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FOREWORD

In 1975 Professor Eugene van Tamelen asked me whether | would be
willing to write a brief history of the Department of Chemistry at Stan-
ford. A number of eventscoincided so as to make it appropriate to record
in some way a little of what has happened in chemistry at Stanford since
the year 1891. First of all, it appeared that the Department would be
taking leave of the old Main Building in the near future —save for main-
taining a small portion for library, stockroom, and machine shop. Such
leave-takings are always appropriate reasons, or pretexts, for some de-
gree of stock-taking. Secondly, and perhaps most significantly, every
member of the Department recently experienced a sense of pride and
some measure of enhancement of his or her own stature, even though it
represented basking in reflected glory,when our colleague Paul Flory was
named sole winner of the Nobel Prize in Chemistry for 1974 . Asa lifelong
believer in the efficacy of the apostolic laying-on of hands, | have equally
believed, and taught my students, that to touch the great is to acquire a
tiny portion of greatness for oneself. Lastly, in recent years | have been
servingas Academic Secretaryto the University and, consequently, found
myself the custodian of many documents relating to the University since
its first days. From the standpoint of convenience, therefore, if for no
other reason, it appeared sensible to agree to Professor van Tamelen’s
request.

Now 1 find, after the event, that | have not written a history of the
Department of Chemistry at Stanford, though I believe | have provided a
skeletal framework around which someone may someday construct a
history. It may be that I have been influenced, without explicitly recogniz-
ing it, by my researches of recent years into the history of science policy.
For such historical work, covering unploughed soil, has a marked ten-
dency to produce in the historian what | can best describe as the archival
spirit, which drives one, as in laboratory work, to search out factual
material. And just as laboratory work, even in the best cases, can only be
transformed into science by contemplation, followed by its being woven
into the fabricof preexisting science, so archival material isconverted into
real history only if it, too, is considered, rearranged, and fitted into the
context of a larger whole. A schoolboy phrase comes back to me at this
point: “Geography deals with maps; history deals with chaps”.

A history of a department of chemistry ought, on that principle, to deal
with chapswho are, or were, chemists. | have, however, been conscious of
rather serious inhibitions against writing about chaps who are, or were,
chemists, and | have been even more aware, not only of inhibitions, but
also of what | regard as prohibitions against writing about the work of
those people.

It seems to me to be palpably obvious that to attempt a history of living
individualsis, on the one hand, presumptuous, in that no sound perspec-
tive can be gained of living persons; and hazardous, on the other hand, in
that, with the best will in the world and with the most dispassionately
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objective view, the writer is all too likely to give offense —if not to the
individual, then at least to the members of his family. | was ever cautious
in this regard, and see no reason to abolish the habits of a lifetime! With
one exception, | have confined my remarks about the members of the
Departmenta people to those who are no longer alive. The one exception,
Philip Leighton, isone for whom my affectionate regard is strong enough
to overcome my natural reluctance, secure in the knowledge that, of all
people, he will surely be forgiving of any distortion.

The principle of writing only about those who are no longer living has
imposed some rather severe restrictions on a writer of my age. Though |
have been a member of the Department for nearly as long a time as any
active member of the faculty, even my personal knowledge does not
stretch back to the earliest years of the Department! Some years ago Dr.
Swain gave me some scattered notes about the early members of the
Department, but these proved to be too sketchy to be of much use in
bringing out a lively sense of what men such as Lennox and Young were
really like. To my regret | never knew that rare, engaging, and (if what |
gather is true) infuriating person E. C. Franklin. If even half of the
anecdotal material on Franklin is true, he must have been an extraordi-
nary person. But since | cannot vouch for the authenticity of most of the
Frankliniana, I have regretfully omitted it. My personal knowledge being
limited to roughly the last thirty years, | have attempted vignettes of a few
of the faculty whom | knew (orthink I knew)well. Because the number of
members of the Department still living is much larger than the number
who are no longer with us, | hope that my younger colleagues might be
persuaded to keep filesof authentic anecdotes of current members of the
Department. A future historian will be grateful for such material, and
there are surely among the present faculty plenty of people possessed of
interesting foibles worthy of record.

I have not, in general, attempted any detailed assessment of the value,
or even interest, of the many researches carried out by members of the
Department. In the case of the livingsuch an assessmentwould be prema-
ture, and in the case of the dead, who is to decide what is important and
what trivial? | share with Henry Taube the conviction, which may soon be
judged to be antisocial in this utilitarian age, that the only important
factor in research is that the scholar carrying out the research should
enjoy and personally believe in what he is doing. If that, possibly selfish,
condition is satisfied | believe that such verdicts as history may record
about the lasting value of any given individual’s work are of secondary
importance.

Therecords of the Chemistry Department being relatively slender, the
future historian may find it helpful to know from which sources this
archival account has been drawn. | have found invaluable the annual
publications known as the “Register”, whose production, regrettably,
ceased in 1946-47 , to be replaced by the wretched Faculty/Staff Direc-
tory”, which is often incorrect both as to name and telephone number.
The Registers, lovingly and carefully assembled by such good servants of
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the University as Miriam Remele, are a gold mine of short biographical
information on the faculty, as well as providing accurate lists of degree
candidates. The more recent “Commencement Programs” are less
trustworthy as sources of information regarding degree candidates, and
the careful historian will do well to use the Minutes of the Senate of the
Academic Council. As a rule, the best short biographical material on
members of the faculty is to be found (after their death) in the Memorial
Resolutions offered to the Academic Council. These are printed in vari-
ous campus publications, but a virtually complete file of Memorial Resolu-
tionsis maintained in the officeof the Academic Secretary. In recent years
the University Archives have been quite carefully organized, and future
historians are likely to find good material and photographs in the arc-
hives, including, in some cases, laboratory notebooks and manuscripts.
Obituary notices in journals provide another source of information,
though these often prove to be rather compressed. In two cases, those of
Stillman and Franklin, friends produced small memorial volumes con-
taining useful personal, as well as scientific material; and it is to be hoped
that, as future funds may permit, such biographies may be prepared,
while memories are still sharp, of other members of the Department.

In looking at the record of the Department’s graduates, one feature
which stands out is the extraordinarily large number of students who
were undergraduate majors in the years immediately following World
War |. After World War |1 there was a large expansion of students — but
this time at the graduate level. Many of those who returned for graduate
work under the G. I. Bill worked for the M.S. degree rather than the
Ph.D., an option which has largely disappeared at Stanford, not only in
Chemistry but in most other departments, also.

Regardingillustrations, | am indebted to the Stanford News and Publi-
cations film service for photographs of recent faculty members and to
Susan Rosenberg, University Archives, for photographs of faculty mem-
bers in the early years of the Department. (I have, it should be noted,
restricted the photographs to those of tenured members of the Depart-
ment.) The floor plan of the original Chemistry Building in the Inner
Quad is a tracing which | made over the blueprint exhibited in Professor
Paul V. Turner’s exhibition “The Founders and the Architects”.

Thewriting of evenan outline of a history recalls for the writer pleasant
memories; it may, | hope, bring other pleasant memories to readers.

ErRic HUTCHINSON

February, 1977
Stanford University



CHAPTER ONE

TheEarly Years

IHE LeELAND STANFORD JUNIOR UNIVERSITY has its origins in the

Grant of Endowment executed November 11, 1885. That
Grant followed an Endowment Act of the State of California,
passed by the California Legislature and signed by the Governor of
the State, George Stoneman, on March 9,1885. The cornerstone of
the University was laid on May 14, 1887, with the expectation that
the University would open on May 14, 1888, exactly twenty years
after the birth of Leland Stanford,Jr. That expectation was frus-
trated by a series of delays, and Stanford University actually
opened its doors to students on October 1, 1891.

Before the University ever opened, President David StarrJor-
dan had determined on a number of policies which set a style for
Stanford. One which has a bearing on this account was the decision
to have the University organized on a departmental basis. (The
basis of a School structure came considerably later.) In marked
contrast to what was the current mode in most other U.S. colleges
and universities of the time, Stanford’s faculty was to be built
around the concept of autonomous departments. Jordan put into
practice a notion that he had long held: “Each Professor Sovereign
in his own Department”. Although that slogan contained more
hyperbole than actual policy, it nevertheless reflected Jordan’s
conviction that the age was past when all college instructors re-
ceived pretty much the same training. The specialization of
academic disciplines had by this time proceeded so far that the
Professor of Latin could no longer commentintelligently on what a
Professor of Chemistry should be doing, and conversely. Accord-
ingly, when Stanford welcomed its first students there were
twenty-five departments — all of them necessarily small. This brief
account deals with one of those Departments - the Department of
Chemistry —and the story of its growth and changes from 1891 to
1976.
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During the first decade after the opening of the University,
the Department of Chemistry was housed in the building now
known as Building 60, immediately to the west of Memorial
Church. Figure 1is a reproduction of a portion of the original
blueprint for the buildingsin the Inner Quad, showingthe location
of the building and the ground floor layout. This building and its
location were never very satisfactory, and within a few years of
occupation the members of the Department were pressing for
more suitable quarters. There was, quite naturally, some reluc-
tance on the part of the University to construct additional buildings
so early in its existence, and for some time the request for new
accommodation fell on deaf ears. There is a story, of quite uncer-
tain authenticity, that the decision to erect a new building was
forced on Mrs. Stanford by stratagem. It was her custom to drive
up to the Sunday services in Memorial Church in her carriage,
stopping immediatelyin frontof the Church. One Sunday a tank of
hydrogen sulfide was reported to be “accidentally” opened just
prior to Mrs. Stanford’s arrival, apd that circumstance, it is said,
was quite enough to persuade her that Chemistry should be re-
housed as far as possible from the Inner Quad.

Interesting though that story might be, the truth is likely to be
less comical. Professor Stillman was well known to Senator Stan-
ford, and it seems more than probable that Stillmanhad spoken to
him about a new building. After the Senator’s death, Mrs. Stan-
ford, who determined to implement her husband’s wishes, pro-
vided funds from her own private resources for the new building
and expressed concern and interest in the construction of a new
laboratory.' The architect chosen to design the new laboratory was
Clinton Day of San Francisco, who also was architect for the first,
ill-fated University Library. Professor Paul V. Turner has pro-
vided evidence? that Mrs. Stanford considered Day to be wasteful
of money. In spite of the fact that the Main Chemisty Building and
the outlying Assay Laboratory were constructed at a cost of
$233,664 for some 60,000 square feet of space, she commented, in
reference to the new Library plans: “There must be no extrava-
gance for foolish arrangements.. .. Mr. Day is in the minority
alwayswhen he undertakes to put any useless things in the interior
suchas | donot approve of, suchas he did in the chemical building,
fancy door knobs and fancy springs costing $3 each when he could
have done them for one dollar ($1).1 have never forgotten this.”

1 G. Nagel. “Lettersof Jane Stanford.
2 P. V. Turner. “The Library That Never Was”. The Imprint of the Stanford
Library Associates, Vol. 11, No. 1, April 1976.
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Construction of the new building proceeded more slowly than
anyone expected. Some small glimpse of the frustrations experi-
enced by those who plan and oversee the construction of university
buildings may be caught from the following quotations. “The new
Chemistry Building will probably be ready for occupation during
the year 1901-02.”3 “The Chemistry Building will be occupied
sometime during the year 1902-03.”4 These plaintive notes disap-
pear in 1903, when the building was finally occupied.

The Main Building still stands, but the Assay Laboratory, which
in its later years did duty as the first home of Chemical Engineer-
ing, was pulled down to permit construction of the John Stauffer
Physical Chemistry Laboratory. The Assay Laboratory stood on
the spot now covered by lawn, directly in front of the physical
chemistry laboratory. The Main Building has been modified only
slightly since its construction. In the early 1960s Room 20 was
remodeled, and the area which formerly comprised a small class-
room and the author’soffice and laboratory was converted into the
Swain Library. All in all, in spite of some inconveniences, the Main
Building served the needs of the Department well for nearly
seventy-five years. Some damage was done to the Building during
the 1906 earthquake. Chimneys through which fume hoods dis-
charged fell to the ground, and some of the outer walls were badly
shaken. The rather careless filling-in of the walls only became
evidentduringthe remodeling mentioned above. When the plaster
was stripped from the walls of Room 20 several large areascould be
seen in which brick rubble had been packed with cement to patch
up the earthquake damage!

The first person to occupy a post in the Chemistry Department
wasJohn Maxson Stillman, appointed Professor in 1891. Stillman
was born in New York City on April 14,1852,but spent most of his
early years in Sacramento and San Francisco. He graduated from
the University of California in 1874. After two years of further
study at the Universities of Strassburgand Wiirzburg, he returned
to the University of California asan instructor in organicchemistry
and general chemistry. In 1882,seekingbetter prospectsthan were
presented to him in Berkeley, he accepted the position of chemist
with the Boston and American Sugar Refining Companies in the
city of Boston. The account of Stillman’sappointment to Stanford
is best told by one of his closest friends: “When Stanford University

3 Stanford Register, 1900-01. Leland StanfordJunior University, (April 1901) p.
123.

# Stanford Register, 1901-02. Leland StanfordJunior University, (April 1902) p.
118.
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was proposed by Senator and Mrs. Stanford and Doctor Jordan

had been selected by them to put the institution into operation,

Senator Stanford asked Doctor Jordan to look into the qualifica-
tions of one man and only one, for a position on the faculty of the

university thatwas o be. That manwasJohn M. Stillman,the son of
his old-time friend, associate, and family physician in Sacramento

and later in San Francisco, Dr.J. B. D. Stillman.”’s Needless to say,

following such a request from the founder, Jordan appointed

Stillman, who remained in active service with the University until

1917 and died in 1924.

