


Go Wes tinghouse, 
Young Man! I technical modernjable overtones. wi th  

O n c e  upon a t ime 
there was a young sen- 
ior in college named 
Jack i\ ho couldn't de- 
cide about his future. 

H e  w a n t e d  to d o  
something worthwhile 
after graduation. 

But there were so 
many things to do, it 
was hard to decide. He 
could go on to gradu- 
ate school, or join the 
CIA, or volunteer for 

social welfare service, or participate in a protest movement 
. . . or he could enter the business world. 

M a n y  of Jack's friends 
urged him to steer clear of 
big industry. 

"There are no challenges 
in air-conditioned offices,'' 
they warned. 

And it  was a chal lenge 
Jack wanted - the kind of 
chal lenge his forefathers 
faced on the frontiers. 

T h e n  he m e t  a M r .  
Greeley. 

Mr. Greelev recruited col- 
Ieee students for Westinghouse Electric Corporation. He 

was a kindly m a n  to whom lack 
opened his heart. 

Mr. Greeley described to Jack the 
exciting things being done by West- 
inghouse all over the world.* Jack was 
fascinated and asked many searching 
questions about  the world's 21st 
largest corporation. At the end of an 
hour, Mr  Greeley advised Jack- 

"Go Westinghouse, Young Man " 
a c k  did 

I he first feu w eeks ere difficult 
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tion, about  underground d i s -  
t r i b u t i o n ,  a n d  m a n v  o t h e r  
things Jack had not realized 
how important to the Â¥!i!r\i\.i 
of modern man is the ~ \ o r l d  of 
electric utilitic?. 
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It was hard work. Sometimes after a particularly trying 
day Jack would get discourage d Then he'd rcmc mher the 
warnings of his friends, back at  college And he'd wonder 
whether he had done the rieht thin? 

Then came Jill. Pretty, intelli- 
gent, warmhearted Jill. Jack had 
met Jill a t  the drinking fountain 
in the Utility Group Water Prov- 
ince Department. 

Jill was an engineer with West- 
inehouse (Editor's Note: Women " 
are welcome a t  Westinghouse, an 
equal opportunity employer). 

Although the work became more 
and more difficult and the hours 
longer, Jack with Jill a t  his side 
persevered. 

Then came an assignment to join 
a team of westinghouse engineers 

and scientists. The team was being sent to an underdevel- 
oped nation in a faraway land to help rebuild a large 
coastal city. 

Jack and Jill's assignment: Help build a power plant 
that would use nuclear fuel. (Nuclear fuel lasts longer 
than coal or oil. And it's cleaner.) Energy from the nuclear 
plant was used to change salt water from the nearby sea 
into fresh water that the poor people of this country could 
use as drinking water. 

Working late one evening on the job site, Jack caught 
someone in the act of sabotaging -----.. 
the construction of an extra-high- 
voltage distribution system. This 
system would bring power from the 
nuclear plant hundreds of miles 
into the inland areas of the country. 

After a dramatic chase through 
the winding streets of the city, a 
chase in which the international 
police and CIA participated, Jack captured the subver- 
sive agent A grateful nation presented him with its high- 
est award. 

Finally, the project was completed. It  was hard work but 
it was good work Thanks to the Westinghouse team, mil- 
lions of people would live better. 

The citizcris of the country were grateful. They wanted 
Jack and  illa and the others to stay 

. . offered them more than their 
present salaries as an inducement 
. . . but Westinghouse fringe bene- 
fits more than offset this offer. 

At the airport, where a sad but 
affectionate c ron  d of citizens 
gathered to see them off, J a c k  
turned to Jil l  and aqked 

' Will you marry me?" 
Jill smiled and said "I will if 

\ o u  promiw to Irt rnr join > o n  on 
other i qudlh important turnkf F 

proit rtq th;it \I ~\t inyhnuv ic co- 
ordirititiny in *ern! of the major 
ci tu s in thi United Stat< s " 

Jack pronns( d mrl th(  L h u r l  
hilppih u c r  J t t r  

Mora l  h i t i n s  you at  Wcs/ inp-  
house are challinpi s-; hard n ark ,  build- 

znc block education, adventure, son'e travel and. yes, even romance 
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The hands that hold the chisel are the 
hands that help shape the car. And 
exceptional hands they are. For they 
belongto Leo Darga, for 35 years with 
General Motors, and now a skilled 
wood craftsman and designer at the 
Fisher Body Central Engineering 
Plant in Warren, Michigan. 

Leo is really a chip off the old block, 

as his father was a woodworker for 
GM for some 30 years. In fact, as a 
young boy Leo became interested in 
working with wood by watching his 
father carve out his own pipes with 
knife and chisel. It naturally followed 
that young Darga showed an amazing 
aptitude and skill for wood shaping 
in  manual training all through school. 

Today, with all of his experience, 
Leo concentrates on the fine work- 
minute detailing of the dips, bends 
and flairs on the exteriors and inte- 
riors of Fisher Bodies in the initial 
stage of their development. 

It's great to have the skill and artis- 
try of men like Leo Darga working on 
the General Motors team. 

1 M  pie makin etter thin 
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COVER 

The emblem on our cover heralds 
the start of Caltech's 75th anniver- 
sary year and a year-long celebra- 
tion, launched this month with a 
Convocation on October 24, fol- 
lowed by a three-day conference on 
Scientific Problems and Human Val- - 

ues (page 7) ... On page 8, a colorful account of what Cal- 
tech was like 75 years ago by Mrs. John P. Buwalda in "The 
Roots of the California Institute of Technology." 
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Want to add more depth to your career? 

Depth comes naturally at Douglas. I t  comes from 
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California facilities, where there are many 
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advanced degrees. And it comes from the 
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Interested? Please send your resume 

to Mr. L. I? Kilgore, Corporate Offices, 

ox 661-C, Douglas Aircraft Company, Inc., 
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Why Celanese? You'll be working for a young company 
that's growing fast-and "plans" to keep growing. 1965 
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who can grow with us. 
Sound good? I f  you feel you can perform in our fast- 
moving, intellectually demanding environment, it should. 

I f  you're ambitious,flexible and imaginative, well trained in 
chemistry, physics, chemical, electrical or mechanical en- 
gineering, marketing, finance, accounting or industrial re- 
lations, we'd like to  talk to you-regardless of your military 
commitments. And you'll like what you see at Celanese. 
Discuss us with your faculty and Placement Officer and see 
our representative when he is on your cam- 
pus. Or write to: John B. Kuhn, Manager of 
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tion, 522 Fifth Ave., New York, N. Y. 10036. = 
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Caltech's 7 5th Anniversary 
The California Institute of Technology cele- 

brates 75 years of teaching and research this year, 
a distinguished history which began in 1891 when 
the Honorable Amos G. Throop founded Throop 
University, thereafter known as Throop Polytech- 
nic Institute, Throop College of Technology, and, 
since 1920, the California Institute of Technology. 

To commemorate these 75 years, a four-day pro- 
gram will be held at Caltech, beginning Monday, 
October 24, with the Seventy-Fifth Anniversary 
Convocation and followed by a Conference on 
Scientific Progress and Human Values. 

The first day's program, on October 24, will open 
with a showing in Dabney Lounge of exhibits pre- 
pared by the various divisions of the Institute. That 
afternoon, there will be a Convocation and aca- 
demic procession on the Beckman Auditorium 
Mall. Principal speaker will be John W. Gardner, 
U.S. Secretary of Health, Education, and Welfare. 

The three-day invitational conference in Beck- 
man Auditorium that follows the Convocation will 
focus attention on the urgent problems arising from 
man's rapidly advancing knowledge in science and 
technology. 

A CONFERENCE ON SCIENTIFIC PROGRESS AND HUMAN VALUES 
Beckman Auditorium, October 25-27 

Tuesday, October 25 
Morning-THE SPECULATIONS OF SCIENCE 

Chairman: Robmt F. Bacher 
I. About the Elementary Particles of Physics 

Murray Gell-Mann 
11. About the Universe 

Jesse L. Greenstein 
111. About the Earth 

Robert P. Sharp 

Afternoon-THE TECHNOLOGY O F  SCIENCE 
Chairman: William H. Picketing 

I. The Future of Nuclear Power as Seen from 
the United Kingdom 
Sir William Penney, Chairman, United King- 
dom Atomic Energy Authority 

11. Manned Space Flights: Programs, Progress, 
and Prospects 

George E. Mueller, NASA 
III. Communication-Outlook for the Future 

John R. Pierce, Bell Telephone Laboratories 

Wednesday, October 26 

Morning-NEW KNOWLEDGE IN BIOLOGY 
Chairman: Ray D. Owen 

I. Heredity and Evolution 
James F. Crow, University of Wisconsin 

11. Memory and Learning 
J .  2. Young, University College, London 

Afternoon-WHERE IS BIOLOGY 
TAKING US? 

Discussion Chairman: James F .  Bonner 
Neal E. Miller, Yale University 
Robert S. Morison, Cornell University 
Robert L. Sinsheimer 

Thursday, October 27 

Morning-SCIENCE AND SOCIETY 
Chairman: Hallett D. Smith 

I. Historical Perspective 
Asa Briggs, University of Sussex 

11. Trends in Modern Society 
Daniel Bell, Columbia University 

111. Values and the Humanities: Are There Any 
Absolute Values? 
Herbert J. Muller, University of Indiana 

Afternoon-WHAT ARE THE URGENT 
PROBLEMS? 

Discussion Chairman: Don K. Price, Harvard 
Graduate School of Public Administration 

James F. Bonner 
Murray Cell-Mann 
Carl Kaysen, Institute for Advanced Study 
Simon Ramo, TRW, Inc. 

