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CALENDAR

1940
JANUARY 2. ... Registration (9 A. M. to 3 P. M.)
JANUARY 20. ... .. Examinations for Removal of Conditions
MarecH 1........... Last Day for Application for Fellowships and Assistantships
MARCH 11-16 ... ... e Term Examinations
MARcH 16............ Notifications of Awards of Fellowships and Assistantships
MARCH 16. . ... . i i i End of Second Term (12 M.)
MARCH 17-24 .. . e e Recess
MARCH 22.. .. ..o Meeting of Freshman Registration Committee
MARCH 23. . ... .. ... i Meeting of Registration Committee
MarcH 9and 16.......... .. Examinations for Admission to Freshman Class and
for Freshman Scholarships (see page 76)
MARCH 25. ... ... ... ... ... i, Registration (9 A. M. to 3 P. M.)
APRIL 13. ... ... ... ... Examinations for Removal of Conditions
APRIL 13. ... .. List of Approved Candidates for Bachelor of Science Degree Posted
May 23........ . ...... Last Day for Examinations and Presenting Theses for the
Degree of Doctor of Philosophy
MAY 30 .. e Memorial Day Recess
June 1...... ... .. ... End of Examinations for Candidates for the Degrees of
Bachelor of Science and Master of Science
JuNeE 3-8....... ... .. Term Examinations for All Undergraduates Except Seniors
June 4. .. Meetings of Committees on Course in Engineering and
Course in Science (10 A, M.)
June s Faculty Meeting (10 A. M.)
JUNE 6. .o e Class Day
JUNB 7 Commencement
JuNe 7. Annual Meeting of Alumni Association
June1,7,8. ... .. Examinations for Admission to Upper Classes
June 8. .Entrance Examinations in Chemistry and English for High School Juniors
JUNE 8. End of College Year (12 M.)
JUNE 17.. ... ... Meeting of Freshman Registration Committee
JUNE 18.. . L Meeting of Registration Committee
SEPTEMBER 13 and 14..... ... .. Examinations for Admission to Upper Classes
SEPTEMBER 20. .. ... ................. Examinations for Removal of Conditions
SEPTEMBER 17. . ... ... . .............. Registration of Freshmen (1:30 P. M.)
SEPTEMBER 19. ... ... Registration of Students Transferring From Other Colleges
(9 A. M. 103 P. M)
SEPTEMBER 20. ... .................. General Registration (9 A, M. to 3 P. M.)
SEPTEMBER 23 . . .. ittt itiaee e, Beginning of Instruction
NoveEmBER 16.... ... Last Day for Announcing Candidacy for Bachelor’s Degree
NOVEMBER 21-24 ... ... ... i, Thanksgiving Recess
DECEMBER 9-14 . ... .. ... ... Term Examinations
DECEMBER 14. ... .. .. Last Day for Applications for Candidacy for the Degree of
Doctor of Philosophy in June, 1941
DECEMBER 14. ... .. ... ... .. . ... End of First Term (12 M.)
DECEMBER 20.. .. . ............... Meeting of Freshman Registration Committee
DECEMBER 21.... . ... ... ...... .. ... ..... Meeting of Registration Committee
JANUARY 3, 1941, . ... ... ... ... Registration (9 A. M. to 3 P. M.)



THE BOARD OF TRUSTEES

(Arranged in the order of seniority of service)

Term

Expires

HARRY CHANDLER . . . ..o\ttt Los Angeles 1944
HENRY W. O’ MELVENY . . ..o\ i ittt eiee i Los Angeles 1940
ALLAN C.o BALCH. ..ottt Los Angeles 1943
Louls D. RICKETTS. . .. ..ottt ittt iie i Pasadena 1940
WiLiaM L. HONNOLD . . .. ..ottt e iiie e iiiiaeanns Los Angeles 1941
HARRY JOBAUER. ... ... San Marino 1944
BEN R. MEYER. .. ..o Los Angeles 1943
HARVEY S. MUDD. ... oot e e Beverly Hills 1944
JAMES RO PAGE. « ettt Los Angeles 1940
GEORGE E, FARRAND ... ... ottt Los Angeles 1941
WLLIAM C, MCDUFFIE. .. ...ttt e San Marino 1942
MAX FARRAND . oottt e ine et e e i e San Marino 1941
JOHN S. CRAVENS. .. oottt ittt ittt Pasadena 1942
J.HUDSON POOLE. .. ..ottt Pasadena 1944
A, B MACBETH . . ottt e ittt ettt e e et Pasadena 1943
ALBERT B. RUDDOCK ... ... ...t Pasadena 1942
GEORGE GRANT HOAG. . . ... i Los Angeles 1941
RALPH B. LLOYD . ..ottt e e Beverly Hills 1942

OFFICERS

ARTHUR HLFLEMING. .. ..ot it i iiiiin e i President Emeritus
ALLAN C. BALCH. . ..ottt ittt et it ci e President
Loutis D RICKETTS . . ..o toiiie et e iie it eiie e eannns First Vice-President
HENRY W. O'MELVENY. . ..o oiiieineeiieanenennnns Second Vice-President
.................................. Third Vice-President

J. HUDSON POOLE. ... ittt it ciaen e ans Treasurer
EpwWARD C.BARRETT. .......ooiii . Comptroller and Secretary
HerBerRT H. G. NASH. . ..ot ii i Assistant Secretary

FINANCE COMMITTEE
ArLrax C. BALCH; Chairman
Ben R. MEYER Harvey S. Mupp JaMmes R. PaGge Louss D. RickETTS



ADMINISTRATIVE OFFICERS OF THE
INSTITUTE

EXECUTIVE COUNCIL

RoBeERT A. MILLIRAN, Chairman

Arran C. Barcr Wiriam B. MunNro
Max MasoN James R. Page
Taomas H. Morcan Lours D. RIckETTS
Harvey S. Mupp RicHarp C. ToLMAN

Epwarp C. BARRETT, Secretary

CHAIRMEN OF DIVISIONS

RoBERT A, MILLIRAN . .. .. ...... Physics, Mathematics, and Electrical Engineering
LINUS PAULING . ... oooviniiie e Chemistry and Chemical Engineering
FRANKLIN THOMAS. ............ Civil and Mechanical Engineering, Aeronautics,

and Meteorology
JOHN PLBUWALDA . . ...ttt et Geological Sciences
THOMAS H MORGAN . . o ett ettt e es s iinnnnns Biology
CLINTON K. JUDY . oot e e e i e et e i enns Humanities
ROYAL W, SORENSEN . ..ttt tn e ieeee e e enaenenanns Physical Education

EpwARD €, BARRETT. . ..t ttitet it et i iiie i Comptroller
RicHARD C. TOLMAN. . ..o it iie i Dean of the Graduate School
FREDERIC W, HINRICHS, JR.. . .. ..o ii i, Dean of Upper Classmen
RAYE, UNTEREINER. . ... oottt ittt iiiiiiinnnnnnns Dean of Freshmen
PHILIP 8. FOGG. . .ottt it i e ettt Registrar
W. NOEL BIRCHBY . . . ot e ittt ietetnnieeininenenanannns Assistant Registrar

ADVISORY COUNCIL

GaNo DUNN, President, J. G. White Corporation.

VANNEVAR BusH, President, Carnegie Institution of Washington.

FraANEK B. JEWETT, President, Bell Telephone Laboratories, Inc., and Vice-President,
American Telephone and Telegraph Company.

Joun C. MErrIaM, President Emeritus, Carnegie Institution of Washington.

Crarres L. Reesg, Chemical Director, E. I. du Pont de Nemours and Company.
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OFFICERS AND COMMITTEES OF THE
FACULTY

OFFICERS

CHAIRMAN, Linus Pauling
SecrETARY, H. C, Van Buskirk

FACULTY BOARD

CHAIRMAN, Earnest C. Watson; SECRETARY, H. C. Van Buskirk; E. C. Barrett,
S. J. Bates, J. E. Bell, J. P. Buwalda, R. L. Daugherty, P. S. Fogg, F. W. Hinrichs,
Jr., C. K. Judy, William N. Lacey, Max Mason, W. W. Michael, C. B. Millikan,
R. A. Millikan, T. H. Morgan, W. B, Munro, L. Pauling, W. R. Smythe, R, W.
Sorensen, A. H. Sturtevant, F. Thomas, R. C. Tolman, R. E. Untereiner, Morgan
Ward.
FACULTY COMMITTEES

ApwMisstoN To Urper Crasses: S. J. Bates (chairman), C, D. Anderson, W. N.
Birchby, W. H. Clapp, F. J. Converse, P. S. Fogg, G. R. MacMinn, E. E. Sech-
ler, L. E. Wear.

Avumnt Rezrations: D. S. Clark (chairman), W. Hertenstein, W. Huse, A. E.
Lombard, Jr., W. B. Munro, R. W. Sorensen, F. Thomas.

AssemBry: C. K. Judy (chairman), R. L. Daugherty, H. Eagleson, H. N. Gilbert,
R. A. Millikan, S. G. Mudd, W. B. Munro, T. G. Soares, F. Thomas.

CoMMENCEMENT Exercises: L. W. Jones (chairman), D. S. Clark, H. Eagleson,
W. Herteinstein, H. Z. Musselman.

Course IN ENGINEERING: W. W, Michael (chairman), W. H, Clapp, F. L. Con-
verse, R. L. Daugherty, H. N. Gilbert, F. C. Lindvall, G. R. MacMinn, E. E.
Sechler.

Course IN Science: W. R. Smythe (chairman), W. V. Houston, R. N. Lacey,
S. 8. Mackeown, J. H. Maxson, R. Stanton, E. H. Swift, A. Tyler, L. E. Wear.

FresaMaN ReciSTRATION: J. E. Bell (chairman), J. W. M. DuMond, H. Eagleson,
P. S. Fogg, H. N. Tyson, R. E. Untereiner, H. C. Van Buskirk,

FrEsuMAN ApmissioN: P. S. Fogg, (chairman), C. D. Anderson, W. N. Birchby,
J. P. Buwalda, L. Helmholz, L. W. Jones, F. C. Lindvall, J. R. Macarthur, R, E.
Untereiner, E. C. Watson.



OFFICERS AND COMMITTEES OF THE FACULTY 9

Grapuate Stupny: R. C. Tolman (chsirman), C. D. Anderson, E. G, Anderson,
J. A. Anderson, R. M. Badger, H. Bateman, E. T. Bell, H. Borsook, I. S. Bowen,
J. P. Buwalda, 1. Campbell, W. H. Clapp, R. L. Daugherty, R. L. Dickinson,
T. Dobzhansky, J. W. M. DuMond, P. S. Epstein, A. Goetz, B. Gutenberg,
A. J. Haagen-Smit, W. V. Houston, R. T. Knapp, L. P. Krick, C. C. Lauritsen,
F. C. Lindvall, H. J. Lucas, J. R. Macarthur, S. S. Mackeown, R. R. Martel,
M. Mason, A. Michal, C. B. Millikan, R. A. Millikan, T. H. Morgan, C. Nie-
mann, J. R. Oppenheimer, L. C. Pauling, G. Potapenko, R. W. Sorensen,
C. Stock, A. H. Sturtevant, F. Thomas, T. von Karman, M. Ward, E. C. Wat-
son, F. W. Went, D. M. Yost, F. Zwicky.

Honor STUDENTS: M. Ward (chairman), C. D. Anderson, J. E. Bell, H. J. Fraser,
F. W. Hinrichs, Jr., G. R. MacMinn, E. E. Swift, R. E. Untereiner, E. C. Wat-
son, L. E. Wear.

LecTUrES AND Visits FRoM OutsipE Orcanizations: H. N. Gilbert (chairman),
T. Dobzhansky, W. Hertenstein, W. V. Houston, G. Laing, S. S. Mackeown,
W. W. Michael, V. Veysey.

Lierary: E. C, Watson (chairman), S. J. Bates, E. T. Bell, H. Borsoock, H. Craig,
Jr., H. J. Fraser, R. A. Millikan, E. E. Sechler, R. C. Tolman,

Musicar, Acrtivities: F. Thomas (chairman), R. G. Dickinson, H, N. Gilbert,
A. Goetz, B, Gutenberg, L. V. Metcalf, A. Stong, L. E. Wear.

Pruysicar EpucaTion: R. W. Sorensen (chairman), W. H. Clapp, H. Craig, Jr.,
W. W. Michael, H. Z. Musselman, W. L. Stanton, R. E. Untereiner,

PusLicaTioONs anp Pusricity: W. Huse (chairman), E. C. Barrett, P. S. Fogg,
I. Howard, E. E. Sechler, F. Thomas.

RecisTrATION: P. S. Fogg (chairman), W. H. Clapp, H. J. Fraser, F. W. Hinrichs,
Jr., R. R. Martel, F. W. Maxstadt, W. R. Smythe, R. Stanton, E. H. Swift,
H. C. Van Buskirk, L. E. Wear.

RevatioNs 1o HicH Scmoovs: J. E. Bell (chairman), P. S. Fogg, W. Huse,
M. Mason, R, A. Millikan, W, B. Munro, R. E. Untereiner, E. C. Watson.
StupENT Am: F. W. Hinrichs, Jr. (chairman), E. C. Barrett, R. W. Sorensen,

R. E. Untereiner, M. Ward, E. C. Watson,

StupeNT Bopy Finvance: H. N. Gilbert (chairman), L. W. Jones, V. Veysey.
StupeNT HEavtH: H. Borsook (chairman), F. W. Hinrichs, Jr., E. D. Kremers,
T. H. Morgan, S. G. Mudd, R. W. Sorensen, R. E. Untereiner.

StupenT Rerations: F. Thomas (chairman), H. Craig, Jr., H. Eagleson, F. W.
Hinrichs, Jr., L. W. Jones, J. R. Macarthur, S. S. Mackeown, W. B. Munro,
E. E. Sechler, T. G. Soares, R, E. Untereciner.

STUDENT Sociar Funcrions: L. W. Jones (chairman), D. 8. Clark, H. Eagleson,
G. Laing, V. Veysey, W. O. Wetmore.



STAFF OF INSTRUCTION AND RESEARCH

RoBerT ANDREWS MILLIKAN, Pua.D., LL.D., Sc.D., Nobel Laureate

Professor of Physics
Director of the Norman Bridge Laboratory of Physics
Chairman of the Executive Council

A.B., Oberlin College, 1891; A.M., 1893; Ph.D., Columbia University, 1895. Assistant in Physics,
University of Chicago, 1896-1897; Associate, 1897-1899; Instructor, 1899-1902; Assistant
Professor, 1902-1907; Associate Professor, 1907-1910; Professor, 1910-1921. Recipient of
Comstock Prize, National Academy of Sciences, 1913; of Edison Medal of the American
Institute of Electrical Engineers, 1922; of the Nobel Prize in Physics of the Swedish Royal
Academy of Science, 1923; of the Hughes Medal of the Royal Society of Great Britain, 1923;
of the Faraday Medal of the London Chemical Society, 1924; of the Matteucci Medal of the
Societa Italiana della Scienze, 1925; of the Gold Medal of the American Society of Mechanical
Engineers, 1926; of the Messel Medal of the Society of Chemical Industry of England, 1928;
of the Gold Medal of the Society of Arts and Sciences, 1929; of the Gold Medal of the Radio-
logical Society of North America, 1930; Gold Medal of the Holland Society, 1930; and of
the Gold Medal of Honor, Roosevelt Memorial Foundation, 1932; Member, National Academy
of Sciences, and Pontificia Accademia delle Scienze; Commandeur de ’Ordre National de la
Légion d’ Honneur, 1936. California Institute, 1916-

1640 Oak Grove Avenue, San Marino

Max MasonN, Pu.D., LL.D., Sc.D.

Chairman of the Observatory Council
Member of the Executive Council

B.L., University of Wisconsin, 1898; Ph.D., University of Géttingen, 1903. Instructor in
Mathematics, Massachusetts Institute of Technology, 1903-1904; Assistant Professor of Mathe-
matics, Yale University, 1904-1908; Associate Professor of Mathematics, University of
Wisconsin, 1908; Professor of Mathematical Physics, 1910-1925; President, University of
Chicago, 1925-1928; President of the Rockefeller Foundation, 1928-1936. LL.D., University of
Wisconsin, 1926; Yale University, 1926; Dartmouth College, 1927; Pomonz College, 1937;
Sc.D. (hon.), Columbia University, 1926. Colloquium Lecturer, American Mathematical
Society, 1906; Visiting Lecturer, Mathematical Physics, Harvard University, 1911-1912;
Member of Research Staff, Naval Experiment Station, New London, Connecticut, 1917-1919.
Member, National Academy of Sciences. California Institute, 1936-

1505 Circle Drive, San Marino

TromMas Hunt MorGaN, Pu.D., LL.D., Sc.D., Nobel Laureate

Professor of Biology
Member of the Executive Council

B.S., University of Kentucky, 1886; M.S., 1888; Ph.D., Johns Hopkins University, 1890, Professor
of Biology, Bryn Mawr College, 1891-1904; Professor of Experimental Zeology, Columbia
University, 1904-1928. LL.D., Johns Hopkins University, 1215; University of Kentucky, 1916;
McGill University, 1921; University of Edinburgh, 1922; University of California, 1930;
Sc.D. (hon.), University of Michigan, 1924; Docteur Honoris Causa, University of Paris,
1935; Ph.D, (Dr. of Nat. Phil.), Heidelberg University, 1931. M.D. (hon.), University of
Zurich, 1933, Fellow of the American Association for the Advancement of Science (President,
1930); Member, American Philosophical Society; President, National Academy of Sciences,
1927-1931; Member, Linnean Society of London; Royal Society of Scicnces of Denmark;
Foreign Member, Royal Society of London; Finnish Society of Sciences; Associate Member,
Société Royale des Sciences Médicales et Naturelles de Bruxelles; Society Belge de Biologie,
Bruxelles; Société de Biologie de France; Corresponding Member, Zoological Society of London;
Académie des Sciences de Russie; Bavarian Academy of Sciences; Honorary Member, Royal
Irish Academy, Ordinary Member, Royal Society of Sciences of Upsala; Foreign Associate,
Royal Accademia Navionale dei Lincei, Rome; Corrcspondent, Académie des Sciences, Institut
de France; Member, Academia Scientiariura Instituti, Bononiensis (Bologna); Member,
Pontificia Accademia delle Scienze, 1936; Honorary Foreign Member, Académie Royale de
Medicine de Belgique, 1936; Corresponding Member, Accademia di Scienze Lettere et Arti,
Padova, 1937; Foreign Associate, Académie des Scicnces de IInstitut de France, 1938,
Recipient of the Nobel Prize in Medicine of the Swedish Royal Academy of Science, 1933,

California Institute, 1928- 1149 San Pasqual Street
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STAFF OF INSTRUCTION AND RESEARCH 11

WiLriaM BENNETT MUNRO, PH.D., LL.D., Lrr1.D.

Professor of History and Government
Member of the Executive Council

B.A., Queens University, 1895; M.A., 1896; LL.B., 1898; M.A., Harvard University, 1899; Ph.D.,
1900 M.A. (hon.), W:llums Callegc, 1904; LL.D., Qucens University, 1912; Litt.D., Uni-
versity of Southern California, 1930; LL.D., Mills College, 1931; Parker Tuvelxng Fellow,
Harvard University, 1900-1901; Instructot in History and Politic:l Science, Williams College,
1901-1904; Instructor in Government, Harvard University, 1904-1906; Assistant Professor of
Government, 1906-1912; Professor of Municipal Government, 1912-1925; Jonathan Trumbull
Professor of Amencan History and Government, 1925-1930; Chalrman of the Division of
History, E and Gover Harvard University, 1920-1928; Weil Foundation Lec-
turer, University of North Carolina, 1921; McBride Foundation Lecturer, Western Reserve
University, 1925; Jacob H. Schiff Foundation Lecturer, Cornell University, 1926; Marfleer
Lecturer, University of Toronto, 1929; Acting Director, Harvard Graduate School of Public
Administration, 1936-1937; President of the American Association of University Professors,
1930-1931; President of the American Political Science Association, 1927; Vice-President and
Chairman of the Section on Historical and Philological Sciences, American Association for
the Advancement of Science, 1931. Fellow of the American Academy of Arts and Sciences,

California Institute, 1925- 268 Bellefontaine Street

RicHARD CHACE TOLMAN, Pr.D.

Professor of Physical Chemisiry and Mathematical Physics
Dean of the Graduate School
Member of the Executive Counmcil

S.B., in Chemical Engineering, Massachusetts Institute of Technology, 1903; Ph.D., 1910; Student,
Berlin and Crefeld, 1903-1904. Dalton Fellow, Instructor in Theoretical Chemistry, and
Research Associate in Physical Chemistry, Massachusetts Institute of Technology, 1905-1910;
Instructor in Physical Chemistry, University of Michigan, 1910-1911; Assistant Professor of
Physical Chemistry, University of Cincinnati, 1911-1912; Assistant Professor of Chemistry,
University of California, 1912-1916; Professor of Physical Chemistry, University of Illinois,
1916-1918; Chief, Dispersoid Section, Chemical Warfare Service, 1918; Associate Director and
Director, Fixed Nitrogen Research Laboratory, Department of Agriculture, 1919-1921. Mem-
ber of National Academy of Sciences, American Philosophical Society, and of American
Academy of Arts and Sciences. California Institute, 1921- 345 South Michigan Avenue

CARL Davip ANDERSON, Pr.D., Sc.D., Nobel Laureate
Professor of Physics
B.S., California Institute of Technology, 1927; Ph.D., 1930. Sc.D. (hon.), Colgate University,
1937. Recipient of the gold medal of the Amencan Institute of the City of New York, 1935;
of the Nobel Prize in Physics of the Swedish Royal Academy of Science, 1936; of the Ellnott
Cresson Medal of the Franklin Institute, 1937. Member of National Academy of Sciences

and A Phil hical Society. A t and Teaching Fellow in Physics, Californis
Institute, 1927-1930; Research Fellow, 1930-1933; Assistant Professor, 1933-1937; Associate
Professor, 1937-1939; Professor, 1939- 280 South Michigan Avenue

Epwarp CecIL BARRETT, B.A.
Compiroller
B.A., State University of Towa, 1906. Assistant Secretary, Board of Regents, 1906-1907; Registrar
and Secretary to the President, State University of Iowa, 1907-1911, California Institute,

1911 942 North Chester Avenue

HarrY BATEMAN, PH.D.
Professor of Matkematics, Theoretical Physics, and Aeronautics

B.A., Cambridge University, 1903; Smith’s Prize, 1905; Fellowship, Trinity College, Cambridge,
1905-1911; Ph.D., Johns Hopkins University, 1913. Lecturer in Mathematics, University of
Liverpool, 1906-1907; Reader in Mathematical Physics, University of Manchester, 1907-1910;
Lecturer in Mathematics, Bryn Mawr College, 1910-1912; Lecturer in Applied Mathematics,
Johns Hopkins University, 1915-1917. Fellow of the Royal Society of London, 1928, Member,
American Philosophical Society, National Academy of Sciences. California Institute, 1917-

1107 San Pasqual Street
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STUART JEFFERY BATES, PH.D.
Professor of Pbysical Chemistry
B.A., McMaster University, Toronto, 1907; M.A., 1909; Ph.D., University of Illinois, 1912.
Research Assistant, McMaster University, 1909-1910; Fellow in Chemistry, University of
Illinois, 1910-1912; Research Associate in Physical Chemistry, 1912-1913. Instructor in
Analytical Chemistry, University of 1lllinois, 1913-1914; Research Associate in Physical Chem-
istry, Massachusetts Institute of Technology, 1922-1923 (on leave from Califoraia Iastitute
of Technology). California Institute, 1914- 2011 Rose Villa Street

Eric Temrre BeLL, PH.D.
Professor of Mathematics
A.B., Stanford University, 1904; A.M., University of Washington, 1908; Ph.D., Columbia Uni-
versity, 1912. Instructor, Assistant Professor, Associate Professor, University of Washington,
1912-1922; Professor, 1922-1926. Professor, summer quarters, University of Chicago, 1924
1928; Visiting Lecturer, Harvard University, first half 1926. Member of National Academy
of Sciences and American Philosophical Society. California Institute, 1926-

434 South Michigan Avenue

James Epcar Bery, Pa.D.
Professor of Chemistry

$.B., University of Chicago, 1905; Ph.D., University of Illinois, 1913, Imstructor in Chemistry,
University of Washington, 1910-1911, 1913-1916. Associate Professor, Califorpia Institute,

1916-1918; Professor, 1918+ R.D. 1, Box 639, Pasadena

Henry Borsook, PH.D., M.B.

Professor of Biochemistry

B.A., University of Toroato, 19213 M.A,, 1922; Ph.D., 1924; M.B., 1927. Fellow, Research
Fellow, and Lecturer in Biockemistry, University of Toronto, 1920-1929, Assistant Professor,
California Insticute, 1929-1935; Professor, 1835- 1121 Constance Street

IrA SPrRAGUE BoweN, PH.D.
Professor of Physics

A.B., Oberlin College, 1919; Ph.D., California Institute of Technology, 1926. Assistant in
Physies, University of Chicago, 1920-1921, Member, National Academy of Sciences. Instruc-
tor, California Institute, 1921-1926; Assistant Professor, 1926-1928; Associate Professor,

1928-1931; Professor, 1931- 380 Bonita Avenue

Joun PeTER BuwALDA, PH.D.
Professor of Geology

B.S., University cf California, 1912; Ph.D., 1915. Instructor, University of California, 1915-1917;
Assistant Professor of Geology, Yale University, 1917-1921; Associate Professor of Geology,
University of California, 1921-1925; Professor of Geology, 1925; Dean of the Summer Sessions,
1923-1925, Associate Geologist, U. S. Geological Survey, Member, Federal Advisory Board
for Yosemite National Park, 1928-, California Institute, 1925- 2103 San Pasqual Street

W. Howarp CLaPrr, EM,

Professor of Mechanism and Machine Design

E.M., University of Minnesota, 1901. Instructor in Mathematics, Macalester College, 1897-1898.
Superintendent and Designing Engineer, Sherman Engineering Company, Salt Lake City, 1905
1909; Superintendent, Nevada-Goldfield Reduction Company, Goldfield, Nevada, 1909-1910.
Chairman, Los Angeles Section, American Society of Mechanical Engineers, 1937-1938;
Alternate, American Engineering Council, 1937-1938; member, Executive Committee, Los
Angeles Enginecering Council, 1938-1939. Instructor, California Instituce, 1911-1913; Assis-
tant Professor, 1913-1914; Associate Professor, 1914-1918; Professor, 1918-

95 South Mentor Avenue
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RoBerT L. DAUGHERTY, M.E.
Professor of Mechanical and Hydraulic Engineering

A.B. in Mechanical Engineering, Stanford University, 1909; M.E., 1914, Assistant in Mechanics,
Stanford University, 1907-1908; Assistant in Hydraulics, 1908-1909; Instructor in Mechan-
ical Engineering, 1909-1910; Assistant Professor of Hydraulics, Sibley College, Cornell
University, 1910-1916; Professor of Hydraulic Engineering, Rensselaer Polytechnic Institute,
1916-1919. Member of Council, American Society of Mechanical Engineers, 1925-1928;
Vice-President, 1928-1930., Vice-Chairman and Chairman, Board of Directors, City of
Pasadena, 1927-1931, California Institute, 1919~

373 South Euclid Avenue

Roscoe GiLkey DickinsoN, PH.D.
Professor of Physical Chemistry

$.B., Massachusetts Institute of Technology, 1915; Ph.D., California Institute of Technology,
1920. Assistant in Theoretical Chemistry, Massachusetes Institure of Technology, 1915-1916;
Research Assistant in Physical Chemistry, 1916-1917. National Research Fellow in Chemistry,
1920-1923. Fellow of the International Education Board in Europe, 1924-192§, Instructor,
California Institute, 1917-1920; National Research Fellow, 1920-1923; Research Associate,
1923-1926; Assistant Professor, 1926-1928; Associate Professor, 1928-1938; Professor, 1938-

§30 Bonita Avenue

Tueopostus DoBzHANSKY
Professor of Genetics
Diploma, University of Kiev, 1921. Assistant in Zoology, Polytechnic Institute of Kiev, 1921-
1924. Lecturer in Genetics, University of Leningrad, 1924-1927, Research Fellow, Bureau of
Genetics, Russian Academy of Sciences, 1925-1927. Reseacch Fellow in Biology of the Inter-
national Education Board, Columbia University, 1927-1928; California Institute, 1928-1929;
Assistant Professor, 1929-1936; Professor, 1936- 360 South Wilson Avenue

Paur Soruus EpsteiN, Pu.D.
Professor of Theoretical Physics

C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., University of Munich, 1914, Assistant in
Physics, Moscow Institute of Agriculture, 1906-1907; Assistant in Physics, Moscow University,
1907-1909; Privatdocent, Moscow University, 1909-1913; Privatdocent, University of Zurich,
1919-1922; Exchange Professor, Aachen Inst, Tech., 1927 and 1929, Member National

Academy of Sciences. California Institute, 1921~
1484 Qakdale Street

BeENo GUTENBERG, Pr.D.
Professor of Geophysics
Technische Hochschule, Darmstadt, 1907; Universitit Gattingen, 1908; Ph.D., 1911, Assistant,
Zentral Biiro der Internationalen Seismologischen Vereinigung, Strassburg, 1913-1914;

Reichszentrale fuer Erdbebenforschung, Strassburg, 1914-1919; Privatdozent fuer Geophyiik,
Universitit Frankfurt A/M, 1924-1926; A. O. Professor, 1926-1930. California Institute,

1930- 399 Ninita Parkway

FrepErIc W, HINRICHS, JR.,, M.A.