There is always a risk that appointments made at the behest of
the mighty may turn out badly, but Stillman’s appointment was a
good one. Even after making allowance for the fact that memorial
volumes tend to be tinged with the fulsome, Stewart Young’s ac-
counts leaves an impression of Stillman as a man out of the ordi-
nary. “He had, first of all, a profound respect for sound scholar-
ship, and this not only led him to equip himself as thoroughly as
possible in matters of learning, but it also became a living influence
upon those with whom he came into contact, an influence which
awakened in others aspirations for self-improvement and carried
with it a realization of the value of knowing things
well. .. . Stillman’s participation in all things having to do with the
day’s work was always very active and very effective, and he was
frequently called upon to do more than his share. But he never
stinted himself. A rigorous honesty with himself and an unusually
keen instinct in divining the possible and probable results of an
administrative policy, combined with a fine idealism and a high
sense of duty and responsibility to his superiors in administration,
made his counsel and executive skill invaluable during the forma-
tive period of the young university. He gained much pleasure from
this general administrative work, and was by nature well consti-
tuted for it, being able, on occasion, to enforce an unpopular ruling
with so much of diplomacy as to arouse a minimum of antagonism.
He was for several years vice-president of this University,” and
often acting president. .. .As a department executive, where his
authority was almost autocratic, his attitude was always forbearing,
kindly, conciliating,and helpful, but he was nevertheless ajealous

5 G.C. Edwards, “Words of *Appreciation”Collected pieces in a Memorial Vol-
ume, John Maxson Stillman . (Stanford University), 1924.

8 S. W. Young, “Biographical Sketch”. Ibid.

7The chairmanship of the Committee on Ways and Means and the vice-
presidency of the University were vested in the same individual. For many
years Stillmanand John Casper Branner held those posts on a rotating basis.
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guardian of his rights and prerogatives. His willingness to freely
discuss questions of policy, to listen patiently to opposing viewsn
and hisalwaysunruffled, dignified, and gentlemanly bearing were
largely responsible for an almost ideal atmosphere in the faculty of
which he was the chief. .. .There was something in Stillman’sart
as a teacher that almost invariably commanded the respect, admi-
ration, and devotion of his pupils. It was not merely that he lec-
tured well and taught well in the laboratory; nor was it merely that
he was painstaking, patient, and generous to a fault of his time and
energy. . .. If itisto be explained at all, I think it was due to a fine
power that was his, of keenly discerning the deeper spiritual
characteristics and mental traits of each of those with whom he
came into contact. .. .-

It is a spectacular reflection of both the changing times and
changing values that Stillman should have been not only a valued,
administratively hard-working citizen of the University, holding
the chairmanship of the Department, but that he should also have
had some reputation as a chemist beyond the confines of Stanford.
For, discounting a considerable number of “public service”
speeches and the like, Stillman’stotal scientific work consisted of
some nineteen paperss and one book, of which the book and seven
papers dealing with medieval chemistry were the work of his re-
tirement years. He was formally appointed Executive Head of the
Department in 1904,

Two additional teachers were appointed in 1892, George Mann
Richardsons and Lionel Remond Lenox. Richardson began his
academic life at Lehigh University but transferred to Johns Hop-
kins, where he was awarded the Ph.D. degree in 1890. For two
years before coming to Stanford he taught analytical chemistry and
organic chemistry at Lehigh. Richardson’s career as professor of
organic chemistry at Stanford was relatively short. He took leave of
absence from the University in 1902 and died on July 26 of that
year.

Lenox took his Ph.D. degree at Columbia University in 1888,
following which he served as instructor in chemistry at Lehigh for
two years. During 1890-92 he was a chemist in the Ordnance
Department in Washington, D.C. Like Richardson, Lenox died
while still an active member of the Stanford faculty.

8 Several of Stillman’searliest papers dealt with the extract of the Californiabay
tree—a subject on which Professor R. H. Eastman carried out researches
some seventy years later.

? Richardson’s grandson has been for many years a member of the chemistry
faculty of the California State University at San Jose.
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In 1893 Stewart Woodford Young was appointed instructor in
the department. After taking his B.S. degree at Cornell in 1890 he
taught for one year at that university. Following a two-year ap-
pointment as instructor at Swarthmore he joined the Stanford
faculty, where for many years he taught physical chemistry. Some
of Young’s friends described him as “brilliant”, though in fact his
researches were sparse. Emeritus Provost F. E. Terman remem-
bers Young’s lecture as being uninspiring, though he sparked
interest in a few students from time to time.

Until 1899 the four men, Stillman, Richardson, Lenox, and
Young, comprised the entire Department. Even by 1893 the cur-
riculum had been developed to include eight lecture courses, in-
cluding elementary and advanced inorganicchemistry, elementary
and advanced organic chemistry, industrial chemistry, and the
history of chemistry. There were laboratory courses in organic
chemistry, organic preparations, and qualitative and quantitative
analysis. At the same time the Department of Chemistry cooper-
ated with the Departments of Civil and Mechanical Engineering in
the education of students for the advanced degree of Engineer in
Chemical Engineering.

In the early years of the University many studentsentered Stan-
ford with recognized high school credentials, but there was provi-
sion for admission with special standing for those students who
demonstrated promise but were lacking in some requirements,
which they later satisfied by study after admission. In the early
years, also, it was not uncommon for students with baccalaureate
degrees from other institutions to take undergraduate work in
chemistry at Stanford. Two such students were Charlotte M. Wray
(B.S. Swarthmore) and Allyn Heald Cooke (A.B. Willamette).
Charlotte Wray had the distinction, in May 1894, of being awarded
the firstdegree earned asa chemistry major. InJanuary 1895three
more students of the Department were awarded A.B. degrees-
Maxwell Adams, Frank R. Dray, and Alfred S. Miller (whoreceived
the A.M. degree at the same time).

The story of the early years of the University would be incom-
plete without an account of two men who, though not members of
the original pioneering faculty, nevertheless came to represent
continuity with that group. The two men in question were Robert
Eckles Swain and John Pearce Mitchell.

Robert E. Swain, born in Hollister onJanuary 5, 1875, entered
Stanford in the Autumn of 1894 as a student with special standing,
i.e. with academic “holes” to be made up at Stanford. In his re-
marks on Stillman (see ref. 5), Swain speaks of the gentle sympathy
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with which Stillman treated him and encouraged him to take up
chemistry as a major subject. Swain duly received the A.B. degree
in 1899, having served as a teaching assistant in his senior year.
Upon graduation he was appointed instructor but was immediately
granted leave to proceed to Yale, Strassburg, and Heidelberg for
further study. After receiving the Ph.D. degree from Yale, Swain
returned to Stanford in 1902and remained in continuous associa-
tion with the University until his death in 1961.

In the year in which Swain graduated A.B. at Stanford, John
Pearce Mitchellenrolled as a freshman. Mitchell wasborn in Provi-
dence, Rhode Island, on June 4, 1880. The son of a physician,
Mitchell had an early ambition to study medicine also, but he was
frustrated in that ambition by the circumstance that, in his youth,
an attack of scarlet fever left him with a serious loss of hearing. He
took his A.B. degreein 1903and his A.M. in 1904, leaving thereaf-
ter for ayear’sstudy at the University of Leipzig. Mitchell returned
from that year in Leipzig with what must have been one of the
earliest samples of radium to be brought to the U.S. He was de-
stined never to carry out research on radium compounds, how-
ever. The sample disappeared, and it was found again only many
years later in E. C. Franklin’s office. Since the latter had some
strongly developed magpie proclivities, there is a strong presump-
tion that Franklin took the sample from Mitchell’s office.

Mitchell began his teaching career as an instructor in the year
1905. He was awarded the Ph.D. degree in 1909 —an Occurrence
which was possible since, as instructor, Mitchell was not a member
of the Academic Council. In 1925he was appointed Registrar, and
duringthe period 1925-45he was the second-ranking officer in the
University, exercising the role of Vice-president for academic af-
fairs in all respects except title.

Although the contributions of an academic department are, and
doubtless should be, reckoned in terms of the additions made to
knowledge, the Department of Chemistry at Stanford has made
unusually large contributions to what is best described as parochial
University service, by providing members of the faculty to serve in
administrative positions.

One of the earliest and most important University bodies was the
Committee on Ways and Means. It was customary for the Chair-
man of the Committee on Ways and Means to serve as Acting
President when David StarrJordan was away from the campus, as
he frequently was. Stillman was Chairman of Waysand Means for a
number of years. He was Acting President in 1904—a particularly
important year, since during 1904 Stillman, with Trustee Horace
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Davis, had a large hand in drafting the Articles of Organization of
the Faculty as a check on the then almost unlimited powers of the
President of the University.

Swain resembled his mentor, Stillman, in many respects. He
followed Stillman as Executive Head of the Department in 1917,
and he, also, was a prominent member of most of the important
committees at Stanford. During the period 1929-33, when Presi-
dent Ray Lyman Wilbur was serving as Secretary of the Interior,
Swain was Acting President of the University.

Mitchell’s twenty years of service as Registrar set many of the
patterns in which Stanford functions, and it would be difficult to
overestimate his deep administrative imprint.

In recent years the author of this history has served as Academic
Secretary, and Professor D. M. Mason served as Associate Dean of
Undergraduate studies from 1972 to 1976.

Academic departments, like academic persons, do not lend
themselvesto facileanalysis. Any assessment of adepartment, or of
an individual scholar, is inevitably incomplete. It is essential that
the analysis be made after a sufficiently long time has elapsed, in
order to provide perspective to the analyst. But—and this is what
makes history such a tantalizing challenge —no analysis is ever
final, because perspective itself changes with time: it is inconstant
and mutable. Fashion in scientific activity is as easy to detect as in
any other human activity, and is often just as fleeting and insub-
stantial. Significance, even for the short run, is a much harder
quality to determine. Importance for the long run may be so
elusive as to be undeterminable by the contemporary analyst.

The historian of science accordingly faces peculiar hazards in
trying to assessthe contributions to learning made by a department
over an eighty-year span. The hazard is large even if attention is
restricted to what might be called the physical product,i.e the pub-
lished accounts of researches carried out by a department. But the
hazard is still greater if one tries to assessthe contributions of what
is not simply a lifeless building and its laboratories but, rather, is a
chain of scholars, affecting the minds and ideas of other scholars.
The human product of a department (if the lifeless word product
may be excused here) extends, like a family tree, outwards and
upwards. A single example serves to illustrate the effect which
stretches over generations.

W. D. Harkins, a local Menlo Park youth, was the first graduate
studentawarded the Ph.D. degree at Stanford (1907).He went on
to establish a distinguished career in the chemistry department at
the University of Chicago, where he made very important con-
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tributions in the fields of colloid chemistry and monomolecular
films, training scores of students in those subjects and making
Chicago an internationally acclaimed center for such studies. Many
of Harkins’ students went on to other universities where, in turn,
they expanded knowledge in colloid and surface chemistry.

The direction taken by Harkins’ work could in no way have been
predicted on the basis of his graduate work at Stanford, but are we
to say, on that account, that Stanford was unimportant in rearinga
distinguished school of colloid chemistry?

Stillman’s case presents yet another example. Disregarding his
papers on subjects other than science, Stillman published a total of
nineteen papers and one book —and, even so, managed to acquire
a good reputation asa chemist. Of those publications, seven papers
and his book on the history of alchemy were the product of his
retirement years. Yet, slender as Stillman’s output may seem by
modern standards, what he did write was marked by scholarshipof
a high quality. In spite of the fact that he was not a strong classical
scholar, and in spite of the-meager resources of early California
libraries as regards medieval manuscripts, Stillman’sstudies in the
history of science are carefully researched and clearly written.

Nevertheless, Stanford’s earliest chemistry professors were
more distinguished for their dedication and loyalty to the young,
growing institution than for their contributions to scientific knowl-
edge. | have already mentioned the contributions made to Univer-
sity administration by early faculty members from the Department
of Chemistry. An example of service to, and within, the Depart-
ment is provided by William Henry Sloan. Sloan received his A.B.
and A.M. degrees at Stanford in the years 1903and 1904, respec-
tively, but he never proceeded to the Ph.D. degree. Appointed
instructor in 1906, following a period of study with W. Ostwald,
Sloan spent the next thirty-six years in painstaking devotion to the
effective teaching of analytical chemistry. Though his scientific
career may appear dull and uninspiring to some,and though tothe
ambitious his excruciatingly slow promotions (he was associate
professor until just a few years before his retirement) might be
accounted the mark of near-failure, his love for Stanford and his
dedication to her interests survived what might appear to some
people unendurable frustrations. Sloan was remarkably shrewd as
a businessman. Born in Mayfield, thoroughly familiar with the
local area, he made very profitable investments in real estate. After
retirement he turned over to the Department of Chemistry much
of his fortune to endow the David L. and Lavinia E. Sloan Memo-
rial Scholarships for the support of graduate studentsin chemistry.
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Atotally different kind of individual entered the Department of
Chemistry in 1903, in the person of Edward Curtis Franklin.

Born on March 1, 1862,in Gary City, Kansas, E. C. Franklin
had a varied youthful existence as a druggist’s assistant, ajobbing
printer, and cornetist in a brass band before he entered the Univer-
sity of Kansas at the age of twenty-two. On graduating he was
appointed assistant in chemistry, in 1894 he was promoted to
associate professor, and in 1898 he was appointed professor of
physical chemistry. From 1903, when he joined the Stanford fa-
culty, to 1906, Franklin was associate professor with responsibilities
for organic chemistry (succeeding Richardson, who died in 1902).
In 1906 he became Professor of Organic Chemistry.

Franklin possessed an iconoclastic nature, and he was given to
what at times amounted to an over-frank expression of opinions.
As mischievous as a child, in some respects, he nevertheless had a
first-rate mind: on many occasions a shrewd question from
Franklin deflated a seminar speaker carried away on the wings of
hypotheses. Within the Department of Chemistry he generated
untold anecdotes and legends.

The name of E. C. Franklin, it is safe to say, will alwaysbe linked
with the chemistry of ammonia and with the chemistry of sub-
stances dissolved in liquid ammonia. It was characteristic of the
chemistry of Franklin’s time—as it is beginning to be once again at
the present time—that although one might label oneself as an
organic chemist, there were no inhibitions, internal or external, to
prevent a person from taking the whole realm of chemistry asone’s
province. In Franklin’s work, accordingly, we find many experi-
ments on physical properties of solutions in liquid ammonia and
methylamine, as well as preparative methods for a wide variety of
inorganic ammonia compounds. The quality of Franklin’s work
received widespread recognition: honorary degrees and medals
were awarded to him, and he remains the only “in-house” member
of the Stanford faculty ever to have been elected President of the
American Chemical Society.

