably breed teue 1o form
in certain ways—in shape, for example, and in the
fength of time thai it takes for a phage 1o multiply and
burst the bacterium that it has invaded. For any ghven
oune of the seven strains of bacteriophage, these pariigu-
lar traiss remain unchavged through generation after
generation.

But there are a few traiis thas change. One contrels
the size of plague that each strain of phage can produre
in & Petri dish of ¥. coli: a strain that normally (in the

“wild” state, a biolegist would say) luwits itself to smal}
plaques may begin to make larger ones, Another change.
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able trait is defined by the range of ¥, coli types that a
strain of phage attacks phage strain way suddenly
ingrease in its ability o overwhelw differing kinds of
bacteriuin. - The fact that there are g few, but only a
very few, ways in which bacteriophage are known to
inutale wakes them seem as promising to the investigation
of the fundamental machinery of heredity and mutation
as. say, the {ruit iy, which is the old and valued stand-by
of genetivists—but which exhibits instead of a few, more
than five hundred genetic variations.

There is one further way in which bacteriophage may
prove useful in the study of reproduction and heredity,
and in fact in the study of g process se basic that it
applies to several other aspects of cell behavior as well.
This process is the ong by which substances outside
cell manage to pass through the cell’s membrane and
get inside, and is obvionsly a fundamental part of the
chemistry of life,

In the case of the phage. the problem centers arvound
the guestion of how a phage gets into a bacterium. The
reason why 1 weay be possible tn answer this guestion
is  this: wink' most phage have no trouble getting
through E. coli’s protective sheath, there is an occasioual
ntant form of phage that requires outside help.. This
helpless variety cannot break into E. coli unless there arve
added to the medium surrounding E. coli vertain specific
chemicals, such as tryptophane. If it is possible to dis-
cover why tryptophane is able to assist a phage to pass
the bacterial ‘wall, the answer may throw helpful light
on. the whele problem of rcell penetralion.

Such is the scientific position of the bacteriophage,
and such is & promise. What has it proved, so far?

First of all, the phage has proved that something
quite like sexnal reproduction goes on in the interior of
an ¥ coli that it has attacked. It was once supposed
that, at this simple level of life, veproduction followed
the familiav sonsexual system of division-——one unit
dividing to give two, the two dividing to give four, and
8¢ on. . Io swcho oz panern of veproduction, sach el

{eora Duberg
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Seymour Benzer 3k Weigle

{barring mutation) has of necessity ondy those chavacter-
istics that were possessed by s one “parent.”

In the sexual patiern of reproduction, however, fwo
parenis contribute traiis o the offspring. And it has
been found thst when E. coli is infected with two types

“of phage. the cloud of new phage particles that later

bursts, from the destroyed bacterium  coplains wany
phage that combine the traits of hoth of the two parent
types. This indicates, then, that there must be at least
sorae similarity hetween the heveditary machinery of
the phage and that of infinitely move complex systewms
such as the human being.

Ancther surprising  field of investigation has been
opened Lo view through the study of the effect on bae-
teriophage of ultravioler light. Ulwaviclet light of a
verlain wavelength can “kill” bacteriophage. so that it
is no longer eapabﬂe of 1Epmdemnv and destroying
E. coli. That is nol surprising, since ultraviolet hghl
has the power to damage a wide range of microscopic
germs and spores, dnd even the living cells of the human
eve. {as many peop e have found M inoking oo loug
at the sun). What is surprising is the recent discovery
that ultraviolet light of & slightly different wavelength
can bring the killed phage back fo life.

This discovery has raised many questions and
answered none, which is just what a great many iw-
portant scientific discoveries bave done in the past. But
it may open a pnew way o the understanding of what
makes a phage active and theveby help 1o disclose a
gew link in the chain of events that constitute life.

Practical vesults' from the phage reseavch now in
progress at the Tustitute {and elsewhere) are {ar, perhaps
vears, off. Bui, as the foregoing discussion of the pro-
cedure and promiss of phaﬂe research has aﬁwnp‘rtd 1o
show, the Edoe may someday assume a scieslific im-
pmtanw uut of all proportion to s size-—which is such
that it would ke between two and four hundred
thousand phage. side by side, to make a line one inch
fong.
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by ROBERT A, MILLIKAN

CAn extract from the forthcoming

"' Autobiogrophy of Rebert A. Millikan'" *

B
self o insistently the guoestion, "How can 1 help e
make a hetter world?” for we koow, as never before,
that “unless by our joint efforis we do find a way
speeifically 1o put an end to world wars the human
race has the possibility, and indeed the hikelihood, of
destroving itself; so that the choice is now betwesn
a better world or no world

The key to my own answer to the question [ have
raised 18 found in the following statement: Human
well-being and all human progress vest at bottom upon
two pillars. the collapse of ‘either one of which will
bring down the whole siructure. These pillars ave the
cultivation and the disseniination throughout mankind

of {1} the spirit of veligion, {27 the apirit of science

{or knowledge}.

fu the long sweep of evolutionary history from amoeba
up o man, what we call spirit or sonl-—the latest and
the niost important element in the evolutionary process
of creation——first began to appear in and evolve from
the animal world w hen a being developed whe began
to bury with the bodies of his dead the implements that
he thought might be needed in a world beyond the grave.
That was a supreme moment, For czn one imagine a
mere animal thinking about a future Hife?

Breasted calls the time at which this kind of an idea
first came into a2 brain “the dawn of consecience, E
shatl eall woalse “the dawn of religion.” for with al
the evolution that religion has nndevgone sinee its i’wdv
heginnings at that far dmam date, sur word conscience,
which implies a seuse of pe ,mdf responsibility 13
today very closely identified with what I mean hy the
spirit: of uiigmn.

iy

OBy permission of the publishers,  “The Autchingraphy of Robert
A, Miltiken”  will beo published - on’ Morch 22, w1 34.50, by
PFrentice-Hall, 70 Fifth Ave., New York 11, N.Y.,

1 dm%cﬁaﬁii.&f%’%’ 1950

EVER N HISTORY has mankind faced n si?uatioz‘n:

which foreed every persun on earth to ask bime “the word religion has. in fact, had all

Bui in this long evolution of religion since that time,
inds ol ex-

traneous ideas associated with it or gralied upon L
some good. some very bad. It has wieant, amd sl
weans in some minds. crode superstition at Has wmeant
all kinds of man-made theologies: it hus meant bigotry
aud infolerance and wars and inguisitions, But none of
these things has, or should have. anything 1o do with
what T call the essence of religion in the United States
today,
We have in this country dozens of different religious
seets and just as many. different theologies, all nec
sarily wrong in some particulars since there ohviously
can be but one correct theology and certainly o one
knows what that is? but there is just one element which
i And common to all these i&§§“}0ns That common
element is found, 1 thivk, simply in the ¥ife and the
teachings. of Jesus—in the amimiff of altrutstie idealism
{the psychologist may want 1o call it extrovertness, the
comunon man simply nnselhshness) which was the sum
and substance of his me :
He states it in the Golden Rule. “Whatsoever ve
would that men should do to you du ye even so 1o
them.” You ate the sole judge of what vou ought to do.
For to man alone of all creation has been given the
power of choice between good and evil, and jt s in
the excreise of that choice that man fulfills his great
mission on ecarth. Further. he obwiously cannot choose
the gnod without having Ew possibility of choosing the
evil way, and with that choice open, if history tenches
us anything then it is to be expected that here and there
a John Dilfinger or an Adolf Hitler will be found whe
will choose the evil way.
But this yaises another very important question:
nawely, what goide has man to enable him to determine
what iz the uoc»d and ‘what the evil way? Listen to how
the great French pelitical philosopher Montesquien in
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1747 answered that question for himself: “IL 1 knew
something beneficial to myself but harmful to my family,
b owould drive it out of my mind, I I knew »‘«mneﬂhing
advantageous to my family but injurious to my country,
1 would try to {orget it. If 1 knew something profitable
to my country but detrimental to Europe or profitable
to Furope and detrimental to the human race, | would
cousider it a crime.”

From my point of view, the supreme personal and
individual opportunity and responsibility of every one
of ws. without exception, in the present world orisis
is substantially as Monlesquien stated 3t two hundred
years ago. So far as [ royself am concerned, that re-
sponsibility can be vephrased thus:

It is so to shape my owan conduct at all times as,
nomy own vareiuﬂ‘, considered | uddmem io promete
best the well-being of mankind as a whole; in other
words, to stavt building on my swn aceount that better
world for which I pray. The sum of all snch efforts
will constitute at Ebﬁat a first big step toward the st
tainment of that better world.

This means that my personal job is to develop an
sititude of willingness-—betier of delermination—to sub-
ordinate my own bmmediate personal impulses, appetites
desires and short-range luterests to the larger good of
my fellow man. ws [ see 8, in cases in which there seems
to me upon careful consideration to be conflict between
the two. Otherwise I am free to follow my inchinations.

The sessence of religion

Further, that kind of altruistic idealism ix certainly
the very essence of the teachings of Jesus. From my
point of view, thiz aititude is the: essence of religion.
And not fronm my point of view alone, for Alfred N
Whitchead defines religion in these four words: “Re.
ligion. is world lovalty.” It necessarily involves faith
in the existence of au sltimate Good (Finstein calls it
“The Intelligence manifested in nature” ) which is worth
bving or dying for—a Good which justifies one in
saerificing his life. i need be, to promote it, as our
boys did in the terrible war )ust past. If there is 4
hetter definition of a belief i God than thay, 1. at
least, do not know what it is.

