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~VERY DAY, America’s engineers
%‘4 are  performing miracles with
water . ., creating vast, crystal lakes
where valleys were before . . . trans-
pOrting entire Tivers 4cross moun-
“tains in steel pipe. But there’s still
a big'job to be done. For 108 million
Americans sall lack adeguare water
supphies, and 17 million acres could
bemadeintofertilefarms with proper
irrigation.

The jobs at hand and the jobs
ahead will require steel in tremen-

Stesl pips ready for instatiation at Grand Coules Dam, Washington

dous quantities . .. for pipe of large
diameter and small . .. to reinforce
massive concrete dams ... for bridges
that carry pipe across broad streams
.. . for cables that suspend it dcross
yawning chasnis.

It adds up t¢ a tremendous task
for America’s steelmakers. And it's
only one of steel's many tasks that
will utilize the services of thousands
of trained men, for steelmaking to-
day is a precision operation. Chemi-
cal and metallurgical laborarories

have assumed an importance equal
to that of roaring blast furnaces and
open hearths.

Preparing men for key positions
in the great steel industry is hig
business at United States Seeel, To-
day U.5. Steel has more people in
training than all but a few of Amer-
ica’s gredatest universities.

Helping to build a better Anierica,
the number one job at Unired States
Steel, offers caréers with areal futare
to men who can qualify
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Cn the cover is Dir. Henry T. Naga-
maisu, aero-dynamicist and director of
the new California Institute of Tech-
nology - Army  Ovdnance Hypersonie
Wind Tunnel, examining the test sec-
tion of the recently-completed  tunnel.
The hypersenic tunnel—which has al-
ready been operated ‘at the unprece-
dented speed of more than ten times
the speed of sound—is the fastest in
the world. Even more importani, how-
ever, is the fact that it opens up &
whole new range of air speeds to the
designevs of rockets, planes and pro-
jectiles. The story’s on page 8.

Bacher on Afomic Energy

Dr. Robert F. Bacher came 1o Cal-
tech this {all as Chairman of the Divi-
sione of Physics, Mathematies and  As
tionomy. One of the country’s leading
physicists, Dr. Bacher was Prafessor of
Physies at Cornell University hefore the
war. In 1941 he joined the Radiation
Laboratory at M.LT., headed by Dr. L.
A, DuBridge. In 1943 he became Chair.
man of the Bomh Physics Division on
the los Alames Laboratery Atomic
Bomb Project. At the end of the war
he r(‘lurned te Cornell ‘as Director of
the Laboratory of Nuclear Studies un-
ti] he was called 1o serve on the Atomic
Energy Commission in 1946. From 1947
unti]l he resigned last summer te come
to Caltech he was the only scientist
on the five-man commission.

D, Bacher’s article on page 3 of
this issge, “Owr Progress in Atomic
Energy,” is ddaple«i from a talk given
ou October 3, 1949 at Town Hall in
Los Angeles,

Free World Agent

o his article on page 10 Fritz Zwicky,
Professor of Astrophysics at the In-
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Bacher

stitute, deserts the field of astrophysics

-5 he often does=—Ffor that of ;x?n](,xw
Dh\. “3‘::&\ Waorld: Agents of Demo-
cracy” is adapred from a talk which
Dr. Zwicky delivered ot an Alumni As.
sociation  dinner  early - this year.  As
an address it proved o be provocative,
challenging, rousing, infuriating and
interesting, As an article it is all these
things and more.

Dr. Zwicky has been at Caltech
1927, when he came bere as
Professor of Theoretical thslcs. Born
in Bulgaria, he educated  in - bis
native  Switzerfand, and yeceived  his
R.S. and Ph.D. at the Federal Instituie

Technology in Zurich, 5 1943,
in addition to his Institnte duties, he
hiag beert Direcior of Research for the
Aevojer  Fuogineering  Uorporation  in
Azusa, This year he became a meoiber
of Aervojet’s Technical Advisory Hmu .

Daring the war he served as
nical Representative of the Alr Forvce
in Germany ‘in 1944-45, as Consultant
of the Alr Force Scientific Advisory
Roard in 194546, and as a Member of
the Board from 194648,

This fall {Sept. 21} on order of
President Truman, Dy Zwicky was
awarded the Medal of Freedouy, in rec-
ogrition of his services in Germany in
945, when be tnterrogated German sei
eniists and iechnicians whe had 1
engaged n the development and manu.
facture of Cerman rocket-powsred wea-
pons such as the V.2,
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Atomic bomb test ab Eniweiok Atoll in 1948—"tery encournging.”

by ROBERT F. BACHER

& leading physicist—and former member
of the Atomic Energy Commission— an-
swers some pertinent guestions concern-

ing the future of atomic energy.

15 NOW nearly seven vears since the first controlled
chain reactor started operation. It is over four years
since the first atomic bomb was exploded. Perhaps more
important-—it is just a little more than a month sinee
the President announced that an stomic explosion had
taken place in Asia. Yoo may ask: “How are we
getting shead with the development of stomic energy?
Where do we stand today in the development of weapons
and atomic power? Are we going 10 gel 8 new source
of electrical energy soon? What are other couniries
doing about atomic energy 77

These are same of the guestions that arve often asked,
and 1 shall'try to give some answers to them.

During the ~war the atomic energy enterprise was
aimed -solely at the development and production of
atomic weapons to use in the war. This enterprise, as
you may recall, was based apon the fundamental seien-
tific diseovery of fission of the nucleus of the wranium
atom in 1938, and upon a number of later discoveries
that showed how this fission took place and what hap-
pened when the aranium nucleus did divide,

By the end of 1941 a considerable amount of scientific
work related to fission was going on in this country. Hy
the end of 1942 the first controlled chain reactor had
been put into operation. During 1943 tremendous plants
were consirncted for the separation of the vital com-
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ponent, Uranium 235, {rom ordinary urapivm and for
the production in veactors of a new element hitherto
unknown in pature—plutenium. These elements were
destined to become the critical materials of the atomic
bomb. Alse during 1943 a laboratory was built, staffed,
and put into operation in a remote region of New Mexico
for the development of the bomb Stself. All of this
happened in a little move than four years.

In the development of the atomic bomb everything was
sacrificed for speed. - The whole enferprise was under-
taken on a wartime basis. Industrial companies were
pressed ‘into the development work, and into the con:
struction - program  and . production operation, with
promises that they would be relisved at the end of the
war,  Personnel for technical and scientific work was
borrowed  from many different types of organizations.
A large fraction of the experienced per&onnei was ob-
tained on a loan basis for the duration of the war.

As a4 wartime project this worked and resulted in the
development in 1945 of & successful atomic weapon.
But at the end of the war the whole project started to
fall apart. This was miore or less inevitable from the
way it had been set up. Industrial companies wanted to
he relieved of their responsibilities; scientists wanted to
go back to their peacetime work; technical experts from
various industries and research laboratories were called
home. In addition, there was great uncerlainty as fo
what would happen to the atomic energy project; and
this was being debated vigorously in Washington.

The discussions in Washington led to the passage of
the McMahon Act or Atomic Energy Act, in the summer
of 1946, establishing au. Atomic Epergy Commission.
This commission, appointed by the President, took office
in WNovember, 1946, and assumed control of the atomic
energy pioject at the ])ewinning of 1947, During 1946,
amid all’ these uncertaimies, the atomic energy project
continued 1o disintegrate,

When the Commission took over, on } anuary 1, 1947,
it was indeed a sad situation that we found.
1 bad had a vather close commection with the atomie
energy project duving the war vears, | was deeply
shocked to find what omr position was on weapon de-
velopment and production. Our development work was
going slowly, hampered by many difliculties; our stock

Warkers homes at Los dlamos atomic weapons plant,
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of bombs and production rate were {righteningly low.

in the production of Uranium 235 the situation, while
by no means excellent, was in very much better shape.
But in the production of plutoninm there was another
emergency. According to the experis, the big reactors
or atomic furnaces which had been built 1o produce
plutoniuvm at Hanford, Washington, on the Columbia
River, were in bad shape and getting worse fast. No one
was optimistic gbout how long they would last. It was
essential to find ways of stopping this deterioration, and
to ensure that the country would net be left without
means of produeing plotoninm.

In research in the various sciences associated with
alomic. energy, the end of the war brought temporary
confusion and a great deal of readjustment. The research
arnd  development work needed sirong encouragement,
but efforts in this direction had to await the solution
of -the emergency problems in weapons and production.
Altheugh we had available to us many of the necessary
ingredients for producing new lypes of nuclear reactors,
this development work had to take second prievity.

Where do we stand today?

You may well ask, “How was this situation met—and
where do we stand today?” During 1947 the main effort
of the Atomic Energy Commission was directed toward
correcting the situation in atomic weapons—ioward in
creasing weapon production and toward development of
new types of weapous. This work was pushed and en-
couraged by the Commission in every way that it knew.
The menmbers of the Los Alamoes laboratory, who are
mainly responsible for the weapons work, déserve a
great deal of ‘credit tor their efforts to bring the labora
tory back to a satisfactory state. The recovery was
encouraging leading, in the spring of 1948, to a series
of atomic bomb tests at hu*welok Atoll in the Pacific,
The 1946 tests at Bikini bad been made to determine
the effects upon various types of ships of the same type
of weapon used in the war. At Enmiwetok vew types of
atomic weapons were lested and exsmined in action.
These tests were very encouraging, They showed that
the laboratory developments were zood, and they gave
us a much better understanding of how an atomic bomb
works than we ever had hefore. It was a terrific boost
to this enterprise.

Buring 1947 new reactors were started at the Hanford
works to replace those already in operation, should they
go bad. During 1948 considerable success was achieved
in the correction of the deterioration which was taking
place. in the wnits already counstructed. and today the
prospect for those units seems much better than &t
once did. 1t now seems quite unlikely that the country
will be left withouat facilities for the production of
plutomiunt,

During the past vear there has been increadsed effort
on the development of new kinds of nuclear reactors.
The present production veactors are structures of graphite
and uranium which produce large quantities of energy.
This energy is removed by water from the Columbia
River and it is wasted. One of the aims of reactor
development is to make sume good use of the energy
which a veactor can produce. Some of the present work
is aimed at the construction of a mobile reactor which
might be used as a source of energy to drive a ship or
submarine.  Soch a vessel would be able to have an
extraordinarily large cruising range.

(Other work is aimed at the development of a nuclear
reactor called a breeder. A nuelear reactor burns nuclear
fuel but the proecess of burning generates nueclear
particles called neutrons which, if properly utilized,
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Whether it is practical is a stifl {
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veplace other souvess of electrical ensrgy.
‘has sometimes been stated that theve just jen't
encngh aranium in the world to furnish the raw material
fur & big production of energy from nuclsar reactors.
Unfortanately, thers are no reliable estimates of how
mich uranimu there is in the world, The Russians seem
0 have n% tained enongh to support thelr atoniic projeet
without having aceess to many of the known sources.
gy; e do kuow zhm vich deposits of uranium are very rare,
t we also know that there are large deposits in very
concentration, and until guite ‘;'cc“mk fittle effort
besn made foward recovering this }Yldtf’m&i A few
Y8 #go, uraniim was 8 drug on the mavrket. Iis main
e was for the extraction of radimm, and after the
cadium had been extracted there was practically no use
for the wranimm ifself. Also there has been litle pros-
pecting {or uranivm, end many bew diseoveries will
probebly be made as the atiention of prospectors turns
in this divection. Up to the present time more nraninm
H
e

P

15 been laken out of the sarth than some people said,
sn years ago, would ever be available.

