


Home. TIW eniiro s(riicinr:il frame or Ibis house is m:u~r r n ~ m  tough, col(t-fi~rmr<: 
lrniiitrs. Even more inipurtant i s  thr f;ict (hat the sttd I'nimc resists wi~r i~ ing  a 

m r s  and is made hy the U. S. Steel Homes Division of United States Steel. 

I strel. so i l  is unaffected hy  rcil, 
nd saea'ine. It's one of a line of 

L'SS Stnintpss Steel of thc-ir oris'inal hornprnzric' d e s i ~ ,  it was built for them under 
L\ S. Slwl's supcwision 1," a well-known msinnfacturer of Stainless Steel sinks 
who commented that the fahricatinz job wasn't difficult-but certninly was ffffferenf, 



V-/ things about working 
is this- 

Here at 

live in a small world of close frie 
nlonious relationships. 

poration-is also completely decentralized into 3-1- 
~~lan~ifacturin~rlivisions, 126plantsin 70115 cities. 

ing career with GM-as so many thousands of engi- 
neers have done? Then ask your College Placen~ent 

College R~presentative. Or write to us rlirectly. 

.-.... 

. . ,̂ l positions now available 

NDUSTRIAL ENGINEERING 

TALLURGICAL ENGINEERIN 



"Modern < nilizdtion is now (died with <i task of fatal only and fear, that can prekt-nt totdl war. 

urgent) .  I Jules3 m a n  cdn find bw>s 01 limiting war. And yet, in the light of reason, the efforts to avert total 

modern ti\ili.iiition itself nid) perisli. The difficulties of war  hold more promise of success than the  hope for 
l imi t ing  vnirtdre today < ont rus t  with the  tdp.n'ity of freedom from all \Â¥tar It still is easier, as it lias always 

major power;, to wage totiil w'ir n i t h  ever fewer restric- been, for man to restrict war than to establish peace 

lions and c\ tAr  lower  b u n h o r a .  Today, it is no longer a on earth." 

common belie! in the dignity tm destiny O F  m m ,  but - H .  Speier ,  Head of the Social Science Division 
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OA 01 H ( 0 1  t . ~  thi< month -.a veil 
special pine cone. pj oduced in Ldl- 
tech's Earhart Plan1 Research Lab- 
oiatoij .  iJsuall) i t  takes the South- 
ern pine tree from 10 to 15 jeart- to 
produce cones. On page 28 you'll 
find out how C.altec11 and U.S. Forest 
Service researchers brought the time 
down to 2 year+-and what this 
could mean to the future of forestry. 

The pine cone on the cover is now 
preserved in lucite and %ill be 
presented this month to the L.S. 
Forest Service. to  mark the beginning 
of a new eia in  scientific forestry. 

SIMOJS HOMO'S article on page 17. 
* A  &ett Technique of E:ducation." 
will give jou a rough idea of what 
our educational system will be like 
-or could be like-in a few more 
years. The article has been adapted 
from a talk given Idst spring before 
the annual convention of the Cali- 
fornia Business Education Associa- 
tion. 

Dr. Kamo, executive vice president 
of The Ramo-Wooldridge Corpora- 
tion in Lob Angeles. got his BS at 
Caltech i i i  1933. and hit. PllD in 
19'36. He is now a research associate 
in electricdl engineering here. 
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F YOU'RE LIKE MOST PEOPLE, you think of an 
editor as a man who's "chair-borne" most of the 
h e  . . . tied to a desk a t  an indoor job. 
othing could be further from the facts when it's 

a McGraw-Hill editor you're thinking about. Frank 
Kovalcik, Western Ed i to r  of McGraw-Hill 's 
ELECTRICAL WORLD Magazine, can quickly tell 
you that. He's anything but a desk man . . . covers 
11 states and part of Canada. Frank says: 

"In 1956, I made eight major field trips, covered 
close to 24,000 miles. I was underground in a trans- 
former vault in Los Angeles, inside a diversion tun- 
nel in Idaho, atop a steel transmission tower in 
northern California. Projects visited included The 
Dalles multi-purpose project, Hoover Dam, Hells 
Canyon, and even behind the scenes (electrically) a t  
the Republican National Convention. But none of 
them can touch the "Operation (JUEy' A-Bomb test 
I covered a year ago! 

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

(Frank wouldn't say so, but his story set a record . . . 
from explosion to editorial pages in four days! The 
pictures at right were part of his original coverage of 
this fast-breaking- "hoty '-news story for his maga- 
zine.} 

lace to Work 

Frank can tell you about this, too: 
"My first editorial job-with the Purdue Expo- 

nent in college- didn9 t use my engineering training, 
but it showed me the way to communicate what's 
new in engineering . . . to report and interpret the 
work of engineers for the benefit of other engineers. 

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

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

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

Send today for your copy of "Successful Careers 
in Publishing a t  McGraw-Hillyy for information 
about career opportunities. Or write to us about 
yourself. We're interested in your background, extra- 
curricular activities, college record, summer jobs and 
career goals. Write to : 

Peter J. Davies, Assistant to The Editorial Director 
McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street, New York 36, N. Y. 

1 Advertising sales opportunities, too! 1 
Excellent job openings exist on many McGraw-Hill 
magazines, domestic and international, for advertising 
salea careers. "Successful Careers" will give you the facts. 

cGraw-Hill Publishing Company, Incorporated * 330 West 42nd Street, New York 36, N. Y. 
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Bellflou.er, California 
Sir: 

I belie1 e J o~ hill be intererted hi 
some of the nidlt*ridI developed as d 

result of tlie 25th reuninii of ihc clds? 
o f  ',32 l a h i  spring-paiticularl) line 
sun-iniai ) of I el uriio to d quei-lion- 
naire mailed to all m e i n b t ~ ~  of the 
rldri. in Mdicli. 1457. Keplie* weir 
received from 66 men-exactl? 70 
percent of the cldi-r of '32 .  

Howard Finite?. ( /a,'~s .Scrrctar} 

( 1 ) Weight gdiiif~f n i ~ e  '32." 23 1 11~- 
(total. 2,171 Ib,.; 

( 2 )  How m n d ~  lid11 lost / xi/< 
( .?)  HUM nidii} wni- a( (j~iueii! M"!otdl 

(3.1i/i HMCI i i id i i~ed)  
( 84.bc/> iiidiiieil oin e )  
12.3',r iiiained t w i t  e )  

(4 )  How iiidiiy ihililrvii ! N 2  iota1 
( 5 )  How nidri) gi.indi hilihrri ! 17 8 / 0  

i 10 #?I ~ l l d f d ~ ~ l f r ? )  
( 6 )  Of }w\\ rridslj O I ~ ~ J I I Z ~ ~ I U I ~ * -  

die you now. or hine bcm. 
d iriemit~i ;' 

Inai t n e  (Reaene.  hatiuiial 
Guard. e i i  .) IS.bC/i 154 u s  

' I )  Did iou  ovin dii iiuto~ri~il~ile 
~ l i i l t *  ail undergi dduatc >. 
1 <-. W/< 
No ,',5Ai,, 

( 10) HUH llldll) dlit0111ltl)llft lld'f 
you owned 4111 c 1ediin.g 
collt'ge ? 7.dj 

( I 1  J How mail3 diitomoltile- (lo 
~ o u  now own! 1.77 

(12)  Do you o u n  jot11 own home! 

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

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

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

SO Y O U  WANT A CAREER IN A GROWTH INDUSTRY 

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

ALL 
[MOST CoMPLiTE L I N E  I N  AAliR1C-l 

Since the advent of the automotive oge, Fafnir's little affected by momentary ups and downs of in- 
record of growth has been inseparably linked with dividual companies or industries. Find out what 
the over-all mechanization and phenomenal growth Fafnlr offers you in the way of professional chal- 
of industry itself - right down to present-day ad- lenge, diversity, and stability in a "growth indus- 
vances in automation and instrumentation, Fafnir's try'' with a future as promising as the future of 
field of operatiani is, moreover, industry-wide . . . America. Write tsday for en interviev,. 

Kcpublicaii b t  0% 
1lernoi I at 25.0% 
Other 9.4% 
hone  1.W 

19) Wliat is )oui polititcil 
i'on\ii.tioii now ! 
Republican 90 7<k 
~>emoi rat 6.2% 
Other -- - 
hoiie 3.I1/c 

20; Publications-Book$ 11 totdl 
Papers. 70 total 
41 tiilts 132 total 

21 Patents, 23 total 
22) f i< i~~or&-l  Nobel Prize winner 

2 Fulbright F e l l o w ~ h i l t ~  
1 ~ u ~ b r i p h t  Lectureship 
1 Ruggcnhcim Fellonship 
1 Visiting Professorship 
2 Foreigi~ f:x(.11a11ge f i l lo t t -  

ships 

Warren, Michigan 
iir: 

I have managed to round up a 
levy of talent (see page 10) which 
riginated at the California Institute 
f Technolog) dnd is now with Gen- 
-rdl Motora St) ling. 

Since your nidgdziiie has indicated 
ntw-.t  in autuiiiothe affairs, I 
bought it might be iiiterebting fur  
on to >liov, to )our iedder? that. if 

CONTINUED ON PAGE TEN 
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The jet Propulsion 
twy is a stable resea 
development center located 
north o f  Pasadena in the 
foothills o f  the Sun Gabriel 
mountains. Covering an 80 
acre area and employing 
2000 people, it is close to  
attractive residential areas. 

The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the US. Government. 

O p  ortunities open to quali- 
e engineers of U.S.  citizen- fis 

ship. Inquiries now invited. 

JOB OPPORTUNITIES ..**.,.............*....... " 
IN  THESE FIELDS NOW 

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

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

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

A prime attraction for scientists and 
engineers at JPL is the exceptional oppor- 
tun i ty  provided fo r  or ig inal  research 
afforded by close integration with vital and 
forward-looking programs. The Laboratory 
now has important  positions open for  
qualified applicants for such interesting 
and challenging activities. 

%. SYSTEMS ANALYSIS * INERTIAL GUIDANCE * COMPUTER EQUIPMENT 

.*.-**.*. 
INSTRUMENTATION * TELEMETERING * FLUID MECHANICS 

HEAT TRANSFER * AERODYNAMICS * APPLIED PHYSICS * PROPELLANTS 
MATERIALS RESEARCH 

DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 

PASADENA CALIFORNIA 
OCTOBER, 1 957 



"You would need. a computer to figure out  how m a n y  
phaws of engineering and wience go into the making 
of one type of airplane or missile. Aerodynamics, ther- 
modynamic's., jet propdsion, electronics, communica- 
t iom,  even anthropology. . .and these are just a few. 
Such a diversity of fields means unlimited opportunity, 
whether you intend to 'specialize or not. 

"You know it's never too early to select your field. 
You  senior's have started to think about where your 
experience can do the  most for you: bu t  the  juniors 
and lower-classmen should also be selecting courses 
that will them the training they  need for the  job 
they  want. Actually, your future has already started. 

"So, m y  advice is that you start thinking about the  
aircraft industry. I t  offers the greatest opportunities.. . 
opportunity to use your training, to  advance, to  make 
a comfortable living. It's still a young industry and it 
thrives o n  and encourages young ideas" 

cenes like this are taking   lace on campuses all over 
$$ the country. Engineering professors must keep up 
with scientific advances. They realize that these ad- 
vances mean added opportunity for soon-to-graduate 
students. Research in  the aircraft industry has 
uncovered so many areas for further study that young 
men are urgently needed to solve these problems. Long 
a pioneer in new facets of aviation, Northrop is one of 
the companies that wants such aggressive young men. 

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

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

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

N o r t h r o p  D i v i s i o n  of N o r t h r o p  A i r c r a f t ,  I n c .  
BUILDERS OF THE FIRSF INTERCONTINENTAL GUIDED MISSILE 
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The controlled release of fusion energy in a practical thermonuclear reactor will be an important 
milestone in the nuclear age. This scientific achievement is the object of PROJECT SHERWOOD . . . 
one of the interesting scientific investigations now under way at Los Alamos Scientific Laboratory. 

Pictured above is "Columbus 1," an  early experimental device developed by Los Alamos 
scientists to further this study. The bright line along the axis of the tube was produced by a dis- 
charge in heated and highly conducting argon gas. This discharge was "pinched" down to a 
small fraction of the tube diameter by the mutual attraction of its own currents. The temperature 
was roughly equal to that of the sun's photosphere. When deuterium was substituted for argon, 
intense bursts of neutrons appeared at time A on the voltage time signatures of the pinch (above, 
left}, providing an interesting puzzle as to their origin. The similar signatures of successive 
discharges indicate the degree of reproducibility that has been achieved. Detailed studies of such 
reproducible behavior have led to considerable advances in understanding both the dynamics and 
the means for stable containment of heated plasmas. 

At Los Alamos, in the cool mountain environment of northern New Mexico,you will find research 
challenges worthy of your abilities. College graduates in the Physical Sciences or Engineering are 
invited to write for information about the Laboratory, the attractive employee benefits, and the 
family living and recreational facilities of the 10s Alamos area. Write to: 

DIRECTOR OF PERSONNEL 
LOS ALAMOS SCIENTIFIC LABORATORY 
LOS ALAMOS, NEW MEXICO 

l o t  Alamos Scientific laboratory is a non civil service operation of 

the University o f  California for Nia U. S. Atomic Energy Commission. 



S u e e CONTINUED 

they arc not satisfied with their auto- 
mobile". the Caltech educational 
method i. partly to blame. 

I'(,ter Kyropodof, 
h f f ~ u t i i  c in C h ~ ~ r g e  of 

7 ech 11icffl DcrrZopm ent 
Gf'neral Motor', S td ing  

Stan(1irrg. left to right: Pptcr kf ro- 
poulos, WS -38. Phi) '48: I f .  .I.  
White, I D  '48. chief designer. Frigid- 
aire studio; C .  C. W hitflesey. I D  '48, 
executive in churge of fabrication. 
program planning and servi( f,. h c l -  
ing: Roy Ktakc. BS '57. jr. engineer; 
Robert F .  WcLenn. RS '43. f>.wntive 
in charge of research, product plan- 
ning and analysis; and R. T'. Rrirtlf- 
man, ID 48 .  staff fnginerr. product 
and exhibit design studio's, i inodd 

of the Firebird, which wns tested in 
the. wind tunnel at  (ialtecli. is in flu 
foreground, and in the background 
is the Olds F-88. an experimental car. 

Washington. D.C. 
Sir: 

There are one or two points that 
I though! you would want r n ~  to note 
in regard to the IGY articles in 
Engineering and Kcienre for June, 
1957. The introduction to the articles 
contains an expression or two and 
an omission which may leave the 
reader with an erroneous impression 
about the IGY program. 

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

The Academy. through its K;Y Corn- 
rnittee and its subject-matter panels. 
plans and directs the ICY program 
from an over-all scientific and pro- 
gram point of view. 

There is also the reference to the 
fact that the Technical Panels are 
under the administration of the Na- 
tional Science Foun(lation. The Tech- 
nical Panels report to the Academya-; 
U.S. National Committee for the i n -  
ternational Geophysical Y e a r and 
not at all to the Wational Science 
Foundation. 

And here occurs the matter o f  an 
omission: neither in this introductory 
section nor in the lead paragraphs 
identifying the authors are there any 
references to the Academy and its 
(hmrnitlee. 

Knowing the complexity of the 
IGY program. it is understandable 
that the organization of the program 
ran not he known everywhere, but 
the facts are these. The IGY. both 
nationally and internationally. i s  a 
civilian, non-Government scientific 
program. 

The pattern almost everywhere ic 
similar to that in the United States 
Here the National Academy of Sci 
ences is responsible for the planning 
and direction as well as seeing; tc 
the e~ecution-of our effort-;. In  thi: 
program the National Science Fonn 
dation has had a very important role 
and the Academy and the Founda 
l ion ha\(* M O I ~ C ~  joinlly and nio" 

closely together. 
Government support has been oh 

tained for the effort by the Nationa 
Science Foundation; in particular 
Congressional appropriations of $3' 
million have been secured througl 
the Foundation. 

The academy has also obtairiei 
the cooperation of many institution 
and agencie* so that the total effort 
from a scientific point of view. i 
much greater than the effort mad 
possible hy the special appropria 
tions. 

Arnold J f  . Frutkin, Director 
Office of Information 
U.S. National Committee, ICY 
National Academy of Sciences 

it Vought, the engineer doesn't often 
orget past assignments. Like all big 
vents, they leave vivid memories. 
ind it's no wonder. 