But this attitude of - world loyalty,  which is the
measure of ong’s personal moral character——and for
thiz there is no substitute whatever—is clearly an attri-
bute of the emotions and the will. where lie, in fact,
the springs of all our conduct. That airirude has noth-
ing to do with knowledge. 1 may be as ignorant as a
Haottentot, bat if T am ilunﬂ up Lo my /zght éomg what,
inall seriousness, I think { (suni'u to do, that is obviously
atbthat can be asked of me, That. | thmk, is what makes
the difference hetween a veligious and a2 nonreligious
magp-today. The main activity, I think, of the churches
should, and does consist in the effort to spread as widely
as possible this attitude of world loyalty,

The scientist is tnelined 1o underrate the importance
of this effort to spread the spirit. or attitude ‘of world
tovalty. T think ke 8 fondamentally wrang! And to
convinee himself of his error he has only to ask himself:
How many of us five up to what we surselves know
we ought to do? That should make him realize the
maomwde of his mistake. Or; if he shrinks from or
discounts such self-anal yeis, then let him take the sasier
task of counting up in his community the number of
men whom he regard~; as essentially selficentered. de-
void of any sense of social responsibility though they
mav be recognized ‘as very able. and swellsinfor rmed, T
suspect he will find his list a fairly long one. Either
of  these two procedures should bring Tome 1o the

scientist the greatness of his ervor in diseounting the
importance of gpreading the yeliglons wititude—the
attitude of world loyalty.

The religious leader, un the other hand, is prone teo
say that the world wonld be a perfect world if the hearss
of men were right. But he iz wrong, oo, He haz only
o look at the horrers of ?nc’;ui‘-‘gitéana or of religious
wars, which have heen carried on in the wain by 5
men who thought they were doing the will of Hod. Or
again, he has oui\ 1o acquaint hitmself with the history
of infections diseases like malaria, vellow fever. typhaid,
syphilis. ete.: for these have been spread snd grear
populations infecled, sometimes wiped out, through
practices. not only tolerared but incunleated. siten en-
forced, by wellomeaning bur unenlightened religions
teaders,

I shall give two concrete illusivarions. 1 am told by
reliable observers that the sanitarv conditions in some
of the countries between the Mediterranean and India
are 36 bad that of all the habies born only a minor
fraction survive through infancy. the reason heing tha
the Koran teaches that runuing water is sacred and is
to be used for both drmixmﬂ aud bathing }»uig eE,
wholly without reference to the fact thar it may he
wixed mth sewage and loaded with typhoid and other
noxious  germs, fm Mohammed lived before sanitary
kzmwiedge came into existence. :

Anocther conspicuous and a very five illustration of
the point here at issue is found mn religious opposition
to ;mpu!dimn control measures i countries already so
overpopulated that the only hope of escape from the
Malthusian hell is 1o let them remain so dl. gse-ridden
that the oneoming population dies off as fasy ax it is
produrced.

Take another Hustration from the social field, Look
at the worldwide disasters. probably involving wmore
deaths even than World War I, which have followed
from the prearhnﬂ by sincere and well-meaning but
misgnided and bad-thinking fanaties of the Mars-Lenin
class war, for exawple, perhaps the most horrihie type
of war ever started, in order to see cleavly that good
hearts eoupled with bad heads ave guite as destructive
af soeial well-belng as are ‘good heads: coupled with
had hearis,

“"The good of the whole”

Clearly, then, individual, ;;erwomﬁ morality, of which
each one of us must he his nwn judee. has little to do
with social snorality, for this latter depends as Foam
using it indeed ‘as 1 define it nof at-all upon what 1
inomy ignorance may think is right. bat aihe; npor
what sert of procedures do actually best promote social
well-being, or “the good of the wholel That i a gues:
tion of science or knowledge, pure and simples That is
what the university and all of ocur vesearch insvitutes
ave here primarily 1o discover and to teach, 11 is a
question to. which we shall of course never haxv the
complete " answer heciuse we  shall ‘never
knowledge; and yet it is & guestiow fo which we have
been .ﬂ)ée each vear io give better and ‘better answers
as our kuowledge of ¢ h‘,aww and chemistry and hiology
i all their Subdi‘v’ibldiln. and geology and pcy(hoiug}
sad economivs and history and goveroment grows, and
the applications of these sciences. fo our group life
increase. For in each one of these felds theve s, with
all aur ignorance, @ core of definite; ‘established. none
vantroversial knowledge already attained that van he
pakens insofar as it goes, as a depeandable guide 1o vor
reet thinking amd - correat acting
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4 recent picture of R. A Millikun, in Ry office at ahe lastitute, with fus long-time sevrefory Inge Howerd,

it is these continuonsly growing coves of knowledge,
coupled with the attibude of wmki lovalty, i, the
combination of science and veligion, that provides today
the xuh’ hasis {or vational intelligent living: and 1o spite
of man’s frailties thiz attitude and these cores are slow-
by guiding us forwsrd, so that we have actually in the
United States attzined within 2 hundred years, and pri-
marily because of science and its applications, a higher
standard of living for the cotmon man than has existed
in any fime or ])Eare in history.

Religion and scisnce, then, in my apalysis are the
two greal sister forees which have pulled, and are siill
puiimg, mankind onward and upward, And the two are
necessarily intimately velated, for the primary idea in
religion lies in the single word “ought”"—the sense of
;iu?y being underneath all religion, while what is duty,
ihat is, what particulay line of conduct is actually best
for society as a whole, must be determined by seience:
i other words, this is g Guustion of kuowledge or in-
telligence, rather than of conscience. I am thus using,
as at the very beginning, the two words conscience and
knowledge as at least very closely related to the words
ligion mzd‘ science
But 1 wish to go a step farther, for someone asks.
“Where di)t\ the idea of God come in? lsn't it & part
of religion?” Yes 1 think it is, and I should hke 1o
reply in three different ways 1o the question here vaised.

My fGrst answer s taken directly from Holy Writ
and reads: “No man hath seen God at any tme . . .
If a man says § love God and hateth his brother he is
s Har: for he that loveth not his brother whom he hath
seen, how ogn he iuw Hod whom he hath not seen?”
In other words, one’s attitude toward God is revealed
by and veflected in his attitude toward his brother men.
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My second suswer is taken {vom  Tlean Shailer
Mathews, head of the Baptist Divinity sehool of the
University of Chicago. To the fagquiry, “Do you bel
in God?,” be replied “That, my friend, & a gue
which reguives an edumium rather than an ar

My third form of reply is my own and reads: [ do
not see how there can be an of duty, or any
reason for alirnisiic conduct which is entively diverced
{rom the conviction that moral conduct, or what we
call goodness, is somehow or other worthwhile, that
there is Bomething in the universe which gives signific-
ance and meaning, call it velue if vou will, to existence:
and no such sense of value can possibly inhere in mere
lumps of dead matter interacting according o purely
mechanical faws, Thousands of years age Job saw the
futility of fuite man's attempting 1o define God when
he eried. “Can man with searching find out God?”
Similarly, wise wen ever since have always looked in
amazement at the wonderful orderliness of nature and
then recognized their own ignovance and finiteness and
have been content to stand in silence and in reverence
before the Being who is tmimanent in Nature, repeating
with the };dlmht “The fool hath said in his heart,
there is no God.” Einstein. one of the wisest of modern
mer, has written:

“It is enough for me to contemplate the mystery of
conscions life perpetuating fsell through all etervuity,
to veflect wpon the marvelous structure of the Universe
which we can dimly perceive, and to try humbly e
comprehend even an mhmleqmcﬂ part ol the fnfe
gence manifested in natuve,”

I mysell need no betier definiti
and some such idea is in all reli
the idez of duiy.

ieve

of God than that,
fﬂf




Why should anybody want to build

an organ? Ask the moan who built ona.

by HUNTER MEAD

NY MAN WIO FOLLOWE some hobby enthusiastically
48 is likely to be considered eccentric by every
exeept other persons who pursue the same hobhy.

Among hobbyists, those who become absorbed v a
sreative avocation are likely to seem doubly eccentric,
gince there is apparently no limit to the amounts of
time, money, energy and space they will saerifice to
their activity.

Among creative hobbyists. amateur pipe-organ build
ers constitule an elite of eccentricity. They ave indeed
& strange brotherhood. Some are mere dreamers, who get
o further toward their dream than piling up veams of
specifications  and stop lists.  Others may aecquire a
rank ov two of pipes which gather dust and clutter up
the garage for vears on end. A few bolder ones may
acijuire paris of chests, perhaps a discarded blower or
console—but these too gather layer after layer of dost
and take up even more space in the gavage or cellar.
Ouly the most glassy-eved and monomaniacal begin put-
ting the assorted parts together, while only those whom
the gods love 1o rhe point of insanity manage o get
the thing working,

The sbiective ohserver might notice that the Intensity
of the organ-building tafaivation appears 1o vary dirvectly
with the nuwher of previous financial commitments, and
inversely with the square feer of floor space the hobbyist
mayv possess to howse his dream organ. ?wdlolng ,
compensation, vo- doubl, but nearly invarvisble: I 2
man owos a five-room honse apd has an inceme of two
hundred s month, he plans an ergan that will require
three of his five vooms and will cost len vears’ income;
if he has eight rooms, he plans to sacrifine only two of

them to the organ and spend ouly five
and so on. The rich, Ml?i acres of g ¢
thirty-room mansion, ave usually eoutent with ap instra-
ment that tucks uieely inte pue corner of their oversize
Hving room, Bul, rich or ;"snw\ dreamer oy doer, the
true organ fans and would-be organ owners are 3 50l

iHd
f)‘aiuxui\ of lonely individualists who have at least their
hobby to keep life wovth-while.