Professor of Mechanics
Dean of Upper Classmen

Graduate of the United States Military Academy, 1902; A.B., Columbia University, as of 1902;
B.S., United States Military Academy, 2s of 1902; M.A. (hon.), Occidental College, 1926.
Assistant Professor, Professor of Applied Mechanics, University of Rochester, 1910-1919.
Assistant Professor, California Institute, 1920-1923; Professor and Dean, 1523-

1071 North Garfield Avenue
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WirLiam VErRMILLION Houston, PH.D.,
Professor of Pbysics

B.A. and B.Sc. in Ed., Ohio State University, 1920; M.S., University of Chicago, 1922; Ph.D.,
Ohio State University, 1925. Instructor in Physics, Ohio State University, 1922-1925%.
National Research Fellow in Physics, 1925-1927. Foreign Fellow of the John Simon Guggen-
heim Foundation, 1927-1928. National Research Fellow, California Institute, 1925-1927;
Assistant Professor, 1927-1929; Associate Professor, 1929-1931; Professor, 1931-

3207 Lombardy Road

CrintoN KELLY JUuDY, M.A.
Professor of English Language and Literature

A.B., University of California, 1903; M.A,, 1907; B.A., Oxford University, 1909; M.A., 1913;
M.A., Harvard University, 1917. California Institute, 1909~
1325 Woodstock Road, San Marino

TueoporE voN KARMAN, Pu.D., Dr. Ixc., Sc.D.
Professor of Aeronautics
Director of the Daniel Guggenheim Laboratory

M.E., Budapest, 1902; Ph.D., Gbttingen, 1908. Doctor of Engineering (hon.), University of
Berlin, 1929; Doctor of Science (hon.), University of Brussels, 1937. Privatdocent, Git-
tingen, 1910-1913; Professor of Mechanics and Aerodynamics, Director of the Aerodynamical
Institute, University of Aachen, 1913-1934; Honorary Adviser of the Aeronautical Department
of Tsing Hua University (China), 1933-. Member of Gesellschaft der Wissenschaften zu
Gattingen, 1925; foreign member of the Royal Academy of Sciences, Torino, 1928; Honorary
Fellow, Institute of Aeronautical Sciences, 1936; Member of National Academy of Sciences,
1938, Rouse-Ball Lecturer at the University of Cambridge, 1937; C.R.B. Lecturer in
Belgium, 1937; Wilbur Wright Lecturer of the Royal Aeronautical Soc., 1937; Josiah Willard
Gibbs Lecturer of the American Mathematical Society, 1939. California Institute, 1928-

1501 South Marengo Avenue

WiriaMm Noerx Lacey, Pr.D.
Professor of Chemical Engineering

A B. in Chemical Engineering, 1911, and Chemical Engineer, 1912, Stanford University; M.S.,
1913; Ph.D., University of California, 1915, Assistant in Chemistry, Stanford University,
1911-1912; Assistant in Chemistry, University of California, 1912-1915; Research Chemist
for Giant Powder Co., San Francisco, 1915; Research Associate, Massachuserts Institute of
Technology, 1916. Instructor, California Institute, 1916-1917; Assistant Professor, 1917-
1919; Associate Professor, 1919-1931; Professor, 1931-

2136 Minoru Drive, Altadena

GrRAHAM ALLAN Laing, M.A.
Professor of Economics and Business Administration

B.A., University of Liverpool, 1908; M.A., 1909; Gladstone Prize in History and Political Science,
Rathbone Prize in Economics, Liverpool University, 1907; Workers® Educational Association
Lecturer in Economic History for Liverpool University, 1909-1913; Secretary, Department of
Education, Government of British Columbia, 1913-1914; Director of Technical Education,
Vancouver, B. C., 1914-1917; Instructor in Economics and History, University of California,
1917-1918; Assistant Statistician, United States Shipping Board, 1918-1919; Assistant Professor
of Social Science, University of Arizona, 1919-1921. California Institute, 1921~

1642 Pleasant Way

CHARLES CHRISTIAN LAURITSEN, PH.D.
Professor of Physics

Odense Tekniske Skole, 1911; Ph.D., California Iastitute of Technology, 1929, Assistant in
Physies, California Institute, 1927-1930; Assistant Professor, 1930-1931; Associate Professor,

1931-1835; Professor, 1935- 1444 Blanche Street
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JouN ROBERTSON MACARTHUR, PH.D.
Professor of Languages
B.A., University of Manitoba, 1892; Ph.D., University of Chicago, 1903. Lecturer in Modern
Languages, Manitoba College, 1893-1898; Professor of English, New Mexico Agricultural
College, 1903-1910, 1911-1913; Professor of English, Kansas State Agricultural College, 1914-
1920. Agent of International Committee of Young Men’s Christian Association, Ellis Island,
1910-1911. Associate Professor, California Institute, 1920-1923; Dean of Freshmen, 1923-1937;

Professor of Languages, 1923 195 N. Euclid Avenue

RoMmeo RaouL MARTEL, S.B.
Professor of Structural Engineering

$.B., Brown University, 1912, Instructor in Civil Engineering, Rhode Island State College, 1913
1914; Instructor in Civil Engineering, Mechanics Instituze, 1914-1915. With Sayles Finishing
Plants, Saylesville, R. 1., 1915-1918; with Atchison, Topeka and Santa Fe Railway, Amarillo,
Texas, 1918; Resident Engineer, California Highway Commission, Willits, California, summer
of 1921. Consulting Engineer on Bridge Design for City of Pasadena, 1921-1924, Representa-
tive of Southern California Council on Earthquake Protection at Third Pan-Pacific Science
Congress, Tokyo, 1926, and at the World Engineering Congress at Tokyo in 1929. lastructor,
California Institute, 1918-1920; Assistant Professor, 1920-1921; Associate Professor, 1921-1930;

Professor, 1930~ 809 Fairfield Circle

AristorLE D. MIicHAL, PH.D.
Professor of Mathematics

A.B., Clark University, 1920; A.M., 1921; Ph.D., Rice Institute, 1924, Teaching Fellow in
Mathematics, Rice Institute, 1921-1924; Instructor in Mathematics, Summer Quarter, Uni-
versity of Texas, 1924; Instructor in Mathematics, Rice Iastitute, 1924-1925; National
Research Fellow in Mathematics, 1925-1927; Assistant Professor of Mathematics, Ohio State
University, 1927-1929. Associate Professor of Mathematics, California Institute, 1929-1938;

Professor, 1938- 2002 Qakdale Street

Sexrey G. Muop, M.D.
Professor of X-Ray Therapy

B.S., Columbia University, 1917; M.D., Harvard University, 1924. Research Associate in Radia-
tion, California Institute, 1931-1935; Professor, 1935-
1550 Oak Grove Avenue

CHARLES Grosvenor Oscoon, Pu.D.
Visiting Professor of Eunglish Literature
B.A., Yale University, 1894; Ph.D., 1899, Assistant Professor of English, University of Colorado,
1899; Instructor in English, Yale University, 1899-1905; Preceptor in English, Princeton

University, 1905-1913; Professor, 1913-1937; Chairman of Department, 1918-1926; Professor
Emeritus and Lecturer, 1937-. California Institute, 1940.

Athenzum

J. RoBeERT OPPENHEIMER, Pr.D.
Professor of Theoretical Physics

B.A., Harvard University, 1925; Ph.D., University of Gottingen, 1927. Associate Professor of
Physics, University of California, 1930-1936; Professor, 1936-. Assistant Professor, California
Institute of Technology, 1928-1934; Associate Professor, 1934-1937; Professor, 1937-, Cali-
fornia Institute, 1928-.

Athenzum
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LiNus PavrLing, PH.D., Sc.D.

Professor of Chemistry
Director of the Gates and Creliin Laboratories of Chemisiry

B.S., Oregon State College, 1922; Ph.D., California Institute of Technology, 1925, Se.D. (hon.),
Oregon State College, 1933, National Research Fellow in Chemistry, 1925-1926. Fellow of the
John Simon Guggenheim Memorial Foundation, 1926-1927. Lecturer in Physics and Chemistry,
University of California, 1928-1933; Massachusetts Institute of Technology, 1932; George
Fisher Baker Lecturer, Cornell University, 1937-1938. Langmuir Prize of the American
Chemical Society, 1931, Member of Natioral Academy of Sciences and American Philosophical
Society. Assistant in Chemistry, California Institute, 1922-1923; Teaching Fellow, 1923-1925;
Research Fellow, 1926-1927; Assistant Professor, 1927-1929; Associate Professor, 1929-1931;

Professor, 1931- 3500 East Fairpoint Street, Sierra Madre Villa

THEODORE GERALD SoARES, Pu.D., D.D.
Professor of Ethics

A.B., University of Minresota, 1891; A.M., 1892; Ph.D., University of Chicago, 1894; D.B., 1897;
D.D., Koox College, 1901; D.D., Meadville Theological School, 1938, Professor of Homi-
letics, University of Chicago, 1906-1908; Professor of Religious Education and Head of the
Department of Practical Theology, 1908-1930. President, Religious Education Association,

1921-1924, California Institute, 1927~
1542 Morada Place, Altadena

Rovar Wasson SorenseN, E.E., D.Sc.
Professor of Electrical Emgincering

B.S., in Electrical Engineering, University of Colorado, 1905; E.E., 1928; D.Sc. (hon.), 1938.
Associated with General Electric Co., Schenectady, N. Y., and Pittsfield, Mass,, 1905-1910;
Consulting Engineer, Pacific Light and Power Corporation, 1913-1917, Consulting Engineer,
U. S. Electrical Manufacturing Company, 1917-1929, 1930-1932. Consulting Engincer, Cir-
cuit Breaker Research Department, General Electric Company, 1929-1930, Member, Board of
Consulting Engineers, Metropolitan Water District of Southern California, 1931-. Vice-
President, American Institute of Electrical Engineers, 1933-1935, and member of Board of
Directors, 1936-. Associate Professor, California Institute, 1910-1911; Professor, 1911-

384 South Holliston Avenue

CHESTER STOCK, PH.D,
Professor of Paleontology

B.S., University of California, 1914; Ph.D., 1917; Research Assistant, Department of Paleontology,
University of California, 1917-1919; Instructor, 1919-1921; Assistant Professor, Department
of Geological Sciences, 1921-1925. Research Associate, Carnegie Institution of Washington,
Curator of Vertebrate Paleontology, Los Angeles Museum; Fellow of the John Simon
Guggenheim Memorial Foundation, 1939-1940, California Instituze, 1926-

1633 Linda Vista Aveaue

ALFRED HENRY STURTEVANT, PH.D.
Professor of Genetics
A.B., Columbia University, 1912; Ph.D., 1914. Rescarch Assistant, Carnegie Institution, 1915-
1928. Visiting Carnegie Professor, Birmingham, 1932; Leeds and Durham, 1933. Member of
National Academy of Sciences, American Philosophical Society, American Society of Natur-
alists. California Institute, 1928-
1244 Arden Road
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FrankLiN TuaoMmas, C.E.
Professor of Civil Engineering

B.E., University of lowa, 1908; C.E,, 1913. Graduate work at McGill University, Montreal.
Instructor in Descriptive Geometry and Drawing, University of Michigan, 1910-1912. Con-
struction Foreman, Mines Power Company, Cobalt, Ontario, 1909-1910; Designer, Alabama
Power Company, Birmingham, Alabama, 1912-1913. Assistant Engineer, U. §. Reclamation
Service, 1919. Member and Vice-Chairman, Board of Directors, City of Pasadena, 1921-1927;
Member and Vice-Chairman, Board of Directors, Metropolitan Water District, 1928-; Director,
American Society of Civil Engincers, 1930-1933, Associate Professor, California Institute,
1913-1914; Professor, 1914~

685 South El Molino Avenue

Harry Crark VAN Buskirk, PH.B..
Professor of Mathematics
Ph.B., Cornell University, 1897. Associate Professor, California Institute, 1904-1915; Registrar,
1915-1935; Professor, 1915~
390 South Holliston Avenue

EARNEST CHARLES WATSON, Pu.B.
Professor of Physics

Ph.B., Lafayette College, 1914; Assistant in Physics, University of Chicago, 1914-1917. Assistant
Professor, California Institute, 1919-1920; Associate Professor, 1920-1930; Professor, 1930-

1124 Mar Vista Avenue

Frits WarmoLT WeNT, PH.D.
Professor of Plant Physiology

A.B., Utreche, 1922; A.M., 1925; Ph.D., 1927. Assistant in Botanical Laboratory, 1924-1927;
Assistant, Lands Plantentuin, Buitenzorg, Java, 1927-1930; Director, Foreigners’ Laboratory,
Java, 1930-1932. Corresponding Member, Koninklijke Akademie van Wetenschappen te
Amsterdam. Assistant Professor, California Institute, 1932-1935; Professor, 1935-

200 South Catalina Avenue

LAszLbd ZECHMEISTER, Dr. ING.
Professor of Organic Chemistry

Diploma in Chemistry, Zurich, 1911; Dr. Ing., 1913. Assistant and Chief Assistant, Kaiser
Wilhelm Institut fir Chemie, 1912-1914; Instructor, Danish Royal Veterinary Academy,
Copenhagen, 1921-1923; Professor of Chemistry and Director of the Chemical Laboratory,
Medical School of the University of Pécs, 1923-; Lecturer, California Institute, 1938,
Member of the Hungarian Academy of Science. Laureate of Grand Prize of the Hungarian
Academy, 1937; Medaille Pasteur, 1935. Professor of Organic Chemistry, California Insti-
tute, 1939~

Dinsmore ALTER, Pu.D.
Research Associate in Statistics

B.S., Westminster College (Pa.), 1909; M.S., University of Pittsburgh, 1910; Ph.D., University
of California, 1916. Instructor in Physics and Astronomy, University of Alabama, 1911-1912;
Assistant Professor, 1912-1913, Adjunct Professor, 1913-1914; Instructor in Astronomy, Uni-
versity of California, 1914-1917; Assistant Professor of Astronomy, University of Kansas,
1917-1919; Associate Professor, 1919-1924; Professor, 1924-1936. Director, Grifith Observa-
tory, Los Angeles, 1935-. Fellow of the John Simon Guggenheim Memorial Foundation, 1929-

1930, California Institute, 1935~
Griffith Observatory, Los Angeles
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JoHN AvuGust ANDERSON, Pa.D.

Research Associate in Astrophysicst
Executive Officer of the Observatory Council

B.S., Valparaiso College, 1900; Ph.D., Johns Hopkins University, 1907. Associate Professor of
Astronomy, Johns Hopkins University, 1908-1916; Physicist, Mount Wilson Observatory,

-. Californi 1 1928-
1916 alifornia Institute, 1928 994 Poppy Street, Altadena

SAMUEL JAcksoN BarNEeTT, PH.D.
Research Associate in Physics

A.B., University of Denver, 1894; Graduate in the School of Astronomy, University of Vir-
ginia, 1896; Ph.D., Cornell University, 1898. Instructor in Physics and Biology, Uni-
versity of Denver, 1894-1895; Assistant in Astronomical Observatory, University of
Virginia, 1895-1896; University Scholar and President White Fellow, Cornell University,
1896-1898; Instructor in Physics and later Professor of Physics, Colorado College, 1898-1900;
Assistant Professor of Physics, Stanford University, 1900-1905; Professor of Physics, Tulane
University of Louisiana, 1905-1911; Assistant Professor of Physics, 1911-1912, and Professor
of Physics, 19121918, Ohio State University; Physicist, Carnegie Institution of Washington,
1918-1926 (Department of Terrestrial Magnetism, 1918-1923; Research Associate, 1924-1926);
Professor of Physics, University of California at Los Angeles, 1926-. Recipient of Comstock
Prize, National Academy of Sciences, 1918; Fellow of the American Academy of Arts and
Sciences. California Institute, 1924-

939 Thayer Avenue, Westwood Hills, Los Angeles

EpwiN R. BucaMaxn, Dr. PHIL. NaT.
Research Associate in Organic Chemistry

Ch.E., Rensselzer Polytechnic Institute, 1922; S.M., Massachusetts Institute of Technology,
1925; Dr. Phil. Nat., University of Frankfurt, 1933. Columbia University, 1933-1935;
Johns Hopkins University, 1936-1937; Research Fellow, California Institute, 1937-1938;
Research Associate, 1938-

Athenzum
GoprrEY DAvies, M.A.
Associate in History

B.A., Honour School of Modern History, Oxford University, 1914; Secretary to C. H. Firth, then
Regius Professor of Modern History, Oxford University, 1914-1916; Tutor in the School of
Modern History, 1919-1924; Assistant Professor of History, University of Chicago, 1925-1930.
Visiting Scholar of the Huntington Library, 1930-1931; Member of Research Staff, 1931-.

California Institute, 1930~ 395 South Bonnie Avenue

GeorGe H. Epcery, Pa.D.
Visitii.ig Lectiurer in Art and Arvchitecture

A.B., Harvard, 1909; Ph.D., 1913. Fellow of American Academy, Rome, 1910-1912. Assistant,
Instructor, Assistant Professor, and Professor of Fine Arts, Harvard, 1909-1935; Dean of
the Faculty of Architecture and Chairman of the Council of the School of Architecture,
1922-1935. <Curator of Paintings, Boston Museum of Fine Arts since 1934; Director, 1935-,
California Institute, 1940.

Epwin Francis Gay, Pu.D., LL.D., Lirr.D.
Associate in Economic History

A.B., University of Michigan, 1850; Ph.D., University of Berlin, 1902. Instructor, Assistant
Professor, and Professor of Economics, Harvard University, 1902-1919; Dean of Graduate
School of Business Administration, 1308-1919; Professor of Economic History, 1924-1936.
LL.D., Harvard University, 1918; University of Michigan, 1920; Northwestern University,
1927; Tulane University, 1935. Litt.D., Manchester University, England, 1933. Member of

Research Staff, Huntington Library, 1936-. California Institute, 1936-

2040 San Pasqual Street
+Member of the staff of the Mount Wilson Observatory of the Carnegie Institution of Wash-

ington, Associated with the California Institute by special arrangement with the Carnegie
Institution.
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Josepu BLAKE KoepFL1, D.PHIL,
Research Associate in Chemisiry

A.B., Leland Stanford Junior University, 1924; M.A., 1925; D. Phil., Oxford University, 1928.
Research Fellow in Organic Chemistry, California Institute, 1928-1929. Instructor in Pharma-
cology, Johns Hopkins University School of Medicine, 1929-1931, California Institute, 1932-

955 Avondale Road, San Marino

ViastiMir Kysawn, Dr. Puir.,
Visiting Lecturer in History and Ecomomics

Dr. Phil., Czech University of Prague, 1903. Assistant in History, Czech Historical Seminar,
1902-1908; Ancien Eléve of the Ecole des Hautes Etudes, Sorbonme, and of the Ecole des
Sciences Politiques, Paris; Hospitant of the Preussische Universitit in Bonn am Rhein;
member of the Istituto Austriaco di Studi Storici, Rome, 1908-1913; Research Fellow of the
Austrian Government and of the Czech Academy, 1908-1914; Docent of the General History
of Western Europe of the Middle and Modern Ages, Czech University, Prague, 1911-1918; Pro-
fessor Regius, 1919-. Recipient of the Jubilee Prize of the Czech Royal Society of Sciences,
1904, of two Jubilee Prizes of the Czech Academy, 1910, 1915, and of the Prize of the
City of Prague, 1914. Member of the Czech Royal Society and of the Czech Academy.
Plenipotentiary Minister of Czechslovakia to Italy, 1920-1925; to Brazil and Argentine, 1925-
1927; to Spain and Portugal, 1927-1933; to Mexico, Guatemala, El Salvador, Honduras, and
Nicaragua, 1935-1939. Member of the Spanish Academy of History, Madrid; Academy of Belles
Lettres, Barcelonne; Ibero-American Academy, Cadiz; Colegio de Doctores of the University of
Madrid; Mexican Society of Geography and Statistics; Society of History and Geography of
Guatemala; charter member of the Spanish and Ibero-American Institute and Czechoslovak-
Latin-American Chamber of Commerce, Prague. Grand Cross of the Crown of Italy, Grand
Cross of the Order of Isabelle the Catholic, Aztec Eagle of Mexico. Visiting Lecturer at
the National University of Mexico, 1936; at the University of California at Berkeley and at
Los Angeles; Stanford University; University of Southern California; Claremont Colleges.
Visiting Lecturer in Modern History at the California Institute of Technology, 1939-

250 South Hudson Avenue

RoserT THOMAS MOORE, A.M.
Associate in Vertebrate Zoology

A.B., University of Pennsylvania, 1903; A.M., Harvard University, 1904; University of Munich,
1904-1905. Fellow of the Royal Geographical Society (London), American Geographical
Society; Council of American Ornithological Union. California Institute, 1929-

Meadow Grove Place, Flintridge

RusseLL WiLniaMs PorTER, M.S.

Associate in Optics and Instrument Design

M.S. (hbon.), Norwich University, 1917, Made eight trips to Arctic Regions with Peary, Fiala-
Ziegler, and Baldwin-Ziegler as artist, astronomer, topographer, surveyor, or collector for
natural history; three trips into Alaska, British Columbia, and Labrador. Instructor in
architecture, Massachusetts Institute of Technology, 1916-i517; optical work, Bureau of
Standards, Washington, D. C., 1917-1918; Optical Associate with the Jones & Lamson Machine

- . i i i 28-
Co., 1918-1928. California Institute, 1928 615 South Mentor Avenue

ARTHUR GEORGE RENE STRICKLAND
Visiting Lecturer in Profozoology
Bach. Es. Sci., Lausanne, 1904; Dipl. Ing., Eidgen. Politechnikum, Ziirich, 1908. Research

Assistant in Biology, Stanford University, 1935-1939; Research Associate, 1939-. California
Institute, 1939-1940,
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Epwarp A. WHITKEY, M.A.
Associate in English end History

A.B., Harvard College, 1517; M.A., Harvard University, 1922; Instructor, Assistant Professor
and Associate Professor of History and Literature in Harvard University, 1920-39; Master of
Kirkland House, Harvard University, 1931-1935. Research Fellow, Huntington Library,
1938-1939; member of the Research Staff, 1939-, California Institute, 1939-

1245 Arden Road
Harry Oscar Woob, A.M.

Research Associate in Seismology

A.B., Harvard University, 1902; A.M., 1904, Instructor in Mineralogy and Geology, University
of California, 1904-1912; Research Associate in Seismology, Hawaiian Volcano Observatory
of the Massachusetts Institute of Technology, 1912-1917; Research Associate in Seismology,
Carnegie Institution of Washingzon, 1921., California Institate, 1928-

220 North San Rafael Avenue

Louis Booker WricHT, PH.D.
Associate in English Literature

A.B., Wofford College, 1920; M.A., University of North Carolina, 1924; Ph.D., 1926. Instructor
in English, University of North Carolina, 1925-1927; Johnston Research Scholar, Johns
Hopkins University, 1927-1928; Fellow of the John Simon Guggenheim Memorial Foundation,
1928-1929; Visiting Professor, Emory University, winter quarter, 1929; Visiting Professor,
Ubiversity of Michigan, summer, 1935, Assistant Professor of English, University of North
Carolina, 1929-1930; Associate Professor, 1930-1932, Visiting Scholar of the Huntington
Library, 1931-1932; Member of the Research Staff, 1932-. California Institute, 1931

580 South Berkeley Avenue

ArcHiBaLD B. Young, A.B,, B.L.
Lecturer in Business Law

A.B., Central University, 1904; B.L., University of Louisville, 1907, Califoraia Institute, 1937~
808 South San Rafael Avenue

ArTHUR HowraND YOUNG
Visiting Lecturer on Industrial Relations

Supervisor of Labor and Safety, Illinois Steel Co., 1912-1917; Director, American Museum of
Safety, 1917-1918; Chief Safety Expertr, U. S. Arsenals and Navy Yards, World War, also
Chief Safety Expert of U. §. Employees Compensation Commission, 1917-1918; Manager of
Industrial Relations of International Farvester Company, 1918-1924; Industrial Relations
Counsel to Industrial Relations Counselors, Inc., 1924-1934; Secretary Consultant Inter-
national Labor Organization, Geneva, 1925.1932; Vice-President, U, S. Steel Corporation,
1934-1937; Lecturer on Industrial Relations, Harvard Graduate School of Business Adminis-
tration, 1929-1931, and Wharton School of Commerce and Industry, 1930-1937; Consulting
Professor of Industrial Relations, Leland Stanford University, 1937-. California Institute, 1939

Athenzum

ErNEsT GUSTAF ANDERSON, PH.D.
Associate Professor of Genetics

B.S., University of Nebraska, 1915; Ph.D., Cornell University, 1920. Research Associate,
Carnegie Institution, 1920-1922; Instructor in Biology, College of the City of New York,
1922-1923. Fellow of the National Research Council, University of Michigan, 1923.1928.
California Institute, 1928~

831 Sunset Boulevard, Arcadia
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RicHARD McLEAN BADGER, PH.D.
Associate Professor of Chemisiry

B.S., California Institute of Technology, 1921; Ph.D., 1924. International Research Fellow in
Chemistry, 1928-1929. Assistant in Chemistry, California Institute, 1921-1922; Teaching
Fellow, 1922-1924; Research Fellow, 1924-1928; Assistant Professor, 1929-1938; Associate

Professor, 1938-
215 Highland Place, Monrovia

Huco BENIOFF, PH.D.
Assaciate Professor of Seismology
B.A., Pomona College, 1921; Ph.D., California Institute of Technology, 1935. Assi , Mount
Wilson Observatory, summers, 1917-1921; Assistant, Lick Observatory, 1923-1924; Rescarch

Assistant in Seismology, Carnegie Institution of Washington, 1924-1937. Assistant Professor,
California Institute, 1937; Associate Professor, 1937-

4327 Chevy Chase Drive, La Canada

FreEperick J. CONVERSE, B.S.
Associate Professor of Civil Engineering

B.S. in Mechanical Engineering, University of Rechester, 1914, Appraisal Engineer, Cleveland
Electric Illuminating Company, Cleveland, Ohio, 1914-1915. Student Engineer, General
Electric Company, Lynn, Massachusetts, 1915-1916. Instructor in Applied Mechanics, Uni-
versity of Rochester, 1916-1917. Engineer in Charge of Materials Tests, General Laboratories,
Bureau of Aircraft Production, U, §, A., 1917-1918. Assistant Production Engineer, Gleason
Gear Works, Rochester, New York, 1919. Designer, Bureau of Power and Light, Los Angeles
City, 1920, Member of firm, Labarre and Converse, Consulting Foundation Engineers, 1932-
1936. Instructor, California Institute, 1921-1933; Assistant Professor, 1933-1939; Associate
Professor, 1939-

2167 Lambert Drive

Iax CampreLL, PH.D,
Associate Professor of Petrology

B.A., University of Oregon, 1922; M.A., 1924; Ph.D., Harvard University, 1931. Assistant
Professor of Geology, Louisiana State University, 1925-1928; Instructor in Mineralogy and
Petrology, Harvard University, 1928-1931; Geologist, Wisconsin Geological Survey, 1924;
Petrologist, Vacuum Oil Company, 1926-1927; Petrologist, Panama Corporation, 1927-1928;
Junior Geologist, United States Geological Survey, 1929.. Assistant Professor, California
Institute, 1931-1934; Associate Professor, 1934-. Research Associate, Carnegie Imstitution of
Washington, 1935-

405 South Bonnie Avenue

Jesse Wizriam Monkror DuMonp, PH.D.
Associate Professor of Physics

B.S., California Institute of Technology, 1916; M.S. in E.E,, Union College, 1918; Ph.D., Cali-
fornia Institute, 1929, Teaching Fellow, California Institute, 1921.1925; Research Fellow,
1925-1931; Acting Associate Professor of Physics, Stanford University, 1931. Research
Associate, California Institute, 1931-1938; Associate Professor, 1938-

1585 Homewood Drive, Altadena

Harvey EaGrLEsoN, PH.D.
Assaclate Professor of English Language and Literature
Resident Associste in Blacker Howse
B.A., Reed College, 1920; M.A., Stanford University, 1922; Ph.D., Princeton University, 1928.
Instructor in English, University of Texas, 1922-1926. Assistant Professor, California Insti-
tute, 1928-1938; Associate Professor, 1938-
Blacker House
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STERLING EMERSON, PH.D.
Associate Professor of Genetics
B.S., Cornell University, 1922; M.S., University of Michigan, 1924; Ph.D., 1928. Instructor in
Botany, University of Michigan, 1924-1928. Assistant Professor, California Institute, 1928-
1937; Associate Professor, 1937-, California Institute, 1928-
391 South Wilson Avenue

Perrre SHEARER FoGs, M.B.A,
Associate Professor of Business Economics
Registrar

A.B., Stanford University, 1925; M.B.A., Harvard University, 1929. Instructor, American Insti-
tute of Banking, 1932-1938; Instructor in Economics, California Graduate School of Design,
1937-; Assistant Professor of Business Economics, California Institute, 1930-1938; Associate
Professor, 1938-

1273 San Pasqual Street

Horace Naraaniern Giusert, M.B.A,
Associate Professor of Business Economics

A.B., University of Washington, 1923; M.B.A., Harvard University, 1926. Instructor in Business
Policy, Harvard University, 1926-1928; Instructor in Business Economics, 1928-1929. Assistant
Professor, California Institute, 1929-1930; Associate Professor, 1930-

385 South Bonnie Avenue

ALEXANDER GOETZ, Pa.D.
Associate Professor of Physics
Ph.D., University of Gottingen, 1921; Habilitation, 1923. Assistant Professor of Physics, Uni-
versity of Gottingen, 1923-1927; a.o. Professor, 1929-1939. Fellow in Physics of the Inter-
national Education Board, 1927-1928. Visiting Professor, Imperial Universities of Japan and
University of Tsin-Hua, China, 1930. Research Fellow of International Education Board,
California Institute, 1927-1928; Research Fellow, 1928-1929; Asscciate Professor, 1929-

2400 N, Holliston Avenue, Altadena

Arie Jan Haacen-$mir, Pr.D.
Associate Professor of Biology

A.B., Utreche, 1922; A.M., 1926; Ph.D., 1929. Head Assistant, Department of Organic Chemis-
try, Utreche, 1929-1934; Lecturer in Organic Chemistry, Utrecht, 1934-1936; Lecturer in
Biological Chemistry, Harvard University, 1936-1937; Associate Professor, California Insti-

tute, 1937- 351 South Parkwood Avenue

WiLiam Huse, M.A.
Associate Professor of English Language and Literature
Editor of Imstitute Publications
A.B., Stanford Uaiversity, 1921; M.A., Princcton University, 1928. Inscructor in English, Wash-
ington University, 1921-1923; Instructor in English, Princeton University, 1923-1924;
Assistant Professor of English, University of Kansas, 1927-1929. Assistant Professor, Cali-

fornia Institute, 1929-1938; Associate Professor, 1938-
3676 Yorkshire Road

ArTHUR Louts KLemN, PAH.D.
Associate Professor of Aeromautics

B.S., California Institute of Technology, 1521; M.S., 1924; PL.D., 1925. Teaching Fellow in
Physics, California Institute, 1921.1925; Rescarch Fellow in Physics and in Aeronautics,
1927-1929; Assistant Professor, 1929-1934; Associate Professor, 1934-

2771 Glendower Avenue, Los Angeles
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RoBerT TaLBOT KNAPP, PH.D.
Associate Professor of Hydraulic Engincering

B.S., Massachusetts Institute of Technology, 1920; Ph.D., California Institute of Technology,
1929. Designer with C. M. Gay & Son, Refrigerating Engineers, 1920-1921; Consulting Engi-
neer, Riverside Cement Company, 1927-1929; American Society of Mechanical Engineers
Freeman Scholar in Europe, 1929-1930. Consultant, Metropolitan Water District of Southern
California, 1934-1936; Collaborator, Soil Conservation Service, U. S. Department of Agricul-
ture, 1935-1936; Cooperative Agent and Hydraulic Engineer, 1936-. Instructor, California
Institute, 1922-1930; Assistant Professor, 1930-1936; Associate Professor, 1936-

549 East California Street

Irving ParkHUrsT KRick, PH.D.
Associate Professor of Meteorology
A.B., University of California, 1928; M.S., California Institute of Technology, 1933; Ph.D., 1934,
Teaching Fellow, California Institute, 1932-1933; Instructor, 1933-1935; Assistant Professor,
1935-1938; Associate Professor, 1938-
2174 San Pasqual Street

FreDERICK CHARLES LINDvALL, PH.D.
Associate Professor of Electrical and Mechanical Engineering
B.S., University of Illinois, 1924; Ph.D., California Institute of Technology, 1928. Electrical
Engineering Department, Los Angeles Railway Corporation, 1924-1925; Engmeenng General
Department, General Electric Company, Schenectady, 1928-1930. Assistant in Electrical

Engineering, California Institute, 1925-1927; Teaching Fellow, 1927-1928; Instructor, 1930-
1931; Assistant Professor, 1931-1937; Associate Professor, 1937-

1860 Allen Drive, Altadena

Howarp Jounson Lucas, M.A.
Associate Professor of Organic Chemistry

B.A., Ohio State University, 1907; M.A., 1908; Chemist, United States Government, 1910-1913,
Instructor, California Institute, 1913-1915; Associate Professor, 1915~

95 North Holliston Avenue

SAMUEL STUART MackEown, Pu.D.
Associate Professor of Elecirical Engineering
A.B., Cornell University, 1917; Ph.D., 1923. Instructor in Physics, Cornell University, 1920-

1923. National Research Fellow in Physxcs, California Institute, 1923-1926; Assistant Profes-
sor, 1926-1931; Associate Professor, 1931- 1240 Arden Road

GeorGe Rupert MacMiINnN, A.B.
Associate Professor of English Language and Literature

A.B., Brown University, 1905. Instructor in English, Brown University, 1907-1909; Iowa State
College, 1909-1910; University of California, 1910-1918. Manager of the University of
California Press, 1912-1913. Editor, University of California Chronicle, 1915, Member of
the Faculty, Summer Sessions, University of California at Los Angeles, 1920-1931. California

Instit 1918- .
nstitute, 1918 255 South Bonnie Avenue
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WiLLiam W, MicHAEL, B.S.
Associate Professor of Civil Engineering

B.S., in Civil Engineering, Tufts College, 1909. With New York City on topographic surveys,
1909-1911; with the J. G. White Enginecring Corporation, 1912-1913 and 1915; Instructor,
Department of Drawing and Design, Michigan Agricultural College, 1914; Office Engineer
with the Power Construction Company of Massachusetts, 1914-1915; in private engineering
practice, 1916-1918. Engineer, Palos Verdes Estates, summer of 1922; Associate and Consult-
ing Engineer with County Engineer, Ulster County, N. Y., summers of 1925, 1928-1932;
Chief of Surveys, 200-inch Telescope, Palomar Mt., Summer, 1935, California Institute, 1918-

388 South Oak Avenue

CLARK BLANCHARD MILLIKAN, Pu.D.
Associate Professor of Aeronautics

A.B., Yale University, 1924; Ph.D., California Insticute of Technology, 1928. Assi in
Physics, California Institute, 1925-1926; Teaching Fellow in Physics and in Aecronautics,
1926-1929; Assistant Professor, 1929-1934; Associate Professor, 1934-

1500 Normandy Drive

GENNADY W. POTAPENKO

Associate Professor of Physics
Dipl. in Phys., Uriversity of Moscow, 1917; Habilitation, 1920. Assistant in Physics, Moscow
Institute of Petrography, 1914-1916; Resecarch Fellow, University of Moscow, 1517-1920;
Docent of Physics, 1920-1932. Professor of Physics, University of Iaroslawl, 1924-1926;
Associate Professor, Mining Academy of Moscow, 1917-1927. Professor of Physics and
Director of the Physical Institute, Mining Academy of Moscow, 1927-1932, Professor of
Physics and Director of the Physical Iastiture and of the Meteorological Observatory, Agri-
culture Academy of Moscow, 1929-1931. Research Associate, University of Berlin, 1927;
Visiting Lecturer, University of Gottingen, 1929, Recipient of Silver Medal, University of
Moscow, 1914; of the Prize in Physics, Russian Scientific Council, 1928. Fellow of the
Rockefeller Foundation, California Institute, 1930-1931; Research Fellow, 1931-1932; Associate

Professor, 1932~ 1718 QOakdale Street

WiLLiaM RaLeH SMyTHE, Pu.D.
Associate Professor of Physicy
A.B,, Colorado Colicge, 1916; A.M., Dartmouth College, 1919; Ph.D., University of Chicago,
1921. Professor of Physics, University of the Philippines, 1921-1923, National Research
Fellow, California Institure, 1923-1926; Research Fellow, 1926-1927; Assistant Professor,

1927-1934; Associate Professor, 1934- 674 Manzanita Avenue, Sierra Madre

ErNest Haywoon SwiFr, PH.D.
Associate Professor of Analytical Chemistry
B.S. in Chemistry, University of Virginia, 1918; M.S., California Institute of Technology, 1920;
Ph.D., 1924, Teaching Fellow, California Institute, 1919-1920; Instructor, 1920-1928;
Assistant Professor, 1928-1938; Associate Professor, 193§- 3140 Fast California Street

Ray Epwarp UNTEREINER, J.D., Pu.D,

Associate Professar of Ecomomics and History
Dean of Freshman

A.B., University of Redlands, 1920; A.M., Harvard University, 1921; J.D., Mayo College of
Law, 1925; Ph.D., Northwestern University, 1932. Instructor in Economics, Harvard
University, 1921-1923; Professor of Public Speaking, Huron College, 1923-1924; Instructor
in Economics and Social Science, Joliet Junior College, 1924-192f. Member of California Bar,
Instructor, California Institute, 1925-1930; Assistant Professor, 1930-1937; Associate Professor,

1937~ 1089 San Pasqual Street
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MorcaN Warp, Pa.D.
Associate Professor of Mathematics

A.B., University of California, 1924; Ph.D., California Institute of Technology, 1928. Research
Worker in Mathematics, Institute for Advanced Study, 1934-1935. Assistant in Mathematics,
California Institute, 1925-1926; Teaching Fellow, 1926-1928; Research Fellow, 1928-1929;
Assistant Professor, 1929-1935; Associate Professor, 1935- 265 South Holliston Avenue

Lurner EwiNg WEAR, PH.D.
Associate Professor of Mathematics

A.B., Cumberland University, 1902; Ph.D., Johns Hopkins University, 1913, Instructor in
Mathematics, University of Washington, 1913-1918. California Institute, 1918-

2247 Lambert Drive

CorNELIs A. G. WiErRsMA, Pr.D.
' Associate Professor of Physiology

B.A., University of Leiden, 1926; M.A., University of Utrecht, 1929; Ph.D., 1933. Assistaat in
Comparative Physiology, University of Utrecht, 1929, 1931; Dondersfonds Research Fellow,
1930-1931; Chief Assistant Medical Physiology, University of Utrecht, 1932-1934, California

Institute, 1934~ 1364 Cordova Street
Do~ M. Yost, PH.D.