:or here the engineer contributes to 
~istory-making projects - among 
hem the record-breaking Crusader 
ighter; the Regulus I1 missile, chosen 
o arm our newest nuclear subs; and 
he new fast-developing 1,500-plus- 
nph fighter, details of which are still 
classified. 

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

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

electronics design and manufacture 
inertia! navigation 

investigation of advanced propulsion 
methods 

Mach 5 configurations 

Vought's excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. *** 
Would you like to know what men 
with your training are doing a t  
Vought . . . what you can expect of a 
Vought career? 

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

Or write directly to: ------------------------- 
Supervisor, Engineering Personnel 

ENGINEERING AND SCIENCE 



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

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

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

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

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

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

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

Only one had survived. 

At Vought, the invitation to find a fresh 
approach is extended to every engineer. 
Here, in groups that coordinate for 
mutual progress, and in test facilities 
that can evaluate the most advanced pro- %ANNIVERSARY 3 
posials, ideas receive the attention they I917 TO 195^* 
deserve. 

OCTOBER, 195 1 1  



HARVARVARD I 

LL :! t'ence in Electronics 

The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers a t  Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard, M.I.T. 
or California Institute of Technology to pursue, a t  
Raytheon's expense, regular courses of study leading 
to a master's degree in science or engineering in the 
institution of their choice. 

The Program requires, in general, two or three semes- 
ters of study, depending on circumstances, with the 
summer months spent in the Company's research, en- 
gineering, or manufacturing divisions. It includes full 
tuition, fees, book allowances and a salary while a t  
school. Students also receive health, accident, retire- 
ment and life insurance benefits, annual vacation and 
other privileges of full-time Raytheon employees. 

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

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

EERING AND SCIENCE 



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

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

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

"Glowing wafer"' of light (electroluminescence) sheds illumination on the faces of 
three Westinghouse scientists who helped to develop it. left  to right: Dr. Willi 
Lehmann (University of Brunswick, Germany); Dr. Henry F. ivey (University of Georgia, 
Masochutetts Institute of Technology); and R. W. Wollentin (Rutgers University). 

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

Since electric lighting first became 
practical, only three basically dif- 
ferent light sources have achieved 
widespread use~incandescent, fluo- 
rescent, and gas-discharge lamps. 

asic type-electro- 
nearing practical- 
theoretical limita- 
f its predecessors, 

it promises to revolutionize lighting 

and become a practical light source 
of the future. 

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

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

luminescent lighting under the name 
of "Rayescent" lighting. West' 
house approached the problem, 
as a commercial venture, but as a 
pure research project. Much work 
, teinains to be done in this field. It is 
typical of the pioneering develop- 
ments undertaken by Westinghouse. 

Challenging opportunities for the 
rexist in many fields 

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

EQUIPMENT 
. . . and dozens of others. 

Please tend me more information on 
I , r", Rayescent lighting 

[J Job opportunities at Westinghouse 

No",*- 

I Address 

I 1 Course - - C o l l a g e - -  

Mail to Mr. J. H. Savage, Westinghouse Electric Carp., P.O. Box 
1 2278, Pittsburgh 30, Pa. 
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Primary Contractor: C. F. BRAWN & Co., ALHAMBRA, Chts. 

For the new Delaware Refinery of Tidewater Oil Company, 
careful selection of valves was unusually important. Tens 
of ihousands of valves were required to control the maze 
of piping at  this largest refinery ever built at one time. 

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

I t  will pay you to have the same important assurance when 
you specify or install valves . . . especially since Jenkins 
Valves cost no  more. Jenkins Bros., 100 Park Avenue, 
New York 17. 
14 

These 
large valves 
made 
of Ni-Resist 
metal are among 
the thousands 
of Jenkins Valves 
in this 
great refinery. 
Sizes range 
from W to 24"; 
made of 
various metals 
to suit 
different 
services. 
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You may find your career at Norton 
Company. Its products are di~ersified. 
It is the leader in its field. Yet oppor- 
tunities are personal, because its size 
permits management to know you. 

Career opportunities are in many 
fields foi men with engineering train- 
ing or other academic backgiounds. 
A chemical engineer, for example, 
ma) start in research, procehs de- 
iielopment, production engineering, 
design, saleb engineering or admiuis- 
tration. 

I'ositioiis iu tlie Norton organin- 
tion liaie one tiling 111 common - 
personal participation dud g m  th in 
a vi ell-recoguized company manufac- 
turiilg products essential to all indus- 
tries and pioneeiiiig nith 11e\% prod- 
ucts, Its location i ~ i  Worcester, Mass. 

Ceramic Fuel Elements for atomic reactors are ainoug Norton Company's new products. 

your kind of com- 
pany, mi te  for the 
bookle t  "Your 
Future at Norton." 
Address the PER- 

SONNEL DIRECTOR, 

Nor ton Company, 
W-orcester 6, Mass. 

is in a community with deep cultural There are careers in Production, Research, 
roots, fine educational opportunities, Sales and Administration at Norton Corn. 
a n  invigorating year-round climate pony for men trained in: 

and varied recreational ficili ties. ENGINEERING 
If Norton Company sounds like Ceramic e Chemical w Civil Electrical 

General w Industrial 8 Mechanical 

Metallurgical 

SCIENCE 
Chemistry * Physics Metallurgy 

GENERAL 
Liberal Arts * Business Administration 

Finance Accounting 
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Mud ptes endloit wells have one thing in 
common-mud. 

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

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

Mobil scientists worked years on the problem 
-part of the company's $1.5 million-a-month 
research program. Now the answer-a mud that 
stays muddy a t  higher temperatures and greater 
pressures than ever before. 

This Mobil Recipe for Mud made it possible 

to complete the world's deepest well-four and 
a quarter miles, enabling America's oil men to 
tap heretofore inaccessible petroleum. 

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

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

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

lL  CO., INC., New York 17, N.Y. 

ubrication fo r  91 years 
AFFILIATES: 
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by SIMON RAM0 

A noted scientist proposes some radical changes in our 

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

E ARE W 1i 41Ãˆ1 tiansitioii today to  a new ~ o r l d  
'which threatens to  be doinhiateGI b\ technological 

advance. In that IJW &orid. (1)  man will have learned 
so rriiick dhout niitiire's store of energs and its release 
tliat he will hcne tlie abilitj to virtually destroy civiliza- 
tion; ( 2 )  production, cominun~-a~ioiis. and traiisporta- 
tion will all be "automatic9-'--ihesri operations of man's 
material xorld will have become so vast and complex 
that they will h a e  to proceed with d minimum of par- 
t i r ip l ion  b) iiitiii, his niuscle?. hrai~is. and senses; and 
( 3 )  man will C(J11q uer space. 

There seetiis little question ilia1 these three factors 
i i l l  h a ~ e  dominant effects in the coniing decades. The 
effects are already being felt. (There is even a s-erious 
note in tlie facetious thought that any man who has the 
coijiage to stand up and claim that the replacement of 
man's brains will not have a i e ry  important effect on 
i-ocietj takes the risk of haling his brain? among the 
firsit to he replaced.) 

B j  Jiiiid~ight. %hat is happening would appear lo have 
been eiitirel) j~rvdictal~le centuries ~igo. We might con- 
sider iill of man'? history until nuvi arhitraril y broken 

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

In the first period, which might he called the "pre- 
science" era, man \\a: not coiificiou~ly employing science 
to alter his society. Of course he was aware of the world 
about him, and he sought to adapt himself to nature's 
laws. But i-ihen he objectively began to develop organized 
ways of thought and experisnentation to further his know- 
ledge of nature, then he entered the era of the "discov- 
er\ of science and its utili~dtion." One step in this second 
period is the so-called indu~trial  revolution, 

In t h i b  second era. now corning to an end. man learned 
to communicate and iiavigate. to create and harness 
sources of power &ell Lejond his i)>+n mus-cles, all with 
tlie natural result of increased production and fast trans- 
portation. In such an eia. man uould he expected to 
learn gradually more and more about matter and energy, 
so as to make possible the release of larger and larger 
amounts, to the eientual point where he could quickly 
destroy civilization. He would be expected to so increase 
and speed up production, transportalion, and coinmuni- 
cations as to tie the entire globe together in an enormous 
network of automatic mdchinery, c~h les ,  ant1 moving ve- 
hicles. In time he would liine such potentialities in the 
control and geiierdtioii of eriergj. aiid in conuriunications 
and transportation. as t o  make pass-ible intercontinental 
ballistic inissiles, tpdct: batellites. and rockets to the 
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moon. So, finally, he would spread out from the surface 
of the earth to all the space surrounding it. 

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

Considering the needs 

Consider first the needs. As one example, n te that 

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

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

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

Now the status of science is such that, without a single 
new discovery-without even one more new law being 
discovered by an Einstein concerning the nature of the 
universe or the secrets of the nucleus-we can set out 
to design mechanical and electronic systems that will 
take over, and do better, many of the things we now 
do with our brains and senses. 

The coming crisis in education 

This rapid and potentially dislocating scientific ad- 
vance can be expected to heighten and worsen the com- 
ing crisis in education. Already, the increasingly tech- 
nical world uses more scientists and engineers, yet the 

very industrial development that is part of the grow- 
ing technical society takes the "engineers and scientists 
away from the university and high school facilities, and 
the fast world in which we live makes the long study 
of science seem unattractive to the youngsters. The 
technical society is complex, rapid, and increasingly 
dangerous. We can blow up the whole world, yet such 
a premium is put on the use of our human and physical 
resources for everything but education that it seems that 
the new technical society is going to be accompanied by 
a weakened ability to keep pace education-wise. 

Now, if the world were in transition to something dif- 
ferent on a very, very slow scale, we could argue that 
these factors would take care of themselves. Supply and 
demand would then presumably set to work to make the 
teaching profession pay off better. Further, the new 
technical society would be expected to cease to develop 
rapidly if there were not enough engineers and scientists 
to make possible that development. So the pace would 
have to adjust itself to one that would allow all the 
factors to settle into their respective permanent relative 
magnitudes. 

Looking ahead 

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

A new technique of education 

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

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

We have a choice here of two ways to discuss this. 
We could take it in very gradual steps, starting with 
the popular suggestion of greater use of television as a 

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

School days 

First of all, we will get the student registered. I won't 
burden you with the details here; when the registration 
is complete and the course of study suitable for that in- 
dividual has been determined, the student receives a 
specially stamped small plate about the size of a "char- 
ga-plate7', which identifies both him and his program. 
(If this proves too burdensome for the student, who will 
be required to have the plate with him most of the time, 
then we may spend a little more money on the installa- 
tion and go directly to the fingerprint system.) 

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

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

A fundamental limitation 

One thing needs to be said at  the outset. Any attempt 
to extend the teaching staff with any kind of mechanical 
aids would appear to have at least one very fundamental 
limitation. I t  would seem that, unless a highly intelligent, 
trained, and authoritative teacher is available, there is no 
equivalent way of adapting the material to be presented 
to the individual student's need, or to judge the under- 
standing and reception of the material and adjust it to 
the student during the presentation, to discover his ques- 
Lions, weaknesses and misunderstand-ings, nip them in 
the bud, and otherwise provide the feedback and inter- 
action between teacher and student that is so essential 
in  transferring knowledge from one person to another. 

It is for this apparent reason that, although we can 

use motion pictures and television to replace a lecturer 
and can, in theory at  least, be more efficient in the use 
of one skilled teacher's time, enabling him to reach a 
larger audience, we can only use such techniques for a 
limited fraction of the total school day. However, you 
will see in the systems that I propose that, in principle 
at  least, modern technology can go a long way toward 
removing this apparently fundamental limitation. The 
whole objective of everything that I will describe is to 
raise the teacher to a higher level in his contribution to 
the teaching process, and remove from his duties that 
kind of effort which does not use the teacher's skill to 
[he fullest. 

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

Push-button classes 

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

If the class is large, our student is much less likely 
to sleep or look out of the window than in a normal 
lecture by a human teacher, because, throughout the 
motion picture that presents some phase of the funda- 
mentals of trigonometry he is called upon to respond 
by pushing various keys. He is asked questions about the 
material just presented, usually in the form of alterna- 
tives. Sometimes he is told that the concept will be re- 
peated and the question re-asked, this time for the record. 
He may even be asked whether in his opinion he under- 
stood what was being presented. 

Special handling 

In other words, he is in constant touch with the "leach- 
er"; but something else equally important needs now 
to be added. His progress and score are used by the 
electronic master scheduling device to prepare for the 
special andling of that student in the other portions of 
the tri- ? nometry course. 

At certain other periods during the week, this student 
continues his trigonometry instruction in a different 
kind of environment. This time he is seated in front of a 
special machine, again with a special animated film and 
a keyboard, but he is now alone and he knows that this 
machine is much more interested in his individual re- 
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quirements. It is already set up in consideration of his 
special needs. It is ready to go fast if he is fast, slow if 
he is slow. It will considerately repeat what he has mis- 
sed before and will gloss over what he has proven he 
knows well. This machine continues the presentation of 
some principles and asks for answers to determine under- 
standings. Based upon the student's immediate answer, it 
may repeat or go on to the next principle. 

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

The machine's job 

This machine is prepared to take a single principle and 
go over it time after time if necessary, altering the pre- 
sentation perhaps with additional detail, perhaps trying 
another and still another way of looking at it, hoping to 
succeed in obtaining from the student answers that will 
indicate that the principle is reasonably well understood 
before it goes on to the next one. 

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

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

The teacher's role 

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

This will make easier a personal study of that stud- 
ent's understanding and his way of thinking about the 
subject. The teacher will even be able to judge in what 
way the operation is inadequate and needs to be supple- 

mented, both to take care of that particular student and 
to improve the automatic techniques. Some students will 
learn better than others with these machines. Ultimately, 
with the proper cooperation between experts in educa- 
tion, expert teachers, experts in trigonometry, and experts 
in engineering these automatic systems, we can evolve 
that high level of match between the human teacher 
and the machine that we seek in that improved high 
school. 

The memorizing machine 

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

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

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

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

Machines in the laboratory 

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

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

Teaching on film 

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

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

Teaching English 

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

Teaching English and composition is difficult, as is 
instilling into one an appreciation of good literature. 
But even here we certainly can add to the exposure of 

the student to good literature and, by probing the stud- 
ent's understanding and response, we can alter the speed 
and nature of the presentation. We can improve his 
knowledge of the tools of good expression so that we 

leave only the more creative aspects (which must rest at 
least partially, presumably, on these tools, and on the 
knowledge of the characteristics of good literature) to 
his personal contacts with the skilled teacher. 

Teaching foreign languages 

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

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

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

A new industry 

To back this up, of course, one would have a very 
substantial new industry in the United States concerned 
with the creating of these educational machines and the - 

motion pictures and memory data used by the machines. 
In general, the industrial organizations concerned with 
the creation of machines that make possible the teaching 
of mathematics would have to employ experts in educa- 
tion, experts in mathematics, and experts in engineering. 
And this industrial team would have to be in good con- 
tact with the skilled teachers who make up the hi$ 
school staff, in order that they might be able to improve 
their machines, create the proper material, and learn 
the shortcomings of all of their designs-either of the 
machine or of the material. 

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

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

A new profession 

There is probably a new profession known as "teach- 
ing engineer," that kind of engineering which is concern1- 
ed with the educational process and with the design of 
the machines, as well as the design of the material. 

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

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

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

An expensive operation 

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

Use that course in trigonometry, for example. As a 
motion picture, it would involve not one hour or two 
hours but, say, one hundred hours of expensive teaching 

material. Unlike a motion picture, it would not be viewed 
by tens of millions of people all over the world. The 
audiences, for the most part, would be small, and unless 
we c o d d  unite all trigonometry students for a number 
of years in the common use of this same material, it is 
apparent that the cost would be rather large. If we pay 
something like 50 cents an hour to see an ordinary motion 
picture, then a trigonometry course would cost thousands 
of dollars per student, and the complete high school 
year would cost tens of thousands, 

Slaves and machines 

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

In  this system that I have described, we seek to ele- 
vate the teacher to the exclusive use of the higher abilities 
and qualities he possesses. I t  is a system that makes 
possible more education for more people with fewer 
skilled teachers being wasted in the more routine tasks 
that a machine should do for them. And we come up 
against this economic question. Today, the teachers are 
doing all of these things-the routines, and the handling 
of those levels of teaching requiring the highest of in- 
telligence and training-and they are doing them for less 
than the cost of the machines, which could only hope 
to replace the lower level of the teaching art and skill! 