Afier twenty-elghl vears as an orgar
endless lists of specifications and paper
in the desk drawer, T manage
builder class. This is my st
& warning Or as an encoul
school of thoaght

Three vears age when I boughi a house, { selected
one with organ potentialities, Ov o limited income the
only potentialities 1 could afford were an extra bedroom
sdjacent to the living rorm and w Hving room just
slightly larger than average, messuring 15 by 30 feet.
The other very desirable featnre would have been a high
ceiling, but that was impossible, so it has heen necessa
fo work within the Lmitstions of the stavdard 8-foot !
tnch ceiling, 1t would wlso have heen ;xdv;»mm;fﬂms 1o
purchase a house located on at least oue acve of ground.
but finan mevitable that 1 settle fov the
standard 584 Fortnnately the adjacent house on
the futuve o nber side was on w double ot
some 35 Yous my
My origival vlan was o wait several mote YRATE, SAVE
wy  money and build & new instwment. Last June,
however. an wansually attractive barzain in an excellent
old organ tirsed up, snd At that moment §oswitched
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fromr the dreminer to the doer class—with less than
hundred dollavs in the bask to stavt the doing on. First,
it was necessary to dismantle the organ, Tand do it
promptly. With the aid of a loyal erew of fellow organ-
addicts and curious friends, the thousand pipes and
several thousand ponnéi«: of chests and blowing equip-
ment were moved in theee davs by trailer and rumbie
seat. Almost overnight the back vard and garage 1ook
on the appeavaves of vast salvage ppergtions—an ap-
pearance which, alas, they still haw after seven months
of wark

By i

v this time I realized ray need for some professional
help and advice. | had read most of the availabde hooks
ony pipe organs aud bad plaved an organ for years in
modest fashion, but the sudden realization that the
several tons of stufl in ey back vard had to be ve
assembled and modemized became texrifying. Forta-
nately, among my organ acyualntances ihi‘re WaAs one
who had gone ou to hecome something of ‘& professional;
he had worked under the best local men and acquired
enough experience to assume general supervision of the
whole project. Tt was alsp fortunate that he was willing
to work }'xart-l"ime, as money heeame available, and most
fortunate of all that he was willing to wait mouths for
part of his pay.

I must emphasize that without such aid and advice
we would have been doomed to early and permanem
{ailure. siiro knows, there is a vast gap

As every erafis
hetween book kuowledge and the veal thing. and it was
Marvin Blake (who hl{’\{llﬂ‘y combines orean-building
with attendance at Oecidental College) that supplied us
eager amaleurs with that practical knowledge, Often his
most impovtand fonction has been o restrain our gran-
diose dreams by pointing out the dificulties and expenses
we would incur if we tried to realize them.

Besides Blakes professional aid. much manpower has

Wiring system, though only half-completed, nearly fills
space that onee was @ clothes closet. Pedal relays
{lower left} are under glass 1o keep them quiet, Stop-
action swisches are at wpper left and lower right.
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The canvole is extremply compiet. Wais

ples about the same floor areq as an wpright piano.
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been supplied by a group of simon-pure amateurs. Che
or two are mgamstm several others mere OL'Odn addicts,
still others merely tolerant and loyal friends. Combined,
they have contributed several thousand hours of free
labor, and saved me a corresponding number of dollars.
The wounld-be home builder who lacks such free labor
and enthusiasiic support has a doubly hard job. 2 job
which I personally would never have undertaken.

Installation of an organ in an ordinary residence
usually creates two great practical problems: There
must be ddequatf; z‘ounddimn and §erf> musl be ade-
quate height. It is of course possible to go wpwards by
tearing oul a ceiling io utilize the attic, but this leaves
the foundation problem upsolved. i iz alse likely o
produce problems of thermal insuvlation, and pechaps
increase the problems of sound lnsulation. In most cases
it iz better to go underground. By removing a Hoor and
excavaling, hoth hewht and foundation are provided.
This we did, so the Hrst major problemw was to fear om
the flooring and joists of our erstwhile bedroom, together
with the wall which separated livingroom and bedrooms.
Then the real work began,

It did not requue & graduate vivil engineer to de-
termine that, since we useded some thivieen feet of
headroom and ounr ceiling was approximately eight feet
high, we would have to dig plenty. Hags;niv the floor
was two feet above zround, se a pit three feer deep
was indicated. For a steam shovel, an area eleven hy
fourteen feet to be excavated three feet is nothing; for
three manval workers armed with wheelbarrow, hoe,
pick and shovel it is decidedly something-—particularly
when you are working inside a building and the dirt has
to go out through a window whose sill is two feet above
the ofd floor me] As you dig deeper you hegin to have
the impression of digging a uﬂ'&\‘puol throuzh a kevhole.

o




The orgen chomber, which nsed o be a bedeoom,

is screened from the living room by wvertical louvres.

Faced with a choice of using burkers or whesibarrows
up a steep vamp, we chose the latter. (One wonders if
Galileo ever realized what an instrument of torture an
inclined plane can he!} Twelve tons of good earth went
out the window, to be hauled awday by dump trailer and
deposited miles 1o the east,

Dtayvs went by—aching, filthy; discouvaging days. Then
more backbreaking work shoveling sand and cement into
& mixer for our slab and sidewalls. Heve again we
wisely called in some professional help to supervise
the cement work and install the forwms properiy, but the
grifty slave dabor still required the biy-this some-
what <oheved amateurs. More than eight and
and cement went in by the same window oot of which
the dirt had so recently gone—with costs going up by
the hour,

Constant use of electric fans for a week finally dried
the cement sufliciently for us to work in what now began
to look like an organ chamber, so we moved in 1o do
the carpentering. All the windows were boarded up and
covered  with felt for insulstion.: Then the whole
t‘i; amber was lined with pme planks hacked with felt.
This was 2 lot of work, but the resulis have been excel-
fent ag conceeny hoth thermal and sonud insulation.

And thus after g month of prepavation. we were yeady
to begin installaion of the actual orpan. We decided
that mtiv part of the nld action eould he retained; moch
of 1t was hopelessly outdated, and even had it been
muodern there was too much wear for sficien ogsemuou.
Even a relatively ageless pipe organ canpor stand
years of constant uvse (and considerable neg "t} withe
out beginuing 1o show it Cousequently we decided to
modernize most of the action, using elecivicity where the
original builder emploved pnewmatic tubes and ponches.

While this df*uwon was an inevitable one, we soon
discovered that ouy most difficult problems wonld arise
when we attempied to combhine ohi acthion with new,
‘“mf hoparis of the old action as we retained were sound
selves, and our new electric work was the best
unforta: miv*, therse  ave oritics! _;'ﬁo.u';.f al
which new and ol hdd 1o be integrated, and 4t is a
these points that most of the headaches have come. We
saved money by doing what we did, but we lost weeks,
not to mention much sleep and patience. {u many ways
o wore difficult 1o rebuild an old organ: than to con.
siviie & new one, so we make the ungualibied clain that
we have haily an organ. Wehad: several farge units to
start with, but i has been far more of a test of skill
{and chigracter!) 1o atilize these second-hand units than
i wondd bave been to make ouy own.

ARl of the original pipework was retained. but we
bave so vearvanged this that the present toval effect has
Hude relation to the way the srgay sonnded from 1907 1o
1940 There are tides of taste i these watters as i all
things human. and we have attemupted to make our instrn.
ment couform to the best curvent tonal thinking, This
has not been fully pos 'i e, at least for the present, but
another year ox iwm will bring us neaver this goal.

At the present time the instrument is sebstantially
complete in terms of the 1950 edition. It will never

poreh can be utilized

e usually
pges and
v.xpu‘xmum 4 ;mg 011
At the moment i s a i.w.s e s
one thousand pipes. There are teen Vstop
ranks of pipes. Preparvation has been made in the
console and velays for adding ancther five hundied
pipes. Since wost of these will be small they can he
squeezed into the present chamber. We hipe they can
be added by next {all.
The next major sxpapsion will secessitate remodeling
the front of the house so that part of the present fromt
This will provide space for an
additional six o eight hundred pipes, bt ux% i
a new console with a third manwi {kevhoard ).
¢ what It is. we estimaiz 18953 for this n
;}rm:dmo nm<rhbm- building casdes and the Tnstic
pavroll office continne to cooperate,
Since buving the origingl prean b have secuved
il mu(*h lar insteoment (the dismantling and
mwoving wl this one s a whole saga in lsel) whos
two thousand pipes presently clult asement and
garage and cavse zh(’ a.i.mz to s v. Thuy we
have ¢ with tonal
effects dnd enﬁ.}zwnf; the mmm(* nedrument @
time, money and space become avail
(}vaubi) a K,{) foat Im hag a1

SO

w
pets

soansd we will
1960, Byl then
we ean \tazi Tebundimf the newné instrument with a
view io anm’vm'r it and uii Hizing our himited space
miore efficiently. So we are nod worrisd about ronning
out.of work and leaving the sseociated grgan amateurs
vestiess and wnemploved.

The question might well he raised whether
musical wstroment or a technelogival eariosity
{abricating.

We dre
fr ds, b oassure the scepiical reader, a very

musical dnstrument. Alveady, sompelent org have
prononneed “the muost 3 essive and useful lstes
ment of its size in Pasadena.