Evening-Chairman: Lee A. DuBridge 
The Role of the Educator in a Scientific World 
Lord James of Rusholme, University of York 
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years old. The town had started with the dreams of 
a group of Tndianans nho, during the bitterly cold 

and sent agents out to select a likely site for a farm- 
ing community. The site chosen was a 4,000-acre 

the foot of the Snn Gabriel Mnnntnins. 
The panic of 1373 discouraged many of the ori- 

250 shares, each 
inuary day in I 

each made his selection of a tract." At 
called the new settlement "The Indiana 

Raymond, Green, Maryland, and Vista del Arroyo- 
macl? the town famous as a winter resort for the 
well-to-do. 
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From the beginning, Pasadenans were deeply 
concerned with education The town's first school 
had opened in the fall of 1874, the first library in 
1882, and within ten years after its founding, both 
public and several excellent private schools were 
well established. But by 1891, Pasadena, unlike 
many other southern California communities, still 
had no college. It  wanted one badly. 

On a spring day in 1886, Amos G. Throop, a 
wealthy Chicago businessman who had retired to 
California at the age of 70, drove from his farm 
near Pico and Main Street in Los Angeles to the lit- 
tle town of Pasadena. With him was the Reverend 
Miss Florence Kollock of Chicago. Their mission 
was to find out how many persons in the vicinity 
were in favor of Universalist meetings. They found 
seven, and proceeded to hold services every Sun- 
day. Throop moved his family to Pasadena and, 
within two months, established the First Universal- 
ist Parish of Pasadena, with 30 members and him- 
self as Moderator. 

Amos Throop was 75 years old when he moved 
to Pasadena. He had retired after a long and active 
career as a businessman who had made a fortune in 
lumber and real estate, as a temperance leader, as 
an ardent Abolitionist, and as a civic leader. He 
brought his energy and crusading zeal to Pasadena, 
where he soon became affectionately known as 
Father Throop. In the spring of 1891, at the age of 
80, he resigned as trustee of the now firmly estab- 
lished Universalist Parish to give his undivided at- 
tention to founding a college in Pasadena. 

Father Throop had no preconceived idea of the 
type of school he wanted, but lie was determined 
that it should be the best. Realizing that he needed 
acKice, lie invited a group of southern California 
educators to a meeting at his home on August 31, 
1891. They decided to "proceed at once to open the 
college." 

Proceed they did. A few days after the meeting 
Throop leased the four-story Wooster block at the 
corner of Fair Oaks and Kansas (Green) Streets. On 
September 23, 1891, The Articles of Incorporation 
of Throop University were filed. On November 2- 
only two months after the meeting at Father 
Throop's home-30 students appeared at the Woost- 
er building to enroll in Throop University. 

An elaborate variety of departments and courses 
was announced for Throop University. There was to 
be a College of Letters and Science, embracing a 
"Classical Course," Philosophical Course," and 
"English Course." There was to be a Preparatory 
Department, a Law School, a Musical Institute, an 
Art Studio, and facilities devoted to Elocution, 
Stenography and Typewriting, and Physical Cul- 
ture. 

Professor M. M. Parker headed the list of six 
teachers, three in humanities and three in science, 

The Throop campus at Fair 
Oaks and Chestnut in  1895. 
Polyt(~c1;nic Hall is in the 
forefroimd, East Hall in 
the middle, and Father 
Throop's domed Universal- 
ist Church in the back. 
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and a130 s t : ~ ~ ; d  as the university's vine president. 
Although he refused the presidency, he was in fact 
the institi.itjon's administrator until C. H. Ke\es, 
one of the trustees, was chosen president on March 
8, 1892, at a salary of $2,500 a J eai. For this n111- 

nificent sum, Keyes was also to serve as professor 
of civics and education. 

Throop University was founded at a time when 
several liberal arts colleges in southern California 
had recently failed, and when others (such as the 
University of Southern California, Pomona, Oc- 
cidental, and Whittier) were facing a desperate 
struggle for survival. At their board meeting in 
March the trustees and Father Throop heard a re- 
port from Professor Parker that the prospects for 
the success of Throop University, which had been 
operating for only a few months, were grim. As a 
result the trustees decided to make a drastic revi- 
sion of the aims of the school and announced a plan 
to establish "a school that is sadly needed in the 
West-one for the teaching of those things that train 
the hand and the brain for the best work of life. 
Throop University proposes to put all its energy and 
all its money into building up here a Manual Train- 
ing Institution that shall be second to none in the 
land. A university of letters is not needed here and 

could not be a success, but the field of indu:,triaI 
training is open and wide, and we propose to fully 
occup~ it." 

Father Throop went ahead and bought property 
at Fair Oaks and Chestnut for a permanent campus 
and commissioned a building, Polytechnic Hall, to 
accomn~odate 240 students. The following spring 
the board, deciding that the name Throop Universi- 
ty was pretentious and misleading, voted to change 
it to Throop Polytechnic Institute. 

The new school flourished. Polytechnic Hall was 
fully occupied within two years after it was built, 
and Father Tin-oop bought a new block of laud, al- 
most doubling the size of the campus. A second 
building, East liall, was built at a cost of nearly 
$40,000. 

In December of 1893 Pasadena celebrated "Fa- 
ther Throop Day"to honor the school and its found- 
er. As reported by Hiram H. Reid in his History of 
Pasadena : 

"The forenoon . . . was devoted to visiting and 
inspecting the Institute buildings, the machinery 
being all in motion and students at work . . . Lunch 
was served by the cooking school in West Hall, 
limited to visitors from outside the city. And a t  2: 15 
the program of exercises at the Tabernacle com- 
menced." 

After testimonial orations, a "very fine life size 
oil portrait of Father Throop elegantly framed" was 
presented to the school on behalf of the citizens of 
Pasadena. Then the old gentleman "in a speech of 
deep earnestness and pathos" formally presented 
"the Throop Polytechnic Institute, with all its lands, 
buildings, equipments and endowments, as a free 
gift to the City of Pasadena and her people . . . as a 
sacred trust, to be fostered and sustained, and 
made to subserve the highest and noblest uses of 
thorough-going, practical, moral, self-helpful, un- 
sectarian education for boys and girls alike, and a t  
the lowest possible cost." 

A stenoguplq and tupcwritirif room ivas  used for t h e E a s t  Hall's assenibly room, presided over by Father 
Commercial Course started in 1900. Throop's portrait, could accommodate 400 people. 
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d f n .  Mack's buindm", house- (l&Vi/} was on iioiith Hill 
Street, not far from Caltech's present campus. 

Mayor 0. F. Weed responded that "Father 
Throop's gift of the Polytechnic Institute surpasses 
all others . . . Other men have achieved fame, but 
Father Throop has achieved a glory that is im- 
mortal ." 

This public recognition of Pasadena's benefactor 
formed a fitting conclusion to Father Throop's ca- 
reer. He died suddenly a few months later, on 
March 22, 1894. His funeral was described as "the 
most impressive demonstration of popular sorrow 
that ever occurred in Pasadena." 

When Polytechnic Hall was completed in 1892, 
the school's original building, Wooster Hall, be- 
came an off-campus, cooperative dormitory for stu- 
dents, housing 40 men and 30 women. In 1895, how- 

Bike racing was a popular 
sport in  the late go's, and 
Throop had its full share of  
enthusiasts. 

ever, the Board changed its policy regarding stn- 
dent housing. "In so favored a community as Pasa- 
dena," they announced, "better home surroundings 
and more healthful social influences can be furn- 
ished for young people in the families willing to 
accept such responsibility than would be possible 
in any dormitory." 

A student comment on this arrangement ap- 
peared in the Throop Polytechnic in 1901: 

SOLILOQUY OF A BOARDING HOUSE STUDENT 
Backward turn backward, oh time in thy flight, 
Feed me or1 gruel again, just for tonight, 
I am so weary of sole-leather steak, 
Petrified doughnuts and 1 ulcdnizid cake, 
Oysters that slept in a watery bath, butter 
As strong as Goliath of Gath, weary of paying for what 
1 don't eat, tlieunig up  rubber and calling it meat. 
Backward turn backward, for weary I am; 
Give me a whack at my grandmother's jam, 
Let me drink milk that has never been skimmed, 
Let me eat butter whose hair has been trimmed, 
Let me once more have an old-fashioned pie, 
And then I'll be ready to turn up and die. 

Apparently the trustees were not satisfied with 
this situation either, for in the fall of 1904 they 
leased Mariposa Villa as a men's dormitory. The 
following spring they bought the Franklin prop- 
erty at 289 North Los Robles and named it Throop 
Hall. I t  had 35 rooms and two adjoining cottages, 
a tennis court, billiard room, and playground. In 
1906 the trustees obtained the Fordyce Home on 
North Euclid as an annex to Throop Hall. 

Throop had a strong student body association 
and many student societies Outstanding among 
them was the strictly invitational and secret Gnome 
Club, a social and service organization limited to 
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25 men, including several faculty members and the 
president. The Sphinx was another secret men's 
club, organized in 1902. The girls had their own 
service club-the Phi Alpha Sigma sorority There 
was a Camera Club, a Tramping Club, and a Forest- 
ry Club. (An editorial in the Polytechnic deplored 
the fact that "too few people get into the adjacent 
'Califoiiiia Alps,' " and expressed the fear that peo- 
ple were losing the use of their legs.) There were 
purely social clubs, such as The Bachelor Girls, a 
self-selected group of young ladies who gave dances 
at the resort hotels; and the Throop Social Club, 
which gave such parties as one described in the 
Polytechnic. 

' A  more enjoyable dance was ne^-ex held than 
that giien by the Throop Social Club at Mount 
Lowe on May 17, 1901. Leaving the city at 7:00 
o'clock, the merrymakers enjoyed a pleasant hour's 
ride to the dance hall, where the music soon v, afted 
its sweet strains upon the evening air. A more ideal 
spot than this could never be asked for, and between 
dances the broad verandas and winding paths of- 
fered alluring nooks to spend the short intervals . . ." 

A moonlight bicycle ride down the famous cycle- 
way running from the Hotel Green to the southern 
edge of the city was a student favorite, as indicated 
by an indignant reference in a student publication 
to "fat ladies in bloomers cluttering up the cycle- 
way." Bike racing was so popular in the late 90's 
that there was a cycling track in the northwestern 
part of Pasadena with a grandstand seating a thou- 
sand people. 