Associate Professor of Inorganic Chemisiry

B.S., University of California, 1923; Ph.D., California Institute of Technology, 1926. Teaching
Fellow in Chemistry, University of Utah, 1923-1924; duPont Fellow, California Institute,
1924-1925; Teaching Fellow, 1925-1926; Research Fellow, 1926-1927; Instructor, 1927-1929;
Fellow of the International Education Board, 1928-1929; Assistant Professor, 1929-1935;

Associate Professor, 1935 1025 San Pasqual Street

Fritz Zwicky, PH.D.
Associate Professor of Theoretical Physics

Graduate, Eidg. Technische Hochschule, Zurich, 1920; Ph.D., 1922, Assistant in Physics, Eidg.
Technische Hochschule, 1921-1925. Fellow of International Education Board, California
Institute, 1925-1927; Assistant Professor, 1927-15929; Associate Professor, 1929-

1260 Lorain Road, San Marino

DonaLp PorTER BARNES, M.S.

Resident Engineer at the California Institute
(U. S. Burean of Reclamation)

B.S., Oregon State College, 1928; M.S., California Institute of Technology, 1930, Designer,
Pasadena Water Department, 1930-1931; Instructor in Civil Engineering, Missouri School of
Mines and Metallurgy, 1931-1932; American Society of Civil Engineers Freeman Scholar in
Europe, 1932-1933. Assistant Engineer, Metropolitan Water District of Southern California,
1933-1934; Assistant Engineer, U, S. Bureau of Reclamation (Denver), 1934-1936; Associate
Engineer, U. S, Bureau of Reclamation (Denver), 1936-1937; Resident Engineer, U. S. Bureau
of Reclamation, California Institute, 1937-

223 West Laurel, Sierra Madre

ARNOLD OrVILLE BECRMAN, PH.D.
Assistant Professor of Chemistry
B.S., University of Illinois, 1922; M.S., 1923; Ph.D., California Instituce of Technology, 1928,

Research Associate, Bell Telephone Laboratories, 1924-1926. Teaching Fellow, California
Institute, 1923-1924; 1926-1928; Instructor, 1928-1929; Assistant Professor, 1929-

1970 Crescent Drive, Altadena
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Wirriam NoerL BircHBy, M.A,
Assistant Prafessor of Mathematics
Assistant Registrar

A.B., Hope College, 1899; M.A., Colorado College, 1905. Instructor, Colorado College, 1905 and
1907; Instructor ip Physics, University of Southern California, Summer Session, 1916.
Instructor, California Institute, 1918-1931; Assistant Professor, 1931-

1500 Sinaloa Avenue

James FrepeEricx BoNNER, Pr.D.
Assistant Professor of Plant Physiology
A.B., University of Utah, 1931; Ph.D., California Institute of Technology, 1934. National

Research Fellow in Biology at Utrecht and Zirich, 1934-1935. Research Assistant, Cali-
fornia Institute, 1935-1936; Instructor, 1936-1938; Assistant Professor, 1938-

406 South Chester Avenue
A. PERRY BANTA, M.S.

Assistant Professor of Sanitary Engineering
A.B. in Civil Engineering, Stanford University, 1926; M.S., California Institute of Technology,
1928. Assistant in Surveying and Structural Design, Stanford University, 1924-1926; Teaching

Fellow, California Institute, 1926-1927; Designer with Quinton, Code & Hill, 1927; Assistant
Engineer, Los Angeles County Sanitation Districts, 1927-. Assistant Professor, California

Institute, 1939- 159 Sierra View Road

DonarLp SHERMAN CLAREK, PH.D.

Assistant Professor of Mechanical Engineering
Resident Associate in Dabney House
Director of Placements

B.S., California Institute of Technology, 1929; M.S., 1930; Ph,D., 1934, Trustee, American
Society for Metals, 1938-. Assistant and Teaching Fellow, California Institute, 1929-1934;
Instructor, 1934-1937; Assistant Professor, 1937-

Dabney House

RosERT EMERSON, PH.D.*
Assistant Professor of Biophysics
A.B., Harvard University, 1925; Ph.D., University of Berlin, 1927, National Research Fellow in
Biology, Harvard University, 1927-1929. Instructor in Biophysics, Harvard University, 1929-
1930. California Institute, 1930-
1175 Woodbury Road

Horace J. Fraser, Pu.D.
Assistant Professor of Mineralogy and Metalliferons Geology

B.Sc., University of Manitoba, 1925; M.Sc., 1927; M.A., Harvard University, 1928; Ph.D., 1930.
Assistant in Geology, University of Manitoba, 1925-1927; University of Manitoba Travelling
Fellow, 1927-1928; Instructor in Economic Geology, Harvard University, 1928-1930; National
Research Fellow, 1930-1931; Research Associate in Geology, Harvard University, 1931-1932;
Geologist, International Nickel Company of Canada, Ltd., 1932-1935. California Institute,

1935~
970 Old Mill Road, San Marino

WiLLiaM ALrrRep FowLEr, PH.D,
Assistant Professor of Physics

B.Eng.Physics, Ohio State University, 1933; Ph.D., California Institute of Technology, 1936.
Research Fellow, California Institute, 1933-1939; Assistant Professor, 1939-
Athenzum

*On leave of absence, 1937-1940.
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Huca MarTiNn HurFMan, Pa.D.
Assistant Professor of Biochemisiry
A.B., Leland Stanford Junior University, 19253 M.A., 1926; Ph.D., 1928. Instructor in Chemistry,

San Jose Teachers College, 1925-1927; Fellow of the American Petroleum Institute, Leland
Stanford Junior University, 1927-1931. California Institute, 1931-

3280 Mount Curve Avenue, Altadena

Lours WINCHESTER JONEs, A.B.
Assistant Professor of English Language and Literature
Faculty Associate of the Throop Club

A.B., Princeton University, 1922. California Institute, 1925-
351 California Terrace

RoBeErRT MinsseN KreiNpELL, PH.D.
Assistant Professor of Micropaleontology
A.B., Occidental College, 1926; A.M., Stanford University, 1928; Ph.D., 1934. Field geologist,

Richfield Oil Company, 1928-1931, Assistant Geologist, United States Geological Survey,
1931-1937. Consulting Geologist, 1937-. Assistant Professor, California Institute, 1939-

ALBERT EaTON LoMBARD, J&., PH.D.
Assistant Professor of Aeronautics and Mechanical Engineerving

B.S., California Institute, 1928; M.S., 1929; Ph.D., 1939. Assistant in Mathematics, California

Institute, 1928-1929, Structural, Aerodynamics, Research and Consulting Engineer, Curtiss-

Wright Corporation, 1929-1939. Teaching Fellow in Applied Mechanics and Aeronautics, Cali-

fornia Institute, 1937-1939; Assistant Professor of Aeronautics and Mechanical Enginecring,
1939~

765 S. Hudson Avenue

GEORGE EBerR MacGInNITIE, M.A.
Assistant Professor of Biology
In charge of William G. Kerckhoff Marine Laboratory

A.B., Fresno State College, 1925; M.A,, Stanford University, 1928. Instructor in Biology, Fresno
State College, 1925-1928; Inmstructor in Zoology, Hopkins Marine Station of Stanford Uni-
versity, 1928-1929; Assistant Professor of Zoology, 1929-1932. California Insticute, 1932-

Corona del Mar

Joun H. Maxsow, Pr.D,

Assistant Professor of Geology
B.S., California Institute of Technology, 1927; M.S., 1928; Ph.D., 1931. Teaching Fellow, Cali-
fornia Institute, 1928-1931; Instructor, 1931-1938, Assistant Professor, 1938-. Geologist,

Petrol Grubu, Maden Tetkik ve Arama Enstitusu, Republic of Turkey, 1936-1937; Research
Associate, Carnegie Institution of Washington, 1933-. California Institute, 1928-

1965 Galbreth Road, Altadena

Francis WiLLiaMm Maxstapr, PH.D.

Assistant Professor of Electrical Engineering
M.E., Cornell University, 1916; Certificate of E.E., 1916; M.S., California Institute of Tech-~
nology, 1925; Ph.D., 1931. Draftsman and Designer, Otis Elevator Company, 1916-1917.

Assistant in the Electrical Research Division, Interborough Rapid Transit Company, 1917-
1919. Assistant in the Thomas A. Edison Laboratories, 1919. Instructor, California Institute,

1919-1933; Assistant Professor, 1933-
1666 North Grand Oaks Avenue
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HenryY Victor NEHER, PH.D.
Assistant Professor of Physict

B.A., Pomona College, 1926; Ph.D., California Institute of Technology, 1931. Assistant in
Physics, California Institute, 1928-1931; Research Fellow, 1931-1933; Instructor, 1933-19373

Assistant Professor, 1937~
1773 Qakdale Street

Carr. GeorgeE NIEMANN, Pu.D.
Assistant Professor of Orgonic Chemistry

B.S., University of Wisconsin, 1931; Ph.D., 1934. Research Assistant, University of Wisconsin,
1929-1931; Fellow, 1931-1934; Research Associate, 1934~1935. Fellow of the General Edu-
cation Board at the Rockefeller Iostitute for Medical Research, 1935-1936; Assistant in
Chemistry, 1936-1937; Fellow of the Rockefeller Foundation at the University College Hos-
pital Medical School, 1937-1938. Assistant Professor, California Institute, 1937-

Jorax~Nes van OvERBEEK, PH.D.
Assistant Professor of Plant Physiolog
B.Sc., University of Leyden, 1928; M.S., University of Utrecht, 1932; Ph.D., 1933. Assistant in
Botany, University of Utrecht, 1933-1934. Research Assistant, California Institute, 1934-1937;
Instructor, 1937-1939; Assistant Professor, 1939-
863 North Sunset Boulevard, Arcadia

Dwicur L. PALMmER, Pr.D.
Visiting Assistant Professor of Industrial Relations*

A.B., Pomona College, 1925; M.A. in Business Administration, University of Chicago, 1926; Ph.D.,
Stanford Upniversity, 1935. Laura Spelman Fellow, Scheool of Commerce and Administration,
University of Chicago, 1925-1926; Research Department, Bullock’s, Los Angeles, 1927-1923;
Instructor in Economics and Socioclogy, Beloit College, 1928-1930; Instructor in Economics,
Stanford University, 1930-1935; Economist, California State Unemployment Commission,
1932; Staff Economist, National Longshoreman’s Board, 1934; Research Fellow of the Social
Science Research Council, 1936-1938; Assistant Professor of Economics, Massachusetts Institute
of Technology, 1938-. California Institute, 1939- 528 South IMudson Aveniie

CHARLES FrRanNcis RicHTER, PH.D.
Assistant Professor of Seismology
A.B., Stanford University, 1920; Ph.D., California Institute of Technology, 1928. Research
Assistant in Seismology, Carnegie lnstitution of Washington, 1927-1937. Assistant Professor,
California Institute, 1937- 1820 Kenncth Way

RoserT Ross, Pa.D.
Visiting Lecturer in Psychology

B.S., California Insticute of Technology, 1927; A.M., University of Southern California, 1930¢;
Ph.D., Yale University, 1934. Graduate Assistant in Public Address, Pomona College, 1928-
1929; Instructor, 1929-1930; Resident Assistant to the Dean, 1930-1931; Instructor in
Psychology, 1930-1932; University Fellow in Psychology, Yale University, 1933-1934; Instruc-
tor, 1934-1936; Assistant Professor of Psychology, Stanford University, 1936-. California
Institute, 1938-

Bruce HorNBROOK SacE, PH.D.
Assistant Professor of Chemical Engineering
B.S., New Mexico State College, 1929; M.S., California Institute of Techrnology, 1931; Ph.D.,

1934, Teaching Fellow, California Institute, 1930-1934; Research Fellow, 1934-1935; Senior
Fellow in Chemical Research, 1935-1937; Assistant Professor, 1937~

1410 La Solana Drive, Altadena
*Onp leave from the Massachusetts Institute of Technology.




STAFF OF INSTRUCTION AND RESEARCH 29

WiLLiaM REgs SEars, Pr.D.
Assistant Professor of Aeronautics

B.Aero.E., University of Minnesota, 1934; Ph.D., California Institute of Technology, 1938.
Assistant in Aeronautics, California Institute, 1934-1937; Imstructor, 1937-1939; Assistant

Professor, 1939~
1320 Fay Place

ErNEsT EDWIN SECHLER, PH.D.
Assistant Professor of Airplane Structures

B.S., California lostitute, 1928; M.S., 1929; Ph.D., 1933, Assistant in Engineering, California
Institute, 1928-1930; lastructor, 1930-1937; Assistant Professor, 1937-
2100 Dudley Street

Roger STaNTON, PH.D,
Assistant Professor of English Language and Literature

B.S., Colgate University, 1920; M.A., Princeton University, 1924; Ph.D., 1931. Instructor in
English, Colorado College, 1924-1925. Instructor, California Institute, 1925-1931; Assistant
Professor, 1931-

1672 Poppy Peak Drive

J. E. Warvtace SteERLING, Pr.D.*
Assistant Professor of History

B.A., University of Toronto, 1927; M.A., University of Alberta, 1930; Ph.D., Stanford Uni-
versity, 1938, Lecturer in History, Regina College, Saskarchewan, 1927-1928; Assistant in
History, University of Alberta, 1928-1930; Research Assistant, Hoover War Library, Stan.
ford University, 1930-1937; Research Associate, 1937; Instructor in History, Stanford Uni-
versity, 1935-1937. California Institute, 1937

2650 Paloma Street

JouN DonNovaN STrONG, Pr.D.
Assistant Professor of Physics in Astrophysics

A.B., University of Kansas, 1926; M.S., University of Michigan, 1928; Ph.D., 1930. National
Research Fellow, California Insticute of Technology, 19232-1935; Research Fellow, 1932-1935;
Senior Fellow in Research, 1935-1938; Assistant Professor, 1938-

1427 Monte Vista Street

James Hormes SturpivanT, Pa.D.
Assistant Professor of Chemistry

B.A., University of Texas, 1926; M.A., 1927; Ph.D., Californiz Institute of Technology, 1930.
Instructor, University of Texas, 1926-1927. 'Teaching Fellow, California Institute of Tech-
nology, 1927-1930; Research Fellow, 1930-1935; Senior Fellow in Research, 1935-1938; Assis.
tant Professor, 1938-

Aihenzum

AvrBERT TYLER
Assistant Professor of Embryology

A.B., Columbia University, 1926; A.M., 1927; Ph.D., California Institute of Technology, 1929.
Assistant in Zoology, Columbia University, 1927-1928; National Research Fellow in Biology at
Berlin and Naples, 1932-1933; Teaching Fellow, California Institute of Technology, 1928-1929;
Instructor, 1929-1938; Assistant Professor, 1938-

896 Granite Drive

*On leave of absence, 1939-1940,



30 CALIFORNIA INSTITUTE OF TECHNOLOGY

Howerr Newsorp Tyson, B.S.
Assistant Professor of Mechanical Engineering and Engineering Drafting

B.S., Massachusetes Institute of Technology, 1920, Assistant Instructor in Thermodynamics,
Massachusests Institute of Technology, 1920-192i; Designer for Bureau of Power and Lighe,
City of Los Angeles, 1921-1922; Managing Engineer, Industrial Engineering and Equipment
Co., 1922-1929; Engineer, C. C. Moore & Co., 1929-1933. Instructor, California Institute,
1936-1939; Assistant Professor, 1939~

505 South Wilson Avenue

Epwarp DunsTER KREMERS, M.D.
Consulting Physician

M.D., University of Michigan, 1903; Graduate, Army Medical School, 1910. Lt.-Col. U. S.
Army, Retired. California Institute, 1930-
2315 Mar Vista Avenue, Altadena

MARSHALL YATES KrEMERs, M.D.
Assistant fo the Consulting Physician
A.B., Occidental College, 1930; M.A., University of California, 1932; M.D., 1935.
1510 Harding Avenue

Harowrp Z. MusseL.MaN, A.B.
Assistant Director of Physical Education and Manager of Athletics

A.B., Cornell College, 1920, Instructor in Science and Athletic Director, Sterling (Illinois) High
School, 1920-1921. Imstructor, Califorpia Institute, 1921-1935; Assistant Director, 1935~

824 East California Street

WiLLiaMm L. StanTON, B.A.
Physical Director
B.A., Dickinson College, 1903. Assistant Director of Physical Education, Pratt Institute, 1903~
1904; Director of Athletics and Physical Education, Morristown School, 1905-1906; Professor
of English and Director of Athletics, Hamilton Institute, 1906-1908; Director of Athletics,
Pomona College, 1908-1916; Director of Athletics and Instructor in English and Dramatics,
Occidental College, 1916-1917, 1919-1921. California Institute, 1921-

515 Manzanita Avenue, Sierra Madre

Francis Dasawoon Bope, Pu.D.
Instructor in Geology

B.S., California Institute of Technology, 1930; M.S., 1931; Ph.D., 1934. Assistant in Geology,
California Institute, 1930-1931; Teaching Fellow, 1931-1934; Assistant Curator in Vertebrate
Paleontology, 1934-1936; in charge of field explorations for Vertcbrate Paleontology, 1935-
1936; Geologist, Foreign Service, Standard Oil Company of California, in Abyssinia, Eritrea,
Somalia, Egypt, Italy, 1937-1939. Instructor in Geology, California Institute, 1936-

2066 Galbreth Road, Altadena

RoserT B, CorEY, PH.D.
Senior Fellow in Chemical Research

B. Chem., University of Pittsburgh, 1919; Ph.D., Cornell University, 1924. Assistant in Inorganic
Chemistry, Cornell, 1919-1922; Chemical Spectroscopy, 1922-1923; Instructor in Analytical
Chemistry, 1923-1928; Assistant of the Rockefeller Institute for Medical Research, 1928-1930;
Associate, 1930-1937. California Institute, 1937-

352 South Parkwood Avenue
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HarpiN Cralg, Jr., PH.D.
Insiractor in History
B.A., Princeton University, 1929; M.A., Harvard University, 1931; Ph.D., 1937. Instructor in
History, Hobart College, 1931-1933. California Institute, 1937-
1755 Orangewood Street

ANTHONIE VAN HarrEvELD, M.D.
Instructor in Physiclogy

B.A., Amsterdam University, 1925; M.A., 1928; M.D., 1929. Assistant in Physiology, Amsterdam
University, 1926-1932; Chief Assistant in Physiology, Utrecht University, 1932-1934.
Research Assistant, California Institute, 1934-1935; Instructor, 1935-

515 South El Molino Avenue

Linpsay Hermuorz, Pu.D.
Instructor in Chemistry

Ph.D., Johns Hopkins University, 1933. Research Fellow, California Institute, 1933-1934;
National Research Fellow, 1934-1936; Instructor, 1936- 1659 Oakdale Street

RaymMoND ALFRED PETERSON, PH.D,
Instractor im Geopbysics

B.S., California Institute of Technology, 1931; Ph.D., 1935. Geophysical Engineering Corp.,
1935-1938; United Geophysical Co., 1938-. California Institute, 1931-

1813 Euclid Avenue, San Marino

Wirriam Haywarp PickErRING, PH.D.
Instructor in History end Electrical Engineering and Research Fellow in Physics

B.S., California Institute of Technology, 1932; M.S., 1933; Ph.D., 1936. Lecturer in Physics,
University of Southern California, 1938, Graduate Assistant and Teaching Fellow, Califor-
nia Institute, 1932-1936; Instructor, 1936-

KErMIT ROOSEVELT, JR., A.B.
Instructor in History

A.B., Harvard College, 1937 (as of 1938). Assistant in History, Harvard University, 1937-1939.
California Institute, 1939- 717 South Catalina Avenue

Paur E. RucH, B.S.
Instructor in Synoptic Meteorology

B.S. in Engineering Administration, Massachusetts Institute of Technology, 1928; M.S. in
Meteorology, California Institute of Technology, 1939. Instructor, California Institute, 1938-

2244 North Craig Avenue

Frances HALSEY SPINING

Librarion
California Institute, 1914- 1067 North Catalina Avenue

Homer Josers STEWART, B.Aero.E.
Instructor in Dynamic Meteorology
B.Aero.E., University of Minnesota, 19356, Assistant in Aeronautics, California Institute of

Technology, 1936-1938; Instructor, 1938-
314 South Michigan Avenue
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Vicror V. VEYSEY, M.B.A.

Instructor im E ics and Accounting
Research Fellow in Industrial Relations; Resident Associate in Fleming House

B.S., California Institute of Technology, 1936; M.B.A., Harvard University, 1938, Instructor,
California Institute, 1938-

Fleming House
NatuHaNIEL W, WiLcox, A.B.
Instructor in Engineering Drawing

A.B., Harvard University, 1917, Instructor, California Institure, 1932-
369 South Lake Avenue

RESEARCH FELLOWS

VerNoN Leroy Boriman, Pu.D,
Research Fellow in Physics
B.S., in E.E., University of Nebraska, 1931; M.S., 1933; Ph.D., California Institute of Technology,
1936. Assistant Professor of Physics, Occidental College, 1936-. Rescarch Fellow, Californies

Institute, 1933~
1600 Campus Road, Los Angeles

Lre Reep BRANTLEY, PH.D.
Research Fellow in Physics
A.B., University of California at Los Angeles, 1927; M.S., California Institute of Technology, 1929;

Ph.D., 1930. Instructor in Chemistry and Physics, Occidental College, 1930-1936; Assistant
Professor, 1936-. Research Fellow, California Institute, 1935-

412 South Chevy Chase Drive, Glendale

Roranp A. BubENHOLZER, PH.D.
Research Fellow in Chemical Engineering!

B.S., New Mexico State College, 19353 M.S., California Institute of Technology, 1937; Ph.D.,
1939. Rescarch Fellow, California Institute, 1939-
177 South Mentor Avenue

James Warrace Damwy, M.S.
Research Fellow in Hydraulic Machinery

A.B., Stanford University, 1935; M.S., California Institute of Technology, 1937. Graduate
Assistant, California Institute, 1936-1938; Research Assistant, 1938-1939; Research Fellow,
1939-, Manager, Hydraulic Machinery Laboratory, 1937-

518 North Madison Avenue

Tromas HagrrisoN Davies, Pa.D.
National Research Fellow in Medicine

B.A., Johns Hopkins University, 1935; Ph.D., Johns Hopkins University School of Medicine, 1938.
Rescarch Fellow, California Institute, 1938-

115 North El Molino Avenue

IAmerican Petroleum Institute Fellow.
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Arexis A. B. DEmzeer, D.Sc.
Research Fellow in Physics

D.Sc., German University of Prague, 1935. Assistant in Physics, University of Istanbul, 1935-1936.
Research Fellow, California Institute, 1937-

1459 Rose Villa Street

WaLter M. Ersasser, PH.D.
Research Fellow in Meteorology
Ph.D., University of Gottingen, 1927, Assistant in Theoretical Physics, University of Frankfure

(Germany), 1930-1933; Research Fellow, Institut Henri Poincaré, Sorbonne, Paris, 1933-1936;
Research Division, United States Weather Bureau, 1938, Research Fellow, California Institute,

1937- 124 El Nido Avenue

Freperick RuporrH HirsH, JR., PH.D.
Research Fellow in Physics
A.B., Cornell University, 1926; A.M., 1928; Ph.D., 1931. Graduate Assistant, Cornell, 1927-1931;

Resident Doctor, 1931-1937, California Institute, 1937-
1491 North Holliston Avenue

Epwarp H., HucHEs, Pu.D.
Research Fellow in Chemistry
B.Chem., Cornell University, 1924; Ph.D., 1935, Resident Doctor, 1935-1938, Research Fellow,'
California Institute, 1938-
Athenzum
Joser JeroME JomnsoN, Pa.D.

Research Fellow in Astrophysics

B.S., California Instituze of Technology, 1930; M.S., Ohioc Wesleyan University, 1932; Ph.D.,

California Institute of Technology, 1935. California Institute, 1932-
1970 East California Street

HerMaN M. KarLckar, M.D.
International Research Fellow of the Rockefeller Foundation in Biology

M.D., University of Copenhagen, 1939. Instrucror in Physiology, University of Copenhagen,
1935-1939. California Institute, 1939~ Athenzum

Harry Arrister Kirkratrick, Pu.D.
Research Fellow in Physics
B.S., Occidental College, 1914; PhD., California Institute of Technology, 1931. Associate in
Physics, University of California ac Los Angeles, 1924-1928; Instructor, Occidental College,
1929-1830; Teaching Fellow, California Institute of Technology, 1930-1931; Assistant Professor,
University of Hawaii, 1931-1935; Assistant Professor, Occidental College, 1935-1936; Acting
Head of Department, 1936-1937; Associate Professor and Head of Department, 1937-. Cali-

fornia Instituce, 1936- 1555 North Avenue Forty-Six, Los Angeles

Srro Kyrorouros, Pu.D.
Research Fellow in Physicst

Ph.D., University of Leipzig, 1911, Assistant in Biology, University of Gottingen, 1912-1913;
Assistant in Physical Chemistry, 1913-1925; Research Fellow in Fluid Mechanics and Assistant
in Physics, 1928-1931, Habilitation, 1931; Privat-docent of Physical Technology, 1931-1935,

California Institute, 1937-
1936 Mill Road, South Pasadena

TRare Metals Research Fund.
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RuporrH M. LaNGeR, Pu.D.
Research Fellow in Physics

B.S., College of the City of New York, 1920; M.A., Columbia University, 1921; Ph.D., Cali-
fornia Institute of Technology, 1927. Assistant Physicist, Naval Research Laboratory, 1926-
1927; National Research Fellow in Physics, Bureau of Standards, 1927-1929; University of
Berlin, 1929-1930; Assistant Professor of Physics, Massachusetts Institute of Technology,
1930-1931; Professorial Lecturer in Physics, University of Minnesota, 1931-1932. Rescarch
Fellow in Physics, California Institute, 1932-

496 Astabula Street

HENRI A. LEvy, PH.D,
Research Fellow in Chemistry

B.S., California Institute of Technology, 1935; Ph.D., 1938. Research Fellow, California Institute,
1938-
2016 Edgewood Drive, South Pasadena

HaNs WoLFGaNG LIEPMANN, D.Puir.
Research Fellow in Aeronantics

Dr.Phil., University of Zurich, 1938. Research Fellow, University of Zurich, 1938-1939. Recipient
of the prize in physics of the Philosophical Faculty, Zurich, 1939, California Institute, 1939-
123 North Michigan Avenue

Pavr Eveene Lroyp, Pa.D.
Rescarch Fellow in Physics

B.A., Stanford University, 1929; Ph.D., California Institute of Technology, 1937. Instructor,
Oberlin College, 1938. Research Fellow, California Institute, 1938-

3311 Lowry Road, Los Angeles

Ca1a-81 Lu, Pa.D.
Sino-British Boxer Indemnity Fund Scholar in Chemistry
B.Sc., University of Amoy, 1934; Ph.D., University of London, 1939, California Institute, 1939-
420 South Wilson Avenue

GrorGE MARMONT, B.S.
Hixon Fund Fellow in Neurology

B.S., California Iastitute, 1934. California Institute, 1939-
Athenzum

SeTH HENRY NEDDERMEYER, PH.D.
Research Fellow in Physics

A.B., Stanford University, 1929; Ph.D., California Institute of Technology, 1935. California

Iastitute, 1932~
306 South El Molino Avenue

DarrerrL WayNe OsBorRNE, Pu.D.
Arthur A. Noyes Fellow in Chemistry

A.B., University of California at Los Angeles, 1935; Ph.D., California Institute of Technology,
1938. California Institure, 1938-
§130 Coringa Drive, Los Angeles



STAFF OF INSTRUCTION AND RESEARCH 35

ARTHUR N, PRATER, PH.D.

