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Talendar

1937
JANUARY 4. - Registration (9 A. M. to 3 P, M.)
JANUARY 106 e Examinations for Removal of Conditions
Marcu 1...Last Day for Applications for Fellowships and Assistantships
MARCH 15-20. e Term Examinations
Marcua 20.......Notifications of Awards of Fellowships and Assistantships
Marca 20...........- End of Second Term (12 M.)
Marcu 21-28........ Recess -
MARCH 26....ooeimececeee. Meeting of Freshman Registration Committee
MarcH 27......... Meeting of Registration Committee
MARCE 29 Registration (9 A. M. to 3 P. M.)
Arr1L 10 . Examinations for Removal of Conditions
ApriL 17 .o List of Approved Candidates for Bachelor of Science
Degree Posted
ApriL 24 and Mavy 1. Examinations for Admission to Freshman Class
and for Freshman Scholarships (see Page 85)
May 27.......... Last Day for Examinations and Presenting Theses for the
Degree of Doctor of Philosophy
Mavy 30-31 Memorial Day Recess
JUNE 5ot End of Examinations for Candidates for the Degrees of
Bachelor of Science and Master of Science
JuNe 7-12..... Term Examinations for all Undergraduates except Seniors
JUNE 8. Meetings of Committees on Course in Engineering and

Course in Science (10 A, M.)
Faculty Meeting (10 A. M.)

Class Day

Commencement

JUNE 11 Annual Meeting of Alumni Association
Ju~e 10-12........... Examinations for Admission to Upper Classes
Jone 12.. . End of College Year (12 M.)
JoNe 21 Meeting of Freshman Registration Committee
JUNE 22.. . Meeting of Registration Committee
SepremeEr 10 and I11..... Examinations for Admission to Freshman Class
(see Page 85)

SerreveER 17 and 18...... Examinations for Admission to Upper Classes
SepTEMBER 17.... Examinations for Removal of Conditions
SEPTEMBER 22 Registration of Freshmen (9 A. M.)
SEPTEMBER 23-24 ... Registration of Students Transferring from
other Colleges (9 A. M. to 3 P. M.)

SEPTEMBER 24 ... General Registration (9 A. M., to 3 P. M.)
SePTEMEBER 27 Beginning of Instruction
Novemser 25-27 Thanksgiving Recess
Decemser 1...Last Day for Announcing Candidacy for Bachelor’s Degree
Drcemeer 13-18 Term Examinations
DecEmBER 18 Last Day for Applications for Candidacy for the
Degree of Doctor of Philosophy in June, 1938

DECEMBER 18, End of First Term (5 P. M.)
DEeceEMBER 27 . Mecting of Freshman Registration Committee
DecEmBER 28......... Meeting of Registration Committee

JANUARY 8, 1938 ..o Registration (9 A. M. to 3 P. M)
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Staff of Instruction and Research

Roperr ANDREWs Mirrixax, Pu.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; Asso-
ciate Professor, 1907-1910; Professor, 1910-1921. Sec.D. (hon.), Oberlin
College, 1911; Northwestern University, 1918; University of Pennsyl-
vania, 1915; Amherst College, 1917; Columbia University, 1917; Uni-
versity of Dublin, 1924; Yale University, 1925; Leeds University, 1927;
Princeton University, 1928; New York University, 1929; Harvard Uni-
versity, 1932, University of Rochester, 1934; LL.D., University of Cali-
fornia, 1924; University of Colorado, 1927; University of Michigan, 1929
University of Southern California, 1931; Mills College, 1935; Ph.D.
(hon.), King John Casimir University, Lwow, Poland, 1926; University
of Ghent, 1927; Docteur Honoris Causa, University of ILiege, 1930;
Vice-President, American Association for the Advancement of Science,
1911; President, 1929; President American Physical Society, 1916-1918;
Lieutenant Colonel, U. S. A., and Chief, Science and Research Division
of Signal Corps, 1917-1819; American Representative, Troisiéme Conseil
de Physique, Solvay, Brussels, 1921; Exchange Professor, Belgium,
1922; American Representative, Committee on Intellectual Cooperation,
League of Nations, 1922-1932. Fellow of the Oberlaender Trust, 1931.
Member, American Philosophical Society, National Academy of Sciences,
American Academy of Arts and Sciences. Corresponding Member, Société
Batave - de Philosophie Expérimentale A Rotterdam, Académie des
Sciences de Russie, Institut de France Académie des Sciences, Royal
Accademia della Scienze Dell’ Istituto Bologna, Accademie Lincei,
Rome. Chr. Michelsen Institute of Science and Intellectual Freedom,
Bergen. Hon. Member, Royal Institution of Great Britain, La Société
Hollandaise des Sciences, Royal Irish Academy, Die Gesellschaft der
‘Wissenschaften zu Géttingen, Bayeresche Akademie der Wissenschaf-
ten zu Muenchen, Association des Ingénieurs de Liége, Kaiserlich
Deutsche Akademie der Naturforscher, Pontificia Accademia delle
Scienze, 1936; Associate of the Royal Academy of Belgium, 1935. Re-
cipient 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 Radiological Society of North America, 1930; and of the
Gold Medal of Honor, Roosevelt Memorial Foundation, 1932, Chevalier
de I'Ordre National de la Légion @ Honneur, 1931; Commander, 1936.

California Institute, 1916-
1640 Oak Grove Avenue

Max Masow, Pu.D., LL.D., Sc.D.
Vice-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 Mathematics, Yale University, 1904-
1908; Associate Professor of Mathematics, University of Wisconsin,
1908; Professor of Mathematical Physics, 1908-1925; President, Uni-
versity of Chicago, 1925-1928; President of the Rockefeller Foundation,
1928-1936. LL.D., University of Wisconsin, 1926; Yale University, 1926;
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Dartmouth College, 1927. Sc.D. (hon.), Columbia University, 1926.
Colloguium ILecturer, American Mathematical Society, 1906; Visiting
Lecturer, Mathematical Physics, Harvard University, 1911-1912; Mem-
ber of Research Staff, Naval L\perlment Station, New London Con-
necticut, 1917-1919. \Iembel National Academy of Sciences, California

In<t1tute 1936-
1386 Orlando Road

Tromas Huxr Moreaw, Pu.D., LL.D., Sc.D., Nobel Laureate
Chairman of the Division of Biclogy, William G, Kerckhoff Laboratories
of the Biological Sciences
Member of the Executive Council

B.S., University of Kentucky, 1886; M.S., 1888; Ph.D., Johns Hopkins Uni-
versity, 1890. Professor of Biology, Bryn Mawr College, 1891-1904;
Professor of Experimental Zoology, Columbia TUniversity, 1904-1928.
LL.D., Johns Hopkins University, 1915; University of Kentucky, 1916;
McGill University, 1921; University of Edmburgh 1922; University of
California, 1930; Sc.D. (hon) University of Mlchlgan 1924; Docteur
Honoris Causa, Universitv of Paris, 1935; Ph.D. (Dr. of Nat. Phil.), Hei-
delberg 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 Smences 1927-1931; Member, Linnean Society of L.ondon;
Royal Society of Sciences of Denmark Fore1gn Member, Royal Soc1ety
of London; Finnish Society of Sciences; Associate Member, Société Roy-
ale des Sciences Médicales et Naturellés de Bruxelles; S001ety 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 Acader:y, Ordinary Member, Royal Society of Sciences of
Upsala; Foreign Associate, Royal Accademia Nazionale dei Lincei,
Rome; Correspondent, Academie des Sciences, Institut de France.
Member, Pontificia Accademia delle Scienze, 1936. Recipient of the
Nobel Prize in Medicine of the Swedish Royal Academy of Science,

1933. California Institute, 1928- 1149 San Pasqual Street

Wiriam BExNETr MuNgro, Pa.D., LL.D., Lirr.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.), Williams College, 1904;
LL.D., Queens University, 1912; Litt.D., University of Southern
Caleorma 1930; Parker Travelmg Fellow, Harvard University, 1900-
1901; Instructor in History and Political 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 American
History and Government, 1925-1930; Chairman of the Division of His-
tory, Economics and Government, Harvard University, 1920-1928;
Weil Foundation Lecturer, University of North Carolina, 1921; Mec-
Bride Foundation Lecturer, Western Reserve University, 1925; Jacob
H. Schiff Foundation Lecturer, Cornell University, 1926; Marfleet L.ec-
turer, University of Toronto, 1329; President of the American Asso-
ciation 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 Asso-
ciation for the Advancement of Science, 1931. Fellow of the American
Academy of Arts and Sciences. California Institute, 1925-

268 Bellefontaine Street
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Ricuarp Crace Tormaw, Pu.D.

Professor of Physical Chemistry and Mathematical Physics
Dean of the Graduate School
Member of the Executive Council

S.B. in Chemical Engineering, Massachusetts Institute of Technology,
1903; Ph.D., 1910; Student, Berlin and Crefeld, 1903-1904. Dalton Fel-
low, 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; Asso-
ciate Director and Director, Fixed Nitrogen Research Laboratory,
Department of Agriculture, 1919-1921, Member of National Academy
of Sciences, American Philosophical Society, and of American Acad-
emy of Arts and Sciences. California Institute, 1921-

345 South Michigan Avenue

Epwarp CeciL BagrrerT, B.A.
Comptroller

B.A., State University of Iowa, 1906. Assistant Secretary, Board of Re-
gents, 1906-1907; Registrar and Secretary to the President, State
University of Iowa, 1907-1911, California Institute, 1911-

942 North Chester Avenue

Harry BaTemax, Pu.D,
Professor of Mathematics, Theoretical Physics, and Aeronautics