In 1906, the senior class presented a Russian 
drama to benefit victims of the San Francisco earth- 
quake, and the students of Spanish gave a light 
opera that received rave press notices. But Throop's 
star performers were its Mandolin and Guitar Club 
-billed as "The Troupe That Made Throop Fa- 
mous." By 1903, the Troupe was so accomplished 
and well known that a booking agent signed it. Dur- 
ing that year it traveled 3,000 miles and gave 86 
concerts. 

Between the years 1891 and 1907, Throop's en- 
rollment increased from 30 to 529. A great deal of 
this growth was the result of the work done by 
Walter A. Edwards, who was Throop president 
from 1897 to 1907. By this time Throop had a na- 
tional reputation as "the most thoroughly equipped 
Polytechnic School on the West Coast," and 300 of 
its students were from out of state, including 3 from 
foreign countries. 

Much of the strength and vitality of the young 
Throop Polytechnic Institute came from the will- 
ingness of the board of trustees to revise the school's 
departments, curriculum, and even its major ob- 

jectives in order to meet the challenge of the rapid- 
ly changing times. Through it all the school re- 
mained faithful to the concept of "learning through 
doing." Instead of being a separate department, 
manual training was soon integrated into the Col- 
lege, the Normal, and especially the Preparatory 
(renamed the Academy). Even the Sub-Prepara- 
tory department (renamed the Grammar School) 
featured manual training under the title of "sloyd," 
the Swedish system of teaching the use of tools and 
materials while providing mental and physical de- 
velopment. 

The most significant change came following the 
turn of the century when the trustees became in- 
creasingly aware of the potential importance of the 
College. Some college-level courses were given al- 
most from the begianing, for Throop was considered 
to be a polytechnic college as well as a manual train- 
ing institute. But in the early years when the little 
school was struggling to survive, it seemed neces- 
sary to downgrade the college and concentrate on 
the departments that brought in the most income. 
The Academy was by far the most thriving depart- 
ment, both in numbers of students and prestige. 

But by 1905 the trustees, recognizing the need 
for an engineering school in southern California, 
were again ready to shift the Institute's direction. 
They decided to feature a College of Science and 
Engineering "for the purpose of offering thorough 
courses in engineering which should be both scien- 
tific and practical." The college had a faculty of 17, 
most of whom also taught in the normal school and 
the academy. 

By 1908, Throop had conferred the degree of 
Bachelor of Arts on only 7 graduates, and Bachelor 
of Science on 14. But it had survived its early years 
of struggle, and it was financially solvent. It  had the 
support of the community and the backing of an 
able and imaginative board of trustees. The school 
was ready-and the time was ripe-for a new chap- 
ter in the history of Throop Institute. 

Engineering and Science 



Freshman Camp 
As a last, brief pause before classes begin, Caltech freshmen are 
eased into college life with advice, admonishment, encourage- 
ment, and entertainment by faculty and upperclassmen at the 
annual three-day freshman camp in the San Bernardino Moun- 
tains. Some of their activities are shown on these pages. 
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dount Wilson. Their measurements, the fir: 
nade of a comet's temperature, resulted in 

rested for comets in general. 
This was not Ikeya-Seki's fi 

have been viewed side by side in a split field. 
The new microscope was assembled by thre 

. 
sition seem to jump back and forth as the images 
are alternated, and objects that have changed in 
size seem to pulsate. 

The same illusion can now be created when com- 

-ray negatives or plastic molds of the crystal sur- 
aces under a magnification of 50 to 500. Disloca- 

continued on page 16 
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LM (the Lunar Module that landsthe astronauts on the moon), 
where the transceiver assists in relaying them on to earth. 

ignaling, tracking, and con 
space programs. Motorola 

gle U.S. manned spacecr 

nalfunctioned or failed to operate on any of these flights. 

io when the conversation gets around to "moon talks" and 

Motorola's name on plenty of down-to-earth products, too! 
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Research Notes . . . continued 

tion lines that have moved appear to shift back and 
forth as the images are alternated, 

GRAVITY SURVEY 

A hidden branch of the San Andreas fault, ex- 1,c if. L i t i i i a i L m - i i  Z."IIC UGLWCGI 

tending more than 60 miles from the Salton Sea to that is found under the conti 

the continent of 20 to 25mili 
Gas once part of the Gulf of ( 

miles thick. 
i survey was co 
:h research fellow in geop 

tech's Seismological Laboratory. The survey, d 
signed primarily to learn more about the geolog 
structure of southern California and about varia- an assistant professor of geophy 
tions in the thickness of the area's crust, involved chusetts Institute 
about 30,000 measurements of the force of gravity 
over the area. 

The data were obtained with a eravimeter. a STRUCTURE OF 
" 

portable device that detects very small differences Sten Samson, Caltech senior research 
in the force of gravity. Because denser rocks or hemistry, determined the structure of 
minerals produce a greater gravitational pull tha x inorganic molecule ever to have 
lightweight material such as porous sand, a g ement figured out-a compound 
meter moving over an area can delineate struc d cadmium The fob of locating each 

" 
by scientists a t  Caltech andelsewhere, showed th ent Gordon have used the same technique to de- 
one of the southern branches of the San Andre ermine the structureof Paulingite, the mineral hav- 
fault-the Banning-Mission Creek fault-continu gest known basic structural unit of any 
~outheasterlv from the Salton Sea area. Geolosis aterial-nearlv 3.000 atoms. 
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Research Notes . . . continued 

uses a two-step technique, first taking an x-ray dif- 
fraction photograph of the material to find the size 
of the basic unit and get a general picture of the 
symmetry of the atomic arrangement. He then com- 
bines the x-ray information with unique "symmetry 
charts" he has devised, painstakingly working out 
the exact arrangement of atomic groupings. 

The basic unit of Paulingite is a framework of 
2,106 silicon, aluminum, and oxygen atoms, with 
about 800 positively charged metal atoms and water 
molecules distributed within the framework. The 
mineral was discoverd several years ago by Bar- 
clay Kamb, Caltech professor of geology and geo- 
physics, who named it after his father-in-law, Cal- 
tech research associate Linus Pauling, chairman of 
the division of chemistry and chemical engineer- 
ins from 1936-58. 

The planet Mars is a tantalizing subject for as- 
tronomers, close enough for ~hotography of its sur- 
face features, but too far away to reveal those fea- 
tures very clearly. As a result, what one man sees, 
another doubts, and one interpretation is refuted 
by another. But observers have been fairly well 
agreed on at least one Martian feature-the ice 
caps on the poles. Many photographs show them, 
and spectroscopists have confirmed the presence 
of water in the ice. Now two Caltech scientists have 
raised some doubts about this; they propose that 
the ice in the polar caps is actually composed of 
carbon dioxide (dry ice) rather than water. 

Robert Leighton, professor of physics, and Bruce 
Murray, associate professor of planetary science, 
have come to this conclusion after completing a 
study of what the behavior of volatile materials 
ought to be on Mars. The men think that any water 
that does exist there, except for a little bit in the 
ice caps, is probably contained in the form of per- 
mafrost under the polar regions and possibly under 
the temperate regions as well. They also suggest 
that volatile organic compounds, if they exist on 
the planet at all, may tend to concentrate in the 
polar regions. 

The Caltech study involved the application of 
available data to a simple thermal model of Mars. 
I t  utilized results of last year's spectacular Mariner 
IV flight to Mars, primarily the value for atmos- 
pheric pressure (about 0.5 percent that of the 
earth) and the inferred composition of the Mar- 
tian atmosphere (mostly carbon dioxide). 

The scientists first devised a thermal model of 
the planet's surface. Then, using Caltech's 7094 
computer, they evaluated the heat balance for a 
sample period of several years, computing nightly 
and annual temperature variations for the surface 
at various latitudes. With little atmosphere to trans- 
port heat energy on Mars and no oceans to equal- 
ize temperatures over the planet, it is probable 
that the surface temperatures there are governed 
almost entirely by latitude and time of day. 

It  was found that the minimum nighttime tem- 
perature near the equatorial latitudes would remain 
above 14SÂ° (the freezing point of carbon dioxide 
on Mars) at all seasons of the year, but would drop 
considerably below that temperature in winter at 
subpolar and polar latitudes. Thus, carbon dioxide, 
the dominant constituent of the atmosphere, would 
precipitate and accumulate at the higher latitudes 
during the Martian winter. As for reports of water 
in the polar caps, there may be a very thin coating 
on the top which remains as the carbon dioxide 
underneath evaporates. 

Confirmation of these conclusions may come 
from earth-based observations during the 1967 op- 
position or from the scheduled 1968 flight of a Mar- 
iner spacecraft to Mars, at which time high-resolu- 
tion measurements of the temperature at the polar 
caps and on the dark side of Mars are planned. 

Engineers now have a reliable and practical way 
to predict the dispersion rate of a sudden dose of 
pollutants in a river as a result of work done by Cal- 
tech graduate student Hugo Fischer, now assistant 
professor of hydraulic engineering at Berkeley. He 
did the research under the direction of Norman 
Brooks, professor of civil engineering, in Caltech's 
Keck Engineering Laboratories. 

Dr. Fischer has found a theoretical method for 
predicting the extent of danger to water supplies 
from accidental spillage of pollutants. Up to now, 
such risks were evaluated experimentally by dump- 
ing dye into the river and then analyzing how it be- 
came diluted as it spread downstream. This method 
is time-consuming and expensive; it must be done 
separately for each river, and it is impractical for 
large rivers. The Fischer method makes use of a 
mathematical formula that simply requires knowl- 
edge of how the depth and currents vary across a 
section of river-information that is already on file 
for many rivers. 
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Now you have to  know an awful lot about things l ike aerodynam- 
ics, electronics, and celestial navigation. 

Does that mean that f ly ing i n  the Air Force has become 
"automated"? It does not. 