Haowaiian Pineapple Producers Cooperative Association Fellow in Bio-Organic Chemisiry

B.A., University of California at Los Angeles, 1932; M.S., California Institute of Technology,
1933; Ph.D., 1935. Research Assistant, California Institute, 1938-1939; Research Fellow, 1939-
565 South Wilson Avenue

Joun R. Raper, Pu.D.
National Research Fellow in Botany

A.B., University of North Carolina, 1933; M.A., University of North Carolina, 1936; M.A.,
Harvard University, 1939; Ph.D., Harvard University, 1939, California Institute, 1939-

1148 Constance Street

VERNER SCHOMAKER, PH.D.
George Ellery Hale Fellow in Chemisiry
B.S., University of Nebraska, 1934; M.S., 1935; Ph.D., California Institute of Technology, 1938.

California Instituate, 1938-
2016 Edgewood Drive, South Pasadena

Davip P. STEVENsON, PH.D.
Research Fellow in Chemistryt
B.S., University of California, 1934; Ph.D., Princeton University, 1938, California Institute, 1938-
2016 Edgewood Drive, South Pasadena

ARrTHUR ], StToOsick, Pu.D.
Research Fellow in Chemistry

B.S., University of Wisconsin, 1936; Ph.D., California Institute of Technology, 1939. Research
Fellow, California Institute, 1939-

241 South Holliston Avenue

RaLrH L. Tracy, Pu.D.

Research Fellow in Bio-Physics®
A.B., Stanford University, 1930; M.A., University of California, 1932; Ph.D., University of
Southern California Medical School, 1937, Research Assistant, California Institute, 1938-1939,

Research Fellow, 1939-
258 South Hudson Avenue

Hsuge-sueEN TsiEN, PH.D.
Research Fellow in Aeronautics

B.S. in M.E., Chiao-Tung University, 1934; M.S, in A.E., Massachusetts Institute of Technology,
1936; Ph.D., California Institute of Technology, 1939. California Institute, 1936-

1134 Cordova Street

Viro Aucust VaNonN1, M.S.
Research Fellow in Hydraulics®
B.S., California Institute of Technology, 1926; M.S., 1932. California Institute, 1932-. Project
Manager, Cooperative Laboratory, Soil Conservation Service, 1935-

386 South Meridith Avenue

IAsphalt Institute Fellow.
?Rare Metals Research Fund.
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Ricuarp Ernest VorLraTH, Pri.D.
Research; Fellow in Astropbysics

B.A., Johns Hopkins University, 1926; Ph.D., 1929. National Research Fellow in Physics, Cali-
fornia Institute of Technology, 1929-1931; Associate Professor of Physics, University of
Southern California, 1931-. California Institute, 1938-

1818 Mission Street, South Pasadena

Harorp WayLanNp, Pu.D.
Research Fellow in Physics

B.S., University of Idaho, 1931; M.S., California Institute of Technology, 1935; Ph.D., 1937.
Teaching Fellow, California Institute, 1931-1934; Instructor, University of Idaho, 1934-1935;
American-Scandinavian Foundation Fellow, University of Copenhagen, 1936-1937; Assistant
Professor of Physics, University of Redlands, 1938-. Research Assistant, California Iastituce,
1938-1939; Research Fellow, 1939-

937 College Avenue, Redlands

SioNEY WEINBAUM, Pu.D,
Research Fellow in Chemistry
B.S., Californis Institute of Technology, 1924; Ph.D., 1933, California Institute, 1929-
1171 Steuben Street

J. Norton Wnson, PH.D.
Research Fellow in Chemistry

B.A., University of British Columbia, 1934; M.A., 1936; Ph.D., California Institute of Tech-
nology, 1939. California Institute, 1939-
2016 Edgewood Drive, South Pasadena

Reusen E, Woon, Pu.D.

Research Fellow in Chemistry

B.S., California Institute of Technology, 1936; M.S., University of Chicago, 1937; Ph.D., Cali-
fornia Institute of Technology, 1939. California Institute, 1939-

338 Highland Place, Monrovia

J. PauL Yourz, M.S.
Research Fellow in Physics

B.S., California Institute of Technology, 1917; M.S. in E.E., Union College, 1918; Specialist Course,
General Electric Company, 1917-1919. With General Electric Company in Latin America,
1919-1932. California Institute, 1932-

1477 North Holliston Avenue

Lroyp ZumwaLrt, Pr.D.
Arthur A. Noyes Fellow in Chemistry

B.S., University of California, 1936; Ph.D., California Institute of Technology, 1939. California

Institute, 1939-
2016 Edgewood Drive, South Pasadena
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RESEARCH ASSISTANTS

HueH STEVENS BELL, A.B.
Research Assistant in Hydraulicst

A.B., Western Reserve University, 1922, With U, S, Indian Service, 1932-1935; in charge of Co-
operative Field Laboratory, Soil Conservation Service, Mexican Springs, New Mexico, 1935-1937.
California Institute, 1936-

1050 North Holliston Avenue

WitriamM Harorp Bowen, M.S.
Research Assistant in Aeronautics

B.S., University of California, 1928; M.S., California Institute of Technology, 1932; M.S,, ia
Aero., 1938, California Institute, 1932-
2067 Paloma Street

SaMuEL J. BroapweLL, Pr.D.
Research Assistant in Physics

B.S., California Institute of Technology, 1918; M.S., University of Chicago, 1920; Ph.D., Cali-
fornia Institute of Technology, 1935, California Institute, 1937-

322 East Emerson Avenue, Monterey Park

Jacos DusnNorF, M.A.,
Research Assistant in Biology

B.A., University of California at Los Angeles, 1930; M.A., University of California, 1933, Soil
Chemist, Department of Agriculture, 1933; Research Biochemist, University of Kazan,
U.8.8.R., 1934-1936. California Institute, 1936~

111 Harkness Avenue

Emory L. ELLis, PH.D,
Research Assistant in Biology

B.S., California Institute of Technology, 1930; M.S., 1932, Ph.D., 1934. Research Assistant,
Califorpia Institute of Technology, 1934-1935; Chemist, Food and Drug Administration,
1935-1936. California Institute, 1936-

432 North San Marino Avenue, San Gabriel

ANbprREw FEJER, M.E.
Research Assistant in Hydraulic Machinery

M.E., Technische Hochschule at Prague, Czechoslovakia, 1936; B.S., California Institute of
Technology, 1938. California Institute, 1939~
615 South El Molino Avenue

GEORGE ALEXANDER FEIGEN, A.B.
Research Assistant in Pharmacology

A.B., University of California Medical School, 1938. California Institute, 1939-
658 South Hudson Avenue

180il Conservation Service, Department of Agriculture.
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Epwarp SEYMOUR FORMAN
Rescarch Assistant in Acronautics

Repair and Maintenance, United Aviation and Parachute Service, 1934-1936; Plant Maintenance
Engineer, Halifax Explosives Company, 1936-1937; in charge of Skin Department, Lockheed
Aircraft Corporation, 1937-1938. California Institute, 1939-

1165 Summit Avenue

Sipney Fox, B.A.
Research Assistant in Chemistry

B.A., University of California at Los Angeles, 1938. California Institute, 1935-
1100 East Del Mar Street

Eusrace L. FurroNG
Curator in Vertebrate Paleontology
Assistant in Paleontology, University of California, 1903-1910; Curator, 1915-1927. California
Tnscitute, 1927- 270 South Roosevelt Avenue

JouN Burton HATCHER, M.S.
Research Assistant in Biology
B.S., California Institute of Technology, 1937; M.S., 1938, California Institute, 1939-
105B South Mentor Avenue

Erix HEeGaarp, B.S.
Research Assistant in Chemistry
B.S., Danmarks Tekniske Hjskole, Copenhagen, 1936. Research Chemist, Danmarks Tekniske
Hjskole, 1937, California Institute, 1938- 290 South Michigan Avenue

RoBeRT GEORGE HELFER, B.S.
Research Assistant in Biology
B.S., Baldwin-Wallace College, 1936. Graduate Assistant, California Institute, 1936-1939;
Research Assistant, 1939- 1150 South Los Robles Avenue

GeoFFREY KEIGHLEY, B.A.
Research Assistant in Biology
B.A., University of Toronto, 1926. California Institute, 1930-

237 West Las Flores Drive, Altadena

Justus G. KircHNER, PH.D.
Research Assistant in Organic Chemistry

B.S., Creighton University, 1935; Ph.D., Iowa State University, 1939, California Institute, 1939-
120 North Mentor Avenue

HenNry Lanz, Jr., AB.
Research Assistant in Microanalysis

A.B., Stanford University, 1936, Research Fellow, Carlsberg Laboratory, Copenhagen, 1936-1938;
Medeziniche-Chemiches Institut der Universitit, Graz, Austria, 1938; Research Assistant,
Stanford University, 1938-1939, California Institute, 1939~

68 North Hill Avenue
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Josepu Levy, M.S.
Research Assistant in Hydraulic Machinery
B.S., University of California, 1937; M.S., 1939, California Institute, 1939-
314 South Hill Avenue

Frank JoserH MaLina, M.S.
Research Assistant in Hydraulics

B.S., Texas Agricultural and Mechanical College, 1934; M.S., California Institute of Tech-
nology, 1935 and 1936. Assistant and Teaching Fellow, California Institute, 1936-1939;
Research Assistant, 1939-

1288 Cordova Street
WavrLTerR L. MoorE, M.S.

Research Assistant in Hydraulics*
B.S., California Institute, 1937; M.S., 1938. Designer, U. S. Army Enginecering Office, 1938. Cali-

fornia Institute, 1939-
246 South Grand Oaks Avenue

GEeoRGE MoORIKAWA, B.S.
Research Assistant in Hydraulic Machinery

B.S., California Institute of Technology, 1939. California Institute, 1939-
Dormitory

Brooks T. Morris, C.E.
Research Assistant in Hydraulic Machinery!
A.B., Stanford University, 1934; C.E., 1938, Research Assistant, California Institute, 1938-
2059 Navarro Avenue

J. Pat O’'Nenw, B.S.

Research Assistant in Hydraulics!

B.S., New Mexico State College, 1935. California Institute, 1935-
436 North Holliston Avenue

GeorGe HErMAN OtTO, S.B.
Research Assistant in Hydroulicst

$.B., University of Chicago, 1931. California Institute, 1935-
157 South Wilson Avenue

Joun WrrrEsiDE PARSONS
Research Assistant in Aeromautics
Chief Chemist, Halifax Explosives Company, 1955-1938; Explosives Expert, Los Angeles District
Attorney’s Office, 1938-1939. California Institute, 1939-
168 Terrace Drive

WiLLis ParkisoN Porenog, PH.D.
Curator in Invertebrate Paleontology
B.S., George Washington University, 1930; M.S., California Institute of Technology, 1933; Ph.D.,
1936. Californias Institute, 1930~
446 South Hudson Avenue

Soil Conservation Service, Department of Agriculture.
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C. ErRNsT REDEMANN, B.A.
Research Assistant in Chemistry

B.A., University of California at Los Angeles, 1931. Associate, University of California at Los
Angeles, 1931-1939; Graduate Student, California Institute, 1936-1939. California Institute,

1939-
8306 Melrose Avenue, Los Angeles

Arr REms, Cu.E.

Research Assistant in Chemistry
Ch.E., Abo Akademi, Finland, 1937. Assistant in Chemistry, Abo Akademi, 1937. California
Institute, 1938-
940 Del Mar Street
Harorp Frank RicHARDSs, M.S.
Research Assistant in Hydraulicst

B.S., Californis Institute of Technology, 1926; M.S., 1935, Engineer, American Liquid Meter
Company, 1926-1934. California Institute, 1935~
771 East Fourteenth Street, Los Angeles

RoBerT A. RUEHRWEIN, PH.D.
Research Assistant in Biology

A.B., University of Montana, 1936; Ph.D., University of California, 1939, California Institute,
1939- 1148 Constance Street

PeTER V. H. SERRELL, M.S.

Research Assistant in Aeronautics

B.S., California Institute of Technology, 1956; M.S., 1939. California Institute, 1938-
907 Cornell Road

SoLoMON SHANKMAN, Pa.D.
Research Assistant in Biology

B.A., University of Toronto, 1936; M.A., 1937; Ph.D., 1939. California Institute, 1939
4449 Clarissa Street, Los Angeles

Epwarp E. StMMoNs, Jr., M.S.
Research Assistani in Mechanical Engineering?
B.S., Ca‘]ifornia Institute of Technology, 1934; M.S., 1936, Research Assistant, California
Tnstirute, 1936- 211 North Dillon Street, Los Angeles

Carr L. TumELg, M.S.

Research Assistant in Aeromautics

BS., Cn.lifornil Institute of Technology, 1932; M.S., 1933. Research Assistant, California
Instituce, 1932- 423 South Chester Avenue

KeNicr1 WATANABE, B.S.
Research Assistant in Astropbysics
B.S.,RCalifoinia Institute of Technology, 1936. Graduate Assistant, California Institute, 1936-1939;
esearch Assiscant, 1939- 320 Bueno Loma Court, Altadena

1Soil Conservation Service, Department of Agriculture.
3Impact Restarch Fuad.
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Cec Z. Wawra, B.S.
Research Assistant in Chemistry
B.S., Scrbonne, Paris, 1934, Chemical Engineer, University of Geneva, 1934-1938. California

Insticute, 1939-
664 South Lake Avenue

Joun L. WeeB, B.S.
Research Assistant in Bio-Organic Chemisity
B.S., California Institute of Technology, 1936, Research Assistant, California Instituce, 1938-
124 West Glenarm Street

Davip P. WiLLOUGHBY
Scientific Illustrator in Veriebrate Paleontology

Medical Artist and Ilustrator in Vertebrate Paleontology, 1929-1936; Scientific Artist, Federal
Art Project, Los Angeles County Museum, 1936-1937. California Institute, 1938~

1516 Camden Avenue, West Los Angeles

Froyp L. Hanges, D.O.
Physical Trainer

D.O., College of Osteopathic Physicians and Surgeons, Los Angeles, 1921. California Institute,
1

2115 Layton Avenue

Lron V. MeTcarr, M. Mus.
Director of Orchestra and Glee Club; Assistant Director of Institute Band

Graduate of Music, University of Wisconsin, 1925; B. Mus. Ed., Northwestern University, 1928;
M. Mus. (composition), University of Michigan, 1934. Instructor of Music, Grand Rapids
Public Schools, 1925-1927; Gary Public Schools, 1928-1930; Director of Instrumental Music,
Hartland Area Project (Michigan), 1930-1937; Instructor, Northwestern University, summers
of 1928 and 1929; Instructor, National Music Camp, Interlochen, Michigan, summer, 1930;
Professor, University of Montana, summers of 1936 and 1937, Director of Orchestra and
Glee Club, Assistant Director of Band, California Institute, 1938-

395 South Carmelo Avenue

Avupre L. Stong, M.S.
Director of Institute Band
B.S., University of Southern California, 1932; M.S., 1934, California Institute, 1931-
2051 Jefferson Drive
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TEACHING FELLOWS AND GRADUATE ASSISTANTS

Lewis HARRY ABRAHAM . . . . . . . Aeronautics
B.S., State College of the Unncrsxty of \’orth L,amuua, 1938

CaRL ODMAN ALEXIS . . . . . + . Geology
A.B., University of Nebraska, 1937 M S., Umversxty of Anzona, 1940

O’DEAN ANDERSON . .« « +« « « . Civil Engineering
, Utab State Agncultural College, 1938

JouN SHolcHI Arsumr . . . . Aeronautics
B.S., University of Southern Caleormn, 1932 M S. E Umversxty of Mlchlgan, 1935

SHERWIN PARKER AVANN . 4+ + « + + +« 4+ +« « .+ « « . Mathematics
B.S., University of Washington, 1938

Josep M. AXEirOD . . v « « « +« . . . . . Chemistry
B.S., California Institute, 1937 MS 1938

Howranp HaskeLr Bamey . . . . . . . . . . . . . . . Physics
A.B., Haverford College, 1932

ROBERT ADOLPH BECKER . . .+« .+ . . Physics
B.S., College of Puget Sound, 1935; M S Caleorma Insntute, 1937

FraNcis WENDELL BEICHLEY . . . . Electrical Engineering
B.S., Kansas State College of Agnculture and Applxed Arts, 1937

RicHARD WiLriamM Berr . . . . . . . . . ., . . . . . Aeronautics
B.A., Oberlin College, 1939

STEVEN Eric BELSLEY . . . Aeronautics
B.S., Purdue University, 1938 B S in AE Cal\forma Insntute, 1939

ANDREW ALM BEnsoN . . e« « « « +« « « .+ « v . Chemistry
B.S., University of California, 1939

Davip JosepH BomM . . . .« « « « +« « +« < <« . . Physics
B.S., Pennsylvania State Umverslty, 1939

Davio MAHION BONNER . +« + + + &+ + & « « o « + « . . Biology
B.A., University of Utah, 1936

Nem Erasmus BorgQuisT . . . . . . . . . . . . Civil Engineering
B.S., University of Arizona, 1939

Danier FunNpeErsure BoTRIN . . . . . Chemistry
B.S., New Mexico College of Agriculture and Mechamcal Arts, 1939

HuGH BRADNER . . + . +« « « « +« +« « « « « v « . . . Physics
A.B., Miami University, 1936

James WiLeiam BRAITHWAITE . . . . . . . . . . . . . Aeronautics
B.S., California Institute, 1939

FREDERICK MARTIN BrascH . . .+« « « . . . .« . . Meteorology
A.B., Nebraska Wesleyan University, 19)9

EMIL JosepH Burcik . . e« + +« « « « . + . Chemistry
B.S., Carnegie Institute of TechnologY, 1937

Rarrx Epwarp ByrNg, JR. . . . . . . . . . . . . Civil Engineering
B.S., California Institute, 1933; M.S., 1934
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Joun BELL CABELL . . . . « + « « « « « o« o+ . Civil Engineering
B.S., Virginia Military Institute, 1937

RicHARD BRUCE CANRIGHT . . . . « & « « « « + .« « . . Physics

A.B., Miami University, 1939 .
CHARLES FREDERICK CARSTARPHEN . . . . . . Mechanical Engineering
B.S., California Institute, 1939

ROBERT TRISSEL CARTER . « .+ « « « + « o « o « s + o Chemistry
B.S., California Institute, 1939

RoBERT LITTLE CASWELL . . . . . + + + + o s+ + + + . Chemistry
B.S., University of California, 1939

RoBERT Aronzo COOLEY e+ 4« + 4« 4« + +w « + « . Chemistry
B.S., University of California, 1938

JamEs VALE CRAWFORD . « . . . . + « . . . Mechanical Engineering

HarorLp Brown CROCKETT . . e + « « & « « « » « . Aeronautics
B.S. and M.S., University of Texas, 1939

LevererT Davis, Jr. . « « +« « « « « « « . Physics
B.S., Oregon State College, 1936 MS Cahforma Institute, 1938

PHiLip SARKIS DEVIRIAN . . . . . . « .« . . . Mechanical Engineering
B.S., California Institute, 1939

Barry DisBLE, JR. . e+« + « « « 4 « « « 4+ « o . Physics
B.S., California Institute, 1939

Joun Anprew Dowortw, I . . . . . . . . . . . . Aeronautics
B.S., Louisiana State University, 1939

RusseLr, NimmMTz DOESCHER . 4+ +« &+ « « &+ « « « » +» « o Chemistry
B.S., Californiz Institute, 1933; M.S., 1934

Lours GerHArRDUS DUNN s« « « « « o « . Aecronautics
B.S., California Institute, 1936; M A . 1938

PauL OscAR ENGELDER . « .+ . + & « & .+ . . Electrical Engineering

B.S., California Institute, 1939

Joun C. Evvaro . . e 4+« + 4« « « + + 4 « « « . Physics
B.S., California Institute, 1939

Cuarres FINk FiscHER . . . e« + « « « « « « . Aecronautics
B.S., United States Naval Academy, 1934

Harorp FIsCHER . [ . Aeronautics
B.A., University of Cahfomm at Los Angeles, 1938; B.S. in AE Cahforma Institute, 1939

Joser Louis FREDRICK . . . Aecronautics
B.S., Louisiana State University, 1938 B. S in AE Cahforma Imntute, 1939

Huco GABRIEL . v e e+ s v v v e« « . German
Ph.D., University of Cologne, 1928

Warter HENRY GAGE . .« « « + « . . Physics
B.A., University of British Columbu, 192!' M A., 1926

Epwarp VicToR GANT . . . . . + « . . . . . . Civil Engineering
B.E., Vanderbilt University, 1939
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WenpeELL OLIvER GoOULD, JRr. « « « « « « +« « . . Physics
B.S. and M.S., Washington State Collebe, 1930

WiriaM JEFFREY GREEN . . . . +. « « « . « » . « . Meteorology
B.A., University of Manitoba, 1938

CHRIS GREGORY . « « + « « o s+ « 4« « + . Physics
B.S., California Insutute, 1938 MS 1939

Isaac GRINGORTEN e« + v « « « « « Meteorology
B.A., University of Toronto, 1935 MA 1936

Forrest Horr Harr, . . . « « « « « « « « . . Civil Engineering
B.S., Colorado State College, 19:9

ByroN Lurmer Havens . . . Electrical Engineering
B.S., University of Washington, 1938 M S., Cahforma Instnu:e, 1939

Joun THowmas Hays, Jr. . . . Chemistry
B.S., Montana State College, 1935; BA Oxford Umversny, 1937, BSc ., 1938

PavL CarriNgGTON HeENSHAW . . e+« « + . Geology
A.B., Harvard College, 1936; M.S., Cahforma Instntute, 1938

EustacE Prums HeTZEL . . . « + +« « « « « « o Aeronautics
B. of AE., Rensselaer Polytechaic Instxtutc, 19»9

HaroLp Erston HEywoon . . . Mechanical Engineering
B.S., Oklahoma Agricultural and Mechamca\ College, 1939

Joun Marsgarr Horroway . . . . . . . . . . . . . . Geology
B.S., University of Manitoba, 1937

PierRE Marcen Honnerr . . . . Electrical Engineering
B.Se., Agricultural and Mechanical College of Texas, 1930 E.E., 1938; M.Sc., Massachusects
Institute, 1939

GeorRGE WrLriam HousNER . . . . Civil Engineering
B.S. in CE. and B.S, in Ma., University of Mu:hlgan, 1933 M S., Caht'orma Institute, 1934

BenyaMiN FRankLIN Howerr . . . . . . . . . . . . . . Geology
A.B., Princeton University, 1939

Wiriam Jaseer Howerr, Jr. . . . . . . .« « « « . Chemistry
B.A., Swarthmore College, 1938

RoserT Beck Hoy . . . .+« .« « . Geology
B.S., Lafayette College, 1937 MS Cahforma Instxtute, 1939

CHAO-WaANG Hsuen . .+ 4+ 4 + « « « o« « . Physics
B.S., National University of Pekmg, 1931 M.S., California Institute, 1939

Dowarp Erris Hubson . . « « « . . Mechanical Engineering
B.S., California Institute, 1938 M S, 1939

JoHN WARREN JACEKsON . . + + « o« o+ Mechanical Engineering
B.S., University of Cincinnati, 1934 MF. . 1957

Leon Katz . . W ¢ « 4 « + « « » o . Physics
B.Sc., Queen's Umvenny, 1934 M Sc . 1937

HaroLp Francis KLECKNER . +« . . . « 4 « & + « . . Aecronautics
B.S., Univeriity of Illinois, 1939
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Erris Larin . . .« « « « +« < < < . Aeronautics
B.S., Drexel Insmtutc of chhnolog)’. 1939

oserH PrerrE LaSArre . . . . . . . . . . . . . . . . Physics
o d ¥
B.S., Louisiana State University, 1937

JOHN Jacos LEnTZ . . .« « + « . Electrical Engineering
., California Institute, 1938 M S .y 1939

Epwarp Burrs LEwts, JR. + . . . . . . . . . . . . . . . Biology
B.A., University of Minnesota, 1939

Lroyp AraN Lewis . . e e e e e e e« o o . Geology
E.M., University of anesota, 1938

Ricuarp Newron LEwiss . . . . . Chemistry
A.B., University of California, 1937 B. A Oxford Umvcrsxty, 1938

WoraM DaeNey LEWIS © . . . . « + « « « « « « « . . Geology
A.B., Denison University, 1938

James Erris LuVarie . . . . . . Chemistry
B.A., University of California at Los Angeles, 1936 M A . 1937

CuANNING Bruce Lyon . . . . . . DBiology
B.S., University of Nebraska, 1938; M S Umversxty of Chxcago, 1939

DoN STANLEY MARTIN, JR. « .« . . +« + « +« .+ . . . . . Chemistry
B.S., Purdue University, 1939

WriaMm JaMes McGur . . . v« « « v« .+ . Geology
B.Sc., Queen’s University, 1937; M Sc., 1939

Wirarp LEe McRARY . . . . - « « « « . « . . . Biology
B.S., California Insritute, 1936; M. S N 1938

James FRANRLYN MEaAD . . . . . . . . . . . . . . . Chemistry
A.B., Princeton University, 1938

CHARLES BAXER METZ . . . .+« « + « +« « . . . . . Biclogy
A.B., Johns Hopkins University, 1939

A. Boyp MEWBORN . . .+ -+ +« . + . . . Mathematics
B.S., University of Arizona, 1927 M 5., 1933

Dwicar DANA MLER . « . . <« . « + « « . <« . + . . Biology
A.B., Whittier College, 1937

WaLTer HEINRIcH MUNK . . . . . . . . . . . . Modern Languages
B.S., California Institute, 1939

Henry TakEsmi NaGAMATSU . . .« « +« « « « « « Aeronautics
B.S., California Institute, 1938; B.S. in AE . 1939

Wriam Francis NasH, Jr. . .« « . . . Mechanical Engineering
B.S., California Institute, 1938; M.S., 1939

Peter L. Nicuors, Jr. . . . . .« « « « +« +« +« « « . Chemistry
B.A., Texas Christian University, 1938

Epwarp E. Novitskr . e+« « 4 4 « +« « « « W+ .« . . Biology
B.S., Purdue University, 1938
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Ricuarp MacyNoves . . . . . . . . . . . . . . . . Chemistry
A.B., Harvard College, 1939

RoBerT HORNER OLDS . . . v « « « <« . . . . Chemistry
B.S., California Institure, 1938; MS,1939

Justus Axer OussoN . . .« « . . . . . . . Civil Engineering
B.S., University of California, 1935

Guy CLirToN OMER, JR, . .« « +« +« « « . . . . . Physics
B.S., Usiversity of Kansas, 1936 MS 1937

JouN Wroriam Orvos . . . . . . . . . . . + . . . . Chemistry
B.S., Harvard College, 1939

WorrGaNG Kurt HERMANN PANOFSKY . . . . . . . . . . . Physics
A.B., Princeton University, 1938

SIMON PASTERNACE .« . « + » &+ o« & « « « « w o o« « . . DPhysics
B.Sc., Universicy of Alberta, 1937; Ph.D., California Institute, 1939

EoMmunp Joy PaNnNBY . . . . . . . . . . . . . . . Mathematics
B.S., California Institute, 1939

WaLTER BrowN Powrrr . . . Aeronautics
B.A., Stanford University, 1937; B S. in AE Cahforma Insutute, 1939

Davip PRESSMAN . . . Chemistry
B.S., California Instltute, 1937 MA Umversxty of Cahforma a: Los Angeles, 1938

WiLrram DuncaN RanNiz . .« « « « .« . . Aeronautics
B.A., University of Toronto, 1936; MA " 1937

RoBeRT SEVERIN Rasmussen . . . . . . . . ., . . . . . Chemistry
$.B., University of Chicago, 1938

Louss Jouw ReeaN, JR. . . . . . . . . . . . . . . . . Gedogy
B.S., California Institute, 1939

Erris EARL ROBERTS . ..+ . . . . Geology
B.S., Michigan College of Mmmg and Technology, 1937

Max TorreLp RoGErs . . .« +« « « « . . . Chemistry
B.Sc., University of Alberta, 1957 MSc o 1938

Epwarp ROSENTHALL . . .+ + « « « . . . Mathematics
B.Sc., McGill University, 1937; M Sc . l938

SyLvax RusiN . e« « « « v « « . . . . . . . Physics
B.S., California Inst]tute, 1939

Georce THoMmas Rupkin . .« « . . . . . DBbiology
B.S., California Institute, 1938; AM Stanfard 1939

LEWIS BENNING RumreH, JR. . . .« « +« « « . . Aecronautics
, Georgia School of Technology, 1933 MS 1936

RoseErT EUGENE RUNDLE . . e « - « . . . < . . . Chemistry
B.S., University of Nebraska, 1937; MS 1938

Jouw Josepu RuPNIK . . . v+« .« . . . . Geology
Geolog. Engineer, Colorado School of Mmes, 1933
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Horace Russerr, Jr. . . . . . . . . . . . « « . . . Chemistry
B.S., Duke University, 1938

Pavr RoME SAUNDERS . .« « « « « +« +« « <« < . . Biology
B.S., University of Cahformm, 7939

MAURICE JAY SCHLATTER . « + « « o « « « » « « + o« o Chemistry
B.S., California Institute, 1938

CHARLES WILriaM SEEKINS . . « + + 4« « « « « . . . Mathematics
A.B., Occidental College, 1938

Pumir ANDERSON SHAFFER, JR. . . . . .+ « < « + . . . . Chemistry
B.S., Harvard College, 1937

ALEXANDER SMITH . . e v« « « « « « o Geology
B.A., University of British Columbxa, 1932 MA 1933

Cray TAYLOR SMITH . . . « « &« &« « + o « + « « + . . Geology
B.S., California Institute, 1938

Jack CaRLTON SMITH . . e « « s« s+ +« « « « +« « . . Physics
B.E., Ohio State University, 1935 M.Sc., 1936

Josiaxr Epwarp SMITtH . . . . . . . . . . . . . . . Aeronautics
B.S., California Institute, 1939

RoBERT BEATON SMITH . . . . . Aeronautics
B.A., Ohio State University, 1936; M S Cahforma Insntute, 1938

WirLiaM Eucene Snow . . .+ « « . . Geology
B.A.Sc., University of British Columbza, 1935 M A. Sc 1916

RarpH WiLLtaM SPITZER .+ « + « &+ + + « « « o +« + o« . Chemistry
A.B., Cornell University, 1938

Joun Srrzizen . e« « « « « « « <« « « « . . Biology
B.A., University of Toronto, 19}9

ROBERT ANTON SPURR . . . . . Chemistry
A.B., Rollins College, 1936; B. S N 1937 MS Harvard Umvcrsnty, 1938

Craries EDwarD STEARNS . . . . . . . . . « . « . . . Geology
A.B., Tufts College, 1939

HorToN GUYFORD STEVER . + + + &« « &« &« & « + + « . . Physics
B.A., Colgate University, 1938

Woriam THOMAS STEWART . . e« « +« « + « « « . Chemistry
B.S., University of Arizona, 1937; M.S., 1938

Frep W. StorTZ . . .« « « « . « . Mechanical Engineering
B.S., Washington State Collcge, 1937

Jou~N FREDERICK STREIB, JR. . . . . . . + . . «. . . . . . Physics
B.S., California Institute, 1936

MARTIN SUMMERFIELD . . .« « « « +« « « « « « . . Physics
B.S., Brooklyn College, 1936; MQ Ca!ifomia Institute, 1937

HerBerT CLARK SUMNER . . . . . . . . . . Mechanical Engineering
B.A., Stanford University, 1939
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Harorp H. SweBere . . e« « « +« « « .+ « . . Acronautics
B.S., Louisiana State Umversnty, 1939

JoNaTHAN DEAN SwiFr . . .« .+ « . . . . . . . Mathematics
A.B., University of California, 1939

STANLEY MORSE SWINGLE . . . . +« . . . « « . . . » . Chemistry
B.S., Montana State College, 1939

Ropert FuLToN TANGREN . . . . . . . . . . . . . . Acronautics
B.S., California Institute, 1939

J. EarL Tmomas . .« . « . . . . . . . . . Physics
A.B., Johns Hopkins Umversxty, 1939

Evererr Parsons ToMrINsON . . . . . . . . . . . . . . DPhysics
B.S., Yale University, 1936

Karr UnnHOLTZ . .+« « + « « . Electrical Engineering
B.S., California Instltute, 1936 M S 1939

Epwarp ReeINALD VAN Driest . . . . Civil Engineering
B.S., Case School of Applied Science, 1936 MS State Umvers:ty of Iowa, 1937

James BENsoN VERNON . . . .+ « « . + < « . . Aecronautics
B.S., University of Iowa, 1938; M S., 1939

CHARLES DANIEL WAGNER . . . . . . . « . . . . . . Chemistry
A.B., Grinzell College, 1939

AustIN Levy WAHRHAFTIG . . Chemictry
AB., University of California, 1938

RoBerT EarRL WaLrace . . C e e o« o . o . . . . Geology

B.S., Northwestern University, 1938

Dana BusgNELL WARING . . . . . . . . . . Mechanical Engineering
M.E., Cornell University, 1939

Jure HEINRICH ERNST WASER . . . . . «. . . Chemistry
Federal Certificate of Maturity, University of Zurnch, 193!