Imaginative and ingenious himself, Franklin stimulated imagi-
nation and ingenuity in his students, many of whom went on to
distinguished careers. From Franklin’s University of Kansas
period, H. P. Cady and C. A. Kraus became outstanding chemists.
One of Franklin’s Stanford students who maintained close rela-
tions with the Department of Chemistry by his presence in the
Carnegie Institution Laboratory on Governor’s Lane was H. H.
Strain, whose work on plant pigments and chromotographic sep-
aration brought well deserved acclaim.



CHAPTER TWO

The Middle Years

IF THE PeErIOD 1892-1917 may be described as the Stillman era,

then the years 1917-1940undoubtedly must be called the Swain
era. Robert Eckles Swain was trained as a biochemist in a period
when biochemistry was relatively undeveloped. He paid a great
deal of attention to the effects of atmospheric pollutants, notably
sulfur dioxide, on the growth of various forms of plant life. Atone
time much of the basement was given over to “polluted
greenhouse’’work. As a pioneer in this field of research, Swainwas
soon in demand as a consultant for large-scale investigations of
pollution. For example, in 1909-11the U.S. Department of Justice
carried out investigations of smelter smoke damage,for which
Swain served as an agent of the government. Again, in 1910-12,he
served as expert chemist with the Reference Board of Consulting
Experts for the U.S. Department of Agriculture in similar investi-
gations of the adverse effects of atmospheric pollutants. In 1920-
21alarge suitwas brought to courtin connection with the Salt Lake
Valley smelter smoke pollution, during which Swain served as a
Commissioner to the U.S. Federal Court. During 1937-38 he
served as scientific adviser to the International Tribunal estab-
lished jointly by the Canadian and U.S. governments in order to
settle disputes arising from pollution caused by the Trail Smelter
Company in British Columbia. Many other bodies, local, statewide,
and national, sought his advice on questions of atmospheric pollu-
tion, in 1957 he served as a member of the Hearing Board of the
Bay Area Pollution Control District.

Swain was by temperament well suited to work on committees
and boards. In an age when the Stanford faculty played a very
active part in the municipal life of Palo Alto, he served asa member
of the Palo Alto City Council from 1912to 1921 and was Mayor of
Palo Alto from 1914 to 1916. In University governance Swain
likewise had a very active role. For a long periodduring the 1920s
and 1930s it was a rare event for him not to be a member of the
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Advisory Board, the powerful University body which advises the
President of the University in matters of academic appointments,
reappointments, and promotions. Swain also served as a member
of the Board of Directors of the Hoover Library (now the Hoover
Institution), and he had a large hand in establishing the Stanford
Research Institute, during the early days when that organization
was formally affiliated with the University.

Punctilious as to detail, and invariably well briefed on pending
business, Swain inevitably had to be active in local, national, and
international scientific societies. He served the American Chemical
Society in many capacities. He was a delegate to the Eighth Con-
gress on Industrial Chemistry at Strassburg in 1928; he was a
member of the Committee on the Teaching of Chemistry in 1934-
35; he was a member of the Committee on the Professional Status
of Chemistsin 1934-35; and he was a member of the Committeeon
the Professional Training of Chemists from 1936 to 1941, serving
as chairman of that body from 1939to 1941. He was a director of
the American Chemical Society from 1937 to 1946, and he served
as chairman of the Committee on Biochemical Nomenclature of
the National Research Council from 1936 to 1941. Swain was
appointed member of the U.S. Delegation to the meetings of the
International Union of pure and Applied Chemistry in Cambridge
(1923), The Hague (1928), Madrid (1934), Lucerne (1936), and
Rome (1938).

All these activitiesinvolved travel in an age before airplaneswere
common, and gave rise to the irreverent quip that Swain was
Stanford’s “Pullman Professor of Chemistry”. Yet despite these
outside activities he was diligent in discharging his Departmental
responsibilities: he regularly taught two or three courses per year
in biochemistry and industrial chemistry. Given his rather formid-
able character, his long (twenty-three years’) tenure as Executive
Head, and his detailed knowledge of the pathways of power in the
University, Swain inevitably left his firm imprint on the Depart-
ment of Chemistry. The years during which he presided over the
Department were financially strained, both as regards University
funds and external resources. Even so, the appointments to the
faculty during the period 1917 to 1940 were remarkable in that all
the persons appointed by Swain were active in research and were,
in addition, gifted and dedicated teachers. The list of men re-
cruited to the faculty in Swain’s regime is long and honorable:
Parks, Leighton, Luck, Noller, Loring, Ogg, Berstrom, Koenig,
van Rysselberge.
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Swain has been described as “running the Department with a
firm guiding hand”.1 By present-day standards, when significant-
ly, we have Departmental Chairmen rather than Executive Heads,
Swain may well be judged to have been an autocrat; though it is
reasonable to suppose that in the matter of faculty appointments

he was influenced by Franklin’s wide knowledge of chemists and
chemistry. The style of administration which involved the Execu-
tive Head in making decisions down to almost trivial detail has
disappeared, and it is unlikely to return to academic departments
in major universities. Yet it must be conceded that, asjudged by the
persons appointed to faculty posts and by the scholarly output of
the Department, the Swain era was a very important period in
which sound growth was added to Stillman’s pioneering founda-
tion. At the same time, it must be acknowledged that Swain oper-
ated the Department so economically —making it a matter of prin-
ciple always to return part of the yearly budget unspent — that his
successor, P. A. Leighton, encountered great difficulties in making
ends meet. Much vigorous argument was needed to persuade the
University that a larger budget was an absolute necessity in the
post-Swain years.

Virtually all of the faculty-building of those years took the form
of highly selectiveappointment at the lower ranks, followed by slow
progress up the promotion ladder. Depression times made it dif-
ficult for young faculty to acquire research funds but also made it
essential to promotion that they should be active in research as well
as diligent in teaching. A major exception to this pattern of de-
velopment occurred in the case of James William McBain.

James William McBainwasborn in Chatham, New Brunswick, in
1882. His undergraduate work at the University of Toronto was
followed by doctoral studies under the direction of H. Quinke, a
distinguished colloid chemist at the University of Heidelberg.
After completing his doctoral work, McBain began a twenty-year
career at the University of Bristol, England, originally as Lecturer
and then as the first holder of the chair of chemistry endowed by
Lord Leverhulme, the founder of the Lever Brothers industrial
empire. McBain had broad interests in physical chemistry, but his
main contributions lay in two fields, the adsorption of gases on
solid surfaces and the elucidation of the properties of detergent
solutions.

Although the uptake of gases by porous solids isa phenomenon
which Dewar used as a means of improving the vacuum in closed
systems,and although the uptake of dyesand other materials from
1 Memorial resolution presented to the Academic Council,June 6, 1961.
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solutions by fabrics has been a part of everyday experience from
the earliest days of mankind, knowledge of these phenomena was
largely limited to empirical information of a crude nature during
the first years of this century. McBain and his students at Bristol
made extensive studies of the adsorption of gases on charcoal and
other solids of large surface area, obtaining relationships between
the weight of gas adsorbed and the equilibrium gas pressure,
thereby providing the basis for “adsorption isotherms”. Such
knowledge was of direct, practical importance in the manufacture
of gas mask canisters in World War |, and also provided a
framework on which an understanding of heterogeneous catalysis
was later built. This side of McBain’s researches resulted in a
monograph “Sorption”, published in 1931

Much of McBain’s work at Stanford represented a continuation
of his work at Bristol on the unusual physical properties of soaps
and soap solutions. In particular he devoted much effort to work-
ing out the complicated phase diagrams of a number of metal
alkanoates and to characterizing their aqueous solutions. The
peculiar properties of those solutions, which are markedly
nonideal and are capable of dissolving large amounts of normally
water-insoluble materials, were interpreted by McBain as arising
from the formation in aqueous solution of clusters of ions, called
micelles. McBain and his students at Stanford accumulated a large
body of data on these systems, often at the cost of great labor. The
metal alkanoates are tiresome materials to study in aqueous solu-
tion because, being the salts of weak acids, they are very sensitive to
changes in pH. Only towards the end of McBain’s career did less
troublesome colloidal electrolytes become available, e.g. the alkyl
sulfates and sulfonates. Later workers had a much easier task in
studying alkyl sulfates. Measurements of the solubilities of organic
liquids in soap solutionswere of great practical value during World
War Il in connection with the large-scale production of emulsion
polymers.

Although adsorption and solubilization were the areas in which
he did his best and most extensive research, there was scarcely any
part of colloid chemistry to which McBain failed to make some
contribution. He classified a number of obscurities in the prepara-
tion and stabilization of sols; and by the use of an ingenious but
well-nigh unworkable apparatus which, at great speed, sliced off a
surface layer from a large expanse of aqueous solution, he made
direct measurements of the amounts of surface-active materials
adsorbed at the air-water interface. McBain was well acquainted
with The Svedberg and much intrigued by Svedberg’s massive



THE MIDDLE YEARS 15

oil-driven ultracentrifuge. Believing that such an instrument
should be susceptible to modification and simplification, McBain
invested considerable effort in developing the opaque, air-driven-
top ultracentrifuge, the concept of which was simplicity itself —a
rapidly rotating metal top driven by a turbine attached to a high-
pressure air blast—but one which required extreme nicety in
machine shop work. By dispensing with the elaborate auxiliary
optical equipment of Svedberg’s analytical ultracentrifuge, the
McBain spinning top enormously reduced the space required for
sedimentation measurements, but the instrument never became as
popular as it deserved to be.

McBain trained many graduate students. For the times, McBain
was unusual in that he succeeded—by dint of much effort—in
obtaining sizable gifts from U.S. industry to support his researches,
and he was much ahead of his time in gathering around him a
group of postdoctoral scholars who, although informally, added
much to the education of his graduate students. He maintained a
very extensive card index of literature topics, and, even on a casual
request, was able to provide his students with fifteen or twenty
up-to-date references on almost any aspect of colloid chemistry.
His research output was large: he wrote two books and more than
450 papers. Yet his scientific reputation, though in no way di-
minished by such productivity, rested mainly on his imaginative,
simplified way of looking at problems. He rarely planned unneces-
sarily complicated experiments, and a great deal of his research
was carried out using standard stockroom equipment. The bold-
frontedness of his attack on scientific problems, and his refusal to
be intimidated by quite formidable problems, were recognized by
his election as Fellow of the Royal Society in 1925, by the award of
that Society’s Humphry Davy Medal in 1939, and by the award of
honorary degrees from a number of institutions.

Retirement was fundamentally unthinkable to a man with Mc-
Bain’s temperament. Although he looked forward to the freedom
for travel when he became emeritus, the notion of discontinuing
his research was far from hismind. He planned to move some of his
work to the fledgling Stanford Research Institute in Menlo Park,
but before that move had proceeded very far he was invited by
Prime Minister Nehru to build, and to serve asthe first Director of,
The National Chemical Laboratory of India. Overcoming great
obstacles in the construction of the laboratory in Poona, he quickly
assembled a competent staff which, with the initial assistance of a
few young chemists who accompanied him,2 soon settled down to a
2 Notably S.S. Marsden, now Professor of Petroleum Engineering at Stanford.
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program of research on chemical problems of national economic
importance to the nation. In three years McBain provided a base
forthe economicdevelopment of India, on a scalewhich rarely falls
to the lot of any individual. When he left India, his successor, G. I.
Finch, inherited a thriving scientific laboratory.

That the appointment of McBain to the faculty at the rank of
professor was a marked aberration from the normal pattern is
clearly shown by the fact that between 1903and 1960 McBain was
the only person appointed at tenured rank in the Department.
(From the 1960s onward this pattern has changed radically: now
the more common entry to the established faculty of the Depart-
ment appearsto be at the tenured level rather than by progression
through the ranks.)

George S. Parks entered the department as instructor in 1920,
after obtaining his Ph.D. at the University of California, Berkeley,
and after one year’s teaching service at the California Institute of
Technology. As a graduate student he developed an interest in
experimental thermodynamics, calorimetry in particular, which he
followed unswervingly for the whole of his professional career. A
quiet, unspectacular individual, he carried out most of his re-
searches in the basement of a small building located where one of
the lawns in front of the Stauffer Physical Chemisty Laboratory
now spreads. That extraordinary building, which began its life as
an Assay Laboratory, fitted with furnaces and cupels for relatively
large-scale reduction of ores to metals, eventually became the home
of Chemical Engineering, prior to the construction of the third
Stauffer Laboratory. In the basement of that assay building there
was a small laboratory which must surely rate as one of the most
substantial, most isothermal rooms ever constructed on campus.
When the time came to demolish the basement it was found to have
concrete walls which were eight feet thick in some places. It was an
admirable place in which to use sensitive suspension galvanomet-
ers,and, fromthe standpointof the calorimetrist, the room had the
magnificent feature that, with no artificial aids, the temperature
remained constant to within less than +-1°C from one year’send to
another. | used that laboratory in succession to Parks and, what-
ever its dungeon-like qualities, it was never bettered as a ther-
modynamic laboratory.

Parks’ calorimetry was all developed in the days before recording
instruments and stable dc amplifiers were available. Temperature
changes were registered either by means of platinum resistance
thermometry or multijunction copper- constantan thermocouples,
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and, in order to measure changes to a precision of £0.001°C, it was
necessary to use the most sensitive suspension galvanometers avail-
able, which in turn called for stable, vibration-free rooms. The
“annexbasement” formed the locus for Parks’work for nearly four
decades.

Parks’ thermodynamic measurements fell into two classes: mea-
surements of heats of combustion, giving delU for the combustion
process (from which delH is readily derivable by using the gas laws),
and measurements of heat capacities, from which, with the third
law of thermodynamics, entropy calculations may be extracted.
Finally, from the relation delG = delH - TdelS the free energy change,
and the standard free energy change, of a reaction may be
evaluated.