Any pilot wil l  tel l you that f ly ing is sti l l  a great adventure. The 
split second when a man leaves the runway solo for the f i rst  t ime 
is still one of the most excit ing moments of his life. 
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Air Force ROTC. For details, contact the Professor of Aerospace 
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Caltech's William G. K 

, professor of paleoecology, is setting up a proj- 

on the rocks with their teeth. 

gists moved their research projects lab within the next few 
from other institutions 

to Corona to do research. 

st Caltech's Wheeler North and Charlev Brnkfnii h m i ~  



Graduatestudent h a r t  Goldsfem i~orks u t h  n e i ~  l a ~ e i  
microbcam equipment in the lciboratorij 

Bob Schor, Cultech senior in biology, scuba dives for 
marine flora and fauna m Newport Harbor. 
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what's so special about Collins? 

Unusual career opportunities? Fringe benefits? 
Ideal locations? Exciting work? Advancement poten- 
tial? 

Well, almost every industrial concern can offer 
those. 

We can show you dozens of photographs of ca- 
reer people working at Collins, using the finest 
facilities and tools available. But that isn't the whole 
Collins story. 

You see, one of our biggest specialities is you. 
Your speciality is special at Collins. Every major 
engineering breakthrough at Collins can be traced 
to an individual specialist or team of specialists. 

Which leads to another speciality: state-of-the-art 
communication systems. Collins7 record of "firsts" 
over the years is an enviable one: single sideband 
development, space communication systems, air- 
craft all-weather landing systems, high-speed data 
communication and message switching networks- 
to name a few. 

We suggest you contact Collins' representative 
when he's on campus. And contact your college 
placement officer for details. 

The rest of the Collins story? We frankly can't tell 
you at  this moment. 

You'll be writing it. 
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The Summer At Caltech 

Chemical Physics Laboratory 

Construction has begun on the $4 million Arthur 
Amos Noyes Laboratory of Chemical Physics, 
named for the distinguished chemist who helped 
pioneer the development of Caltech. The five-story 
laboratory, scheduled for completion by Septem- 
ber 1967, will be the largest building on the campus 
and will provide space for more than 80 people as 
well as for the complex instruments required for re- 
search in the field embracing chemistry and physics. 

Located on San Pasqual Street across from the 
Church Laboratory, the building will be of contem- 
porary design with three floors above ground and 
two below. 

Board of Trustees 

John E. Barber, who has served on the Caltech 
board of trustees continuously since 1954, has re- 
signed as vice chairman of the board and has been 
elected an honorary trustee. 

Three new members have recently been elected 
to the board: Reed 0. Hunt, chairman of the board 
and chief executive officer of the Crown Zellerbach 
Corporation; James C. Self, textile company execu- 
tive and president of Greenwood Mills in South 
Carolina; and Arthur M. Wood, vice president of 
Sears, Roebuck and Company for the Pacific Coast. 

Shannon Crandall, Jr., a Caltech trustee since 
1955, died on June 30. He had served as vice chair- 
man of the board from 1957 until 1965, when he re- 
signed and became an honorary trustee. 

Honors and Awards 

Harrison S. Brown, professor of geochemistry, 
has been elected to a second four-year term as for- 

eign secretary of the National Academy of Sciences, 
responsible for arranging U.S. participation in in- 
ternational scientific organizations and programs. 
Dr. Brown also was awarded an honorary doctor of 
sciences degree by Amherst College in June. 

Frederick C. Lindvall, chairman of the division 
of engineering and applied science, recently re- 
ceived the Lamme Award of the American Society 
of Engineering Education, given annually to a dis- 
tinguished engineer and educator who has contrib- 
uted to the advancement of both professions. Dr. 
Lindvall also was awarded an honorary doctor of 
engineering degree by Purdue University in ac- 
knowledgment of his contributions to curriculum 
development in electrical engineering when he was 
a visiting professor there from 1963-65. 

Frank E. Marble, professor of jet propulsion and 
mechanical engineering, has been elected a fellow 
of the American Institute of Aeronautics and Astro- 
nautics. The award, in recognition of significant 
achievments in aerospace technology, will be pre- 
sented at the AIAA's December meeting in Boston. 

William H. Pickering, director of Caltech's Jet 
Propulsion Laboratory, continues to receive honors 
for his space exploration contributions. He was 
awarded the Spirit of St. Louis Medal by the Ameri- 
can Society of Mechanical Engineers and the city 
of St. Louis in May and, in June, he received an 
honorary doctor of science degree from da rk  Uni- 
versity in Worcester, Massachusetts. 

John D. Roberts, chairman of the division of 
chemistry and chemical engineering, is winner of 
the American Chemical Society's 1967 Roger Adarns 
Award in Organic Chemistry, given in recognition 
and encouragement of his outstanding contribu- 

continued on page 30 
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The Summer . . . continued 

tions to research in organic chemistry-specifically 
his investigations on small ring carbon compounds. 

Allan R. Sandage, staff member of the Mount 
Wilson and Palomar Observatories, is the first as- 
tronomer to receive the Pius XI Gold Medal for par- 
ticular excellence in science, presented to him by 
Pope Paul VI at the Vatican Palace during a week- 
long meeting of the Pontifical Academy of Sciences 
in Rome recently. 

Thomas Hunt Morgan Centennial 

Eight Caltech faculty members took part in a 
centennial symposium in memory of Thomas Hunt 
Morgan, first chairman of the Institute's division of 
biology, which was held last month in Lexington, 
Kentucky, where Morgan was born. James F. Bon- 
ner, Norman H. Horowitz, and Albert Tyler, profes- 
sors of biology; Alfred H. Sturtevant, Thomas Hunt 
Morgan Professor of Biology, Emeritus; Henry 

Faculty Changes 1966-1967 
PROMOTIONS 

To Professor: 

ALLAN J. ACOSTA - Mechanical Engineering 
ARDEN L. ALBEE - Geology 
ARTHUR J .  BOUCOT - Paleontology 
EVERETT c. DAVE - Mathematics 
ROGER F. DASHEN - Theoretical Physics 
RICHARD A. DEAN - Mathematics 
ROBERT S. EDGAR - Biology 
DEREK H. FENDER - Biology and Applied Science 
STEVEN c. FRAUTSCHI - Theoretical Physics 
F. BROCK FULLER - Mathematics 
ROBERT A. HUTTENBACK - H'iSt0ry 
JON MATHEWS - Theoretical Physics 
AMNON YARIV - Electrical Engineering 
FREDERIK ZACHARIASEN - Theoretical Physics 
EDWARD ZIIKOSKI - Jet Propulsion 

To Associate Professor: 

JOHN F. BENTON - History 
FRED E. c. CULICK - Jet Propulsion 
DONALD E. KNUTH - Mathematics 
THAYER SCUDDER - Anthropology 
DAVID R. SMITH - English 
BRADFORD STURTEVANT - Aeronautics 
GEORGE ZWEIG - Physics 

To Senior Research Fellow: 

WILLIAM R. GRAY - Biology 
EMERSON HIBBARD - Biology 
SUDARSHAN MALHOTRA - Biology 
RICHARD B. READ - Radio Astronomy 
R. H. STANFORD, JR. - Chemistry 

Borsook, professor of biochemistry; William B. 
Wood, assistant professor of biology; and Geoffrey 
Keighley, research associate in biology, participated 
in the program at the University of Kentucky. 

First Leader 

Paul Goodman, author, playwright, literary and 
social critic, pacifist, teacher, and unofficial philoso- 
pher of the Berkeley Free Speech Movement, was 
on the Caltech campus for three days of discussions 
and meetings this month, as the YMCA's first Lead- 
er of America for the 1966-67 program. 

New Coach 

Thomas Gutman, outstanding player for UCLA's 
1959-61 football teams, is Caltech's new varsity 
football line coach and the Institute's first full-time 
wrestling coach. He has been on the coaching staff 
of Beverly Hills High School for the past three years. 

To Assistant Professor: 

BARRY C. BARISH - Physics 
PAUL c. JENNINGS - Applied Mechanics 
BYRD L. JONES - Histo y 
DANIEL G. KEEHN - Applied Science 
ALAN T .  MOFFET - Radio Astronomy 
RUSSELL M .  PITZER - Theoretical Chemistry 
BOB G. SANDERS - Biology 
BRUCE A. SHERWOOD - Physics 

NEW FACULTY MEMBERS 

Professors: 

NOEL CORNGOLD - Applied Science - from Brookhaven Na- 
tional Laboratory, where he was a member of the senior 
scientific staff. 

HARRY B. GRAY - Chemistry - from Columbia University, 
where he was professor of chemistry. 

Associate Professors: 

CHABLES B. ARCHAMBEAU - Geophysics - from United Elec- 
trodynamics in Virginia, where he was a research sci- 
entist. 

PETER GOLDREICH - Planetary Science and Astronomy - 
from UCLA, where he was associate professor of as- 
tronomy and geophysics. 

Senior Research Fellows: 

s. K. BHATTACHERJEE - Physics - from Tata Institute of 
Fundamental Research in Bombay, India, where be was 
associate professor. 

ISAIAH GALLILY - Environmental Health Engineering - from 
Tel Aviv, Israel. 

GORDON P. GARMIRE - Physics - from 'HIT wherehe was as- 
sistant professor of physics. 
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ROBERT F. ROY - Geophysics - from Harvard University, 
where he was a research fellow. 

ANTHONY n. THOMPSON'- Radio Astronomy - from Stanford 
University's Radio Astronomy Institute, where he was 
a radio astronomer. 

Assistant Professors: 

ALAN J. AHDELL - Materials Science - from Cambridge Uni- 
versity, where he was a National Science Foundation 
research fellow. 

EUGENE H. GREGORY - Physics - from UCLA, where he was 
assistant professor of physics. 

ANDREW P. INGERSOLL - Planetary Science - from Harvard 
University, where he  was a research associate. 

w. L. w. SARGENT - Astronomy - from the University of 
California at San Diego, where he was assistant profes- 
sor of astronomy. 

J. MICHAEL SMITH - Chemistry - from UCLA, where he 
was a graduate student. 

Lecturers: 

DAVID P. MOZINGO - Political Science - from The RAND 
Corporation, where he is a specialist on China. 