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship, Trinity
College, Cambridge, 1905-1911; Universities of Gottingen and Paris,
1905-1906; M.A., Cambridge University, 1906; 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 Insti-

tute, 1917-
1107 San Pasqual Street

Stuart JEFFERY Bates, Pu.D.
Professor of Physical Chemistry

B.A., McMaster University, Toronto, 1807; M. A., 1909; Ph.D., University
of Illinois, 1912. Chemist, Comfort Soap Works, Toronto, 1907-1908;
Research Assistant, McMaster University, 1909-1910; Fellow in Chem-
istry, University of Illinois, 1910-1912; Research Associate in Physical
Chemistry, 1912-1913. Instructor in Analytical Chemistry, University
of Illinois, 1913-1914; Research Associate in Physical Chemistry,
Massachusetts Institute of Technology, 1922-1923 (on leave from Cali-
fornia Institute of Technology). California Institute, 1914-

2011 Rose Villa Street
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Eric TEmpre BeLr, Pu.D.
Professor of Mathematics

A.B., Stanford University, 1904; A.M., University of Washington, 1908;
Ph.D., Columbia University, 1812. Instructor, Assistant Professor,
Associate Professor, University of Washington, 1912-1922; Professor,
1922-1926. Boécher Prize, American Mathematical Society, 1924; Vice-
President, American Mathematical Society, 1926-; Colloquium Lec-
turer, American Mathematical Society, 1927. Professor, sumner
quarters, University of Chicago, 1924-1928; Visiting Lecturer, Harvard
University, first half 1926. Vice-President, American Association for
the Advancement of Science, 1929-1930; President, Mathematical Asso-
ciation of America, 1931-1933. Member of National Academy of

Sciences. California Institute, 1926-
434 South Michigan Avenue

James Epcar BEeri, Pa.D.
Professor of Chemistry

S.B., University of Chicago, 1905; Ph.D., University of Illinois, 1913.
Graduate student, University of Chicago, 1%08-1910. Instructor in
Chemistry, University of Washington, 1910-1911, 1913-1916. Associate
Professor, California Institute, 1916-1918; Professor, 1918-

R. D. 1, Box 639, Pasadena

Hexry Borsoox, Pu.D., M.B.

Professor of Biochemistry

B.A., University of Toronto, 1921; M.A., 1922; Ph.D., 1924; M.B., 1927.
Fellow, Research Fellow, and Lecturer in Biochemistry, University of
Toronto, 1920-1929, Assistant Professor, California Institute, 1929-1935;

Professor, 1935-
1121 Constance Street

IrA SpracuE Bowexn, Pu.D.
Professor of Physics

A.B., Oberlin College, 1919; Ph.D., California Institute of Technology, 1926.
Agssistant in Physics, University of Chicago, 1920-1921. Member, Na-
tional Academy of Sciences. Instructor, California Institute, 1921-1926;
Assistant Professor, 1926-1928; Associate Professor, 1928-1931; Profes-

sor, 1931-
880 Bonita Avenue

Joux Perer Buwarpa, Pua.D.
Professor of Geology

B.S., University of 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, Fed-
eral Advisory Board for Yosemite National Park, 1928-. California

Institute, 1925-
2103 San Pasqual Street
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W. Howarp Crare, E.M,
Professor of Mechanism and Machine Design

E.M., University of Minnesota, 1901. Instructor in Mathematics, Macal-
ester College, 1897-1898. Superintendent and Designing Engineer,
Sherman Engineering Company, Salt Lake City, 1905-1909; Superin-
tendent, Nevada-Goldfield Reduction Company, Goldfield, Nevada,
1909-1910. Instructor, California Institute, 1911-1913; Assistant Pro-
fessor, 1913-1914; Associate Professor, 1914-1918; Professor, 1918-

95 South Mentor Avenue

Roserr L. Daveuerry, M.E.
Professor of Mechanical and Hydraulic Engineering

A. B. in Mechanical Engineering, Leland Stanford Junior University, 1909;
. E., 1914. Assistant in Mechanics, Leland Stanford Junior Univer-
sity, 1907-1908; Assistant in Hydraulics, 1908-1909; Instructor in
Mechanical 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 Direc-
tors, City of Pasadena, 1927-1931. California Institute, 1919-

373 South Euclid Avenue

TuEoDOSIUS 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. Research Fellow in Biology of the
International Education Board, Columbia University, 1927-1928; Cali-
fornjia Institute, 1928-1929; Assistant Professor, 1929-1936; Professor,

1936~
360 South Wilson Avenue

Pavur Sopaus EpsreiN, Pa.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 TUniversity, 1907-1909; Privat
docent, Moscow University, 1909-1913; Privat docent, University of
Zurich, 1919-1922. Member National Academy of Sciences. California

Institute, 1921-
1484 Qakdale Street

Bexo GurENBERG, PH.D.
Professor of Geophysics

Technische Hochschule, Darmstadt, 1907; Universitit Gottingen, 1908;
Ph.D.,, 1911. Assistant Zentral Biiro der Internationalen Seismolo-
gischen Vereinigung, Strassburg, 1913-1914; Reichszentrale fuer Erd-
bebenforschung, Strassburg, 1914-1919; Privatdozent fuer Geophysik,
Universitit Frankfurt A/M, 1924-1926; A. O. Professor, 1926-1930.

California Institute, 1930- L.
399 Ninita Parkway
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FrepeErtc W, HixgricHs, Jr., M.A,
Professor of Mechanics
Dean of Upper Classmen

A.B., Columbia University, as of 1902. M.A. (hon.), Occidental College,
1926. Graduate of the United States Military Academy, West Point,
1902. Assistant Professor, Professor of Applied Mechanics, University
of Rochester, 1910-1919. Assistant Professor, California Institute,

1920-1928; Professor and Dean, 1923-
1071 North Garfield Avenue

WiLriam Vermiinion Houston, Pa.D.
Professor of Physics

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 Guggenheim
Foundation, 1927-1928. National Research Fellow, California Institute,
1925-1927; Assistant Professor, 1927-1929; Associate Professor, 1929-

1931; Professor, 1931- )
3207 Lombardy Road

CrixtoNn Kerpy Jupy, M.A.
Professor of English Language and Literature
AB Umvexmty of California, 1903; M.A., 1907; B.A., Oxford University
M.A., 1913; M.A., Harvard Umver51ty, 1917. ' California Institute

1909-
1325 Woodstock Road, San Marino

Tirronore voN KirmAxN, Pa.D., Dr. Ixc.
Professor of Aeronautics
Director of the Daniel Guggenheim Laboratory

M.E., Budapest, 1902; Ph.D., Géttingen, 1908. Honorary degree of Doctor
of Dngmeenng, Un!ver51ty of Berlin, 1929. Privat docent, Géttingen,
1910-1913; Professor of Mechanics and Aerodynamics, Diréctor of the
Aerodynamical Institute, University of Aachen, 1913-1934; Honorary
Adviser of the Aeronautical Department of Thing Hua University
(China), 1933- Member of Gesellschaft der Wissenschaften zu Got-
tingen, 1925; foreign member of the Royal Academy of Sciences, Torimo,
1928; Honorary Fellow, Institute of Aeronautical Sciences, 1936. Rouse-
Ball Lecturer at the Umversﬁ;y of Cambridge, 1937. California Insti-

tute, 1928-
1501 South Marengo Avenue

Witriam Nosre Lacey, Pa.D.
Professor of Chemical Engineering

A.B. in Chemical Engineering, 1911, and Chemical Engineer, 1912, Leland
Stanford Junior University; M.S., 1913; Ph.D., University of Califor-
nia, 1915, Assistant in Chemistry, Leland Stanford Junior University,
1911-1912; Assistant in Chemistry, University of California, 1912-1915;
Research Chemist for Giant Powder Co., San Francisco, 1915; Re-

search Associate, Massachusetts Institute of Teehnology, 1916, ‘In-
structor, California Institute, 1916- 1917; Assistant Professor, 1917-1919;
Associate Professor, 1919-1931; Professor, 1931-

2136 Minoru Drive
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Gramam Arrax Laixe, 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 Uni-
versity, 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 Eco-
nomics and History, University of California, 1917-1918; Assistant
Statistician, United States Shipping Board, 1918-1919; Assistant Pro-
fessor of Social Science, University of Arizona, 1913-1921, California

Institute, 1921- 1642 Pleasant Way

CrarLEs CHRISTIAN LAURITSEN, Pu.D.
Professor of Physics

QOdense Tekniske Skole, 1911; Ph.D., California Institute of Technology,
1929. Assistant in Physies, California Institute, 1927-1930; Assistant
Professor, 1930-1931; Associate Professor, 1931-1935; Professor, 1935-

1444 Blanche Street

Joux~ Ropertsony Macarruur, Pr.D.
Professor of Languages
Dean of Freshmen

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, 19%03-1910, 1911-1913;
Professor of English, Kansas State Agricultural College, 1914-1920.
Agent of International Committee of Young Men's Christian Asso-
ciation, Eillis Island, 1910-1911. Associate Professor, California Insti-
tute, 1920-1923; Professor and Dean, 1923-

866 South Pasadena Avenue

Romeo Raovr MartEL, S.B.
Professor of Structural Engineering

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

fessor, 1930-
690 South Mentor Avenue

Seerey G. Muop, M.D.
Professor of X-Ray Therapy
Director of Radiclogical Research

B.S., Columbia University, 1917; M.D., Harvard University, 1924. Research
Associate in Radiation, California Institute, 1931-1935; Professor, 1935-

1550 Oak Grove Avenue
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Lixus Paviivg, Pa.D., Sc.D.
Professor of Chemistry

B.S., Oregon State Agricultural College, 1922; Ph.D., California Institute
of T echnology, 1925, Sec.D. (hon.), Oregon State Agncultural College,
1983. National Research Fellow in Chemistry, 1825-1926. Foreign
Fellow of the John Simon Guggenheim Memorial Foundation, 1926-1927.
L.ecturer in Physics and Chemistry, University of California, 1928-1933;
Massachusetts Institute of Technology, 1932. Langmuir Prize of the
American Chemical Society, 1931. Member of National 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-
1245 Arden Road