T o chemists who only use thermodynamic dataand have no hand
in obtaining such data in the laboratory, experimental ther-
modynamics often appears to be dull. The fact is that although the
measurements involve much repetition, the satisfaction which at-
tends the precise measurement of a quantity which has a high
probability of enduring for all time is enormous. Parks felt that
satisfaction deeply, and he raised precise calorimetry, using rela-
tively simple apparatus, to an art form. In his lifetime, and with the
assistance of a small number of gifted graduate students, he ob-
tained a significant fraction of the currently available ther-
modynamic data for hydrocarbons and oxygenated hydrocarbons.
He took his pleasures simply, and, as befits someone who dedicates
his life to the accumulation of dependable measurements, he was
cautious and conservative. Yet itisoften the truly conservative who
yields the most progressive products. It was so in the case of Parks
in at least three distinct areas. His researches made possible sound
(i.e. thermodynamically sound) estimates of hydrocarbon isomeri-
zation, and this provided the stimulus for much research in cataly-
tic conversion. Internally in the department, his term as Executive
Head may have tended to give the impression of the modest
caretaker, but it should be noted that it was on Parks’ initiative-
which was persistent rather than forceful — thatchemical engineer-
ing at Stanford took its present form. Finally, when, in the late
1950s, it became clear that the University had made up itsmind on
the desirability of recruiting a new Executive Head from outside
Stanford, he appreciated the logic of the situation and enthusiasti-
cally supported that policy, even though it implied a radical break
with the habits and traditions that he had held for a lifetime. As a

teacher of undergraduate classes, Parks was a conscientious and
thorough, rather than a stimulating or sparkling, figure.



18 Chemistryat Sanford

Parks’ predecessor as Executive Head was Philip A. Leighton,
who joined the faculty in 1928, after receiving his from
Harvard University. His training and the bulk of his early re-
searches were in photochemical reaction Kinetics. An excellent
experimentalist himself, he trained a succession of first-rate
graduate students who pursued notable academic careers.s He
delighted in well executed experiments, whether at the research
level or in large freshman lecture classes; and he enlivened the
chemistry 1, 2, 3 lectures for many years by appropriate and
occasionally (literally)flamboyant demonstrations. Warm-hearted,
good-humored, sociable, and utterly lacking in.pomposity,
Leighton inspired devotion and affection in his colleagues. In
return he dealt with them honestly, openly, and with unsurpassed
loyalty.

Tom Kuhn, indiscussing science,4 likens problems to puzzles, on
groundsthat it isassumed, to an extent that makes the declaration
of that assumption unnecessary, that every scientific puzzle has an
answer. Granted that assumption, it is easy to argue that scientific
skill may, and perhaps should, be judged on two scores: first, in
obtaininga solution to a puzzle, and second, in obtaining an ingeni-
ous and elegant solution to a puzzle. Leighton loved puzzles, chemi-
cal or otherwise, and he loved ingenuity, whether it appeared in a
joke, a reaction mechanism, or in mechanical gadgets. In the days
when “hi-fi* was still relatively crude he took great pleasure in
building amplifiers and complex speaker systems; and in the
laboratory he took equal pleasure in ingenious apparatus. One
such piece of equipment was the focused reflecting grating spec-
trograph built by Paul Cross, which for many years was mounted
on heavy concrete piers in the basement under Room 20. Similarly
in investigations of a number of weak absorption bands in gases it
was necessary to have a very long path length for the optical beam
which led to the grating spectrograph: Dave VVolman and Leighton
constructed a 150 foot Pyrex pipe system which ran down most of
the length of the basement.

Although Leighton wrote many papers dealingwith photochem-
ical kinetics, two of his publications stand out particularly. His first
monograph, written in cooperation with W. Albert Noyes and
published asan A.C.S. monograph, “The Photochemistry of Gases
(1941)”, is now a classic and something of a collector’s item: his
second monograph, “The Photochemistry of Air Pollution (1961)",
appeared at a most propitious time, contained a vast reservoir of

3 F. Blacet, P. Cross, D. Volman, and N. Smith, to name but a few.
4 T. Kuhn, The Structure of Scientific Revolutions.
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information of great relevance to a major problem of large cities,
and has been in good demand ever since it appeared.

During the latter part of World War 11 Leighton, the most
unmilitary of men at heart, served as a colonel in the U.S. Army at
Dugway Proving Grounds, Utah, and was involved in a large re-
search effort there. Returning to Stanford after the War, he de-
voted much of his efforts to two projects. First, he was very active,
along with Dr. Swain, in establishing the Stanford Research Insti-
tute, whose earliest contracts were almostall for chemical research,
and which was housed temporarily on the Outer Quad until the
Institute moved to quarters in Menlo Park. Second, with agroup of
collaboratorss from the Dugway work, housed in wooden buildings
on what is now the site of the Stauffer Physical Chemistry Laborat-
ory, he began alongseriesof researches in micrometeorology. This
group developed a wide variety of refined instruments for the
study of microclimates, wind movement, and the movement of
small airborne particles.

Although much of the work was classified, the members of
Leighton’s research group mixed freely with the members of the
Department, who were regularly the recipients of useful advice
and equipment. Grinnell, in particular, a gifted electronics de-
signer, lent his time and skills to many graduate students and
faculty members in the dayswhen stableamplifiers, both acand dc,

as well as recording instruments, were becoming increasingly im-
portant in chemical research equipment. Grinnell also taught
courses in the applications of electronics to research. Perkins, like
Grinnell a chemist by training, had become a well-informed as-
tronomer, and he contributed to the University’s teaching by giv-
ing courses in astronomy in the Physical SciencesProgram. In 1959
this research group was obliged to relocate its laboratories because
plans for the Stauffer Organic Laboratory called for some of the
space occupied by the wooden buildings. Rather than relocate at
another site on campus, the group chose to organize as the
ronix Corporation and they moved into a new building in the
Stanford Industrial Park. Leighton became Emeritus Professor in
1962, retiring to Little Creek Ranch in Solvang, California, which
he had owned for someyears. In these days his visits to the campus
are all too rare.

As has been hinted above, Leighton, an excellent teacher him-
self, was deeply concerned with the quality of instruction in the
Department. It fell to his lot to make a rather large number of
junior appointments in the Department in the mid-forties, and
many current members of the faculty will recall that Leighton both
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encouraged and rewarded good teaching. For almost his entire
career in the Department he taught the year-long introductory
chemistry course. His lecture notes were up-to-date, his delivery,
though the exact opposite of oratory, never left the student in any
doubt as to which items in the lectures were of central importance,
and his frequent use of the large-scale experimental demonstra-
tion both added much fun to his classesand drove home important
principles.

The late 1940s and early 1950s represent, as has perhaps been
said too often, a watershed in the history of the physical sciencesin
universities. Science was well regarded in World War I, though
scientists were not; but by the time of World War 11 the close
relationship between science, technology, warfare, and global poli-
tics had been well established and understood. The NDRC and
OSRD had placed money in universities during World War 11 in
contracts for particular researches. In the postwar years money
began to flow, if not to flood, into universities, not only from the
Office of Naval Research and other government agencies, but also
from industrial concerns who were also beginning to learn that
fundamental research isa commodity to be supported, not merely
one to be exploited. Stanford’s Chemistry Department was not
particularly aggressive in seeking out funds for research in the
mid- and late 1940s, but money was beginning to arrive. In addi-
tion, under the prodding from Leighton, the University began to
supply modest but useful funds for faculty research. A sum of $400
per faculty member per annum appears miniscule by present in-
flated standards, but in those years $400 represented two sensitive
galvanometers, a good quality analytical balance, a colorimeter, or
a polarimeter. The same sum of money purchased a considerable
amount of glassware, solvents, and specialty chemicals.

The Department, which had responded to the needs for a scien-
tifically informed soldiery by teaching large numbers of acceler-
ated courses in chemistry, found that it barely had time to take
breath before the rush of ex-Gl graduate students began. The
Main Building was crowded, as more and more M.S. and Ph.D.
students came to study under the Gl Bill. Young instructors and
full professors alike were in the position of having more graduate
studentsthan they could properly accommodate. Yet in spite of the
crowded, unsatisfactory conditions; in spite of the fact that re-
search funds were limited; and in spite of the fact that many
questions, which are now answered in mere minutes by approp-

5S. W. Grinnell, W. A. Perkins, and F. X. Webster.
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riate N.M.R., infrared, or positive-ion mass spectrometry, had to
be solved by lengthy, tedious procedures, the quality of the
graduate students and their achievements in those years was re-
markably high.s Camaraderie was strong: all members of the De-
partment, students and faculty alike, pulled together with a will;
and, though the Department has never had a more conscientious,
hard-working group of graduate students than those of the late
1940s and early 1950s, it was a cheerful, fun-loving place.

A very broad spectrum of chemical interests was followed vigor-
ously during that period. To give only the briefest of outlines, the
following list suggests the range of activities. Bonner, carbohyd-
rates; Eastman, terpenes; Griffin, carcinogens; Hutchinson, micel-
lar solutions; Koenig, component theory; Johnston, shock-tube
reactions; Loring, tobacco mosaic virus and ribonucleic acids;
Luck, plasma proteins; Mosher, heterocyclics; Noller, natural pro-
ducts; Ogg, gas phase kinetics; Skoog, polarographic analysis.

It was during this period that Hubert S. Loring carried out some
of his most distinguished work. Loring took his Ph.D. degree with
Vincent DuVigneaud at the University of Illinois and George
Washington University, working on sulfur-containingamino acids.
Later, at the Rockefeller Institute, he worked with Wendell Stanley
on the crystalization of tobacco mosaic virus. At Stanford Loring
began a long series of researches on poliomyelitis virus, and, in
collaboration with Carlton Schwerdt (now of the Stanford School
of Medicine), isolated the Lansing Strain of that virus. From that
work, in collaboration with Sidney Raffel (Stanford Medical
School),there emerged a prototype polio vaccine effective against
cotton rats—a development which set the stage for polio vaccines
effective in humans, through the work of Sabin and Salk. Loring
continued his work on tobacco mosaic virus, and launched another
series of researches on the effects of trace elementson the proper-
ties and structures of ribonucleic acids.

As an individual, Loring was shy and retiring almost to the point
of being antisocial. As a scientist he was dedicated, methodical, and
scrupulous. In the minds of some, his lack of boisterous pushiness
resulted in his not receiving appropriate public credit for re-
searches which were genuinely pioneering; but there is no reason
to think that he himselt felt either regret or disappointment at the
lack of public recognition. For him, his researches were all that
mattered, and they .constituted his own rewards.

% We might note that Jack Tessieri (Texaco), Ed LaCombe (Union Carbide), M.
Baruch (Chevron Research), and John Bills (Kerr McGee) were all graduate
students during this period.
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If Hubert Loring was quiet, retiring, and persistent in research,
Richard Andrew Ogg, Jr. was the total antithesis. Flamboyant,
brilliant but erratic, too easily bored with ideas to see them through
to a satisfactory conclusion, and gregarious to the nth degree, Ogg
became a chemistry legend even in his youth.

Itis impossible to write about Ogg with any objectivity,and to do
even scantjustice to this extraordinary individual would take many
times the space available here. Born in Colorado, he entered Stan-
ford as a freshman in 1925. Graduating with great distinction in
1929, he worked with Francis Bergstrom for the M.S. degree and
then took his Ph.D. degree under Philip Leighton, studying the
photochemistry of liquid ammonia systems. He spent a year with
Kistiakowskyat Harvard in 1932 and a year with Michael Polanyi at
Manchester in 1933, where he studied free-radical reactions using
the “sodium flame” method which Polanyi had devised. Except for
those two years, Ogg’s entire career was centered on Stanford —
and, it should probably be said, on Ogg. He possessed one of the
most genuinely catholic minds that | have encountered in a long
career. To paraphrase the old Latin tag, of Ogg it could truly be
said “nihil chemici mihi alienumest” (nothing chemical is alien to me).
He had a mind of such versatility that he could discuss with equal
ease and unbounded fluency the laboratory conditions for an
organic synthesis, the structure of a complex inorganic ion, the
mechanism of a photochemical reaction, and wave mechanics. His
mind was receptive beyond measure. His memory and recall were
prodigious. His intuitive grasp of the essentials of even lengthy
theoretical papers was, in my experience, unique. Had he been
purely and simply a chemist (and one could not with adequate
representation of his talents label him as a particular kind of
chemist), Ogg might well have been merely admirably, yet tire-
somely, well-informed. But the original Latin tag also applied to
him with full force: “ nihil humaninihi alienumest”(nothinghuman is
alien to me). He was a voracious reader, especially of verse, which
he could command up from the storehouse of his memory with
great ease; he was well read in history; he was well informed and
appreciative as regards music of all tastes and periods; and his
circle of acquaintances was enormous. His make-up had in it much
of the theatrical and dramatic, but withal a good sense of the
ludicrous —a sense which was called upon at leastonce when, in my
early days at Stanford, we appeared as two raggle-taggle pirates in
the Christmas production of Gilbert and Sullivan’s “Pirates of
Penzance” at the Palo Alto Community Center. If these varied
talents did not suffice, Ogg could call on considerable athletic
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ability. He was an accomplishedhorseman (ridingto the laboratory
during wartime gasoline rationing), a keen tennis player, and an
almost recklessly able skier. In short he was, and quite self-
consciously strove to be, as closely as is possible in this age, the
polymath or Renaissance man. Anecdotes of Ogg abound, but to
recount one would offer the irresistible temptation to tell a
hundred, and that seductive temptation must be put on one side.