Instructors: 

ROBERT C. ANDERSON - Economics - from Claremont Col- 
lege, where he is a graduate student in economics. 

MICHAEL R. DOHAN - Economics - from MIT, where he was 
an instructor in economics. 

JAMES w. GREENLEE - French - from the University of II- 
linois, where he was instructor in French. 

EUGENE SPIEGEL - Mathematics - formerly a research fel- 
low at Caltech. 

ON LEAVE OF ABSENCE 

ROGER F. DASHEN, professor of theoretical physics, to do the- 
oretical research on elementary particles at the Institute 
for Advanced Studies, Princeton, and in Europe. 

STERLING EMERSON, professor of genetics, to the Institute of 
Genetics in Copenhagen, as visiting professor. 

BARCLAY KAMB, professor of geology and geophysics, to MIT 
as Crosby Visiting Professor. 

DANIEL J. KEVLES, assistant professor of history, to Washing- 
ton, D.C., to do research for a book at the Library of 
Congress and the National Archives. 

CALEB W. MCCORMTCK, p., associate professor of civil engi- 
neering, to participate in industrial research. 

JOHN B. OKE, professor of astronomy, staff member, Mount 
Wilson and Palomar Observatories, to do research at 
Mt. Stromlo Observatory in Canberra, Australia. 

GERALD J. WASSERBTJRG, professor of geology and geophysics, 
to do research, on a National Science Foundation fel- 
lowship, in schools in Bern and Zurich, Switzerland. 

RESIGNATIONS 

PAUL J. BLATZ, associate professor of materials science, to 
North American Aviation Science Center at Thousand 
Oaks, Calif. 

YUAN-CHENG FUNG, professor of aeronautics, to the Univer- 
sity of California at San Diego. 

ADRIANO M. GARSIA, professor of mathematics, to the Univer- 
sity of California at San Diego. 

WILLIAM P. SCHAEFER, assistant professor of chemistry, to 
the University of California at Davis. 

RUSSELL A. WESTMANN, assistant professor of civil engineer- 
ing, to UCLA. 

RONALD H. WILLENS, associate professor of materials science, 
to the Bell Telephone Laboratories in Murray Hill, N.Y. 

What's NEW in 
laminated plastics? 
Synthane FR-16! 
It's a lower-cost 
flame-retardant, 
glass epoxy laminate 
Designed specifically 
for printed circuits 
used in computers 
Write for FR-16 Engineering Bulletin to Synthane 
Corporation, 13 River Road, Oaks, Pa. 19456. 

Laminated Plastic Sheets, Rods, Tubes and Fabricated Parts 

How to design 
better bearings and cams 

For certain kinds of bearings and cams designers 
find there is nothing better than Synthane laminated 
plastics. Why? Because Synthane laminates resist 
wear and deformation. Their coefficient of friction in 
contact with metals is low. Little or no lubrication 
is required. Synthane because of its resilience absorbs 
contaminants-even metal particles, protects mating 
surfaces from scoring. 

Synthane's light weight makes higher speeds pos- 
sible, reduces starting torque. And Synthane is easy 
to machine to any shape required-or we'll machine 
it for you. Write for information about the bearing 
and cam grades of Synthane laminated plastics. 
Synthane Corporation, 13 River Road, Oaks, Pa. 

Laminated PlasticSheets, Rods, 
Tubes and Fabricated Parts CORPORATION OAKS. PENNA. 
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IMPROVEMENT: 
1954: Gross Sales = $259,133,000 
1964: Gross Sales = $665,773,000 
1974: Gross Sales = ? 

We don't know the answer, but it will involve more 
IMPROVEMENT. 

NCR always has been guided by the improvement 
concept: methods, quality, materials, people. That's 
why we hold professional seminars, provide ad- 
vanced education, evaluate a man at regular inter- 
vals. We know that people must be ready for the 
next step up. 

We know also that an employee's expectations 
from his work must be known and met. 

What about you? Do you see a climate for self- 
improvement in your present job? If you are an engi- 

neer's engineer, can you see the sometimes myth- 
ical "technical ladder"? I f  you are management 
oriented, is there room for you? 

If you are a professional person with a minimum 
of a BS degree in Electronics, Mechanics, Chemical 
Engineering, Chemistry and research, development 
or manufacturing engineering background, write to 
us. See if we can meet your expectations. 

By the way; we are interested in what you have 
done, but we are more interested in  what you want 
to do! IMPROVE? Sure! You will have to, to stay up 
with NCR. Write to: 

T. F. WADE 
EXECUTIVE AND PROFESSIONAL PLACEMENT 
THE NATIONAL CASH REGISTER COMPANY 
MAIN & K STREETS, DAYTON, OHIO 45409 

An Equal Opportunity Employer 

N C R  THE NATIONAL CASH REGISTER COMPANY @ DAYTON, OHIO 45409 
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Personals 
1920 

VIRGIL BEST died in July at the age of 
71, following a short illness. He was own- 
er of the Best Machine Works in Pasa- 
dena and a retired science teacher. Best 
taught in Pasadena for 31 years, first at 
Lincoln and then at Garfield high schools, 
where he was head of the science depart- 
ment when he retired in 1953. He is sur- 
vived by his wife, Marie, a son and daugh- 
ter, and five grandchildren. 

1926 
C. Y. HSIAO works for the Chinese Gov- 
ernment Mission in Washington, D.C., and 
lives with his family in Silver Spring, M(l. 
He reports that of the four students from 
China who graduated in 1926, two, Y. H. 
HUANG and H. Y. CHANO, are '.lost in 
the China mainland," and the third, J. C. 
HUANG, is a chemist in Formosa. 

SEERLEY G. KNITPP writes that he has 
been practicing law in Whittier, Calif., 
since 1936. At the time of the reunion he 
was fishing in Baja California. 

JOSEPH MATSON JR. is project coordi- 
nator for the B. P. Bishop Estate in Hono- 
lulu. He sends word that MIKE BRUN- 
NER, '25, was in Hawaii for a month last 
spring. 

AL SCHUELER writes that he is due to 
retire from his job as consulting engineer 
with the Westinghouse Electric Corp. in 
Beaver, Pa., early in 1967. 

1927 
GEORGE E. MOORE is professor of phys- 
ics a t  the State Unixersity of New York at 
Binghamton this fall. He retired in August 
after 39 years with the Bell Telephone 
Laboratories in Murray Hill, N.Y. During 
his years with Bell he did research in 
electron tubes and oxirle r.itTinil<~ iinrl, 
:,ince 1950, specialized in c hernir al phi 1.- 
its research. Moore and his wife have three 
children and two grandchildren. 

1932 
JAMES BRADBURN has been named di- 
vision vice president and general manager 
of electronic data processing for the Radio 
Corporation of America in New York City. 
He is now responsible for the over-all di- 
rection of RCA's computer activities. 

1935 
DICKSON M. SHEPPARD has complet- 
ed his assignment as director of the Good- 
year Technical Center in Colrnar-Berg, 
Luxembourg, and has returned to Akron, 
Ohio, to await reassignment. 

1936 
PAUL S. JONES died in July in Pasa- 
dena. H e  had been a civil engineer with 
the California Division of Highways for 
the past 18 years. He is survived by his 
wife, three daughters, and a son. 

JOHN L. WEBB, PhD '40, died last July, 
apparently of a heart attack, while driving 
to his mountain cabin at Idyllwild, Calif. 
Webb was chairman of the department 
of pharmacology in tlie USC School of 
Medicine. He had been on the faculty 
since 1940 and was widely known for 
his research in bioelectrical phenomena 
in relation to heart function. He was 
also an authority on experimental uses 
of drugs to block actions of enzymes in 
the heart. He is survived by his wife, Julia. 

MICHAEL M. McMAHON has just com- 
pleted 30 years with Pacific Lighting Serv- 
ice and Supply Company in Los Angeles, 
where he is manager of supply analysis. 
He and his wife live in Pasadena. 

BRUCE L. HICKS, PhD '39, is research 
professor at the Coordinated Science Lab- 
oratory of the University of Illinois. 

GLENN R. CARLEY is a group leader 
with the North Atlantic Treaty Organi- 
zation at the Saclant ASW Research Cen- 
tre in La Spezia, Italy. 

CURTIS G. CORTELYOU is with the 
Mobil Oil Corporation in New York as 
worldwide coordinator of their air and 
water conservation program. The Cortel- 
yous have four children and four grand- 
children. 

RICHARD W. DODSON is chairman of 
the department of chemistry of Brook- 
haven National Laboratory on Long Is- 
land, N.1. 

MINOR L. FAHRMANN MS '37, has 
bcen with the Standard Oil Cornpi'inv of 
California since he left Caltech i t )  1937. 
He is currently chief engineer in charge 
of engineering, rnaintenanrr, and (on - 
struction for the company's eastern sub- 
sidiary, Chevron, and lives in Westfield, 
N.J., with his wife and four children. 

HENRY J. GOODWIN, MS '37, is a civil 
engineer and building contractor in Palos 
Verdes, Calif. 

RAY A. JENSEN, MS '37, has been with 
Hughes Aircraft for 26 years. He and his 
wife have two sons; one is a freshman at 
Caltech. 

ROBERT D. KENT has been with the en- 
gineering department of Texaco in Hous- 
ton, Texas, for the past six years. He and 

his wife have five children, ranging in age 
from 4 to 12. 

HISAYUKI KURIHARA, MS '37, '38 is as- 
sistant cost and operations manager for 
Esso Standard Seldyo Kabushiki Kaisha 
in Tokyo. His son is attending MIT, and 
his daughter is in a university in Tokyo. 

VERNE L. PEUGH is retired, but for one 
quarter each year teaches a graduate class 
at  Stanford University on "heavy constrnc- 
tion estimates." He is also writing a tert- 
book on the subject. 

APOLLO 0. SMITH, MS '37,'38, recent- 
ly received his 25-year pin from the Do~ig- 
las Aircraft Company. He and his wife 
have a married daughter and two children 
at home in San Marino, Calif. 