A ridiculous idea? 

The examples I have presented here illustrate what 
I think is the most important point that can perhaps 
be contributed to a discussion of the relationship of 
the technological revolution and the educational process. 
While being defensive about these specific ideas, I won't 
go so far as to say that there is nothing in them. My 
work has accustomed me to the idea of being willing 
to allow imagination to roam freely, and my associates 
in science attribute a quotation to me which goes some- 
thing like this: "Don't be ashamed to propose a ridicu- 
lous idea. Though worthless today, in ten. years it may 
he of no value whatsoever." 
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BEN0 GUTENBERG, who has been on the stdff of the Caltech Seismologicdl Laboraloi-y 
for 27 years, retired as director of the laboratory in June. Although his official appoint- 
ment as director did not begin until 1947, Dr. Gutenherg was "in charge" of all activities 
at the laboratory from the start. A native of Darmstadt. Germany. Dr. Cutcnbcig %a5 

already an internationally recognized authority in the fields of seismology and geophysics 
when he came to Caltech in 1930. He made one of his most important contributions lo 
seismology in 1912, at the age of 23, when he made the first correct determination of the 
-truc~uf-e of the earth's central core. His other contributions! include work on Lhe investi- 
gation of seismic waves, and on strueturd! differences between continents and ocean bottoms 
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MILTON 1. HUMASON, staff memb~r  and serrelaly of the Mount Wilson and Palomai 
Observatories, retired in June after 40 years of service. Dr. Hnmason went to work as a 
janitor at the Mount Wilson Observatory in 1917, By 1920 he was functioning as a night 
assistant to the astronomers, and in 1922 he was made a member of the observatory's staff 
of investigators. His remarkable techniques for photographing the spectra of very faint 
objects, and his long and painstaking observations provided most of the supporting evi- 
dence for the late Dr. Edwin P. Hubble's theory of the expanding universe. 
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A Teacher affects eternity. . . 
he can never tell where his influence stops 

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

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

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

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

BEGHTEL COKPORATION 
ENGINEERS AND BUILDERS FOR INDUSTRY 

SAN FRANCISCO Los Angeles New York Houston 
CANADIAN BECHTEL LIMITED - 

Toronto Vancouver 
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"Ten. . nine. . eight. . seven . . six . ." 
At the launching site, and for 2,000 

miles down range, RCA men stand by 
U. S. Air Force equipment, listening 
to the countdown. 

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

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

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

or, if necessary, destroy it. 
The tracking data will come from 

the most ingenious and accurate in- 
struments it is now possible to devise. 
From start to finish they have been' 
planned, engineered, installed, main- 
tained and operated by RCA. 

In helping bring man to the thresh- 
old of Tlie Space Age, RCA helps ful- 
fill the promise of untold benefit to 
people the world over - and proves 
again that there is real meaning in the 
slogan-"RCA-Electronics for Living." 

WHERE TO, 
MR. ENGINEER? 

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

E 

Electronics for Living 
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How to make the most 
of your engineering career 
O N E  O F  A SERIES 

u 
If you're interested in really 

getting to the top, you should 

have an opportunity-while on the job-to 

take advanced engineering or science courses. 

This means you'll reach your career goal 

faster with a company like Boeing, which 

not only permits, but actively encourages, 

graduate study. At Boeing, you can arrange 

your full-pay work schedule to fit your 

graduate study schedule. Boeing pays all 
tuition costs, plus an additional sum 

based on earned credit hours of study. 

You'll feel at home at  Boeing, for here you'll 

find graduates of virtually every school, 

including yours. You'll work with them on 

advanced projects in the expanding, limitless 

field of supersonic flight, jet-powered civil and 

military aviation, gas turbine engines, and a 

supersonic guided missile weapon system. 

At Boeing, starting salaries are high. Rapid 

company growth assures opportunities for 

advancement and long-range career stability. 

You'll live in wide-awake, youthful 

communities, and enjoy the security of 

liberal retirement plans. Boeing pays moving 

costs, helps you get settled, and backs you 

up with an array of research and test 

laboratories unequalled in the industry. 

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

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

R. J. B. HOFFMAN, 
Chief of Engineering Personnel, 
Boeing Airplane Co., Wichita 1, Kansas 

. . 

Aviation leadership sines 1916 . . 
Seattle, Washington Wichita, Kansas Melbourne, Florida 
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fessor. Dr. Meyerhoff received his PhD at the University 
of Pennsylvania in  1946. 

E. Mollo-Christensen, senior research fellow in aero- 
nautics, from MIT, where he is assistant professor of 
aeronautical engineering. Dr. Mollo-Christensen received 
his MS in 1949 and his ScD in 1954 from MIT. A 
native of Norway, he was senior scientific officer of the 
Norwegian Defense Research Establishment at the Uni- 
versily of Oslo for two years. 

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

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

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

John Todd, professor of mathematics. from ten years 
with the National Bureau of Standards in Washington, 
D.C. Professor Todd received his RS from Queens 
University in Ireland in 1931. His wife, Olga Taussky 
Todd, is also at Caltech, as a research associate. She is 
known as one of the worldas leading women niathe- 
rnaticians. 

C. H. E. W arren, ser~iol research fellow in aeronautics, 
from England, where he i-s senior member of the scieri- 
tific staff of the Royal Air Force Establishment. He 
received his Pi\ in 1910 and his h1A in 1944 from 
Trinity College in Cambridge. 

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

The following promotions hale  been made in the 
Caltech faculty for 1957-58. 

T o  PROFESSOR : 

Norman R .  Davidson--Cherrii'itrY 
Robert V . Langnruir-Electrical Engineering 
Frank E .  Marble-Jet Propulsion and Mechanical En- 

gineering 
Stanford S. Penner-Jet Propulsion 
.I. Harold Waylartd-Applied Mechanics 
Charles H. Wilts-Electrical Engineering 

T o  ASSOCI VTE PROFESSOR : 
Hfrrd t'. lng~rtoil--Cii il Engineering 

7 f i ~ o d o r ~  rr ZJ- Vpp1ied Mechanics 
( d e b  ff , McCnrn~ir-k, fr.-Civil Engineering 

To SFNJOR RESF I R C H  FRI r o w s :  
Saul Kapluii -Aeronautics 
(re(~rge 7 .  Skinner-~4eroriinitir~s 
5. R. \ ulluri--1Veroriautivs 
17 ir'lic~rn W i l h c ~ r t h -  Aeronautici 
.Iristine Can  ey- Cherniai y 

To  ASSIST AN'I PROFESSOR : 

( nli in  f f .  W'ilcox-Mat hematics 

ON Lac\\ r OF \HSEN( E: 

Gunnar Bergman, assistant professor of chemistry and 
mechanical engineering, for a year of -:tudy at the Max 
Planck Institute in Stuttgart, Germany, and the Lrnkef- 
?itj of Inrisbriirk. h s t r i a ,  on a C;iip~eril'ieim Fellowship. 

Lt'tetett Duvis, Jr., Profe-or of theoretical physic-;, 
to conduct research on the origin of  co-srni( ra ls  ~ i i d  

nil  gnetir fields in astronomy at the Max PlanrL Insiitute 
for Physic-: in  G6ttiriser1, Germany. on a National Srienre 
Foiindation Fellov41ip and a Fiilhright tiatel grant. 

Rcrtato Oi t lh f~  ( o ,  professor of biology. to stud) the 
irohlems of RNA chemiqtrv and 'itrkict~iri~l function at 
the Vfolter~o In-titute and the (averidith Laboratory at 
CambridÂ¡; Uni\ersitv i n  hgland. 

K ~ H  Ou'cn, ptofe-s-or of hiology. f o r  one year i l q  a 
research participant in the biological division of the 
Oak Ridge National Laboratory. 

Ernest H .  Swift, professor of analytical chemistry, to 
study fleshman college coiir~eh in general chemistry at 
other institutions, on a Guggenlieirri Foundation grant. 

l lvin I . Tollestnip, a-istar~t professor of physics, to 
Geneva, Switzerland. for o n e  year. where he will be 
working with the European Council foi Nuclear Re- 
search, on a National Science Foundation Fellowship. 

Cornelis 4 .  G. Wi~rsma,  professor of biology, to the 
Univer-it) of Cambridge in England, for one year, as 
visiting professor of zoology, on a Guggenheim Fellow- 
ship. 

11. Dan I'ipvr. associate professor of English, to Bur- 
lington, Vermont, to complete a biographiral ~ t u d y  of 
F. Scott Fitzgerald, on a Giiggenheirn Fellowship. 

DEPARTURES: 

Peter h y  ropoulos, associate professor of mechanical 
engineering, left this summer to assume a new post as 
ewcutive in charge of technical development of General 
Motors Styling in Detroit, Michigan. After receiving hi5 
BS from the University of Gottingen, Germany, in 1936, 
Dr. kyropoulos came to Caltech, where he got his MS 
in 1938 and PhD in 1948. He has been on the Caltech 
faculty since 1943. 

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

John L. Sttwart, associate professor of electrical engi- 
neering, to the University of Southern California where 
he is an associate professor. 
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. . . we don't want just any engineer. We want engineers with ideas, engineers 
with drive, engineers who can stick with a job and work with other people to 
get it done. Scientists, business and liberal arts graduates, too. 

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

And we plan to  keep on growing. That's where you come in. 
We need creative people. We spend a good portion of sales profit on research, 

but it takes creative people to make research effective. 
We need people with initiative. They are the key to opening up new markets 

and to get production rolling. We introduce new products at the rate of two a 
month, and the rate is accelerating, 

Representatives of Divisions of Union Carbide Corporation, listed below, will 
be interviewing on many campuses. Check your placement director, or write to 
the Division representative. For general information, write to V. 0. Davis, 
30 East 42nd Street, New York 17, New York. 

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

ELECTRO METALLURGICAL COMPANY 
Over 100 ferro-alloys and alloying metals; titanium, 
calcium carbide, acetylene. C. R. Keeney, 137- 
47th S t ,  Niagara Falls, N. Y. 

HAYNES STELLITE COMPANY Special 
alloys to resist heat, abrasion, and corrosion; cast 
and wrought. L. E. Denny, 725 South Lindsay Street, 
Kokomo, lnd. 

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

NATIONAL CARBON COMPANY I ~ ~ u s -  
trial carbon and graphite products PRESTONE 
anti-freeze, EVEREADY flashlights and batteries. 
S, W, Orne, P. 0. Box 6087, Cleveland, Ohio. 

SILICONES DIVISION Sihcones for elec- G E N ERA L 0 F F I C E S - NEW Y 0 RK 
trical insulation, release agents, water repellents, Accounting, Electronic Data Processing, Operations 
etc.; silicone rubber. P. 1. Emch, 30 East 42nd Research, Industrial Engineering, Purchasing. E. R. 
Street, New York 17, N. Y. Brown, 30 East 42nd Street, New York 17, N. Y. 

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

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

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

VISKING COMPANY Apioneer in packaging 
-producer of synthetic food casings and poly- 
ethylene fi lm Dr A. L. Strand, 6733 West 65th 
Street, Chicago, Ill. 
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This special periscope gives Pratt & Whitney Aircraft engineer a close-up view of combustion process actually taking place within the after- 
burner of an advanced jet engine on test. What the engineer observes is simultaneously recorded by a high-speed motion picture camera. 



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

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

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

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

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

like the J-57, J-75 and others stands 

as  a tribute to the vision, imagina- 

tion and pioneering efforts of those 

a t  Pratt & Whitney Aircraft en- 

gaged in combustion work. 
While conlbustion assignments, 

themselves, involve a diversity of 
engineering talent, the field is only 
one of a broadly diversified engi- 
neering program a t  Pratt & Whitney 
Aircraft. That program-with other 
far-reaching activities in the fields 
of instrumentation, materials prob- 
lems, mechanical design and aero- 
dynamics - spells out a gratifying 
future for many of today's engi- 
neering students. 

%oiIntlng an afterburner in  a sp:cial high altitude test Microflash photo illustrates one continuing Pratt & Wnitney Aircraft engineer RIaflipulateS probe in 
chamber in P&WA's Willgoos Turbine Laboratory permits problem design and development of fuel exit of two-dimensional research diffuser. Diffuser 
study of d vaiiet) cf combustion problems which injection systems which properly atomize design for advanced power plants is one of many 
may be eicountered during l a t ~ r  development stages. and distribute under al l  f l ight conditions. air f low problems that exist in combustion work 

World's foremost designer and builder of aircraft engines 

Division of United Aircraft Corporation 



Homecoming 

C ~ ~ ; ~ F C H ' S  ~ N N L I A L  HOMECOMING G ~ M E  is net for Yo- 
vember 15, when the Beavers meet the Occidental Tiger- 
in the Rose Bowl. After the game. alumni and under- 
graduates, with their dates will get together at the Home- 
coming Dance in the Scott Brown Gymnasium. There will 
be coffee and doughnuts and a chance to exchange all 
the news with the gang-so save the date-Friday, No- 
vember 15. 

ALUMNI ASSOCIATION OFFICERS 
PRESIDENT SECRETARY 
William F. Mash, Jr 38 Donald S. Clark '29 
VICE-PRESIDENT TRERSUBEH 
Wilhs R. Donahue, Jr., '34 George B. Holmes '38 

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

RiclTird W Stanzel '21 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President E Morton Holland '36 
A. G. Edwards IS Sons, 501 Lexmgton Avenue, New York 17 
Vice-President Albert E. Myers '29 
530 Rock Road, Glen Rock, New lersey 
Secretary-Treasurer Frank F. Scheck "48 
Pennie, Edmonds, Morton, Barrows Sc Taylor, 

VI Pirk  Arenue, New York 

SHINGTON, D.C. CHAPTER: 
President Howard W. Goodhue '24 
U.S. Army Corp- of Engineers Office, Chief of Engineers 
Secretary-Treasurer Paul B. Streckewald '39 
10414 Drumm Avenue. Kensington, Maryland 

President Donald E Loeffler '40 
Shrll Oil C o m n a n ,  Martinez 
Vice President Jules F. Mayer '40 
Ci" arriical "Jivic-lor Star~dfxrd Oil Co P ~ c h ~ ~ o r i d  
Secretary-Treasurer Nor-  an Bulman '52 
Shell 021 ",oirpany, Mar t i~ez  
M ~ e t i n g v  Informal luncheons ever Thursday. 

Fraternity Club, 345  BUS^ St.a San Francisco 

President Donald H Louqhndg* '23 
Noitl--*este-n Technological Institute, Evan-iton 
Vice-president Robert L Janes  '36 
Armour Research Foundation, Chicago 
Secretary-Treasures Lawrence H Nobles '49 
Northwestern University, Evanston 

President Wa  ne  MacRoatie '42 
S+a!e Department of Water Resources, Box ~$9, Sacramento 
Vice President Charles M Herd Ex. '30 
Stale Division of Architac+ure, 1120 "N" Street, Sacranento  
Secretary John Hitter '35 
State Division of Highways, 1120 "N" Siree*, Sacramento 
Meetings: Luncheon first Friday of each month. 

Unversity Club, 1319 "K" St., Sacravento  

Chairman Maurice B Boss '224 
3040 Udal Street, San  Diea-o 6. Calif. 
Secretary Frank fohn Dore, Ir 45 
Comolidated V u l t ~ e  Aircraft Corp., San Diego 
Program Chairman Herman S Englander '39 
U S Navy Electronics Labo'-atorv 

Fall Dinner 

F. .  0. RODKFFFR. pre~id11r11 
and owner of San Gabriel 
Ready Mixt, will be the 
speaker at the Fall Dinner 
Meeting of the Caltech 
Alumni Association, to be 
held on October 17 at Eat- 
on's Santa Anita Restaurant, 
1150 West Colorado St.. in 
Arcadia. Mr. Rodetfer's sub- 
ject will he "Vision. Plan- 
ning and Determination - 
the hev. to Success of Small Hiisine~q Enterprise.,. 

Eleven Fears ago Mi .  Rodeffer founrlcd San Gabriel 
fieady Mixt   one o f  the marly small firms to enter the 
roncretp industry at that time. 'rodat. hia assnciated 
rock, sand and concrete enterprises grws over $5.000,000 
per year. Mr. Rodeffer is a n  active member o f  the Young 
Presidents' Orgariii'atiori, a national group of  ou~standing 
voung executive-;. To be eligible, an executive must have 
become president of hi? conlpany before reaching his 
10th birthday and- among othf'r requirements-the mini- 
mum gross sales of his firm must exceed '1?1,000,000 an- 
r~iiall y. 