But what of the future? Well, we em‘ all relatively

voupg, we've {harely) got our health. the attie is full
of nm‘b‘fm.u'fi'iu;,m;; pipes, and there are still siy roons
in the house with no organ iy them. What more rvan
P ﬂk % gt § ot i’f o ’;‘L) Ay j § ERCENCE ST | &s O
man ask for in this life? The world is ourst 4 mateur
organ builders of the world, nultel You have yothing to
fose but vour sanity,
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WATSON

FHILOSOFHER may seenm ont of place i thi
e devored to men of science, but Herbert ‘“;3'39‘.’%1(‘1'“
ap pearana heve can be justified on sl leas
First, he exerled a tromendows intluence duvin
ime {1820-1903) upon Euglish thonght-—and
seienee, Seeondly, the conirast hetween Spene
ture {and the writien account which puoompanies
and those of the contempurary : Mn(‘h have
already been reproduced in this se ves 1o
emphasize the respect accorded to sclence md scient
during the Victorian period. i

As the phil usn;ﬁw of the great scientific movement
of the second half of the nineteenth century, Spencer’s
doctrities were attacked from both sides—by the phil-
asophers and by the seientisis. His work coineid d o in
time with the great development of hiology nuder the
stimantus of Darwins theory. and it was Spencer who
contributed to that theory the phrase “survival of the
firtest”

fn 1860 he poblished o prospectus of # new sys
of philosophy which would embrace the general princt-
;" sles of all existing ix;m:ew%w;ign Though he zave most

the rest of his life 10 the de s:m;)m&*n? of this p‘%u}
mfmh\ his alle mpl En wuﬂ ive all seientifiz knowl
edge could bardly heip mz fail. E.)?(aus& i lived at the
beomm g of a period « un;‘;araﬂed scientific activity,
he could not ,m\wb surg ap and estiveate its total
production. _’

The caricatare at the vight and the acid appraisal of
Spencer below appeared o Punity Foie for April 26,
1879,

“Herbert Spencery holds the present grealest nane
among the phils y?xoz» He is scarcely known in his
own *ommv outside the circles of fogies. hut abroad
he enjoys a wonderful reputation as the leader of all
medern thonght. He was born nipe-and-fifty years ago,
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Herbers Spencer (18HL1903), philosopher of  seience

the son of a schoolmaster, whe strove to culture him
with the classics, and to make of him a civil engineer.
But voung ‘*;mncex vesisted Greek and Latin, and soon
renoumced engineering, He was, and knew himself to
be, powertul with the pen; so he became a writer. He
fearnt to handle a good plain English of the frigid sort,
fn a casual way he published ai!m?eb on Gevernment,
Fducation, and other dull \ui)}ec :, from the fime he
was one-and-lwenty. But when Daimu invented v
lution, Evolution invented Herbert SBpencer, whpn saw
how the notion might be applied to psychologic pao?)«
lems, So he now addressed himsell to puxe phdusu ohy,
and began to publish distressing tomes. He fell foul
of Comte and of 1 M, and xlunoed a%wut with atoms
and monads in such fashion as made all men see that
he must have a philosophy of his own, r\w uobody could
well understand him his reputation waxed mightily.
He is now the one recognised authority on Z‘rm‘mhﬂ'@' ;
he has discovered that “ultimate scienfific ideas are all
represeutatives of realities that cannot be comprehend:
ed.” and that man of science }\vow that i Hs ultimate
essence nothing can be known!” Yet h:: goes on writing.
Vr. Herbert Spencer is belleved by many 1o be a
companicnable, cheerful man. He ha.». iuttn more than
once 1o a shareholders’ meeting to war with railway
directors: ke delights also in children: and he holds
that suicides should rather be enconvaged. Yet he woes
on living.” ) i
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the fact that botk
comuries, containing v ouatural rescuree;

and that neither one can attack the other without dev
tating itself at the same time—we must attempt to find
some hagis for agreement. ,
Hut there didn’t seem to be any way o veach any
a lwmem. said one of Br. Habi's listeners. =
is like living in th& same hoy w;t§ a difficult
nmﬁhlmr during a he
“You still don’t want to 'nmn ziw ?mu e down.
Could Russia, in one srise . bomh enough
1ted States  clties to soand prevent tny

&

“{ 0 nol interested in whether we are prs
Br. Rabi, "1 want a policy that prevents this situation
entively-—that iso't reconciled to this viewpoint. to be
able merely to defend after ten million Awericans are
dead.”

Distinguished Visitor li

B 1. ], Robert Oppenheimer
tute for Advanced Stady ar :
former wember of the Caltech facul ¥, :
campus fast mouth to akhve a series of lectures on the
iemwtd par Like Dy Babi, he had
; ton..
Mmmntarx pam were the fast things the ne
papermen wanted 1o discuss with Dr. Oppevheimer at
i confersnce. . And the atomic ene .
‘ogen i‘mmb were the last things Oppenheimer

fhe exp shai

For my part, 1 think oy

at Lolumbia
v to-conduct
on nuelear wf“wu‘s On ab least
1 an evening talk for member
he Atomic %;mam(‘ i
i

v . mipst faymen are
wost interested in hemmg most gh}sicislh discuss: the
hosmir

I uathin s, said Do Hebil the faer that Hussia
now  has the atomic bomb should encourage us tore-
evalnate our foreign policy. Ever since the Russian
rejection of the Acheson-Lilienthal Heport proposals. it
beew our declared })n?iwy to continue o attempl to
+ the use of the bomb. But'our eetual policy has
eftooatiemiptoto contain Russiz within it present
houndaries ing un our possession of the bewb to
enforee that policy

Now that Bu has the bomb too, what de we do?
Build bombs faster? . Bussin would be sure to do the
same thing, The effect would only be an increase in
our mseinrity. i

Thus far we have proceeded along only one line of
policy in dealing with Russia. Now we must consider
sther possibilities, Cf;naid@;‘ing‘%‘ the similarities between
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stivation wonld be a Joi hea iﬂzw i g large chonk of
the Hd could be taken off secrecy.

The press decided to play it safe and ask sboul new
developmenis at the Institute for Advanced Study. Dr
Cppenbeimer twld them about the Insiitute’s new slec
tronic calenlator, which is more marvelously complicated
and faster than any other yet huilt, and is familiarly
known as the Maniac. [t can wultiply two sets of
figures, each conlaining 40 digits, in one hundred-
lhnumndih of a secoud.

And what was the valve of that?

“Well” said Dr. (‘Pp;’)enheimw “it provides the basis
foz wider intuition, By giving a fast answer to a prob-
femn that would mdmanh take days or weeks to wi\e
it provides physicisis and mathematicians with relative
experience—which s pretty much what intuition is.”

Was Dr. Einstein busy these days at the Instituie?

He was, Ip fact, he was “wearing out one assistant
after another.”

What about atomiz power?

“Tn afraid there is an uninformed expectation of
atonrie power, said Dr. Oppenhetmer. It's still an
open question, but I don’t think t's an urgent oue.
There's no great incentive in developing power from the
atom in a huuy. We don’t know yet how much atomic
material s available, or to what extent thorium can be
used as a supplement to uranium.”

And Russia - what did the scientists thivk about
Hussia anyway; didn't they werry about Russin like
ardinary people do”?

Py, Oppenheimer answered that one with a parable—
aboul & woman who awoke one night to find & mean-
looking, desperate character standing at the foot of her
bed, glaring at her with bleodshot eves.

“My God!” said the tervified woman. “What are von
going tn do?7
adant’ the man veplied, “this i« your deeam”

¥ Pieve

For MoRe THAN twe yvears the Ualtech YMUA has
een trying o find a larger residence house, clossr 1o
the campus. The present residence is not ouly too small;
< & mile from the Institute,

Farly tast December, the Board of Directors of the
Y. after a house-to-house survey of  residences and
vacant lots near the Institute arranged to buy a piece
of property at 391 5. Holliston Ave.. just 400 feet from
the campus. Here, the Y planned to build a pew resi-
dence=—the kind it needed, with space concentrated in
the tiving voom and dining rooms rather than in numer-
ous bedrooms. The Board decided to 1ake & 30-day option
on the property. then tey to raise 315000 for construe
tion of a residence and $15,000 more to endow its
upkeep. :

v looked like a long-lerm: project unmtil a voung
alumous of the lustitute, wha had been active in the
¥ as an undergraduate and closely associated with the
orpanization ever since his graduation, offered to con-
tribuwe the $15.000 for the residence. as a memorial to
his parents, if other friends of the Y would come up
with the additional $15.000—within 30 days.

I

That was on December 10, and what ha peued after
that deserves the carvelul atiention of the moe’{ experi-
enved professional fund-raisers.

L .a{ﬁi}r’ through the efforts of Prof. Royal W. Soven-
sen, Mes, Margaret Fleming, Executive Secretary Wes
Hershey, and Chairman J. Stanley Johnston. of the ¥
Budrd of Directors the additional ‘81300“ was pledged
by December 30, Aud by the time the Yanuary 10 dead-

fine was reached checks had cowe Doy 85000 wore,
making an available endowment of $20.000

Right vow a local avchiteet is drawing up plans for
the projected residence-—gratis, as &is comribution o
the project, Constraction may get under way as early
as March, and the residence shounld be ready by fall,

Eminent Meamber

On Fanvany 30, Royal W, Sorensen, Professor of
Flectrical i,zwiuemma. was glected an Fminent
ol Lia 1\;1;);)3 Nu, national honcrary organiza
elecirical engineer

At vhe same meeting in New York City two other sut-
standing scientists were nimﬂariy honored-—y, Vannevar
Bush, President of the ( Carnegie Institution of Washing
ton, who headed the Office of Scientific Research and
Development during the war; and Dr. ¥V, K. Zworvkin,
Duu:wk of Research for the Radic Corporati af
America.