WaterMAN, AraN Tower, Jr. . . . . . . . . . . . . Meterology
A.B., Princeton University, 1939

RoserT Lynn WeELLs . . « « + « « + . . Mechanical Engineering
B.S., University of Rochester, 1939

Joun Oswarlp WESSALE « + + « « « « « 4 « + « . « o AMAeronautics
B.S., University of Iowa, 1939

WiLiam OweN WETMORE . . . . . . . . . . Mechanical Engineering
B.S., California Institute, 1937; M.S., 1939

DonNaLp BingaM WHEELER, JR. . . . . . . . . . . . . . Physics
B.S., Lehigh University, 1938

Joun SuearoN WIGGINS . . . . . . . . . Physics
A.B., Earlham College, 1936; M.S., Caleorma Insntuce, 1938

Joun MemNcke Wop o . . . .+ . . . . . . . . < . . Aeronautics
B.S., Purdue University, 1937
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Harry Davip Bruce WiLsoN . . .« . Geology
B.Sc., University of Manitoba, 1936; M. S Cahxorma Insuv:utc, 1939

Joun Roserr Woorson . . « .« . Mathematics
Ph.B., Gonzaga University, 1936; B S Caleormz Insxxtute, 1938

WiLLis GEORGE WORCESTER . . . . + o+ . « o . Electrical Engineering
B.S., University of Colorado, 1939

Freperick HavMmwroNn WRIGHT . . . . . . . + + « + o . . Physics
B.A., Haverford College, 1934

Max Wyman . « « « « + « <« « « .« . . Mathematics
B.Sc., University of Alber:a, 1937

RusseLr Raymonp Yost, JR&. . . . « « « + . . . . . . . Physics
B.S., Haverford College, 1939

Luke Caia-Liw YuaN . e « « + « « « - + Meteorology
B.S., Yenching University, 1932 MS. 1934

ABE MORDECAI ZAREM . « « « . « . Electrical Engineering
B.S., Armour Institute of ch}mo!ogy, 1939

VISITORS FROM OTHER INSTITUTIONS FOR THE
ACADEMIC YEAR 19392-1940

Henri FRepERIC BoHNENBLUST, Ph.D., Associate Professor of Mathematics, Prince-
ton University.

Dan H. Camrperr, Ph.D., Assistant Professor of Bacteriology, University of
Chicago.

Davip N. DennNison, Ph.D., Professor of Physics, University of Michigan.

Henry E. Hartie, Ph.D., Associate Professor of Commercial Engineering, Uni-
versity of Minnesota.

MirroN S. PresseT, Ph.D., Instructor in Physics, University of Rochester.

Toxrraro Sarra, D.Eng., Member Earthquake Research Institute, Imperial Uni-
versity, Tokyo.

C. K. Sunparacrar, M.A., Professor of Physics, Central College, Bangalore, India.

RorLanp R. Tieston, D.Sc., Professor of Physics, Pomona College.
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SUMMARY

DIVISION OF PHYSICS, MATHEMATICS, AND
ELECTRICAL ENGINEERING

RoBERT A. MiLLIRAN, Chairman

Carrt D, ANDERSON .
HARRY BATEMAN
Eric T. Beir . . .
Ira S. BoweNn . . .
PauLr S. EpsTEIN . .
WiLriam V, Houston
CHARLES C. LAURITSEN
ARISTOTLE D. MicHAL
RoOBERT A. MILLIRAN
Seetey G. Muop ., .

J. RoBerRT OPPENHEIMER

RovyaL W. SORENSEN
RicHarp C. TormaN

Harry C, VaN Buskirk

EarNesT C. WaTsoN

DINSMORE ALTER .
SAMUEL J. BARNETT

Jesse W. M. DuMonp
ALEXANDER GOETZ .
FrepERIcK C. LINDVALL
S. STUART MACKEOWN

GENNADY W. POTAPENEO

WiLLiaM R, SMYTHE
MorGaN WarD .
LurHer E. WEAR
FriTZz ZWICKY . .

WiLLiamM N. BrcuHBY
WiLriaMm A, FowrLer
Fraxcis W, MaxstapT
H. Vicror NEHER
JoxINn STRONG .

PROFESSORS

. . Physics

Mathematxcs, Themem,al Physxcs, Aeronautics

.« . Mathematics
. . . Physics
. Theorencal Physics
« + + o . Physics
. « + « . Physics
Mathematics

. . . Physics
X-Ray Therapy
Theoretical Physics
Electrical Engineering

Physm'zl Chumstry Mathematical Physics

RESEARCH ASSOCIATES

ASSOCIATE PROFESSORS

. Mathematics
. « + + .+ Physics

.+ « . Statistics
. « + « . Physics

. « « « . Physics
« + « & o Physics

Electr;cal :md Mechanical Engineering

L Y

ASSISTANT PROFESSCRS

s e e
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Electrical Engineering
.+« « s+ . Physics
.« « + « . Physics
. . . Mathematics

Mathematics

' .. Theoretical Physics

Mathematics

L. Physics
£ lu,tncal Engineering
. . . Physics
Physics
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INSTRUCTOR

Wiriam H, PICKERING . . . .

RESEARCH FELLOWS IN PHYSICS

VErne L. Boriman

L. REED BRANTLEY
Arexis DEMBer'
FrEpERICK R. HirsH, Jr.
Harry A. KIRKPATRICK
Seiro KYrRoOpPOULOS'
RuporpH M. LANGER

TEACHING FELLOWS AND ASSISTANTS

SHERWIN P, Avann
Howranp H, BalLEY?
RoBERT A. BECkER®
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Electrical Engineering

PauL EuGeNE Lroyp
SETH H. NEDDERMEYER
WiLLiam H. PICKERING

Ravrera L. Tracy
HarorLp WAYLAND
J. Paur YouTz

WoLrcanG K. H. PANOFskY’
SIMON PASTERNACK
EpMuUND J. PINNEY

Francis W, BEICHLEY® Epwarp ROSENTHALL

Davip J. Boum

HueH BRADNER
Ricuarp B, CANRIGHT
LevereTT Davis, Jr.
Barry DIBBLE, JR.
Paur O. ENGELDER
Joun C. Evvarp
WavrTer H. Gacg®
WenpeLL O. Gourp, Jr.°
Curis GREGORY
Byron L. Havens®
PierrE M. HoNNELL®
CHA0-WANG HSUEH
Leon Karz

JoserH P. LASALLE®
Joun J. LENTZ

A. Boyp MEwWBORN
Guy C. OMER, Jr.

RESEARCH ASSISTANTS IN PHYSICS
SAMUEL J. BROADWELL

FRANELIN S. Harris, Jr.

IRare Metals Research Fund.
2Caroline W, Dobbins Fellow.
3Henry Laws Fellow.
4Bridge Fellow.
5Cosmic Ray Fund Fellow.

SyLvaN Rusin
CHARLES W. SEEKINS
Jack C. SmiTH

HortoN G. STEVER®
Jor F. StrE, Jr.
MARTIN SUMMERFIELD
JonaTHAN DEAN SWIFT
J. EarL THOMAS
EvereTT P,
KarL UNHOLTZ
Donarp B, WHEELER, Jr.°?
Jonn S. WicGIns

Joun R. WooLson
WiLLss G.
Freperick H. WricHT
Max W. Wyman®
Russerr R. Yost

ABE M. ZAREM

4

TOMLINSON

WORCESTER
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DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING
Linus Pavring, Chairman

PROFESSORS
StuarT J.BatEs . ., . . . . . . . . . . . . . Physical Chemistry
James E. Bere. . . . . . . . . . . . . . . . . . . Chemistry
RoscoE G.DIcKINSON . . . . . . . « . . +« . . Physical Chemistry
Wiriam N, Lacey . . . . . . . . . . . . . Chemical Enginecring
LiNus PAULING . . . . . + . « ¢« « & + « « « « + . Chemistry
Ricuarp C, TorMan . . . . . . Physical Chemistry, Mathematical Physics

LAsZLO ZECHMEBSTER . . . + + &« « « + « « . . Organic Chemistry

RicHARD M.BADGER . . . . . . . . +. <« + « + + « + . Chemistry
Howarp J.Lucas . . . . . . . . . . . . . . . Organic Chemistry
ErnestH. SwrIFT . . . . . . . . . . . . . . Apalytical Chemistry

Don M. Yost . . . . . . . . . . . . . . . Inorganic Chemistry
RESEARCH ASSOCIATES
Epwin R.BuceMAN . . . . . . . . . . . . . . Organic Chemistry

Josep B. KoEPFLI . . . . . . . . . . . . . . . . . Chemistry

ASSISTANT PROFESSORS

ArRNoOLD O, BECKMAN . . . « . . « - <« « » « « « « » Chemistry
CarL G. NIEMANN . . . . . . . . . . . . . . Organic Chemistry
Beoce H.Sa6e . . . . . . . . . . . . . . . Chemical Engineering
James H. STURDIVANT .« . « + « « + « + @« o« « « . .« . Chemistry

SENIOR FELLOW IN RESEARCTH

RoBerTB.CorREY . . . . . . . . . . . . . . Scructural Chemistry

INSTRUCTOR
Linpsay HermMEOLZ . . . . . . . . . . . . . . . . . Chemistry

NATIONAL RESEARCH FELLOW

TraomAas HarrisoN DAviEs . . . . . . . . . . . . . . . Medicine

GEORGE ELLERY HALE FELLOW

VERNER F. H, SCHOMAKER

ARTHUR A. NOYES FELLOWS

DARRELL W, OSBORNE Lroyp ZuMwaLT
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RESEARCH FELLOWS

Roranp A. BUDENHOLZER!

Eowarp H. HuGHES
CHia-S1 Lv®
Henrri A, LEvy

Davip P. STEVENSON®

ARTHUR J. STOSICK
SIDNEY WEINBAUM
J. NorTON WiLsoN

Reuveen E. Woop

RESEARCH ASSISTANTS

SioNEeY Fox
Erix HEEGAARD
Justus G. KIRCHNER

HeNRY LaNz, Jr.
C. ERNST REDEMANN
Arr Remms

CeciL Z, WAwWRA

TEACHING FELLOWS AND ASSISTANTS

JoserH M. AXELROD
ANDREW A. BENSON
Dawier F. BotkiN
EMmiL J. Burcik
RoserT T. CARTER?
RoBerT L. CaswELL
Rosert A. COOLEY
Russerr. N. DoesCHER
Joun T. Havs, Jr.
WirriaM J. HoweLL, Jr.
RicHarp N, LEwis
James E. LuVarce!
Dow S. MarTIN, JR.
James F. Meap

PeTER L. NicHois, JR.
Ricuarp M. Noves®

RoserT H. Ovps®

Joun W. Orvos

DaviD PRESSMAN
RoBERT S. RASMUSSEN
Max T. ROGERs
Roeert E. RUnDLE
Horace RusseLy, Jr.
MAURICE J. SCHLATTER
PuILIP A. SHAFTER, Jr.°
Ravpu W. Sprrzer
RoBerT A. SPURR’
WnriaMm T. STEWART
STANLEY M., SWINGLE
CHARLES D, WAGNER
AvusTIN L. WAHRHAFTIG
Jurc Waser

1American Petroleum Institute Fellow.
2Asphalt Institute Fellow.

8Standard Oil Company of California Fellow.
“Rosenwald Fellow,

5Drake Fellow.

SElizabeth Thompson Stonme Scholar.

"Henry Laws Fellow.

8Polymerization Process Corporation Fellow.
9Sino-British Boxer Indemnity Fund Fellow.
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DIVISION OF CIVIL AND MECHANICAL ENGINEERING,
AERONAUTICS, AND METEOROLOGY

FranxLIN Tromas, Chairman

PROFESSORS

HARRY BATEMAN . . . . . . Mathematics, Theoretical Physics, Aeronautics
W.HowaroCra?P . . . . . « . . « . Mechanism and Machine Design
Roeert L, DAUGHERTY . . . . . . Mechanical and Hydraulic Engineering
FrEDERIC W, HINRICHS, JR. « . &+ « + + & « + o & o o o Mechanics
TreoDorE voN KA&rMAN . . . . . . . . . . . . . . Aeronautics
R.R. MARTEL . . e« 4 « « « « « « « « .« Structural Engineering
FRANRLINTHOMAS . . . . . + « 4« « « + + o« « o Civil Engineering

FRED JLCONVERSE . . . . « « &« s & + o« « « » o« Civil Engineering

ARTHUR L. KLEIN . . . . . . . . . « « « « « « « « Aeronautics
Roperr TKNAPP . . . . . . . « + » . + . Hydraulic Engineering
IRving P, KRICK .+ « . . . + &« &+ « &« « =« o » & « » Meteorology
Freperick C. LinpvALr ., . . . . . Electrical and Mechanical Engineering
Witiamy W, MICHAEL ., . . . « + . « + « + « o Civil Engineering
CLARK B, MILLIKAN . . . . . + + . & + « « « « + . Aeronautics

ASSISTANT PROFESSORS

A. PERRY BANTA . . . . . . . . . Sanitary Engineering
DonaLp P. BARNES . . . . . . Resxdent Engmeer, Bureau of Reclamation
DoNALD S. CLARE . . . . . . . . .« « + Mechanical Engineering
AvLperT E. LoMBARD, JR. . . . . . Aeronautxcs and Mechanical Engineering
WiLtam RO SEARS © . v .+ ¢« ¢ o v « + s « + + o Aeronautics
ErRNEST E. SECHLER . . . . « « « + o « « « o« Airplane Structures
Howerr N. Tyson . . . . Mechamcal Engineering and Engineering Drafting
INSTRUCTORS
PavLE.RuvcH . . . . . . . . . « . . . . . Synoptic Meteorology
HoMer J. STEWART . . . . . . . . . . . . . Dynamic Meteorology
NaTHANIEL W. Wicox . . . . . . . . . . . . Engineering Drawing

RESEARCH FELLOWS

James W, Darny . . . . L L L . L L L L, Hydrauhc Machinery
Warter M. Ersasser' . . . . . . . . . . ., Meteorology
Hans W. LIEPMANN . . . . . . . . . . . . . . . . Acronautics
Hsue-Smen TsN® . . . . . . . . . . . . . . . . Aecronautics
Viro A. Vawon®® . . . . . . . . . . . . . . . . . Hydraulics

1Coapex:atwe Agent, U, 5, Weather Bureau.
2Civil Aeronautics Authority, Research Fund Fellow.
38011 Conservation Service, Department of Agriculture.
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RESEARCH ASSISTANTS

Hueu S. BErt* . . . . . . . . .
WiLiam H. Bowen . . . .

ANDREW FEJER . . . . . . . . . .
Epwarp §, ForRMaN . . . . . .
Josepr Levy . . . . . . . . .
FRaNK J. MaLmwa® . . . . . . . .
WaLTER L. MoorE' . . . . . . . . .
GEORGE MORIKAWA . . . . . . .
Brooks T. Morris' . . . . . .
J. Par O'NEmr' . . . . . .
Georce H. Orro* . . . . . . . . .
Joun W. ParsoNs . . . . . .
Haroro F. Ricuarps' . . . .
Peter v. H. SERRELL . . . . . .
Epwarp E. Stmmons, JRZ . . . . .
Care L. THrEre® . . . . .

Hydraulics

. Aeronautics
Hydraulic Machinery

. +« +« .+ .« . Aeronautics
Hydraulic Machinery
Aeronautics
. « + « +« . . . Hydraulics
Hydraulic Machinery
Hydraulics
Hydraulics
Hydraulics

. Aeronautics
. . Hydraulics
. . . . Aeronautics
. Hydraulic Machinery
Aeronautics

TEACHING FELLOWS AND ASSISTANTS

Lewis H. ABRAHAM
O’DEAN ANDERSON
Joun S. ArsuMi
SteveN E. BELSLEY
Ricuarp W. Berr

NEiIL E. BORGQUIST
JamMEes W. BRAITHWAITE
FREDERICK MARTIN BrascH
Racru E. ByrNE, JR.
Jouwn B, CaBerL
CuarLES F. CARSTARPHEN
James V. CrawFoRD
Harorp B. CrockeTT
PuiLie S. DeviRIAN®
Joun A. DinworTH, 111
Lous G. DunnN
CuarLes F. FIsSCHER
Harorp FiscHER
JjoserH L. FREDRICK
Epwarp V. GANT
WiLriaM J. GREEN
Isaac GRINGORTEN
Forrest H. Hair
Eustace P. HETZEL
Harowp E. Heywoop
GeorGE W, HOUSNER

Downarp E. Hupson
Joun W. Jackson
HaroLp F. KLECKNER
ErLis Lapin

HeNRY NAGAMATSU
Wiriam F. NasH, Jr.*
Justus A. OLsson
WaLTER B. PoweLL

W. DuncaN RannNie
L. BEnNING RunMPH, JR.
Josiay E. SmiTH
RoserT B. SmrTH

FrED W. StOLTZ
HerBERT C. SUMNER
Harorp H. SWEBERG

R. FuLtoN TANGREN
Eowarp R. Van Driest’
JamEes B. VERNON
Dana B. WarIiNG
Arax T. WarerMAN, JR.
Rosert L. WeLLS

Joun O. WessaLe
Wiriam O. WETMORE®
Jorn M. WiLp

Luke C. L. Yuan

1S0il Conservation Service, Department of Agriculture.

2Impact Research Fund Fellow.
3Caroline W. Dobbins Fellow.

‘Rare Metals Research Fellow.

5Shell Fellow in Mechanical Engineering.
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DIVISION OF THE GEOLOGICAL SCIENCES
J. P. BuwaLpa, Chairman

PROFESSORS
JJP.BUWALDA . . . ¢« -« v « ¢« o &« o « o« + « o + o« « Geology
BENO GUTENBERG . . .+ « « o « « « o« « o o« o « « .« Geophysics
CHESTER STOCK . + + + + + + « = &« + « « o« « + o Paleontology

RoserT T.MOORE . . . . . . . . « « « . . . Vertebrate Zoology
HARRY O. WOOD . . « + + &« + « « 4 « « o o « « o + Seismology

Huco BENIOFF . . . . . « . « « « « « « + « « + . Seismology
IANCAMPBELL « . o+ « 4« o« 4 o o + o « o s s« o« s o« o Petrology
GENNADY W. POTAPENEO . . . « . +« o« « + « « + + . Geophysics

ASSISTANT PROFESSORS

HorACE J.FRASER . . . . . . . . Mmeralogy and Metalliferous Geology
RoserT M. KLEINPELL . . . . . . . .o Mn.rop«leontolo"y
JoHN HL MAXSON . . . . . « + « + @« « « « « « « « . Geology

CHarLEs F, RICHTER . . . . . . + + + « « &+ « « « . Seismology

INSTRUCTORS
Francis D.BobE . . . . . + . « v v 4 + v v+« « . Geology
Raxmonp A, PETERSON . . . . . . « . . « . . . . . Geophysics
CURATORS
EustaAcEL.FURLONG . . + « « « o+ « o« o . . Vertebrate Paleontology
WmoLs P.POPENOE . . - + . +« « + + .+ . .« Invertebrate Paleontology

SCIENTIFIC ILLUSTRATOR
Davip P. WiLLouGHBY

TEACHING FELLOWS AND ASSISTANTS

CarL O, ALEXIS Eriis E. RoBerTs
PauL C, HEnsuaw' Joun J. RupNik
%01:11“ M. HELII-_‘I’;"AY I ALEXANDER SMITH
aMIN F. HowgLL, Jr.
ENTAMIN 2 L Cray T. SmrTe*

RoserT B. HoY
Lrovp A. Lewss® Wiriam E. Snow

Wnriam D. Lewis CHARLES E. STEARNS
WiLLiaM J. McGroL RoserT E. WaLLACE®.
Lovuss J. Reean, Jr. H. D. Bruce WiLsoN

1Drake Fellow.
2Blacker Fellow.
3Standard Oil Company of California Fellow.
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DIVISION OF BIOLOGY
Traomas HUNT MoRrGaN, Chairman

PROFESSORS
HENRY BORSOOK . . . + + « « « « 4 o « « « o« « + Biochemistry
THEODOSIUS DOBZHANSKY . . . « + « « + + « « « » + o« Genetics
Tuaomas HuNT MORGAN . . . . . . < + . . . +« <« «. . . Biology
ALFRED H, STURTEVANT . . . . . . +. « « « +« + « « « o Genetics
Frrs W.WENT . . . « - . . - +. + o« « « « « . Plant Physiology

VISITING LECTURER
G. R. STRICKLAND . . + . +« ¢« « « « « « « +« « « . Protozoology

RESEARCH ASSOCIATE
GORDON ALLES . .« & + « + o« o « s+ s + « « « « « « . Biology

ASSOCIATE PROFESSORS

ERNEST G. ANDERSON . « + « « ¢ . o« o o« o« « » « » + « Genetics
STERLING EMERSON . . . . . . . . « . . + .« .+ .+ . . Genetics
ArRIE JAN HAAGEN-SMIT . . . . . + + « « &« « + « . . . Biology
CORNELISA.G. WIERSMA . . . . . . , « &+ +« + « . . . Physiology

James . BoNwer . . . . . . . . . . . . . . . Plant Physiology
RoBErT EMERsON* . . . . . . . . . . . . . . . . . Biophysics
ANTHONIE vAN Harreveen . . . . . . . . . . . . . . Physiology
Huea M.HusPMAN . . . . . . ., . . . . . . . . . Biochemistry
GeorGE E. MACGINFTIE . . . . . . . - « - . « . . . . Biology
JoHANNES VAN OVERBEEE . . . . . . . . . . . . Plant Physiology
Arsert TYLER . . . . . . . « + . « « « + « « « o Embryology

INTERNATIONAL RESEARCH FELLOW IN BIOLOGY OF THE ROCKEFELLER
FOUNDATION

HermaN M. KALCRAR

NATIONAL RESEARCH FELLOW
Jomn R. RAPER

RESEARCH FELLOW

ArtHUR N, PRATER®

HIXON FUND FELLOW
GEORGE MARMONT

10n leave of absence.
2Hawaiian Pineapple Producers Cooperative Association Fellow.
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RESEARCH ASSISTANTS

Jacos DusNOFF RoBeErT G. HELFER
Emory L. ErLis GEOFFREY KEIGHLEY
GEORGE A. FEIGEN R. A. RUEHRWEIN
Joun B. HATCHER SOLOMON SHANKMAN

Joun L. WesB

TEACHING FELLOWS AND ASSISTANTS

Davip M. BonNER DwicHT D. MILLER
Epwarp B. LEwis, Jr. Epwarp E. NoviTsk1!
CHANNING B. Lyon GeorGge T. RUDKIN
‘WiLLarp L, McRaRrRY Paur R. SAUNDERS

CHARLEs B. MeTZ Joun Spizizen
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DIVISION OF THE HUMANITIES
Crinton K. Juony, Chairman

PROFESSORS
CuntOoN K. Juny . . . . . . . . . . English Language and Literature
GranaM A, Lamwe . . . . . . . Economics and Business Administration
Joun R. MACARTHUR . . . . +« + + & < + . + .+ . Languages
WioriaM B.MuNrROe . . . L L L o 0 . . . Hlstoty and Government
THEODORE G, SOARES . . . . +. &+ + 4+ + « o o« « « + o « o Ethics

VISITING PROEESSOR
CuaARLES G, OsGoop . . . . . . . . . . . . . . English Literature

ASSOCIATES
GoDFREY DaviEs W e 4 4« 4« + 4« 4 +« s 4+ « + « « « « . History
EpwinF.Gay . . . . « . . « +« « « « « « « + Economic History
Epwarp A, WHITNEY . . . . . . . . . . . . . English and History
Louss B. WrigHr . . . . . . . . . « « « + . . English Literature

ASSOCIATE PROFESSORS

Harvey EagLesoN . . . . . . . . . . English Language and Literature
Pamwse S. Foce . . . . . . . . . . « . « « » Business Economics
Horace N. GILBERT . . « . . «. + . - + + .+ » . Business Economics
Wnram Huse . . . . . . . . . . . English Language and Literature
GrorGE R. MACMINN . . . . . . . . . English Language and Literature
RAYE. UNTEREINER . . . . +« « + + « « « » Economics and History

LECTURERS
George H, Epgerr. . . . . . . . . . . . . . Artand Architecture
Veastmio Kysar, . . . . . . . . . . . . . History and Economics
RoeerT Ross . . . . . . . . . . . « <« « . « . . . Psychology
Arcummsarp B. Youne . . . . . . . . . . ... . Business Law
ArtHUR H. Youne . . . . . . . . . . . . . . Industmal Relations

ASSISTANT PROFESSORS

1. WiNCHESTER JONES . . . . . . . . . English Language and Literature
Dwiear L. Parmer® . . . . . . . . . . . . . Industrial Relations
ROGER STANTON . . . . + . . . . . . English Language and Literature
J. E. WALLACE STERLING® . + . + 4+« & + « « + + + « « . . History

HARDIN CRAIG, JR. . .+ . + 4+ « « 4+ « « s & « « &« o « . History
WrriaM H. PICKERING . « . « +» . « s + s+ +« o « « « o History
KerMIT ROOSEVELT . . . .+ . « + . « + o« . « . « . . History
Vieror V. Vevsey® . . . . . . . . . . . Economxcs and Accounting

TEACHING FELLOWS AND GRADUATE ASSISTANTS

HuGoGABRIEL . . . + + 4 +« 4« « +« « « + « « +» Modern Languages
Warter HMuNk . . . . . + « . + « « v « « « « « . German

10n leave of absence from Massachusetts Institute of Technology.
20n leave of absence, 1939-1940.
3Research Fellow in Industrial Relations.



60 CALIFORNIA INSTITUTE OF TECHNOLOGY
DIVISION OF PHYSICAL EDUCATION

R. W. SorReNSEN, Chairman

PHYSICAL DIRECTOR
WiLLiam L. STaANTON

ASSISTANT DIRECTOR AND ATHLETIC MANAGER

HaroLp Z. MUSSELMAN

CONSULTING PHYSICIAN
EpwarDp D. KREMERS

ASSISTANT TO THE CONSULTING PHYSICIAN

MarsHALL Y, KREMERS

PHYSICAL TRAINER
Froyp L. HanNgs

ASSISTANTS
HucH BRADNER MeLviN N. LEVET
CLAUDE BrownN Joun W. Price
Rozsert G. COOPER StuarT L. SEYMOUR
Josepu P. LASALLE Cray T. SmrtH

Paur ENGELDER
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ASTROPHYSICS

OBSERVATORY COUNCIL

Max MasoN, Chairman

WALTER S. ADAMS A. B, MACBETH
ArLLanN C. Barcu ROBERT A. MILLIKAN
Henry W. O’MeLVENY
Joun A. ANDERSON, Executive Officer
Epwarp C. BARRETT, Secretary

POLICY COMMITTEE
Max MasonN, Chairman

WALTER S. ADAMS Epwin HussLe
Ixa S. BoweN Rricuarp C. TorMan

CONSTRUCTION COMMITTEE
Joun A. ANDERSON, Chairman

WALTER S, ADAMS Epwin HussLe
Iza S. BoweN Max Mason

ASSOCIATES IN OPTICS AND INSTRUMENT DESIGN

Joun A. ANDERSON RusseLr, W. PorTER

IN CHARGE OF INSTRUMENT SHOP
GARDNER W. SHERBURNE

IN CHARGE OF OPTICAL SHOP
Marcus H. BRown

Fritz ZWICKY .« . . . . . . . . . . Associate Professor of Physics
Joun D. StrRoNG . . . . . Asonmnt Professor of Physics in Astrophysics
JoseF J. JouNsoN . . . . . . . . . . Research Fellow in Astrophysics
Ricuarp E. Vorrrata . . . . . . . . Research Fellow in Astrophysics

KeNicHr WATANABE . . . . . . . . . Research Assistant in Astrophysics



CALIFORNIA INSTITUTE ASSOCIATES

The California Institute Associates are a group of public-spirited citizens, inter-
ested in the advancement of learning, who have been incorporated as 2 non-profit

organization for the purpose of promoting the interests of the California Institute

of Technology.

OFFICERS

ALBERT B. Ruppock

President

SHANNON CRANDALL

15t Vice-Pres.

ArcHiBaLD B, Youne

2nd Vice-Pres.

SeeLey G, Mupp

3rd Vice-Pres.

C. F. Braun

Scott Brown

R. R. Bush
Frank R. Capra
I. C. Copley
Shannon Crandall

Fred S. Albertson
George W. H. Allen
William H. Allen, Jr.
Mrs. James G. Bailey
Allan C. Balch

Mrs, Allan C. Balch
Franklin Baldwin
Mrs. Russell H. Ballard
John E. Barber

Harry J. Bauer
Garner A. Beckett
Arnold O. Beckman
A, Elmer Bele

Mrs. Albert C. Bilicke
Mrs. Ellis Bishop

Miss Eleanor M. Bissell
Fred H. Bixby

E. J. Blacker

Mrs. R. R. Blacker
Edward W. Bodman
Franklin Booth
Victor von Borosini
J. G. Boswell

R. R. Busu
4ib Vice-Pres.

PrEstoN HoTcHKIS

Secretary

~
DonaLp O'MELVENY

Treasurer

Epwarp C. BARRETT
Asst, Secy.-Asst. Treas.

DIRECTORS

Thomas Fleming, Jr.
S. M. Haskins
William C. Hay
John E. Jardine
Ralph B. Lloyd

R. H. Moulton

MEMEBERS

Mrs. Rebecca F. Boughton

Carl F. Braun

Scott Brown

Mrs. E. A, Bryant

Mrs. Clara B. Burdezte

Carleton F. Burke

R. R. Bush

Robert W. Campbell

Frank R. Capra

Harry Chandler

Stuart Chevalier

Norman W, Church

Mrs. E. P, Clark

Miss Lucy Mason Clark

Arthur M. Clifford

George 1. Cochran

Mrs. James M. Cockins

I. C. Copley

Hamilton H. Cotton

S. Houghton Cox

Mrs. Margarer R.
Craig-McKerrow

Shannon Crandall
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Seeley G. Mudd
Donald O’'Melveny
John O’Melveny
Albert B. Ruddock
Archibzld B. Young

John 8. Cravens

E. W. Crellin

William C. Crowell
Mrs. James A. Culbertson
Mrs. Joseph B. Dabney
Mrs. Addison B. Day
Thomas R. Dempsey
Mrs. Donald R, Dickey
Mrs, Edward L. Doheny
E. E. Duque

John H. Eagle

Harry B. Earhart
Edward Elliott

Mrs. Meyer Elsasser
Mrs. Edith A. English
Melville G. Eshman
George E. Farrand
John H. Fisher

Arnold K. Fitger
Herbert Fleishhacker
Arthur H. Fleming
Thomas Fleming, Jr.
Mrs. Frank P. Flint
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F. W. Flint, Jr.