Treovore GERALD Soares, Pu.D,, D.D.
Professor of Ethics

A.B., University of anesota, 1891; A.M., 1892; Ph.D., University of Chi-
¢ago, 1894; D.B., 1897; Knox College, 1901. 'Professor of Homi-
letics, Umversxty of Chlcago 1906-1908; Professor of Religious Educa-~
tion and Head of the Department of Practical Theology, 1908-1930.
President, Religious Education Association, 1921-1924. California In-

stitute, 1927- 1542 Morada Place, Altadena

Rovar Wassox Sorewsex, E.E,
Professor of Electrical Engineering

B.S., in Electrical Engineering, University of Colorado, 1905; E.E., 1928.
‘Associated with General Electric Co., Schenectady, N, Y., and Pitts-
field, Mass., 1905-1910; Consulting Engmeer Pacific Light and Power
Corporatlon, 1913-1917. Consulting Engineer, U. S. Electrical Manu-
facturing Company, 1917-1929, 1930-32. Consulting Engineer, Circuit
Breaker Research Department General Electric Company, 1329-1930.
Member, Board of Consulting Engineers, Metropolitan Water District
of Southern California, 1931-. Vice-President, American Institute of
Electrical Engineers, 1933-1985, and member of Board of Directors,
1936-. Associate Professor, California Institute, 1910-11; Professor,

1911- 884 South Holliston Avenue

CuestER SToCK, PH.D.
Professor of Paleontology

B.S., University of California, 1914; Ph.D., 1917; Research Assistant, De-
partment of Paleontology, University of California, 1917-1919; In-
structor, 1919-1921; Assistant Professor, Department of Geological
Sciences, 1921-1925. Research Associate, Carnegie Institution of Wash-
ington. Curator of Vertebrate Paleontology, Los Angeles Museum.

California Institute, 1926- 1633 Linda Vista Avenue

Arrrep HeNRY STURTEVANT, Pr.D.
Professor of Genetics

A.B., Columbia University, 1912; Ph.D., 1914. Research Assistant, Car-
negie 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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Fraxkrixy Turomas, C.E.
Professor of Civil Engineering

B.E., Univergity of Iowa, 1908; C.E., 1913. Graduate work at McGill Uni-
versity, Montreal. Instructor in Descriptive Geometry and Drawing,
University of Michigan, 1910-1912. Construction Foreman, Mines
Power Company, Cobalt, Ontario, 1909-1910; Designer, Alabama Power
Company, Birmingham, Alabama, 1912-1913. Assistant Engineer, U. S.
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 Engineers, 1930-. Associate Professor, Cali-
fornia Institute, 1913-1914; Professor, 1914-

685 South E! Molino Avenue

Harry Crarg Vax Buskirk, Pu.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 CuHARLES 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; Asso-
ciate Professor, 1920-1930; Professor, 1930- .

1124 Mar Vista Avenue

Frits Warmorr WENT, Pr.D.
Professor of Plant Physiology

A.B., Utrecht, 1922; A.M,, 1925; Ph.D., 1927. Assistant in Botanical Labo-
ratory, 1924-1927; Assistant, Lands Plantentuin, Buitenzorg, Java,
1927-1930; Director, Foreigners’ Laboratory, Java, 1930-1932. Corre-
sponding Member, KXoninklijke Akademie van Wetenschappen te
Amsterdam. Assistant Professor, California Institute, 1932-1935; Pro-

fessor, 1935- 200 South Catalina Avenue

DixsymoreE ALTER, PH.D.
Research Associate in Statistics

B.S, Westmlnster College (Pa.), 1909; M.S., University of Pittsburgh, 1910;
Ph.D., University of Cahforma 1916. Instructor in Physics and AStron-
omy, Umversxty of Alabama, 1911- 1912, Assistant Professor, 1912-1913,
Adjunct Professor, 1913-1914; Instructor in Astronomy, University of
California, 1914-1917; Assistant Professor of Astronomy, University of
Kansas, 1917-1919; Associate Professor, 1919-1924; Professor, 1924-1936.
Director, Griffith Observatory, Lios Angeles, 1935-. Guggenheim Memo-
rial Foundation Fellow, England, 1929-1930. Fellow of the Royal Astro-
nomical Society. California Institute, 1935-

Griffith Observatory, Los Angeles
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Joux Aveust ANDERsoN, Pu.D
Research Associate in Astrophysics®
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, 1916-. California Insti-
tute, 1528- 994 Poppy Street, Altadena

SaMUEL JacksoN Barnerr, Pu.D.
Research Associate in Physics

A.B., University of Denver, 1894; Ph.D., Cornell University, 1898. Instruc-
tor in Physics and Biology, University of Denver, 1894-1895; Assistant
in Astronomical Observatory, University of Virginia, 1895-1896; Uni-
versity 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 Phys-
ics, 1912-1918, Ohio State University; Physicist, Carnegie Institution of
Washington, 1918-1926 (Research Associate, 1924-1926); Professor of
Physics, University of California at L.os Angeles, 18926-. Recipient of
Comstock Prize, National Academy of Sciences, 1918; Fellow of the
American Academy of Arts and Sciences. California Institute, 1923-

939 Thayer Avenue, Westwood Hills, Los Angeles

Gobrrey Davies, MLA.
Associate in History

B.A., Honour School of Modern History, Oxford University, 1914; Secre-
tary 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, 1981-. California Institute, 1930-

395 South Bonnie Avenue

Jesse WiLriam MoxroE DuMoxnn, Pa.D.
Research Associate in Physics

B.S., California Institute of Technology, 1916; M.S. in E.E,, Union College,
1918; Ph.D., California Institute, 1929. Teaching Fellow, California
Institute, 1921-1925; Research Fellow, 1925-1931; Research Associate,

1931-
1585 Homewood Drive, Altadena

Fowix Fraxcis Gay, Pu.D., LL.D., Lier.D.
Associate in Economic History
A.B., University of Michigan, 1890; Ph.D., University of Berlin, 1%02.
Instructor, Assistant Professor, and Professor of Economiecs, Harvard
University, 1902-1919; Dean of Graduate School of Business Adminis-
tration, 1908-1919; Professor of Economic History, 1924-1936. LL.D.,,
Harvard University, 1918; University of Michigan, 1920; Northwestern
University, 1927; Tulane University, 1935. Litt.D., Manchester Uni-
versity, England, 1933, Member of Research Staff, Huntington Library,
1936-. California Institute, 1936- 1520 Circle Drive, San Marino

*Member of the staff of the Mount Wilson Observatory of the Car-
negie Institution of Washington. Associated with the California Institute
by special arrangement with the Carnegie Institution,
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JoserH BLaxe Koeprri, D.PaIL.
Research Associate in Chemistry
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 Pharmacology, Johns Hopkins Uni-
versity School of Medicine, 192%9-1931. California Institute, 1932-

1101 San Pasqual Street

Cr¥pe Stantey McDoweLt, Captain U. S. N.*
Supervising Engineer for the 200-inch Telescope

Graduate U. 8. Naval Academy, 1904; promoted Commander, 1918; Captain,
1926. Sc.D. (hon.), University of Wisconsin, 1921. In charge of Physical
and Electrical Laboratories, New York Navy Yard, 1912-1915; Staff
Commander, U. S. Submarine Forces, 1915-1918; member and executive
secretary, U. 8. Anti-Submarine Board, 1917-1918; command Naval
Experiment Station, New London, Connecticut, 1917-1918; Staff Com-
mander, U. S. Naval Forces in European waters, 1918-1919; Naval
Inspector of Machinery and Inspector of Ordnance, General Electric
Company, Schenectady, 1919-1921; New Construction Superintendent,
New York Navy Yard, 1921-1922; Staff Commander, Base Forces, U, S.
Fleet, 1922-1924; Chief Engineer, Mare Island Navy Yard, 1924-1927;
Manager, Navy Yard, Pearl HBarbor, T. H.; 1929-1930; Inspector of Naval
Material, San Francisco, 1930-1932; Inspector of Machinery, Westing-
house Electric and Manufacturing Company, 1932-1934; Inspector of
Machinery, New York Shipbuilding Corporation, Camden, N. J., 1933-
1934, Awarded Navy Cross for war work. California Institute, 1934-

745 South Oak Knoll Avenue

RoserT TrHOMAS 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 Geological
Society (Loondon), American Geological Society; member of American

Ornithological Union. California Institute, 1929-
Meadow Grove Avenue, Flintridge

FFrawers Gravreim Pease, D.Sc,
Associate in Optics and Instrument Design¥*

B.S., Armour Institute of Technology, 1901; M.S., 1924, D.Sc., 1927. Opti-
cian and Observer, Yerkes Observatory, 1901-1904; Instrument De-
signer, Mount Wilson Observatory, 1904-1913; Astronomer, 1911-, In
Charge of Instrument Design, 1918-. Chief Draftsman, National Re-
search Council, 1918, Fellow of Royal Astronomical Society, London.

California Institute, 1928~ 824 North Holliston Avenue

Russerr. Wirriams Porter, M.S.
Associate in Optics and Instrument Design

M.S. (hon.), 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, 1916-1917; optical work, Bureau
of Standards, Washington, D. C., 1917-1918; Optical Associate with the

Jones & Lamson Machine Co., 1918-1928, California Institute, 1928-
615 South Mentor Avenue

*On leave of absence from the U. S. Navy.

**Member of the staff of the Mount Wilson Observatory of the Car-
negie Institution of Washington. Associated with the California Institute
by special arrangement with the Carnegie Institution.
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Freperick Maurice Powickg, Lirr.D., LI.D., F.B.A.
Research Associate in History

Graduate of Manchester and Oxford Universities. Fellow of Merton Col-
legre, Oxford, 1908; Professor of History, Queen’s University, Belfast,
1909-1919; Professor of Medieval History, University of "\ldnche<ter,
1919-1928; Regius Professor of Modern History, Unlverslty of Oxford,
1928-. President of the Royal Historical Society, 1933-1937. Research
Associate, Huntington Library, 1936. California Institute, 1936-1937.

Athenseum
Davip Nicmor SyirH, D.Lirr., LI.D.