This is the fivst time that Tita Kappa Nu has awarded
this honor, though it has heen provided for in the
organization’s constitution {or many vears. For the past
13 vears, however, Fia fappa Nu has annually honorsed
the ﬁut%tanduw quuo Klecirival Engineer of the Year.
Three of Dr. ")orenxeﬂ former sindents have pecsived
this awmﬁ in 19?0 lhe honor weni in Or. AL M, Zarem
(M5, 40, Ph 3. head of the Stanford Research
fnalii‘uies Los Ang“f” office. In 1942 it went 1o f}r‘
John R. Plerce (B.S. "33, M5 PR 7361, now
with the Bell Telephone Laboratories. And in 1940 it
went to Dr. Jesse 1. Hobson (PhD. 353, at thar time
with  Westinghouse, now divector of the Stanford Re-
search Institute,

NACA Advisors

B by mempens of 1
mernhors nf a((i}}ilid;

DTSN
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v Commitiee For Aeronsutics last mwonth. Fro
ff’s&m* Frnest . Serhler was appoisied 1o the Suboome
: 1 Structures and Frank ¥, Marble o
the "m?wmmumw on Compressors. Reappointments: T,
Clark B, Millikan {(Chairman) sud D Hass W, Liep-
mann, Subcommittee on Fluid Mechanics: Dr. Bene
Gutenberg and Dr. Olver R Walf, Subcorm-
mittee on the Lpper

Members of the T

g‘?iu’m\

“As 27 technical mmmiisees aund
subcommittees are selected for thely technical ability,
m;sumnwﬂ and recognized leadership in then“ ;nua}
field of competence, They serve in a ptwmd and pr'
fessional capamh \u{hum compensation m contribui-
ing their knowledge toward formulation of the research
programs. § <;mu<§ for the country’s air leadersh

Responsihilities: of  suboommittee members tnclude
advising om problems velated 0 the sssigned techno-
logical feld of the technical committes or subrommities;
reviewing vesearch in progress hoth at NAUA Jabera-
tories and at other nrganizations throughout the country;
recommending reseavch projects; and assisting in co-
ordination of areh programs,

McCollum  Fellowship

Preswent DuBriocs last month supounced the estale
lishment of g graduate fellowship for work in the field
of biochemical gevetics. to be awarded on & competitive
hasis to a student interested v working toward & Phb
degree 1w this fleld in Caltech’s Biology Division. The
4’52 500 fellowship, which is established by the MeCallum

{ation in cooperation with the Nutrifion Founda-
tion, will. go to a stndent Interested in Ylovestigating

£ox orrther

gﬁbg o

A a favor rite 28 ot
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ways inowhich living cells build up and

Mew Arrivals

Provessor Bener Stromorex, Director of the Copens
hagen University Observatory in Demwark, has  joined
the Insiitute faculty as Visiting Professor of Astros
physics for the second term. A gmr?uatﬁ of Copenhagen
bm\«erﬂty Professor Stromgren served as a Jecturer
there from 1932 to 1936, when he came to the United
States as Assistant Professor of Astrophysice ap the
University of Chicage. In 1938 he returned i (f}p@ﬂ«
hagen i*mwmm as: Professor. of Astronomy, and in
1940 he became director ot the University’s observatory,
His last trip to the United States was made in 1947,
when he served as Visiting Professor of Astrousmy at
the University of Chicago. At the end of the curvent
term at Caltech, Professor Strimgren will go to Prince.
ton as a visiting professor for the vemainder of the
academic vear.

Professor Strfmgren is General SBecretary of the Tuter-
national  Astronomical Union, and & membher of

the
execulive committee of the International Council of
Scientific Unions.

WitLiay H. Gris has joined the Geology Thvisien
as Lecturer in Petrolenn Geology. A gm{iudi@ of the
University of California, Mr, Geis has been specializing
in oil-field engineering and petroleum geology since
1916, Forwerly assistant to the vies president of the
Union O Company, he is now a consulting geologist,
Lving in Pasadena.

SR atnes
...A Profitable
investment Tod

,..and for the
Future
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Some Notes on Student Life

16 SECOND TERM was quite obviously the worst
term, the Beaver decided, laying his pencil sadly
on the desk. He had been working diligenily through
the derivation of an squation and hmi sud{m}y iwhzed
that the next step wounld reduce it irrevocably to 1 = 1
& fact which he felt hardly needed all this mathemaiics
to prove, In the first or thivd terms he would have gone
back over it al once. Now he only sat back and ht a
cigarette. The second lerm was too {ar from September
to e new and interesting, and too far from June 1o be
almost over. P(’thli}liﬂ”i[lﬂ and callow Frosh and the
Interhouse were past. Spring beach parties and gradua
tion were in the future. Bot nothing seemed to be happen-
ing right now,

Electioneering

Ox  counse, elections  were coming  up shorily.
Campus stump-statesmen  were  asswning  busy, cigar-
chewing airs and potential candidates were dark and
secretive, giving back blank locks or cagey shrugs whew
asked I they were yunning for office. But very scon
there would be the nominstions assembly and they
would ook a-little surprised when nominated, as though
Papudar Demand had walked into theit reoms one night
and twisted their Eii'nﬁ Then posters wonld spring up
like dragon seed along the olive walk and a brief ex-
citement would hang over the campus.

But, while the average Techman found all the elec-
tioneering inferesting or amusing to some degree, he
seldom did more than listen and vote. The Beaver felt
it was g poor situation io leave the whole field »of
student government to a small group of a more ener-
getic or ‘exhibitionist narure, but ke perennially won-
denui what could be done about it. That slrangely unis
veesal malady, D-Haver't-Gor-The-Time, was pmbabiy
no. idle exense.

The Heaver ‘nm«el knew fie wouldn't wani to step
intp Ralph Lovberg's shoes. or keep }oim Fee's rather
recandite finance hooks, or even chew his aizmd& 1 trfsn
zible fingernails promoting Bill Freed's ARCIT

or Bert Suider’s vallies and ussemlbidi 1 be vealized
that he wasa't doing much just s hers and filling
paper with 1 = 1. Mayhe there was a ok Lo He
fumbled for his Litdde T and opened it o the Honox
Folot list, while bs roommate eved him suspicicusly.
His yoommale was a very pure scieniist and looked
askance ar political ambitions.

3

Mew Critsrig

ETHING SEEMS on the verge of happening io the
eternal campus problem of good instrueiion, In Jenu-
ary, a seven- \*udt‘ i committee headed by Prexy Lovberg
Was d o present o the faculty the studeuy com-
plaints o gra dud.iﬁ instruciion and to withhold ne fangs.

An ammphme of lethargy had long enshrouded dis-
cussion of teaching-tmprovement schemes. The students
felt the exist

fenee “of an attitude among some of the
faculty that all such schemes had long ago heen con-
siderad and vefected as mpracticable. But the students
alse felt strongly that any working program-—aven
experimental-—was Detter than emply discnssion  with-
oub action.

The thesis the committee presented’ was that isach-
ing was not accorsplished by placimg s owstanding
research mind in close contact with an undergraduate
mind and expecting ideas to How between them by
osmosis; teaching should vather be an active commumi-
cation, .:‘eq;uiring three essential qualities b the teacher
—knowledge of his subject, intevest in teaching, and
ability to present material to a class Incidly and with
maximwn efficiency.

Armed with this threefold watchword the  studests
appeared before an excellentlyv-attended favulty meets
ing in the Athenaewm with a concrete program mapped
out. chielly {or the m;pm»unmi of mstruction by gradu-
ate students, They asked first that graduare grants be
divided into two secttons—ieaching fellowships for those
respunsibie for actual instraction, and graduate assistant.
ships for all others on grants, with a higher stipend
and prestige value {or the former, T hfvn they asked {or
an effective sereening process— of interviews,
questionaires, letiers of mmmmemmmn snd psycho-
logical aptitude tesis. all concerned with 2 man’s teach-
ing interest and g)owui“lf ability—with the purpose of
giving teaching fellowships in sach case 1o the most
qud};ﬁeu.

To jmprove existing instruction the committes rec
ommended finding s man who could wive an effective
course in class mechanies. speech, class paveliology, and
the practical aspeets of teaching—sa vourse which 1i
\»mziﬂi be required that all teac Eamg fellows attend and

~uu(‘~wiu¥§-‘ in order to hold their fellowships

Jxa

E\umf 10 evaluate a man’s teaching, the. comritiee
drew upun its Army experience of the ins sevtor General

syster and vecommended that sach efqumw head
wpwnd about half aw hour e,;zh team with every class
in his department, in the absence of the nstructor, to
learn from his students any instructor’s teaching qualities,
Here was no ordinary f Jmiewiddudre gripes
but & prastical, : progran:. aud Lovberg's
comumitiee was inviled to return to work it out ituthnr.
The Beaver on campus was perbaps a lide surprised
a1 the wym;mahfhv faculty reaction but was highly nleased
mﬂ: the ideas presented. A Ithongh many of his friends
t-w f«ktym . he ardently hu;md that this time action
wonld be taken and the program put inlo effect, even
#oonly m vy it out. He feht that. as & custower in this
knowled &7::;}‘;:}}"%}3&‘; where he paid out $600 yearly
from a thin povse, he was entitled to this consideration,
- Jim Headrickson "50
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~would donasie $500 w0 the Alumni Fond, 1o go toward

Fond Donotion

THE crass 0F 1950 announced last yponth that &

construction of the new pymuasimn Last vear's gradn
ating class couniriboted a similay amewnt to the fund,

Howkshaw Jeffreys

Fox ~ngws or G0 Py Jeffy eys. Phubb. 31, we refe
vou to the current (February) issue of Westiays, the
official publication of the rkntulnobt fe Club of Southern
Californin. In an articls called “Hawkshaw in White’
Ed Atnsworth' describes some of the bivelier scii
of the 'E‘r'uesda‘il Laboratories in Los Angeles, where
Teffreys s Divector of Research.