TYLER F. THOMPSON, professor of phi- 
losophy of religion, is in his 15th year at 
Garrett Theological Setninary in Evanston, 
111. He and his wife have five children: 
the oldest, married; the youngest, a sixth 
grader. 

KARL UNHOLTZ, MS '39, is vice pres- 
ident of Unholtz-Dickie Corporation in 
Hamden, Conn. His only daughter grad- 
uated recently from Lake Erie College in 
Painesville, Ohio. 

KENICHI WATANABE, PhD '40, is pro- 
fessor of physics and astronomy at the 
University of Hawaii in Honolulu 

1937 
LAWRENCE T. FLEMING, research en- 
gineer at the Bell & Howell Research Cen- 
ter in Pasadena, has been named a fellow 
of the Acoustical Society of America and 
was cited for his contributions to the art  
of vibration measurement and design of 
acteleromet~rs. He has been engaaed in 
research involving physical measurements 
since the center was established in 1960. 

1939 
STEPHEN C. CLARK is :in operations re- 
^earc11 :~nfil) qt in t h e  dixision of openitions 
analysis in the U.S. Office of Education in 

W ~iihirisrton, T1.C; He ^:I*. fortric rly w i t h  
the IBM Systems Research and Devel- 
opment Center at the Irvine campus of 
the University of California. Clark, whose 
wife, Anne, died in 1962, has a daughter 
attending the University of California at  
Riverside and two younger daughters liv- 
ing with his mother in St. Helena, Calif. 

1940 
FRED BRUNNER, W '41, is rnanagcr 
of engineering in the Frankfurt, Germany, 
office of tin' Ralph M. Parsons Company. 
The Brurmers have two sons in college in 
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onald F. Lau, C.L.U., Detroit 

"I've been a Mass Mutual representa- 
tive for 26 years and almost from the 
beginning I was able to build a satisfy- 
ing business of my own. It wasn't easy. 
You've got to be on your toes. Compe- 
tition is keen. How successful you be- 
come depends almost entirely on your 
initiative. You set your own goals and 
work hard to attain them. But the finan- 
cial rewards and the personal satisfaction 
you can gain are well worth the effort. 

"Most of my clients are busy executives 
and professional people, in many re- 
specrs very much like myself. I've found 
that many of them are constantly on the 
road or being transferred to different 
cities. They haven't been able to plant 

their roots as firmly in any one com- 
munity as I have here. 

'As a Mass Mutual representative I've 
had time to spend with my wife and 
children and play an important part in 
the affairs of my community. Of course, 
I'd be involved in community activities 
no matter what my business, because it 
always has been important to me. But 
working locally has given me a chance 
to become deeply involved in many 
long-range community activities." 

Mr. Lan has qualified for the Mil- 
lion Dollar Round Table, top flight 
national insurance organization, since 
1951 and has sold 2 million dollars or 
more of insurance each year for the 

past ten years. He has earned the Na- 
tional Quality Award every year since 
1946. Mr. Lau is one of a highly skilled 
group of professionals representing 
Mass Mutual, a company over a century 
old, with over $3 billion in assets. If 
you're looking for the same kind of 
satisfaction in your career as Mr. Lau 
has found in his, write a personal letter 
to: Charles H. Schaaff, President, Mass 
Mutual, Springfield, Massachusetts. 
He's always interested in hearing from 
a good man. 

MASSACHUSETTS M U T U A L  

L I F E  INSURANCE: COMPANY - --' 
1  A A T T  A D  I Ĵ 



Personals . . . continued 

New York and a third son who graduated HAROLD L. SARMENTO has been ap- awards: the Distinguished Service Cross 
last June. pointed suvervisor of the Los Angeles di- and the Legion of Merit. 

1941 
ROBERT L. NOLAND has been elected 
executive vice president of AMETEK, Inc., 
in New York. He will direct and coordi- 
nate the company's manufacturing oper- 
ations. Noland was previously executive 
vice president and vice chairman of the 
board of Haveg Industries, Inc. 

1943 
LEON KATZ, PhD, head of the physics 
department and director of the Linear 
Electron Accelerator Laboratory at the 
University of Saskatchewan in Saskatoon, 
Canada, is one of the nine university rep- 
resentatives appointed to the newly estab- 
lished Science Council of Canada. He has 
been with the university since 1946 and 
is well known for his part in establishing 
the laboratory-Canada's first. In 1957 he 
was Canada's only invited guest at the All 
Union Conference of the Academy of Sci- 
ences in the USSR. 

1944 
PAUL H. WINTER writes from Hono- 
lulu that his family and friends sailed their 
yacht, "Eolo," in June, on a 14-day pass- 
age from Long Beach to Hawaii, where 
they plan to stay and work for at least a 
year. 

A. J. A. MORGAN, MS '47, PhD '51, pro- 
fessor of engineering at UCLA, was award- 
ed a Fulbright travel grant to spend a sab- 
batical year, 1966-67, as visiting profes- 
sor at the Royal Institute of Technology 
in Stockholm. 

1945 
WILLIAM H. EBERHARDT, PhD, pro- 
fessor of chemistry at the Georgia Insti- 
tute of Technology in Atlanta, recently re- 
ceived an award from the Society of Sigma 
Xi for a research paper. 

RAYMOND F. BERBOWER, assistant 
chief harbor engineer of the Port of Long 
Beach, Calif., recently received the C. A. 
Hogentogler Award of the American So- 
ciety for Testing and Materials for his 
work on a paper on soils for engineering 
purposes. He has been with the engineer- 
ing division of the port since 1946. 

1946 
JOHN EATON FLEMING is assistant 
professor of management at UCLA, where 
his eldest son is enrolled as a freshman. 
For the past two years Fleming has been 
on the faculty of California State College 
at Los Angeles. He and his wife and their 
five children live in San Marino. 
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vision of Owens-Corning Fiberglas Cor- 
poration's commercial and contracting de- 
partment. He was formerly sales branch 
manager for the company in Pittsburgh. 

JOSEPH 0. WEISENBERG, MS, AE '47, 
is assistant professor in the bureau of busi- 
ness management at the University of Illi- 
nois. He retired last year as a commander 
in the U.S. Navy, after 24 years of service. 

ALI B. CAMBEL, MS, has been appoint- 
ed director of the research and engineer- 
ing support division of the Institute for 
Defense Analyses in Arlington, Va., a non- 
profit research organization sponsored by 
12 of the leading universities of the na- 
tion. Before his appointment, Cambel held 
the Walter P. Murphy Distinguished Pro- 
fessorship at Northwestern University. 

1947 
FLOYD K. BECKER, MS, has been pro- 
moted to head of the exporatory develop- 
ment department in the customer tele- 
phone systems laboratory at Bell Tele- 
phone Laboratories in Holmdel, N.J. He 
has been with the Bell system since 1947, 
most recently serving as supervisor in the 
data communications development labo- 
ratory. 

DAVID L. DOUGLAS, PhD '51, has 
been appointed vice president-research of 
Gould-National Batteries, Inc., in Minne- 
apolis, Minn. He will continue as director 
of the research and development labora- 
tory and will have further responsibilities 
for corporate technical planning. 

JACK A. GIBBS, MS, retired this year 
after 28 vears in the U.S. Air Force. He 
was brigadier general in command of the 
Sixth Air Force Reserve Region at the 
time of his retirement. Prior to that assim- - 
ment he was deputy director of opera- 
tional requirements at USAF headquarters 
in Washington. Gibbs received the Legion 
of Merit, one of the nation's highest peace- 
time decorations, while a member of the 
1007th Air Intelligence Support Group on 
an earlier assignment in Washington. 

COLONEL PAUL G. ATKINSON JR., 
MS, is the new commander of the Aero- 
space Research Laboratories at Wright- 
Patterson AFB in Dayton, Ohio, where 
basic research in the physical and engi- 
neering sciences is conducted. Atkinson 
has served more than I5 years in propul- 
sion research and development and is a 
member of the propulsion and energetics 
panel of the NATO aerospace research 
and development advisory group. In his 
23 years of military service, he has been 
decorated with two of the nation's highest 

JOE ROSENER JR. writes that he and 
his wife, Judy, plan to attend the Second 
Inter-American Partners of the Alliance 
Conference in Rio de Janeiro, Brazil, this 
fall. As chairman of the California Part- 
ners of the Alliance Committee ( a  non- 
government offshoot of the Alliance for 
Progress) Joe has already made trips to 
several Mexican states. The most recent 
was a 3,500 mile trip with his family by 
camper to Puerto Vallarta. He reports that 
he can well understand why few people 
drive to Puerto Vallarta. Joe ran into JIM 
THORP, '48, in Santa Fe, New Mexico, 
where Jim manages The Bishop's Lodge. 

CHARLES B. SHAW JR. writes that he 
and Luchia Evelyn Powers were married 
in June in Las Vegas. Shaw is senior tech- 
nical specialist in physical sciences at the 
autonetics division of North American Avi- 
ation in Anaheim, Calif. 

A. H. J. MUELLER, MS '49, has been 
appointed assistant manager of the Tuc- 
son division of Hughes Aircraft. He has 
been with Hughes since September 1951, 
and prior to this appointment he was as- 
sistant program manager for operations of 
the Phoenix missile system, aeronautical 
systems division. 

1948 
THORNTON A. WILSON, MS, vice pres- 
ident-operations and planning of the Boe- 
ing Company, Seattle, has been elected a 
member of the company's board of direc- 
tors. He was at one time manager of the 
Minuteman ICBM program for Boeing. 

BYRON L. YOUTZ, professor of physics 
and executive assistant to the president of 
Reed College in Portland, conducted two 
seminars in Japan in August, arranged by 
the Japanese Science Education Society. 
The week-long courses were attended by 
science teachers, college professors, and of- 
ficials of the ministry of education. Youtz 
has also taught in special institutes in 
Rhodesia and Chile. 

1949 
DAVID BARON writes that he has recent- 
ly been appointed public service director 
in charge of the public works department 
of Westminster, Calif. Baron had been 
serving as assistant city engineer since 
1965, and before that time was assistant 
county surveyor in Bakersfield. He and his 
wife have three sons and a daughter. 