Associate in Literature

M.A., University of Edinburgh, 1895; studied at the Sorbonne, 1896-1897.
Assistant and Lecturer in Enghsh University of Glasoow 1902-1904;
Professor of English, Armstrong College, University of Durham 1904-
1908; Goldsmiths’ Reader in English, University of Oxford, 1908- 1929;
Fellow of Merton College, Oxford, 1922; Merton Professor of Enghsh
Literature, University of Oxford, 1929 Fenow of the British Academy,
1982. Research Associate, Huntmgton Library, 1936-1937. C(California
Institute, 1936-1937.

Athenseum

Cagrn Crarp Tmomas, M.E.
Associate in Engineering Research

Stanford University, 1891-1894; ML.E., Cornell University, 1895. Engaged
in Design and Construction of Marine Machinery for Merchant and
Naval Vessels, 1895-1904. Professor of Marine Engineering, Cornell
University, 1904-1908. Chairman, Department of Mechanical Engi-
neering, University of Wisconsin, 1908-1913; Head of Department of
Mechanical Engineering, Johns Hopkins University, 1913-1920, Man-
ager, Machinery Design and Fabrication, United States Government,
Hog Island Shipyard, 1917-1919 (on leave from Johns Hopkins Uni-
versity). Vice-President, Dwight P. Robinson & Company, Inc.,
Engineers and Constructors, 1Y23. Member American kKngineering
Council, 1923-, Longstreth Medalist, Franklin Institute, for work on
measurement of gases, 1912, California Institute, 1925~

* 165 Linda Vista Avenue

Harry Oscar Woop, M.A.
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 In-
stitute of Technology, 1912-1917; Research Associate in Seismology,
Carnegie Institution of Washington, 1921-. California Institute, 1931-

220 North San Rafael Avenue

Louis Booxer WricaT, 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, 1825-
1927; Johnston Research Scholar, Johns Hopkins University, 1927-1928;
Guggenheim Research Fellow in England and Italy, 1928-1929; Visiting
Professor, Emory University, winter quarter, 1929; Assistant Professor
of English, University of North Carolina, 1929-1930; Associate Profes-
sor, 1930-1932. Visiting Scholar of the Huntington Library, 1931-1932;
Member of the Research Staff, 1932-, California Institute, 1931-

589 South Berkeley Avenue
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ErxEsT GUSTAF ANDERSON, PH.D.
Associate Professor of Genetics

B.S., University of Nebraska, 1915; Ph.D., Cornell University, 1920. Re-
search 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 Insti-

tute, 1928- 831 Sunset Boulevard, Arcadia

Iax CampeBErr, Pu.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 Pro-
fessor, 1934-. Research Associate, Carnegie Institution of Washington,

1935~
405 South Bonnie Avenue

Roscoe GiLxey Dicxinson, Pa.D.
Associate Professor of Physical Chemistry

S.B., Massachusetts Institute of Technology, 1915; Ph.D., California Insti-
tute of Technology, 1920. Assistant in Theoretical Chemistry, Massa-
chusetts Institute of Technology, 1915-1916; Research Assistant in
Physical Chemistry, 1916-1917. National Research Fellow in Chemis-
try, 1920-1923. Fellow of the International Education Board in Europe,
1924-1925. Instructor, California Institute, 1917-1920; National Research
Fellow, 1920-1923; Research Associate, 1923-1926; Assistant Professor,
1926-1928; Associate Professor, 1928- )

530 Bonita Avenue

Horace Narmawier Gioeert, 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; Instruc-
tor in Business Economics, 1928-1929. Assistant Professor, California
Institute, 1929-1930; Associate Professor, 1930-

385 South Bonnie Avenue

Arexanper GoErz, PH.D.
Associate Professor of Physics

Ph.D., University of Gottingen, 1921; Habilitation, 1923, Assistant Pro-
fessor of Physics, University of Gottingen, 1923-1927; a.o. Professor,
1929-, Fellow in Physics of the International 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;

Associate Professor, 1929- A
2400 N. Holliston Avenue
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ArrrURr Lours KremN, Pa.D,
Associate Professor of Aeronautics

B.S., California Institute of Technology, 1921; M.S., 1924; Ph.D., 1925.
Teaching Fellow in Physics, California Instxtute, 1921 1925 Research
Fellow in Physics and in Aeronautics, 1927-1929; Assistant Professor.
1929-1934; Associate Professor, 1934-

2771 Glendower Avenue, Los Angeles

Rosert Tarsor Kxare, Pu.D,
Asgsociate Professor of Hydraulic Engineering

B.S., Massachusetts Institute of Technology, 1920; Ph.D., California Insti-
tute of Technology, 1929. Designer with C. M. Gay & Son, Refrigerat-
ing Engineers, 1920-1921; Consulting Engineer, Riverside Cement Com-
pany, 1927-1929; ‘American Society of Mech anical Engineers Freeman
Scholar in Europe 1929-1930. Consultant, Metropolitan Water District
of Southern California, 1934-; Collabordtor Soil Conservation Service,
U. 8. Department of Agriculture, 1935-1936; Cooperative Agent and
Hydraulic Engineer, Soil Conservation Service, 1936-. Instructor,
California Institute, 1922-1930; Assistant Professor, 1930-1936; Asso-

ciate Professor, 1936-
1320 East California Street

Howarp Jomxsox Lucas, M.A.
Associate Professor of Organic Chemistry
B.A.,, Ohio State University, 1907; M.A., 1908; Assistant in Organic Chem-
istry, Ohio State University, 1907-1909; Fellow in Chemistry, Univer-
gity of Chicago, 1909-1910; Chemist, Bureau of Chemistry, United

States Department of Agriculture, 1910-1912. Chemist, Government
of Porto Rico, 1912-1913. Instructor, California Institute, 1913-1915;

Associate Professor, 1915- .
97 North Holliston Avenue

SAMUEL StUuarT Mackrown, Pr.D.
Associate Professor of Electrical Engineering
A.B., Cornell University, 1917; Ph.D., 1923. Instructor in Physics, Cornell

University, 1920-1923. National Research Fellow in Physies, California
Institute, 1923-1926; Assistant Professor, 1926-1931; Associate Professor,

1931-
1240 Arden Road

GeorGE Rurert MacMiINN, 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.
EdltOl‘, Univermty of California Chronicle, 1915, Member of the Fac-

ulty, Summer Sessions, University of California at Los Angeles,
1920 1931. California Instwtute, 1918-
255 South Bonnie Avenue
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Wirrtam W, Micmaer, 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 Engineering
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 HEs-
tates, summer of 1922; Associate and Consulting Engineer with County
Engineer, Ulster County, N. Y., summers of 1925, 1928-1932, California

Institute, 1918-
388 South Oak Avenue

Anistorie D. MicHAL, Pu.D.
Associate Professor of Mathematics

A.B., Clark TUniversity, 1920; A.M., 1921; Ph.D., Rice Institute, 1924.
Teaching Fellow in Mathematics, Rice Institute, 1921-1924; Instructor
in Mathematics, Summer Quarter, University of Texas, 1924; Instruc-
tor in Mathematics, Rice Institute, 1924-1925; National Research Fel-
low in Mathematics, 1925-1927; Assistant Professor of Mathematics,
Ohio State University, 1927-1929. Associate Professor of Mathematics,

California Institute, 1929~
2002 Oakdale Street

Crarx Braxcuarp MiiLixax, Pua.D.
Associate Professor of Aeronautics

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

1929-1934; Associate Professor, 1934-
1500 Normandy Drive

J. Rosert OpPENHEIMER, Pr.D.
Associate Professor of Theoretical Physics

B.A., Harvard University, 1925; Ph.D., University of Gottingen, 1927.
Associate Professor of Theoretical Physics, University of California,
1930-. California Institute, 1928-

GExNApY W, PoTAPENKO
Associate Professor of Physics

Dipl. in Phys., Un!versity of Moscow, 1917; Hatilitation, 1920. Assistant in
Physics, Moscow Institute of Petrography, 1914-1916; Research Fel-
low, University of Moscow, 1917-1920; Docent of Physics, 1920-1932.
Professor of Physics, University of Taroslawl. 1924-1926; Associate Pro-
fessor, 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 Institute
and of the Meteorological Observatory, Agriculture Academy of
Moscow, 1929-1931. Research Associate, University of Berlin, 1927;
Visiting Lecturer, University of Géttingen, 1929. Recipient of Silver
Medal, University of Moscow, 1914; of the Prize in Physics, Russian
Scientific Council, 1928, Fellow of the Rockefeller Foundation, Cali-
fornia Institute, 1930-1931; Research Fellow, 1931-1932; Associate

Professor, 1932-
1718 Oakdale Street
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WitLiam Ravra SmyrrE, PH.D.
Associate Professor of Physics

A.B., Colorado College, 1916; A.M., Dartmouth College, 1919; Ph.D., Uni-
versity of Chicago, 1921. Professor of Physics, University of the
Philippines, 1921-1923. National Research Fellow, California Institute,
1923-1926; Research Fellow, 1926-1927; Assistant Professor, 1927-1934;
Associate Professor, 1934-

674 Manzanita Avenue, Sierra Madre

Morcax Warp, Pu.D.
Associate Professor of Mathematics

A.B., University of California, 1924; Ph.D., California Institute of Tech-
nology, 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-

241 South Holliston Avenue

Luraer Ewixe WEaR, Pa.D.

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

fornia Institute, 1918-
2247 Lambert Drive

Dox M. Yost, Pu.D.
Associate Professor of Inorganic Chemistry

B.S8., University of California. 1923; Ph.D., California Institute of Tech-
nology, 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-

1971 Rose Villa Street

Frrrz Zwicky, Pu.D,
Associate Professor of Theoretical Physics

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

1260 Lorain Road, San Marino

Carr Davio Axpersox, Pu.D., Nobel Laureate
Assistant Professor of Physics

B.S., California Institute of Technology, 1927; Ph.D., 1930. Recipient of the
Nobel Prize in Physics of the Swedish Royal Academy of Science, 1936.
Assistant in Physics, California Institute, 1927 1930; Research Fel]ow

1930-1933; Assistant Professor, 1933-
280 South Michigan Avenue
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Ricaarp McLEaN Bapeer, Pa.D.