Sole owner and president of nine corporations. Mr. 
Rcxieffer'q training has been o f  the "do-it-yourself" 
jariety. Hi" formal education stopped with several seines- 
terf of junior college. In his October 17 [alk, he tells 
h o w  \ision, planning and determination can result in 
husiriesq succeq-;-and why  the independent b~lsirle~srnar~ 
has a greater opportunity todav than ever before. 

--Frederick W .  D r ~ ~ r y .  Jr. 
d h c i i r ~ n ~ ~ i ~ ,  Fall  Dinner Meeting 

Placement 

FROM JI J,I 1. 19.% to June ."if). 1057. the Institute 
Placement Office obtained j o b  for 2% alumni. and for 
10:! students nho wanted permanent work after receiv- 
ing their degrees. The office alqo found part-time work 
for 95  student^ during the school >ear, and summer jobs 
for 159 morp. 

, * I h p  median number of job offers for those receiving 
the R q  degree lhis vesr was 3 per man. Salaries went 
up  again and the median of offers to men receiving the 
BS dpqree jumped by $50Ã‘compare to a $30 increase 
the vear before. The median salary accepted by BS men 
was $470-8179 a month, for an MS it was $590-$599. and 
for a PhD it was $700-8709. 

11 total of 183 organizations sent representatives to 
the rampus for interviews with students during the year 
-which is the largest number in the 22-year history 
of the Placement Office. 
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A Campus-to-Career Case History 

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

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

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

"'Selling"~ part of my job, too. I sell ideas 
-like the wisdom of planning for telephone 
service when you're building. Recently I ad- 
vised an architect and an owner on telephone 
wiring and outlets in a new $160,000 medical 
center. 1 enjoy getting in on the ground floor 
of such projects and making contributions 
both as a civil and a telephone engineer. 

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

w Post's career is with Illinois Bell Telephone 
pany. Many interesting career opportuni- 

ties exkt in other Bell Telephone Companies, 
hone Laboratories, Western Electric 

and Sandia Corporation. Your placement officer 
can gite you ore information about them. 



1922 
IfuI.Ia7~ 1\. Marsh, manage1 of the pio- 

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

1926 
Brig. Gen Ivan I, fann' in \fq $49. ie 

tired from the 1̂  S Air Forre in lime and 
is now living in Fishing ( rwk.  Mar~lanrl  

H. Fred I 'cter~on. manager of the Shell 
Oil Company'- Paofic ( r a s t  area - i n \ t 3 ~  
and drafting departrnfrit, died of lei ikmia 
on June 13. He was 55 years old. 

Fred was actives in the ('altec h 'Miir-iri 
Association am1 served a-; a mernkier O F  the 
board of direitor- from 1934 to 1937 as 
vice president iri  19>5 '56- a- pre~iclent in 
1936-37; a- a member of the pirigram 
committee in 1947-$8' and a- i hairman of 
the Alumni Seminar W f f  kf nd in 19 t l .  I f f  

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

9 2 9  
William C i filing Phi1 profc>-oi of 

c tiemistry and dean of the physical stietu es  
of t h e  College of Letters and Sc~ences at 
UCLA, waq named vice chancellor of tlil 
university in June. A member of the fa r -  
ul t j  f o r  27 >ears, Dr. Young is also v r v m g  
hi" cecor~rl term as a member of the 
board of directors of the Arneriran (,hemi.- 

Society. He w a f  elerted to the \a- 
tional tcademy of Sr ierxe'- in 1951 

1933 
Rohtt t  C M a ~ i l ~ ~ r i r ~ l d  riiiliiin c hipf of 

the l i m n  h of the I1 S. Irmy whir h I -  in 
charge o i  1 ona t r~u  tion am1 rnairiteriani f of 
far ilitifq for all \rrny Qiiarterrna-ter i n  
.tallation- in the U . ' -  refentlv rrcend1 
a < itation and i ash award fromi the Quart 
errriaster Cretieral for 'su-tairiefl siiperioi 
per fo~mance"  Rob lives in ilevarulria 
V irgi~uia. 

1938 
Sirlrtw Bertram joirifd the tprhriiidl 

"taff of the e l f s  tror~i( in-triirneritdtion dl- 
ti-ion of the Rarno-Wooldr~dge ( orporation 

i n  Derivci, ( olorado, In-st month. He  was 
fnrn-i~rl> a.-I-t.int profe-sor of electrical 
engineering at Ohiii qtate Lrnivrsi t j .  

John II. Bn1,er. hie! produi tion and cle- 
-ign engintvr for fiakcr Oil Took Irie , in 
t os Angeles write- thdt ' \if adopted a 
son, David Paul uho nay born o n  thf tth 
of July. We iil-o hale a son, r~~hrIlIy. who 
la 51h. 

1939 
W urren E II i l~oi!  MS. dean of the t n- 

gineer~n";s< hool of the Pratt Institute in 
Brooklyn, New lark. ha. hcfn appnintcd 
acting p r e ~ i c l ~ n t  of the -!(tiool He ftaq 
George We-stinghou-e rirofe.-or of engin- 
eering at Pcrir1-yliania State I'niierqity he- 
fore joining t h  Pratt Tn-titute in 1956. 

1941 
L i i i ~ t o n i  Porter 1 1 .  uritf-s from San 

Frant i c o  4ftt r sradiiating from Tet h. 
I -;pent a year a geolngi-st with the U.S. 
Gypsum ( orrnparn a t  Midland. California, 
then t n o  bear< with the Ground Water 
1)iuwon of th: y.q. Ceo\ogn"aI Survey in 
Sarita Rarbara. Folloviing tvro yearr in the 
Navy T married Patri[ ia M( ( orristcn of 
FIonoliilii We hair four c hildren-Larry, 

CONTINUED ON PAGE 46 
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light5 of 

your future 

Glenn Seidel, Vice President in Charge of 
Engineering, BME, Minnesota, 36 

"The story of Honeywell, as I know it, is a story of "The future is even more challenging. Planned 
growth-from a thermostat to  over 12,000 products; diversification puts Honeywell in such new fields as 
from a handful of employees to more than 30,000; office and factory automation, process control, plas- 
from a basement in Minneapolis to a world-wide tics, atomic energy, electronics, missiles and satel- 
organization. For Honeywell, world leader in auto- lites. Whole new areas of opportunity are waiting 
matic controls, has expanded as rapidly as this excit- for today's engineering graduates in each of Honey- 
ing field. And employment, sales and income have well's divisions. Here are some division represents- 
increased steadily year after year. fives to tell you about them." 

CORPORATE RESEARCH 
HOPKINS, MINNESOTA 

Dr. Finn Larsen, PbD, 
Iowa State. 1948 

Director of Corporate Research 

"Our Research Center is a focal point 
for Honeywell's over-all research 
program. Here, Honeywell scientists 
and engineers conduct basic research 
into areas such as Heat Transfer, Met- 
allurgy, Thermodynamics, Solar En- 
ergy, Radioactivity, Electronics, etc. 
This research supplements other re- 
search carried on by Honeywell's sep- 
arate divisions, plays an important 
part in the company's development 
program. There's certainly plenty of 
opportunity for the imaginative 
scientist or engineer here." 

ONAUTICAL DIVISION 
MINNEAPOLIS; LOS ANGELES; 

ST. PETERSBURG 

E. H. Olson, BA, 
U. of Minnesota, 1937 

Director of Aero Engineering 

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

ORDNANCE DIVISION 
MINNEAPOLIS; SEATTLE; 

MONROVIA, CALIF. 

Clyde A. Parton, BSEE, 
U. of Alabama, 1940 
Director of Ordnance 

"Here at Honeywell Ordnance we're 
putting all our experience and imag- 
ination into maintaining America's 
technological lead. We work in such 
new fields as infrared sensors, mis- 
siles, servo mechanisms, new types 
of turret control systems. We've de- 
veloped proximity and mechanical 
fuzes, antiaircraft fire control sys- 
terns, underwater warfare equipment 
and other products in widely diver- 
sified fields. Our more advanced 
products, naturally, arestill classified, 
but they offer outstanding challenges 
and opportunities." 
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tremendous op~ortunir i  

HEILAND DIVISION 

el Admimsrrator 
3olis-Honeywell Reg 



c hef-less restaurant 
This concept of Sue Vanderbilt, Pratt industrial- 

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

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

@ Mars has long been the standard of professionals. 
T o  the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technic0 
for field use; the efficient Mars lead sharpener and 
"Draftsman's" Pencil Sharpener with the adjustable 
point-length feature; and-last but not least - the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that i t  blueprints perfectly is just one of its many 
important features. 

The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars -Technic0 
push-button lead holder. 1904 Mars-Lumograph 
Imported leads, 18 degrees, EX3 to 9H. Mars- 
lumochrom colored drafting pencil, 24 color% 

at ail good engineering an drawing material suppliers 
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8; rjanriy. 7 ;  Jimmy, 4 ;  and B a i l ~ ~ r a ,  1%. 
1 have been a geologist with the Standard 
Oil Company of California for the past 
ten ye<ir\. Most of that time has tieen 
spent in the San Joaqnin Valley-but te- 
cently I was transferred to the San Fran- 
cisco office as Senior Evaluations Geolo- 
gist." 

1942 
Rob6 rt  3. dark .  MS '43. has moved 

from Maryland to Geneva, Switzerland. 
where he is working a- director of Euro- 
pean operations for North Vrnrric~n \\is- 
tiori. Inc. 

1943 
Thoma\ S. Lee, assoc late profesqoi of 

chemistry at  the [Jniverqity of Chicago, 
received one of the University"-; annual 
11,000 Quantrell awards for "excellence in 
undergraduate teaching" last spring. Tom 
has been on the faculty since 1949. 

Philip E. Vilcox is now associate pio- 
feisor of biochemistry at  the School of 
Medicine at  the University of Washington 
in Seattle. He received a Guggenheim Fel- 
lowship recently and plans a six-month 
leave of absence from the University next 
)ear, to do research in the Carlsberg Lab- 
oratory in (.openhagen, Denmark. The Wil- 
coxes have a one-year old son, Jason. 

1944 
Warren C. Schlinger, MS '46, PhD '49, 

chemical engineer at The Texas Company's 
research laboratory in Montehello, Cali- 
fornia, was transferred this summer to the 
Port Arthur, Texas, laboratory where he is 
now a project engineer in fuels research. 
Warren has been with Texaco since 1953. 

David R. Jones is- project leader on 
Diesel fuel research in the engine fuels 
division at  the California Researt h Cor- 
poration's Richmond laboratory. The 
Joneses live in Walnut ( reek. and have 
five children ( 2  boy-. 3 girls) ranging in 
age from 4 to 12. 

1945 
Charles R. Cutler, who is with the la~v  

firm of Kitkland, Fleming, Green, Martin 
& Ellis in Washington, D.C., has been elect- 
ed chaiiman of the Junior Bar Section of 
the District of Columbia Bar Association. 

Col. Jack L.  Ridlev. M S ,  stationed with 
the U.S. Air Force in Tokyo, Japan, is le- 
ported as having been missing in flight 
since March 12, 1957. 

Albert A. Erkel write- that '"I have re- 
cently terminated my association with Pe- 
reira and Luckman as director of engineer- 
ing and supervising st1 uctural engineer 
to open my own offices in Los Angeles. 

'While with the above firm. I have had 
the dubious distinction of returning to the 
scene of 'the crime (Caltech, that is)  and 
supervising the design of the new Engin- 
eering Building. Other projects of really 

CONTINUED O N  PAGE 50  
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Pictorial T 

The photographs above illustrate some o f  the recent developments 

at Ranw- Wooldridge, both in facilities and in products. 
1 
I 
i 

Work is in progress on a wide variety of projects, and positions 

are available foi scientists and vngineefs in the following 
I 

fields of  current activity: ; 

Comrnunication~t and 
Navigation Systems 
Digital Computers and 
Control Systems 
Airborne Electronic and 
Control Svstems 
Electronic Instrumentation 
and Test Equipment 
Guided Missile Research 
and Development 
Automation and 
Data Processing 
Basic Electronic and 
Aeronautical Research 

OCTOBER, 1 957 
5730 ARBOR VITAE STREET LOS ANGELES AS, CALIFORNIA 



I ~ C O  mine engineers construct a 3-dimensionai "picture" that shows where new, untapped ore bodies lie. 

re supplies of Inca Nickel 

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

New levels-new exploring 
As soon as  they open up new levels, 
the engineers s tar t  up exploratory 
drilling, to probe and "feel" in many 
directions. 

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

Hundreds and hundreds of 
ore samples 
These ore samples enable Interna- 
tional Nickel engineers to build small 
models of their mines' ore bodies. So 
they know where each ore body lies, 

4 8 

how large i t  is, and of what grade. 
They know, as well, how to get that 

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

Reserves-at new highs 

ever before - although some of this 
o re  l ies a mile o r  deeper under- 
ground. And the Company also reports 
another fact: its multi-million dollar 
"mine-more" program makes possible 
today's high output of Inco Nickel. 
And looking to the future-in 1961, 
Inco Canada's Nickel output should 
be 385 million pounds a year. A hun- 
dred million more than in 1956! 
"Mining for Nickel," color film, is loaned 
to technical societies, universities, in- 
dustry. The International Nickel Com- 

Today Inco has larger reserves than pany, Inc., Dept. 143f, New York 5, N. "Â 
@1957,T.I.N.Co..Inc. 

The International Nickel Company, Inc., i s  the U. S .  affiliate of  The International Nickel 
Companu of Canada, Limited (Inco-Canada)-producer of Inco Nickel, Copper, Cobalt, 
Iron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious Metals 
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lesser importance that I have been as-3oci- 
ated with in a responsible professional 
status include the Marineland of the Pa- 
cific in  Palos Verdeq- the Union Oil 
Building in Los Angeles: the Northrop 
Complex in Hawthorne; Convair Astro- 
nautics in San Diego; and the IBM Office 
Building in Los Angeles. 

"My wife, Ros~mary,  and  I are enjoying 
Valley living in Northridge where we are 
raising our progenies-Bonnie Sue, 4 anrl 
Al, Jr., 3." 

1947 
Col. James H. Beddow, MS, started a 

ten-month course a t  the Army War College 
at  Carlisle Barracks, Penn~vltariid. LI-t 
month. He arrived from a n  assignmfnt a; 
commander of the 502nd Engineer Group 
a t  Fort Carson. Colorado. Jim has been in 
the Aimy since 1938. 

Donald B. V heeler, Jr., PliD has tif*eri 
promoted from assistant to a-qtxiate pro- 
fessor of physics a t  Iehigh Unher-iity in 
Bethleliem, Pennsyhariia. 

Harold M. flinch. W '48, Phc! '51, head 
of the department of aci onautic al engirwer- 
ing at Penn-ijhariia State Uniiersitv, died 
a t  his home on May 21 a f t ~ r  d long illness. 
Ife  was 34 veirs old. 

Morton l i l p e i i n ,  MS. is the director of 

adv'inred -sturtie. foi Aeronutronic Sv,tern-i 
In( in G!er~(!.ile the Ford Motor Corn- 
pan?'% west roa-it suh-~irli~iry e o g a w l  in 
the weapori- Gvstem, field Under hi< di- 
rection, the rornpany will lainich a rocket 
vehicle to heights ne\er before a (h i t \ed .  
Called Operation Far Side the e~pvr iment  
will take place 'some time thi* fall 

1948 
Ififl inm .I. V f l l imwn.  \1'- 'W \E  '57 

writes that he MI-; married on June 18 to 
Iirrie M~irdn(h  Baker of  St. Ioui-.. M'l^- 
wnri and became the proud - ^ t t y f a t h t ~  of 
a ten-yearold bo) in the proce-sq Rill ;q 

senior engirieer in the preliminan d e + n  
e c t i o n  of the Vrfrqniirclt Yirrraft ( ornpiini 
in Van Nuv's. ( aliforrii<i 

Accurate Sli . . Â  

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

UNIQUEST 
Box 2272 
Tulsa, Oklahoma 

Please send .................. Slide Rule Tie Bars to: 

Name ................................................................................................................................... 

Street .............................................................. City & State .................................................. 

.................................. Enclosed find my check or M.O. for $ 

ter extension course in mer h a n ~ c a l  e-stimat- 
ing at  the Uriiter-ity of Southern Califoi- 
nia this vear. 