Yet if one looks at the chemical literature, one is immediately
struck by the fact that the lasting record of Ogg’s achievement is
incommensurate with his inordinate talents. To be sure, some
things stand out. His work in .elucidating the role of NOs in the
decomposition of N:O: (that reaction which resolutely refused to
turn into a second-order process at low pressures), clarified much
of the mystery of a classic reaction from which modern gas-phase
kinetics can In some degree be said to spring. His penetrating
intuitive sense of the value to chemical investigations of nuclear
magnetic resonance, and of the importance of spin-spin coupling,
was a sure sign of his highly developed flair for the significant. On
the other side, however, much of his misplaced enthusiasm and
work, related to what he believed to be superconductive behavior
in metal-ammonia systems, has simply not stood up to more careful
study. However, when that has been said, it is necessary to say
immediately that quantitative records of papers published, papers
cited, and papers surviving,are a misleading and, as in Ogg’scase,
quite inadequate representation of a person’scontribution to scho-
larship. They are the mute, impersonal record; Ogg’sunrecorded
contributions may be found (but not seen) in the publications of
many of his colleaguesand friends. For Ogg generated ideas with
such ease, with so little provocation, and in such large numbers,
that he was able to be prodigally generous with them. Graduate
students, his own and others’, and seminar speakers all felt the
impact of his fertile mind-sometimes involuntarily.

It was, perhaps, inevitable, that such a highly charged collection
of talents should consume itself quickly —Ogg once told me that he
found no savor in routine research work, and that if he ever made
any great contribution to chemistry it would result from what he
described as “chemical wildcatting”. With his death the Depart-
ment became a less turbulent place, but it undoubtedly became less
stimulating and less stimulated.

A man of totally different stamp was Frederick O. Koenig. Born
in New York, the son of a German immigrant who built and
established an outstanding private preparatory school, Koenig
earned his A.B. degree at Harvard. From there he went to the
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University of Munich, where he studied for the doctorate under
the eminent electrochemist Kasimir Fajans. As a result of his doc-
toral work he was invited to contribute to the Handbuch der Physik
what has become a classic paper on the electrocapillary curve.
Following a year at Berkeley as the holder of a National Research
Council Fellowship, Koenigjoined the Stanford faculty in 1931.
From that time until his retirement he was one of the mainstays of
the freshman teaching program. At the graduate level he taught
courses in Gibbsianthermodynamicswhich, forelegance of exposi-

tion and rigor of intellectual tone, have rarely been equaled and
never surpassed.

It is doubtful that a sloppy phrase or a muddled idea was ever
expressed by Koenig. His was a logical, ordered mind which re-
jected the commonplace and tawdry. He worried -- oh, how he
worried — about the fundamentalsof thermodynamics. | recall that
fortwo quarters a fewof his graduate studentsand | joinedhim ina
seminar dealing with the thermodynamics of surface layers. From
that seminar emerged the first really clear statement of the abso-
lute necessity to import into thermodynamics, by means of an
auxiliary equation, a physical or conceptual view of the position of
the boundary surface separating two phases. Quite typically, that
had been a subject which many surface chemists had glossed over,
in spite of its basic importance; but for Koenig, until the matter was
thrashed out and clarified, it was a near scandalous lacuna in a
subject to which soundness of logic is essential. In another quarter,
I recall, a similarly small group of us dissected and compared the
various statements of the Second Law; and I recall that, with
elegance and irresistible logic, Koenig drew us to the conclusion
that Planck’s formulation is the statement of greatest generality. It
was characteristic of the man that when Koenig perceived that in
order to carry out this particular analysis it was necessary to learn
Boolian algebra he promptly taught himself. Few people, I suspect,
were really aware of the days, even weeks, which were often de-
voted to serious study which formed the basis of short, disarmingly
simple statementswhich formed part of his freshman lectures. He
undertook no task loosely and he made no statement glibly.

In both the style and, to some extent, the content of his scholar-
ship, Koenig had many points of resemblance to Stillman, Stan-
ford’s first chemist. It is natural, nay essential, that if one wishes to
teach a subject soundly and fully,then one isobliged to become well
informed regarding the accurate history of the subject, and, in-
deed, regarding history in general. In Koenig this logical require-
ment was strongly reinforced by a genuine, scholarly love of his-
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tory; and it was but natural that, like Stillman, he should have
become captivated by the history of science. Early in his Stanford
career and again in his retirement years, Koenig gave classes in the
history of science which were models of their kind. Unhappily,
Stanford has never seen fit to venture much of its assets in this
essential scholarly field, and Koenig felt the disappointment keen-

yThe recorded body of Koenig’swork is not extensive. Perhaps he
read and deliberated too much to leave behind a large corpus of
written work—if, in written work, we exclude the beautifully pre-
pared lectures that he wrote anew each year. The greater is the
pity, for he had in his lifetime educated himself to a level of
scholarship which it seems almost criminal to lose at one stroke in
the death of a great scholar. Orally, he cleared away much trash
and incorrect knowledge from the minds of his colleagues, yet
writing never appeared to come easily to him in spiteof great ability
with language. No doubt his reluctance —his distaste, even—for
statementswhich could not be supported by the fullestscholarship,
prevented him from indulging in facile writing. From the heritage
of scrupulously accurate scholarship that he acquired from his
father (and no doubt, also, further developed in his years in
Munich) he could not escape: nor would he have wished to.
Neverthelessit isa matter of deep regret that he never completed a
projected text on Gibbsian thermodynamics. But, to use a ther-
modynamic metaphor of which Keonig might have approved, a
person’s scholarly contributions constitute an extensive property,
the product of an intensive factor (quality) and a volume factor
(quantity). The fact that Koenig’s scholarly contributions were
large in spite of their small quantity says much about the quality of
all that he wrote.



CHAPTER THREE

Modern Times

IHE MaIN BuiLbinG of the Department of Chemistry was oc-
cupied in 1903 and, as mentioned earlier, no further building
was undertaken for many years. With the influx of graduate stu-
dents after World War 11, the capacity of the Main Building was
taxed, indeed it was overtaxed. Conditions were worse than un-
satisfactory: for example, a high pressure hydrogenation ap-
paratus was separated from the research laboratory by only the
flimsiest of walls.

In 1948-49, under the leadership of Philip Leighton, fundswere
found for the construction of a single-story building for organic
chemistry research. This concrete slab, cement brick structure was
built and furnished for about $200,000; its occupation inJanuary,
1950, provided desperately needed relief for the organic chemists
and their graduate students, for at that time Noller, Mosher, Bon-
ner, and Eastman all had very active graduate research programs,
crowded, for the most part, in the second floor of the Main Build-
ing, which also served the needs of undergraduate organic chemis-
try, analytical chemistry, and some biochemistry.

The frill-free, very utilitarian laboratory for organic research
has admirably served the purposes for which it was designed. On
the whole, few mistakes were made in the planning or construction,
but one notable error crept in as regards the faculty offices, which
are situated, two and two, at opposite ends of the building. Profes-
sors Noller and Eastman occupied adjacent offices at the eastern
end of the building, Mosher and Bonner those on the western end.
By some act of carelessengineering, the thermostats which control-
led the heat pumps employed to heat the offices were cross-
connected, with the result that, the offices on the easternend being
cold, Professor Noller was driven to turning up ever higher the
thermostat in his office. Bonner, in consequence, was in an increas-
ingly overheated office, a condition which he tried to correct by
turning his thermostat lower and lower —thereby ensuring that
Noller’s office became still more frigid. An extraordinarily large
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number of conferences with heating engineers was required be-
fore the apparently erratic behavior of the heating system was
solved.

The laboratory fororganic research was built none too soon. For
it was at about this time that superior designs for fractional distilla-
tion columns were beginning to emerge, and space was needed to
accommodate the growing number of distillation units. Moreover
infrared spectroscopy, which had hitherto been largely confined to
physical chemistry, was beginning to assume its important role as a
tool for qualitative identification of organic compounds. Space was
needed, therefore, for spectrophotometers. Finally, high pressure
catalytic hydrogenation was being increasingly used in synthetic
work.

In the early 1960stwo remodeling projects were undertaken in
the Main Building, as mentioned earlier. At the southern end of
the building, Room 20, which had housed large classes for the
general chemistry courses, was found to be badly in need of im-
proved seating and structural reinforcement. The interior walls
were strengthened and the old wooden floor was torn out, being
replaced by a poured cement floor. With new lighting, and minor
acoustic treatment to reduce the three- or four-second echo in the
room, the large lecture theater was greatly improved and has
continued to be in use many hours each day for large classes.

In the summer of 1961a sizable portion on the northern end of
the building was partially gutted and strengthened to provide long
overdue library space. In April 1962this space was dedicated as the
Robert Eckles Swain Library, Professor Swain’s son and other
members of his family attending the dedication. Older members of
the Department will recall that previously the “library” had con-
sisted of cramped-space in a small office on the second floor of the
Main Building, and the improvement provided by the Swain Lib-
rary was greatly enjoyed by all Library users, especially as the
University Library began, atthistime, to provide full-time librarian
service in the new Library. The 1961 improvements, though very
substantial, eventually proved to be inadequate: in the summer of
1976work was started to permit further expansion of the Library
into the adjoining laboratory, which for many years served the
needs of general chemistry.

During the 1950sthe University, guided by Provost F. E. Ter-
man, undertook to expand and strengthen the faculty of the De-
partment of Chemistry. With the approval of the faculty at that
time, it was decided that, on the retirement of Professor George S.
Parks, who served as Executive Head from 1951 to 1960, a new
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Executive Head would be sought from outside the Department for
the firsttime in the history of the Department. A search committee,
consisting of George Parks, Carl Noller, and Eric Hutchinson, was
appointed. Eventually an offer was made to, and accepted by,
William S.Johnson, who at that time held the Homer Adkins Chair
of Chemistry at the University of Wisconsin in Madison. The
changes during the next few years were fascinating to participants
and spectators alike.

Several things were clearly necessary if the faculty was to be
strengthened. First, the obviousand speedy way to bring this about
was to change the traditional method of building the faculty by
regular, but slow, promotion within the ranks. It would be neces-
sary to recruit faculty who had already established strong reputa-
tions. Thisclearly meant that appointments would have to be made
attenured levels. With this in mind, the Provost’s Office had, since
about 1956, blocked a number of tenure billets in order to provide
flexibility in appointment that would be needed. Additional fund-
ing would also be needed for equipment, assistants, and the like.
Fortunately, at this time the Proctor and Gamble Company had
agreed to provide a sum of $50,000a year for a five-year period, to
be spentat the University’sdiscretion. As a result, there was a small
but useful reservoir of money accumulating from that source.
Finally, conversations had been proceeding for some time between
University officialsand Mr. John Stauffer regarding the needs of
the Department of Chemistry for additional space.

Almost coincident with the appointment of ProfessorJohnson as
future Executive Head, to be effective in the autumn of 1960, an
offer was made, atJohnson’s suggestion, to Carl Djerassi, who was
then onthe faculty of Wayne State University, though atthe time in
question he was on leave from Wayne University and serving as
Vice-president for Research of Syntex, S.A. Djerassi accepted the
offer, so that in a very short space of time the Department had
acquired not one but two faculty members who had extensive
research programs. The provision of space, therefore, became an
urgent and immediate problem.

Happily, at almost the same time as these developments were
taking place, Mr. Stauffer and his niece, Mrs. Mitzi Briggs had
determined to support the construction of a research laboratory
dedicated to the memory of Mr. Stauffer’s parents. In one stroke,
therefore, a solution to the space problem was provided through
the generosity of the members of the Stauffer family. Happily,
also, it was at this period that federal funds, notably from the
National Science Foundation and the National Institutes of Health,
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were being provided for the construction of facilities. It is fortu-
nate that such additional funds were available, for preliminary
conversations soon revealed that it would be desirable to establish
in the Department a microanalytical laboratory and a laboratory
for spectroscopic analysis.

Although some of Professor Djerassi's research students arrived
at Stanford and were crowded into space in the one-story organic
building, it was clear that funding and planning for the new Stauf-
fer Laboratory would have to be achieved at a smart pace if the
Department were to be ready to accommodate both Djerassi and
Johnson in 1960. I recall that for weeks on end | seemed to be
writing and rewriting proposals for federal construction funds:
once submitted, however, these proposals were acted on quickly in
Washington.

One of the major strokes of good fortune, in this and in future
expansion of the Department, was that Birge M. Clark (Stanford,
Class of 1914) entered the picture as the architect chosen to design
the Stauffer Laboratory. Clark had deep connections with, and
commitments to, Stanford. His father, Arthur Bridgman Clark,
joined the Stanford faculty in 1892 as Assistant Professor of Draw-
ing. An extremely energetic man, Arthur Clark undertook a
number of civic duties in Palo Alto in addition to his teaching, and
he also designed a number of campus homes, most notably the
David StarrJordan house. Talent runs deep in the Clark family,
architectural talent in particular: two of Arthur Clark's sons, Birge
Clark and the late David Clark, became successful architects.

Birge Clark did not come withoutexperience to the design of the
Stauffer Laboratory: he had already designed some very effective
research buildings for companies in the Stanford Industrial Park.
But the most valuable quality that he brought to the Department of
Chemistry was an extraordinary ability to listen to his clients and to
take careful note of their needs. The result of his discussions with
Professors Johnson and Djerassi was a building well suited to the
needs of research in organic chemistry, designed to provide great
internal flexibility,and with a simple but pleasing exterior. Provost
Terman was himself much interested in the new construction. A
firm believer in minimizing both present and future constraintson
buildings, Terman successfully argued that the Stauffer Labora-
tory be built with a full basement even though, at the actual time, it
did not appear that funds would be available to equip and furnish
the basement space. (The wisdom of that rather emphatic argu-
ment was borne out very soon, because the appointment of Paul J.
Flory, in 1961, raised almost immediately another space problem.
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Flory’s needs were met temporarily by equipping part of the base-
ment of the Stauffer Laboratory.)