One dxfzm?tv is that we are net using the raw material
teiently as we should. We must try to produce more
onable material from a given amount of raw
material. Soms steps in this divection have already besn
made, and fuvther progress seems assurved, A tremendous
siep forward condd be meade i ¢ homum, as well as a
farger fraction of natursl wranium, could become avail-
able 1o as a souvee of fssichable matevial through
the developroent of the hreeding process.

The recent aunouncement by the President of the
idence of aun atowde M}jzmnn in %sm has made 1I
clear that the Russizns have been cug in an all-out
effort 1o atomic enerey, To have arrived ab this state,
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they must have been successful in their scientific and
technical work as well as in large-scale industrial de-
velopment. Ever since the war scientists have warned
that the atomic bemb could, and probably would, be
developed by other nations. The main secret of the
bomb was the fact that it could he exploded, and this
became known to everyone more than four years ago.
There ‘are, to be sure. many other secrets about its
design and construction which have been very closely
held. But the fact that an atomic bomb can be made
must have greatly simplified the Russian problems.
Many of the difficulties of the construction of the first
homb never needed to be encountered by anyone whe
knew it eould be done.

At this time it would be interesting to speculate on
the objectives of the Russian atomic energy program.
The Russians are most certainly interested in bomb
development and production. They are probably en-
gaged in an all-out effort to make better hombs and
more - bombs, realizing that it is the possession of a
large stock pile of hombs that determines their military
effectiveness. But it seems to me most unlikely that this
is the only aim of their program. 1 surmise that they
vecognize ‘in atomic energy a mew feld. the successful
development of which, on a broad front. would allow
them to achieve in one jump a position of more equal
industrial developnient with the rest of the world, They
would;, under such an incentive, be willing to devote
streuttous efforts to this accomplishment. - Success would
mean & stronger country both in industry and in mili-
tary potential. New developments in atomic energy can
be expected to contribuie hoth to peacetime and wartime
strength without possibility of sharp distinction.

In other couniries

The uncertainties of the future have Dy no means
discouraged other nations in this work, Many of them
are pushing ahead just as hard as they can with the

development of atomie energy. Britain has two experi--

mental reactors in operation at the present time, one
of which is of sufficient power to produce all the radio-
isotopes that are needed. In addition, the British have
under construction larger units which should be able to
produce fissionable material in considerable quantity.
Canada has in operation, at the Chalk River Labovatory
in Ontario, a nuclear reactor which probabhly gives a
more intense neutron bombardment to samples inserted
in it than any other reactor now in operation, This is
primarily an experimental machine. and it has served
to train mauy people, hoth Canadian and British, in the
fundamentals of atomic energy.

France is in the midst of an atomic energy program
and has already constructed and put into operation its
first reactor. The French have said that the purpoese of
their program is the development of the peacetime uses
of atomic energy. Sweden, Norway, India, and a host
of other conntries have sel up atomic energy commissions
to foster nuclear research and promote the development
of atomic energy. Most of these are al present engaged
in the scientific and technical development stage of the
work and ave not yet involved in production faeilities.

The amnouncement of the recent atomic explosion
means that the Russians have moved a long way in the
development of atomic energy. Since this announcement
was made we bave heard many suggestions abont what
this country should do, now that we kuow roughly what
the Russian state of development is. Fortunately, during
the past three vears the main effort of the United States
atomic energy project has gone into the development
and production of bombs and the production of fission-
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able material. This vear somewhat more effort has gone
inio the development of nuclear reactors, either to breed
new fissionable material. to provide mobile power
sources, or to test materials, This work is now an im-
portant part of our atomic project-and may he expected
to furnish the technical developments for new accom-
plishments.

Do we now abandon our development work and put
all effort into exploiting our present knowledge? Such
a policy mwight lead to a semewhat greater strength in
the very mear futuve. But for a longer pull. I do not
helieve that this policy would be wise, and it might be
disastrous. The secvet of our national strength is
progress and we must lake care to provide every encour-
agement for that progress.

In order to achieve sustained progress in atomic energy
it is essential to push ahead on a broad front. We need
new technical developments and we neced fundamental
research from which still further technical developments
will spring. We can say emphatically that the technical
progress of the future depends upon the fundamental
research of today. Unless we have scientific progress
now there will come a time when our technical progress
will bog down

Both scientific and technical progress have beeu ad-
versely affected during the curreni yeay by the time-
consuming congressional investigation into the atomic
energy project. This investigation has shown that the
sensational charges which precipitated the investigatinn
were guite unjustified. The right of congressional investi-
gation is an imporiant part of our democratic system,
but abuse may not only weaken onr democratic structure;
in the case of atomic eunergy it may hold back our
technical and industrial progress.

The extent of secrecy in atowie energy work has heen
the cause of many serious problerns. A gond many of
the developments in atomic energy have heen shrouded
in a veil of secrecy. Information about the design and
production of weapons and the production of fssionable
miaterial ‘has been very closely held. But the veil of
secrecy has a iendency o spread like a fog and cover
all sorts of other subjects as well. No one wants to he
responsible for making information generally available
which someone might claim should vemain a secret.
As a result, many developments are kept secret which
might have led to major advances elsewhere in American
indusw}n Secrecy does  not contrihnte fo our own
progress: it holds it back.

Of course. we muost be prepared to accept some dis-
advaniages if we are to keep secret the development of
new weapons, and this 15 undoubtedly semsible. But &t
is not sensible to keep loformation only remotely velated
to weapons unavailable to our own scientific laboratories
and industries. Now, with the knowledge that there has
been an atomic explosion elsewhere in the world, we
should stop hmpeding our own progress with excessive
seerecy.

Oue of our present great diffienities is that too wmany
things aboul atomic energy ave called seeret to keep
them adl under wraps. Tf we persist in this divectinn it
is inevitable that, sooner or later, we are going to lose
some real secvets, A little wore hard-headed thinking
would show us that we are not osly holding up our
own development by our present policy of hianket
security, but also jeopardizing some information that
we would really like to keep secret.

When the Atomic Energy Act was passed in 1946
the wartime cooperation with the British and Canadians
was abruptly halted in accordance with the provisions
of that Act. Our agreements about raw material pro-




Original members of the ARC—William W. Waymack, Lewis L. Strauss. Chairman David Lilienthal, Roben F facfzcr

Sumner T. Pikie. Wavmack and Bacher have now

curement did continue, and in addition for the past year
and a half theve has been a limited exchange of infor-
mation in a few areas. Such limited exchange is 2 long
way from full cooperstion. We are at preseni using a
joint stock of raw materials to pursue independently-
conceived programs in atomic energy, We are exchang:
ing information on such a Timited fron that it is almost
certain thai the same problems are being studied in
the United States, Britain and Canada. If the aim is
mutual  progress, such a poliey makes little sense.
Especially now that the Russian pesition in the develop-
ment of atomic energy is somewhat clarified it is prob-
ably most unwise not to cooperate with our friends,
Because of their wartime rollaboration in the &PWEO]%
ment of the atomic bomb they are genervally well in-
formed about work in this field up to 1946. Closer
relations in the development of atomic energy with
Britain and Canada will contribute to our mutual
stremgth,

Speeding Up

Today our afomic energy project is moving shead
rapidly. Our weapons production and development are
in much beltter shape than they were three years ago.
Our production of hssionable materials has shown major
strides forward and we are today getting more fissionahble
material produced from a given amount of raw uravium,
The development of  nuoclear reactors, while greatly
impeded by the fact that the high puontv on effert had
io bhe L;‘wen 10 pm&uniwn of fissionable material and
weapons, & now moving ahead at an accelerated pace,
gnd [ believe that we can expect oulstanding accomplish-
ments in this direction in the coming vears.

The basic research on which these developments are
{ounded is by no means iu such good shape. During the
war our development of stomic energy was largely hased
on scientific discoveries which had besn made some

been replaced by Cordon E. Dean and Henry T. Smyih.

time before. There were, of course, some new discoveries
and guile a number of technical (iexfelopmenh At the
end of 1945 scientists started again to pursue the funda-
mental vesearch that had been abandoned in the wartime
emergency. While progress in hasic science is faster
fndav than it was dmmw the war, it certainly has not
kept ‘pace with re(‘hmcai dew?npmemﬁ With all the
stupendous effort in atomic energy, we have no better
understanding iodax' of the forces which hold the atomic
nuecleus together than we had twenty vears ago. It is
quite unsound to base our atomic energy program upon
such fiimsy foundations of knowledge as we now have.
This is but one example of our fack of knowledge in
basic seience, Our kuowledge of the solid state is very
fragmentary and it has immpewti us in uaéiersmmimg
iim hehavior of materials that ave put in nuclear reactors.
There are many other examples,

Progress in seiénce depends primarily upon the avail
ability of compefent scientists and suitable equipment.
The sumber of scientists in this country today is far
too small, and we must take steps to produce more and
better-trained rescarch workers. On the side of available
equipment, basic research in the physical sciences is
twday almost entively ﬁppen(ent upon grants {rom the
federal government. This is & dangemub sttuation, but
the work: in ‘hasic science would be going mueh more
slowly. were 3t mot for the government’s help

Ne one would argue today that sur national security
is not closely tied 1o our present position. in’ atomie
energy. Bui it is viial to yealize that our security and
continuing nstional, strength are ted to the future
development of Atomic ensrgy. In brder fo  make the
best progress in this work we “hould remove UnNecessary
road blocks set up by . excessive secrecy; we should
cooperate with Britain- and Canada, meking the most
of their work as well as our own: and we must advance
not only in the solution of our immediate technical
problems but on the broad frowt of scientific research.
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Sehlieren pie'mr(* of & rocket model in the tunnel—which is vperating af ten times the speed of sound. Shock waves
from ithe nose of the model are hard 1o see becouse of the low density of the air in the taninel iost seclicn.

N,

&
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in this new Caltech-Army Ordnance tunnel men can study

the ineviiable

NEW “HYPERSONIC” wind tuunel which has just
heen completed in the Guggenheim Laboratory of
Aeronautics has already attained a speed of more than
ter: times the speed of sound. This not only surpasses
all other highspeed wind tupnels now in operation; it
spens up a whale new, unesplored range of air speeds
to the designers of rockeéis; planes, and projectiles. For
the first tiroe now man has an apparatus that will allow
bim 1o make tests ab speeds well above those of our
most advanced vockets and missiles.

The top speed for a rocket offivially reported to date

(F & S—March "49) is 5,200 miles an hour, or a ligtle .

wore than seven times the speed of sound, This record”
was esiablished by the two-stage rocket—a WAL Cor.
poval launched from the vose of a8 German V-2 in fight
fired by the Orduance Department at White Sands,
w Mexics, on February 24, 1949,

A guided missile designed with the aid of the new
hypersonic tunnel should be able 1o travel at speeds
abovs 7,500 miles an hour, It could take off from SBan
Francisco and land in Svdoey, Australia (7,600 mi‘ies‘)
in about an howr, Or it could span the Atlantic ¢, from
New York to London, in less than half an hour.