Gaelen I,. Felt MS. PhfÃ 51 is now an 
aqai3tant' division l ~ a d f r  in the test division 
of the Los Alarnoq Scientific Laboratory in 
New Mexirri. He has been at I o-' Mamoi 
s in(e  1945. The Felt" h a i r  three children 
-Hugh Malcolm lohii IIdmilton, and 
Elizabeth Swanne 

David K. Havuiard diqtri~ t petroleum 
tngineer at Tht= Texas rornpiinv, ha+ been 
tran-fcrrecl from the Ioq A n g e l ~ s  Basin 
i i t r i c  t to the Ventura distrit t. 

1951 
Tmlnr E. Joyner. physical r h e m i ~ t  at  

the 11  ̂  Naval Ordnan( P 'Tat  Station a t  
( h i n a  Lake California. p:i'swd hi-i final 
oral el imination for hi3 PhD in chemiitry 
at (J^G last spline. Fir's been at China 
[ .ike qinre 1955. 

Frnf $1 Dzendolet who recfsiied a BS in 
{htbrni-itn nt Caltei h in  1951 and one in 
iiolngv '11 1955, receiied hi- Mq in psycho- 
l o p  from Brohri Unixersiti in Providence, 
Rho& Mind.  in June. 

R!< ̂ard k ^ m y t h .  -mi (  r r f . ~  irrh engi- 
tiefXi in  tht \utonctjr- ( \ i ~ i - ^ i o ~  'if North 
U n f  r i r  an hiat ion it! Los \riafles, writes 
that hi- four th  child D:niiI Elliott, was 
1 r on kine 17. Thi- rri~keq three lioys 
and i girl in the f:innIj " I rece i~ed  an 
If'! ihi- bear frorn US( '"  Dick says, "and 
<nri ttorkirie on  rrn Phi) there a t  night 
<la--. T h a v ~  a h n e t  earned rw instrument 
keri-!f dnd my viife got her private pilots 
Iiccr3-e in Dfcf  miher.' 

Alber t  S. J a h n ,  MS '52, m e i s e d  his 
Phi) 'n electri< a1 eneineerir~e .it Cornell 
Uiiiver-itv last June and is non assistant 
piofe-sor there. He's teaching courses in 
romputer and feedback coritiol kystems. 
The I r k s o n s  now have thiee daughters. 

1952 
Jar k I. Simn~ons, now at  Greenville Ail 

Force Base in Missis-sippi for basic jet 
training, recently received the Outstanding 
Cadet Trophy from Maiden Air Force Base 
in Missouri for haling the highest grade 
average in flying and academic and mili- 
tary training during his training period 
there. 

1953 
Thomas R. Slodowski received his PhD 

in geology at  Princeton University in June. 

LJ. Walter J. Eager, Jr.. is now opera- 
tions officer at the U.S. Navy's Engineex 
Research and Development Laboratories in 
Fort Belvoir, Virginia. 

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

Alan H.  Haber writes that he's now an 
alumnus of Wisconsin also and is  doing 
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W R I T E  for your copy of A 
Aluminum is ivhere the excitement is. New uses, new designs, 
more metal being produced than ever before. Tomorrow will 1825 Alcoa Building 
be elen better. Ma\ be you've seen Alcoa's Forecast ads in Pittsburgh 19, Penn>/lvania 
T ; I ~ w ~  Saturday Evening Post, T h e  N e w  Yorker. 

The men who will make this forecast come true are in Please send me a copy of A Career for YOU with 

college t o d q .  Perhaps it's the man who sits next to you in 
Achanced Ph\s Met or Machine Analysis or Heat Power 
Design or Chem Engineering Kinetics or Marketing or Cost 
Accounting. Or maybe it's you. 

ADDRESS- 
If vou h a l e  that extra spark of imagination. . . creativity 

. . . ad\enturousness . . . take the first step: see your Place- CITY AND STATE_ 

merit Director or write for \our  copy of Alcoa's Career 
Guide. It tells an exciting story . . . of the future of the COLLEGE-----_ - 

young Imagineers who join up with the men who built the 
DEGREE - - - -  - - 

aluminum business. 
NEW! "ALCOA THEATRE" 

CXf,I l IHG A D V E V I U H E  DATE OF GRADUATION - - - -- 

ALTEHYATE N a y  LVENlNGe  
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This  new booklet describes in detail 
the unusually fine career opportuni- 
ties at Phillips Petroleum Company- 
the growth leader among America's 
integrated oil companies. New proj- 
ects and expansion programs a t  
Phillips have created many attractive 
openings for young men i n  practically 
every company operation. 

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

D. R. McKeithan, Director 
Technical Manpower Division 

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

Write today to our Technical Man- 
power Division for this new brochure 
. . . and when the Phillips representa- 
tive visits your campus, be sure to 
arrange for an interview. 
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just five minutes apart 

From the lab to the lake in only five 
minutes-that's 3M-land! It's a 
place where young men like Jim 
Johnson, with a talent for both 
engineering and happiness, find life 
good . . . to them and their families. 

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

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

finest. In  this young, fast-growing 
company there's always been plenty 
of opportunity for young men to get 
ahead, and for new ideas to get a 
hearing. Witness such original prod- 
ucts as "SCOTCH" Brand Cellophane 
Tape, and the "SCOTCHLITE" reflec- 
tive signs that guide you safely on 
highways day and night. More than 
22% of the products 3M sells were 
developed in the last five years. 

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

po-tdoc trnal work in tiiolrip) at the 0 , ~ k  
Ridge Niitinriiil Lahoriitoty in f i n m - - f ~ , .  
[he FLiher- <lie rion [iiirerit- of a foiir 
rriorit!i-olrl (Lnightf r I !--a Ir ir i~ 

1954 
Ifiinnlrl lÃˆ(~t r i~  n a -  rrii~rrif~d to T.irn:i 

(Tactical Air Navigation ) 

SYSTEM EXEMPLIFIES C 

CHALLENGING ASSIG S 

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

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

If you have the background and abil- 
ity you will advance quickly a t  FTL.. .  
where facilities are the finest.. .where 
leadership is dynamic, cooperative. 

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

1955 
(?inr/(s ^ f  (?Ã£ r ~ f * i \ f r I  l i i -  I['-; i n  

~ ! o q  <i t  thf ["rinfi-itv of \r~/(m;i i n  
I I K  -on tlii- *-pi irig 

1956 
Inn u p - ,  Ã§ritf  t!iat at pre-ent Irn 

i t k i n "  for thf ^hi1 Oil (ornpdrib a- :-m 

ivploitation f rieinfbu in thf t~lelaiid- :ir t . i  

nf .out^lern r oin-iana V C f  a n  lning i n  thf 
l i t t i c  trnvn of Franklin, n:irmcI aftf r Rc rs 
jamin Franklin. Thf town ia in the heart 
of the ( ajun ( A ~ ~ i r l i r i r ~ ~  rouritiy. and i s  

npar the home ( I F  Evang~line of poetic 
tamp [he ridtnfa- hf r t  <peak. a curioiiq 
riiixtuie of French arirl English with a 
Brookhneqf a( cent Mv wife, Peggy, is 
expecting our  first baby at the end of 
Or tohei." 

Roy A. W'l~itelcer PhD,  writes: "As of 
July 1, [ hill hv in Clarernont a3 awi~tant  
profe"-or r i f  chemistry at Hartey Mudd 
( o l l ~ c e  We open our floors i n  Sipternber 
to our fir-t ria=- of frpshmen T h e  first 
two year'- of ~ tudv  wi l l  be the ~ ~ r r t f  for 
c teryorie-cht rriistry, physics. math, Eng- 
lish and hintory--and then the student may 
major in cherr~istry, physic" math or en- 
gir11,ering '-< ierir f . V/f plan an exeri broader 
humanities- program than Caltech and are 
even now actively competing with Lal- 
tech for students." 

1957 
f;orr/on I-!. Vir 1;i r. M^ i- now ;in en- 

gineer in  the fxpwirnf~rit~il plant+ depart- 
rncnt of the Shell D~velopmcnt ( ompiny's 
( alifornia Re-earch ( enter in Emery\ille. 

Frank Kofsky  wa? married on September 
6 to Sujenna Anderson of Arcadiii and 
Occidental (ollege. The Kofskys are now 
living in Berkeley, and Frank is doing 
graduate work in biology at  Cal. 

#inn F Brr~idf  PhD i, nos a resear! h 
chemist at the Monsanto Lherniral Com- 
parn'q inorganic chemirals division in St. 
Louis, Missouri. 

EAST COAST ASSIGNMENTS INCLUDE: 
Radio Communication Systems 

Traveling Wove Tubes 
Electronic Countermeasures 

Air Navigation Systems 
Antennas . Missile Guidance 

Transistors and other Semiconductor Devices 
Computers Telephone and 
Wire Transmission Systems 

Opportunities for relaxed living and career- 
building also a t  FTL's West Coast Labora- 
tories- San Fernando, Col., 15151 Bledsoe 
St.-openings in Digital Computers, Inertial 
Navigation Systems and Infra Re4 Systems. 
Polo Alto, Cal., 937 Commercial St.-open- 
ings in  Carrier Systems. 

Federal TelecommunEcatlon 
laboratories 

A Division of International Telephone 
and Telegraph Corporation 

500 Washington Ave., Nutley, N. 3. 
28 minutes via bus from N. Y. C. 

East  Coast Laboratory and MicrowaveTowe~ 

5 4 ENGINEERING AND SCIENCE 



Pictdiwl above i~ our new Rv,-.cardi Center no* under conblrue- 
tion in Wilmingt on, M assdchu-rit-, Scheduled LIT conipletion in 
early 1958, this ultr.riiodfi'n Libordior} will house the scientific 
and technical t taff of the A ~ e o  Research and Advanced Develop- 
ment Division. 

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

Science: 
Aerodynamics Electronics * Mathematics Metallurgy 

Physical Chemistry Physics Thermodynamics 
Engineering: 

Aeronauiicni Appliad Mechanics Chemical Electrical 
Heat Transfer Mechanical Reliability Flight Test 

Write to Dr. R. W. Johnsfoti, Srivntific and Technical Relations, 
Avco Research and Advaiicfd D( veloprnent Division, 
20 South Union Street, Lawrence, Manachusetts. 

HE FULL IMPACT of science on man and his economy is just 
beginning to  be realized. Past achievements, translated into 

today's technology, are transforming the world. 

It1 the dynamic environment man has created, his civilization 
cannot stand still. He is committed to  move forward to new 
scientific breakthroughs that  lay the foundation for a strong 
economy based on advanced technical achievement. 

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

Some of America's foremost scientists and engineers are a t  work 
here. Consultants, like Dr. Peter J. W. Debye, contribute through 
colloquia and the stimulation of the inter-disciplinary currents 
imperative to  high-level scientific performance. 

Avco's scientific approach to urgent national defense problems 
has already brought advances in high-altitude, high-speed flight, 
missile re-entry, aerodynamics, heat transfer, materials and other 
areas. Practical problems have been solved; scientific horizons 
have been widened. But the greatest challenge a t  Avco lies with 
work yet to be done. 

OCTOBER, 1957 



N JULY 1, 1957, the Alumni Association estab- 
lished its fourth full-tuition four-year endowed 

scholarship for undergraduates. A total of $93.451.81 
has been given by the alurnrii during the last four year< 
for  the purpose of establishing the four endowed srhol- 
arships. An additional $6,876.50, from interest and c-ori- 
tributions by others, makes a total of $100..'331.31. [ t  i *  
anticipated that earnings from thi-i fund w i l l  provide 
four-year tuition for a selected, deserving member of 
each new freshman claw starting at Tech. 

Contributions to the fund this year amounted to 

CLASS 
--- 

Prior 1915 
1915 
1916 
191.7 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1% 1 
1952 
1953 
1% 1 
1955 
1956 

TOTAL 

$27.119.82. The names of all contr ib~l tor~ for the \par 
1956-57 are li-led o n  the following page-. We appreciate 
the ~ o o p ~ r a t i o n  of all who hat( '  made i t  prwible to 
rornpletr this Alumni F u n d  objective thi- yi-ar. We are 
"lire all alumni w i l l  generously '-upport the I ~ P W  goal of 

the 'Murnrii Fund,  of assisting the fn'-'titute in obtaining 
additional undergraduate hou-'ing fa( i l i t ie~ rnurh ritpded 
on the fbarnpuQ. 

--Edward P. F!rt~ itrr 
R o h e i f  I!. l~ l l? lga )  

Dirwtors in charge of the 1/1/1rtni Fund 1950-57 

TENTH YEAR - 1956 - 57 
(As of June 30, 1957 1 

Alumni Who Took Undergraduate Work at C.I.T. 

AMOUNT 
-- - - - - 

$ 61.00 
140.00 
26.00 
40.00 

274.00 
41.00 

842.50 
225.00 

2,555.00 
448.00 
130.00 

1,260.60 
1,365.00 

352.00 
479.50 
w . 0 0  
486.00 
507.00 

1,583.00 
313.00 
45 1 .OO 

1,063.00 
862.00 
321.00 
500.00 
318.00 
505.00 
594.00 
621.50 
766.00 
726.15 
883.00 
269.00 
479.00 
582.00 
531.50 
618.50 
378.00 
279.00 
322.00 
200.00 
220.25 
216.30 

NUMBER 
GIVING 

-- 

AVERAGE 
GIFT 

NUMBER 
ELIGIBLE 

22 
8 
7 
7 

30 
3 

26 
34 
59 
17 
73 
78 
97 
89 
59 
82 

101 
97 
0 3 
92 
I 03 
110 
us 
I l l  
125 
112 
no 
128 
149 
123 
207 
190 
161 
143 
189 
211 
183 
158 
126 
135 
104 
-126 
124 - 

4375 

PERCENT OF 
ELIGIBLE GIVING 

I 

23.61 4.10 1 $16.98 1 1 31.8 I 

ENGINEERING AND SCIENCE 



4. .Ball 
(; 'Ãˆ/ ( Jdpp , . 1.  ( . ( .dJl~illdll 
hl. ft .  Eihiaidi. 

R .  1) ~ ' ~ ~ I I I ~ ~ ~ J  

I). J. Pompt-o 
M Seiriuiei 
1.  4. Van den 4Lke1 
V,. H. Wise 
B. B. Wiwgaiwr  
0. R. W u l f ~  

1927 

E. ti Baxter 
K. 4. Be ILiidp 
R. ( . Blankenburg 
M. M. Bower 
T B0)d 
4. V: C dimn 
J .  I d h f  

R. l i b e l i n g  
H. k Fiirrdr 

1928 
K. I .  A l r n ~ t r o ~ i g  
4. 0 Bet Linaii* 
J. 3 .  Bci~iidn 
S B. Biddli-, Ji. 

J. L. Bohn" 
T. H. Brighion 
(, I.. ('iiillio g 
R. I. ( oultel 
G. I{. c n i i c  
K I<. Â¥.ro-tlie 
H. Â¥% (~i i t le i  
R. 1). E\AII- 
M. !& (x'wfii/ 
%. M Jdi O b i  
R .  k Jdi l~b>i)li 
I. F. Joiijon-Rot ht 
(, h. Kiint~ho 
( ( . l,d;.h 
V .  ( . l'i1ldidll" 
4 E L,onibdiil, J i .  
\) E Mg Fdddiii 
E M h4iMillan 
( .  G. Minller  
F. Noel 
M. E. h o i  dberg* 
J.  F. l'h~llip-. 
E. E Scchlei 
( ( . Shdfft'l 
H. Plinth 
E. W. Tcmplin 
E I< I iittlc 

A. Rumiiiel-liuig 
M. H. Spelling 
F. A. Whwlcr  

1930 
R. B. 4 t l i i i ~ i ~ l l  
w. Â¥% ̂ei. 
D. P. Bii~i i ts  
1. C. Bet htuld 
C. 1.. Blohin 
F. D. Bode 
J .  R. L. Boyle 
R. I$. Biiiigdj 
A.  Butler 
I). E. C.aibenj 
C. F. ( drl-UII 
J. D. d a r k  
H. K Crane 
F. G. Crawloid 
E L. Elli- 
(1. GK hlti 
R. F. 11oijilci 
R E. JJoppei 
I .  1. J oliri'-on 
N. J i ~ h ~ l ~ ~ 0 1 i '  
2'. H. ki ihn 
E L,t tine 
R S. Lord 
J tf Mdi Donald 
H. K.  Alduzj 
H R. Mops 

0. S<iri 
H. G, Sawyer 
D. Shcffet 
C. W.  Shut-y 
M. Silverman 
R. 1. S i l l 1 0 ~  
E. M. Tliayer 
1. W Tot ler 
H. W. Waite 
N. I). Whitman Jr. 
w. 1). % llklil-i~ii 
S. zip'el 

I,. 4. Aldrn 
\V. 17. 4indt  

P. M. B?othc 
W. 41. (.ogen 
J. S. Detweiler 
S. C. Eastman 
L. L. Ferguson 
E. F. Green 
C. H. Gregory 
N. R .  Gunderson 
A. Horn 
H. S. Ingham 
E. S. Kinney 
C E Km 1~x1, JI 
f , E. K u j ~ t b i i d d ~ ~  
(,. l,an,~-nt-i 
L. 11. Lcepu 
R. R l .  1.clim.iii 

1932 
'A. 4 4d-tilia 
P. F. 4n i r iu l i  
A. W. Atwood. Jr .  
M. V. Baiton 
J. 1). B ~ Ã ˆ  urn 
W. 1'. B e n )  
w. M. B l c ~ k ~ i c y '  
F. Vt. Boiieri 
W. H. Boviciir 
G. E. B o ~ l e i  
J. R. Bradbuin 
(1 J. Bjeitviitser 
H. H. Brudeilin 
R. V Carey 
J V.  C liainbt-ih 
B. Fi t ih 
R. E.  Fo<s 
K. B. Freeman 
D. B. Graff 
C. M. Harsh 
F. J. Hibite, J i .  