Construction of the building went ahead at an excellent pace,
owing to good weather and the careful supervision of Birge Clark,
sothat, on hisarrival in the autumn of 1960, ProfessorJohnson was
able to house his research group in permanent quarters, while
Professor Djerassi’s group was able to escape from their cramped
quarters in the single-story building. The new laboratory, which
almostimmediately became known colloquially (and prophetically)
as “Stauffer-One”, was dedicated on March 1,2, and 3, 1961.The
dedication was the occasion for an impressive international sym-
posium which was addressed by the following speakers: E. Le-
derer, Paris; H. Brockman, Goettingen; V. Prelog, ETH Zurich; A.
R. Todd, Cambridge; S. Shibata, Tokyo; D.H.R. Barton, London;
M. M. Shemyakin, Moscow; R. Ryhage, Stockholm; A. J. Birch,
Manchester; E.R.H. Jones, Oxford; G. Stork, Columbia; R. B.
Woodward, Harvard; and R. Adams, Illinois. Rarely has a chemis-
try laboratory been dedicated in the presence of such a stellar
aggregation of organic chemists.

The accommodation of Professor Flory’s researches in the
basement of Stauffer-1 was, at best, a temporary and unsatisfactory
solution to the space problem. The appointment of Henry Taube
in 1962 made the construction of still another building inevitable.
Once again Mr. John Stauffer expressed a willingness to continue
his benefactions to the Department of Chemistry, and before we
had really adjusted to the availability of Stauffer-1, we were deeply
involved in planning for theJohn Stauffer Laboratory for Physical
Chemistry-or Stauffer-Two, as it is more commonly known.
Birge Clark was again appointed architect, and the merits of hav-
ing a companion building were soon evident in that many of the
design featuresof Stauffer-1 were directly transferable to the phys-
ical chemistry building.

A new factor had to be taken into consideration, however. Even
in the period of two years the needs of organic chemistry had
increased. The number of graduate studentshad grown, but, more
significantly, two new instruments had burst into great practical
importance in organic analysis and identification.These two in-
struments were nuclear magnetic resonance and mass spectrog-
raphy of organic ions and breakdown fragments. Both required
rather considerable space. The construction of the John Stauffer
Laboratory for Physical Chemistry provided the opportunity,
which was vigorously urged on the Stanford administration, for
excavating an area between the two Stauffer Laboratories to pro-
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vide underground laboratories and a connecting hallway. At the
same time, and with an impetus whose force is only appreciable to
those who know him, Carl Djerassi was arguing the merits of
placing between the two buildings a small, self-contained building
which could be used for small seminars, oral examinations, inter-
views, coffee breaks, and the like. The Stanford Planning Office
was noticeably cool to this suggestion, but since Djerassi quickly
assembled from a group of industrial donors the necessary funds,
it was a foregone conclusion that the octagonal gazebo would be
built. The good sense behind Djerassi’s plans for the gazebo was so
amply borne out in succeeding years that, when the Stauffer family
provided still more funds for the construction of the Chemical
Engineering Laboratory, a second gazebo was built as if this were
the most natural thing to do.

The John Stauffer Laboratory for Physical Chemistry was oc-
cupied in 1963 and was dedicated on November 17, 1964. The
dedication was once more made the occasion for holding a sym-
posium, but this time it was decided that the Department should
invite a single speaker to present a short series of lectures. No
happier choice could possibly have been made than the distin-
guished physicist-chemist and Nobel Laureate, Peter Debye, of
Cornell, who presented a memorable set of lectures, remarkable
for the beguiling ease with which he carried along his audience on
the subject of light-scattering. Debye’spersonal charm and absence
of pomposity delighted everyone. One of my most enduring
memories is of Debye disporting himself dressed in a toy fireman’s
helmet.

Further tenured appointments were made duringthe 1960s. In
1962 E. E. van Tamelen, who had succeeded W. S.Johnson as the
holder of the Homer Adkins Chair of Chemistry at the University
of Wisconsin,joined the Stanford faculty. In 1964 H. M. McCon-
nell, who had been on the faculty of the California Institute of
Technology for the past eight years, came to Stanford to establish a
program in chemical physics, and he wasjoined by J. D. Baldes-
chweiler in 1965. James P. Collman came to Stanford in 1967 from
the university of North Carolina, adding further strength to inor-
ganic chemistry. Two rather unusual appointments were made in
1969. First, Kenneth S. Pitzer left Rice University to assume, for a
brief period in politically and socially turbulent times, the Presi-
dency of Stanford. Pitzer wasappointed Presidentand Professor of
Chemistry, and, to the extent that his busy life as President permit-
ted, he took a reasonably active part in the affairs of the Depart-
ment. In 1969, also, Linus Pauling, already retired after a long
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career at the California Institute of Technology, was appointed
Professor of Chemistry. Until 1974 Pauling carried on an active
research program in medicinal chemistry, but left in that year to
establish the Institute of Orthomolecular Medicine (as it was then
known).

The relatively rapid growth of the Department of Chemistry in
the 1960s, not only as regards the number of tenured appoint-
ments that were made but also as regards the number of research
assistants and auxiliary services, undoubtedly caused persons in
other departments, and possibly even some in the Department of
Chemistry, to presume that Stanford was putting greatly increased
support at the Department’s disposal. That presumption, though
natural to the outsider, was in fact fairly wide of the mark. The
increase in auxiliary services was almost entirely supported from
external research grant funds, which by this stage amounted to
about $1 million annually. The rather dramatic increase in the
number of tenured faculty was largely achieved by careful spend-
ing of the Proctor and Gamble gift funds (referred toearlier)which
were employed to make additions to the faculty in anticipation of
eventual retirement of more senior members. Finally, the Depart-
ment acquired an endowed chair, the J. C. Jackson - C. J. Wood
Chair of Chemistry, which materially assisted the Departmental
budget.

In looking at the growth in the Department of Chemistry, it is
necessary to reflect on the fact that the 1960s were a period of
growth invirtually all areas of the University. Increased annual gift
funds, and particularly the successful PACE Program, facilitated
this growth, which saw Stanford’s stature as a university climbat a
remarkable rate. Budgets are dull affairs to those not directly
involved in them, but it is worth noting that in 1955-56 the De-
partment of Chemistry’s basic operating budget from general
funds was $189,000, which amounted to 9.2% of the budget of the
School of Humanities and Sciences. In 1969-70 the operating
budget of $677,000 wasonly 6.9% of the budget of Humanities and
Sciences. Thus, not only was the expansion of the Department’s
activitiesnot carried out at the expense of other departments, the
reverse has been the case.

Construction figures for the Department of Chemistry between
1900 and 1964 reveal interesting detail:

Main Building (~60,00012), 1902 $233,664.
Stauffer Lab. for Organic Chemistry (~20,000{2), 1960 $806,152.
Stauffer Lab. for Physical Chemistry (~20,000{2), 1962 $980,319.

Underground Connecting Lab. (~4,50002), 1962 $ 79,850.
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Although by the mid-1960s the Department had acquired good
facilities for research (though they were already becoming
crowded), the situation as regards facilities for undergraduate
teaching had become deplorably bad. The third floor was con-
demned as unsafe by county authorities, who demanded that it be
sealed off. The undergraduate laboratories had deteriorated to the
point that they could not be rehabilitated at any reasonable (or,
indeed, at any unreasonable) cost. The Main Building, which for
seventy years had done itsduty, was no longer suitable or adaptable
for the needs of the Department.

During the 1960s the DuPont Company generously provided
funds which permitted the Department of Chemistry to employ
Edward Leys to work with a faculty subcommittee to consider the
problems of a new building which would serve the needs of under-
graduate teaching and provide some additional research space.
That subcommittee performed its work diligently, but for some
years it appeared unlikely that funds would become available to
translate the group’sconcepts into physical reality. However, in the
early 1970sthe rapidly deteriorating condition of undergraduate
facilities, coupled with a very sharp (and apparently lasting) in-
crease in the number of undergraduate students reading chemis-
try (as a substantial part of premedical education) convinced the
University that a new building must be given high priority. In spite
of a tightening financial situation, the Board of Trustees approved
the proposal for abuilding somewhat reduced in scaleascompared
with the subcommittee’s estimates. Birge Clark was appointed ar-
chitect, and the Seeley Mudd Foundation, together with the Syntex
‘Corporation, provided generous funds, so that the University was
emboldened to start construction. The splended new building
taking final shape to the west of Stauffer Laboratories is expected
to be ready for occupation by December 1976. It is functional and
economical, and, like all Clark’s buildings, quietly elegant.

The Main Building has lasted somewhat longer than the biblical
three-score years and ten. Like the rest of us who are growing
older, itistiringbut has not quite given u p the ghost, even now. For
the foreseeable future the expanded library and the basement
machine shops and stockrooms will continue in use. Like an
emeritus professor, the Main Building, though superannuated,
will continue to be of real value and use to the Department. Al-
though, no doubt, those who move into the Seeley Mudd Laborat-
ory will relish the good facilities there provided, those of us who
spent much of our active teaching and research life in the Main
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Building will experience some measure of wistful sadness at its
decline and eventual disuse.

Mention must be made here of a program which has been of
great value to the Department since the late 1960s. This is the
Industrial Affiliates Program. Through this program a number of
corporations and companies have provided substantial, long-term
support to the Department of Chemistry by committing money to
our Gift Funds. Each of the corporations or companies assigns a
staff member or two as representatives for liaison purposes, and a
member of the Departmental faculty similarly serves as a means of
maintaining close communication with one or two companies.
Periodically there are symposia and workshops, lasting two or
three days, on some important area of chemical research which
representatives of the Affiliates attend and at which they often
present papers. These symposia have served a very useful purpose
inbringing important research developmentstoawide audience in
a very timely fashion. Graduate students, faculty, and Affiliates
have all profited from these programs. In addition, some highly
instructional programs have been provided to the Department by
Affiliates in the form of *“case studies” of the research and de-
velopment process whereby new products and materials have
emerged in the Affiliates’ own manufacturing programs. The
symposia and the “case studies” are very well attended; and they
provide, in addition to the purely formal scientific side of the
program, a pleasant means of maintaining a valuable, informal,
continuing network of scientific and personal exchange.

It may be questioned whether the Department would have been
able to register itsexcellent scientificrecord in the last several years
without the support of the Industrial Affiliates Program. For,
putting aside the undoubted scientific value of the program to both
the Affiliates and Stanford, the financial support provided by the
Affiliates has been invaluable in enabling the Department to pur-
sue a vigorous research program during times of rapidly rising
costs and diminishing government grants. T he cushion of support
provided by the Affiliates has permitted the Department to attract
new people to the faculty and support their researches, and can be
described unequivocally as adding substantially to the progress of
important chemical research.

The following list gives the titles of the symposia and workshops
which have been held:
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INDUSTRIAL AFFILIATES SYMPOSIA AND WORKSHOPS

FIRsT WoRksHor, August 11- 12, 1969
“X-Ray Photoelectron Spectroscopy”

FirsT Symposium, November 6 - 8, 1969
Session I. “The Role of Metals in Promoting Chemical
Reactions”
Session 11. “Newer Instrumental Methods
in Molecular Structural Determinations”
Session 111. “Some Recent Developments in
Organic Chemistry”

Seconp WorksHor, July 30 - 31, 1970
“Spin Labels in Biological Systems”

SeconD Symposium, November 6 - 7,1970
“Chemistry in the Life, Earth, Engineering, and Material
Sciences at Stanford”
April 23 - 24, 1971
“A Student’s View of Industry”

THIRD WoRksHor, July 6, 1971
“Raman Spectroscopy”

THIRD Symposium, October 18- 19, 1971
“Drug Abuse —1970-1984"

FourTH Symposium, May 4 - 5, 1972
“Does Chemistry Have a Future in Chemistry
Departments — Is All Well in Chemical Engineering?”

FourTH WoRksHoP, September, 11- 12, 1972
“Surface Analysis: Scientific, Patent, and Legal Implications in
Heterogeneous Catalysis”

FiFTH Symposium, November 13 14, 1972
“TheEffect of Regulatory Agencieson Scientific and Industrial
Productivity”

SIXTH Symposium, May 14- 15, 1973
“Should Scientific Research be Done in Industry?”

SEVENTH Symposium, August 6 - 7, 1973
“Vitamin C and the Common Cold”

EicHTH Symposium, November 12- 14, 1973
“Synthesis: A Science for All Seasons”

NINTH SympPosium, March 7 - 8, 1974
“Energy: Crisis for All Seasons”
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TeNTH Symposium, August 12- 14, 1974
“Morphology of Polymers at the Molecular Level”

ELevenTH Symposium, November 14- 15, 1974
“Recent Advances in Biomaterials”

TwELFTH Symposium, April 21- 22, 1975
“Applications of Lasers to Chemistry and Chemical
Engineering”

THIRTEENTH Symposium, June 18- 20, 1975
“Synthesis: A Science for All Seasons” (Part Two)

FOURTEENTH Symposium, November 13- 14, 1975
“Some Recent Developments in Chemical Sciences at
Stanford’

FIFTEENTH Svymposium,June 14- 15, 1976
“Synchrotron Radiation— A Unique New Resource in
Chemical Research”

A current list of Industrial Affiliates is given below.

INDUSTRIAL AFFILIATES MEMBERS
1976

ALLIED CHEMICAL CORPORATION Dr. Edel Wasserman
Morristown, New Jersey

CHEVRON RESEARCH Dr. M.R. Barusch
Richmond, California

Du PonT bE NEMOURs & Co. Dr. Keith Bremer
Wilmington, Delaware

ExxoN RESEARCH Dr. Robert L. Garten
Linden, New Jersey

HaLbor Torsge A/S Dr. Jens Rostrup-Nielsen
Denmark

SNAM PrROGETTI  sPA. Professor Cernia
Milan, Italy

HorFFMANN LAROCHE INC. Dr. L. M. Jampolsky
Nutley, New Jersey

IBM CORPORATION Dr. H. E. Hunziker
San Jose, California

MonsanTto ComMPANY Dr. James F. Roth

St. Louis, Missouri
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PETROBRAS Dr. A. S. Moggi
Rio deJaneiro, Brazil

RAYCHEM Dr. Leon Glover
Menlo Park, California

SYNTEX Dr. John Fried

Palo Alto, California

DEPARTMENT OF CHEMISTRY
STANFORD UNIVERSITY

1891 - 1976

JOHN MAXSON STILLMAN Executive Head, 1891 - 1917
RoBERT EckLES SwAIN Executive Head, 1917 - 1940
PHILIP ALBERT LEIGHTON Executive Head, 1940- 1951
GEORGE SUTTON PARKS Executive Head, 1951- 1960
WILLIAM SUMNER JOHNSON Executive Head, 1960- 1969
PauL JoHN FLORY Chairman, 1969 - 1972
HEeENRY TAUBE Chairman, 1972 - 1974
EuGeNE E. van Chairman, 1974 -

(The title Executive Head was changed to Chairman, as a matter of
University policy, December 5, 1968.)