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

low, 1924-1928; Assistant Professor, 1929-
215 Highland Place, Monrovia

Arworp OrviLre BEcxman, Pu.D.

Assistant Professor of Chemistry

B.S., University of Illinois, 1922; M.S., 1923; Ph.D., California Institute 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

Hvceo Bexiorr, Pu.D.
Assistant Professor of Seismology

B.A., Pomona College, 1921; Ph.D., California Instltute of Technology, 1935.
Ass1sta.nt Mount Wilson Observatorv, summers,”1917-1921; Assistant,
Lick Observatory, 1923-1924; Research Assistant in Selsmology, Car.
negie Institution of Washmg on, 1924-1937. Assistant Professor, Cali-
fornia Institute, 1937-

4327 Chevy Chase Drive, Flintridge

Wirtam NoerL Bircusy, M.A,
Assistant Professor of Mathematics
Assistant Registrar
A.B., Hope College, 1899; M.A., Colorado College, 1905. Instructor, Colo-
rado College, 1905 and 1907; Instructor in Physics, University of South-
ern California, summer session, 1916. Instructor, California Institute,
1918-1931; Assistant Professor, 1931- 1500 Sinaloa Avenue

Freperick J. CoNvERsE, B.S.
Assistant Professor of Civil Engineering
B.S. in Mechanical Engineering, University of Rochester, 1914. Appraisal
Engineer, Cleveland Electric Illuminating Company, Cleveland, Ohio,
1914-1915. Student Engineer, General Electric Company, Lynn, Massa-
chusetts, 1915-1916. Instructor in Applied Mechanics, University of
Rochester, 1916-1917. Engineer in Charge of Materials Tests, General
Laboratories, Bureau of Aircraft Production, U. S. 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; Assis-

tant Professor, 1933-
2167 Lambert Drive

Harvey EacrEson, Pu.D.
Assistant Professor of English Language and Literature
Resident Associate in Blacker House

B.A., Reed College, 1920; M.A., Leland Stanford University, 1922; Ph.D.,
Princeton Umversny 1928. 'Instructor in English, University of Texas
1922-1926. California Institute, 1928-

Blacker House
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RoseErTt 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

SterLiNG Exersox, Pr.D.

Assistant Professor of Genetics
B.S., Cornell University, 1922; M.S., University of Michigan, 1924; Ph.D.,
1928. Instructor in Botany, University of Michigan, 1324-1928. Cali-
fornia Institute, 1928- 391 South Wilson Avenue

Crype K. Emery, M.D.
Assistant Professor of X-Ray Therapy
B.A,, University of California, 1923; L.R.C.P., London, 1928, M.R.C.S,,
England, 1928. California Institute, 1931-
445 South Kingsley Drive, Los Angeles

Purir Suzarer Foce, M.B.A.
Assistant Professor of Business Economics
Registrar
A.B., Stanford University, 1925; M.B.A., Harvard University, 1929. Cali-

fornia Institute, 1930-
771 Lakewood Place

Hograce J. Fraser, Pa.D.
Assistant Professor of Mineralogy and Mineragraphy

B.Sc., University of Manitoba, 1825; 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-
2059 Navarro Avenue

Hveua MartiN HurrmawN, Pu.D.

Assistant Professor of Biochemistry
A.B.,, Leland Stanford Junior University, 1925; M.A., 1926, Ph.D., 1928.
Instructor in Chemistry, San Jose Teachers College, 1925-1927; Fellow
of the American Petroleum Institute, Leland Stanford Junior Univer-
sity, 1927-1931. California Institute, 1931-
3280 Mount Curve Avenue, Altadena

‘Wirriam Huse, M.A.
Assistant Professor of English Language and Literature
Editor of Institute Publications

A.B., Stanford University, 1921; M.A., Princeton University, 1928, Instruc-
tor in English, Washington University, 1921-1923; Instructor in En-
glish, Princeton University, 1923-1924; Assistant Professor of English,

University of Kansas, 1927-1929. California Institute, 1929- X
3676 Yorkshire Road
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Irzving Parknmuvest Krick, Pu.D.
Assistant Professor of Meteorology

A.B, Univer51ty of California, 1928; M.S., California Institute of Technol-
ogy, 1933; Ph.D., 1934, Teachmg Fellow, California Institute, 1932-33;
Instructor, 1933- 1935 Assistant Professor, 1935-

2174 San Pasqual Street

FrepErick CrarLEs Linpvary, Pa.D.
Assistant Professor of Electrical Engineering

B.S., University of Illinois, 1924; Ph.D. California Institute of Technology,
1928. Electrical Engineering Department, Los Angeles Raillway Corp-
oration, 1924-1925; Engineering General Department, General Electric
Company, Schenectady, 1928-1930, Assistant in Electrical Engineering,
Clalifornia Institute, 1925-1927; Teaching Fellow, 1927-1928; Instructor,

1830-1931; Asgist Prof - .
ssistant Professor, 1931 1860 Allen Drive, Altadena

Georee EBer MacGixiTie, M.A.
Assistant Professor of Biology

A.B., Fresno State College, 1925; M.A., Stanford University, 1928. In-
structor in Biology, Fresno State College, 1925-1928; Instructor in
Zoology, Hopkins Marine Station of Stanford University, 1928-1929;
Assistant Professor of Zoology, 1929-1932. California Institute, 1932-

Corona del Mar

Fraxcis WinLiam Maxstapt, Pa.D.
Assistant Professor of Electrical Engineering

M.E., Cornell University, 1916; Certificate of E.E., 1916; M.S., California
Institute of Technology, 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 Insti-
tute, 1919-1933; Assistant Professor, '1933-

1666 North Grand Qaks Avenue, Altadena

Artaur EmMmons Ravymonn, M.S.
Assistant Professor of Aeronautics

S.B., Harvard University, 1920; M.S. in Aeronautics, Massachusetts Insti-
tute of Technology, 1921, Asswtant Chief F‘ngineer Douglas Aircraft
Co., Santa Monica, 1925-1935; Chief Engineer, 1935-. California Insti-

tute, 1929- A
554 Moreno Avenue, Santa Monica

Crarres Fraxcis Ricurer, Pu.D.
Assistant Professor of Seismology

A.B., Stanford University, 1920; Ph.D., California Institute of Technology,
1928, Research Assistant in Seismology, Carnegie Institution of Wash-
ington, 1927-1937. Assistant Professor, California Institute, 1937-

1820 Kenneth Way
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Hu~rter Rousk, Dr.-INg.
Assistant Professor of Fluid Mechanics

S.B., Massachusetts Institute of Technology, 1929; S.M., 1932; Dr.-Ing.,
Technische Hochschule Fridericiana, Karlsruhe, Germany, 1932. Mas-
sachusetts Institute of Technology Traveling Fellow in Hydraulics,
1929-1931; Assistant in Hydraulies, 1931-1933; Instructor in Civil Engi-
neering, Columbia University, 1933-1936; Cooperative Laboratory, Soil
Conservation Service, 1936-; California Instltute 1936-

1071 North Chester Avenue

RoceEr Staxtoxn, 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

Erxest Haywoop Swirrt, Pu.D.
Assistant 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 Insti-
tute, 1919-1920; Instructor, 1920-1928; Assistant Professor, 1928-

3140 East California Street

RaYy Epwarp UNTEREINER, J.D., Pua.D.
Assistant Professor of Economics and History

A.B., University of Redlands, 1920; A .M., Harvard University, 1921; J.D.,
Mayo College of Laws, 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, 1924-1925. Member of Cali-
fornia Bar. Instructor, California Institute, 1925-1930; Assistant Pro-

fessor, 1930-
1089 San Pasqual Street

CorneErs A. G. Wiegrsma, Pu.D.
Assistant Professor of Physiology

B.A., University of Leiden, 1926; M.A., University of Utrecht, 1929; Ph.D.,
933 Assistant in Comparatlve Physmlogy, Umver51ty of Utrecht,
1929, 1931; Dondersfonds Research Fellow, 1930-1931; Chief Assistant
Medical Physiology, University of Utrecht, 1932-1934. California Insti-

tute, 1934-
140 South Wilson Avenue

Ebwarp Dunster KremERs, M.D.
Consulting Physician

M.D., University of Michigan, 1903; Graduate, Army Medical School,
1910. Lt. Col. U. S. Army, Retired. Califorma Institute, 1930-

2315 Mar Vista Avenue, Altadena
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Harorp Z. MUssELMAN, 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. Instructor, California Insti-
tute, 1921-1935; Assistant Director, 1935- i

824 East California Street

Wrirriam L. StaxToN, B.A.
Physical Director

B.A., Dickinson College, 1903. Assistant Director of Physical Education,
Pratt Institute, 1903-1904; Director of Athletics and Physical Educa-
tion, Morristown School, 1905-1906; Professor of English and Director
of Athletics, Hamlilton Institute, 1906-1908; Graduate student of En-
glish, Columbia University, 1907; Director of Athletics and Instructor
in Dramatics, 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

Fraxcis Dasawoop Bopg, Pa.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;

Instructor in Geology, 1936-
2446 Sterling Place

Wirriam Borray, Pu.D.
Instructor in Aeronautics

B.S., Northwestern University, 1933; M.S., California Institute of Tech-
nology, 1934; Ph.D., 1936. Assistant and Teaching Fellow, California
Institute, 1934-1936; Instructor, 1936-

760 South Marengo Avenue

James FrepErRICK BONNER, PH.D.
Instructor in Plant Physiology

A.B., University of Utah, 1931; Ph.D., California Institute of Technology,
1934, National Research Fellow in Biology at Utrecht and Ziirich, 1934~
1935, Research Assistant, California Institute, 1985-1936; Instructor,

1936-
290 South Michigan Avenue

LawreNceE Oy Brockway, Pu.D.
Senior Fellow in Chemical Research

B.S., University of Nebraska, 1929; M.S., 1930; Ph.D., California Institute of
Technology, 1933, Assistant and Teaching Fellow, California Institute,
1930-1933; Research Fellow, 1933-1935; Senior Fellow in Research, 1935-