The tmnnel zvquzrﬁ“ intrigate instrumentaiion and three

and record daia when it is ranning.
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men {o Oi)e’ifiii’

intercontinental

missiles of the fulurs,

The new nmnel was buils for ﬁav Avroy Ordnance De-
partment, whose hallistic experis foresaw the need for
tounels capable of extremely _high speeds i which o
study the inevitable intercontinental missiles of the
future. Tt will be operated under Ordnance Department
contract and, as the pioneer tunnel in the hypersonic
vange, it will be used 1o ohtain basic information about
the &esxg’n, performance, and instrumentation of hyper
sonic tunnels. Basic experiuental data will alse be ob.
tained on sheck waves, boundary layers, and the How
past models at Ewpermnw spes sds—aiong with other
information essential to the design snd construction of
future rockets and missiles,

In all wind tunnels & uniform stream of air iz blown
through a test chamber in which a scale model of an
airplane, rocket or projectile is mounted. The test zec
tion of the hypersenic tunnel iz ounly five inches high
by five inches wide, though the entive working section
stretches to an oversll lenuth of four feet, The atr snters
this working section iiirouﬂh a slot, or throat, only a
few thousandths of an inch high {the exart height de-
pending on the air speed destved’. Thus, at Mach 10%

# A “Mach nomber” expresses the ratio of the
speed of a moving body to the Qperd of sound.

When a body moves through the air at & very
low speed the disturbavee it makes is propagated
1o all parts of the air se rapidiy—as far as the
body is concerned—that the air is effectively in-
compressible. However, as the speed of the baidy
becomes higher, relative io the speed of sound,
the rafe at which the disturbance is sent through
the air may affect the appeavance of the flow
pattern around the hody., Thus the important
ceriterion of speed is the ratio of the speed of the
hody te the speed of sound {750 mph at sea leve]
and normal atmospheric temperamre}“

This ratie’ is known az the “Mach number”—
after the Austrian scientist whe made sowe fuu-
damental investigations in gas dynamics in the
19th century. When the Mach nuvmber is fess than
1, the Bow iz said 1o be subwonic: greatey than 1,
supersonics in the region of 1, transonic. '%tm
dynamicists now say Title about actual speed i
miles per honr, hut talk only of Mach number,




PRTI of LiGHY FROM-CENT-SOUREE
TG CAMERA-

Air enters tunnel through nozzle throat, goes through region of acceleration into test section, then 1o diffaser seciion.

which means ten times the speed of sound, air at tre-
mendous pressure blasts through the tiny slot.

As the air expands inte the test section, the terperature
drops to about 430 degrees helow zero Fahrenheit.
Stationary air at this temperature would turn to liguid,
but here the air apparently moves so fast thvongh the
cold zone that it hasn't time to freeze.

Along with the drop in temperature the pressure in
the Lest section drops to about one willimeter of MErcury,
or 1/LO00G of normal atmospheric pressure. Consequent-
by, the air is so thin--like that of the atmosphere dozens
ol miles above the earth-that it is extremely difficult

to chsevve its fow patterns. A schlieven optical system
is used to photograph these patterns, made by the fas

moving alr as it speeds past the models in the test sece
tion, Shock waves in the air stream act as minlatare
lenses to disturb & parallel light beam, and the disturh-
ance is recorded by a specially-designed camera. The
camera can photograph an eight-inch civeular arvea at
a time, and the whole system can be moved along the
tunnel on an overhead track o get a complete picture of

what happens ahead of, and behind, the model.

The tunnel is housed in a building specially designed
for it in the Guggenheim Laboratery. The building has
two basements, one for the tumnnel praper, the sther-—
under it—for the enormous power plant which is needed
to operate the tunnel. It takes no less than 15 com-
pressors to supply aiv for the tunnel. And this albr fows
first into a large supply reservoir tank, 12 feet loug,
4 feet in diameter, and weighing approximately six tons.

From the standpeint of the speed vanges it sxplor
the hypersonic tunnel is “the fastest tn the world” Bt
has already been operated ut higher than Mach 180, The
fastest speed ever veported in any tunnel befovs ie ap-
proximately Mach 7, and that coudd be waintained for
ouly a few seconds in an intermitlentiype tunpel, The
hypersonic tunnel operates continnously and aly velook
ties of Mack 10 can be maintained for any length of
time. In raising the Mach number to 10, the new tunnel
makes it possible for the serodynamicists 1o move en to
the design of rvockets, planes aud missiles with spesds
far greater than any vet attempied.

b

Test section of tunnel, where models are pluced, measures
& &bui i tnkes 15 compressors o joree air in.

Robert M. fames, Project Engineer, and Dr, Henry T
Nagamatsw, Hrector of the lunnel, check sest chamber.
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A free man is the world's best agent of democracy. But

where — and who ~ are the free men todoy? A provocotive

analysis of our chonces of achieving “true democracy.”

by FRITZ ZWICKY

E OF THE MOST puezling aspecis of human
society is the continuing ocenrrence of wars among
nations, of internal bloody conflicts within nations, and
of the periodic enslavement of whole peoples by ruthless
dictators. Many reasons have been given for these un-
fortunate phenomena and just as wany cures have been
proposed. Since no lasting beneficial results have as vet
been achieved, we must conclude that all of the efforts
made so far to understand and to overcome war and en-
slavement must somehow have heen fundamentally at
fault.

For instance, it has been said that economic sirife
leads 1o war, especially when one nation Is depriving
another of necessary resources in raw materials or is
strangling its industries oy agriculture by competition,
excessive tarilfs or the like. Theve are, however, iwo
obvious illustrations of why even the most serious eco-
nomie condifions may nol necessarily canse war.

In the first place, a country like Switzerland may have
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hardly any natural vesources and still beceme, per
capita, the richest country on earth. This has happensd
in spite of the fact that many of the Swise industries,
stuch as those engaged in the manufacture of watches,
embroideries, instruments, and heavy engines, time and
again have suffered financial Josses and have encountered
very great obstacles, because of the confiscation of their
assets in dictatorship nations like Nazi Cermany and
Russia and its satellites. To a lesser degree these indus.
tries have often suffered from tariffs, snch as the Smoot-
Hawley tariff in the United States. Nevertheless, Swiizer-
land has remained friendly with evervbody: it has not
been embroiled in a war for over 150 vyears; it has
prospered; and it has helped many other countries
whose patural resources arve far superior to its own.

The second refutation of the theory that economie
stresses lead to war is that very few nations have profited
from fghting anether nation. And if any nation ever
did get richer that way, it is In every case obvious that
the victor would bave done hetter still if he had used
his streagth and gone to work in peace to tmprove his
country's and his people’s over-all potential.

Germany, of course, is the classic example of how a
uation may utlerly ruin itself. All the claims of German
leaders over the past fifty years that Germany was being
strangled ecopomically and not being given “Leben-
srawms” appear now as sheer nomsense. In all major
activities Germany was advancing faster than any other
large wation. ln science, in industry, in national com-
merce and world irade, in social institutions and in
material improvements within the conutry, Germany.
excluding some of the small countries like Sweden and
switzerland, was advancing the fastest and was well on
the way to becoming-—in the respects mentioned—ihe
most  powerful nation on earth, without resorting to
bloody conguests.

A similar situation holds true today for Russia,
which, without the enslavement of itz people by the
Politboveau, and the Cominform’s iulrusion into other
people’s affairs, would stand an excellent chance of
becoming the richest country on earth,

What s it then that made Hitler and Mussalini system-

%

flow can we expect real leadership jrom “governments
mude wp of politicians whe wre .. primarily concerned
with keeping their jobs by pleasing their constituents™?



Cun science solve the iroubles of the world? Few
scientists think so. They know that among them exist
“many frustrated individuals who  seek sulvation in
the postulation and adoration of self-created values.”

atically drive to their doom, killing millions of people
and making most of the rest miserable? And what
is it that drives Stalin, Molotov and Company along
exactly the same path?

Basically, the answer lies in the utter frustration of
men like Hitler, Lenin, and Stalin., These dictators
apparently never had one sunny day or even a single
sunny hour in their lives. Their personal despair and
failure to achieve any real satisfaction and happiness
must have assumed such cosmic proportions that abysmal
hatred vesulied for everyome who has enjoyed even a
semblance of happiness. The outlock of these dictators
on life was and is pure, never-ending gray, and bgcause
of their own misery they must take revenge on every:
body. It is now obvicus that Hitler had no love for his
own people. For Lenin and Stalin the same may be sald.

If we take the case of Stalin as an illusivation, it is
2 dangerous illusion to asswme that his actions arve
determined by his chances of winning a war, or of
advancing the cause of the Russian people. Not at all.
What ultimately sways his decisions s his fanatical
desive to mess up the world, 1o keep it in nervous sus-
pense, and in the end to take satanic revenge on as
many happy people as possible, enslaving them and
killing them-—even if this leads to his own doom and
to the dooin of Bussia. All other considerations and
manipulations are only a cloak covering and hiding the
real instincts that drive a cosmically unhappy and frus-
trated man. These auxiliary manipulations serve to
maintain the suspense, to conduet a war of werves, and
to lead up to the final revenge in a sadistic orgy of
“incidents,”

Holding actions are necessary

What specifically causes the gray, hopeless mood of
dictators is of course most dificult to know, and any
hope to uuravel this mystery and in this way to arrive
at a2 cure of the ills of the world appears futile.
Generally speaking, one may say that frustrations have
their origin in the failure to develop one’s genius and
in the subsequent vulnerability of oune’s mind to all sorts
of slights and mental injuries. In any event curative
measures appear extremely difficult. Before they can be
understood and practically applied, Avlding actions will
be necessary to preventr the unhappy and frastrared
dietators and their satraps from wrecking the world,

Sueh holding actions obviously can not be effectively
devised by governmenis made up of politicians who are
commitied to wishful thinking, to the evasion of real
difficulties, and lo the dissemination of false optimism

because they ave primarily concerned with keeping their
jobs by pleasing their constituents. Real leadership
demands sacrifice on the part of the leader and of those
he attermpts Lo lead, and is therefore hardly to be found
among wmen in goveraments or in political, scientific,
social, or religious organizations whose very existence
depends on gaining popular support rather than on
unbiased truth, It seems hardly necessary to point 1o
specific examples which, during the course of human
history, have accumulated like the sands of the sea.
Two illustrations, nevertheless, may be given, because
their real significance, which | consider very great, is
hardly yet appreciated. '

Real leadership?

The first example has to do with Me. Truwman’s antics
in the issue of Palestine. His frantic meanderings and
reversals of policy before the United Nations can only
be interpreted in one way. Neither the human destiny
of the Jews nor that of the Arabs was the motivating
factor. The two principal couuterpoles considered must
have been the question of political votes in the United
States on the one hand, and of Arab oil and geographical
military potential on the other. No doubt equally
ohjectionable reasons motivated the Soviet attitude. The
unfortunate upshot of the whole affair is a tremendous
moral weakeniug of the United Nations, which let its
original plans for Palestine be drastically modified by
the force of arms, which let its mediator, Count Berna-
dotte, be assassinated by chauvinistic lsraeli hoodlums
who are still at targe. and which complacently views the
final result of many hundreds of thousands of Arah
refugees being made homeless and perishing. It is a
sad commentary on our ethics indeed, that so many
among those who rightly abhorred or pretended 1o
abhor the actions of the Nazis now act in no way
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Henri Dunani, found(;‘ af
the Internationsl Red Cross,
at the time he won the first
Nobel Peace Prize in 1901,

differently.
put might before right,

Whenever it suits their purposes they too

The only agents who acted humanely and objectively
on the issue of the Jewish problem were sowe small
nations and some individuals whom we may call free
world agents and whe, in the writer’s opinion, repre
sent the hope of the fuiure. As Einstein staied in his
address at the Fifth Apnual Nobel Anniversary Dinner
on December 17, 1945: “We shall never forget the heroj
efforts of the small countries, of the Scandinavian, the
Duich, the Swiss nations and of mdnqduais irt the sccu-
pied parts of FEurope who did all in theiv power to
protect Jewish lives.” Men like Roubme and Troman,
in spite of floods of voble words, never rose to similar
actions. Therein lies a iypical attitude of hypoorisy
which has done the democratic nations no end of harm
and which is largely responsible for tragedies like the
present advances “of communism in Asia and Egrope
Therein also les a lesson for the future. In the ‘inmv
as in the past, we must look to the free world citizens vad

to the small nations i poing the way in truly humean

affairs.

Science to the rescus?