EpwarRD CURTIS FRANKLIN President, ACS, 1923
CARL DJERASSI National Medal of Science, 1973
PauL joHN FLORY National Medal of Science, 1974

Nobel Prize in Chemistry, 1974
Linus CARL PAauLING Nobel Prize in Chemistry, 1954

Nobel Peace Prize, 1962
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THE FACULTY

JOoHN MaxsoN STiLLman. Ph.B., Ph.D., L1.D. University of Califor-
nia; Instructor, U. C. 1876 - 1882; Chemist, Boston Sugar Com-
pany 1882 - 1891; Professor, Stanford 1891- 1917; Executive
Head 1891- 1917. Born New York 4/14/52, died Stanford 12/
13/23.

GeorceE MaANN RicHARDsON. A.C. Lehigh, Ph.D. Johns Hopkins.
Instructor, Lehigh 1888- 1891; Assoc. Prof., Stanford 1891,
Professor, Stanford 1894- 1902. Born 1863; died Stanford
7/26/02.

LioNeEL ReEmonD LENox. Ph.B. Columbia U. Instructor, Lehigh U.
1888-91; Chemist, Ordnance Dept. U. S. Navy 1891- 92; Pro-
fessor, Stanford 1892 - 1927. Born Brooklyn 3/8/65; died Stan-
ford 7/25/27.

Stewarp WoobrFord YouNa. B.S. Cornell U. Instructor, Cornell
1890- 91; Instructor, Swarthmore 1891- 93; Instructor, Stan-
ford 1893; Assistant Prof. 1894; Assoc. Prof. 1901; Professor
1906- 1931; Born Orient, N.Y., 3/14/69; died Stanford 4/9/31.

RoBerT EckLes Swain. A.B. Stanford, Ph.D. Yale. Instructor,
Stanford 1899- 02; Asst. Prof. 1902 - 06; Assoc. Prof. 1906 - 11;
Professor 1911-40; Executive Head 1917-40; Acting Presi-
dent 1930- 33. Born Hollister, Calif., 1/5/75; died Stanford
1961.

EpwarD CuRrTIs FrRankLIN. B.S., M.S. U. of Kansas; Ph.D. Johns
Hopkins, D.Sc. Northwestern, D.Sc. Western Reserve, LI.D. Wit-
tenberg. Assistant, Kansas 1891-94; Assoc. Prof. 1894- 99;
Professor 1899- 1903; Professor, Stanford 1903- 1929. Nichols
Medalist 1926, Gibbs Medalist 1931; President, ACS 1923, Na-
tional Academy of Sciences. Born Geary City, Kansas, 3/1/62;
died Stanford 2/13/33.

JoHN PeEarceMiTcHELL. A.B., A.M., Ph.D. Stanford. Instructor,
Stanford 1906- 08; Asst. Prof. 1908- 16; Asst. Prof. 1916 - 20;
Professor 1920 - 45. Registrar 1925 - 45. Born Providence, R.1.,
6/4/80; died Alto 12/27/73.

WiLLiam HENRY SLoaN. A.B., A.M. Stanford. Instructor, Stanford
1906 - 14; Asst. Prof. 1914 - 23; Assoc. Prof. 1923- 37; Profes-
sor 1937- 1942. Born Mayfield, Calif., 6/23/77; died 6/24/50.
endowed the Sloan Scholarshipsin 1943.

ALBERT F. O.GermaN. Assistant Professor 1921 - 24.
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GeoRGeE SutTtoN Parks. B.S., M.S. U. of Washington, Ph.D.
California. Instructor, California Institute of Technology
1919- 20; Instructor, Stanford 1920 - 25; Asst. Prof. 1925- 30;
Assoc. Prof. 1930- 37; Professor 1937 - 1960. Executive Head
1951- 60. Acting Dean, Graduate Studies, 1950-51. Born
Tacoma, Wash., 1/7/94; died Palo Alto 11/18/66.

ALEXANDER FinDLAY. B.S., Ph.D., D.Sc. St. Andrews, Scotland.
Visiting Professor, Stanford 1924.

Francis WiLLiam BeragsTrROM, B.A., Ph.D. Stanford. Instructor,
Stanford 1925-28; Asst. Prof. 1928 - 34; Assoc. Prof. 1934-42;
Professor 1942 -46. Student of E. C. Franklin. Born
Bloomington, Ind., 1/10/97; died Stanford 3/29/46.

NaTHANIAL HoweLL Furman, B.S., Ph.D. Princeton. Instructor,
Stanford 1917-19. Spent virtually all the remainder of his
academic life as a member of the Princeton faculty.

JAMES MurrAY Luck. B.S. Toronto, Ph.D. Cambridge, England.
Demonstrator, Toronto 1925- 26; Asst. Prof., Stanford 1926-
34; Assoc. Prof. 1934 - 41; Professor 1941 - 65. Emeritus 1965.
1851Exhibitioner. Founding Editor, Annual Reviews of Biochemis-
try. Born Paris, Ontario, 10/23/99.

Maurice LovAaL Hucacins. B.S., M.S., Ph-D. U. of California. Assis-
tant Professor, Stanford 1926 - 33. Born Berkeley 9/19/97.

JAMEs WiLLiam MceaiN. A.B., A.M. Toronto, Ph.D. Heidelberg.
Lecturer, Bristol, England 1906 - 1919; Leverhulme Professor,
Bristol, England 1919 - 26; Visiting Professor, U. of California
1926- 27; Professor, Stanford 1927 - 47. Director, National
Chemical Laboratory, Poona, India 1947-50. Hons. Sc.D.
Brown U. 1923; Bristol 1928. Fellow of Royal Society 1925;
Humphry Davy Medalist, Royal Society 1939. Student of H.
Quinke. Born Chatham, New Brunswick, 3/22/82; died Stanford
3/12/53.

MaRyY EVELYN LAING McBaIN.  Sc.D., Bristol, England. Student of
J. W. McBain. Asst. Prof., Stanford 1927 - 29; Sr. Res. Assoc.
1929- 1947. Born Alcester, England, 10/17/91.

KenneTH KeiTH KeLLey. A.B., A.M., Ph.D. Stanford. Asst. Prof.,
Stanford 1928- 29. Student of G. S. Parks.

PuiLip ALBERT LEiGHTON. A.B., a.M. Pomona, A.M., Ph.D. Har-
vard. Instructor, Harvard 1926-27; Instructor, Stanford
1928 - 29; Asst. Prof. 1929 - 32; Assoc. Prof. 1932 - 37;
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sor 1937 - 62. Emeritus 1962. Executive Head 1940-51. Born
Los Angeles 8/9/97.

FarrINGTON DanieLs. B.S., M.S. U. of Minnesota, Ph.D. Harvard.
Visiting Professor, Stanford 1929. Spent virtually all his
academic life at U. of Wisconsin.

CARL RoBerT NoLLER. B.S., M.S. Washington U., St. Louis, Ph.D.
Illinois. Student of Roger Adams. Instructor, Northwestern
1926- 27; Eastman Kodak 1927-29; Asst. Prof., Stanford
1929 - 35; Assoc. Prof. 1935-39; Professor 1939 - 66. Emeritus
1966. Visiting Lecturer, Harvard 1938- 9. Born St. Louis 10/
10/1900.

PiErRRE VAN RysseLBerce. Eng. Brussels, M.S., Ph.D. Stanford.
Student of J. W. McBain. Instructor, Stanford 1929 - 31; Asst.
Prof. 1931-41; Asst. Prof., Oregon 1941-43; Assoc. Prof.
1943-45; Professor 1945-56; Lecturer, Stanford 1956- 70.
Fulbright Lecturer, Italy. Born Brussels, Belgium, 5/18/05.

HermAN A. SpoeHR. B.S., Ph.D., Sc.D. Chicago. Courtesy Profes-
sor, Stanford 1932 - 47. Chairman, Plant Biology, Carnegie In-
stitute of Washington, Stanford campus 1931 - 47.

Victor KuHN LAMER. A.B. Kansas, Ph.D. Columbia U. Visiting
Professor, Stanford 1930. Spent nearly all his academic life at
Columbia U.

iAaMES HoLLINGSWORTH CLEMMER SwmiTH. A.B. Monmouth Coll.,
M.S., Ph.D. Chicago. Courtesy Professor 1931 - 70. Spent much
of his scientific life at the Carnegie Institution of Washington,
Stanford campus. Born Frest, Ohio, 12/3/95; died Palo Alto
1/8/70.

FrReperick Otto Koenic. A.B. Harvard, Ph.D. Munich. Studentof
K. Fajans. Fellow, U. of California 1930 - 31; Instructor, Stan-
ford 1931-36; Asst. Prof. 1936 - 38; Assoc. Prof. 1938- 43; Pro-
fessor 1943- 1968. Emeritus 1968. Born New York City 10/15/
02; died Stanford 7/5/74.

EpbwaArD ARMAND GucGeNHEIM. B.A., Ph.D., Sc.D. Oxford, Eng-
land, FRS. Visiting Professor, Stanford 1932.

GeorGE Boepan Kistiakowsky. Ph.D. Berlin, D.Sc. Harvard. Vis-

iting Professor, Stanford 1935. Spent nearly all his academic life
at Harvard.
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RicHARD ANDREW OGG,JR., A.B., A.M,, Ph.D. Stanford. Studentof
P. A. Leighton. Instructor, Stanford 1935- 37; Asst. Prof.
1937 - 42; Assoc. Prof. 1942 - 47; Professor 1947 - 62. Born Vic-
tor, Colorado, 2/11/09; died Atherton 6/19/62.

PauL CLiFForDp Cross. B.S. Geneva Coll., M.S., Ph.D. Wisconsin.
Assistant Professor, Stanford 1936 - 38. Spent his later academic
life at U. of Washington and Brown U.

Francis EbwarD Bracer. A.B. Pomona, A.M., Ph.D. Stanford.
Student of P. A. Leighton. Instructor, Stanford 1931 - 2; In-
structor, UCLA 1932 - 36; Asst. Prof. 1936 - 8; Visiting Profes-
sor, Stanford 1937 - 38. Spent virtually all his academic life at
UCLA.

James Franck. Ph.D. Berlin. Visiting Professor, Stanford 1937 -
38. Nobel Laureate 1925. Professor Physics, Johns Hopkins.

HuserT ScoTT Loring. A.B. Pomona, M.S., Ph.D. Illinois. Student
of V. du Vigneaud. Instructor, George Washington U. 1933 -
35; Fellow, Rockefeller Institute 1935 - 39; Asst. Prof., Stanford
1939 -42; Assoc. Prof. 1942 - 47: Professor 1947 - 74. Emeritus
1974.Born British Honduras 11/19/08;died Stanford 10/31/74.

LocHART BurcEss RoGeRs. A.B. Wesleyan, A.M., Ph.D. Princeton.
Assistant Prof., Stanford 1942 - 45. Has spent much of his later
academic life at MIT.

RoBerT Davip Rowe. A.B., Ph.D. Stanford. Asst. Prof., Stanford
1942 - 46.

CARL GusTav LinDouisT. B.S. Purdue. Eastman Kodak 1937 - 42;
Instructor (Chem. Engr), U. of Rochester 1940 - 41; Asst. Prof.,
Stanford 1942 - 51; Assoc. Prof. 1951 - 54.

CrLaubio ALvarez-TosTtabo. B.S., M.S. Arizona, Ph.D. Stanford.
Student of J. W. McBain. Instructor, Stanford 1940 - 44; Asst.
Prof. 1944 -49; Assoc. Prof. 1949 - 58; Professor 1958 -
Born Durango, Mexico, 6/4/12.

Mark NeuHoF. Ph.D. Frankfurt-am-Main. Asst. Prof., Stanford
1943 - 45,

WiLLiam ANDREwW BonNER. A.B. Harvard, Ph.D. Northwestern.
Student of C. D. Hurd. Instructor, Northwestern 1944 - 45;
Instructor, Stanford 1945-47: Asst. Prof. 1947 -51; Assoc.
Prof. 1951 - 59; Professor 1959 - ., Born Chicago 12/21/19.
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HARRY SToNE MosHER. A.B. Willamette U., M.S. Oregon State;
M.S., Ph.D. Pennsylvania State College. Student of F. C. White-
more. Asst. Prof., Penn. State 1942 - 46; Asst. Prof., Stanford
1946-50; Assoc. Prof. 1950-55; Professor 1955 - . Born
Salem, Ore., 8/31/15. Willamette Alumni Award 1966. Visiting
Professor, Der Vrije Universiteit, Amsterdam.

RicHARD HALLENBECK Eastman. A.B. Princeton, Ph.D. Harvard.
Student of R. B. Woodward. Instructor, Stanford 1946 - 48;
Asst. Prof. 1948 -51; Assoc. Prof. 1951 -59; Professor
1959- . Born Erie, Pa., 10/30/18. Guest Lecturer, U. S. Air
Force Academy.

DoucLAs ARvID Skoog. B.S. Oregon State, Ph.D. Illinois. Student
of D. T. Englis. Standard of Calif., 1943 - 47; Asst. Prof., Stan-
ford 1947 -52; Assoc. Prof. 1952 - 62; Professor 1962 - 76.
Emeritus 1976. Assoc. Exec. Head 1961 - 76. Born Willmar,
Minn., 5/4/18.