147 South Berkeley Avenue
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DoxaLp SuermaN CrLarx, Pa.D.
Instructor in Mechanical Engineering
Resident Associate in Dabney House

B.S., California Institute of Technology, 1929; M.S. 1930; Ph.D., 1934
?ssislgaﬁt and Teaching Fellow, California Institute, 1929-1934; Instruc-

or, -
Dabney House

ANTHONIE vAN Harreverp, M.D.
Instructor in Physiology

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

Institute, 1934-1935; Instructor, 1935-
702 South Oak Knoll Avenue

Lixpsay Herymuorz, Pa,D.
Instructor in Chemistry

Ph.D., Johns Hopkins University, 1933. Research Fellow, California Insti-
tute, 1933-1934; National Research Fellow, 1934-1936; Instructor, 1936-

1659 Oakdale Street

Louis WincuESTER JoNES, A.B.
Instructor in English Language and Literature
Faculty Associate of the Throop Club
A.B., Princeton University, 1922. California Institute, 1925~
351 California Terrace

WaLpEMAR ALExaNDER Krixorr, B.S.
Instructor in Aeronautics

B.S. in Naval Architecture and Marine Engineering, Massachusetts Insti-
tute of Technology, 1923. Structural and Aerodynamic Analysis Engi-
neer with several aircraft manufacturers (now with the Douglas
Aircraft Co., Inc.), 1924-1934; Lecturer in Aerostatics (part time), Uni-
versity of Detroit, 1930-1932. California Institute, 1934-

1065 Princeton Street, Santa Monica

Ruvorenr M, Laxcer, Pir.D.
Senior Fellow in Astrophysical Research

B.S., College of the City of New York, 1920; M.A., Columbia University,
1921; Ph.D., California Institute of Technology, 1927. Assistant Phys-
icist, Naval Research Laboratory, 1926-1927; National Research Fellow
in Physics, Bureau of Standards, 1927-1929; University of Berlin, 1923-
1930; Assistant Professor of Physics, Massachusetts Institute of Tech-
nology, 1930-1931; Professorial Lecturer in Physics, University of
Minnesota, 1931-1932. Research Fellow in Physics, California Institute,
1932-35; Senior Fellow in Astrophysical Research, 1935-

1065 Locust Street
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Jorx Haviaxp Maxsow, Pu.D.*
Instructor in Geology
B.S., California Institute, 1927; M.S., 1928; Ph.D., 1931. Assistant {in
Geology, California Institute, 1927-1928; Teaching Fellow, 1928-1931;

Instructor, 1931-
653 South Oak Knoll Avenue

Hexry Vicron NeHER, Pa.D.
Instructor in Physics

B.A., Pomona College, 1926; Ph,D., California Institute of Technology,
1031, Assistant in Physics, California Institute, 1928-1931; Research

Fellow, 1931-1933; Instructor, 1933-
1773 Oakdale Street

Wirriam Havywarp Pickerixg, Pr.D.
Instructor in History and Research Fellow in Physics
B.S., California Institute of Technology, 1932; M.S., 1933; Ph.D., 1936.
Graduate Assistant and Teaching Fellow, California Institute, 1932~

1936; Instructor, 1936-
1108 West Kensington Road, Los Angeles

W. Curris RocKEFELLER, M.S.
Instructor in Meteorology and Mechanical Engineering
Resident Associate in Fleming House

B.S., California Institute of Technology, 1932; M.S., 1934. Graduate Assis-
tant and Teaching Fellow, California Institute, 1932-1936; Instructor,

1936-
Fleming House

Bruce Hornproox Sace, Pr.D.

Senior Fellow in Chemical Research

B.S., New Mexico State College, 1929; M.S., California Institute of Tech-
nology, 1931; Ph.D., 1934. Teaching Fellow, California Institute, 1930-
1934; Research Fellow, 1934-1935; Senior Fellow, 1935-

1567 North Holliston Avenue

Erxest Epwixn Securer, Pa.D.
Instructor in Aeronautics

B.S., California Institute, 1928; M.S., 1929; Ph.D., 1933. Assistant in Engi-
neering, California Institute, 1928-1930; Instructor, 1930-

2199 Cooley Place

Frances Haisey Spiviva

Librarian
California Institute, 1914-
1067 North Catalina Avenue

*On leave of absence, 1935-1937.
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Joux Doxovan StronNg, Pu.D.
Senior Fellow in Astrophysical Research

A.B., Kansas University, 1926; M.S., University of Michigan, 1928; Ph.D.,
1930. National Research Fellow in Physics, California Institute, 1930-
1932; Research Fellow in Astrophysics, 1932-1935; Senior Fellow in

Research, 1935-
382 East California Street

James Hormes Sturpivant, Pu.D.

Senior Fellow in Chemical Research
B.A., University of Texas, 1826; M.A., 1927; Ph.D., California Institute of
Technology, 1930. Instructor in Mathematics, University of Texas,
1926-1927. Teaching Fellow, California Institute, 1927-1930; Research

Fellow, 1930-1935; Senior Fellow in Research, 1935-
Athenseum

Axgus E. Tavior, Pu.D.
Instructor in Mathematics

S.B., Harvard University, 1933; Ph.D., California Institute of Technology,
1936. Graduate Assistant and Teaching Fellow, California Institute,

1933-1986; Instructor, 1936~
406 South Chester Avenue, Apartment 38

AvBeErT TyLER, PH.D.
Instructor in Embryology

A.B., Columbia University, 1926; A.M., 1927; Ph.D., California Institute of
Technology, 1929. National Research Fellow in Biology in Berlin and
Naples, 1932-1983; California Institute, 1928~

5 Victoria Square, Marion Avenue

Howzerr NewsorLp Tysox, B.S.
Instructor in Mechanical Engineering

B.S., Massachusetts Institute of Technology, 1920. Assistant Instructor in
Thermodynamics, Massachusetts Institute of Technology, 1920-1921;
Designer for Bureau of Power and Light, City of Los Angeles, 1921-
1922; Managing Engineer, Industrial Engineering and Equipment Co.,
1922-1929; Engineer, C. C. Moore & Co., 1929-1933. Instructor, Cali-
fornia Institute, 1936- 505 South Wilson Avenue

GEORGE WiLLarp WHELAND, Pu.D.*
Senior Fellow in Chemical Research

B.S., Dartmouth College, 1928; A.M., Harvard University, 1929; Ph.D., 1932.
Research Fellow, California Institute, 1932-1935; Senior Fellow in Re-~
search, 1935-. Fellow of the John Simon Guggenheim Memorial Foun-

dation, 1936-1937.

NarumaxiEL W. WiLcox, A.B.
Instructor in Engineering Drawing

A.B.,, Harvard University, 1917, California Institute, 1932-
' 369 South Lake Avenue

*On leave of absence, 1936-1937.
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RESEARCH FELLOWS

VerNoN Leroy Borrmax, Pu.D.

Research Fellow in Physics
B.S., University of Nebraska, 1931; M.S., 1933; Ph.D,, California Institute
of Technology, 1936. California Instltute 1933-

2225 Addison Way, Eagle Rock

Lee Reep BranTLEY, PH.D.
Research Fellow in Physics

A.B., University of California at Los Angeles, 1927; M.S., California Insti-
fute of Technology, 1929; Ph.D., 1930. instructor in Chemistry and
Physics, Occidental College 1930~ 1936. Professor, 1936-. California

Institute, 1935-
2185 Fair Park Avenue, Los Angeles

Jounx B. Buck, Pu.D.

National Research Fellow in Biology
A.B., Johns Hopkins University, 1933; Ph.D., 1936. California Institute,
1936-

314 South Hill Avenue

Davip Gurarie CarcaEsbg, D.Sc.
International Research Fellow in Biology of the Rockefeller Foundation
B.Sc., London University, 1928; M.Sc., 1930; D.Sc., 1936. Lecturer, Kings
College, Liondon, 1931-1936. California Institute, 1936-
3251, South Wilson Avenue

Tromas Sear CaamBErs, A. M,
Junior Fellow in Chemistry of the Harvard Society of Fellows

A.B., Swarthmore College, 1931; A.M., Harvard University, 1933. Junior
Fellow, Harvard Society of Fellows, 1933-, California Institute, 1936-

Athenseum

Cuazrres DuBois CoryveLL, Pu.D.
Research Fellow in Chemistry

B.S., California Institute of Technology, 1932; Ph.D., 1935. German-Ameri-
can Exchange Fellow, Miinchen, 1933-1934. California Institute, 1932-

92247 Prospect Street, Wilmar

Gorrrriep DitwyrLer, Dr. Ina.
Research Fellow in Mechanical Engineering
Mech. Eng., Eidgendssische Technische Hochschule, Ziirich, 1929; Dr. Ing.,

1934, California Institute, 1934-
1447 East Las Lunas Street

Cuarres Decarn, D.Sc.

Feliow in Chemistry of the C. R. B. Educational Foundation

Candidat. in Sciences, University of Liege, 1928; Dr.Sc., 1932; Protection
against Poisonous Gas Laboratory, 1933; National Research Fellow,
University of Liege, 1934-1936; C. R. B. Fellow, California Institute,

1936-
1637 Winship Street



34 CALIFORNIA INSTITUTE OF TECHNOLOGY

Mavrice DoxnxELLy, Pu.D.
Research Fellow in Geology and in Hydraulics
(Soil Conservation Service, Department of Agriculture)

E.M., Colorado School of Mines, 1929; M.S., California Institute of Tech-
nology, 1933; Ph.D., 1935. California Institute, 1930-

Fraxk Grass DuoxNineroxn, Pu.D.
Research Fellow in Physics of the Carnegie Corporation
B.S., University of California, 1929; Ph.D., 1932, California Institute, 1932-
338 Adena Street

Joux Curistoruer Dykes, B.A.
Commonwealth Fund Fellow in Aeronautics

B.A., Cambridge University, 1936. California Institute, 1936-
Athenaum

James ExcrisH, Jr., Pa.D.
Research Fellow in Chemistry
B.A., Yale University, 1933; Ph.D., 1936. California Institute, 1936-
1295 San Pasqual Street

Frep Fairsrormer, D.Sc,

Leverhulme Fellow in Chemistry
B.Se., University of Manchester, 1915; M.Sc., 1916; D.Sc., 1925. Senior
Lecturer in Chemistry, University of Manchester (England), 1931-.
California Institute, 1936-

Wirrtiam Avrrep Fowikr, Pu.D.