The second exsmple has to do with the hopes of some
anrealistic optimists who imagine that if no other insti-
tution can be of help in solving the troubles of the
world, there is still science which might come to the
vescue, 1 think that relatively few of the scientisis
themselves harbor any such illusions. They konow that
among themi exist a great many frusivated individuals
who seek salvation in the postnlation and adoration of
self-created values which are fundamentally worihless.

Again, to give just one exarsple ni the hypoorisy of
the scientific compumity, the et actions of the
“American Association of Scientific Workers” headed by
Professor A, H. Cornopton and inclading H. €. Ussy,
I. R. Oppenheimer, and others may be mentioned. This
Association in the fall of 1940 issued a manifesto or
“Peace Resolution” advising its brother scientists against
putting their knowledge in the service of mlmarv Tipes
paredness. This was at a time when Tugland and Greece
stood alone against the Nazis, and isolationism in the
United States aeerﬂed the proper attitude to please the
American public. Later, when America became involved
and the all-out offensive was the slogan of the day, most
of the meu of the Scientifre: Workers joined the band
wagon -of the seientific war effort. This band wagon,
with its cargo of nuclear energy, jet propulsion, and
radar, was rollivg at a 'good elip at that time, thanks ts
those. other sciemiislts who also believe in the value of
peace but who, in addition, are determined to fight for
it at all times with all means ar their disposal- mciué
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ing thely special and particolar scientific knowledge,

T%e irony and izviwz,m» of the whole setup became
nt in the decision to drop atomic bombs on Hiro-
shima snd Nagasaki, This c’img«ian put the final and
altimate stamp of approval on the use of any weapon

‘p any?-mi; who thinks he is vight. Tt was supported

£ V

ngly by the same men who before Pearl Harbor

{F?c&ﬁ(‘ "';1{, ¥
whe put deir kn

noise about the perversion of scientiste
owledge in the service of the defense
of the demoeratic way of life. To those who have studied
the vevord, and whoe are not fooled by the glamorous
pretenses of the sciemtific wwiual admiration society,
the valus of svience as such for the advancement of
the gening of man thus appears highly problematical.

The unottached man

The principal conclusion to he detived from the study
ssf au nf ’E‘A o8 nects of life we have been discuss-
r stion, whether it be political,

v ; may be trusted to act shjectively
pon the fa Hisi‘ory shows that srganizations
inevitably have :;-mmp:é the stvle of life, if not the
b and a?“ar & emez‘tzw morals, of their wembers,
the meém&mﬁm of the world rests
whe are unotiached and
in every respest, meterieily snd sgwmmﬁ;v Only
: nis ave capable of seeing things as they

&

v are free to act regardless of the conse

are.
ques
To i%m free man all problems becowe simple beecause
is happy. =l~ the tdeologically attached and re-
siricted p & the simplest problem iz diffienlt o
solve hecanse hg:' is frustrated. We shall not discuss
bere why, under such altractive circurestances, there are
so few free men. Suffice 3 to state that those who are
{vee are the world ot of trae democrany, They
it of the gerdus of SVEry

he

?)

sesk o promote the
Sildx\/{ii o and of every nation and thus to eliminate

. and ushappiness brought upon the
of gray thinkers.
known many {ree agents-——some sue-
?mai eicm mzsi {wei e com fo mind,

‘Wizhin pur . own  ifetime
es hefore all othevs,

E%.eéi i'fi'r(
ansen pevhaps v

¥ m%i m‘ N

i

The sommuon bond

sworld agent is uot o %i} i:tt- E *'-&a,vz‘mii*v anﬁ

s in hound by ne patio
] foof all whise dih{éna fw‘*hu the }M?smm
tion of the genius of man. Aud he is the only truly
effective adversary of those gray thinkers who in their
ion i}aw hecome mm&mera_. . }mcf Hﬂwr og»eniv

& have E}e Qm)as oi the world at h(‘aat ihe ,’hmz world
agent is not fooled by wards, docirines, or creeds. These
him sre imwmaterial [ is the actions of men that
sount. Thess arve aciions, on the one hand, of actual
amd polential murders; on the other hand, uf those for
w%zow Hving means the pressrvation and snrichment of
ihv fives \;i afl men. SHH, in spile of these commoen
i no greater diversity than that of the
whao are fres world agents,
in the 10th century, was a man wmuch
Voridienled. He was perbaps the fivst of
ists to break through the stalemate tmposed
faymen alike by Asristetle’s misunder
. He was the first to do hasic werk




in experimental chemistry, pharmacology and medicine.
And he had at heart first and last the physical and
wental health of humans of every race and creed. He
traveled fav and wide, helping and teaching. He stood
aloof from and above the doctrines both of the Catholic
shurch and of the Reformation, and he visualized clearly
the bloody conflicts which were bound to result from
the clash of these docivines.

Pestalozzi, the greatest son of Switzerland a cventury
and ‘a half ago, hecame the advocate of general educa-
tion, the imméer of  the g)ubhu achool system. His
theoretical and practical approach towards education is
still & hundred years ahead of our time. Kings and czars
paid iribute to him {or his work with the orphans of
the Napoleonic wars. His memory in recent vears has
been sffectively, and in 2 most appropriste manner,
honored and perpetuated by the founders, My, and Mus.
H. €. Honegger of New York, and members of the Inter-
national and the various national Pestalozzi Foundations.
And in Pestslozzi villages today—in Rimini, ltaly;
Trogen, Switzerland; FiveLille, France; Waldwies.
sermany; and others—children from all nations, left
orphans by the vecent world war, are being vaised in
4 spirit bevond nationalism of any kind

Dufour, Dunant and Nansen

Any discussion of {ree world agents must include that
long Tist of COUTRZEONS; extranational fighting men’ of
the Iuternational Red {ross, with the t‘wfounders Henri
Dunant and Oeneral Dufour, marching in fromt. For
one hundred vears these men have done their job to

slleviate the raisery of all combatanis, working nuietly
aud effectively in a realm which is hevond the praise
or blame of any nation, race, or creed.

Phmaat, banker and philanthropist, fought his whole
i 19 enormons onds 1o have the ;xian of action
nationsl Red Cross approved by all nations.
ent Dremant bis effective support. A great civil
the fHret wedern cartographer, and a truly
democratic military figure, Dufour won a war by
superior strate {zwumkhout killing auybody. And before
his powWer Bismarck had to back down for the one and
only e in his caveer.

thd}u the most successful of the free agents is
Fridijof Nansen. A polar explorer and a scientist, he
served as peacemaker among the Scandinavian countries
i the eritical years of the 18507s, worked ceaselessly
for the millions of vefugees of World War T und created
the Nansen passes, formed g huge rescue mission 1o
famine-stricken Russia in 1919, served as mediator in
the Baikam and Asia Minor following the war of 1921.22

ween Tarkey and Greece, and received the Nobel
¥ gace s Prize in 1922,

The fact that no good i'muiaphv of Nansen exisis in

N 1051551 must be ) evdrded as an abysmal shortcoming of
the Anglo-Saxon “Lebenskreis.” He had a deeply human
outlock and, before all, the will to transform his con-
victions and words inte action.  And what is most
important, he had the scientific and technical knowledge
to streamiine his actions effectively and meet the objec-
tions of the ever-better-knowing multitude of scientists
and technologists who do not see the forest for the trees.

Goethe wrote of his joorney to Switzerland and haly,

“{ made the acquaintance of happy people, who are

happy because they are whole. That quality 1 100
will and must attain.”” These people, we should say,
had realized their genius and therefore were happy.
However, 1o make o suceessful free world agent more
is needed, Our materialistic society adores specialists.

Fridjof Nansen, Norwegian
polar explorer, scientist,
pencemaker, und winner of
the 1922 Nobel Peace Pri

3

These have made most people believe that scientific and
technical pmﬁcien«"v and material success are the most
important things in life. They have succeeded in per
verting al} homan values. Real values will be difficult
to establish unless the indirect sabotage by scientific
and technical docirimaires can be counteracted. The
doctrinaires must be met and over-matched in their
own felds,

Fhis, of course, is a large mdm which can ouly be
flled if ways are devel aprd more powerful than any
hitherto known, to allow man to gain nuiversality snd
depth of technical knowledge much imore easily and
more guickly than is pmsﬁ;ie through conventional edu-
cation. One such new way is available through the use
of the morphological methiod of thinking, analbysis, und
construction.  This method permits man to forge his
way inte a special field of knowledge, arrive at suy
point in this held he chooses, and umhdwtiy confront
any so-called expert in this field. The method, sowme
of whose elements have heen used by many thinkers
of the past, has been systematized {see box p. 14} only

secently. and has proved s most powerful 1ol in open

g up vast pew fields for huwman activity, Briefly, it
involvey the analysis of the totality of all solutious of
any given problem, and the construction, regardless of
ebstacles—such s political, racial, religious, scientific,
and personal prejudices and doctrines——of these solutions
which, seen in the light of the striving after the realiza-
tion of the genius of man, seem the most appropriate.

A free world agent then must not only have realized
his genius and be 2 happy man: bis genius mnst happen
o lie along the lines of umwrsaht\f and versaiility,
As Goethe has also said, however, universality is not
otality and versatility is not wholensss. Totality and
wholeness invalve ix‘;?e‘*f"r.nion This may be considerably
aided by movphological thoughi.

by

Morphological thought

For centuries men possessing the atiribetes of totality
and wholeness just happenf’d They had neither prede.
cessors nor pupils and they only accidentall Iy knew of
one another as kindred spivits Lhmugh the ages. These
men were single evenls whose influence gradually died.
Their efforts, sulike the efforts in seience and technol-
ogy, did not hear aceumulating fruit, Twenty years after
his death Nansen-—at least in the Anglo-Saxon world—
i essentially forgotten, in spite of his tremendous
achievements. Fxeept perhaps for men like Bernadotte,
Nansen had no successors, and only pitifully few know
the full scope of his character and achievements.

Evidently the crucial element which would make for
the accummlation rather than the dispersion of the
efforts of free world agents has been lacking in the past.
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Fortunately this element is now slowly but steadily
gaining in momentum. It is contained in the idea of
morphological thought and aciion.

Morphological thought has already been applied 10 a
number of scientific and itechnical problems. In addi-
tion to this method’s providing a fascinating game of
systematized invention, the successes gained have served
to impress on many specialists, whether they are narrow-
minded dectrinaires or not, the surprising fact that the
morphological wethod in the hand of rask ontsiders
can serve 1o outmateh the specialists in whatever field
this may be. Thus morphologists, without heing pro-
fessionals on jet engines and propulsive power plants
in- general; on the chemistry and metachemistry of pro-
pellants, on astrononty and on the science of war, have
produced results during the past decade whichk no
specialist in these fields even dreamed of. As morpholo-
gists get into their stride and multiply in nuwbers, more
startling successes may be expected te justify their
efforts, They, as a group of men who understand one

another and who do not need to be organized, are then
destined to play a decisive role in the realization rather
than the destruction of the genius of man.

While Paracelsus, Goethe, Pestalozzi, Dufour, Donant,
Nansen, and many of the great men of the past were
morphologists by birth and native genins, they were not
aware of the fact that morphologival thought and action
can te a great extent be systematized and taught to all
those of good will and inclination. This then is the
first step which we visualize, the leaching and applica
fton of morphological thought. We thus prediet the
emergence of university courses on the subject, and of

morphological planners in governments and national

and international  enterprises.  Since  morpholegical
thought and action ave intrinsically the prerogative of
jree men, their development and spread will clearly
advance xoen towards the goals which the democratic
peoples and individuals have been attempting to achieve
in a more or less muddled way, and therefore with only
{imited success.

THE MORPHOLOGICAL METHOD

A Brief

The morphological method is
nothing more than an orderly way
of looking at things. Its aim is
to achieve a schematic perspective
over all of the possible solutions
of a given large-scale problem.