M. S. Hodge 
C. W. Jones 
W. I,. Kent 
P. B. Lyons 
T. E. Mdthewfc, J i .  
W. B. 05wald* 
P. G. Paisons 
W. F. PI uden 
J. T. Reill) 
H. Roach 
B. H. Rule 
J. C .  Shad-ma 
C.  P. Sil~oel lcr  
M. A. Si huhai t 
J. Sheifet 
W. Shockley 
G. 0 hhull 
R W. St. ( l a i r  
W. J .  Thomas 
M. P. Rhite 
1 '~ E. Wlli-on 

1933 
%. H. Bailoii 
G. M. Bfiklf)  
4. H. Cifford 
E. F. c.0x-  
R. Cronilty 
M. E. C,.itinianike'" 
0. D. Hofmanii 
J .  S Johii-on 
K .  \ .  Krelvy 
P. 1-1 Keirinivr^ 
W. H. Lcni. 
4. Mathe KsiOIl. Jl. 

J 1). McnA'ii11~11 
J E Alt-Lt.11 
T. S. M i t ~ h e l  
W. W. Moore 



CONTINUED 
Fa. l.,i Bovtc.iii\ 
M. M VIt Mahori 
L R Mullc r 
E' ( r  Niittins 
B M Oliver" 

\L .I. Poppi 
H I . Riilgw'iy 
I K Siirittberp 
P. f . S1 tiaffrier 
D (, S(hiim.in 
f P Sri,!l(l i~a 
b .  qtrcng 
I 1,. Su!! wold 
\f Siirnrnerfielit i- 
R. Wiil ln  
VI H Vt f 11-ter 
W. 0 Wc~tmoii 
W. \ W u k e t t  
H F. R i l ey '  
W. r;.  R V I I P  

k \. F'-ullin 
E! V t i ~ i ~ i d t - b ~ r h  
I: f Ri~ggit-ro 

A .  S ~ r i d e r s  
P. I Smith  
P. L "mltll 
W M Snyder  
1 F. Storic- 
\. 1.  '-'t0-1rk 
\ ( fr12g1tIg.i 
L. W. \ a n  Diisen 
I. N. % i l ~ o n  
R W Winchf l l  
I.. R. 711rnwalt 

J. A Raridal! 
L. E. Root 
R. I,. Ru-wl l  
W. St hol t t  
I. N Sparlirig 
1). 1). 'I-aylor' 
VT. B. Widens 

D. H S!i!dei 
L. S t 0  eri'rfiri 
A. L.  Thompson 
N. T. Lgriti  
G. W. Weaver 
C. White I). L. Web-ster 

4. 0. Smith  
Vv .  E Swan-on 
r .  Thomp'-'or~ 
k. [ h t ~ o l t ~  
'I \ P ~ I I I P I I ~ P ~ I  

1) M W h i p p  
D. I ' t o i i r~g  

1935 
11. W. Baker 
L. VC Btildwiri 
C .  ( C h u ~ r i i  
I]. W Davenport 
L B. Davenport 
N. R. Dcivees 
0. ( r)iinl)'tr 
11. Estes 
A. N. E tz  
(, P> F ~ i u p  
1: 0 i- ll..l'Il 

H. P. Glut kmaii 
1; If. Jahi15 
W. J. S. lohri-( ri 
R. ( r  ItlPf, 
M. C .  ketchnrn 
W F. keyeq. 11 
1; 0 L,a Ruf, 
L. f ,  r enpert I I .  
II A L e n  

1934 
15. (. Arid r i~o r i  
R. I). Bochi- 
A. Char ters  
M. C. Childeis 
I). L. Clevelaii(1 
S. Cogen 
L. C. C'r.iig 
P. H. Dane  
K. A. Dietrich 
W. K. Donahue 
R. H. Escherriki 
R. C. Fel t  
G. Cordon 
H. E .  Gii!i( k 
R. W Hackiris 
E. R. Howard 
E. L. Kariouse 
E. B. Lien 
G. 'Vtc  Carin 
W. ( . McFaddf ri 

G. 0. Miller 
C.  V. Newton 
H. M. 0 Neil 

W. (,. ( lark 
E. W ( nrriwill 
F. F-. r ) lou  
J. 5. Rc!%.ir~,k. [r. 

( . W (. l i irkr 
Et. H. f owt 
I! 5. ( m t c i  
1). I ) .  lJa<1d--ori 

W Farnhani 
S. 1. Feuf r 
( F f , a t~ -  
J. W George 
E I. Horkev 
C B. Jolir~-on 
J. ( . kinley 
H. L. I evinton 
S. Id. L i p ~ o r ~ '  
R. B. Lorkwooi! 
W R. Miller 
W I,  moo^ e 
I). Nir hol- 
f ti. NOltf 

I I )<ni-  
B \. L J I \ ~ ~ I  rr 
4 F. DuFrf-rip 
Ei. fi Elli- 
[I. I J  Eiari- 
I I ) .  F.11 neman N. P. Nirs 

k. S. Pitzer 1;. 5 Gr1gt; 
\ \ (;llll!ou 
J ( . Harpel 
R. IIe l f~r  
W. ( . flon-f 
I W  Jongerieel 
J f t .  k ~ n - f r ,  J r .  
L Lapin 
W. R.  1 . i r ~ i r i  
E. (; I .nit 
W. L,t mni 
1) 1.. r ( x f f ' r 1  
E'. V. I r ncwell 

A .  A .  Ka\ 
E. It.  Reynolds 
[I. S. Rihrif I 1). 'r. ibcq 

E. 1. roliri-or! J r  
1:. W. Jones  
A L. . I I I ~ - .  .Ir. 
S. H. ke l l c r  
W L. k o t  h 
f'. f(. ~ v r o p o i l l o ~ '  
Y I f f  
1 1.  M~(,r ' i t i  
I (.. Vc Lean 

R. S. Moure 
1) E. Magle 
( . r. ~f 5 I ) Y  

( S. Piill I 

EL A.  ['liillip, 
M W. Quarles,  J r  
I1 W. f:fvnolds Ji 
R. G. f i ~ h a r d s  
( . I). Ru-.-elI- 
I4 11 Samuel,  11. 
1'. L,. Siintlifoid, J r  
W B. Strti horc u f i i  
R Smith  
1. B. Smith  
J. EJ Stfxf>tis 
N C .  Stone 
W V.  S t e m  I 
F. Stre ight t~ff  
R. 4. Strniid 
H. ( ~ i i r ~ i i i e i '  
(, 1 lorlfl 
K 'If I r l l V J -  I 
(, \dl1 Dil. ' ,  1 1 .  
1) B Vt iriiip' 
A. 1:. Wit 1-1'1 
I!. W. Wayrnaii 
0. R Vvm 
K. I. f t f  l l -  
v \ I l l i l l  
I; B 'I oin,r; 

1941 
R. M. 4 r k f r  
F. W Billrneyei, l r .  
E L  R. Bowles 
I, I Bnindf  ntiuryci 
1' I). HI ook- 

.. --. ~ 

F.. F. 0 shnrn8  
[ i. [ I .  Reamer* 
C.. F. Rnhinwi~': .  

-v 

starts you towar 
( N S( 1111) 
VV K F w  I -  

(, W dlfl, Ir. 
. E. Watson Jr .  
(;. E'. W i lwn  

1939 
(:. 1;. \ i i l l t~ son  
[l. 11. Bi<hop 
W. R. ( ahe rn  
F. L. ( arli-!e 
. F. ( .ir-itarplien 
1:. T. f .ai-ter 
(:. I[.  ( 
(;. 0. ( . r w . i ~ ~ r  
P. S. [ )P \  irizin 
1;. A .  I-'iiii hci 
[). E. Flint 
I .  T I .  Goorlt~ll 
S !  \ .  (;oi->iliri. J r .  
f l .  V . Harirc 
F. f .. Hoff 
F. I ) .  K ~ i o t ~ l o c k ~ '  
W. G. Latvsori 
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N designing the bearing 
mounting for the drum axle 

of this lleaty-duty mixer, the 
engineers had to consider the 
punishing radial and thrust 
loads as the drum rotates at an 
angle. And heal y shock loads 
from the impact of driving on  
rough roads had to  be con- 
sidered, too. To handle these 
loads simultaneous1 y, keep 
the drum shaft aligned, the 
engineers specified TimkenB 
tapered roller bearings. Result 
-free rolling, longer life, less 
maintenance. 

apered design !e$s TirnkenF beerings fake h f h  radial 
and thrust loads 

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

ant to barn mere e b ~ u t  bearin s General Information Manual on Timken 
er iota opportunifies? bearings? And for job information write 

You'll prol>ably face some bearing prob- for "Career Opportunities at the Timken 
lem5 after graduation. Why not learn Company". The Timken Roller Bear- 
about them now with our free 270-page ing Company, Canton 6, Ohio. 

I k t /  

HOT k BALL 0 HOT jMS1 A ROLLER 0 THE TIMKEN TAPERED ROLLER CD BEARING TAKES RADIAL @ hND THRUST -@+- LflAOX OR ANY COMBINATION -@+ 
t ./ tx 
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KARL BAUSCH, Chief Electrical Engineer, 
Power Divisiun o f  the Bechtel Corporatione 

One of a series ofintervie~vs in which 

Bechtei Corporation executives discuss 

cmeer opportur~itie~s for college men. 

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

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

QUESTION: In  other words yoti try to 
give the new rnan some freedom oj 
choice ? 

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

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

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

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

QLJESTION: A n d  his next advance 
would be . .  , ? 

BAUSCH: Assuming he progresses 
satisfactorily, he would ultimately 

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

QUESTION: C o u l d  y o u  g i v e  a n  
e~tirnote o j  the time itz~mlved in the 
variuu.~ steps? 

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

QUESTION: I n  other words, he  can 
advance in keeping with his ind i~ i -  
dual ability? 

BAUSCH: That's right. Of course9 
there are many other factors in- 
volved, including the vitally impor- 
tant one of the great advancements 
being made in evesy phase of the 
electrical industry. These create new 
jobs and new types of jobs involving 
new skills. And for every opportunity 
existing today, it is safe to predict 
there will be at least two tomorrow. 

Bechtel Corporation (and its Bechtet 
foreign sr~hsidiaries) designs, engineers 
and corrytructs petrole~~wr refineries, 
petrochenzical and clzemica/ plants; 
therni(zle hydro uii~i  nuclear electric 
generating planrs: pipelines for oil and 
natural gas transrni~.~iotz. Its large and 
diversified engineering organization 
oflrrs opportvtiities for r(zr~ers in many 
br(zncizes and sp~cia!tie~ of  ertgirzeering 
-Meclzanical.. .Electrical.. .Structctral 
. . . Chetnical . . . Hyc/raulic. 

Write for new brochures showing the 
wide variety of projects Bechtel builds 
throughout the world. 

Address: Jo1z11 E O'Connell, 
Vice President* fn( f f1~tr fa1  Relations 

220 B~uh  Street, Smt lr(uncisc0 4, Calif. 

i2 
5AN FRANCISCO 

Los Angeles New Y c ~ k  Houston 
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Opportunities 
in these fields 

Thermod ynamics 
Acoustics 
System Analysis 

[Electr~cal and 
Mechanical) 

Stress Analysis 
Hydraulics 
Electronics 
Process Engineering 
Mechanical Design 
Structural Design 

oad Building Equipment Pumps, Blowers Cement-Making Equipment Metallurgy 

any that supplies th to many fields of engineering: electric power, hy- 
basic needs of growth! Power, construction and draulics* atomic energy? ore processing. 
manufacruring mx8t grow to supply the needs of our ~h~~~ are many kirhds of work to design population which is increasing a t  the rate of 50>000 engineering, application, research, manufacturing, 
Per week- All is-chhers  is a major supplier of over 90 training stations are with 
equipment in these basic industries. expert guidance when you want it. Your future is 

But there's another factor of equal importance: as big as your ability can make it. 
Allis-Chalmers Graduate Training Course offers un- or, if you have decided your field of interest and usual opportunities for the young engineer to: are well qualified, opportunities exist for direct as- 
* Find the type of work he likes best sign~nents on our engineering staff. 
@ l9evelop engineering skill In  any case-learn more about Allis-Chalmers. 
@ Choose from a \vide range of career possibilities ~~k the A-C manager in your territory, or write 

Allis-Chalrners graduate training course has been Allis-Chalniers, Graduate Training Section, Mil- 
a model for industry since 1904. You have accem waukee l$ Wisconsin. 
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L. hS. Buck~zik 
W. F. Chanirt 

1 1 . V?,ihrhaftigb 
C. 4. Wahrh,~ftig 
R. Wal l a fe  
R H Weight' 
rA. ( . w iiJllile+ 
i) K nod 

E k Lowe 
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J (,. smith ' '  
1, .W. Smith 
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bf. Strader.  l r .  K. F. Silt~t rqte1r1 

F. H. Skaleck*. Jr. E. i ( ; K ~ P I I  

J. D. Spikes R. Glee nwnnrl 
W .  A. Stewart R .  N. F1:iIl 
W. T. S t e ~ : ~ r t + '  R. b1. Head  
S. G. S t r v i ~ d  W. J" Her~dric hqnn 
E, Vey W. R. FIirke 

* g r r ~ d u ( ~ t ~  degree orily 

By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at  a new era of expansion and 
development. 
Here's an indication of what's going on at  B&Ws with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed thz first refractory concrete that wi11 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under cofitract by the AEC to design and 
build the propulsion unit of the wor1d9s first nuclear- 
powered cargo vessel. 
These are but a few of the projects - not in the plan- 
ning stage, but in the actual design and manufacturing 
phases - upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engneers an assured future of leadership. 

B&W engineers discuss developments 
in the ~ n i v e r s a l  Pressure Boiler. 

Ask your placement officer for a copy of "Opportunities 
with Babcock & Wilcox" when you arrange your inter- 
view with B&W representatives on your campus* O r  
write? The Babcock & ilcox Company Student Train- 
ingDepartment> 161 East 42nd Street2 

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

OMSOLIDATED STAT 
(Statisiics Section) 

(in thousands of dollars) 

1954 t955 1956-UNFILLED ORDERS 

129,454 
(backleg) 

$213,456 $427,288 
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Your forn~ula for ad~rancement in 
present day technological industry is 
growth in knowledge and ability. 

Applying this principle at Garrett, 
engineer5 are achieving outstanding 
rei~utatioris fur  excellence in the 
following aircraft? missile and indus- 
trial fieldh: air  conditioni~ig and 
preshuri~dtior~ ; heat trarlhfer; cryo- 

compiitation~ preliminary design, fractional hp motors and gears- 

genic and nuclear systems; pneu- 
m a t i c  valves ;  c o n t r o l s  a n d  a i r  
motors; system eIectronics; com- 
puters and flight instruments; gas 
turbine engines and turbine motors; 
pr ime engine development and  
industrial turbochargers. 