1950 
CAPTAIN JOHN T. SHEPHERD, USN, 
is now assistant chief of staff for operations 
for the U.S. Naval Forcesin Vietnam. 
From there he win go to Yokosuka, Japan, 
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to assume command of the Navy general 
stores ship. the USS Polhi. 

WILSON BRADLEY IB., ~ a a d ~ t  of the 
electronics division of Benton, Dickmson 
& Co., Rutherford, N.J., and of its sub- 
sidiary, Endevco Core. of P a s a h  has 
been named adirector and a corporate vice 
president of the parent company. 

1951 
GRAYDON D. BELL, MS. PbD 3, has 
been promoted to professor of physics at 
Harvey Mudd College fat Claremont. 

BRUCE B. HEDRlCK is serving as vice 
president of the Hugh Carter Engineer- 
ing Corporation of Long Beach, a finn 
which has recently been incorporated and 
expanded. 

1952 
MICHAEL J. CALLAGHAN has ac- 
cepted an assignment in the manufactor- 
ing tedmological deparbnent of the Shell 
Oil Company's head office in New York. 
He has been a research engineer at the 
company's Emeiyvffle, Calif., research 
center since 1964. 

1953 
BEST E. BROWN, MS, has been pro- 
moted to associate professor of physics at 
the University of Pnget Sound in Tacoma, 
Washington, where he has been a mem- 
her of the faculty since 1960. He received 
his WD from Oregon State University in 
Corvaffls in 1963, for work on theoretical 
calculations of atomic structures. 

1954 
EDWARD J. GAUSS sends news of a re- 
cent achievement . . . a him ribbon for 
the largest cabbage at the Alaska State 
Fair. The prize included $1 for each of 
its 25 pounds. When sot growing cab- 
bages Ed heads the University of Alaska 
Computer Center. 

1953 
WILLIAM G. SLY, WD. has been pro- 
moted to professor of chemistry at Harvey 
Mudd College la Oaremont. 

1956 
JOHN C. CARNEY, MS V. is working w 
startup engineer for the Bechtd Corpora- 
tion, with headquarters in San Francisco. 
He has recently returned from "the wilds 
of Colorado" on a new p h t  assignment 
for the company. 

JAMES T. BRADBURY IiI, MS. has been 
named general manager of die Holland, 
Midi., facility of the ~ o l k n d - ~ n c o  Color 
Company, a subsidiary of Chemelnm 
Corporation. Bradbury, who has been 
with die organization since 1952, lives in 
Holland with his wife and three children. 

THE 
Â¥SCOP 

Why pay for Oscilloscope capabilities 
you don't really need? 

Itere are many situations-pm line work, product quality check, 
oratory measurenieirts-Urat ftijme a large number of sops or employ standard 
measurements. .. aid wtere simplkity of operation is esselUaL 
TtafwiMnyiMMMltlrRUrn-llBt 
Of course the so-called "indus&ial/latioratory" type scopes wil l  make certain meas- 
urements that nurs won't They m y  feature triggered sweep, horizimtal deflection 
In mkrosecontls, and other cost& reffaements. Whenever you need these extras... 
capability far those extreme pridso measuremen &...spend the money and buy 
M expensive ssnpe. 
Actually, tar many very precise research, experimental and lab measurements, m 
don't even recommend ours (we me theirs). 
WWm-dM-m-mnm 
MnilM.tteUAMD-SmteBniMUyyurknt~: 
Â Built-in v o k e  calibration-large Snch screen Mtk VTVM-type voltage scales 
for fast, simultaneous peak-to-peak measurements and waveshape display. Flat 
response (Â 1 dB) fnim 10 eps to 4.5 Mee 0.018 res wit per inch maximum suisi- 
tivrty for use at low signal levels* Continuously adjustable (to 100 kc) sweep oscik 
later with excellent linearity Z-axis input fur direct modulation of CRT permitting 
use at timing and calibration markers on trace* Pnwfision for connecting signals 
directly to the vertical deflectton plates if the CRT. 
The Optional User Wee of the RCA W0.91B is $249.50. It Is available local& from 
your Authorized RCA Test Equipment ~istributor. Ask t o  see it or write for complete 
specifications to RCA Commercial Engineerin& Section J163W. Hirriuii, W.J. 
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,TECH IS EXCELLENCE 

It is important to the national interest 

to have many good 

universities, and it is desirable 

for every college and 

university to get a 

little better. But it is 

equally important that there 

be a few institutions 

of really superb quality. We must, for 

the sake of the future 

generations, have a few outstanding 

leaders, a few institutions 

that are blazing the trails 

of the future. 

LEE A. DuBRIDGE 

Support Your 1966-67 Caltech Alumni Fund 

Personals . . . 
DON J. HARNEY, MS, AE '57, has been 
appointed sales manager of CAL-POWER 
Corporation in El Segundo, California. 
H e  and his wife live in Garden Grove 
with their two children. 

1957 
J. HOWARD MARSHALL, PhD '65, one 
the founders of the Analog Technolo- 
gy Corporation of Pasadena, is presently 
chairman of the board and vice president 
for projects. Analog, founded in May 1965, 
is involved mainly in the design and fabri- 
cation of scientific space instruments. 

HARRY M. ROPER JR., MS, a major in 
the U.S. Army, is serving in Vietnam as 
commanding officer of the 48th Assault 
Helicopter Company. He graduated from 
the Armed Forces Staff College in Norfolk, 
Va., last January. 

1958 
NATHANIEL GROSSMAN has a new po- 
sition as assistant professor of mathematics 
at UCLA. H e  was formerly with the Insti- 
tute for Advanced Study at Princeton. 

ABRAHAM ZUKERMAN, MS, PhD '62, 
has been promoted by the Aerospace Cor- 
poration in San Bemardino to staff engi- 
neer in the advanced concepts group of 
the weapon systems division. Before join- 
ing Aerospace in 1965, Zukerman was a 
director a t  Aerojet General Corporation 
and had earlier taught engineering mathe- 
matics at Caltech. He lives in Claremont 
with his wife, Rita, and their two children. 

1959 
JOHN D. STACK is assistant professor of 
physics at the University of Illinois. H e  
received his PhD in 1965 from the Uni- 
versity of California at Berkeley and was 
acting assistant professor there until this 
past summer. 

JOHN WALDEN, MS, received his PhD 
in chemical engineering from the Polytech- 
nic Institute of Brooklyn in June. 

1960 
PETER D. NOERDLINGER, PhD, has 
joined the department of physics and 
astronomy at the University of Iowa in 
Iowa City as associate professor. H e  was 
formerly assistant professor of physics at  
the University of Chicago. 

W. CARL GOTTSCHALL JR. is assistant 
professor of chemistry at the University 
of Denver this fall. For the past two years 
he has been engaged in postdoctoral study 
at the Argonne National Laboratory near 
Chicago, where he  was working on ra- 
diation chemistry of solutions. 

JAMES L. FARMER received his PhD in 
biology from Brown ~ n i v e r s i t ~  in Provi- 
dence, R.I., in June. 
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1961 
DOUGLAS K. STEWART, MD, and his 
wife will be living in.Bogota, Colombia, 
for the next two years, where he will be 
working with the public health service as 
a staff physician to the Peace Corps Volun- 
teers. When he returns, Stewart plans to 
begin a residency in internal medicine in 
Seattle. 

1962 
STOTTLER STARR, MS, has recently 
been appointed project associate of the 
Ohio University Center for Economic Op- 
portunity located in Athens, Ohio. He will 
be responsible for planning and executing 
seminars and institutes to assist business 
leaders in taking a more active part in the 
war on poverty. Starr received his MBA 
from Harvard in June. 

CARL W. HAMILTON is studying at 
the Alfred P. Sloan School of Manage- 
ment at MIT on a national defense fel- 
lowship, which supports his doctoral work 
in mathematical economics and operations 
research. 

1963 
DAVID STOUTEMYER is an instructor 
in the engineering department of the Uni- 
versity of Hawaii this fall. He has been a 
stress analyst at the United Shoe Ma- 
chinery Corporation in Beverly, Mass., 
since receiving his MS at MIT in 1965. 

ALFRED C. PINCHAK, PhD, started for 
Alaska this past summer with two Caltech 
friends, HARRY TOWNES, MS '60, and 
WILL HARRISON. They reported from 
Whitehorse, Yukon, that they intended to 
make the ascent of Mt. McKinley. Pin- 
chak has been on a short assignment for 
Ohio State University at the Aerospace 
Research Laboratories in Dayton, Ohio, 
following his tour of duty with the U.S. 
Air Force. 

HENRY D. I. ABARBANEL received his 
PhD in physics from Princeton in May. 

1964 
CHARLES K. GRIMES, PhD, a major in 
the U.S. Air Force, is back flying again- 
overseas-after four years at the Air Force 
Institute of Technology in Ohio as a pro- 
fessor of aeronautics. 

USHA SHAH, MS, is now the wife of 
SURYANARAYANA VARNASI, MS '61. 
They live in Seattle. 

HAROLD T. THOMAS received an MA 
degree in chemistry at Wesleyan Univer- 
sity in Middletown, Conn., in June. 

WILLIAM R. RICKS, first lieutenant in 
the U.S. Air Force and an F-105 Thunder- 
chief pilot, is on duty with U.S. combat 
air forces in Southeast Asia. 
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ALUMNI ASSOCIATION 
CALIFORNIA INSTITUTE OF TECHNOLOGY 

Pasadena, California 

BALANCE SHEET 
June 30, 1966 

ASSETS 
Cash in Bank 
Investments: 

Share in C.I.T. Consolidated PorJolio $106,215.00 
Deposits in Savings Accounts 17,023.01 

Investment Income Receivable 
Postage Deposit 
Furniture and Fixtures, at nominal value 

Total Assets 

LIABILITIES, RESERVES AND SURPLUS 
Accounts Payable 
Deferred Income: 

Membership Dues for 1966-67 paid in advance $ 11,495.10 
Investment Income for 1966-67 from C.I.T. 