The method was perhaps con.
seiously applied for the first time
during the recent war when it be-
vame appavent that not éven the
richest nation could afford to ex-
periment along all the lines of
technical development which pre-
sented themselves, In the field of
propulsive power plants the
method was particularly success-
ful. Because of the forceful incen-
tives provided by the war emer-
gency, not only was the morpho-
fogical analysis of jel engines
carried out theoretically, but also
all the means were made available
to carry out the results of this
analysis in practice. This fucky
circumstance contributed largely
1o the successes achieved, which
are embodied in z whole series of
remarkable jet engines as well as
in the integrated and extended
knowledge which was acquired on
the whole problems of propulsive
power,

How the method works:

1. A specific problem is formu-
lated. ¥or example, the problem
may be to invent, design, and con-

Summaory

struct a telescope which will make
possible certain observations. In-
stead of asking for a particular
telescope, the morphologist at-
tempts to achieve a perspective
over all possible telescopes aud
their performance characieristics.

2. A schematic represeniation
is attempted of the totality of the
possible things (relescopes) fall-
ing within the category under dis-
cussion. This representation is ad-
vantageously arranged in terms of
significant qualitative and gquan-
titative parameters which are rele-
vant tothe problem,

In the case of a telescope, one
significant parameter would be
the ratio of the energy entering
the  aperture to the energy b
sorbed in the recording instru-
ment, Since the entering energy
witl either he equal 1o, greater
than, or less than the absorbed
energy, this first parameter is a
matrix of three elements {(A,. A,,
Ay). The second parameter may
qualify all the available vecord.
ing instruments {photographic
plates, ionization chambers, photo-
cells, ete)). The third parameter
wight describe the interaction of
the light with the optical parts of
the telescope.

Continuing in this fashion, the
array of parameters, represented
by their matrices, becomes

@;\\ As N

G CQ)

Xy Xo X3) oot

By cireling one element in each

matrix and connecting the circles
one arrives al a schematie repre-
sentation of a special type tele-
scope. The end result is a mor
phological box, or file cabinet, in
which each chain of circles sither
represents one, and only one, tele-
ape or must be ruled out,
3. A performance aualysis. of
all these telescopes is made, Here
the morphological method strives
toward an evaluation of all tele-
scopes on the basis of very gen-
eral theorems rather than indi-
vidual evaluation.

4. Bteps are taken to conmstruct
and eperate all the solutions con.
taired in the morphological box,
Limhations of time, means, and
manpower obviously demand some
choice. This choice, however, can
now be made wisely, taking into
sccount the specific problems
whose solutions appear most de-
sirghle.

B

14—OVYEMBER 1949




Some Naotes on Siudent Life

HE firet weeks of the fall term always had a special
and very pleasant flaver for the Beaver, They weve
warm days, and the joyful feeling of vacation freedom
still lmgmed unshakably in the air. It wasu’t like the
weeks later i the year, when everyone seemed bowed
down by too many problems and too litle slesp.

Most of all, each new autumn presented a new group
of frosh, first to be fawned over and rushed, then to be
initiated, There was the interest in new faces combined
with the ego-warming opportunity to display yourseli as
a knowmg uppelclassman~~~-as a wise big brother whose
broad experience at Tech and life in general would be
devoured word for word by eager new Treshmen. A very
pleasant situation, the Beaver decided expansively.

During frosh rotation period, evervone proselyted.
You personal 1ly brought the frosh in 1o “dinner, slyly in-
sinuated into the conversation the perfectly obvious ad-
vantages of vour partienlar house, got them dates, hought
them beer, and in short treated them as favored sqnals.
This was a painful concession for upperclassmen, and
particnlarly for auphumorem whe have all gained wn.
told years in maturity since they were {rosh.

Rude-Awakening

Past the Beaver's room shuffled a very wet frosh,
leaving a soggy trail of water from hix squishing shoes
to the al Hey shower. The Beaver put his head out into the
corvidor to observe several more elothed and squivming
{rosh headed for the showers. He went oul to help.

It comes as a stoul shock to suddenly become frosh
again divectly after the settling of house assignments.
Initiation commences then with a suddenness thal serves
to salve the wounded dignity of the sophs after the
equality and fratevnization of votation perind.

Turning Worms

The Beaver had seen a good many wise and spirited
eshmen though, and he was inwardly amused when their
Fleming component staged an insurrection. The glovions
portrait of Prince Eugene, of whom frosh must humbly
beg permission to enter or leave the lounge, disappeared
the might before initiation. Rising in noble authority,
Pledgemaster  Sonny Crump informed the frosh they
would eat with only their bare left bands anul the
defiled icon was returned. But, behold, dinner that
evening the entire dining room was mysteriously devoid
of any silverware,

The Beaver was broadly pleased. This sort of spirited
revolt was secretly desired and admired by upperclass-
men, Why not? he pondered, missing his transom with
a carelessly tossed cigarette buit; the frosh are still out-
numbered three to one—no real danger,

The Beaver slipped on old clothes and went ont into
the patio, stepping carefully through the slick of water
on the stone walk. A dozen frosh were half-heastedly
singing “Cool Clear Water” in the center, ut the lond
insistence of p[edéemast«:rs-MADd were getting the com-
modity they sang for in great wastebasket oulpx from
the surrounding second- -story. windows. Kverywhere on
campus the Boaver saw frosh with green hats or enor-
mous red bow ties, with mpple@apped root beer botiles

bung from thelv necks, carrying books in suitcases, ov
determining pi to ten decimal places by couuiing the
number of revolutions of a golf ball rolled down a
brick sidewalk,

AL every meal the Beaver enjoyed entertainment pro-
vided by frosh who stood on their chairs and sang, or er-
gited or veporied—and were “floated” when they sat down
again. Every noon wa ke out between houses,
patios weve flooded, stirrup ;mmgm going at grim speed.
Initiation was, above all, & wagoificent way to get ac
quainted. T The Beaver deeply regretted that the grave
and gray-haired powers of law and order bad {forbidden
the uproaricus iradition of measnring the length of u
block of street in downtown Pasadena tn oull mackerel-
lengths. Tralfic used to pile up ke neglected homework
when the frosh set up a blockade and studionsly f Hopped
their dead mackerel down the PE car tracks to measure
the standard length of the ety block.

atill, here on campus, enough went on lo lighten the
academie intensity of physics and math. The final tuitia-
tion ceremonies left the stains and smells of molasses,
flonr, and eggs on all four houses, but with these the
Heaver slse poted a distine aimosphere of righteous
satisfaction,

o

Expanding Universe

it wes a grest a&;usm;eni for the freshman. He had
n an academic wonder in his home-town high school.
He had visen to the top of the high schoal hierare chy as
a senjor-—maybe a wheel, Now he was suddenly inverted,
at the hottom fooking up again, And now he competed
against # whole class whoe had gradusted last June with
top honors. He was swamped with work, staggered with
initiation, and learning 1o live in a dorm with a new and
somewhat mwore matare group of men. He lay in bed at
night and wondered in the davk how he would stack up
in Lhe competition, how be would adjust himself o the
nebulous four years that confronted him.

But the Beaver watched them pass their initial crises:
Foster Strong’s first formidable physics quiz; the fivst
tire they were floated in their dining room seats; the
first night they were forced to leave a piece of home:
work unfinished, The Beaver knew these things built
character, and thai most of the frosh wonld pull thmwh
with little more damage than to high school egos. After
all, the Beaver noted with satisfaction ~didn’t 17 To
prove which he pushed away the pr oblems he was doing
and wandeved down the corridor in the direction of a
phonograph playing hot jszz. He was thinking, some-
body heve must have some beer he'd be eager 1o share.
i Hendricksan '50
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The pause in the term’s occupation known as {reshman
initiation came as violently as ever this vear, as the
pictayes on these pages prove. After six days of rotation,
during which the freshmen had a taste of the life in each
of the four dent houwses, final assignments were

made, and the intensive five-day initiation perind set in.
The tortus

devised by this year’s pledeemasters were,

i

gels w dusting -

as always, a little more ingeuvious than those of a vear
ago. The four freshmen administering the shampoos in
the picture above, for instance, found out when they
were through that the sheets covering their victims were
their very own. For four days the shoeshine boy
below had 10 carry a cardboavd clock on his back, and
Keep it constantly correct—on Bolivian sub-staudard time,

lvailalbile on demand,







Polishing the 200-inch
telescope murror iv
remave 20 millionthy
of an inch of gla:

Progress Report

The 200-inch leles ope should he hack at work by
the end of the vear. It's been out of action since last
May. when the big mirror was removed for additional
polishing. Now the polishing has been completed. As
soon as the wirror gels a new aluminum coating it will
2o back into the telescope tube and the 200-iuch will
gel on with its job,
" The mirror was removed for :‘urihf _
spring when more than a year of g revealed that
the outer 18 iuches of its smfaw were just about 20-
millionths of an inch too high. *It had been deliberately
left hizh,” said Dy, Ira 5. Bowen, Director of the Mount
Wilson and Palomar Observatories. “hecause we had
anticipated some sag when it was placed in the tele-
scope. When this sag did pot develop to the extent we
had annmpdnd and tests under actual operating con-
ditions revealed that we were nol geiting the acenracy
we desired from this portion of the mirror, we decided
io do some additional work on it

“Although we believe we have now obtained as nearly
perfect a surface as possible, we caunol be absolutely
certain until the telescope hag been tested further under
actual operating conditions. If, after a year or so, we
helieve we can still further improve the mirror by addi-
tiopal polishing, we will undoubtedly remove it a;zam.
and do such additional work as we deem advisable.

Though it took five munths to complete the additional
po ,aahmg, only seven hours was spent in actual work
on the surface of the mirror. Most of the time was taken
tp in exhaustive test yuns, in vemoving and wpldmzw
the mirror in the telescope for each short polish
and in determining from studies of test photographs
where and how much additional glass had to he removed.
Weather accounted for a good deal of the time too. Since
the light from distant «ias»- was used in the testing, Dr.
Bowen and his staff had to wait for the hest sesing cou-
ditions and long periods of uniform temperature.

The polishing job was done by Don U, Hendrix, Mount
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v polishing last

Wilson Observatory optician who did the mirrors for
the 48-inch Schmidt camera, Using polishing tools as
smakl as 1x 13 inches and as iarne as 12 inches in
digmeter, Hendrix began cautiously removing more glass
from the mirror last June. The smallest tools, which
were made of cork, were used by hand to remove as little
as fve-or six-millionths of an inch of glass in small lo-
calized areas, For larger aress, where as much as 20
millionths of an inch of glass had 1o be taken off, work
was done by machine,

Extreme care had to be taken to avoid removing too
much glass. When polishing was in progress no one ex-
cept those working on the mirror had access to the ob-
servatory floor, Before each polishing run the mirror
had to be thoroughly eleaned to avoid the possibility of
fowlgn maiter getting on it and scratching its surface.

*The efficiency of the mirfor has been nnpmved con-
aldua})iy by the additional polishing.” says Dr. Bowen.

“Under average seeing conditions it was good enough
before we did this extra work, Now it is ﬂfr)o«] enough o
take full advantage of those (‘xu‘ptmnaﬂy good seeing
nights that occasionally oceur, It is on these nights that
the 200-inch will get in its best work and we are now in
a position to take full advantage of them.”

The Palomar astronomers, who first obtained pictures
01 stellar systems a billion light years from the earth
last January, believe that the repohc]nnt* of the wmirror
will make it possible to photograph stars 20 pereent
Mmtm than those recorded on the first rest plates. There
is 'ioud reason to believe that the Hale telescope will
now be able to record ohjects move than four nulhon
times fainter than the faintest stars you can see with the
naked eye.