U p o n  employmeri t ,  you  may  
choose either a direct aaaignmerit or 

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

Typical project work is done in 
amall groups where opportunities 
for learnirig, added responsibility 
and advancement are erihar~ced. TO 

enter a 9 month orientatiori prograrti receive f u l l  inforr~iatior~ write to 
which permits you to survey Garrett Mr. c. 1). BI-ddley 

m 
w 

985  1 S .  S E P U L V E D A  B L V D " ,  L O S  ANGELES 4 5 .  C A L I F O R N I A  

D I V l S i Q N S :  AIRESEARCH MANUFACTURING.  LOS ANGELES AIRESEARCH MANUFACTURING.  PHOENIX * AIRSUPPLY 

A I R E S E A R C H  4 N R U S T R l A L  8 R E X  6 AEFtO E N G J N E E R I N G  * A I R  C R U I S E R S  * A I R E S E A R C H  A V I A T I O N  S E R V I C E  



LWAYS GET PROVE ITY F TO 

DING-17 different formulae make sure you get exactly the line you expect- 
from every pencil, every time. 

PROVEN DURABILETY- Because compact lead structure gives off no chunks of useless "dust" 
to blow away, Turquoise wears down more slowly. 

PROVEN NEEDLE-POINT STRENGTH- as electron photomicrograph shows, Turquoise lead struc- 
ture is finer-and therefore stronger. I t  holds a needle point under 
drawing pressures for long lines of unchanging width. 

EAGLE PENCIL COMPANY * NEW YORK LONDON. TORONTO. MEXICO e SYDNEY BOGOTA 
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CONTINUED 
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R. J. Soike 
J. Solomon 
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J. C. Warren 
I .  F. Whitmore 
P. H. Winter 
A. E. Wolfe 
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R .  .I. Reed 
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fI. (.. k t r k *  
W. R. King. I r  
[I. 0. kohler 
H J. Lawrt~nr t 
H. k Lt wi- 
Lev I llrlrl, Il. 
I. 1,. Ma-on 
D J. Meier 
S. H. Mt ndtq 
13 F. Moore 
4. H. Vlueller 
( R. Miirtaugh" 
B R. Parkin 
4 Panw" 
N. L. Peter-on' 

L. k Ic11.f n 
H E Jt .~cri 
( Fl King Ir 
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D R. Sheldon 
J. 5. Showell 
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H M Steele. fr. 
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J. W. Stuart. J r  
E M Tinglcv. I t  
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1948 
R. A Anderson 
A. S. Bagley 
0 ( B'irlou 
El % Ranph 
R M B.iyl~v 
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1 '-. Bendiit 

(, ( . B. Mooch 
D. H. Au-tin 
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W. F. Barr~ea 
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J. D. Cardall. Jr. 
S. D. Clark 
W. L. Collin5 
C. R. Cutler 

ES. f,. Moort 
H ,I. Vooie Ir. 
J. K. Miillt n 
E V .  I'hillin-; 

C.  Ft Stem- 
1 B. 'Iaylor 
I). ( .  'Iillrnan 

J. L. Bloom 
W. E. Botta 
(,. W. Bonti~llc 

R %. Poindextisr 
I .  Ra-wi~~-'srr~. Ir 
G. P R i p t ~ v  
J. E. Roath. Jr. 
f1 1 Rotier-on 
L. \ .  Rohin-.on" 
R M, Rothm 
R B. Riicldirk 
( V. Rwirnki. lr 
G. R Sc ott 
W. E. Seftnn 
W. H Shippfe 
R. R. Sol\ercon' 
1). P. Spiiuldirig. I r  
R \. Spellmann 
\[. R. Sponrier. Fr 
B 0. SteenwnA 
'I. H. Sin, 
I).  ( . Strain 
C Sii-skir~d 
K K Tang 
R B Ta-ker 
1 W Thorria-^ 
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W 0 Wagnerx 
\f G. Waugh 
R. 5. White 
V A William-on 
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L. H. Davy 
F. M. Ray 
D. C. Dorlrler 

R. 1) Winter 
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D. B. Duncan 
A.  A. Erkel 
G. s Fenn 
N. B. Fjelsted 
W. T. Fleming 

D. J. \hem 
R. F Blocker 
W G. Bongarflt 

( F. Ra<mu-i-t>ri 
1. L. Riedcl 
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J. Ro-enrr, Ir 
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L n. six 
I H. Slaton' 
I. S. Smith 

SOUTHERN CALIFORNIA EDISON COMPANY, the fastest-growing 
electric utility company in the United States, serves one of the 
fastest-growing areas of the nation. 

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

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

Edison's employee benefits include a medical and sick leave 
plan plus outstanding retirement, vacation and insurance plans 
For all the details please write o r  call : 

Mr C r Malloy, Southern California Edison Company, 
P.O. Box 35 1 - Michigan 7 1 1 1 ,  Los Angeles 53, California 

S O U T H E R N  C A L I F O R N I A  C O M P A N Y  

U V E  BETTER-E1ECTRICAI.l.Y 
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Can your imagination identify the prob- 
lems being solved by this young Sperry 
engineer? Whether your guess is right 
or wrong, there's no question that at 
Sperry "imagineering" is the order of  
{he day. 

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

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

When Sperry representatives call at 
your school, be sure to talk to them. 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to J. W. Dwyer, Sperry Gyroscope 
Company, Section 1 B5. 

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

D I V I S I O N  OF SPERRY RAND CORPORATION 

BROOKLYN CLEVELANDm NEW ORLEANS - LOS ANGELES 
SEATTLE SAN FRANCISCO - IN CANADA SPERRY GYRO- 

SCOPE COMPANY OF CANADA LTD . MONTREAL, QUEBEC 
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Your Metal Parts an 

We have the most modern facilities and most 
complete plant to give you the maximum of 

service, whether it i s  a small part, a large part, 
or a product from your ideas to the shipped article 

direct to your customers, under your name, from 
our plant. 

A NG 6 

Robert A. Mrlntyre, M.S. '38 KImball 6204 
5825 District Blvd. Los Arigeles 22, Calif. 

\. N. George 
I. M Greene 
R R. Orinstead" 
F 4 O r i ~  
P. 0ro-a. Jr.l 
W. W. Ha~f l iger  
R. J. Hakhinen* 
P. E. Hakala* 
M A. Flail 
VT. V. ( . H i c k  v 
P. A .  Honcll 
F. B. Humphrey 
J .  K. Inrnan 
W. P .  Irwin* 
W John, fr .  
M. 'I'. Kam 
I,. K:itz 

A TI. S< huyler, J r .  
V. J. S i m s  Jr .  
G. E. Solomon* 

C) W Stillman 
If .  F. Stoddart 
R. J. Stone 
B. B. Stowc 
B 5. Strainq' 
1). Warren 
LeR. W. Weeks 
W Vi . Wi1lmarth'- 
K. L. Wong 
E. A. Worrell 
R B. Wright 
5. V. Zwick 

1951 
L R. Allen' 
F G Bailv 

W. H. \I( Lellan G.  ergm man" 
R. V. VIeghrel)!iar~* R E. Bible 
R .  I-. Merrill" D M. Blanchard 
I. 4. VIontgornci 
L I .  Mo-:ie h 
R L. Nel*onk 
G. (lakes 
FT 1 Paitan' 
R .  4 Pi( ciotto 
1. 11 PUK kard" 
L. E. F'on her 
w. F f  Pmild 
R. f Quandt 
[). "I. Kctin-. 
H E Rt i n < ( h i  

\ E V . B o h l e t t  
1. R. Booker 
R G Boyer 
F. C .  Bumh 
R S. Bunker 
T J. Butler 
R T ( aldwell 
G S. Camphell' 
S. D. ( a l e r p  
B H Clark 
(, H ( !eland* 
R F ( onnelly 

T. W. ( onnolly 
D. C .  Daily I1 
H. A. Dopehie" 
W G. Edwards 
W E. Eilau 
F H Eiwn 
I \ Eri-ilow 
r.  R F n  
A .  L. F r f t r  
L R .  Gardrirr ' 
I. V .  Hallatrorn 
W H. Henley 
J. Herrnann' 
F 1,. Hooper 
H. [to 
W F. J a s k o w b  
J. B. J o h n ~ t o n  
H Kamei 
I. B. Kendrirk-'- 
I. F. Kinkel 
M I .  Klarfelcl 
R. J. Kurland 
[I B LeMay 
J H. Lobdell* 
J. T. Lusc omhe 
R W. Madden 
H F. Martin 
E A. Matzrger 
G. Merkel 
R G Merritt* 
R K. Nuno 
R S. Pardee 
C .  T. Paulson 
W F. Pfeiffer 
J. E. Plapp" 
k Radev* 

K .  Sat0 
G M.  Sawyer 
A W. Sereno 
R S Sharp 
(, I Smithh 

HIGGINS 
SUPER BLAC 

for artwork with for plastic film and 
brush and pen water-repellent 

drafting surfaces 
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Talent prospers at Bendix. And proof 
of this is the vast number of Bendix 
engineers filling positions of executive 
responsibility in the world's largest 
and most diversified creative engi- 
neering and manufacturing company. 
Many are men who only a few years 
back faced the same problems and 
decisions now confronting you as a 
graduate  en^' ~ineer. 

Bendix-producer of more than a 
thousand products for many basic 
industries-operates tv, enty -four 
separate manufacturing divisions; 
nine of then1 created or acquired 

since 1050. All are staffed by key men 
from within the company. 

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

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

Bendix has special need for graduate 

engineers in these and irlattd fields: 
Electronics, Electrornechanics, Ultra- 
sonics, Systems Analysis, Computers, 
Automa tion and Controls, Nucleonics, 
Hydraulics, Aerophysics, Instrumen- 
tation, Solid State Physics, Combus- 
tion, Heat  'I ransfer, Propulsion, 
Metallurgy, Communications, Carhu- 
retion, Igni t ion,  Rada r ,  Sonar ,  
Structures. 

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

A thousand a million ideas 
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The Allegheny stainless 
and super high-temperature steels used in 
jet and rocket aircraft engines and equi 
e n  are pure e c o n o n  b e a u  they Pi 
the job that's required of them, and they 
last! They stand up under metal-killing con- 
ditions of heat, load and corrosion, and 
they're dependable. 

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

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

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

There may be many occasions in your 
industrial future when Allegheny Stainless 
and other special steels can help you either 
to make money or to  save it. Or you may 
decide to make our career yours: the develop- 
ment and engineering of stainless and heat- 
resistant steels; tool and electrical steels; 
sintered carbides and magnetic materials; 
titanium, zirconium and other special-pro - E erty metals. Â In either case, we'll e 
delighted to talk to yo 
Allegheny L d u m  Ste 
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An advanced system of aerial naviga- 
tion, designed for high speed, long range 
flight, has been developed by Ryan 
electronics engineers, working under 
sponsorihip of the Navy's Bureau of 
Aeronautics. 

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

The system provides pilots and navi- 
gators with continuous information on 

FRANK w FINK, RYAN VICE PRESIDENT AND CHIEF ENGINEER in'tpem architect's drawing of new longitude,groundspeed,ground mileage, 
Engineering and Research Center. drift angle and ground track. It is accu- 

an' 
Construction of a modern two-story, 

engineering and laboratories building 
has begun at Ryan, to meet the com- 
pany's expanding work in Jet VTOL- 
Automatic Navigation- Jet Drones 
--Missile Guiddnce-Jet Metallurgy- 
Rockets. 

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

zooms" ,straight up in unique 
locatable cockpit. 

OCTOBER, 1957 

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

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

rate and instantaneous. Requires no com- 
putations, ground facilities or wind data. 

AUTOMATIC NAVIGATOR guides pilots with 
single instrument (Ã§ibove . 
Ã‘ _. - - - - - _. - - - Ã Ã - - -. 

yan has immediate career 
ghr 1 for engineers 

up-in Verci~et. probe this  LOG^ to  t h e  future ~ o o h  to ~ y a n . .  .where you can 
new realm of flight without becoming I grow w i t h  an aggressive forward-looking company. 
airborne is a trick performed daily by I You'll flnd a varmty of ^^e projects. Ryan 

engages i n  a l l  t h r e e  elements of modern flight 
Ryan a g i n e e n .  Their secret? A miat- 

;S;~;,;,"$;,Sn;~i;;;d,"t~;~el them and 
able cockpit connected with electronic send today for Ryan-s  b rochure ,  d6Engineering 
cornput ers. , Opportunities". Mail this coupon to: 

Ryan's flight simulation laboratory is 
a prime tool in the test of new aircraft 
designs. Both thc Vertijet and the sub- 
sonic, turboprop-driven Vertiplane are 
put through their paces via earthbound 
flight test. Ryan leadership in this revo- 
lutionary new concept of flight is based 
upon 21/4 million manhours of VTOL 
research and development. It is another 
example of how Ryan builds better. 

Mr. James Kerns, E n g i n e e r i n g  Personnel 
Ryan Aeronautical Company 
Lindbergh Field 2745 Harbor Drive 
San Diego 12, ~alifornia 

PHONE NO. 
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a CONTINUED 
I. \. ffer~drir kkon 
L N. H0ag. h. 
Ef. R. Hunt* 

U. M. Wil-son" 
H I .  t w i g -  

R. 0. Ireland W R Daii- 
r. ( .  fiiit 
F. r). r ) ~ d ~ n  
( ~ ~ I I ~ I I  n r  
R. Fm h.; 

W. R .  Smythe 4. J. Mr Etting 
B. IL. Slarr" R. Moore 
E. A. Stern R. ( . F'er~~iill 
K. Stratum R M. Phillip- 
R. M. Walp II. (,. Eirc-tori 4. vt.iwr- 

D. Marshall 
W. D. Mr( ormirk 
I) f.. McLcan 

F. I,. ( arter" 
P. R. ( onlev 
J. F f r n r k f r  
D. L Drnnih 
R. V,. Ednarrlh- 
(,. [ . F ~ P K  her 
(Ãˆ W. Fn ernan 
J. P. frihtjb 
p. (,ordon* 
r. L. ( Y i l r l r l  

E. E. H ~ r q h b t  I pf I 

R T. Hf rzog 
f. L. Higgin- 
( . Hnllatltiy. f r .  
R. 4. Johnson 
4. A. kamii 
J. F. Kennedy' 
P. 0. Laur i t~en  
J. MrK. Â¥VIaItiH 
R. I .  Metzenberg, I r 
T P. Mitrhell' 
f. L. Maser 
R L. Orhar h 
\. \I. P o i ~ n e r  
W. K .  Purve.;. lr. 
G. S. Reiter 
(, S. Sargent. Jr .  
F. 4. St hornnagel' 
R H. Small 
I. K. Swindt 
R. 1). Wann 
R. I. Weyinar~n 
R. \. Whiteker" 

G. E. S t ~ g a l l '  
R. R. Trar y 
R. P, Von Herzf-ti 
W. Webtier 

( . E. Miller R. \I. J a l i  
G. 'I. Ja rnv  J r .  
( . W . . f n h r ~ w i  
V I). Kaiirr' 
r .  P. L P W I C  

(,. H. Moore 
k. F. Nil hol-on 
FI. Ogana  
1. M. Ogih ie 
W .  M. Pardef '  
f . A. Riirnboit 
I Rappaport ' 
L. E f .  Ro" 

J. L. Be1 ker* 
M. Bettrnan* 
0. N. Brown" 
S E. Butler 
M. Callaghan 
T. (.arringtonV 
M. I) .Cawirly 
E. R. (.ramx 
L. Cuff 
R. S. Dans  

P. 1). Millei 
I. L. Mitt hell 
G. E. Moorex 
H F.. \r~illieiin" 

1953 
C.. 1. Ar~clersor~, J r  
T A-akawa 
P. K. Bate< Jr .  
I. (,. Behrike. Jr .  
H J. Borough~- 
(,. R. ( antrcll. Jr .  
H. J. ( arpenter* 
P. R. ( arter" 
N. H. ( o-and 
D f . f iirrarr' 
D. 4. Darm*. 
E. 1% Daw 
1. N. Delcarnp 
W. ,1. Eager 
S L. Eilenherg 
T. F. Emery 
K. E. Frenth 
W. D (raidner 
d Cartner 
F. I). Gee 
A .  I T .  Haher 
A. \I. Haire 

1. f .  Murray. Ir 
R E. Pec h.uek 
A R Pittori 
I; w Rit haid- 

H. Shear 
R. L. Spencer 

5. Tarnny 
J ( . rown-iend 
S. H. Wemple 
G I.. Zentrier 

1955 
I K. \rnw 

R. H. Fuller 
W. K. Ghaiiri 
I). C. Gore. Ir.' 
M. Greene I.. W allcate" 

R I). Welsh 
F. C. W i l ~ o n  
J S. WinÃ§lo 

t). I,. Hanna 
r .  L,. H O W ~ I I  

W. W. Irwin 4. 4 Barrio' 
W 4. R e v ,  Fr. 
K. \f Boushton 1954 

F. G. Anson 
q.  W. Ailtrey 
G. D. Boyd 
I,. B. Brn-n 
G. E. Bryan 
S 4. (.ampron 

R. Y. Karasawa 
Pi 4. Keir 
P. M. Kelly, 
D. 4. Lee 
D. R. Love" 
M. Mason" 

. . . f o r  n o w h e r e  e l se  a r e  y o u  
m o r e  l ike l?  t o  f i n d  the b o o k  y o u  
want .  he i t  hes t - se l le r  o r  c lass ic ,  

T h u r b e r  o r  t e c h n i c a l  t o m e  - o r  
e v e n  c r i m e .  f r o m  M a c b e t h  t o  
A e a t h a  Chr i s t i e .  