Asa tesimv taboratory Truesdail tackles a faiv shisre
of knotty research prol Hems for business and indusiry,
But. accordi ng to M. Ainsworth, it takes on, and solves.
a good many offbeat assignments besides. For éxample.
Dr, Jeffreys works'on smog, water purification. the prabs
lem of developing an effective but harmiess synthetie
smoke for movie fires. how fo take the smell ent of the
air in -and avound  an onlon-dehvdrading factory. and
how to lest a horse o determine whether he has been
“hopped up” for a racs

Chapter Motes
Tup Cavreca Cruboof New York wmet on Janvary
10 at the Hovel Holley 10 hear a fellow member. Willizm
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R. Hatnsworth 18, 1ell the story of his successful climb
up Mt Vanconver last swmmer, Vancouver, which is in
the St. Elias Ranpe in Alasks, was the highest (15,850
feet) unclimbed peaL in North America unitl Bill
Hainsworth and his party negotiated it. Incidentally, it
was just the latest v 2 long line of “Hrst ascents” for
Hainsworth,

The New York Club is getting set right now for one
of its higgest meetings of the year on February 2, when
‘é"‘wxidwi DuBridge is to spesk on “The Year at {al

ech.” In addition 1o club members and their guesis,
paxents of students now attending the Institute have
been invited to, and will be partievlarly welcome ai,
this meeting,

The Washington Chapter met at the Roger Smith
Hoie on January 30 to hear President ﬂu}ﬁu&gﬁ speak

“Caltech Zodm * There weve about 85 present, in-
Eudmo the wives of twelve of the members. On hand
were: Caltech Professors C. C. Launritsen, F. {. Lindvall,
and H. P. Robertson ahm(f mth} Bovd, 3. M. Buchanan,
C. A, Burmister, D. €. Campbell, R, D. Fleteher, J. W,
Follin, E. (. Fitch, 1. B. Frianf, A. V. Haeff, B. C.
Haynes, B, M, Langer, A. E. Lowbard, . H. Lough
ridge, A, Lovoff, P. &, Nutting, R, B. Pastoriza, R. A.
Saplis, . W, Stirling, 6. F. Taylor, and K. Watanabe.

Management Club Speakers

Two pmmvnem alumni will be guest speakers at the
February 14 weeting of the Caltech Mdnawmem Club—

Alummni  President }ue Lewis 41 will tell what the
Alumnt  Assoclation is doing; Howard . Vesper '22,

President of the California Research Corvporvation, will

talk on industrial resegreh.

ALUMNIE
in the PASADENA AREA

Do You Meed Purt-Time Help?
Students Are Availobls

for
Labor Tutoring
Brofing Baby Sitting
Geardening House Cleuning

Eough Carpentry Radiv Repairing
O Whet Have You?

Some students will be dvoiluble for full-time
wark during Eoster Yacotion, Maorch 20-25.

Lall

Alumni Placement Service
California Institute of Technology
SYeamare 6-7121
8 AM to 5 PM Monday through Friday

LET CALMEC MANUFACTURING COMPANY
WORRY ABOUT
YOUR METAL PARTS AND PRODUCTS

Here you get excellent service, o3 well as the
best prices. With our estoblished cradit und bank-
ing facilities our inventory consists of any and ol
metal sheets, rods, forgings, or castings avoilable
on the coast ond these in all alloys. We have ths
mast modern facilities ond most zomplete plont
te give you the maximum of service, whether it ix
a small part, o large part, or o product from your
ideas to the shipped article dirsct to your custo-
mers, under your name, from sur plant,

Qur Focilities Alse Include——
1. #ost modern toslrooms, ond most quolifisd
tosimokers under the immediote divection of
4. F. Melntyre, o porbner.

2. Complete outomotic screw muachine depart-

ment.

3. A Yoceo induction heot treuter {lorgest on
coust .

4, Three Potter Jobnsen semi sutomabizg,

5. Twelve Waorner Swaosey turrsts—from 3%
down fo 1%,

&, Complete grinding deporiment.

¥ Complete milling sguipment — some sem
outomatic,

8. Engine lathes — long bed.

%, Assembly or sub-nssembly work sccording fo

your specifications.

18, Personnel, coasisting of men we hod befors
the wear with o few sxceptions.

Monagement, Soles, and Supervision personnel
are young family men of vision ond wmbition,
raised in the plant sacept for their college years
Oince o customear does business with our organizes
Hon—consisting of the most quolified personnele
of the finest skills and ingenuities in pur feld—they
continue to do bBusiness with us, because they find
thut we do better work of real “quality” produc-
tion.

CALMEC MANUFACTURING CO.
Robert A, Mclotyre, M.S. 88 LOgan 5-5329
5825 Digtricr Blvd, Los Angeles 22, Calif.
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Fa writes
working
Read Deparivent g few
watior and is st with the same organd
tion. He does mention, th ‘

Ao Burs

for the

that
of Tos As

davs after

County

weh, that be

advanced. some sinee 1915--in fact,
now Chiet Deputy Boad Commissionsr,

192¢
K. Carson Smith resigned

1 as Mavor »f the City of

on September
Sgnta Ang u

order to concentrate on his private realty

busing
1921
AL Sremm has besn busy completing

3
new hook “The Chewival Processing

of Woad
which

(343

and building- & wew home for
shiteer, This in

he was hix owo oa i

Derived  Produots ar the U, S
FProducts Lahoratory in Madi Wiscon.

invites anvy abuannd near

to call on bim a dire-

1922

Y. Preston writes that sinee leav-

fime eleciviead

engineering work for the Naval Alr S
tions in the Alewtian Islands and the Pe
fie Nortbowest, e has enjoyed four y
practice with headguarters
tility appraisals and

ol

of cwaselu
at Uswego, Oregon. U

engineering for architectaral firms are his
prajects fu industrial structures,
and. state

pringip
“elementary  and  high  schoels
work, He and his w

B Shore of Lake Oswego. a short dis-

tnee {ron Portland,
William 1), Porter iz still head of the
; Hydrology, Soil
Servive, Ressarch, Washington, 13, (.
1924
Fred Grom bas been enploved for the
pasi vear by the State of Californis, in

tion of

Saeramento, as “Sendor Elecuric Utilitdes
Engiveer, Division of Water Kesournes,

He and hiz wife have two children—Vip-
winia, 11, and Jerry, B

Ed Wilson bas been with the Union (il
{o. of California sinee graduation. His son,
Stepber, 18 studying Menbanical  Engin-
University of Wiscongin, His
i -hool in Berkeley,
sans make theie home,

eering at th

davghier high s¢

whers the Wi

ti

B & F odrofting bshrumends, equipment ond materials

bl

avs bees pariners of leading snginsers for ®1 years

shaping the modern world, Se exdensively are thess

in
products ysad by successful men, ¥ is selfevident that
%
¥

& E hos played o parf in the completion of nzarly

0y Reprodusion,

swing Eaulpmsss
Marrials

2
3
<

e
K
.

S
% @g}&‘f"‘*
SRS

evary Americen enginesring project of any magniuds,

.
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MEW YOREK » HOBOKEM, #. 5
Thizags * 56 lauis ¢ Dedrolr
Bon Francisee « Los Angeles * Monirast
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are living on iths

1925
Neal  Smith, City Manager of
Cruz, was recently appointed by Goversor
Warren as a member of the Central Coast
3l Region Water Pollution Usntrol Hoard,
selected by the members of the

Santa

and w
chairman,
1924

Manley Edwerds has been transferced
{rom the Electric Division to the Gas Div
viston of the Public Utibites Comumission,
State of Cslifornia, as Senior Utilivies Ere
gineer. He has been active in reroning 2
rates in Southern California in connsction
with recent rate increase applications.

Royal £ Fowls, #x'28; has been ap-
pointed City  Engineer and  Mang; i
Water Works for the oty of Watsonville,
Calif, He has four daoghfers—one at the
University of Califorrda, sne at Sao Jose
State, one at the Childrens Hospital School
of Nursing in San Fraociseo, and ong in
Sth grade in Watsonvills.

1927

Marshell Heldwin veports the bicth of
cond granddaughier oo August 2

board as is

ax e

fais

feprman S, Peterson, Associate Profes

HELP

YOUR FELLOW ALUMNI

IF YOU WMEED MEN
IN ENGINEERING & SCIENCE

With or Without Experience

Write or Call

Alumni Placement Service
California Institute of Technology
Pasadena 4, California
$Ycamore &-72121

EYan 1-7171

|




sor of Matheowiics al the University of
Cregon, has jnst bad bis third math test-
bsok published, This one is titded Kle-
ments of Colculps, and is published hy
Harper &  Brothers.

1929

Richard  G. Rojelty, project engineer
for the Guy F. Atkinson Compauy, has
been  wansferred  from  Washington 1o
California where he is now project en-
gineer on the Pine Flar Dam Projert at
Sanger.

Jumes Dunkam has just veceived an -of-
ficial commendation frov the Chief of En
wineers, Los Angeles District, which says,
“for meritovious setvice as a civil engi-
neer, Los Angsles Distriet Corps of En-
ginpers, from T June 1946 16 15 Sept.
1949, His accomplishments o the prepara
tion of beach erosion and navigation re-
ports: his initiative in devising vew and
improved procedures: and his success in
instructing trainees and others in plan-

sing aad design redounded to the credit
of “the Department.” This certainly gives
us a-good idea what he's been doing for
the: past ‘three vears.

Bolivar Roberss has been appoinfed As-
sistant to the Vice-President and General
Manager of the Southern California Aren
of the Pacihie Telephone and Telegraph
Co. This position carries responsibility for
soordination of the development of revenue
and expense estiroates and for the analysis
af operating results.

1930

Eraest Hillman bas beer elecied presi-
deni of the Structural Enginesrs Associa-
o of Southern California for 1950, He
fg~d partner in the frm of ‘Hillman and
Narwell, Los Angeles, consuliing structueal
ENgINesrs.

1931

Lowrence Ferguson, assistant executive
engineer at B’y Knolls Atomic Power
Labwratory, has been put in charge of
the West Milion Ares Project, where an
experimenial atomie power plant is under
construction by the AEC, as part of the
faboratery facilies, He will ‘he respon-
sible fer voordinating afl phases of des

and: constenction for this project, which is
located at West Milton. New York, about
18 miles from Schenectady.