ACS Honors

At the annual fall meeting of the American Chemical
Society in Atlantie City. Dr, Bruce H. Sage received the
$1,000 Precision Award (E & S—Oect. LLQ). At the same
meeting it was announced that two other members of the




Caltech faculty would be similarly honored when the
Society meels again in the Spring.

Dr. A, J. Haagen-Smit, Professor of Bio-Organic
Chemistry, is to receive the $1,000 Fritzche Award for
“outstanding achievement in analysis, research, and new
applications of essensial oils.” Specifically, Dr. Haagen-
Smit will be honored for his studies of the chemical
composition of the gum turpentines of various species ol
pine, which he has been making in conjunction with the
[1. S. Forestry Service.

Dy. Verner Schomaker, Associate Professor of Chem.
istry, will receive the American Chemical Society Award
in. Pure Chemisiry for his contribution to structural
chemistry and, particularly, his determination of molec-
ular structure in the vapor phase by electron diffrac-
tion technigues. This award, which also amounts to
$1,000, was established in 1931 to “recognize and en-
courage fundamental resezrch ‘in pure chemistry car-
vied out in North America by young men and women.”
First winner of the award was Linus Pauling, now head
of the Division of Chemistry at Caltech and President of
the American Chemical Society.

Gilbert to Germany

B Horace N. Gilbert, Professor of Business Fconomies,
has taken a vear’s leave of absence from the Institute to
serve on the siafl of the U. S, High Commissioner of
Germany, Under Commissioner John J. McCloy—who
succeeded Gen. Lueius Clay in the change from military
to civil administration-—Prof. Gilbert will work in the
Office of Fconomic Affaivs, supervising tmports, exports
and wonetary payments wade by the new Bepublic of
Germany.

This is Prof, Gilbert's second postwar visit io Ger-
many. In 1945 he went there as a member of the 1. 5
Strategic Bowmbing Survey appointed by President Tru-
man. A longtime student of German affairs, Githert was
also in that country in 1931 when the German banks
closed, in 1934 when Hitler suceeeded von Hindenburg
as head of the State, and in 1936 when Hitler's mobiliza-
tion of the nation for war was well under way.

Horace Gilbert has been at Caltech since 1929. He has

Verner Schomaker wins ACS dward in Pure Chemisiry

A. J. Heagen-Smit receives the 1950 ACS Friteche Award.

served as an industrial consultant to a number of com-
panies and as a special consuhant to the U, 8. Alr Forees
on Indostrial Preparedness. During the war he was prin-
cipal production supervisor for the Air Forces at Wright
Field and in Los Angeles. In his new post he is stationed

~at Frankfust, where Mys, Gilbert and their thyes chil-
“ dren will join him around the first of next vear,

DuBridge Sidelinaes

Dr. L. A. DuBridge has been elected temporary chaix-
man of a University Presidents Commiitee, set up re-
cently 1o advise the Los Angeles County Board of Super-
visors on rapid transit problems, The committee includes
the presidents and the heads of the éngineering depart-
ments of UL.C., Stanford. ULS.C,. ULLA. and Caltech.
The committee’s job is to advise the Board of Supervi-
sors on the selection of a firm of engineers to study the
county’s trapsit problem and draw up plans for a solu-
tion. An initial appropriation of $300.000 has been made’
to cover the cosis of this engineering study.

With three other prominent civilian educators, Dr.
DuBridpe was also recently appointed to the Beard of
Visitors for the Air Liniversity at Montgomery, Alabama,
by General Hoyt 5. Vandenberg, Alr Force Chief of
Stalf. The hoard was furmed in 1946 to advise the com-
manding general of the school. and to report oun the
character, quality, and management. of the Air Foree
educational system for officers,

Vital Statistics

There ave 1,140 students regisiered at the Instituts
for the 1949-50 school year—443 graduates and 697
undergraduoates, Of the undergraduates 197 are seniors,
168 juniors, 361 sophomores, and 171 freshmen. The
freshmen ‘this yvear come from 18 states and 7 foreign
countries—-the Avgentine, Canada, Fcuador, England,
Egvpt, Hawali, and the Philippines.
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Dinner Maeeting

The November DHuner Meeting of the Alumni Asso
ciation will be held o November 16 at the Pasadena
Athletic Club. Speaker of the evening is to he Henry
Durque. President of the Los Angeles fohw Commission,
His talk on “Police, Public }mennea, and the Publie,”
will give the police commission side of the recent invest-
gation of the Los Angeles polive department.

Hnner s at seven; the bar will opew at six,

Lite in Jopan

Tomize Suzuki received his B.S. in Engineering at
Caltech in 1928, After graduation he worked for several
vears for the American Bridge Company in Pittshurgh,
Penpsyivania, then returned to his native Japan to go
with - the Hazama-Gumn Company. one of the largest
contracting voncerns in steuctural work, During the war
he was in Japanese Inielligence. His family was living
in I’firf)shima when the atomie bomb was released, but
they were not immediately affected because their home
was in a canyon on the outskirts of the city.

Since the war Suznki has served as laison officer for
the Awerican Occupation Forces. In the letters below—
written to Loren Blakely "23-—Suzuki not only brings us
up to date on his own activities, but manages to convey
pretiy graphically what it's like for anybody tw live in
Japan today. : :

May 19, 1048
By dear Mr. & Mrs Blakeleyv:

Far nnduly long time I failed to write vou, b am cor-
tain that all of vou are well and prosperous. I was trans
forved to Fia - Jima, an island off Jure {(naval base},
where Jlapanese Naval Academy was stuated until sha
end of the Pacifie Wae, We are doing construction and
maintenance work here.

My tdrml\’ still Jives at No. 708 Kozaki-cho. Sekimachi,
Suzmike Gun, Mie Ken, They are fairly well except
Toshiaki, my eldest son 13 years of age, whe afiends &
Jonior High School, has some trouble with his Iungs and
is absent from school sines Januvary of this yean fie has
improved counsiderably, but still bas shight fever cccasion-
ally. We have tried to give him fovds containing proteins,
{ats, and vitamins, which are not easily secured in these
days when inflation is prevalent, as far as circumsiances
parmii.

Recently, 1 was asked to present my vecord of schooling
and pecupations (mnphwnwni\ to the main ofiice in Tokvo,
They in_ turn presented 3t to GH.Q. X they approve, I
am entitled 1o zo to the Siates for one wonth and .nspef‘
various engineering works there, (It is said that URA.
will pay our transpertation and. hotel expenses.) [ wish
T can go to America and see things there and meet old
acguaintances, friends, and relatives.

August 5, 1949

How are you all in these days when it is unbearably
hot? We in Seki are comparativelv well in spite of intense
heat and high huwmidity. T came back from Eta Jima to
Seki on Juiv 19. We bhad a typhoon on July 2829 which
paqsed through Mie Prefecture and caused damage aggre-
gatm;, o ¥en 150.000,000.00 in. this prefecture alone.
I suffered frows sunstroke for several days, but am now
fairlty well. Toshiaki has improved much; he attended
sehiool starting with the latter part of May—increasing
school howrs ha degrees. He made fairly good marks for
the term befmf* camer vacation, which started on about
1580 of July. Bui the {Inctor savs that he must take as
auch putrients as possible (proteins, fais and vitamins).
Yoko, ocur davgbter 15 yvears of age, seemingly has similar
tendency as Toshiaki due probably 1o insufficiency in
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mitrions foods,
Well, the package through CARE has reached ool It
cantained the fellowing aniicles

i sack Dommn cane sugar 1 sack Omar floews

2 pkg Unele Hew's Rice 1 hox Sievling sali

2 phy. Converted vice 1 can Capitans seya bean ol

& cakes Toilst S0Up 4 cans Phillip’s Delicious

2 vans Bonits (Lima, Pere} cornsd beef loal

# cans Plymouth Rock heef 1 can Frujt deep

L can Swanson Dried and 1 can Marvsho sheye {sanee)
whole. sgg 1 can Richmond vofiee

1 can Swilts Brookfield {1 ‘ib }
powdered whole milk 1 Powsi

They all are precious to ws and arve bacd for us 1o secure
by ordinary means. We all are glad 10 veceive them, and
wifl try to give them to owr weak children. 1 wish to
thank vyou immensely for your kindness thousand tumes.

Septereber 20, 1949

The long, sultry summer bas abuost gone, and it is
rather cool 21 times at alght and in the moraing. 1 have
been in Atsugi for more Than 40 (kns, we have urgent
work hers so- 1 do wnot go out of the Camyp very often,
We work every day in the week, plus all night when we
are asked to complete certain jobs in e,

Probabiv in & month or =0, I mav be able io return
1o Tokyo Main Office te stay there for sometime. Our
activities will he concentrated on the construetion of dams,
harbors and highways in futwre. Mavbe we rely Bbpon
American Capital more than ever before,

I am suffering from lack of proper dormitory to stay
in sinee 1 moved here, As 1 expect to stay o Tekye-
Yokohama Area for a number of years, I w ish 1o $ind a
house for wy family. However, housing shortage is se
acote here that it is almest impossible for me to locats
a suitable house in or near Tokyo. OUnly means to selve
this problem seems to be to constroct a house of ear own.
A emall, standard house costs us about 300,000 or 403,000
ven, which s abowt $1,000 in U. S moneyv. Io spite of
the inflation, our income is so low that owst of us de
aot make so much money in b davs, The trouble s
that 1 veglected to fld a bouse prior to the Pacibe
War when we could boild a house 36"x 24" st show
2008 ven, which corresponded o about $700 ai that time.
Somehow, however, [ must fnd o howe so that the family
may live tozether as i should,

Mﬁbougb we had typhoons dl!“i heavy raing owr orops
of rice and ur‘hm coreals may be ubm'e average. Already
pears, stputs and other fraits  of the season
are display f*d in frait stands, and persimmnns and raandarin
oranges will come out soon. 1b s becowming s he goud
hiking son: hills and mou main». will be covered with
gorgeous hues of sewlet and g(ﬁd edsoc amidst evergreén
trees. Before long, hunters will be busy in chasing wild
hogs, deer and duck. In the mesutime, oor siruggles
continue forever! )

We hear that the Busslans now possess A-hombs, Buot
our  desirs wills be  “NO MORE HIRODSHIMASY  for

centuries o come,

Sincerely . yours,
Tomize Sowkd

Fwo members of the Suznki family . Lefe—Twovwyear-old
Shinji woits a¢ the roudside while his mother picks swild
flowers and edible grass. Righe — Tomize Suwauki.



1918
We have received word that Filliem R.
Hainsworth was a member of the party of
four which reached the top of Mt Van-
rouver. This was the fost time Vaocouver

--the  highest meuntain in the Morth
American continent—had sver besn scaled.
Dr. Hainsworth is. vicepresident of the
Arciic Institute of Nerth America, whose
members made the elimb with him,
1928
Earl D. Stewart, who bas been Director
of Research for the Schwarz Laberatories
of New York City since 1943, has been
promoted 1o Chief Chemist.
1926
Fed Coleman has left the Standard 0l
Co. of California to join Hill Richards &
(0., California investment banking firm,
as- resident manager of the Pasadena
oflice.
1927
George Bave has given up the life of
an enginesr and bhas started making his

Portland  and, to-
started a firm 1o “make

wite have moved to
gether, have

1928

Richard D. Westphal, Ex. 228, after a
year in Nashville, Tenn. has moved to
Philadelphia as District Manager for the
General Electric X-Ray Corp.

Since July Frank Noel haz been Assist
ant District Maintenance Engineer in the
Division of Highways in Redding.