Research Fellow in Physics

B.Eng.Physics, Ohio State University, 1933; Ph.D., California Institute of
Technology, 1936. California Institute, 1933-
Athengum

Grore HERRMANN MarTiN GorrscHEWwsKkI, D.PHIL,
International Research Fellow in Biology of the Rockefeller Foundation

D.Phil.,, University of Koenigsberg, Pr., 1932. International Research Fel-
low, Tihany, Hungary, 1933. Research Assistant, Kaiser Wilhelm
Institut fiir Biologie, Berlin-Dahlem, 1934-. California Institute, 1936-

903 East Delmar Street

GrorGe CHarLEsworTH HampsonN, D.PHIL

Commonwealth Fund Fellow in Chemistry
B.A., B.Sc., Oxford University, 1932; D.Phil., 1934. Ramsay Memorial Fel-
low, Oxford University, 1934-1936. California Institute, 1936-
Athenaum

Lestie Howarra, Pu.D.
King’s College Research Fellow in Aeronautics

B.Sc., Manchester University, 1931; B.A., Cambridge University, 1933; Ph.D.,
1936. Research Fellow, King’'s College, Cambridge, 1936-. University
Lecturer in Mathematics, Cambridge, 1936-. California Institute, 1936-

40 South Wilson Avenue
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ArtrHUr THOMAS IrPEN, PH.D.
Research Fellow in Hydraulics

Diplom-Ingenieur, Technische Hochschule, Aachen, 1931; M.S., California
Institute of Technology, 1935; Ph.D., 1936. California Institute, 1934-

Dormitory

Puirip Truman Ives, M.A.
Research Fellow in Biology

B.A., Amherst College, 1932; M.A., 1934; Rufus B. Kellogg University
Fellow of Amherst College at the California Institute, 1934-

177 South Mentor Avenue

Joser JEroME JoHNSON, PH.D.
Research Fellow in Astrophysics

B.S., California Institute of Technology, 1930; M.S., Ohio Wesleyan Uni-
versity, 1932; Ph.D., California Institute of Technology, 1935. California

Institute, 1932-
596 South Greenwood Avenue

Erwin Keurxer, Dr.Pic.
International Exchange Fellow in Physics

Universitit Koéln, 1931-1936; Technische Hochschule, Dresden, 1932; Tech-
nische Hochschule, Berlin, 1933, Dr.Phil.,, Universitit Koln, 1936.

Athenzum

GirBert Wirrtiam King, Pr.D.
National Research Fellow in Chemistry

S.B., Massachusetts Inétitute of Technology, 1933; Ph.D., 1985. California

Institute, 1935-
Athenzum

Harry Ariister Kirkparrick, Pu.D.
Research Fellow in Physics

B.S., Occidental CUollege, 1914; Ph.D., California Institute of Technology,
1931. Associate in Physics, University of California at Los Angeles,
1924-1928; Instructor in Physics, Occidental College, 1929-1930; Teach-
ing Fellow in Physics, California Institute of Technology, 1930-1931;
Assistant Professor of Physics, University of Hawaii, 1931-1935; Assis-
tant Professor of Mathematics, Occidental College, 1935-1936; Assistant
Professor of Physics and Acting Head of the Department, 1936-. Cali-

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

Doxarp Dominic MacLerrax, Pa.D.
Research Fellow in Geology

E.M., Montana School of Mines, 1922; M.A., Columbia University, 1925;
Ph.D., California Institute of Technology, 1936. California Institute,

1935~
241 South Holliston Avenue
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Eowin D. McKeg, B.A.
Research Fellow in Geology

B.A., Cornell University, 1928. Graduate work, Cornell University, 1929;
University of Arizona, 1930; University of California, 1932. Naturalist,
National Park Service, 1929-. Research Associate, Carnegie Institution
of Washington, 1930-. Trustee, Museum of Northern Arizona. Chief
Naturalist, Grand Canyon National Park, 1928-. California, Institute,

1936- 790 South Pasadena Avenue

Sera HExry NEDDERMEYER, PH.D,
Research Fellow in Physics
A.B., Stanford University, 1929; Ph.D,, California Institute of Technology,

1985. California Institute, 1935- A R
963 East California Street

RavymonDp ALFrEp PETERSON, Pu.D.
Research Fellow in Geophysics
B.S., California Institute of Technology, 1931; Ph.D., 1935. California Insti-

tute, 1931-
199 South Fair Oaks Avenue

Joux I. Suarer, Jr., Pr.D.
National Research Fellow in Biology
B.A., Dartmouth College, 1933; Ph.D., Cornell University, 19386. California

Institute, 1936~
457 South Hudson Avenue

Hamprox Smita, Pr.D.
Research Fellow in Geology
B.S., California Institute of Technology, 1928; Ph.D., 1934. California

Institute, 1928-
653 South Oak Knoll Avenue

Josrua LawreNce Soske, PH.D.
Research Fellow in Geophysics

G.E., Colorado School of Mines, 1929; M.S., California Institute of Tech-
nology, 1932; Ph.D., 1935. California Institute, 1931-

1190 North Michigan Avenue

Harorp Doveras Serincarr, D.PHIL,
Commonwealth Fund Fellow in Chemistry

B.A., Oxford University, 1933; B.Sc., 1934; D.Phil.,, 1936. California Insti-
tute, 1936-
Athenzum

Frep Strrr, Pu.D.
Research Fellow in Chemistry

B.S., Carnegie Institute of Technology, 1932; M.S., 1933; Ph.D., California
Institute of Technology, 1936. California Institute, 1933-

875 East Concha Street, Altadena
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Viro Aveust VaxoxNr, M.S.

Research Fellow in Hydraulics*

B.S., California Institute of Technology, 1926; M.S., 1932. Engineer with
McClintic Marshall Corp., 1926-1928, 1931-1932; Engineer with American
Bridge Company, 1928-1930. California Institute, 1932-. Project Man-
ager, Cooper ative Laboratory, Soil Conservation Service, 1935-

386 South Meredith Avenue

SioNnEy WEINBAUM, Pu.D.
Research Fellow in Chemistry
B.S., California Institute of Technology, 1924; Ph.D., 1933. California

Institute, 1929- .
167 South Wilson Avenue

Mavrice WHITTINGHILL, Pu.D.
National Research Fellow in Biology

A.B., Dartmouthy College, 1931; Ph.D., University of Michigan, 1936. In-
structor in Z oology, Dartmouth College, 19381-1933. California Institute,

1936-
447 South Lake Avenue

Huserr J. Yeariy, Pu.D.
National Research Fellow in Physics

B.S., University of Oregon, 1927; M.S., 1929; Ph.D., Purdue University, 1934.
Instructor in Physics, Purdue University, 1934-1936. California Insti-

tute, 1936-
1887 Monte Vista Street

J. Pavy 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 T.atin America and in Brazil, 191%-1932.

California Institute, 1932~
1491 North Ilolliston Avenue

RESEARCH ASSISTANTS
Gustav Avsrecirr, MLA,
Research Assistant in Chemistr}f
B.A., University of California at Los Angeles, 1935; M.A., 1936, California

Institute, 1936-
1341 East Villa Street

Georee Harorp ANDERsoN, Pu.D.
Curator in Physical Geology

A.B., Stanford University, 1917; A.M., 1920; Ph.D., California Institute of
Technology, 1933. Instructor in Geology, University of Colorado, 1928-
1929; Teaching Fellow in Geology, California Institute, 1929-1933;
Research Fellow, 1933-1934; Curator, 1934-

2021 Santa Anita Avenue, Altadena

#Soil Conservation Service, Department of Agriculture.
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Simon HarveEy Bauer, Pa.D.
Research Assistant in Chemistry
B.S., University of Chicago, 1931; Ph.D., 1935. California Institute, 1935-
Athenseum

Hvucu Stevexs Berr, A.B.
Research Assistant in Hydraulics*

A.B., Western Reserve University, Cleveland, 1922, With TU. 8. Indian.
Service, 1932-1935; in _charge of Cooperative Field Laboratory, Soil
Comnservation Service, Mexican Springs, New Mexico, 1985-. California

Institute, 1936-
Leupp, Arizona

Wirrrax Ravymonp Bererex, B.S.
Research Assistant in Biology
Conductor of the Orchestra
B.S., California Institute of Technology, 1932, California Institute, 1933-
1056 East Walnut Street

Cuarres Best, B.S.
Research Assistant in Chemistry
B.S., California Institute of Technology, 1936. California Institute, 1936-
1439 Las Lunas Street

‘WirLiam Haroo Bowexn, M.S.
Research Assistant in Aeronautics

B.S., University of California, 1928; M.S., California Institute, 1932. Cali-
fornia Institute, 1932- 2067 Paloma Street

Nepu1 ArserT CHRISTENSEN, M.S.
Research Assistant in Hydraulics*

B.S., Brigham Young University, 1925; B.S.C.E., University of Wisconsin,
1928; M.S., California Institute of Technology, 1934. Location Engineer,
Wisconsin State Highway Commission, 1928; Professor of Engineering,
Ricks College, 1928-1933; Liecturer in Mechanics and Hydraulics, Uni-
versity of Southern California, 1936. California Institute, 1934-