1933

Ferdinand Strauss s working for the
General Flectric Co. in OQukland, Calif., as
Enginesr and Superintendent of the' Cone
trol fhivision of the (dakiand Works, The
Stvausss have one daughter, ags 9.

Eilson Barlvw. ex 7’33, has been working
for the Hancock 01 Company of California
foe < the past 15 years— 1% s perspnnel
manager.

Filliom Pickies, M.S., is living in Hous-
ton, Texax, where he is chief engineer for
the  Schiomberger Well Swrveying Corp..
an oil industry service company.

1934

Frank and  Aline  MceClotn, seaowee

she birthoof a  daoghter,. Naney  Aline,

oo December 15 They are lving o Al
opiside  San  Francisco-—whers Frank is
chief engineer for the Factory Inswrance
Assoriation,

Jack Desmond is a supervisor with the
Western Geophysical Company. Ar present
he is working in Montana.

Jack Cortelvou s a building wainten-
ance eogineer for the Southern California
Gas Company in Los Angeles.

1935
Charles Parrick stavied as DHrector of
Vocational Education in the San Diege

City Schools last October. Before that be
had spent twelve wyears in the northern
part of the state in edocation and governs
ment.

George Fooby. hag been living in Wik
consin sinee 1940 where bis foewm, George
Tooby and does

Asspeinies, consuiting

engineering work for food precessing or
ganizations and manufacturers of  daiey
equipment. He was married in 1944 io

Grace Fervier of Pasadena and Seripps.
They have three sons, whe ave 434, 3,
and 1 yeae old

Fred Ailards, W
structural - designer w
missifes for the Doug Aircraft (oo io
Santa Monica. He and bis bhave
wwo daughters,

Lind Davenport left the Alr Condition
ing Co. of Seuthern Calif 1947

36 & 3T, s

Ring  on  guidec

&

3

nrnda in
to puorchase an interest o, and hecows
president of, the Al Conditicoing Supply
Company. Thig company s a whelesaler
of air conditioning equipment, lscated ia
Los Angeles. Liad dives tn Maonvovia asd
fas four child
Karen, 5 and

~Row, #1 Droreen, 6
hwin, 3

1935
A MO0 Seuth, MR BT & CBE as

been with * Douglas  Ajveraft sinee
except for iws

1938,
years o leave it help
start Aernjet. Engioeering Corp, as Ohied
Engineer. He is vow hack wt Dovglasg,
as Supervisor of Desien Researel i the
El Sewunde Plant. He iv & neoder of
the Interngd Flow  Sebeomminee of the
National Advisery Compdnes for Asvne
cautivs, “Heo and  his
with thelr  wwo  childrern-Tove
Anne, 3: and Gerard Nicholas, L
1937
John Selberg  and  bis
the arrival of & son, Ste

wife live in Man

Marino

o
WiiE

1338430+
en Warrsn, oo
November 18 The Selbergs are Ii
Tos  Angeles,

1938
flbere Osborn, Phid, is Prof
Geochemi Head of the
“Sebool of
Industries, Pennsylvaniy Bate College. |

ey and
Farth Beiens

ment of

and one A
Armand Dulresne s still with Do

has two sens-—-one T

dated Engineering Corporation  as
Test Engineer. He s alse  doing
extra  management R
Viee-President of - the San Gabwiel Valley
Maragement - Cluh Two obildren—Loma:
Fetar, 8

work as  Hx

OF ACETYLENE AND
HYDROGEN FLAME
and BURNING FLUX

Throogh the BURT-WELD LENS the welder
sees hus acetylene or hydrogen Hlame only a8 &
pile core ar the burner wp of his torch —sc
soiall that one foreman actuaily thought his
toreh had gons out! Strain and fatigue almost
cotirely sliminared-mistakes in work reduced
—production  speeded up. BURT-WELD
Lenses are sclentifically ground, polished, and
optically perfec—only slighdy opaque in den-
siey—fir any goggle taking 30 mm round lens.
Weite for bulletin and prices

5112 South Hoover Stroet

Lo Angeles 37, Coliforis
Othgr Qfflces I 3mn Frgnsiacs B Hovsion
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1939

I Eugene Stonss is supervising selstan
graph ppevations Ior the Superigr O
Co.in Oklahoms, Kansaes, snd Nebrasks,
He is Hving in Obdabons Tty with his
wife and four children {1ww gitls and
two hoysl,

Duane Beck b Production Engluesting
Manager for the Mission Appliance Corp.
in Hawthorne, Calif., marodfacturmrs  of
gas water heaters, roow hesters and elen
frie . water hemters, He dsodn charge wof
eogineering for all products im produs.
tion o and respensible for the sdministva-
tien of  wage incentives. He and s
family. Uwhich  includes three sons, B, &
and 3} are lving in & new house in
Facifie Palisades.

Delos. Flint's . enzsgement 1o Franoss
MeCormick of  Delmar, New  York was
announced last monh, They plan o bs
warried sarly in the swwmer. Deles i 3
genlogist with the . 8. Geologival Survey
i Washington, T8

There are three
of 39 working for the

marmbers of the olaw
Tesae Comparny

in the New York oficas. Berr Reudshush

ix a4 senior engiuser deing designing da

the cheminal provess end of »il refineries
Ray  Gerhari does work of s chemical
natgre  on plant opwraiinns(
and Bob Larter deals whlt the technical
aspects of operations. The last two ‘aee

enginesring

still bachelors and share living goariers
in Pelham, New Y

Bicherd ~Pond s the  Blevator
Dhivision of Westinghouse Bleotrie located
in ‘Eerw’s' ity New  Jersey Super
visor of Methods Fngineering he divecis

the functions of planning for manufsctur-
jog and administration of ‘wage incentives.
He. hiz wife, and two daug
East (hrange. New Jersey,

Fames Radnwarer is an

sters live i

Assoviate  Pro

fessor of Physics at Columbia University.
He and his wife have tiws small sons, 4
and 1.

1940

Robert Brumfield is Head of the Fro

pulsion  Diviston, Usderwater  Ordnance
Dept., at the Pasadens  Awex o the
aval Urdnae Tesy Station. Working

there with him are Robeart f"fﬂ‘sw:v EOSRN
Tudd and Geralid Fosier of the wlass »f
40,

Milfer Quarles writes {rom Uallas, Tevas
that their second dasghter, Penny Der,
was ‘born Ssptember &

1941

Card  Carlsn werkiug az z Field
Cosrdinator-Euginesr fov & F. Braun Do
ofCanada They ave ?mdmng a2 fight
Ends Uniz for {mperial O Lid in Pevor,
Atherta——abont 28 miles from Edmonton,

Rowsr i stndent

Falfece 3 aogaduste
atoihe Univerdry of Califoroia, Berkeley
He s

working for & PR, in phys
doing research ab the Radistlon Lah

1942
B, 46, has been worke
ign for ¥. Braun &

TRSC

Hugh Baird, M
af

hig sincs gradu

30--FEBRUARY

~tor of four

£, i Alhambrs, in the Proc
ing Department. He and his wife have
e children—Sugsnne, 445, and Mark, 21
months, They're living in Pasadena.

1943

Robery Mceliean, Pref, "48. is & seninsy
designer in the bhody development siudio
of  General Motors Styling  Section.  He
and his wife live v 2 suburb of Detrelr
with daughter Uonstance Alice, born last
March.

Mischell Daxey and his wife had a son,
Charles  Mitchell, arrive lszst Nevember.
Mitchell is siill with the Hadiation Lab
at the University of California, Berkelev.

Dapid Arpold s married and livieg o
Los  Angeles. He received his - MEBA,
from Stawford OGraduate School of Busi
ness in December, 1947, and sinee Janu
ary. 1948, hse besn n gz enginesr with
the Superior (81 Company.

1944
Dethiefsen 35 attending the
wol and working part.
thne - o the palest departmend of  the
Hewlett-Packard Co.

Frederick Kruse veceived a
Fuaginser {in" EE}Y in Ootabe
Zanford,  then worked at
resesreh  assistant  doing. low
fonosphers vesesrch until D{
Now he iy an &
Seientist” snlopment
tion, NACA  Moler ¥Field, .;aha. He
was married lavt  August te Mise Mabe
Hanson and they are Bring i Pale Alte.

Robers T Nokas writes from Berkeley:
“After several profitable ysars with sor
{Kaiser Inec, and Shell b
I decided [ liked free enterprise beiter,
My wife & a2 U0, graduste. We have o
sons and a dog Iu addition I am a diree
corporations  {president - of
twoel engaged. in real estate developments,
general construction wnd | investmenis e
spectively.”

Henry Judd’s engsgemeny 1o Miss Sall
Clavk of Pale Ale was asnnounced o
Becember,

Heory 5 wow i business in
Santa CUroz,
Cevitle Long and Ws - wife |

Dnuglas .

Stanford Law

fraquenny
by, 1948,
al Resmemh
in the fogirupmat ds

porations

=

becamie the

Stewsrt, in

Walls Walls Washingion, Jast month,
Richard Heed

parends  of a son, Donald

stiended law solionl a
the. University  of Washington  {or  twe
vears {1946-481  and she pREt 1o
Wasbington, DL O dafter marvying  Alics
Man Wilson of Seattle in April, 79483,
In' Washington he worked & year as a
Patent Examinze jo the 10, Patent

Ofhice  while . contiouing . law school  at
Geprge Washington University, from which
he received 3 law degree last fune He

tele
patent

repined o
where  he ls now a0 practicing

and  his  wife then

lawyer.