And you know. too ,  t h a t  V r o i n a n * a  
is a corivenient  p l a c e  to s h o p  fo r  
a l l  m a n n e r  of desk  s u p p l i e s  ( a n d  
f o r  a d e s k  t o  put t h e m  i n  1 .  e l e g a n t  
s ta t ionery .  a i t i s t ' -  m a t e r i a l s .  and 
tlie very  r h o i r e s t  o f  g i f l s .  

When it's your responsibility to specify the right 
lighting, remember SMOOT-HOLMAN is your 
dependable Western source for greater eff i -  
ciency..  . modern beauty. . . simple installation 
. . and easy maintenance! I t 's dependable per- 
formance developed in our laboratories to meet 
Western conditions! 

Think of SMOOT-HOLMAN when it's your turn 
to choose TOMORROW'S LIGHTING.. .TODAY! 
S M O O T - H 0 L M A N CQ. * Inglewood, Calif. A 

95 E COIORAOO ST., PASADfNh PROPER LAYOUT MADE EASIER! 
Send for  your f ree  SiylOQT-HOLMAN 
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Nitrogen 
Setnet-Solvay 
Solvay Process 

P+ new polyethylene 
ammonia data boo 

l e n e  pi 
Flexible plastic pipe for water 
service and industrial applications. 
Chemical-resistant plastic pipe 
for transmibsion of solvents and 
hydrocarbons in the oil and gas 
fields. Pipe that is resistant to  inl- 
pact, heat and other stresses. 

These are some of the advances 
made possible by a unique new 
polyethylene pipe con~pound de- 
veloped by Allied Chemical. A 
very high molecular weight poly- 
ethylene, it is the successful cul- 
mination of 10 years of basic re- 
search a t  our Central Research 
Laboratories. I t  is now in com- 
mercial production. 

Development work is now un- 
derway to find other uses for the 
resin's exceptional physical prop- 
erties, for the time when the 
production rate permits sale be- 
yond pipe manufacture. Likely 
candidates for new uses are 
tubings, films, sheets, tiles, mold- 
ings and fibers. 

This  distinctly different poly- 

A'ew plastw pipe made by Orangcburg M f g  Co. 

ethylene resin made a t  low pres- 
sure is the best thing yet for ex- 
truding a superior polyethylene 
pipe. Pipe being made from the 
new A-C polyethylene pipe com- 
pound has high bursting' strength, 
resistance to impact, shows no 
stress cracking, has superior heat 
resistance and resistance t o  chemi- 
cals, organic solvent and hydro- 
carbon liquids. 

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

Also, tests indicate 
the pipe will be suitable 
for carrying solvents 
and hydrocarbons for 
oil and gas pipe lines, a 
use denied to conven- 
tional polyetllj lenc pipe. 
There is a growing need 

A-C is an Allnd Chemical trademark 

International 

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

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

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

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

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

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

reative R e s e a r c h  

These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical's 
research activities and oppor- + 

tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development. 

61 Broadway, New York 6, N. Y. 
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vantages of becoming 

ADVANCED DEGREES PROFESSIONAL ENVIRONMENT 
can be earned while a full- : CONVAIR-POVONA is housed 
time employee of CONVAIR- : in the newest kind of air- 
POMONA. Salaries and benefits : conditioned plant. Research 
compare with the highest in . and Development facilities 
private industry anywhere. : manned by "name" experts. 

CALIFORNIA LIVING PROMOTION FROM WITHIN 
assures you of continuing : close to mountain-;, desert,  
evaluation of capabilities and ; seashore. Modern homes with 
the swiftest possible advance- : swimming pools are within 
m e n t  i n  th i s  c o n s t a n t l y  : easy price range. Year-'round 
expanding organization. . outdoor sports and recreation. 

IR-P in Southern 
California is the first fully-integrated mis- 
sile plant in  the U.S. Here the Navy's 
TERRIER supersonic missile is designed and 
built. You, as a graduate engineer or science 
major, can build an outstanding career in 
electronics and missiles systems at CONVAIB- 

POMOVA. You will work with the most rnod- 
ern electronic equipment known. Better 
yet, you will work with the kind of friendly, 
informed engineer-scientist groups that are 
pacing the advance into outer space. And 
you will live where the climate and oppor- 
tunities for spacious living and outdoor 
recreation are unsurpassed in America. 

SEND RESUME FOR COMPLETE 
INFORMATION TO: 

Engineering Personnel Dept. 4-M 

.... Be 'XK. 
POMONA, CALIFORNIA 

D I V I S I O N  O F  GENERAL D Y N A M I C S  C O R P O R A T I  
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Start After 5 Seconds 

100 grams The test is  normally 
run at 7 T F  and penetration is in units of 0 1 mm 

The rmome te r  --+ 
Â Flash Po in t  O F  

S m a l l  F l ame  

End 

Volatile constituents evolve when th ature of an Asphaltic product 
rises sufficiently The temperature they "flash" or temporarily 
ignite when a srndll flame is  passe them, during heating of the 
product, is its flash point. This t e is usually well below the 

Start End 
watures with a Saybolt Fsirol 
ybolt Furol Viscosity the 
to flow into measuring flask 
e slower the flow, the higher 

Â Thermomete r  680Â° 

Condenser  

Volatile Content is determined by gradually heating to 680Â°F a measured 
volume of material in a distillation flask connected to a condenser. 
Relative amounts of volatile materials evaporating at different tempera- 
tures and of residual Asphalt determined. Further tests are 
usually run on Asphalt residue t ne i ts characteristics. 

S ITY TEST (Fig. 2) 
indicates the fluidity of liquid Asphalts. Vis- 
cosity measures t h e  consistency of these 
products, just as the penetration test measures 
the cons,i~tency of semi-solid products. Those 
liquids flowing too slowly for accurate meas- 
ureinents by the visco:init:ter a t  77OF are 
tei-trd at  higher  tempeiatures-usually a t  
12ZÂ°F lWF, or 180Â°F 

T (Fig. 3) 
indicate;- the tempeiature at  which vapor 
ignition ma) occur when heating and manip- 
uldtiiig Asplultic materials. 

i n d i c ~ i ~ a  t h e  ainoiint of Asphiiltic residue to 
e:~pcci in  l iquid Asphal ts  a f te r  l ighter  
c onstiiuents volatilize under manipulation 
iii1d use. It iiniic>ites, too, tlie relative rapidity 
'it ttliii 11 llr-->e li$hter coiistitii?nt: "cure" out 
cf the A'-~h.iI t .  

NSTgTUTE, Lphait Iiiatitute Building, College Park, Maryland 

Be sure t o  cut out and 
file t h i s  da ta  s h e e t ,  
as well as future sheets 
and those previously 
inserted in this publica- 
tion. Make them your 
professional reference 
material. 
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ALUMNI EVENTS 
October 17 Fall Dinner Meeting 

November 15  Homecoming Game and  
Donce 

January 1 6  Winter Dinner Meeting 

February 2 2  Annuol Dinner Donce 

Apri l  1 2 Annual Seminar 

June 11 Annual Meeting 

June 2 8  Annual Picnic 

ATHLETIC SCHEDULE 
VARSITY FOOTBALL 

October 1 1 - 
Coltech a t  Redlonds 

October 19- 
Coltech a t  Pomona-Cloremont 

October 26- 
Coltech o t  Col Poly (Pomona) 

November 1 - 
Whitt ier a t  Coltech (Rose Bowl) 

November 9- 
Col Baptist at  Coltech 

WATER POLO 

October 15- 
Sonto Monica o t  Coltech 

October 18- 
L A .  Stote a t  Coltech 

October 22- 
Orange Coast a t  Coltech 

October 25- 
Coltech a t  Pomono 

October 29- 
L.A.C.C. a t  Coltech 

November 1 - 
Coltech a t  Occidental 

November 5- 
Coltech a t  Fullerton 

November 8- 
Coltech o t  LA .  Stote 

November 12- 
Coltech o t  Long Beach C.C 

FWDAY EVENING 
DEMONSTRATION LECTURES 
Lecture Hol l ,  201 Bridge, 7-30 P.M. 

October 25- 
The Story of Poiomor- 
Wr Seth Nicholson 

November I-- 
American Geneticists i n  the USSR- 
Dr Norman Horowitz 

November 8- 
Sex i n  Viruses- 
Dr. Franklin Stohl 

I 
AUFO Tl 

Pasadena, California 

BALANCE SHEET-As of June 30, 1957 

ASSETS 
C;nh in Rank 
Postage I beposit 
^Â¥(aunt Receivable 
f n ~ e s t m ~ n t ~ :  

^hare in Lori-olir1:~ted Fortfolio of ( . f  ' f "  
fj-'50-57 Prior to rtirrertt w,ir capital gain $ $0 Q2r 3 
^hiires in Savinas \ c (  onrits 1 1.500. lo 

- - 
'Iota1 Inif-strnent 

Furniture & Fixture-' I iit rtnrninal iunr)tirit I 

Total 4 ~ - r t -  

LIABILITIES 
if ~ O U I I ~ ~  PayahIt- Ã‡ 4ft"zF.f~ 
1957-58 Vernhership Dues Paid in 4dr:tnie 6 700.00 

Total Liahilitie~ 

RESERVES 
Life Memhrr~lhip Re'aer\e4*: Frill: paid life rnemberkhips 

SURPLUS 
Surplus June 30. 1957 

rota1 Liabilities, Life Memberships, 
Reserves. and Surpln's 

STATEMENT OF INCOME 

For the year ended June 30, 1957 

INCOME 
Dues 
L e s ~  : Subsc riptions to Engirieering and ^r ience 

Monthly for kssoriation Membera 

Net Income from Due's 
Income from Consolidated Portfolio of ( .FT. 
Inveqtment Interest Income 
Program a i d  Social Functions: 

Inr orne 
E l  ppnse 

annual Seminar; 
Income 
Expense 

Sundry Inrome 

Net Receipt- 

EXPENSES 
4dministration: 

Directors' Expenses 
Postage & Misc. 
Supplies & Printing 

Total Adminiq~ration < osi-3 

Alumni Membership Solicitatinri 
Fund Solicitation 

Total E\pen-;e- 

I haw e>ar- ined the Balaici-  Shi-i-7 c f  t h e  f i l ~ n r i  ̂ Â¥ or i ' f t ion CmJifo-nia Institute of Tech- 
no logf  as of June 30, 1957 and the related Statenlent c ^  i n c c ~ i i  for the year thcr  ended M y  
e>a~lnration ivas made in accordance w t h  aenela l l f  accb-cted aud1tina - tarda-ds and  accord- 
raly rc luded such tests of -the ac~onnbncr records and such other 'auditin: oroceduree as I 

c06~1dered necessary in the circumstances. 
- 

I n  ray opinion the c i ccm~any ing  Balance Sheet and S t a t ~ m e ~ t  of Incone present b i r l y  the 
fmanc:& pcsiticn of the Alurnn: Azsociahcn, Ccihfo'nic Ins'ktut'; of Technolo?y 3' Tune 30, 3957. 
and the :es~:lts of it;: cperaticn? for th? year then 3:-nded in conformity- w i t k  cenera l ly  cccerte6 
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-with every seam proved sound on X-rav film 

CAREERS WITH KODAK 

M ith photogi . i p b  and photogr.ip11ic 
procfiws becoming increaiingly unpox- 
t . i i ~ t  in the business <ind industry of 
tomorrow, there are new dnd challeng- 
ing oppurtunities at  Koddk in reiiedrch, 
engineering, electronics, design and pro- 
duction. If jou drf looking for iii.it.11 an 
interesting oppoi tuniry, write for infor- 
mdtlon about careerh with Kodeik. \d- 
dress: Busine.s-> and 1 ethnical l'eisonnel 
Depttrtnient, Ettatni.in KodttL Conipdny, 
Rcnlieiirer 4, N. 1. 

In record time, Continental Copper 
and Steel Industries, Inc. built and launched 
"Texas Tower 111" and every 
weld was checked by radiography. 

H e r e  is a steel island 110 miles 
a t  sea-2700 tons  of 2-deck plar- 
form set t ing on  s taunch  and stal- 
war t  caisson legs 272 feet long. I t  
is destined t o  s tand  against t h e  
hammering of g ian t  seas and how l- 
ing hurricane gales. 

N o  place here for  t h e  tiniest 
flaw in a single weld! S o  t h e  magic 
of radiography was  called on  t o  
m a k e  sure. T w o  a n d  a half miles 
of x-ray film hold positive proof 
t h a t  every seam h a s  showed itself 
flaw-flee and  secure. 

Every day radiography is work- 
ing like this  for  welders, large 
and  small-for foundries inter- 
ested in making  sound castings 
-for an] nlanufacturer  who m u s t  
k n o w  i n t e r n a l  c o n d i t i o n s  o f  a 
product  without  destroying i t .  I t  
is one example of the  man?  way s 
photographic processes work 
for  business and  industry-  
how i t  helps m a k e  bet ter  
products  a n d  improve 
manufacturing 
procedures. 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 



The United States is now doubling its use 
of electrical energy every eight years. 
In  order to maintain its position as the 
leading manufacturer i n  this fast-growing 
electrical industry, General Electric is 
vitally interested i n  the development of 
young engineers. Here,Mr. Lewisanswers 
some questions concerning your personal 
development. 

Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi- 
ately, or get broad experience first? 

A. Let me give you somewhat of a 
double-barreled answer. We at  Gen- 
eral Electric think it's best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests-manufacturing, en- 
gineering, or technical marketing- 
and then rotate assignments to give 
you broad experience within that 
area. 

Q. Are training assignments of a pre- 
determined length and type or does the 
individual have some influence i n  deter- 
mining them? 

A. Training programs, by virtue of 
being programs, have outlined as- 
signments but still provide real op- 
portunities for self-development. We 
try our best to tailor assignments to 
the individual's desires and demon- 
strated abilities. 

Q. Do you mean, then, that I could just 
stay on a job i f  I like it? 

A. That's right. Our programs are 

O h e  of a s e r i e s  

I General Electric's 

Frank T. Lewis 

Mgr., Manufacturing Personnel Development 

The our Years: 
Your Most Important 

0. What types of study courses are in- 
cluded i n  the training programs and 
when are the courses taken? 

A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 

Q. What kind Of help do you offer em- 
ployees i n  getting graduate schooling? 

A. G.E.'s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas- 
ter's degree, tuition free, in 18 months 
while earning up to 75% of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 

Q. What ore the benefits of joining a 
company first, then going into military 
service i f  necessary. 

A. We work it this way. I f  you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In  determining 
your starting salary again, due con- 
sideration is given experience you've 

gained and changes insalary struct- 
ure made in your absence. In  addi- 
tion, you accrue pension and paid- 
vacation rights. 

Q. Do you advise getting a professional 
engineer's license?What's i tworlh tome? 

A. There are only a few cases where 
a license is required a t  G.E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li- 
censed and the percentage is con- 
stantly increasing. What's i t  worth? 
A license gives you professional 
status and the recognition and pres- 
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in- 
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 

Your next four years ore most impor- 
tant. During that period you'll undoubt. 
edly make your important career de- 
cisions, select and complete training 
programs to supplement your academic 
training, and pursue graduate schooling 
i f  you choose. These are the years fo  
personal development - far shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 

LOOK FOR other interviews dis- 
cussing: Salary Â Advancement 
i n  Large Companies Â Qualities We 
Look for i n  Young Engineers. 