Eric HutcHinsON, B.A., MAA,, Ph.D. Cambridge, England. Stu-
dent of Sir Eric Rideal. Instructor, Sheffield U., England
1945 - 46; Postdoctoral Fellow, Stanford 1946 - 48; Asst. Prof.,
Fordham U. 1948 - 49; Asst. Prof., Stanford 1949 - 53; Assoc.
Prof. 1953-59; Professor 1959- . Academic Secretary
1974- . Visiting Professor, Yokohama National University,
University of Sussex. Born Morton, England, 12/25/20.

HAarRoLD SLEDGE JoHNsTON. B.S., Ph.D. California Institute of
Technology. Student of Don M. Yost. Instructor, Stanford
1947-49; Asst. Prof. 1949-53; Assoc. Prof. 1953-56. Has
spent most of his later academic life at U. of California. Born
Woodstock, Ga., 10/11/20.

JoHN HiLL Wise. B.S. Haverford, Ph.D. Brown. Instfuctor, Stan-
ford 1947 -50; Asst. Prof. 1950-53. Has spent his later
academic life at Washington and Lee U. Born Marysville, Pa.,
11/6/20.

Amos CLArRk GRrIFFIN. B.S, Utah State, Ph.D. Wisconsin; M.D.
Texas. Instructor, Stanford 1948 - 49; Asst. Prof. 1949 - 52; As-
soc.Prof. 1952 - 55. Born Newton, Utah, 5/16/18.

RaLPH RoBERT PaxTon. B.S. Illinois, D.Sc. M.I.T. Instructor, Col-
orado 1946 - 47; Asst. Prof., M.I.T. 1947 - 49; Asst. Prof., Stan-
ford 1949 - 55. Born Zim, lll., 3/4/20.

StuarT Woob GRINNELL. B.S. U. of Calif., A.M., Ph.D. Stanford.
Student of F. O. Koenig. Assoc. Prof., Stanford 1952 - 61.
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DaviD MaLcoLm Mason. B.S., M.S., Ph.D. California Institute of
Technology. Instructor, Caltech. 1949-51; J.P.L. 1952 -55; As-
soc. Prof., Stanford 1955-58; Professor 1958- . Chairman
Chem. Eng. 1960- 72. Associate Dean of Undergraduate
Studies 1972-76. Born Los Angeles 1/7/21.

LAwRENCE OscaAR PiLceram. Asst. Prof., Stanford 1955 - 57.

CoRrNELIUS JOHN Pincs. B.S., Ph.D. California Institute of
Technology. Instructor, Stanford 1955-56; Asst. Prof. 1956 -
59. Has spent much of his academic life at Caltech. David M.
Mason Lecturer in Chemical Engineering 1975 (first recipient).
Born Conrad, Mont., 3/15/29.

EuceNE RusseLL Harbwick. Asst. Prof. Born Clovis, N. M., 6/11/
22. Has spent much of his academic life at UCLA.

THomAs REeD TuTTLE. Asst. Prof., Stanford 1959 - 62.

WiLLIAM SUMNER JOHNSON. A.B. Amherst, A.M., Ph.D. Harvard.
Student of L. F. Fieser. Instructor, Amherst 1936 - 37; Instruc-
tor, Wisconsin 1940-42; Asst. Prof. 1942 - 44; Assoc. Prof.
1944 -46; Professor 1946 -60; Professor, Stanford 1960 -
Executive Head 1960 - 69. Jackson-Wood Professor 1975 -
Visiting Professor Harvard. National Academy of Sciences;
American Academy of Artsand Sciences; Nichols Medalist; ACS
Award in Synthetic Organic Chemistry; Roussell Prize Winner;
Hon. D.Sc. Amherst, Long Island U. Born New Rochelle, N.Y.,
2/24/1913.

CaARrL DJerassi. A.B. Kenyon College, Ph.D. Wisconsin. Studentof
A. L. Wilds. Research Chemist, Ciba Pharmaceutical Co.
1942 - 43, 45 -49; Assoc. Dir. Chem. Res., Syntex, 1949-52;
Professor, Wayne State 1952 - 59; Professor, Stanford 1959- .
National Academy of Sciences; Perkin Medal, SCI, ACS Award
in Pure Chemistry; ACS Baekeland Medalist; ACS Fritzsche
Award; Hon. D.Sc. National Univ. of Mexico, Kenyon Coll.,
Worcester Polytechnic Intitute, Wayne State U., Columbia. Hon.
Fellow Chemical Society of G.B., Royal Swedish Academy of
Sciences. National Medal of Science. Member President’s Advis-
ory Group on Contributions of Technology to Economic
Strength. Born Vienna, Austria,

Frank EPHRAIM HaRRIs. Asst. Prof., Stanford 1960-62; AssoC.
Prof. 1962 -68. Born Boston 8/26/29.

GLENN HowARD SPENCER. Asst. Prof., Stanford 1960 - 63.
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VicTor WiLLiam Laurie. Asst. Prof., Stanford 1961- 66.
WiLLiam HerBerT ORTTUNG. Asst. Prof., Stanford 1961- 63.

PauLioHN Frory. A.B., Manchester Coll., M.S., Ph.D. Ohio State.
Student of H. L. Johnston. Professor, Cornell U. 1948-56;
Professor, Stanford 1961-65; Jackson-Wood Professor 1965 -
75. Emeritus 1975. Baker Lecturer, Cornell; Visiting Professor
M.L.T., ETH Zurich, Weizmann Institute, Israel. Hon.D.Sc.
Manchester Coll., Indiana; Manchester U., England; Ohio State.
Sullivant Medalist; Baekeland Award; Colwyn Medalist, IRI;
Nichols Medalist; ACS Goodyear Medalist; ACS Debye Award;
Chandler Medalist, Columbia U.; Cresson Medalist; Kirkwood
Medal, Yale; Gibbs Medalist; Priestley Medalist; National Medal
of Science. Nobel Laureate. Born Sterling, Ill., 6/19/10.

Henry TAuBeB.S., M.S. U. of Saskatchewan,Ph.D. U. of Califor-
nia. Student of W. C. Bray. Instructor, U.C.-Berkeley 1940 - 41;
Asst. Prof., Cornell 1941-46; Assoc. Prof., Chicago 1946-52;
Professor 1952 - 62; Professor, Stanford 1962- .NATO Visit-
ing Professor; Brotherton Research Professor; ACS Award for
Nuclear Applications in Chemistry; Harrison Howe Award,;
Chandler Medalist, Columbia; Kirkwood Award; ACS Award
for Distinguished Service in the Advancement of Inorganic
Chemistry; Dwyer Medalist, Australia; Baker Lecturer, Cornell;
Priestley Lecturer, Penn. State. National Academy of Sciences;
American Academy of Arts and Sciences. Born Neudorf, Sask.,
11/30/15.

Eucene EARLE vAN TAMELENA.B. Hope Coll., Ph.D. Harvard.
Studentof G. Stork. Instructor, Wisconsin 1950 - 52; Asst. Prof.
1952-56; Assoc. Prof. 1956 - 59; Professor 1959 - 62; Professor,
Stanford 1962- . Hon.D.Sc. Hope Coll., Bucknell U. ACS
Award in Pure Chemistry; Baekeland Award; ACS Award for
Creative Work in Organic Chemistry. Visiting Professor/
Lecturer, Northwestern U., Ohio State, Wayne State, Columbia
U., M.I.T., ETH, Zurich, U. of Michigan, U. of Virginia, Prince-
ton, U. of North Carolina. National Academy of Sciences;
American Academy of Arts and Sciences. Born Zeeland, Mich.,
7/20/25.

HARDEN MAaRrspEN McconnELL. B.S. George Washington U.,
Ph.D. California Institute of Technology. Student of Norman
Davidson. Asst. Prof., Caltech 1956 - 58; Assoc. Prof. 1958 - 59;
Professor 1959- 63; Professor, Stanford 1964- . California
Section Award; ACS Award in Pure Chemistry; Howe Award;
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Langmuir Award. National Academy of Sciences. Born
Richmond, Va., 7/18/27.

MicHEL JEAN Bouparp. B.S., M.S. Louvain, Belgium, Ph.D.
Princeton. Student of H. S. Taylor. Asst. Professor, Princeton
1954 - 58; Assoc. Prof. 1958 - 61; Professor, U. of Calif. 1961-
64; Professor, Stanford 1964- . Born Brussels, Belgium,
6/18/24.

Joun |. Brauman. B.S. M.I.T., M.S,, Ph.D. U. of California. Stu-
dentof A. Streitweiser,Jr. Asst. Prof., Stanford 1963 - 69; Assoc.
Prof. 1969 - 72; Professor 1972- . ACS Award in Pure
Chemistry. National Academy of Sciences. Born Pittsburgh
9/7/37.

KARL ALBERT FoLkers. B.S. Illinois, Ph.D. Wisconsin. Courtesy
Professor, Stanford 1964 -69. Baker Lecturer, Cornell. Na-
tional Academy of Sciences. Born Decatur, Ill., 9/1/06.

JoHN D. BaLbpescHwEeILER. B.Chem.E. Cornell, Ph.D. U. of
California. Instructor, Harvard 1960 - 2; Asst. Prof. 1962 - 65;
Assoc. Prof., Stanford 1965-67; Professor 1967 - 73. Now

Chairman, Department of Chemistry, Caltech. Born Elizabeth,
N.J., 11/14/33.

NeiL KesTNER. Asst. Prof., Stanford 1964 - 66.

RoBerT PEcora B.S., M.S., Ph.D. Columbia U. Student of R.
Bersohn. Asst. Prof., Stanford 1964 - 71; Assoc. Prof. 1971- .
Visiting Professor, U. of Manchester, England. Born Brooklyn,
8/6/38.

PauL Gravis SimpsoN. Asst. Prof., Stanford 1964 - 70.
LawreNnce J. ALTMAN. Asst. Prof., Stanford 1966 - 72.

JAMEs P. CoLLmaN. B.S., M.S. U. of Nebraska, Ph.D. Illinois. Stu-
dent of R. C. Fuson. Instructor, U. of N. Carolina 1958 - 59;
Asst. Prof. 1959 - 62; Assoc. Prof. 1962 - 66; Professor 1966 -
67; Professor, Stanford 1967 - . Visiting Professor, U. of Can-
terbury, England; Northwestern U., U. of Rochester, Rutgers.
California Section, ACS Award; ACS Award in Inorganic
Chemistry. National Academy of Sciences. Born Beatrice, Neb.
10/31/32.

Hans CHRISTIAN ANDERSEN. B.S., Ph.D. M.I.T. Student of I.

penheim. Asst. Prof., Stanford 1968 - 74; Assoc. Prof. 1974 -
Born Brooklyn 9/25/41.
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LeonarD M. STEPHENSON. Asst. Prof., Stanford, 1968 - 75.

Linus C. PauLinG. B.S. Oregon State, Ph.D., California Institute of
Technology. Student of R. G. Dickinson. Asst. Prof., Caltech
1927 - 29; Assoc. Prof. 1929 - 31; Professor 1931- 63; Professor,
Stanford 1969 - 74. George Eastman Professor, Oxford U.; Vis-
iting Professor California, Cornell, M.I.T., Harvard, Princeton.
Hon.D.Sc. Chicago, Princeton, Yale, Cambridge, Oxford, Lon-
don, Paris, Toulouse, Montpellier, Liege, Melbourne, Cracow,
Berlin. Foreign Member, Royal Society; French Academy of
Science; Academy of Science, Norway, USSR, India, Italy, Bel-
gium, Portugal, Poland, Austria, Yugoslavia, Romania. ACS
Award in Pure Chemistry; Nichols Medalist; Gibbs Medalist;
Richards Medalist; G. N. Lewis Medalist; Avogadro Medalist;
Pasteur Medalist; Pierre Fermat Medalist; Sabatier Medalist;
Davy Medalist; Linus Pauling Medalist; Thomas Addis Medalist;
Phillips Medalist; Gold Medalist of Medical Society of New York;
Gold Medalist, French Academy of Medicine; Vermeil Medalist,
Paris; Eliasberg and Goedel Medalist. Past President, American
Chemical Society. National Academy of Sciences; American
academy of Artsand Sciences. Nobel laureate, chemistry; Nobel
Laureate, Peace. Born Portland, Ore.; 2/28/01.

KENNETH S. PiTzER, B.S. California Institute of Technology, M.D.
California. Student of G. N. Lewis. Professor, Stanford 1969 -
71. President, Stanford University 1969-71. Born Pomona,
Calif., 1/6/14.

Frank ALBERT WEINHOLD. B.S. U. of Colorado, A.M., Ph.D. Har-
vard. Studentof E. B. Wilson, Jr. Asst. Prof., Stanford 1969 - 76.
Born Scottsbluff, Neb. 5/18/41.

Bruce SamueL Hubson. B.S., M.S. California Institute of
Technology, Ph.D. Harvard. Student of B. Kohler and R. G.
Gordon. Asst. Prof., Stanford 1972- .Born Peekskill, N. Y.,
3/15/45.

WRAY HucHEs HuesTis. B.S. Macalester Coll., Ph.D. California
Institute of Technology. Student of M. A. Raftery. Asst. Prof.,
Stanford 1974- . Born Lander, Wyo., 12/29/45.

MicHAEL Davip Fayver. B.S., Ph.D. California. Student of C. B.
Harris. Asst. Prof., Stanford 1974- .Born Los Angeles 9/12/
47.

RicHarRD H. HoLm. B.S. U. of Massachusetts, Ph.D. M.1.T. Student
of F. A. Cotton. Asst. Prof., Harvard 1962 - 65; Assoc. Prof.,
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Wisconsin 1965 - 67; Professor, M.I.T. 1965 - 67; Professor,
Stanford 1975 - . Bailar Medal for Research in Coordination
Chemistry; ACS Award in Inorganic Chemistry. National
Academy of Sciences; American Academy of Arts and Sciences.
Born Boston 9/24/33.

F. Bergstrom

F.O. Koenig
Members of the Department faculty, 1940, on the occasion of Dr. Swain’s retirement.

P.A. Leighton

Noller
R. Swain
/TN

G. Parks R.A. Ogg
Q. Mifchﬂ;.

Sloan

.9 MGt e B
J.M. Luck