1945
Stanley Clerk hav left the  Sians
01l Co. and s attending Jaw school at
Loyola in Los Angeles, e and hix wife
and 15 month-old son arve

fiving in Sau

Gabriel
Roberr Benmets, M8, 747,
with the Hughes A :
City, doing . guided
Richerd.  Reed
Meteorology

Hes  work:
received an . Sedl. in
frave MY, in Jung and
is preseutly emploved in the Meterology
Depariment  there as- s mwember of  the
research stafl,  He i engaged o Miss
Joan Murray of Quiney, Mass-formerly
of Newrastle on Tyne, England.
1944

Jime Leiots is employed a¢ 2 répuvier
for the Chico Enterprise-Record, This
Calii. “My jobh v covering

polics, crime,
and. municipal - goyernment” he writes,
“The latter means frequent drawing on
CE . background, Tve  thought  serioust
of getting  inte the jechnical  magazins
field  but . nmwspaper yroving
almost too interesting. Suifl single. MAL
(Iovrnalisme} $from Stanford-—lese weiting
the  thesis””

H’frbws Strong was. marsied da 1947 10
] Marfon Peck and they have oue son,
yois moew iha Herh s working  as
istant to the Vice-Pregident in Charge
of Manufaciuring ot the Harshaw Chami
sal (Iﬁ, mair :‘;fiicz’ §n Cleveland,

Danss

“-2‘.

work s

o

3

syed a8 an

Ajrwa Poreuﬁier waih the 11 8. Weather
Bureau st Wold-Chambedain ~Abyp

! Minn, Befors  being trape
ferred theve last summer, he was eagaged
in clond seeding  experimests  for  the
Weather Buresnr  at fax, Calif, and
Wilmingtow, Ohis.
194F

Donald Stewars, v, has besy appoluied
Engineer at K
Stesl Corporation o Fontana, {alif,

Elmer Hull, Jo. M. is workipg as 8
field enginesr for the Pacific Cas and
Electric Co. He is marrisd and baz a sun

Herman = Heids,

innespolis,

tant Blectrical

Profl, hay shistved 3

California  Professional - Engioese ) Heense
as & Mechanical ¥ngioeer and hae a

positione as: Chiel Engloeer of the 8 & M
Lamp Co. 4o Los Angelss,
1948

John Thomas vecpived an AM. from
Sranford in taxanemic botamy last June.
Carrently be's working Yor a PRI and
is a teaching assistant in odheo Bislesv
Pepartment st Stanford,

Williom E. Smyih angaged. in tele
vision engineering  {opsrationsy  for  the
Mational PBroadeasting Us. ire New York
City.

Jim Phorpe becawe engsged in No-
to Miss Barbara  Anderson  of
apolis. They plan to he murvied in
M, Burler 36 abe sngaged and

o Apeil

veunther

i' une,

{ be marlm{
Ez’mm Wl Jarmie, Bob Kenney
47, Keng Terwilligen 49 and John Ras
mussen  wrs all o iving in Interpational
House at the University of California,
Berkeley. and are 27l in varlous stages
work—The  fret four dn

of - graduate 3
Joho Rasmussen o chemistry

¥
%
i3




Qil Properties Consultants, Ino

Complste Petroleum and Production
Englneeting Service

Subsurface Geovslegy € Micropalsontclogy
Reservolr Mechaxies
Secondary Beeovery and Evaluation
Registered Engineers

Petroloum Engineering

Associates, Inc.
Complete Loboretory Service
{ioves Anglysis & PYT # Fractional Analysis

Flovene H. Bailly, "27 Hené Eogel, Ph. i} B3
09711 South Fair (aks Avesue S¥camere & 1150
Pasadena 2, California HY¥an 1-8141

BERKLEY ENGINEERING
. AND EQUIPMENT COMPANY
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PROBLEM ~You're dedigning o texi-cab meter. You bave
weorked out the mechanism that clocks wailing time ond
mifeage and fotols the chorges, Your problem now is fo
provide g drive for the meter from some eperating part of
the rob-—bearing in mind that the meter must be located
whave the driver con read it and waork the flag. How would
you do #Y

THE SIMPLE ANSWERse on 5.5 White power drive
fiesible shaft. Connect vne end o o fake-off on the frans-
mission and the other fo the meter, ¥'s as shmple as thate-—a
single mechanical slement thot is eusy to install and will oper
ate dependubly regordiess of vibrotlon and fough usage.
That's the way o leading tuimeter monvfucturer does i
as shown below.

# & *

This is et one of hundreds
of power drive ond remefe
control problems to which
%.5.%hite fexible shafts are
the simple answer, That's why
evary engineer should be
familior with the range ond
sceps of thess Metel
Muscles' ™ for mechanical
bodies,

STiadamark Fog. B, 5. Pat, OF,
andd efsawhers

woresy of Fiotsburgh Taximerer Co., Pitigburgh, Pd.

WRITE FOR BULLETIN 48081

1 ghves essential focts ond enginger-
ng dojo cbout fexible shofts ond
sheir application. & copy is yours for
the asking, Write oday.
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Artificial Siars

AstroNomERs AT tHE University of California’s
Lick Observatory have designed “an. ingenious new
system {or increasing the accuracy of star measnrements.
Dr. Joel Stebbins and his associate. Dy, Gerald Kron,
now make telescopic’ observations of artificial stars
perched on adjacent pesks from 1.000 to 3,000 feet
away. The artificial stars consist of lamps with tungsten
filaments which have temperatures of abeut 2,500 de-
grees “absolute centigrade. Fach lamp is placed in 'z
hox which has a small hole permitting observers to see
just a part of the light from the filament, When a
telescope is irained on it, observers see an artificial
star with a magnitude approximating that of the hright-
est stars such as Arciurus and Hetelgeuse.

In astronemy the magnitude, or brighiness, of stars
{and therefore their distance from the earth) is des
termined by their colors. Color is in turn determiuned
by temperature. The hrightest and hottest stars are hlus;
the next brightest are white, the faintest are red, There-
fore, if ithe University of California astronomers kuow
the temperature of their artificial stars, when the spec.
trum of a real star matches that of an antificial one
they will be able to say it has the same temperatove,
Knowing how hot the star is, they will know how wuch
fight it s giving off, When they determine how much
light iz being received they will he able o tell how
much has been lost on the way, and how far the sar
38 from the earth,

vt

Recovered Rocket

SCIENTISTS £AST MONTH recovered a Tragment of the
two-stage vocket “which set a 250-mile altinde vecord
last ¥Febroary at the White Sands (NM.) proving
ground. It had been generally agreed that the rocket had
completely disintegraied when it re-entered the earth’s
atmosphere, but a civilian technician at White Sands
stumbled over the wreckage recently near the nerth end
of the 116-mile firing range. It was » badly-smashed
and charred portion of the tail section of the WAC
Corporal whicl was fired from the V-2 vocket at an
altitude of 20 miles,

The fragment has now been turned over o the Jet
Propulsion Laboratory-~by the Armyv Ordnance De-
partment aund Geneval Elecirie, which were vesponsible
for firing the vockei—in the hope that it will provide
information about the siresses encouniered by supers
sonic wissiles.

Water Shortoge

I 4 recrune to the Roval Institution of Great
Britain D, Hans Pettersson,  Swedish professor of
oveanography, had some depressing things to say ahont
water shortages. fn a few thonsand million years, he
noted, there won't be any water loft ai all. The earth,
according to Petiersson, is suffering from progressive
desiceation, an silment common to all aging planets,
ft is deinking all the water in the oceans, converting
the water info components of its solid crust, "It will
then have reached the present tragic state of ite neighbor
Mavs, with its oceans gone.” said T, Potiers
with them, inevitably also, ils oceanog
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INY AS IT I8, the little rectangle above is

£ this page in black and white—as it appears

on microfilm, Everything there, condensed to a

mere spot, but ready to be brought back full size

with all its features intact. For photography can
reduce tremendously without losing a detail.

Asa business or professional man, you can utilize
photography’s reducing ability in any of many
important ways.

You can utilize it to save space...to speed
reference. With Recordak microfilning, vou can
“debulk” files 99% . . . keep the records at hand for
quick viewing, full size, in a Recordak Reader,

You can utilize photography to make sales pres-
entations more complete, more resultful, With

motion pictures. vou oan “pack” a plow, a plant, a
whole process into a small can of film . . . travel it
where you will, show it off “large as life” and much
more dramatically.

Only a suggestion . . . this . . . of what photog-
raphy can do because it is able to condense. And
because it has many other unique characteristics
as well, photography is becoming an increasingly
important tool all through science, business, and
manufacturing.

Whenever vou want to improve methods of
recording, measuring, testing, teaching, or count-
less other functions, be sure to consider the un-
usual abilities and advantages of photography.

Eastman Koduk Co., Rochester 4, N. Y.

—is advancing business and industrial technies. k

TRADE MARK
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Looking back over an engineer
ing carser that has brought him
313 paterds in 46 years-—or
roughly one every seven wesks,
D, B, F.W. Alexanderson mied
50 su up receatly what had been
the peguisites for this kind of
ioventive fertilivy, What, in other
wosds, makes up a climais cone
ducive o sreative thinking?
e
felt surs,
hisemplover—particalarly when his projecis ace :
pange, offering 0o prospect of dmmediate retuens,
Ighad taken foresight on the part of his employer,
3o, Alewanderson thought, to endorse his experiments
i radio as far back as 1906 and later o underwst

v

vision,” he

...in 1927

his anempis o develop transocea
ment. 1t had taken sull greater fore
had s

iy radio.
s pliye
S M Bocouragsm
backing were exweaded 10 me,” he ce
fong years of experimentation,” With th
v, he thowghy Vthere {3 assurance
sking will fourish,”

& & &

vral Bleotvio emphasizes ve

gy, envourages fertile minds o follow ¢
tive bent, and o stays fnthe {orefront of sa
sngineering developmens

Ay .
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