Consolidated Portfolio (earned during 1965-66) 5,709.36 
Life Membership Reserve 
Reserve for Directory: 

Balance, July 1, 1965 $ 5,044.14 
1965-66 Appropriation 2,500.00 
1965-66 Directory Expense (7,005.54) 

Surplus: 
Balance. Tnlv 1. 1965 $ 41.211.00 , " ,  , 
Share of Gain on Disposal of Investments 

of C.I.T. Consolidated Portfolio for 1965-66 2,768.82 
Excess of Expenses over Income for 1965-66 (2,022.28) 

Total Liabilities, Reserves and Surplus 

STATEMENT O F  INCOME AND EXPENSES 
For the Year Ended June 30,1966 

INCOME 
Dues of Annual Members 
Investment Income: 

Share from C.I.T. Consolidated Portfolio 
Interest on Deposits in Savings Accounts 

Annual Seminar 
Program and Social Functions 

Total Income 

EXPENSES 

Subscriptions to Engineering and Science Magazine: 
Annual Members $ 14,579.25 
Life Members 3,304.00 

Annual Seminar 
Administration (Directors' Expenses, Postage, Supplies, etc.) 
Directory A propriation 
Program and Social Functions 
Fund Solicitation 
Membership Committee 
ASCIT Assistance 

Total Expenses 
Excess of Exnenses over Income 

Board of Directors, Alumni Association, California Institute of Technology 
Pasadena, California 

I have examined the Balance Sheet of the Alumni Association, California Institute 
of Technology, as of June 30, 1966, and the related Statement of Income and Expenses 
for the year then ended. My examination was made in accordance with generally 
accepted auditing standards, and accordingly included such tests of the accounting 
records and such other auditing procedures as I considered necessary in the circum- 
stances. 

In my opinion, the accompanying Balance Sheet and Statement of Income and 
Expenses present fairly the financial position of the Alumni Association, California 
Institute of Technology, at June 30, -1966, and the results of its operations for the year 
then ended, in conformity with generally accepted accounting principles applied on a 
basis consistent with that of the preceding year. 

CALVIN A. AMES 
Certified Public Accountant 

September 27, 1966 
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Caltech Calendar 
October 

17 Caltech Lecture Series: Edwin H. Land- 
"New Experiments in Color Vision." Beckman, 
8:15 p.m. 

19 YMCA-ASCIT public meeting. Governor 
Brown, Athenaeum lawn, 11 a.m. 

22 Parents' Day 

24 - 27 Seventy-Fifth Anniversary Convocation 

26 Concert: Chad & Jeremy, British popular sing- 
ers. Beckman, 8:30 p.m. 

30 Concert: Los Angeles Artists Ensemble. Dab- 
ney, 8:15 p.m. 

31 Lecture: Aron Kuppermann-"The Intimate 
Story of a Chemical Reaction." Beckman, 

ABOUT SCIENCE 

Caltech's radio series, "About Science," 
is now being heard across the country 
on 80 affiliated stations of the National 
Education Network. Check your local 
newspaper radio logs. 

PLACEMENT ASSISTANCE 
TO CALTECH ALUMNI 

I The Placement Service may be of assistance to 
you in one of the following ways: 

I (1) Help you when you become unemployed 
or need to change employment. 

( 2 )  Inform you of possible opportunities from 
time to time. 

This service is provided to Alumni by the Insti- 
tute. A fee or charge is not involved. 
If you wish to avail yourself of this service, fill 
in and mail the following form: 

To: Caltech Alumni Placement Service 
California Institute of Technology 
Pasadena, California 91109 

Please send me: (Check one) 

Q An Application for Placement Assistance 

A form indicating a desire to keep watch of 
opportunities although I am not contem- 
plating a change. 

I Name ..... ~ . . .  . . ~ ~ ~  ................. Degree ( s )  ........ 

Address . . . ~  ......................... ~ . . ~  .......... Year ( s ) .-.-...- 

November 

7 Concert: Igor Stravinsky, Robert Craft, con- 
ductors, Caltech 75th Anniversary Symphony 
Orchestra. Beckman, 8:30 p.m. 

8 Freshman-Sophomore Mudeo 

14 Lecture: Arnold 0. BeckmanÃ‘G' Trustee 
Looks at Caltech." Beckman, 8:15 p.m. 

19 Norman Luboff Choir. Beckman, 8:30 p.m. 

19 Interhouse Dance 

20 Concert: Goldinan Duo. Dabney, 8:15 p.m. 

21 Lecture: Arthur E. Raymond-"Over the Hori- 
zon in Air Transportation." Beckman, 8:15 p.m. 

28 Lecture: Maarten Schmidt-"Quasars and the 
Universe." Beckman, 8: 15 p.m. 

ALUMNI ASSOCIATION OFFICERS AND DIRECTORS 

PRESIDENT SECRETARY 
Sidney K Gaily, '41 Donald S Clark, '29 
VICE PRESIDENT TREASURER 
Frederic T Selleck, '49 John R Fee, 51 

Theodore C Combs '27 Frank W Lehan, '44 
Donald D Davidson 38 Robert W Lynam, '54 
Manfred Elmer, 47 Paul D Saltman, 49 
Craig T. Elliott, '58 Richard P. Schuster, Jr., '46 

ALUMNI CHAPTER OFFICERS 
NEW YORK CHAPTER 
President Bruno H Piloz, '44 

75 Echo Lane, Larchmont, N Y 
Vice-president Willis A Bussard, '44 

Appleby Drive, RFD 1, Box 78B, Bedford, N Y 10506 
Secretary-Treasurer Harry J Moore, Jr '48 

Old Orchard Road, Armonk, N Y 10504 

BOSTON CHAPTER 
President Francis Morse, '40 

16 Reservoir Rd , Wayland, Mass 
Vice-president Theodore G Johnson, '57 

Blueberry Hill Rd , Sudbury, Mass 
Secretary-Treasurer Thomas C Stockebrand, '53 

55 Summer St , West Acton, Mass 01780 

WASHINGTON, D.C. CHAPTER 
Chairman Willard H. Hanger, '43 

4720 Sedgwick St , N W . Washington, D C 

CHICAGO CHAPTER 
President Laurence H Nobles, '49 

Dept of Geology, Northwestern Univ , Evanston, 111 
Vice-president Philip E Smith, '39 

Eastman Kodak Co , 1712 Prairie Ave , Chicago, 111 

SAN FRANCISCO CHAPTER 
President G. Neal Huntley, '54 

3136 Padre St , Lafayette, Calif 
Vice-president William N. Harris, '49 

1350 Cotton St.. Men10 Park Calif 
Secretary-Treasurer Harrison W Sigworth, '44 

10 Casa  Vieja, Orinda Calif 
Meetinas: 15th Floor, Enaineers' Club, 206 Sansome St 

San Francisco- 
Informal luncheons every Thursday a t  11:45 A.M. 
Contact Mr Farrar,  EX 9-5277, on Thursday morning 
for reservations 

SACRAMENTO CHAPTER 
President Harris K. Mauzy, '30 

2551 Carson Way, Sacramento, Calif. 95821 
Vice-president Frederick J Groat, '24 

877 - 53rd St , Sacramento, Calif 95819 
Secretary-Treasurer William D Pyle, '49 

3920 Dunster Way, Sacramento, Calif 95825 
Meetings University Club, 1319 "K" St. 

Luncheon first Friday of each month cit noon , 
Visiting alumni cordially invitedÃ‘g reservation. 

Engineering and Science 



How dull if everybody 
who joined us had the same aims, 

color, and 

The guy who wrote what you are reading joined the com- 
pany as an optical physicist. Now he's an advertising man. 
His assistant, an English and French major from Catawba 
College in Salisbury, N.C., who first joined our French 
affiliate, Kodak-Pathe, in Paris, has just written a manual 
in English that introduces beginners to a system of sepa- 
rations chemistry for which we market equipment and 
supplies. Her husband works in our Photographic Tech- 
nology Division engineering color motion-picture proc- 
essing systems. (Four other departments tried to lure him 
away. but he decided he preferred the exciting new de- 
velopment work in his area.) The chairman of our board 
also came originally as a physicist, the president as a 
mathematician, one of our two executive vice presidents 
as a chemical engineer, the other as a Ph.D. chemist. On 
the other hand, our vice president of marketing majored 
in economics at the local university. 

The point: out of self-interest, pure and frank, we 
have to help every college graduate who joins us find 
where he is happiest and can therefore earn raises fastest. 
What makes this a little e:isier here for both parties is 
our tremendous scope 

Having long been part of many, rnany more industries 
than the one with which the general public identifies us. 
we operate in technologies that range from optics to 
cattle nutrition, from knitting to laser-cavity design. Per- 

interests ! 

haps more significant to the 
person choosing an affiliation 
for the long haul, we have 
room and need for every shade 
of personal bent. In most peo- 
ple personal bent is still to be 
discovered at the time of 
college graduation. 

One makeup is tuned for 
avid pursuit of better under- 
standing of the physical world, 
whatever the purpose. He can 
enjoy himself here. Another 
will enjoy himself here far 

The general public knows us for 
snapshots and home movies. We like 
t that way. Actually, 72% of our 
sales comes from elsewhere. 

more in tough competition to create demand for the ulti- 
mate fruits of the first fellow's studies. One technical tal- 
ent finishes what the other technical talent starts. To man 
the long line between them, we have urgent need for just 
about every other honest technical talent, male or female, 
all creeds, all colors. That's how broad we are. 

Chat with our representative on campus or drop a note 
b o u t  yourself to Director.^ Business and Technical Per- 
sonnel Department, EASTMAN ODAK COMPANY. Roch- 
enter. N.Y. 14650 
'The engineer who previously occupied that position has been 
promoted to associate director of the PhotoTechnology Division. 
One of his former assistants then moved up to the job. 

An equal opportunity employer with major plants in Rochester, N.Y., 
Kingsport, Tenn., Longview, Tex., and Columbia, S.C. 



I, General Electric Company, 