1929

Harry . Keeling, M.5. 30, i a Me-
chanical Engineer with the Southern
Counties Gas Co. in Los Angeles. In addi-
tion to this job, for the past vear he has
served as Chalrman of the Western Di-
vision of the WNational Assoviation of
Corrgsion  Engineers,

Beverly Fredendell has been given the
job of President of the Duichess County
(N.Y.} Chapter of Professional Engiusers.
He writes “F am enthusiastically in favor
of the PE trend hecanse it helps -all
engineers. My only regret is that I have
not vet met w chemical engineer who is
a professional engineer—ave they asleep¥”

1930

Frank Aldermaon has opened 3 coasalt-

ing =ngincering office in South Pasadevna.

supervisor for the Stanelind O and Gas
Co. in Tulsa, has been prometed fo. the
post of research group supervisor,
Frank H. Ford is now co-owner of the
Losx Angeles Commander Enginesring and
Supply Lo, jobbers in pipe, valves, httings,
copper tubing aad enginesring specialties,
L B Huff, PhI., s Head of the De
partment of Physies at Clemson College,
South Carolina. e was married in June
to Rose Shanklin of Pendleton, 8.C.
1932
Charles Breiuwieser, M.S., chief of else-
tronies and enginsering  labovatories for
the San Diege Division »f Consolidated
Vultes Aircraft Corp.,. was awarded an
hemorary - Doctor  of  Science degree last
Jone by the University of North Dakota,
where e delivered the commencement
address, He and his wife have a daughter,
Diane Louise, whe will be two in Ayl
Charles Corvell, PRI, 735, is completing
the editing of a 1,500-page hook on war-
time. work on fission preduoects with Prof.
Nathan Sugarman of the Usiv. of Chi-
cago. The book, contalving 336 declassi-
fied  research entitled  Rudio-

papers, i

things  which people want” Georgs does
the wood-working; hix wife does the art

struction  and

Charles Buffum, NS, "22,
technical

chemical Btudies: The Fission
formerly con-

wervies

senting Nuclear Fuoergy

Froduces,
and is part of the MeGraw-Hill National
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PRESIGENT
936 Fillmore 5t., Albany
Electro Engineering Works, 6021 College Ave., Oakland
ViCE-PRESIDENT H. L Stirton
36 Devonshire Blvd., San Cavlos
Oronite Chemical Co:, 38 Sansome 5t., San Fraucizco
SECRETARY-TREASURER J. Kahi
1149 A High Court, Berkeley
Tracerlab Inei 2295 San-Pable Ave,, Berkeley
The San Francisea Chapter meets for Tunch-at the
Fraternity Club. 345 Bush Street, every Thursday,

J. 1. Halloran

Washington, D, C., Chapter:

FRESIDENT

Deparunent of the Army
Ofhce  of the Assistant Secretary, Pentagen Bldg.
SECRETARY-TREASURER Charles ¥, Fiteh
9214 Long Brarch Pkwy., Silver Spring, Md

fronald H. Loughridge

731

44
’34

I
35

30
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23

23
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Ao 1 Tickner v now with Northwep
Ajreraft ss » Heseareh Eoglneer gn their
Guided Missile project,

1933

L. J. Laslers is Associate Frofessor of

Physics at fowa State College.
1934

flen Weaodwerd and his wife snnouncs
the birth of & son, Danald, ou August 34,
Glen is a petrelenm engineer with DeGolysr
snd MacNaughion in Dallag, Texss.

1938

James L. Carrico, PhD. s a member of
the chemdstry teaching staff &t Novth Texas
State College in Uenton.

193s

Bruce L. Hicks, M.3. %7, FhD. 39, is
Chief of the Combustivn Branch, {mierior
Ballistic  Laboratory, in the Ballistic Re-
search Laboratories at Aberdeen Proving

Ground, Md,

1937
Duavid  Pressman, M5, "38&, PhD. 40,
is an associate membey ol the Sloan-
Rettering Institute for Cancer Research,
‘He is co-suthor with Howard Lucas,
fessor of Organic Chemistry here at
tech, of a new book, Principles and Prac
tice in OGrganic Chemisiry.
1938
Henry K. Evans has bees sppoinisd o
the staff of the Chamber of Commerce of
the Uunited States, as highway-ransports-
tion specialist in the Transportation and

{omuueaications Department. He will deal
with matters of interstaie and local i
way trapsportation, which will include
studies of wransport cconowmies and highe
way plansiog, solutioms ef truckdoading

and automobile parking  problems, and

studise of local 1ra

Until recently, he was the San Frau
cisco resident manager for Deleuw-Cather
Co., national transportstion  consglting
fremi.

John A. Bonnell, Ir., M5, 38, has besn
gppointed Assistant Professor of Civil En-
gineering at the University of Nevada. He
was formerly struciural designer for Quin-
ioa Engineer, Lid, of Las Angeles.

Newmaen Hall, PLD, s Professer of
Mechanicsl Engineest ¢ the University
of Minnesoty.

L. H. Tejada-Flores, M8, 43, PR 48,
has  been  appointed istant  Professor
Eleetrical Engineering at USRS

Joseph W estheimer, Ex. -'38, was mar-
vied last year to Katherine Zelinghy of

San Francisco. He is working at the Eagle-

Lion Studies in Hollywood in charge of
the Fditoria! Departmens (flm cuiting).
193%

f.§. Browns has been working for
General Petroleom in Wilmington, Calif,
since  graduation-—eicept for three years
in the Navy, He is married and has two
boys, ene 3, aud the other 7 wonths old.
Micheel E. Hichle writey that be iz
aiill at G.E. working on TV antsnnas
——currently on the largest ever designed.
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He has thres children, age 6, 4%, and
2%, He is on the alr veguladly with
amatenr radio, call W2S0.

Bertram Roudebush, M2, 41, was mar
ried in New York on Asguet 20 1o Mary
B, Madsen of Plainfield, N.J.

194G

Arehur M. Compron, Jr., was married
on August 21, in Houston, Texas, to Nancy
Fleming Eidson. He is a mechanical en-
ginesr in Kawvsay City.

1941
rancis M. Greenhalgh i now working
for Senthern Counties Gas Co. and living
in Whittier. He returned to Californix a
year age {vom Peoria, IN., where he was
employed by the Caterpillar Tractor Co.
He has a son Richard, now 16 months old.

1942

Filliam K. Turner, M.S. 749, has been
appointed to the Kesearch Department of
the Naval Oednance Laboratory in Silver
Spriag, Md,

1943

Stanley Dunn writes that sinee leaving
the Navy in 1946 be has been working
toward a Ph. D. is Chemistry at Johns
Hopkins, He has held a DuPont Fellow-
ship for the past two years and has worked
for that company for the past two summers
—experimental station and cellophane re-
search  respectively at Wilmington, Del.,
and Buffalo, N.Y. He bas a son, Mark
Randolph, 2¥%, and another child is ex-
pevied in January.

Donald ! Granicher, M5, 48, now a
proc

engiseer with the S

sarns-Roger
Manufacturing Co. in’ Denver, is engaged
te Frances Elizabeth Marker, who
the nursing staff of the De

LeX s

v Childran’s

Hospital

Philip . Wilcox now helds sw ARG
Past-doctoral Fellowship and is engaged
in studi
Prof. E.
School.

of proteins in the laboratory of
J. Cohrc at the Harvard Medical

1944
James &, Kerr has accepted s position
as Metathirgist at Los Alames Scientific
Laberatories, New Mexico,
Fhilip  Smith, William Collings, and
Fud Winters all became {uthers on July
9. I fact, all three were in the same

waiting oot at the same hospital s the
same tine. It was 8 second child for Phil
—a son, Bradferd Hoevt
Leon Trilling, alter working at Inyokern
from 1944-46 came back 1o Tech and got
bis Phix in 1948, He is now instructer
here in Applied Mechardes, aud alss do-
ing research in Hydredynamics. He was
married in 1946, iz the father of as 11-
month-old son, aud lives in North Helly.
wood,
1945
George 8. Budney veceived his M.S. in
Mecharieal Engineering last Jupe from
Columbia  University—“another institution
with an excellent M.E, department.” He
majored in Heat-Power and is now as

seciated with the Steam Dicision of+ the
Foster Wheeler Corporation in New York,

Walter ¥, Hiltner, PhD. writes that
he haz Mntle news and then goes on to
add that he’s bean working for twe vears
ai & new job, with the Bosing Afrplaue
Ty living for 2 year in s new home,
at Mercer Island, Washington; and has
bad two danghters since we last heard
from him—Nancy Loulse, 2, and Carel
Any, fowr months oid.

Rolond Hummel, M.5., was married to
Bes Frie of Potteville, Pa. on Sept. S
He is uow head of the department of oivil
enginesring at Bobert College in Istanbal,
Tarkey.

Mark M. Macomber, when we heard
from him last summer, had just returned
to the States aboard his L8T which was
undergoing  inactivation  processing  at
Puget Sound Naval Shipyvard in Bremer-
tor, Wash., As a member of the Pasific
Reserve ¥leet, Mark had just finished pax-
ticipating iu the largest evacuation project
by an LST in the Ching Avea.

“According to official count,” he wrote,
“we carried 068 persons, bui as they were
debarking after the d43-hour wip from
Tsingtao- to Shanghai we counted 871 and
a dog. (f this number only one was an
American; the largest percenlage were
stateless persons—lormerly Russians.

“Here were people fleeing from the ad-
vancing Communisis. They wers leaving
behind evervihing they held dear—or se
we were led to believe, Unfortunately, the
displaced persons were not so informed.
le itews carried was a
piane. Une lady was very pat oot when
she wae fold 1o leave a e of whisky
behind.

The largest sin

“The worst part of the irip was the feed-
ing, The messing compartiments accomo-
dated 66 at a time. The Good Book says
it takes 17 minuies to eat, but when you
add the roll of a ship, and pur in a meb
of people to fight vour way through it
takes considerably longer. We could squeeze
in only two meals a day for the passengers.

“With better than 450 women sboard
segregation of the sexes was almest im-
possible, One couple felt that, as long as
they both slept on the tank dec :
sutomatically their bedroon—and sonduct

ed themselves accordingly, despite about -
250 waichful eves.”

John- Stern received his M.B.A. from
Stauford in 1948, then worked as s real .
estate appraiser for the Winter Mortgage
Co.in Los Angeles {or aboul eight months.
He is now a real estate broker with the
Walter H. Leimert Co., and teaches an
averdng course in Real Estate Principles
and Praetices st USC, He expects 1o have
his- B4 Contractor’s License soon. He
was married last year 1o a Stanford girl,
and is expecting an addition to the family
nest March,

1946
Richard Allison Fayram, M.5., and his



wife announce the artival of David Fisher
Fayram on Awgust 27,

Major Harry L. {ephort, M5, is now
instructing in the Ar ROT.C. program
at the New Mexico State College of Agri
eubiural  and  Mechanical Arts in Las
Cruces, NM. This is a regular USAF.
sssignment, probably ef three vear’s dur-
ation, and carries with it the iraposing title
of “Professor of Alr Science and Tactics.”

Edward 3. ida veports thai he is stifl
a Service Hepresentative for Qus Flevator
in Los Angeles. A secoud addition o the
Tda fawmily is expecied this month; the
arder’s in for a hoy this time.

1947

Atbers H. . Mueller is envolled in the
Graduate School of Business Administra-
tion at Stanford. He reports that Dick
Roehm 48 is also in the Business Schesl,
while Burt Crumly ’47 and Bov Gould 49
are in Stanford’s graduaie Electrical Fngin.
eering Department.

Charles B, Shaw, Jr., aow a PhIL san-
didate in thepretical physics at the Uni-

versity of Chicago, writes that “Joe freen

4% and § bave a nice lttle cave-—complete
with Caltech pennant, Dabney steing, and
the cot for the Irontispiece of the 1947
Big T—-near the University. We awsit the
snows with some foreboding.”