E. T. Foley

Freeman A. Ford

Mrs. Stanton W, Forsman
Stuart W. French
Robert N. Frick

Mrs. Robert N. Frick
Mrs. John Gaffey

Mrs. Charles W. Gates
Robert L. Gifford
Robert C. Gillis

E. S. Gosney

Mrs. Herbert J. Goudge
Claude M. Griffeth

Mrs. George E. Hale
Mrs. Girard van B. Hale
Miss Evelyn Hamburger
Mrs. F. A. Hardy

Mrs. Edward C. Harwood
Arnold D. Haskell

S. M. Haskins

William C. Hay

Mrs. Arthur Hill

Mrs. Frank P. Hixon
Mrs. Joseph M. Hixon
George Grant Hoag
Collis H. Holladay

Mrs. W. 1. Hollingsworth
Webster B. Holmes
Herbert B. Holt

William L. Honnold
Mrs. William L. Honnold
Louis J. Hopkins
Preston Hotchkis

Mrs. William F. Howard
Rupert Hughes

Myron Hunt

Willis G. Hunt

Willard C. Jackson

John E. Jardine

Mrs, W, P. Jeffries

Mrs. S. Herbert Jenks

S. Fosdick Jones

F. W. Kellogg

A. N. Kemp

H. H. Kerckhoff

Mrs. William G, Kerckhoff Mrs. Lee A. Phillips

J. O. Koepfli

R. H. Lacy

Mrs. William Lacy
Oscar Lawler

Fred B. Lewis
Richard C. Lilly
Ralph B. Lioyd
Edward D. Lyman
Leonard S. Lyon
Alexander B. Macbeth
James E. MacMurray
Mrs. James G. Macphcrson
Fred S. Markham
Alonzo C. Mather
Mrs. George H. Maxwell
Mrs. Anna Bissell McCay
William C. McDuffie
J. Wallace McKenzie
Malcolm McNaghten
Mrs, E. A. Merrill
Edwin A. Meserve
Ben R. Meyer

Mrs. Ben R. Meyer
Mrs. John B. Miller
Robert A. Millikan
Ernest E. Millikin
Robert 1. Moore
Alan E. Morphy
Lindley C. Morton

R. H. Moulton
Harvey S. Mudd
Seeley G. Mudd

Mrs. Seeley W. Mudd
W. C. Mullendore
William B. Munro
Mrs. Arthur Noble

E. J. Nolan

Donald O’Melveny
Henry W. O’Melveny
John O’Melveny
Stuart O'Melveny
Mrs. Benjamin E. Page
James R. Page

Mrs. James R. Page

I. Graham Pattinson

Mrs. June Braun Pike
Clarence B. Piper

J. Hudson Poole

Mus. J. Hudson Poale
Mrs. Francis F, Prentiss
William M. Prindle
Charles H. Prisk

Charles McCormick Reeve
Louis D. Ricketts

Mrs. Louis D. Ricketts
Mrs. Henry M. Robinson
Albert B. Ruddock

Mrs. Albert B. Ruddock
Thomas N. St. Hill
Howard J. Schoder
Frank R. Seaver

Keith Spalding

Silsby M. Spalding
Charles F. Stern

Mrs. Frederick H. Stevens
Mrs. Charles Stinchfield
Leonard G. Strater

Reese H. Taylor

Charles H. Thorne

Mrs. Joseph E. Tilt

Mrs. John Treanor

Mrs. John K. Urmston
Edward R. Valentine

W. L. Valentine

Mrs. W. L. Valentine
William W. Valentine

J. Benton Van Nuys
Charles B. Voorhis

Mrs, Paul M. Warburg
Thomas W. Warner
Mrs. Gurdon W. Wattles
A. L. Weil

Frederick W. Williamson
P. G. Winnett

Philip Wiseman

Casey A. Wood
Archibald B. Young
Gerald C. Young



HISTORICAL SKETCH

The California Institute of Technology had its real origin in
1891, with the founding of Throop University. At that time the
opportunities for obtaining systematic vocational training on the
west coast were meager, if they existed at all. It was primarily to
meet this need that the Hon. Amos G. Throop founded the institu-
tion to which he gave his name and to which he later left the bulk
of his estate. Throop Polytechnic Institute~—the name was changed
in 1892—while it offered work of college grade, concentrated most
of its energies on instruction in manual training, domestic science,
and kindred subjects, preparing its graduates mainly for teaching
positions which were opened by the addition of manual arts to the
curricula of the public schools. And to round out its general educa-
tional program, Throop Polytechnic also maintained an academy
and an elementary school.

Thus it continued for nearly two decades, with no change in its
principal aims, and s:ill housed in three buildings on 2 small campus
in the present business section of Pasadena. The impulse toward
change originated with Dr. George E. Hale, who had come to Pasa-
dena to direct the building of the Mount Wilson Observatory of the
Carnegie Institution of Washington. The need which had been met
by the founding of Throop Polytechnic Institute was now being
met by other institutions; Dr. Haie perceived a new and greater need,
growing out of changed conditions; and he became enthusiastic over
the possibility of developing an institution which would give sound
engineering training, but which might in time, with the friendly
association of the Mount Wilson Observatory, make Southern Cali-
fornia a center for distinguished scientific work.

The possibility which he envisaged fired the enthusiasm and
enlisted the support of s number of outstanding citizens of the com-
munity, notably Messrs. Arthur H. Fleming, Norman Bridge, Henry
M. Robinson, James A. Culbertson, Charles W. Gates, and Hiram
and John Wadsworth. Mr. Fleming and his daughter, Marjorie, pre-
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sented the institution with twenty-two acres of land which, with
the addition of eight acres later, comprise the present campus. The
Flemings were also largely instrumental in providing the first build-
ing to be erected on the new site, the present Throop Hall. In 1910,
under the presidency of Dr. James A. B. Scherer, the institute moved
to its new quarters. A few years earlier the elementary school had
been set up as a separate institution, the present Polytechnic Elemen-
tary School; and by 1911 the normal school and the academy had
been discontinued.

For the first few years in its new location, Throop Polytechnic
Institute—or Throop College of Technology as it was called after
1913—gave degrees only in electrical, civil, and mechanical engi-
neering. Gradually, however, it was able to add to its objectives.
In 1913, Dr. A. A. Noyes, who was founder and director of the
Research Laboratory of Physical Chemistry at the Massachusetts
Institute of Technology and who had also served as president of that
institution, became associated on part-time with the College. In
1916 a chemical laboratory was assured. It was completed in 1917,
and instruction and research in chemistry and chemical engineering
were inaugurated under Dr. Noyes® direction. In that same year,
Dr. Robert A. Millikan, then professor of physics at the University
of Chicago, arranged to spend a part of each year at Throop, where,
as Director of Physical Research, he was to develop a program of
graduate work in physics.

The war necessitated a temporary diversion of energies. Numerous
members of the faculty went into service, and undergraduate instruc-
tion was radically revised to meet the immediate needs of the national
emergency. With the close of the war, however, normal activities
were resumed, and in the next few years the institution entered on
the most rapid and consistently sustained phase of its development.
In 1915 Dr. Noyes resigned from the faculty of the Massachusetts
Institute of Technology to give his whole time to Thrcop College.
In 1926 the name was changed to the California Institute of Tech-
nology. In that same year, Dr. Scherer resigned because of ill health.
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Nineteen hundred and twenty-one was marked by developments
which made it one of the most important years in the history of the
Institute. When a laboratory of physics was assured by Dr. Norman
Bridge, Dr. Millikan severed his connection with the University of
Chicago to become director of the laboratory and Chairman of the
Executive Council of the Institute. The setting up of the Executive
Council, which was the principal feature of an administrative reor-
ganization, was designed to achieve two results: to avoid the burden
of single responsibility which a college presidency usually entails,
and to bring about a closer relationship between the Board of Trustees
and the faculty. The Executive Council, which under the Board of
Trustees administers the affairs of the Institute, is composed of both
trustees and faculty members, and as a body it discharges the duties
ordinarily performed both by a college president and the executive
committee of a board of trustees.

In the same year, 1921, financial stability was assured by
Mr. Arthur H. Fleming’s agreement to give the California Institute
his personal fortune as permanent endowment. In November of that
year, the Board of Trustees formulated in the “Educational Policies
of the Institute” an explicit statement of the principles which were
to govern the present conduct of the Institute and its future develop-
ment. Recognition by the Southern California community of the
value of these aims has resulted in a steady growth of the physical
facilities and has made possible the addition of work in geology,
biology, and aeronautics. There has been also, during the past fifteen
years, a steady growth in enrollment, both in the undergraduate
and graduate groups. But all of these developments have involved
no changes of fundamental purpose; they have, in fact, only enabled
that purpose to be fulfilled more completely.

EDUCATIONAL POLICIES

In pursuance of the plan of developing an institute of science and
technology of the highest grade, the Trustees in 1921 adopted the
following statement of policies:



EDUCATIONAL POLICIES 67

(1) The Institute shall offer two four-year undergraduate courses,
one in Engineering and one in Science. Both of these courses shall lead
to the degree of Bachelor of Science and they shall also possess suffi-
cient similarity to make interchange between them not unduly
difficult.

(2) The four-year Undergraduate Course in Engineering shall be
of a general, fundamental character, with a minimum of specializa-
tion in the separate branches of engineering. It shall include an
unusually thorough training in the basic sciences of physics, chem-
istry, and mathematics, and a large proportion of cultural studies;
the time for this being secured by eliminating some of the more
specialized technical subjects commonly included in undergraduate
engineering courses. It shall include, however, the professional sub-
jects common to all branches of engineering. It is hoped in this way
to provide a combination of a fundamental scientific training with a
broad human outlook, which will afford students with engineering
interests the type of collegiate education endorsed by leading engi-
neers—one which avoids on the one hand the narrowness common
among students in technical schools, and on the other the superficiality
and the lack of purpose noticeable in many of those taking academic
college courses.

(3) Fifth-year courses leading to the degree of Master of Science
shall be offered in the various branches of engineering—for the present
in civil, mechanical, electrical, aeronautical, and chemical engineering.
In these courses the instruction in basic engineering subjects shall be
maintained at the highest efficiency so that the graduates from them
may be prepared with especial thoroughness for positions as construct-
ing, designing, operating, and managing engineers.

(4) The four-year Undergraduate Course in Science shall afford,
even more fully than is possible in the engineering course, an intensive
training in physics, chemistry, and mathematics. In its third and
fourth years groups of optional studies shall be included which will
permit either some measure of specialization in one of these basic
sciences or in geology, paleontology, biology, astrophysics, or in the
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various branches of engineering. This course shall include the same
cultural studies as does the engineering course, and in addition, in-
struction in the German and French languages. Its purpose will be
to provide a collegiate education which, when followed by one or
more yeats of graduate study, will best train the creative type of
scientist or engineer so urgently needed in our educational, govern-
mental, and industrial development, and which will most effectively
fit able students for positions in the research and development depart-
ments of manufacturing and transportation enterprises.

(5) Fifth-year courses leading to the degree of Master of Science
shall be offered in the sciences of physics, astrophysics, mathematics,
chemistry, geology, geophysics, paleontology, and biology. A consid-
erable proportion of the time of these courses shall be devoted to
research. These will continue the training for the types of profes-
sional positions above referred to.

(6) Throughout the period of undergraduate study every effort
shall be made to develop the character, ideals, breadth of view, general
culture, and physical well-being of the students of the Institute. To
this end the literary, historical, economic, and general scientific sub-
jects shall continue to be taught by a permanent staff of men of
mature judgment and broad experience; the regular work in these
subjects shall be supplemented by courses of lectures given each year
by men of distinction from other institutions; and the weekly assem-
blies, addressed by leading men in the fields of education, literature,
art, science, engineering, public service, commerce, and industry,
shall be maintained as effectively as possible. Moderate participation
of all students in student activities of a social, literary, or artistic
character, such as student publications, debating and dramatic clubs,
and musical clubs, shall be encouraged; and students shall be required
to take regular exercise, preferably in the form of intramural games
or contests affording recreation.

(7) Inall the scientific and engineering departments of the Insti-
tute research shall be strongly emphasized, not only because of the
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importance of contributing to the advancement of science and thus
to the intellectual and material welfare of mankind, but also because
research work adds vitality to the educational work of the Institute
and develops originality and creativeness in its students.

(8) In order that the policies already stated may be made fully
effective as quickly as possible, and in order that the available funds
may not be consumed merely by increase in the student body, the
registration of students at any period shall be strictly limited to that
number which can be satisfactorily provided for with the facilities
and funds available. And students shall be admitted, not on the basis
of priority of application, but on that of a careful study of the merits
of individual applicants, so that the limitation may have the highly
important result of giving a select body of students of more than
ordinary ability. A standard of scholarship shall also be maintained
which rapidly eliminates from the Institute those who, from lack of
ability or industry, are not fitted to pursue its work to the best
advantage.

BUILDINGS AND FACILITIES

THroop Havry, 1910,
The administration building; erected with funds supplied by a large
number of donors, and named for the Honorable Amos G. Throop,
founder of Throop Polytechnic Institute, from which the Cali-
fornia Institute developed.

GATES AND CRELLIN LABORATORIES OF CHEMISTRY: first unit, 1917;
second unit, 1927; third unit, 1937.

The first two units were the gift of the late Messrs. C. W. Gates
and P, G. Gates, of Pasadena; the third unit was the gift of Mr. and
Mrs. E. W. Crellin, of Pasadena.

CurBerTsoN Harr, 1922,
The Institute auditorium; named in honor of the late Mr. James A.
Culbertson, trustee of the Institute and Vice-President of the Board
1908-1915.
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NORMAN BRIDGE LABORATORY OF PHysics: first unit, 1922; second
unit, 1924; third unit, 1925,
The gift of the late Dr. Norman Bridge.

Hicu-PoTENTIAL RESEaRcH LABORATORY, 1923.
Erected with funds provided by the Southern California Edison
Company Ltd.

EncINEERING RESEARCH LABORATORY AND HEATING PLANT, 1926.
Erected with funds provided in part by the late Dr. Norman Bridge
and in part from other sources.

DasNeYy HaLL orF THE HuMaNITIES, 1928.
The gift of the late Mr. Joseph B. Dabney and Mrs, Dabney, of Los
Angeles.

SEisMoLoGICAL REsearcH LaBoraTory (of the Division of the
Geological Sciences), 1928.

DanNier. GUGGENHEIM AERONAUTICAL LABORATORY, 1929.
Erected with funds provided by the Daniel Guggenheim Fund for
the Promotion of Aeronautics.

WiLiam G. KErckHOFF LABORATORIES OF THE BioLocical Sci-
ENCES: first unit, 1929; second unit, 1938.

The gift of the late Mr. William G. Kerckhoff and Mrs. Kerckhoff,
of Los Angeles.

EXPERIMENTAL STaTION (0of the Division of Biology), Arcadia,
California, 1929.

PLaNT PHYSIOLOGY LaBORATORY (0f the Division of Biology), 1930.

Wmriam G. KERckHOFF MARINE Brorocicar LaBoratory (of the
Division of Biology), Corona del Mar, California, 1930.

ATHENZEUM, 1930.
The gift of Mr. and Mrs. Allan C. Balch, of Los Angeles.
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StupeENT Houssks, 1931.
Blacker House.
The gift of the late Mr. R. R. Blacker and Mrs. Blacker, of

Pasadena.

Dabney House.
The gift of the late Mr. Joseph B. Dabney and Mrs. Dabney, of
Los Angeles.

Fleming House.
Erected with funds provided by some twenty donors, and named
in honor of Mr. Arthur H. Fleming, of Pasadena, President of
the Board of Trustees of the Institute 1918-1932.

Ricketts House.
The gift of Dr. and Mrs. L. D. Ricketts, of Pasadena.

ASTROPHYSICAL INSTRUMENT Stiop, 1931,
Erected with funds provided by the International Education Board
and the General Education Board.

W. K. KELLOGG LABORATORY OF RADIATION, 1932,
The gift of Mr. W. K. Kellogg, of Battle Creek, Michigan.

ASTROPHYSICAY. LABORATORY, 1932.
Erected with funds provided by the International Education Board
and the General Education Board.

HyYDRAULIC STRUCTURES LABORATORY, 1932.

AsTtroPHYSICAY. OPTICAL SHOP, 1933.
Erected with funds provided by the International Education Board
and the General Education Board.

Som. CONSERVATION LABORATORY, 1936.
Provided by the Department of Agriculture of the United States
Government.
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CHARLES ARMS LABORATORY OF THE GEOLOGICAL SCIENCES, 1938.
The gift of the late Mr. Henry M. Robinson and Mrs. Robinson, of
Pasadena, in memory of Mrs. Robinson’s father, the late Mr. Charles
Arms.

SEELEY W. Mupp LaBORATORY oF THE GEOLOGICAL SCIENCES,
19338.
The gift of Mrs. Seeley W. Mudd, of Los Angeles, in memory of
her husband, the late Mr. Seeley W. Mudd.

TEMPORARY BUILDINGS

The Steam, Gas Engine, and Hydraulic Laboratories for under-
graduate work in the fields of thermodynamics and hydraulics are
housed in 2 building of temporary construction.

Another such building contains living quarters for graduate stu-
dents, a restaurant for non-resident students, and a club-room for
the Throop Club.

Other temporary structures contain a gymnasium locker room and
showers, exercise rooms, and a practice room for the musical organi-
zations of the Institute.

LIBRARIES

The library of the Institute comprises the General Library, housed
in the Norman Bridge Laboratory of Physics, and six departmental
libraries for physics, chemistry, geology, biclogy, aeronautics, and the
humanities.



ATHENAUM

The Athenzum, a structure in the Mediterranean style of archi-
tecture, fittingly furnished and equipped, with grounds attractively
landscaped, is situated at the Hill Avenue end of the campus. The
purpose of the donors, Mr. and Mrs. Allan C. Balch, was to provide
a place and opportunity for contact between the distinguished foreign
scientists and men of letters temporarily in residence from time to
time at the California Institute, the Mount Wilson Observatory, and
the Henry E. Huntington Library and Art Gallery, the staffs and
graduate students of those institutions, and the patrons and friends
of science and education in Southern California making up the Cali-
fornia Institute Associates.

The Athenzum contains on the first floor a large and beautiful
lounge, a library, 2 main dining-room, three small dining-rooms,
and, adjoining the main dining-room—and planned so that the two
rooms can be thrown together for large banquets—a room for scien-
tific and other lectures, known as the “Hall of the Associates.” On
the upper floors are very attractively furnished rooms and suites,
each with private bath, for visiting professors, members of the staffs
and graduate students of the three institutions named, and other
members of the Athenzum. An attractive writing room and lounge
are provided on a mezzanine floor for the exclusive use of women.
On the third floor a loggia and dressing rooms provide additional
accommodations for graduate students.
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STUDENT HOUSES

The four Student Houses are situated on the California Street side
of the campus. Planned in the Mediterranean style to harmonize with
the Athenzum, they were, like the latter building, designed by
Mr. Gordon B. Kaufmann, While the four houses constitute a unified
group, each house is a separate unit providing accommodations for
about seventy-five students; each has its own dining-room and
lounge, but all are served from a common kitchen.

All four houses have attractive inner courts surrounded by portales.
Most of the rooms are single, but there is 2 limited number of rooms
for two. All the rooms are simply but adequately and attractively
furnished. The plans of the buildings are such that within each of
the four houses there are groupings of rooms for from twelve to
twenty students, with a separate entry for each group.

The completion of this first group of residence halls marks the
initial step in a plan to meet the housing and living problems of the
students in such a way as to develop a series of eight residence halls,
“each to have its own distinctive atmosphere, each to be the center
about which the loyalties developed in student days and the memories
of student life shall cluster.”

By action of the Board of Trustees, all undergraduate students are
expected to live in the Student Houses unless permission is given by
one of the Deans to live elsewhere. This permission will be given
only when there are reasons of emergency or when there are no
longer any vacancies in the Houses. Since the demand for rooms
may exceed the supply, students newly entering the Institute must
file room applications as soon as they are notified by the Registrar of
admission to the Institute.
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EXTRA-CURRICULAR OPPORTUNITIES

STUDENT ORGANIZATIONS AND ACTIVITIES

The undergraduate students are organized as the “Associated Stu-
dents of the California Institute of Technology, Incorporated,” of
which all students who pay their student body fees are members, to
deal with affairs of general student concern, and with such matters as
may be delegated to them by the faculty. Membership in the cor-
poration entitles each student to (a) admission to all regular athletic
or forensic contests in which Institute teams participate, (b) a sub-
scription to THe CaLiForNIA TEcH, (c) a subscription to the Bic T,
(d) one vote in each corporate election, and (e) the right to hold a
corporate office. The executive body of the corporation is the Board
of Directors, which is elected by the members in accordance with the
provisions of the By-Laws. The Board conducts and supervises all
student activities, makes awards for athletic and other extra-curricular
activities, and has the sole power to authorize expenditure of cor-
poration funds.

The honor system is the fundamental principle of conduct of all
students; it applies to all scholastic and extra-curricular activities,
and to relations between students and faculty as well as between
students. To protect the honor system the members elect the Board
of Control, which investigates breaches of the honor system, or cases
of misconduct, and recommends disciplinary penalties to the faculty.

Coordination in regard to campus affairs between faculty and
students is obtained through periodic conferences of the Faculty
Committee on Student Relations, the Board of Directors of the
Student Body, and the Board of Control.

The Associated Students exercise general direction of matters of
undergraduate concern in cooperation with the faculty. Athletic
contests are managed by the Athletic Council, composed of faculty
and student representatives. The student body, through its elected
representatives, manages THE CALIFORNIA TECH, a weekly paper,
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the Bic T, the annual, and the LirtLe T, the handbook. A glee club,
an orchestra, and a band are maintained, with assistance from the
Institute. There are at the Institute student branches of the Ameri-
can Institute of Electrical Engineers, the American Society of
Mechanical Engineers, and the American Society of Civil Engineers.
A Chemists’ Club and a Geclogy-Paleontology Club include men
interested in these particular fields. Other organizations are the
Walrus, the Cosmopolitan, the Photo, the Aero, and the Newman
Clubs, and the Episcopalian Group.

In addition to national honorary fraternities there are four local
honorary groups: the Beavers, the Drama Club, the Press Club, and
the Varsity Club.

The Throop Club is a social organization for non-resident under-
graduates. Graduate students are also eligible to membership. The
center of the group’s activity is the Throop Club lounge on the
campus, made possible through friends of the Institute, the Institute,
and members of the Throop Club.

The Astronomy and Physics Club, while composed of members
of the faculty, graduate students of the Institute, and members of
the staff's of neighboring scientific institutions, admits to its meetings
undergraduate students who may be interested in its discussions.

Sigma Xi is represented at the Institute by an active chapter.
Graduate students who have demonstrated their ability to prosecute
research are eligible for membership. Undergraduate students who
have shown particular interest and aptitude in research are elected
to associate membership.

A chapter of Tau Beta Pi, the national scholarship honor society
of engineering colleges, is maintained at the Institute. Elections are
made each year from the highest eighth of the junior class, and from
the highest quarter of the senior class.

A chapter of Pi Kappa Delta, national forensic honor society,
elects to membership students who have represented the Institute in
intercollegiate debate, oratorical or extempore speaking contests.
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The forensic interests of the Institute include alsc membership in
the Southern California Public Speaking Association. Under the
auspices of this association the Institute debaters engage in an annual
schedule of debates with other Southern California colleges, and
in annual oratorical and extempore contests. Debates are also sched-
uled with near-by colleges, and frequently with eastern teams travel-
ing through California. On the Pi Kappa Delta trips to the national
conventions, debates are scheduled with the best of the institutions
that can be met en route,

To train the Institute speakers for these various intercollegiate
contests, a debate course is offered by the English department, and
much individual coaching is given the members of the teams. During
the second and third terms a special class for freshmen gives the
members of that class an opportunity to prepare for the freshman
debates, in which the first-year men of six other colleges are met.
A number of intramural practice debates, and the annual contest for
the Conger Peace Prize, afford all men interested in public speaking
an opportunity to develop their abilities.

Exceptional facilities in dramatic work are afforded the student.
Each year a classical play, Greek or Roman, is presented under the
auspices of Pi Kappa Delta, participation in it, however, being open
to the whole student body. A modern play is given under the auspices
of the English Department, open likewise to all students. Both of
these plays are proeduced under the direction of Professors Eagleson
and Stanton of the English department.

To aid the student journalists in improvement in their technique
a course in journalism is offered during each of the three terms.

A Young Men’s Christian Association has its office in Dabney Hall
and performs many valuable services. Receptions for new students,
hikes, bi-weekly luncheons, meetings, classes for the study of life and
other problems are conducted by this organization. Its program and
membership are open to all students.
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LECTURES

A series of lectures is presented in the weekly Assembly, which all
students are required to attend. These lectures are designed to be of
general interest and deal with science, literature, the arts, and cur-
rent economic and political history. The Humanities division offers
occasional lectures by eminent authorities in philosophy, history, and
literature. Weekly public lectures in science, illustrated by experi-
ments, are given by the members of the Institute faculty in the
lecture rooms of the Norman Bridge Laboratory of Physics and the
Gates Chemical Laboratory. Lectures given from time to time at
the Institute under the auspices of Sigma Xi and of the Astronomical
Society of the Pacific are open to students. They may also arrange
to visit the Huntington Library and Art Gallery, and preceding the
visits to the art gallery, members of the Institute staff give talks to
small groups of students on the pictures exhibited there.

The Faculty Committee on Student Relations, in conjunction with
the Board of Directors of the Student Body, arranges each year a
series of lectures for the freshmen emphasizing (a) social usage and
Institute traditions; (b) the value of undergraduate activities and
the recognition by the business world of the character and qualities
developed through participation in those activities; (¢) the fact that
studies need not keep students from a reasonable participation in
extra-curricular interests; and (d) the fact that every student can
find at the Institute a wide range of activities from which to choose.



STUDENT HEALTH AND PHYSICAL
EDUCATION

PHYSICAL EDUCATION

The work in physical education requires all undergraduate students
to carry on a program designed to promote their physical develop-
ment, and provides graduate students with opportunities for recrea-
tional exercise. The required work is divided into three parts: (1)
corrective exercises for those physically deficient; (2) group games;
(3) fundamentals of highly organized athletics. This work is modified
by various activities designed to encourage voluntary recreational
exercises, including intercollegiate and intramural games and sports.

HEALTH SERVICE
A. PHYSICAL EXAMINATION AND VACCINATION

The Institute provides for undergraduates entering the Institute, without cost to
them, a complete physical examination by a group of physicians at the Huntington
Memorial Hospital,

Every student of the Institute (undergraduate and graduate) must be vacci-

nated upon admission or bring a certificate from a physician that he has been
vaccinated not earlier than one month before admission.

Those students who refuse to be vaccinated will be denied admission to the

Institute.
B. SERVICES OF THE INSTITUTE PHYSICIAN

1. The services of the Institute Physician are available for consultation and
treatment at his office on the campus between the hours of 12:30 and 1:30 p.m. daily
except Sunday, while the Institute is in session, without charge to undergraduate and
graduate students,

2. Provided time is available, the services of the Institute Physician are available
during his regular consulting hours on the campus for members of the staff, and
employees of the Institute, and their immediate families and those of graduate
students. A small fee is charged by the Institute for each such call.
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C. EMERGENCY HOSPITALIZATION FUND
In addition, in order to meet the hospital and certain other emergency medical
and surgical expenses, incurred by students who develop serious illnesses which
require immediate attention, or suffer accidents, an emergency hospitalization fce of
four dollars ($4.00) a year is assessed against every undergraduate and every
graduate student, This fee must be paid with the tuition charge for the first term
of the academic year.

It is to be clearly understood that the Emergency Hospitalization Fund cannot
adequately make provision in case of a serious epidemic; and furthermore because
the amount of the annual emergency hospitalization fund fee is small, ¢this is nos to
be construed as a contract.

The following regulations have been established:

1. The funds derived from this fee will be deposited at interest in a special
account known as the Emergency Hospitalization Fund. The Institute will be the
custodian of the fund. Money in this fund shall not be used for any other purpose
than for the payment of surgical and medical expenses. Whether a case is an emer-
gency or not will be decided by the Institute Physician. Whenever an emergency
arises, the Institute Physician will decide whether hospitalization is necessary, and
will then put into operation the provisions of the Emergency Hospitalization Fund.

Illnesses and injuries which are not emergencies do not come within the scope
of the Fund. The Emergency Hospitalization Fund is not applicable to accidents
away from the grounds of the Institute. This rule does not apply, i.e., the Fund is
applicable, to accidents away from the Institute when these occur in authorized
activities connected with regular curricular work.

2. In any emergency case arising under the jurisdiction of the Institute Physician,
and when necessary, hospital care will be allowed for a period not to exceed one
month. Other necessary hospital expenses during this pericd of one menth, such as
the use of operating-room, surgical supplies and dressings, laboratory service, etc., will
be allowed. Payment of surgical fees, anaesthetic fees and necessary special nursing
fees will also be allowed whenever possible, provided the total amouat of payment,
exclusive of the hospital charge in any one case, shall not exceed one hundred dollars.
Neither the Emergency Hospitalization Fund, nor the California Institute of Tech-
nology, is responsible for the payment of physicians’, surgeons® and nurscs’ fees, ctc.,
in excess of the above $100.

3. The Fund is not available for those students who require, after returning to
their classes, further attention or special equipment. No distinction will be made
between injuries incurred in athletics or otherwise, in judging whether the case is an
emergency or not, ot the extent to which expenscs will be paid out of the Fund.

4, Whenever the expenses for emergency care in any one fiscal year are less than
the total collected in fees for that year, the balance of money remaining shall be kept
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in the Emergency Hospitalization Fund, and shall remain deposited at interest to
increase for the benefit of the fund. A balance kept over from one year will be used
to render emergency medical aid to the students in later years. It is probable that the
plan can be liberalized by the building up of the Fund in this manner,

5. Students are not required to accept the services of the Institute Physician, but
may choose physicians and surgeons privately. Whomever they choose, whether the
Institute Physician or not, they must pay for such services themselves without refer-
ence to the Emergency Hospitalization Fund.

6. The responsibility for securing adequate medical attention in any contingency,
whether an emergency or not, is solely that of the patient. This is the case whether
the patient is residing in one of the Student Houses, the Athenzum, or off the
Institute grounds. Apart from providing the opportunity for free consultation with
the Institute Physician at his office on the Institute grounds between 12:30 and
1:30 p.m. daily, unless otherwise stated, except Sunday, during term time, the
Institute bears no responsibility for providing medical attention in case of illness.

7. Any expenses incurred in securing medical advice and attention in any case
are entirely the responsibility of the patient. For instance: students who are ill and
confined to their rooms in the dormitories or elsewhere, and are unable to visit the
Institute Physician’s office at the Institute, at the regular time, and who call in any
physician, including the Institute Physician, are themselves solely responsible for
the payment of all the bills incurred.

8. The Emergency Hospitalization Fund does not provide for the families of
graduate or undergraduate students. The arrangements mentioned above for these

classes will hold,
9. Donations to the Emergency Hospitalization Fund will be gratefully received.

10. The Faculty Committee on Student Health supervises, and authorizes, expen-
ditures by the Fund. All questions regarding the administration of this Fund are to
be referred to this Committee. The Committee will review the facts of every emer-
gency case, and may, if they feel it desirable, recommend an extension of payments
in excess of the maximum amounts prescribed in Section 2 ahove for specific purposes
cited by the Committee.



REQUIREMENTS FOR ADMISSION TO
UNDERGRADUATE STANDING

ADMISSION TO THE FRESHMAN CLASS

By action of the Trustees of the Institute the freshman class is lim-
ited to 160 students. These students are selected from the group of
applicants on the basis of (a) high grades in certain required high
school subjects and (b) satisfactory completion of entrance exam-
inations in mathematics, physics, chemistry, and English. The specific
requirements in each of these groups are described below.

HIGH SCHOOL CREDITS

Each applicant must be thoroughly prepared in at least fifteen units
of preparatory work, each unit representing one year’s work in a given
subject in an approved high school at the rate of five recitations
weekly. Each applicant must offer all of the units in Group A and
at least five units in Group B.

GroupA: English ... ... ... i i it 3
Algebra .. ... .. .. i 2
Plane and Solid Geometry............ e 1%
TEIGONOMELLY .\ ottt tn e e e e it e iaeenaaennns 1]
Physics ... e 1
Chemistry . oottt it e 1
United States History and Government................ 1

Group B:  Foreign Languages, Shop, additional English, Mathematics,
Laboratory Science, History, Drawing, Commercial sub-
JECTS, €LC. o o vttt e s

Applicants who offer for entrance a total of fifteen recommended
units, but whose list of subjects is not in accord with this table, may
be admitted at the discretion of the faculty, if they are successful in
passing the general entrance examinations; but no applicant will be
admitted whose preparation does not include English 2 units, algebra
1Y% units, geometry 1 unit, trigonometry V5 unit, physics 1 unit. All
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entrance deficiencies must be made up before registration for the
second year.