1948

Patrick Normon (over, now compleiing
his training as an Exploitation Eagliser
with the Shell il Uo. in Bakervsfield, was
married last June to Hetty Dumm, am
English girl,

Lewis G. Grant, M.5., now employed
by the American Tustitnie of Asrological
Hesearch in Pasadena, was wmarrisd on
Joly 23 1o Paicla Martin, Caltecl’s
srstwhile Humanities Librarian.

194%

Bill Muehlberger was wmarried in Sep-
tember 1o Sally Provine (Seripps '49).
They're living in Smuh Pasadena  while
Bill js back at Tech, as a pgraduate as
sistant, working for a Phd)

THE CONQUEST OF SPALE

Paintings by Chesley Bonestell
Text by Willy Ley

Yiking Press, BLY., 140 pp. $3.95

Reviewed by Rober? 5. Richardson
Resenrch Associote in Asironomy

The Conguest of Space rakes you
on a superbly illustrated tour of the
solar system via space ship. Some
of the paintings probably lock better
than if they were actual photographs
of the real thing.

There have heen other hooks on
descriptive astronomy of this gen-
eral type. but always before the
rocket has been merely a convenient
hiterary device for easing the veader
from one chapter to the next. Here
the appreach is much more realistic.
The book opens with a dramatic ac-
conut of the launching of a V.2
from the White Sands Proving
Grounds, followed by an elementary
discussion of the principles of rocket
flight and planetary motion in gen-
eral. Although the authors feel con-
fident that inter-planetary travel will
he realized, they  tel]l the veader
frankly that he will have to wait a
while until the day arrives. But
when and if it does come, hers are
some of the sights we will see.

There is so much geueral interest
in rocket flight, and the habitability
of the planets, that anyone rwmored
1o have a special knowledge of these
subjects  often  finds  himsell  the
target {or some rather awkward
guestions. The trouble 15 that two

fields formerly quite distinct have
suddenly been merged. Few astron-
omers - feel competent 1o answer
queries on ‘the iniricacies of high-
spesd propulsion; and [ presume
that racket experts feel the same way
when it comes to discussing surfare
conditions on the planets. The easi-
est way out of such a situation is al-
ways 1o refer to some good hook,
In this event, you could not do hetter
than to recommend The Conquest
of Space.

The distinguishing feature of this
book is Chesley Bonestell's itlusira-
tions, In full color. they're real
“stoppers.” as the magazine editors
would say. Mr. Bonestell’s training,
first as an architect, and later in the
speecial camera effects department of
a motion picture studio, enables him
ta depict a lunar landscape or Saturn
viewed from one of its satellites, with
such startling realism that the eflect
is photographic, And there is imag-
ination, too, in the peculiar dream-
tike quality that ke imparts to many
of his scenes.

The informative passages are
tightened by numerous snusing and
interesting historical anecdotes. so
that. the exposition never becomss
burdensome. Headers wmay differ
with the text on certain points that
are matters of opiuion: thus they
may object that the question of the
origin of the lunar craters is not
nearly so well settled as the remarks
on pages 68 and 69 would imply,
or that the fins on the rockets ave tou
big, efc. Although these criticisms
may be valid. they are trivial when
compared with the fine quality of

Uore-Analysis ® PVT &
Flarern H. Bailly, *27

709-711 South Fair Oaks Avenue
Pasadena 2, California

Qil Properties Consultants, Inc
Complete Patroleum ond Production
Engineering Service

Subsirface Geology 8 Micropaleontology
Reservoir Mechanies
Secondary Recovery and Evaluation
Repgistered Engineers

Petroleum Engineering

Associates, Inec.
Complete Loborotory Service
Fractional Analysis
René Engel, Ph.D. 733
5Ycamore 3-1156

RYan 1-8141

FAHERE is no need to sxpond your toolroom
to hundle that new special jool progrom.
WHETHER YOU NEED o single tool, fig, fixture,
punch, die or mold, or complaete tocling for mass
praduction, you coan get i right on schedule from
this EXPERIENCED wnd YERSATHE orgunizotion.

UP TO THE MIMUTE N
KNOW-HOW AND EQUIPMENT

CALMEC MANUFACTURING CO.
Robert A. Melntyre, MLE. 38 - 5825 District Blvd,
LOgan 5-5329

Los Angeles 22, Calif.
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The picture above doestt’t begin to
do justice to owr fanciest plece of
new egquipment.

It was taken aboard the Cascade
Club, swank kitchen-dining car-
lounge, now in nightly service on the
Cascade betwesn Portland and San
Francisco. Bul you really have to
see it first hand to appreciate it.

In railroad parlance, it's a three-
car articulated unit. All that means
is that it is three cars long over all,
and the dining and lounge sections
provide an unbroken vista 135 feet
long. The kitchen adjoins.

$«P Exclusive

These Club units are an 8.P. exclu-
give. No other railroad has anything

like them. Built to our specifications:

by Pullman Standard Car Mfg. Co.,
the two needed for nightly service on
the Cascades cost $750,000. Together
with their sister Lark Clubs, they
provide the world’s finest dining-
lounges-on-wheels all the way from
Los Angeles to Portland. They can
make your next overnight irip along
the Coast a truly memorable one.

WNumber Please...

Speaking of the Lark Club, fnciden-
ally, there’ll be a telephone aboard
soon. It works by radio, while the
train s in full fight. And it 'will
handle both incoming and outgoing
calle. Aside from legitimate business
and personal ecalls, we expect it to
get a heavy play from folks who
know people with the right name to
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whom they can call at odd hows
to say, “Mr. Watson, come here, 1
want vou.”

Cactus Fever?

Like the desert in the wintertime?
If vou do, chances are youw'll like it
even better in early season. It isn'd
too soon to be thinking of spots like
Palm Springs, Phoenix, Tucson and
the rest of the resort and guest ranch
eousttry, ' :

For one thing, if you go soon, the
resorts wor't he crowded, and the
weather will be at its best. Then,
too, lots of places have special re-
duced rates for Indian Summer
vacationers.
~ And remember, in making your
plans, Southern Pacific has the only
main line trains direct to Palm
Springs, Phoenix and Tucson. We

 know our way around that country

pretty well, and have a couple of
generously illustrated folders to
prove it. One of them is entitled sim-
ply “Palm Springs,” and the other
is “¥Your Vacation in Arizona and
the Southwest.”

If yow'd like one or both to help
plan your trip, just mail a card to
Mre. Geo. B. Hanson, 610 South
Main, Room 406, Los Angeles 14.
He'll send them to you right away.

Ski Heil
The world’s longest ski 1ift (8000
feet long, 2000-foot liff) is almost
finished at Squaw Valley, not far
from Truckee on our Overland
Route. Opens next month.

The friendly Southern Pacific

ook

the book as a whole,

Perhaps the biggest gquestion left
unanswered is how the Viking Press
managed to put a book on the market
containing 16 illustrations in full
color for only $3.95.

CONTINUED

LIVE WITH LIGHTNING
by Mitchell Wilson

Little, Brown & Co., Boston
404 pp. $3.00

live With Lighining is science
ficiion in the purest sense of that
battered term. It doesn’t invalve any
space ships or men f{rom other
worlds; it's a sober., earnest account
of the making of a modern physicist.

Erik Gorin, at 21, gets an appoini-
ment as an assistant in the physics
department at Columbia University,
“What . makes you want to be a
physicist?” the head of the depart-
ment asks him.

“It just never cccured iv roe to
think of anything else,” Erik answers.
“After all, what else is there?”

In the cowrse of the book, which
covers the next 15 years of Erik
Gorin's life, he finds out why he gave
that answer, and why-—for him—it
was the right one.

After 2 _couple of vears of teach-
ing at a midwestern university, Gorin
gets a bellyfull of faculty politics
and turns to industrial research.
There isn't much satisfaction in i,
but there’s money, and Erik is a
family man by now. When he iries
to move in on the big money his
work entitles him to, however, he
is neatly outwitied by the business
men who are old hands at this game,

After 2 wartime hitch at Los Ala-
mos Faik is about to accept a top
job i the atomic energy sefup in
Washington when he discovers what
the politicians are doing to exploit
atomic power, Finally he heads back
to pure research at Columbia,

Surprisingly, Live With Lightning
is a selection of the Litevary Guild.
It makes very few concessions to
popular taste. The only flashy thing
about it is its title. Above all, it
is an honest bosk—with some of
the dullness and doggedness that
often accompany honesty. Erik Gorin
doesn’ win a Nobel prize or invent
the atomic bomb. He's no hero. He's
not even g colorful individual. He's
the kind of man, and this is the kind
of book, a physicist couldn’t sneer
at. In a sense, that's a high compli-

ment.
~fH.
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Watch for Announcement

BERKLEY ENGINEERING
CAND EQUIPMENT COMPANY

Meters & Controls for Every Type & Size Beiler
Industrial Iostruments and Regulators
Remote Reading and Control Systems

Engineered Condensation Drainage & Automatic

Boiler Feeding Systems
Flow and. Pressure Regulating Valve Specialties

2417 Riverside Drive
NOrmandy 5190

Los Angeles 26
NOrmandy 7124

ARMY AND NAVY ACADEMY
Carlsbad, California
WHERE THE {AMPUS MEETS THE SURF
i you ors interested in a school of distinclion for your son,
mvnqvfcﬂte this * fully accredited wilitary academy. One of
the st's oldest. The  only schoel in the West located
immedictely on le Deean
Summer {Camp - g} Pagific
For catalogus: Box E, les rad, Caolifornic

OLNEY BROTHERS

RUG AND FURNITURE CLEANING
ORIENTAL RUG EXPERTS
312 N. Foothill Blvd. Pasadena 8, Calif,
SYcamore 30734

ATKINSON LABORATORY
LOS ANGELES CALIFORNIA
Photographic Photographic

Research Chemicals

RALPH B. ATKINSON ’30

OF PASADENA

455 EL DORADO, PASADENA 5, CALIFORNIA

Life Insurance Annuities

LYLE H. CHENEY

Mew York Life Insurance Company
RYan 1-6191 Security Building
SYcamore 2-7141 Pasadena 1, Calif,

-

ITH-EMERY COMPANY
since 1910
Chemists-Engineers
Chemical and Physical Testing Laboratories

920 Santee Street Los Angeles 15, California

DAMES & MOORE
Trent R. Dames '33 William “W. Moore ’33
Soil Mechanics Investigations
General Offices: 816 West Fifth Street, Los Angeles 13
Regional Offices in
Los Angeles  San Francisco Portland  Seattle  New York

TRUESDAIL LABORATORIES, Inc.

CHEMISTS — BACTERIQLOGISTS — ENGINEERS
Consultation, De’\e}opmem and Hesearch
410 N. hg.xema St Lo AL 31— CApitol 4148
. E.P Jeﬂ'reys, PhD. 31
Director of Research

Life Insurance Avnuities Estate Plavning

HAROLD ©. GRONDAHL
NEW YORK LIFE INSURANCE COMPANY

234 E. Colorado Street Pasadenz 1, Calif.
SYcamore 2-7141 RYan 1-6191

UNITED
GEOPHYSICAL COMPANY
SEISMIC & GRAVITY EXPLORATION SERVICE

595 East Colorade Strees Pasadena 1, Calif.

ALLEN MACHINE & TOOL CO.

Designers and  Builders -of Special  Machinery " and Tools
Also  Geoeral Machine Work
13409 S, Alameda Street Compton, California
Phones: NEvada 6-2707 — NEwmark 1-8190

SYcamore 3-1171 RYan 1-666%

Books & Statienery Cihice: Equipment
469 ¥. Colorade Street 1271 E. €Colorade Street
Pasadena Pasadens
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