The Admissions Committee recommends that the applicant’s high
school course include at least two years of a foreign language, pre-
ferably Latin, a year of basic elementary shop work, and as much
extra instruction in English grammar and composition as is available
in the high school curriculum.

Each applicant is expected to show that he has satisfactorily com-
pleted the above-stated required preparation, by presenting a complete
scholastic record from an approved school’.

ENTRANCE EXAMINATIONS

In addition to the above credentials, all applicants for admission to
the freshman class are required to take entrance examinations. These
examinations do not take the place of the high school credentials, but
serve to supplement them. The subjects covered are chemistry, phys-
ics, mathematics, and English. The examinations are general in char-
acter; they are intended to show the applicant’s ability to think and
express himself clearly, and his fitness for scientific and engineering
training, rather than to test memorized information. Specimens or
samples of the examination questions for admission to the freshman
class of the Institute are not available for distribution.

Prospective freshmen are expected to take the entrance examina-
tions in chemistry and English near the end of their junior year in
high school, or one year prior to the date of expected admission to the
Institute, The remaining examinations, in mathematics and physics,
are ordinarily taken during March or April of the spring prior to
expected admission. Those students who have failed, for sufficient
reason, to take the chemistry and English examinations during the
junior year may be permitted to take all four examinations during the
spring prior to admission.

3Incomplete scholastic records may be supplemented by examinations in particular subjects
taken at the Inscitute. The scope of subject matter for these examinations is the same as that
covered by standard high schools. Applicants taking examinations in United States History and
Government must present their notebooks at the time of the examination. The schedule for 1940
is as follows: Tuesday, September 17, 9:00 a.m., mathematics; Wednesday, September 18,
9100 a.m., history and foreign languages.
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Regular entrance examinations will be held at the Institute Satur-
day, March 9, and Saturday, March 16, 1940. Applicants should report
in the Lounge of Dabney Hall March 9, at 8:30 a.m. The examina-
tions on March 9 will be chemistry and English and on March 16
mathematics and physics. The examinations in chemistry and English
for high school juniors will be held in Dabney Hall on June 8, 1940.

Students living at a distance from Pasadena may, upon request, be
allowed to take the entrance examinations under the supervision of
their local school authorities. Arrangements for examinations in
absentia should include a letter to the Registrar from the individual
directing the tests stating that the required supervision will be given.

PHYSICAL EXAMINATION

Each applicant must pass a physical examination prior to admission
to the Institute, These examinations will be conducted for the
Institute by the staff of the Huntington Memorial Hospital. At the
time of his registration each new student will be assigned an appoint-
ment for his examination. Registrations are tentative pending such
examinations, and are subject to cancellation if the examinations are
unsatisfactory. Students living at a distance are advised to consult
their family physicians before coming to Pasadena in order to avoid
unnecessary expense if physical defects exist which would prevent
successful scholastic work. Every student entering the Institute for
the first time must be vaccinated upon admission or bring a certifi-
cate from a physician that he has been vaccinated not eatlier than
one month before admission. Those students who refuse to be vacci-
nated will be denied admission to the Institute,

APPLICATION FOR ADMISSION

Application for admission to the Institute may be made at any time,
but there is a distinct advantage in doing so by the first of March, or
even earlier, This enables the Institute to make full use of all infor-
mation available from high school sources. Applicants should submit
their scholastic records before taking the entrance examinations. Each
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student taking the entrance examinations must have his high school
mail a transcript of his final semester’s work to this Institute as soon
as possible after completion of his senior year.

Blanks for application for admission to the Institute will be pro-
vided upon request.

Final selections are ordinarily made and the applicants notified of
their admission or rejection not later than June 1.

Upon receipt of the registration fee of $10.00 (which will be cred-
ited toward the first-term tuition), each accepted applicant will be
sent a registration card which will entitle him to register, provided
his physical examination is satisfactory. The registration card should
be presented at the Dabney Hall Lounge September 17, 1940, at
1:30 p.m.

Checks or money orders should be made payable to the California
Institute of Technology.

ADMISSION TO UPPER CLASSES BY TRANSFER FROM
OTHER INSTITUTIONS

The Institute admits to its upper classes (i.e., sophomore year and
beyond) a limited number of able men who have made satisfactory
records at other institutions of collegiate rank. In general only
students whose average grade corresponds to at least a B in courses in
mathematics and science can expect to be permitted to take the
entrance examinations.

A student who is admitted to the upper classes pursues a full
course in one of the options in engineering or in science, leading to
the degree of Bachelor of Science. The Institute has no special stu-
dents. Men are admitted either as freshmen in accordance with the
regulations set forth on pages 82 to 85, or as upper classmen in the
manner described below. Those who have pursued college work
elsewhere, but whase preparation is such that they have not had the
substantial equivalent of any two of the following freshman sub-
jects, English, mathematics, physics and chemistry, will be classified
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as freshmen and must be admitted as such. They may, however,
receive credit for the subjects which have been completed in a satis-
factory manner.

A minimum residence at the Institute of one scholastic year is
required of all candidates for the degree of Bachelor of Science. See
page 101,

Because of the very thorough, intensive study of mathematics and
science required in the first two years, students from other colleges,
unless of ability above the average of Institute students, cannot hope
to transfer to the higher years of the Institute courses without incur-
ring loss of time and difficulty in the pursuit of the more advanced
subjects. Students intending to complete the Institute courses are
therefore recommended, as far as possible, to take their freshman and
sophomore work also at the Institute.

An applicant for admission must present a transcript of his record
to date showing in detail the character of his previous training and
the grades received both in high school and college. In addition, he
should file an application for admission; the necessary blanks for this
will be forwarded from the Registrar’s office upon request. If at all
possible the transcript and application should be received not later
than May. A supplementary transcript covering the work of the last
term should be filed as soon as such grades are available. A personal
interview is desirable. If this is not convenient during the regular
college session, it is possible to arrange in advance for an interview
during the Christmas, spring, or summer vacation periods.

Before their admission to the upper classes of the Institute all stu-
dents are required to take entrance examinations in mathematics,
physics and chemistry covering the work for which they desire credit,
except that the examination in chemistry is required only of those
desiring to pursue the course in science. Students must offer courses,
both professional and general, substantially the same as those required
in the various years at the Institute (see pages 174-187), or make up
their deficiencies as soon as possible after admission. In case thereis a
question regarding either the quality or the extent of the previous
work, examinations in the subjects concerned may be arranged.
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Applicants are advised to read the descriptions of the freshman and
sophomore courses, particularly those in physics, mathematics, and
chemistry, and to note that the work in freshman mathematics in-
cludes certain topics in differential and integral calculus. It is
possible, however, for an exceptionally able student to cover outside
of class, the necessary work in integral calculus and thus prepare
himself for the entrance examination and the sophomore course in
mathematics.

The examinations in mathematics, physics and chemistry taken by
students planning to transfer to the third and fourth-year classes are
the comprehensive review examinations required of all students of
the Institute before they undertake the work of the third year, and
are taken at the same time by students in the Institute and those
desiring to transfer from other institutions. For men planning to
enter the sophomore year similar review examinations covering the
work of the freshman year are required. A representative set of
previous examination papers will be sent to approved applicants upon
request. From a study of these and of the content of the courses at
the Institute, prospective students may judge for themselves which
examinations they are prepared to take. Students are not required
to take all of the examinations for admission to the classification of a
given year as junior or sophomore, but may take examinations in one
or more subjects for admission to one class and in others for admission
to the work of another class, Their ultimate classification will be
determined by the Committee on Admission to Upper Classes on the
basis of their previous record and of the results of all the examinations
taken.

No fee is charged for the entrance examinations, but only those
whose records are good will be permitted to write upon them. In
order to be approved for admission to the examinations, a student’s
application and a transcript of his record must be on file at least ten
days before the date of the examination. Applicants should not come
to the Institute expecting to be admitted to the examinations, with-
out first receiving definite permission to take them.
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In 1940 the examinations will be held both in June and in Septem-
ber. Since the upper classes may be practically filled by those admitted
to the Institute following the examinations in June, applicants are
strongly advised to take them at the earlier date. The schedule for
1940 is as follows:

June1,9am..... ... Chemistry  Sept. 13, 9 a.m.. . . . Mathematics
June7,9am.. . ... Mathematics  Sept. 14, 9am. ........ Physics
June 8, 9am. ....... .. Physics  Sept. 14,1 pm.. ... .. Chemistry

Applicants residing at a distance may take the June examinations
under the supervision of their local college authorities, provided
definite arrangements are made well in advance. Arrangements for
examinations in absentia should include a letter to the Registrar from
the person directing the tests stating that the required supervision
will be given.

Those who write upon the June examinations will be notified of
their admission or rejection about July 1; those taking the September
examinations will be notified in time for registration. Upon the
receipt of the registration fee of $10.00 (which will be credited
toward the first-term tuition), each accepted applicant will be sent
a registration card which will entitle him to register, provided his
physical examination is satisfactory.

Applicants for admission to the third and fourth years whose cre-
dentials have been approved may take advantage of the summer
review courses in mathematics and physics to prepare for their exam-
inations. These courses are offered during the three weeks preceding
the opening of the fall term. The fee is $20 for each course.

Since the majority of the courses at the Institute continue through-
out the year, new students are admitted in September only. For the
same reason students whose status may be itregular cannot expect to
complete their work at any time other than at the end of the college
year in June,

The Institute offers no summer work. However, students who have
a few deficiencies in non-professional subjects may be able to remove
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them by taking summer work at some other institution of collegiate
rank. The details of such summer work should be approved by the
Registrar before the work is undertaken.

The attention of students planning to transfer to junior or senior
standing is called to the fact that, until they have satisfactorily com-
pleted three full terms of residence at the Institute, they are subject
to the same scholastic requirements as are freshmen and sophomores.
See pages 99 and 100. In addition, they should note that to be per-
mitted to register for any science or engineering options during their
junior and senior years they must meet the scholastic requirements
of the divisions concerned. See page 100.

Physical examinations and vaccination are required as in the case
of students entering the freshman class. If reports of these examina-
tions are delayed until after registration it will be understood that
registrations are tentative pending such reports and are subject to
cancellation if the reports are unsatisfactory.

Students transferring to any of the undergraduate classes (i.e.,
sophomore year and beyond) are required to pay a registration fee
of $10 upon notification of admission to the Institute. This fee is
automatically applied on the first term’s tuition.



EXPENSES

The following is a list of student expenses at the California Institute
of Technology for the academic year 1939-40, together with the
dates on which the various fees are due. These charges are subject to
change, at the discretion of the Institute, for 1940-41. The deposits
listed, while uniform in the freshman year, will vary in subsequent
years according to the individual course chosen. In addition to the
total amount given, approximately $50 a year should be allowed for
books and supplies.

Amount
Date Fee Resident  Non-Resident
Upon notification Student Student

of admission to

the Institute ....... Registration Fee . .................. $ 10.00* § 10.00%
At time contract

for Student House

reservation is signed . . Student House Deposit.............. 10.00
Sept. 4, 1939....... st instalment of Room and Board,
: payable in advance
1S mealsaweek. ... ......... .. $8.50
2l mealsaweek................ 69.00
Sept. 19, 1939: ’
Se;‘e;};mf;‘”. Tuition, 1st term. ... ............... 100.00%  100.00%
U- > Lass A Associated Student Body Dues, 1st term  4.45 4.45
pperciassmen Emergency Hospitalization Fee, 1939-46  4.00 4.00
Subscription to the CavrirornNia TecH B3 55
Chemistry Breakage Deposit.......... 15.00 15.00
Drawing Padlock Deposit........... 2.00 2,00
Physical Education Locker Padlock
Deposit . ... .ol 1.00 1.00
Locker Key Deposit................ SO¥* SO%*
Locker Rent, Ist term.............. B 1kt 11k
Parking Fee, Ist term............... 1.00%% 1.00%*
Student House Telephone, 1st term. ... 1.00
Student House Dues, Ist term. ... .. .. 2.50
Nov. 6, 1939....... 2nd instalment of Room and Board
IS mealsaweek.................. 58.50
2imealsaweek. .............. ... 69.00

*This fee is paid by Freshmen and by undergraduate students transferring from other
institutions, and is automatically applied on the first term’s tuition.

**Optiooel.

+For those who have already paid the Registration Fee, the Tuition balance due is $90.
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Amount
. Resident Nen-Resident
Date ie;_e Student Student
Jan. 2,1940. .. .. .. Tuition, 2nd term . ................ $100.00 $100.00
Associated Student Body Dues, 2nd term  5.00 5.00
Locker Rent, 2nd term.............. S0%* B{ihad
Parking Fee,2nd term. .. ............ 1.00%* 1.00**
3rd instalment of Room and Board
1S mealsaweek. ................. 58.50
21l mealsaweek. .. ... ... 69.00
Student House Telephone, 2nd term. . . 1.00
Student House Dues, 2nd term. ... ... . 2.50
Feb. 12,1940....... 4th instalment of Room and Board
1S mealsaweek.................. 48.75
21 mealsaweek.............. ... 57.50
Mar. 25, 1940...... Tuition, 3rd term. .. ............... 100.00 100.00
Associated Student Body Dues, 3rd term  5.00 5.00
Locker Rent, 3rd term.............. 50%¥ Bk
Parking Fee, 3rd term. .............. 1.00%* 1.00%*
sth instalment of Room and Board
IS mealsaweek,................. 58.50
21 mealsaweek........ .. ... ..., 69.00
Student House Telephone, 3rd term . . . . 1.00
Student House Dues, 3rd term........ 2.50
May 6, 1940. ... .. .. 6th instalment of Room and Board
1Smealsaweek. ................. 48.75
21 mealsaweek. ... ... ... ..., 57.50
TOTAL
For student taking 15 meals. . ... . .. $699.00%
For student taking 21 meals. ... .. . ... 758.50%
For non-resident student. ... ... . .. .. ....... $347.00F

Students withdrawing from the Institute during the first three
weeks of a term, for reasons deemed satisfactory to the Institute, are
entitled to a refund of tuition fees paid, less a reduction of 20% and
a pro rata charge for the time in attendance.

EMERGENCY HOSPITALIZATION FEE
The emergency hospitalization fee, payable by each student at the
beginning of each year, provides a certain amount of hospitalization
and medical and surgical care in accordance with regulations pre-

**Optional.
+This total does not include optional items.
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scribed by the Board of Trustees and administered by the Institute
Physician and the Faculty Committee on Student Health (see pages
79-81).

ASSOCIATED STUDENT BODY FEE

The Associated Student Body fee of $14.45 is payable by all under-
graduate students. Of this fee $5.50 is used for the support of
athletics, $3.00 is a subscription to the BIG T, and the remainder is
budgeted by the Board of Directors of the Associated Student Body
for other student activities. The subscription to the CALIFORNIA

TECH, 55 cents a year, is collected from every undergraduate.

GENERAL DEPOSIT
Beginning with the Fall Term, 1940, each undergraduate student
will be required to make a general deposit of $25, to cover possible
loss and/or damage of Institute property used in connection with his
work in regular courses of study. Upen his graduation or withdrawal
from the Institute, any remaining balance of the deposit will be
refunded.
STUDENT HOUSES
Students in the Houses must supply their own blankets but bed
linen and towels are furnished and laundered by the Insticute.
Application for rooms in the Student Houses may be made by
addressing the Comptroller of the Institute (see page 74).



SCHOLARSHIPS, PRIZES, AND STUDENT AID

FRESHMAN PRIZE SCHOLARSHIPS

Twelve or more freshman scholarships carrying stipends of $150
or $300 are awarded each year to members of the incoming freshman
class. The recipients of these scholarships are selected by the Com-
mittee on Freshman Admission from the candidates who have passed
the entrance examinations and otherwise satisfied the entrance re-
quirements of the Institute,

The scholarships are awarded on the basis of all the information
available in regard to the applicants—the results of their examina-
tions, their high-school records and recommendations, the statements
submitted as to their student activities and outside interests, and
results of personal interviews. The awards are made without refer-
ence to financial need; but any successful student with adequate
resources may relinquish the money payment in favor of the next
most deserving competitor, while retaining the scholarship as an
honorary recognition. The winners of these scholarships are desig-
nated Blacker Scholars or Drake Scholars, in recognition of the donors
of the scholarship funds, Robert Roe Blacker and Nellie Canfield
Blacker, or Mr. and Mrs. A. M. Drake.

DRAKE SCHOLARSHIPS
In addition to the foregoing, Mr. and Mrs. A. M. Drake of Pasa-
dena have made provision for an annual scholarship available for a
graduate of the high schools of St. Paul, Minnesota, and a similar
annual scholarship available for a graduate of the high school of
Bend, Oregon.

SOPHOMORE AND JUNIOR PRIZE SCHOLARSHIPS
The Institute has established about thirty scholarships known as
the Sophomore and Junior Prize Scholarships. These scholarships,
which carry half tuition, are awarded at the end of each school-year
to those students who as the result of their work, during the freshman
93
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and sophomore years, are granted honor standing on the basis de-
scribed on page 101 of this Catalogue. In addition, a smaller number
of tuition grants may be awarded to students of exceptionally high
standing who are in need of financial assistance.

It is expected that all students awarded scholarships or tuition-
grants will maintain high scholastic standing. Failure to do so at
any time during the school year may result in the termination of the
award.

HARRIET HARVEY SCHOLARSHIP
WALTER HUMPHRY SCHOLARSHIP

Miss Harriet Harvey and the late Mrs. Emily A. Humphry made
provision for two scholarships. The first of these, the Harriet Harvey
Scholarship, is to be awarded preferably to a well-qualified candidate
from the state of Wisconsin. If there is no such candidate the
Institute may award the scholarship elsewhere.

The second, the Walter Humphry Scholarship, is to be awarded
preferably to a well-qualified candidate from the state of Iowa. If
there is no such candidate, the Institute may award the scholarship
elsewhere.

LA VERNE NCYES SCHOLARSHIPS

Under the will of the late La Verne Noyes, of Chicago, funds are
provided for paying the tuition, in part or in full, of deserving
students needing this assistance to enable them to procure a uni-
versity or college training. This is to be done without regard to
differences of race, religion, or political party, but only for those
who shall be citizens of the United States of America and either

First, shall themselves have served in the army or navy of the
United States of America in the war into which our country
entered on the 6th day of April, 1917, and were honorably dis-
charged from such service, or

Second, shall be descended by blood from some one who has served
in the army or navy of the United States in said war, and who either
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is still in said service or whose said service in the army or navy was
terminated by death or an honorable discharge.
The recipients are designated La Verne Noyes Scholars.

THE CONGER PEACE PRIZE

Everete L. Conger, D.D., for the promotion of interest in the
movement toward universal peace and for the furtherance of public
speaking, established in 1912 the Conger Peace Prize. The income
from one thousand dollars is given annually as a prize for the com-
position and delivery in public of the best essay on some subject
related to the peace of the world. The general preparation for the
contest is made under the direction of the department of English.

LOAN FUNDS

The Cleveland Loan Fund was established by Miss Olive Cleveland
for the purpose of aiding students to obtain an education. The
income is lent without interest to worthy students who may need
such assistance.

In 1923, Mr. Howard R. Hughes, of Galveston, Texas, gave $5,000
to constitute an additional fund for loans to students. Mr. Raphael
Herman, of Los Angeles, has provided a like sum to establish the
Raphael Herman Loan Fund, which may be used for loans or for
scholarships at the discretion of the Institute. A further gift of
$5,000 has been made by Mr. and Mrs, Arthur Noble of Pasadena to
establish the Noble Loan and Scholarship Fund.

In 1932, Mr. and Mrs. Willard C. Jackson established at the Insti-
tute the Thomas Jackson Memorial Loan Fund in memory of their
son, a member of the sophomore class of that year, who died during
the fall term, at the beginning of a very promising carcer. The
original gift for this fund was $10,000 and the donors have since
added $15,000 to this amount. Loans from the fund are made to
undergraduate or graduate students of superior ability who are in
need of such assistance to meet the expenses of their education.

Applications for loans should be made to the Comptroller of the
Institute.
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STUDENT EMPLOYMENT

The Institute tries to help students to find suitable employment
when they cannot continue their education without thus supplement-
ing their incomes. The requirements of the courses at the Institute
are so exacting, however, that under ordinary circumstances students
who are entirely or largely self-supporting should not expect to com-
plete a regular course satisfactorily in the usual time,

Students wishing employment are advised to write, before coming
to the Institute, to the Secretary of the Institute Y. M. C. A. or the
officer in charge of the National Youth Administration program con-
ducted by the Institute.

The National Youth Administration program provides at the
Institute during the year 1939-40 the sum of $1125 per month,
which represents 75 units of $15 each per month during the academic
year which amount may be earned by needy students assigned to
socially desirable tasks, including research work carried on at the
Institute.

PLACEMENT SERVICE

The Institute in cooperation with the Alumni Association main-
tains a Placement Office under the direction of a member of the
faculty. With the services of a full-time secretary, this office assists
graduates to find employment. Graduates who are unemployed or
desire improvement in their positions should register with the Place-
ment Secretary. It should be understood that the Institute assumes
no responsibility in obtaining employment for its graduates, although
the Placement Office will make every effort to find employment for
those men who wish to make use of this service.



REGISTRATION AND GENERAL
REGULATIONS

Registration for the second term, 1939-1940, will take place
January 2, 1940 (9 a.m. to 3 p.m.); for the third term, March 25,
1940 (9 a.m. to 3 p.m.). Registration for the first term, 1940-1941,
will take place, for freshmen, September 17, 1940 (1:30 p.m.), for
transfers from other colleges, September 19, 1940 (9 a.m. to 3 p.m.),
and for other students, September 20, 1940 (9 a.m. to 3 p.m.). A
special fee of two dollars is charged for registration after these dates.

The schedule of studies for each student is made out by the
Registration Committee, and the student, after payment of his
tuition and fees, is enrolled by the Registrar. No student is admitted
to classes without an assignment card from the Registrar’s office.

Any change of schedule is made by the Registrar, and after the
first week of the term involves a fee of one dollar, unless made at the
suggestion of officers of the Institute.

Every student is required to attend all class and assembly exercises
for which he is registered, and to satisfy the requirements in each of
the subjects in such ways as the instructors may determine.

Students are held responsible for any carelessness or wilful destruc-
tion or waste, and at the close of the year, or upon the severance of
their connection with any part of the work of the Institute, they
are required to return immediately all locker keys and other Institute
property.

It is taken for granted that students enter the Institute with
serious purpose. The moral tone is exceptionally good; and the honor
system prevails in examinations, and in all student affairs. A student
who is known to be exercising a harmful influence on the student
life of the Institute may be summarily dismissed, whatever be his
scholastic standing.
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SCHOLASTIC GRADING

The following system of grades is used to indicate the character
of the student’s work in his various subjects of study:

A denotes Excellent,

B denotes Good,

C denotes Satisfactory,
D denotes Poor,

E denotes Conditioned,
F denotes Failed,
inc denotes Incomplete.

In giving the grade incomplete the “inc” must be followed by
a letter indicating the grade of work and by a number in parenthesis
indicating approximately the percentage of the work completed.
When so reported the grade of “inc” may, in summing grades, be
provisionally considered to correspond to such a number of credits
as the Registrar shall determine; but if reported without these speci-
ficaticns it shall not be counted. The instructor’s reason for giving
the grade and the manner by which the incomplete may be removed
must be entered in the space provided for that purpose.

When an incomplete is given because of absence from examinations
it may be removed by examinations only if the student has a leave
of absence issued by one of the Deans covering the examinations
missed.

It is recommended that the grade incomplete be given only in
the case of sickness or other emergency which justifies the non-
completion of the work at the usual time.

Conditioned indicates deficiencies other than incomplete that may
be made up without actually repeating the subject. A grade of “D”
is given when the work is completed.
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A condition in any term’s work must be removed during the next
term in residence on the date fixed for the removal of conditions. Each
student should consult with his instructor at least a week in advance
of this date. Any condition not so removed automatically becomes a
failure, unless otherwise recommended by the instructor at the time
the condition is given.

Failed means that credit may be secured only by repeating the
subject, except that in special cases the Registration Committee may,
with the instructor’s approval, authorize 2 removal of an “F” by
three three-hour examinations,

Term examinations will be held in all subjects unless the instructor
in charge of any subject shall arrange otherwise. No student will be
exempt from these examinations. Leave of absence from examina-
tions may be obtained only from the Deans, and will be granted only
in the case of sickness or other emergency.

SCHOLASTIC REQUIREMENTS

All freshman and sophomore students are required to meet certain
scholastic standards as outlined below. Students transferring from
other colleges into the junior, senior, or Master of Science divisions
are also subject to these restrictions until they have satisfactorily
completed three full terms of residence at this Institute. In addition,
students who have been reinstated to junior standing after having
failed to make the required number of credits in the sophomore year
are subject to these scholastic requirements in the junior year and
also in the senior year if the junior work is not satisfactory.

Each course in the Institute is assigned a number of units corre-
sponding to the total number of hours per week devoted to that
subject, including classwork, laboratory, drawing, and field work, and
normal outside preparation. Credifs are awarded on the basis of the
number of units multiplied by four if the grade received is “A,”
three if “B,” two if “C” and one if “D”’: thus, a student receiving a
grade of “B” in a twelve unit course receives 36 credits for this
course.



100 CALIFORNIA INSTITUTE OF TECHNOLOGY

Credits are not given for work in physical education or in assembly.

Ineligibility for registration. A freshman, sophomore, or new trans-
fer student is ineligible to register:

(a) If he fails during any one term to receive 54 credits.
(b) If he fails for the school year to receive a total of 270 credits.

A student ineligible for registration because of failure to meet the
requirements stated in the preceding paragraph may, if he desires,
submit immediately to the Registrar a petition for reinstatement,
giving any reasons that may exist for his previous unsatisfactory work
and stating any new conditions that may lead to better results. Each
such application will be considered on its merits. A reinstated student
who again fails to fulfil the scholastic requirements for registration
will be granted a second reinstatement only under very exceptional
conditions.

Deficiency. Any freshman, sophomore, or new transfer student who
fails to receive at least 72 credits during any one term will be required
to report to the Dean before registering and may be requested to
withdraw from all extra-curricular activities and outside employment
or reduce the number of subjects he is carrying sufficiently to enable
him to meet the scholastic requirements in succeeding terms.

Departmental regulations. Any student whose grade-point average
(credits divided by units) is less than 1.9 in the subjects listed under
his division* may, at the discretion of his department, be refused per-
mission to continue the work of that option.t Thus, a student finishing
his junior year in electrical engineering, whose grade-point average
in the freshman, sophomore, and junior courses in his division (includ-
ing physics, mathematics, and electrical engineering) was less than
1.9, could be refused permission by the electrical engineering depart-

*The curriculum of the Institute is organized under six divisions, as follows:
Division of Physics, Mathematics, and Electrical Engineering.
Division of Chemistry and Chemical Engineering.
Division of Civil and Mechanical Engineering, Aeronautics, and Meteorology.
Division of the Geological Sciences.
Division of Biology.
Division of the Humanities.
+Any student whose grade-point average is less than 1.9 in freshman and sophomore physxcs
and chem:stry may, at the discretion of the Division of the Geological Sciences, be refused permis-
sion to register for the junior course in the Geological Sciences Option.
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ment to continue with semior courses in the electrical engineering
option. Such disbarment, however, does not prevent the student from
continuing in some other department provided permission is obtained,
or from repeating courses to raise his average in his original option.

Freedom from scholastic restrictions. After a student has com-
pleted at least three full terms of residence at the Institute and has
been registered for his junior year, he shall no longer be subject to
the scholastic regulation requiring that he make at least 270 credits
during the school year, except that a student who is reinstated to
enter the junior or senior year is subject to this requirement during his
junior or senior year.

All undergraduate and fifth- and sixth-year Master’s candidates are
subject to the requirement that they must receive at least 54 credits
each term to be eligible for subsequent registration. (Special note
should be made of the graduation requirement in the following
paragraph.)

Graduation requirement. To qualify for graduation a student must
complete the prescribed work in some one option of the course in
engineering or of the course in science with an average grade of 1.9.

Residence requirement. All transfer students who are candidates
for the Bachelor of Science degree must complete at least one full
year of residence in the undergraduate school at the Institute imme-
diately preceding the completion of the requirements for graduation.
At least ninety of the units taken must be in subjects in professional
courses. A full year of residence is interpreted as meaning the equiv-
alent of registration for three terms of not less than 49 units each.

Honor standing. At the close of each school-year the Committee
on Honor Students awards bonor standing to approximately fifteen
students who have completed the freshman year, and to ten to
fifteen students who have completed the sophomore year. To each of
these students is also awarded a prize scholarship carrying half tui-
tion. These awards are based primarily on the scholastic records of
the students. Any holder of such a scholarship who in any subse-



102 CALIFORNIA INSTITUTE OF TECHNOLOGY

quent term fails to maintain a scholastic standard set by the Com-
mittee automatically loses his honor standing and scholarship for the
remainder of the school-year.

Honor standing entitles the student to such special privileges and
opportunities as excuse from some of the more routine work, instruc-
tion in “‘honor sections,” and admittance to more advanced subjects
and to research work, but a student in honor standing may not be
admitted to an honor section in a particular subject unless he has
obtained a grade of “B” or better in the work prerequisite to that
subject.

A student will be graduated with honor who has received on the
average throughout his course 130 credits per term which result
from grades of “A” and “B,” provided also that he maintains such
an average through the three terms of the semior year. In addition, a
student may be graduated with honor under joint recommendation
of his department and the Honors Committee, and approval of the
faculey.

Excess or less than normal units. If for any reason a student is
carrying less than 40 units, the credits required (as stated on page
100) shall be prorated on the basis of 40 as a standard. For example,
any student carrying 30 units of work shall be expected to obtain
three-fourths of 54, or 41 credits, to be eligible for registration.

Applications for registration in excess of the prescribed number of
units, or for less than 2§ units, must be approved by the Registration
Committee,

Leave of absence. Prolonged leave of absence must be sought by
written petition to the faculty, and the student must indicate the
length of time, and the reasons, for which absence is requested. In
case of brief absences from any given exercise, arrangements must be
made with the instructor in charge.

Freshmen and sophomores should make application, shortly before
the close of the school year, for admission to the second and third
years of the Course in Engineering or in Science.
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CANDIDACY FOR THE BACHELOR’S DEGREE

A student must file with the Registrar a declaration of his candidacy
for the degree of Bachelor of Science on or before the first Monday of
November preceding the date at which he expects to reccive the degree.
His record at the end of that term must show that he is not more
than 21 units behind the requirement in the regular work of his course.
All subjects required for graduation, with the exception of those for
which the candidate is registered during the last term of his study,
must be completed by the second Monday of May preceding com-
mencement.



STUDY AND RESEARCH AT THE
CALIFORNIA INSTITUTE

THE SCIENCES
ASTROPHYSICS

The General Education Board provided in 1928 for the construc-
tion by the Institute of an Astrophysical Observatory, now well
under way, equipped with a 200-inch reflecting telescope and many
auxiliary instruments. A prime purpose of the gift is to secure for
the new Observatory the advantage, in its design, construction, and
operation, of the combined knowledge and experience of the investi-
gators in the research laboratories of the Institute and in the neigh-
boring Mount Wilson Observatory of the Carnegie Institution of
Washington. This new project thus continues and extends in a more
formal way the cooperation which has been in progress between the
California Institute and the Mount Wilson Observatory for several
years, especially in the study of the astronomical, physical, and chem-
ical aspects of the constitution of matter.

The purpose of the Astrophysical Observatory is thus to supple-
ment, not to duplicate, the Mount Wilson Observatory. The increased
light-collecting power of the 200-inch telescope will permit further
studies of the size, structure and motion of the galactic system; of
the distance, motion, radiation, and evolution of stars; of the spectra
of the brighter stars under very high dispersion; of the distance,
motion, and nature of remote nebulz; and of many phenomena bear-
ing directly on the constitution of matter.

The new observatory will consist of two main features. One of
these is the 200-inch telescope, with its building, dome, and auxiliary
equipment, now being erected on Palomar Mountain in San Diego
County. The other will be an Astrophysical Laboratory located on
the Institute campus, which will serve as the headquarters in Pasadena
of the observatory staff and of the Graduate School of Astrophysics.

104
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Its equipment will include instruments and apparatus for the measure-
ment of photographs, the reduction and discussion of observations,
and for such astrophysical investigations as can be made there to the
best advantage. Its instruments for the interpretation of astrophys-
ical phenomena will be designed to supplement those of the labora-
tories of the Institute and the Pasadena laboratory of the Mount
Wilson Observatory. Well-equipped shops for the development of
new instruments have been erected on the campus, and the Astro-
physical Laboratory has been completed, though some of its chief
instruments are still in process of construction.

The value of a telescope depends as much upon the efficiency of
the instruments and apparatus used to receive, record, and interpret
celestial images as upon its optical and mechanical perfection and its
light-collecting power. In the present plan, especial emphasis is
therefore laid upon the development of all forms of auxiliary appa-
ratus, such as spectrographs and their optical parts; photographic
plates of the various types required for astrophysical and spectroscopic
research; radiometers, thermocouples, and photoelectric cells; re-
cording microphotometers and other forms of measuring machines;
and laboratory apparatus for reproducing or interpreting celestial
phenomena.

An Observatory Council, comprising four members of the Execu-
tive Council of the Institute, and also including Dr. Walter S. Adams,
has been placed by the trustees in full charge of the design, construc-
tion, and operation of the Astrophysical Observatory and Laboratory.
With the approval of the Carnegie Institution of Washington, Dr.
John A. Anderson, of the Mount Wilson Observatory, has been
appointed by the Observatory Council as its Executive Officer, in
direct charge of design and construction. The organization of the
Observatory Council and the personnel of its advisory committees
are shown on page 61 of this Catalogue.

Any great increase in the size of telescopes requires a long study of
the most promising methods of making large paraboloidal mirrors.
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After much experimental work, a new form of Pyrex glass was chosen
as the best available material and 2 120-inch disc was received in
1934. The 200-inch disc was received in 1936 and is now in process
of being shaped up in the optical shop.

The extensive investigation of primary and auxiliary instruments,
which forms such a vital part of the general scheme, has also made
marked progress, through the active cooperation of many leading
men of science and engineers. Microphotometers, radiometers, photo-
electric cells and other instruments of various types have been care-
fully studied and tested in difficult research problems. The Research
Laboratory of the Eastman Kodak Company has generously agreed to
deal with many of the special photographic problems. The short
focus spectrograph objective devised by Rayton has greatly increased
the range of the 100-inch telescope and has made possible the recent
researches of Hubble and Humason on the expanding universe, A
new objective of still shorter focal length has been completed by Beck
after the design of the British Scientific Research Association, and
successfully tested on Mount Wilson. A very advantageous method
of coating telescope mirrors with aluminum instead of silver has been
applied by Dr. John Strong to several large mirrors, including the
36-inch Crossley reflector on Mount Hamilton and the 60-inch and
100-inch reflectors on Mount Wilson.

It is expected that, after the Astrophysical Laboratory on the
campus has been completely equipped, the Institute will offer to
competent students the opportunity of pursuing advanced courses of
study and research in astrophysics, leading to the degrees of Master
of Science and Doctor of Philosophy. Undergraduate students who
desire to prepare themselves for such graduate work should take the
Physics Option of the course in science.

It should be remembered that the number of positions open to able
young men well trained in astrophysics and its related subjects is
small. For this reason only those exceptionally well qualified for such
work should undertake graduate study and research.
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BIOLOGICAL SCIENCES

The William G. Kerckhoff Laboratories of the Biological Sciences
consist of two units, erected in 1928 and 1938, respectively. These
provide research laboratories, undergraduate laboratories, private
research rooms, several lecture rooms, seminar rooms, shops, and a
large library which is a memorial to Mr. William G. Kerckhoff for
his generous gift to the Institute.

Adjacent to the campus there is a laboratory for plant physiology,
with two greenhouses. Here is special equipment allowing for the
exact control of temperature, light, and humidity that is necessary
for much of the research in this field.

At Arcadia, about five miles from the Institute, there is a ten-acre
farm, with greenhouse and laboratory, for work in plant genetics.
At Corona del Mar there is a marine laboratory. The building contains
four large rooms and several smaller ones which give ample oppor-
tunity for research work in experimental biology in general. The
proximity of the marine station to Pasadena (about 50 miles) makes
it possible to supply the biclogical laboratories with living materials
for research and teaching. The fauna at Corona del Mar and at
Laguna Beach, which is near-by, is exceptionally rich and varied, and
is easily accessible.

INSTRUCTION AND RESEARCH

The undergraduate option is designed to give the student an under-
standing of the outlines of modern Biology, especially on the physio-
logical side. The course serves as a basis for graduate study leading
to an advanced degree (M.S. or Ph.D.), or for admission to medical
school.

The graduate work is chiefly in the fields of biochemistry, bio-
organic chemistry, biophysics, animal physiology, plant physiology,
genetics, and embryology. These subjects are grouped in a single
division, rather than in the traditionally separate ones (Botany,
Zodlogy, etc.), in order to encourage the codperation of investigators
with different backgrounds and methods of attack, and in the hope
that general and fundamental properties common to animals and
plants may be emphasized and studied.
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CHEMISTRY AND CHEMICAL ENGINEERING

The Gates and Crellin Laboratories of Chemistry consist of three
adjacent units., The first two are the gift of the late Messrs. C. W.
Gates and P. G. Gates. The third unit, which was completed in 1937
and which affords new space approximately equal to that of the first
two units, is the gift of Mr. and Mrs. E. W. Crellin.

These three units include laboratories used for undergraduate in-
struction in inorganic, analytical, physical, and organic chemistry,
and instrumental analysis; they also include class-rooms, demonstra-
tion lecture rooms, and a chemistry library. The remaining space in
these buildings is largely devoted to facilities for research. There are
numerous laboratories for inorganic, physical, and organic chemical
research, providing space for about eighty research fellows and
advanced students.

With the Gates and Crellin Laboratories is associated the Research
Laboratory of Applied Chemistry, which is located in the Engineering
Research Building. This laboratory has available equipment for
carrying on chemical reactions on a fifty or hundred pound scale.
The laboratory is especially well equipped for the investigation of the
phase relations and thermodynamic properties of fluids at moderately
high pressures. Research equipment is provided for intensive study
of transfers of matter and energy in systems involving fluids.

The undergraduate instruction is so arranged that in the last two
years of the undergraduate course in science there are offered to stu-
dents an Option in Chemistry and an Option in Applied Chemistry.
These options, especially when followed by the fifth-year courses in
these subjects, prepare students for positions as teachers and investi-
gators in colleges and universities, as research men in the government
service and in industrial laboratories and as chemists in charge of the
operation and control of manufacturing processes, and, in the case
of the fifth and sixth year Chemical Engineering Course, for posi-
tions involving the management and development of chemical indus-
tries on the chemical engincering side. For students who desire to
enter the field of chemical research, for which there are now profes-
sional opportunities on both the scientific and applied sides, oppor-
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tunities for more specialized study and research leading to the degree
of Doctor of Philosophy are provided at the Institute in the fields of
inorganic, analytical, physical, and organic chemistry.

First year chemistry, which is taken by all freshman students of
the Institute, puts special emphasis on the fundamental principles of
chemistry. For two terms this subject centers around the chemistry
of acids, bases, salts, metals, and non-metals. The third term is
devoted to elementary qualitative analysis, accompanied by special
lectures in various fields of chemistry given by staff members of the
division. Provision is made for the execution in the laboratory of
interesting and fruitful experiments closely coordinated with the
lectures and classroom discussions.

The second-year work in chemistry, which is taken by all students
in the course in science, consists on the laboratory side of gravimetric
and volumetric, advanced qualitative, and electrometric analysis; in
the class work emphasis is placed on the principles relating to mass-
action, the ionic theory, oxidation, and the periodic law. In the
second and third terms, and also in the subjects of physical and organic
chemistry taken in the later years, the abler students, after a few weeks
of introductory work, may undertake minor researches in place of the
regular laboratory work,

The chemical subjects of the junior and senior year consist of
courses in physical, advanced inorganic, organic, and applied chemis-
try. The junior and senior courses in physical chemistry, here known
as “Chemical Principles,” are not descriptive courses of the usual type;
but from beginning to end are presented as a series of problems to be
solved by the student. Problems are a feature in the subjects of
organic and applied chemistry also.

The supervision of the research work of graduate students is dis-
tributed among the members of the staff of the Division of Chem-
istry and Chemical Engineering. In physical chemistry the lines of
research now being actively pursued by graduate students in coopera-
tion with the staff include the following: thermodynamic studies
including low temperature calorimetry; rates of homogeneous reac-
tions; photochemical reactions; band spectra and Raman spectra in
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their chemical relations; crystal and molecular structure determined
by the diffraction of X-rays and of electrons and correlated with the
newer quantum theories; and application of magnetic methods to
chemical problems. In organic chemistry the main lines of research
now in progress are investigations on plant hormones; studies of the
Walden inversion; work on unsaturated compounds, with especial
reference to isomerism, hydration, and complex formation; studies
on the constitution of the phosphotides and cerebrosides; the syn-
thesis of disaccharides and alkylated monosaccharides; configura-
tional studies on the mono- and di-hydroxy amino acids; the investi-
gation of the a-hydroxy and a-alkoxy amines; and the study of
the chemistry of blood.

The fifth-year course in Chemical Engineering leads to the degree
of Bachelor of Science in Chemical Engineering in distinction to the
Bachelor of Science degree without designation received for com-
pletion of the four-year course in Applied Chemistry. This fifth-
year course contains an intensive problem study of chemical engi-
neering, a laboratory course in the fundamentals of engineering
measurement, a course in business economics, and elective studies in
science and engineering. Upon completion of the fifth-year course
the student becomes eligible to pursue sixth-year work leading to
the degree of Master of Science in Chemical Engineering. Approxi-
mately one-half of the work of the sixth year is devoted to research
either in Chemical Engineering or in Applied Chemistry, the other
half being occupied with graduate course work arranged with the
approval of the Division of Chemistry and Chemical Engineering.

Although Chemical Engineering is not offered as a major subject
for the degree of Doctor of Philosophy, it may be presented as a
minor subject in connection with the doctorate in Chemistry or in
Mechanical Engineering. The lines of research being pursued in
applied chemistry include the study of applications of the molecular
still and the glass electrode to industrial processes, and those in
chemical engineering include engineering thermodynamics, phase
equilibrium of hydrocarbons at elevated pressures, thermal transfer,

and fluid flow.
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GEOLOGICAL SCIENCES

BALCH GRADUATE SCHOOL

Through the generosity of Mr. and Mrs. Allan C. Balch the Balch
Graduate School of the Geological Sciences was established at the
California Institute in 1929, This school comprises the staff offering
instruction in the various branches of geology, vertebrate and inverte-
brate paleontology, geophysics and geophysical prospecting, and
seismology, research in the last named field being conducted in
cooperation with the Carnegie Institution of Washington.

Graduate courses in the geological sciences may be pursued either
by students who have completed the four-year course at the Institute
or by students from other colleges who present substantially the
same preparation.

The curriculum outlined for undergraduate students provides a
broad and thorough preparation in the basic sciences of physics,
chemistry, and mathematics and in certain engineering subjects,
followed by an introduction to the fundamental principles of geology,
paleontology and geophysics. Fifth-year courses lead to the degree
of Master of Science. During the senior year of the undergraduate
curriculum in the geological sciences and throughout the fifth and
later years much time is devoted to investigation and field work.
Students desiring to become research workers in the geological sciences
or professional geologists, paleontologists, or geophysicists should
continue their studies at least two years beyond the master’s degree
as candidates for the degree of Doctor of Philosophy.

NEW GEOLOGICAL BUILDINGS

Two new buildings have recently been completed on the Institute
campus for the geological sciences. Both structures are memotials
to men who were very active in the mining industry. The eastern
one of the two is known as the Charles Arms Laboratory of the
Geological Sciences and is the gift of the late Mr. Henry M. Robinson
and Mrs. Robinson in memory of Mrs. Robinson’s father. Itis 125 feet
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in length by 56 feet in width, with a south wing about 45 feet by
40 feet to be used for museum purposes. The western of the two
structures was given by Mrs. Seeley W, Mudd as a memorial to her
late husband. Its dimensions are 166 feet by 56 feet. Each building
has five floors and the total space available for instruction and
research in the geological sciences will probably exceed that devoted
to these purposes in any other institution in America. The internal
arrangement of the buildings is such as to provide suites of rooms
adapted to and equipped for the different branches of the geological
sciences. Adequate office space is available for all graduate students
in geology, paleontology, and geophysics.

INSTRUCTION AND RESEARCH IN THE GEOLOGICAL SCIENCES

Professional careers comparable to those of physicists, chemists,
attorneys, or physicians are open to those who complete successfully
the curricula for training geologists, paleontologists, or geophysicists.
Students who attain a master’s degree in geology are prepared to join
the geological staffs of oil or mining companies or federal or state
geological surveys. For those desiring more complete training, or
preparing for university posts, or planning to be consulting geologists,
additional graduate work and research should be undertaken, leading
to the doctor’s degree.

Exceptional opportunities for research in the geological sciences
exist at the Institute. An almost unrivalled variety of rock types,
geologic structures, and physiographic forms occurs within con-
venient reach of Pasadena. The relatively mild climate permits field
studies throughout practically the entire year, and consequently field
training is an unusually important part of the department program.

Stratigraphic and faunal studies may be pursued in the Cenozoic
and Mesozoic sedimentary rocks of the Southern Coast Ranges, in
which oil fields are located, and in the Mojave Desert region. Thick
sections of Paleozoic sediments in southeastern California remain
almost unexplored. Structural and physiographic problems in the
Coast and Basin Ranges and along the coastal front await critical
investigation and frequently involve an interpretation of folding
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and faulting on a large scale. The many productive oil fields in
southern California afford exceptional opportunities to students inter-
ested in economic geology. Moreover, the gold, silver, quicksilver,
and copper deposits of the Sierra Nevada and Coast Ranges of Cali-
fornia are within comparatively easy reach, and the varied metal-
liferous deposits of Arizona and southern Nevada are also available
for visit and research.

Collections available from many invertebrate and vertebrate faunal
horizons in the sedimentary record of western North America permit
the student interested in paleontology to secure an intimate knowl-
edge of the history of life. Attractive field and laboratory problems
are presented by the sequence, correlation, and ecologic relationships
of western faunas, their significance in an interpretation of geologic
history, and by the structure, relationships and evolution of specific
groups of fossil organisms.

A very wide range of graduate courses is offered in both theoretical
geophysics and in geophysics as applied to prospecting for oil and
other mineral substances. The geophysical staff comprises five mem-
bers, devoting themselves to different phases of the subject. Instruc=
tion is given in seismic, gravity, electrical, magnetic and other
methods of prospecting. The design and construction of geophysical
instruments in the shop of the seismological laboratory receive atten-
tion. Geophysical researches of various types are in progress.

SEISMOLOGICAL RESEARCH LABORATORY

The Seismological Research Laboratory is located about three miles
west of the Institute on a granite ridge affording firm bedrock
foundation for the instrument piers. The investigations at the labora-
tory relate mainly to earth movements originating within a radius of
about two hundred miles. The seismograms from six branch stations,
built and maintained with the aid of cooperating agencies in southern
California, contribute greatly to these studies.

While devoted muainly to research, the laboratory is open to
qualified students registered at the California Institute who desire
advanced training in seismology.
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The laboratory is operated jointly by the California Institute and
the Carnegie Institution of Washington. The general program of
research is outlined by a committee consisting of J. P. Buwalda,
chairman, and Messrs. J. A. Anderson, Arthur L. Day, Beno Guten-
berg, and H. O. Wood.

TEACHING AND RESEARCH FELLOWSHIPS

Fellowships are available for properly qualified students who desire
to pursue advanced work in geology, paleontology and geophysics,
as in other branches of science; see pages 164-168.

MATHEMATICS

Study and research in pure mathematics leading to the degree of
Doctor of Philosophy were initiated by the Institute in 1926-1927.
Candidates for the degree are expected to acquire a reasonable famili-
arity with some of the major applications of mathematics to the
physical sciences. The attention of those intending to take advanced
courses in mathematics is particularly directed to the foreign language
requirements for mathematical work beyond the bachelor’s degree.

PHYSICS

UNDERGRADUATE WORK

The distinctive feature of the undergraduate work in physics at
the California Institute is the creative atmosphere in which the stu-
dent at once finds himself. This results from the combination of a
large and very productive graduate school with a small and carefully
selected undergraduate body.

Since the best education is that which comes from the contact of
youth with creative and resourceful minds, the members of the staff
of the Norman Bridge Laboratory of Physics have been from the
beginning productive physicists rather than merely teachers. The
instruction is done by the small group method, twenty to a section,
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save for one rather elaborate demonstration lecture each week
throughout the freshman and sophomore years. All the members of
the staff participate in these lectures and almost all give at least one
undergraduate course. The entering freshman thus makes some
contact in his first year with practically all of the members of the
staff, and he has the opportunity to maintain that contact throughout
his four undergraduate years, and his graduate work as well, if he
elects to go on to the higher degrees.

In order to provide the thorough training in physics required by
those who are going into scientific or engineering work, two full years
of general physics are required of all students. Those who desire to
major in physics take during their junior, senior and fifth years inten-
sive problem type courses that provide 2 more than usually thorough
preparation for graduate work. For those who do not expect to go on
into graduate work, an “Applied Physics Option” is provided, in
which some of the mathematics and problem courses are replaced by
engineering subjects. Many of the undergraduate students who elect
physics are given also an opportunity to participate in some one of the
thirty to sixty research projects which are always under way in the
Norman Bridge Laboratory of Physics, and the graduate seminars are
open to undergraduates at all times.

GRADUATE WORK

Graduate students should complete as soon as possible the courses
required for admission to candidacy for the doctor’s degree. (See
pages 156-164.) These provide an unusually thorough grounding in
the fundamentals of physics, and the student learns to use these
principles in the solution of problems of all kinds. In general, also,
graduate students should begin research during their first year and
continue it through their whole graduate period.

The Norman Bridge Laboratory of Physics is equipped to carry
on research in all the principal fields of physics. It provides 65 rooms
for research in addition to class and lecture rooms, the physics library,
offices, laboratories for advanced and undergraduate instruction,
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shops, switchboard, apparatus, storage-battery, and machinery rooms.
Equipment for making liquid air, hydrogen, and helium has been
installed, and liquid air and liquid hydrogen are available in sufficient
quantities for low temperature researches. Special facilities for re-
search in the field of radiation are provided in the W. K. Kellogg
Laboratory of Radiation and the High-Potential Research Labora-
tory with their million-volt transformers and high potential x-ray
equipment. In both laboratories important work in nuclear physics
and various phases of high-voltage x-rays is being carried on.

The student may either select his own problem in consultation with
the department or may work into some one of the research projects
already under way. The list of “Publications of the Staff” on pages
127-144 of this Catalogue may be consulted for information regard-
ing the type of work in progress. The average yearly output of the
laboratory for many years has been from fifty to sixty major papers.

There are three general seminars or research conferences per week
which are regularly attended by all research workers and all graduate
students. In addition, there is 2 weekly theoretical seminar conducted
for the benefit of those interested primarily in mathematical physics
and several seminars on special fields of work such as “X-Radiation,”
“Nuclear Physics,” “Metals,” “Physics of Solids,” and “Ultra-Short
Electromagnetic Waves.”

' The main outlets for the graduates in physics of the Institute are
positions in colleges and universities and in the increasing number of
industrial research laboratories of the country.

ENGINEERING

Courses are offered at the Institute in Civil, Mechanical and
Electrical Engineering. There are also courses in Aeronautics and
Applied Chemistry, which are described under the respective heads
of Aeronautics and Chemistry.

The plan of instruction in Engineering embodies a four-year course
for the degree of Bachelor of Science, and a fifth year of graduate
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study, quite definitely outlined within the selected field, leading to
the degree of Master of Science in Civil, Electrical, or Mechanical
Engineering. ‘The fifth year in Aeronautics or Meteorology leads to
the degree of Bachelor of Science in Aeronautics or Meteorology; the
sixth year, to the degree of Master of Science in Aeronautics or
Meteorology. Additional work is offered leading to the degree of
Doctor of Philosophy. The civil, mechanical and electrical engineer-
ing groups are not separated until the third year, all students fol-
lowing the same program of the fundamental subjects, mathematics,
physics and chemistry, supplemented by their general applications
in surveying, mechanism, mechanics, strength of materials, direct
and alternating currents, heat engines and hydraulics. The diver-
gence between the different branches occurs in the third and fourth
years when the study of the professional subjects of specialized
nature is introduced. Subjects in the humanities—English, history,
and economics—are included in each year of the curriculum.

The four-year undergraduate courses in engineering are well bal-
anced foundations for entrance into many opportunities within the
respective fields. However, those students who wish to prepare for
careers in the more intensive technical phases of engineering and who
have shown capacity to do advanced work are expected to take the
fifth year, which represents additional professional subjects and work
in both design and research. While the work of the fifth year is
prescribed to a considerable extent, it offers time and encouragement
for the student to engage in research in a field of his own selection
under the guidance of a staff representing a wide range of experience
and current activity.

AERONAUTICS AND METEOROLOGY

The Graduate School of Aeronautics and the Daniel Guggenheim
Laboratory of Aeronautics connected with this school were estab-
lished at the Institute with the aid of the Daniel Guggenheim Fund
for the Promotion of Aeronautics in 1928. Since this time an inten-
sive program of instruction and research has been pursued in the fields
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of Aeronautics, Meteorology and the allied sciences. The Director of
the Laboratory, Dr. Theodore von Kirman, serves also as advisor for
the Daniel Guggenheim Airship Institute in Akron, Ohio. The
cooperation between the two institutions permits the inclusion of
problems connected with “lighter-than-air” craft in the school’s
activities.

The following program of instruction and research is now in
progress:

1. A comprehensive series of theoretical courses in aerodynamics,
hydrodynamics, meteorology and elasticity, with the underlying
mathematics, mechanics, thermedynamics and physics of metals.

2. A group of practical courses in airplane design conducted by
the Institute’s experimental staff in cooperation with practicing engi-
neers in the vicinity.

3. A course in meteorology, with special reference to the prob-
lems of weather forecasting for aeronautical operations. The course
includes an introduction to modern dynamic meteorology and to the
theory and practice of weather forecasting and mapping, using the
“air mass analysis” methods.

4. Experimental and theoretical researches on

(a) the basic problems of flow in real fluids with regard to
the scientific foundations of technical hydro- and aero-
dynamics;

(b) the basic problems of Applied Mechanics which relate to
the properties of materials and the theory of elasticity;

(c) practical problems in aerodynamics and structures, espe-
cially as applied to aeronautics;

(d) meteorological problems dealing in particular with the
properties and behavior of air masses;

(e) the development of meteorological instruments, espe-
cially of the radiometeorograph type.
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The largest item of equipment available for experimental research
is a wind tunnel of the Géctingen closed circuit type with a working
section 10 feet in diameter. Provision is made for using the working
section either as an open or closed type. A 750 horsepower, direct-
current motor drives a 15-foot propeller, and a2 wind velocity of
considerably more than 200 miles per hour has been produced. A
complete set of aerodynamical balances permits the rapid testing of
complete airplane models as well as the undertaking of all types of
scientific investigations in the wind tunnel. A fluid mechanics labo-
ratory contains several smaller wind tunnels and a considerable
amount of auxiliary apparatus especially suitable for the study of the
basic problems connected with turbulent flows. A large structures
laboratory has been equipped with specially designed testing machines
for researches dealing chiefly with the problems connected with the
modern use of stressed skin or monocoque structures. A completely
equipped photoelasticity laboratory is being used for researches on
the distribution of stresses in various complicated types of structure.
The practical work in synoptic meteorology is facilitated by a
teletype installation connecting the laboratory with the U. S. Weather
Bureau network of observing stations. Complete instrumental equip-
ment is available for meteorological instruction and research. In
addition to the above special types of equipment, shop facilities are
available to students engaged in research problems.

The facilities of the Institute are available for students desirous
of taking higher degrees, and for qualified workers who wish to carry
out researches in the fields detailed above. A few fellowships can be
granted to selected men.

As in the older divisions of physics, chemistry, and mathematics,
emphasis is placed primarily upon the development of graduate study
‘and research; but provision has also been made in the four-year
undergraduate course in engineering for work leading to such grad-
uate study and research. This affords a broad and thorough prepara-
tion in the basic science and engineering upon which aeronautics

rests.
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As in the other branches, there are offered in aeronautics definite
graduate courses leading to the degree of Master of Science. Since
not less than two years of graduate work are required to attain pro-
ficiency in Aeronautics or Meteorology, there may be awarded at the
end of the first year the degree of “Bachelor of Science for the com-
pletion of a Course in Aeronautics (or Meteorology)” while the
degree of “Master of Science for the completion of a Course in Aero-
nautics (or Meteorology)” is granted after the complete two-year
course,

The graduate courses may be taken either by students who have
completed a four-year course at the Institute, or by students from
other colleges who have had substantially the same preparation. The
field of aeronautical engineering is so many-sided that a student who
has completed the undergraduate course either in engineering or in
science will be admitted to the fifth-year course. The sixth-year
work, however, may be taken only by students who have completed
the fifth-year course at the Institute or who have had substantially
the same preparation elsewhere.

Still more advanced study and research are offered for the degree
of Doctor of Philosophy. This degree is given under the same general
conditions as those that obtain in the other courses offered at the
Institute,

CHEMICAL ENGINEERING
(See pp. 108 to 110.)

CIVIL ENGINEERING

The branches of Civil Engineering in which advanced work is
offered include the control, development and conservation and treat-
ment of water; the analysis of structures with particular reference to
those types achieving economy through continuity of arrangement;
the study of earthquake effects and means of resisting them; investi-
gation of stresses in dams and the design of different types of dams;
the study of the increasingly important problems of sanitation, sewage
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treatment and disposal works; the location, design, construction and
operation of railroads and highways; the study of properties and
economical utilization of construction materials; and the study of soil
mechanics as related to foundations, earth dams, stability of slopes,
and other earthwork problems.

ELECTRICAL ENGINEERING

The field of electrical engineering affords opportunity for many
choices of life work. Some of these require only the preparation
provided in the four-year undergraduate courses, whereas adequate
preparation for the more technical work incident to the design and
operation of electrical equipment requires the completion of the
five-year course. Still other fields of endeavor call for a knowledge
of mathematics, physics, and electrical engineering far in excess of
that obtainable in the four- and five-year courses. To meet this need
the Institute has provided courses of graduate study and research in
electrical engineering which may be taken by students who have
completed the five-year engineering course at the Institute, or by
students from other colleges who have substantially the same prepa-
ration. These courses provide for advanced work in the application
of mathematical analysis and physical laws to mechanical and elec-
trical problems incident to electrical design and research, electric
transients including lightning phenomena, high voltage production
and transmission, electrical engineering problems involving the use
of vacuum tubes, and problems relating to the generation and dis-
tribution of electrical power for lighting and industrial purposes.

Students desiring to become research men, college teachers or
professional experts in electrical engineering may continue their work
for the degree of Doctor of Philosophy.

This graduate work in electrical engineering also greatly strength-
ens the undergraduate courses by bringing students who feel the
five and four-year courses are best adapted to their needs in close
touch with research men and problems, and provides special work
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for undergraduate students wishing to do a limited amount of

research.

Of the several electrical engineering laboratories at the California
Institute, the High-Potential Research Laboratory is the most out-
standing. This building and the million-volt transformer were pro-
vided by the Southern California Edison Company, Ltd. The million-
volt transformer, which was designed by Professor R. W. Sorensen,
has a normal rating of 1,000 kilovolt amperes but is capable of
supplying several times the rated load at the above potential, with one
end of the winding grounded. A 2,000,000 volt surge generator
supplemented by cathode-ray oscillographs and other apparatus used
in the study of electric surges (artificial lightning) and its effect upon
electrical apparatus provides ample facility for the study of high
voltage transients. This laboratory is used both for the pursuit of
special scientific problems connected with the structure of matter
and the nature of radiation, and for the conduct of the pressing
engineering problems having to do with the improvement in the art
of transmission at high potentials. It also provides opportunities for
instruction in this field, such as are not at present easily obtainable
by students of science and engineering. The other facilities include
well-equipped laboratories for undergraduate, graduate, and special
research work in dynamo-electric machinery and clectronics. Also,
seven research rooms are available for graduate students working on
special problems.

MECHANICAL ENGINEERING

Advanced work in Mechanical Engineering is offered in the follow-
ing ficlds: machine design, involving the properties of materials and
the processes of production; metallography, the structure of metallic
alloys and effects of heat treatment; thermodynamics and power
plant design and analysis; internal combustion engines; refrigeration;
heating and ventilating; air conditioning; hydrodynamics; and
hydraulic machinery.
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HYDRAULIC ENGINEERING

Due to the recent establishment of research laboratories at the Insti-
tute covering several of the broader fields of hydraulic engineering,
both from the hydraulic machinery and the hydraulic structures point
of view, the opportunities for advanced study and research in such
fields are exceptionally good. Researches are now being carried on
ot are just being completed in these laboratories in cooperation with
the Metropolitan Water District of Southern California, the Bureau of
Reclamation of the United States Department of the Interior, the
Los Angeles County Flood Control District, and the Soil Conservation
Service of the United States Department of Agriculture.

HyprauLic STRUCTURES LaBoraTORY. The hydraulic struc-
tures laboratory is located out of doors adjoining the under-
graduate hydraulic laboratory. At present the equipment includes:
(a) A model basin of about 2000 square feet in which river, harbor,
and beach problems can be studied. It is provided with a wave
machine and an automatic tide machine which together make it
possible to superimpose waves of various magnitudes, frequencies,
and directions upon any desired tide cycle. This was constructed in
cooperation with the Los Angeles Gas and Electric Corporation and
the Los Angeles County Flood Control District. (b) A channel
platform 10 feet wide and 100 feet long for studying high velocity
flow. This platform can be adjusted to any gradient up to 12 per
cent and is provided with a metered water supply of 6 cubic feet
per second. It has been installed in cooperation with the Los Angeles
County Flood Control District to study the phenomena encountered
in flood control channels in foothill regions where the flow velocity
is above the critical. (c¢) A concrete flume 5 feet wide, § feet deep,
and 35 feet long for use in weir, spillway, and allied problems requir-
ing a deep basin.

HyprauLic MacHINERY REsEarcH LaBoraTorY. The hydraulic
machinery laboratory offers unique cpportunities for research on cen-
trifugal pumps and hydraulic turbines and for various other investi-
gations in hydrodynamics. Included in the facilities are an electric
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dynamometer of special design capable of absorbing or delivering
500 h.p. and operating at speeds up to 5,500 r.p.m.; main service
pumps capable of delivering 16 cu. ft. of water per sec. and develop-
ing heads up to 750 ft. of water; two pressure tanks of 1,000 cu. ft.
capacity each and designed for a working pressure of 300 Ibs. per
$q. in.; two accurately calibrated volumetric measuring tanks of 300
and 1,000 cu. ft. capacity; and other smaller pumps and miscel-
laneous apparatus. Instrumental equipment designed by the Institute
staff provides means for measuring pressures, rates of flow, torques,
and speeds with a precision of approximately 0.1 per cent. Included
in this is a system of speed regulation for the dynamometer which
insures constant speed independent of the load in steps of 4 revolu-
tion per minute from 500 r.p.m. to 5,500 r.p.m. To insure precision
of measurements an independent time standard of the quartz crystal
type has been installed.

Sor. ConservaTion LaBoraTory. The Soil Conservation Labo-
ratory is a cooperative undertaking with the Soil Conservation Ser-
vice of the United States Department of Agriculture. Its objective
is the study of the mechanism of the entrainment, transportation,
and deposition of solid materials by flowing streams. To house that
part of the work to be carried out on the campus a one-story build-
ing has been erected. It has a floor space of about 4,500 square feet
and contains the equipment used in the study of the more funda-
mental aspects of soil erosion. ‘This equipment includes: (a) a trans-
portation flume designed to study primarily the fl