119 South Temple Avenue, Temple City

Jacos DuBnorr, 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; Re-
search Biochemist, University of Kazan, U. S. 8. R., 1934-1936. Cali-

fornia Institute, 1936-
1932 North Normandie Street, Los Angeles

Emory L. Ervis, Pr.D.
Research Assistant in Biology
B.S., California Institute, 1930; M.S., 1932; Ph.D., 1934. Research Assistant
in Fiochemistry, California Institute, 1934-1935; Chemist, Food and
Drug Administration, 1935-1936. California Institute, 1936-
3009 Hyperion Avenue, Los Angeles
*Soil Conservation Service, Department of Agriculture.
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Doxarp Forraxp, M.S,
Research Assistant in Physics
B.S., University of Utah, 1933; M.S., California Institute of Technology,

1936. California Institute, 1936~
177 South Mentor Avenue

SmxeEYy Warrer Fox, B.A.
Research Assistant in Biology
B.A., University of California at Los Angeles, 1933. California Institute,

314 South Chester Avenue

Eustace L. FurLone
Curator in Vertebrate Paleontology

Assistant in Paleontology, 1903-1910; Curator of Vertebrate Paleontology,
University of California, 1915-1927. California Institute, 1927-

270 South Roosevelt Avenue

Lowewrs Forrest GREEN, B.S.
Research Assistant in Biology

B.S., California Institute of Technology, 1931. California Institute, 1932~
125 North Wilson Avenue

Frep Dersrinee KNosrock, M.S.
Research Assistant in Aeronautics

B.Sc., University of Michigan, 1926; M.S., 1927. California Institute, 1935-
1257 Lexington Avenue

Leo M. Levi, M.D.
Research Assistant in X-Ray Therapy
A.B., Ohio State University, 1923; M.D., Jefferson Medical College, 1927.

California Institute, 1934-
95 South Los Robles Avenue

GeorGE HEINEMANN MarmonT, B.S.
Research Assistant in Biology

B.S., California Institute of Technology, 1934. California Institute, 1935-
Athenzum

RoserT MaRTIN OAKs, B.S.
Research Assistant in Hydraulics¥

B.S., California Institute of Technology, 1931. Engineering, Chemical Prod-
ucts Company, 1931-1932; Pasadena Water Department, 1932-1935.

California Institute, 1935-
572 North El Molino Avenue

*Soil Conservation Service, Department of Agriculture.



40 CALIFORNIA INSTITUTE OF TECHNOLOGY

J. Par O’NEiLL, B.S.
Research Assistant in Hydraulics*

B.8., New Mexico State College, 1935. California Institute, 1935-
441 South Chester Avenue

Georce HeErmaN Orro, S.B.
Research Assistant in Hydraulics*

S.B., University of Chicago, 1931. California Institute, 1935~
258 South Hudson Avenue

JoHANNES VAN OVERBEEK, PH.D.
Research Assistant in Biology

B.Sc., University of Leyden, 1928; M.S., University of Utrecht, 1932; Ph.D.,
1933. Assistant in Botany, Umversny of Utrecht, 1933- -1984. California

Institute, 1934-
863 North Sunset Boulevard, Arcadia

GrEN PerERson, M.S.
Research Assistant in Plhysics

B.8.,, Brigham Young University, 1929; M.S., California Institute of Tech-
nology, 1936. Member of Techmcal Staff Bell Telephone I.aboratories,

1529-1934. California Institute, 1936-
814 South Michigan Avenue

WirLys Parxisoxy Porexog, Pu.D.
Curator in Invertebrate Paleontology

B.8., George Washington University, 19380; M.S., California Institute of
Technology, 1933; Ph.D., 1936. California Institute, 1930-

446 South Hudson Avenue

Harorp Fraxx Ricxarps, M.S.
Research Assistant in Hydraulics®

B.S., California Institute of Technology, 1926; M.S., 1935. Engineer, Ameri-
can Liquid Meter Company, 1926-1934. California Institute, 1935-

771 East Fourteenth Street, Los Angeles

Joux L. Rmmeway
Scientific Illustrator in Vertebrate Paleontology

Chief Illustrator, United States Geological Survey, 1898-1920; Artist, Car-
negie Institution of Washington, 1910-. California Institute, 1929-

635 North Pacific Avenue, Glendale

Marstox CLEAVES SARGENT, Pu.D.
Research Assistant in Biology
A.B., Harvard University, 1928; Ph.D., California Institute of Technology,
1934, California Institute, 1930- X
241 South Holliston Avenue
*Soil Conservation Service, Department of Agriculture.



STAFF OF INSTRUCTION AND RESEARCH 41

CuarLEs Lewis ScuNEIDER, B.S.
Technical Assistant in Biology

B.S., Californiza Institute of Technology, 1934. California Institute, 1934-
1007 North Brand Boulevard, Glendale

Cris-Ciuex Tax, Pr.D.
Research Assistant in Biology

B.S., Soochow University, 1930; M.S., Yenching University, 1932; Ph.D.,
California Institute of Technology, 1936. Instructor in Biology, Soo-
chow University, 1932-1934, California Institute, 1936-

290 South Michigan Avenue

Doxarwn C. WessTER, B.S.
Research Assistant in Chemistry*#¥
B.S., California. Institute of Technology, 1935. California Institute, 1935-
1846 North Van Ness Avenue, Hollywood

Merir PENN1MAN WHITE, PH.D.
Research Assistant in Hydraulics®

A.B., Dartmouth College, 1930; C.E., 1931; M.S., California Institute of
Technology, 1932; Ph.D., 1935. California Institute, 1931-

310 South Grand Oaks Avenue

Frovp L. Haxes, D.O.
Physical Trainer

D.O., College of Osteopathic Physicians and Surgeons, Los Angeles, 1921.
California Institute, 1923-
2115 Layton Avenue

Joux Hexry Lyoxs, Mus.Doc.
Director of Glee Club

Mus.Doc., Northwestern University, 1916. Director of Musical Education,
Pasadena City Schools, 1925-. California Institute, 1936-

356 Alameda Street

Avpre L. Stoxng, M.S.
Director of Band

B.S., University of Southern California, 1932; M.S., 1934. California Insti-

tute, 1931- .
2051 Jefferson Drive, Altadena

oil Conservation Service, Department of Agriculture.
American Petroleum Institute.
s




42 CALIFORNIA INSTITUTE OF TECHNOLOGY

TEACHING FELLOWS AND GRADUATE ASSISTANTS

HagroL JoHN ALWART . . . . e e . .. Civil Engineering
B.S., Northwestern University, ‘36

Huser® ANDREW ARNOLD . . . « . « . « . . Mathematics
A.B3., University of Nebraska, 3?

Howra ¥p Haskerr, Barmey . . . . . . . . . . . . . . Physics
A 3., Haverford College, '32.

Arax ¥larry Bate . . . -« + « .« . . Electrical Engineering
B.S ., University of Illmms 33,

G. Vicror Bearp . . -« « « +« « + . . Chemistry
B.A ., University of Utah ’28; M A., ’33.

RoserT AborrH BrckEr . . . -« « +« +« « .+ .« . . . Physics
B.S., College of Puget Sound, 3o

Davio ¥Fuimer BExper . . . . . . . . . . . . . . . Physies
B.S., California Institute, '33; M.S., "34.

IrviN¢ Berrer . . .« <« « <« . .+ . . Aecronautics
B.S., New York Umversxty, ’36

Roserr DEVore Bocme . . . . . . . . . . . . . . . Biology
B.S., California Institute, ’34.

EvcexE Mirrerr BrusyNer . . . . . « « .« . . . . . Physics
B.S., California Institute, ’'33; M. S

RoBerr PEARNE Brysow . . . .+« . . Geology
A.B., University of Cahforma at Los Angeles '34

Roranp AxTHONY BupENHOLZER . . . . . Mechanical Engineering
B.S., New Mexico State College of Agriculture and Mechanical Arts, ’35.

Westey THEODORE BUTTERWORTH . . . . . . . . . . Aeronautics
B.S., Northwestern University, ’36.

ArLEXANDER CrRaANg CHARTERS . . . . . . . . . . . Aeronautics
B.S., California Institute, '34; M.S., '36.

Crype CuraBerrson CHIVENS . . . . . . . Mechanical Engineering
B.S., California Institute, ’35.

Haery Vicror CHurcH, JR. . . . . . . . . . . . . . Geology
B.A., Carleton College, ’36.

WiLLiaxe Giserr CLaRx . . . . . . . . . . . . . . Biology
B.A., University of Texas, '31.

Fraxcis HErringer CLAUSER . . . . « . . . . . Aeronautics
B.S., California Institute, '34; M , '35,

Mirrox Ure Cravser . . . . . . . . . . . . . . ZAeronautics

B.S., California Institute, ’34; M.S., '35.



STAFF OF INSTRUCTION AND RESEARCH 43

Ken~nErH Carr CRUMRINE . . . e e e e e e e, Physics
A.B., University of Kansas, "32; A M

James WaLrace Daity . . . . . . . . . Mechanical Engineering
A.B., Stanford University, ’35.

Levererr Davis, Jr. . . . -« « <« 4+ v+« « .« . . Physices
B.S., Oregon State College, ’36.

.

CHARLES ALEXANDER Dawsox, Jr. . . . . . . . . . . . Geology
B.S., California Institute, ’35.

Awperr Ozvo DEXKER . . . . . . . . . . . . . . . Chemistry
B.S., California Institute, ’35.

Lewis AtexaxpEr DELsasso . . . . . . . . . Physics
A.B., University of California at Los Angeles ’30.

Rosert J. DERY . . . -« +« « .+ .« .« . . Chemistry
B.S., University of Oregon, ’31

Horrey BuckingHAM DickiNsox . . . . . . . . . . Aeronautics
B.S., California Institute, ’36.

Mervizie ArtHorR Dike . . . . . . . . . Mechanical Engineering
B.8., Northwestern University, ’36.

Roserr PaLMEr DizworTt . . . . . . . . . . . . Mathematics
B.S., California Institute, 36.

Epwarp Busaxexrr Dorr . . . . . . . Electrical Engineering
B.S., California Institute, '34; M S ’35.

Roserr Marx DmrEYER . . . . . . . . . . . . . . . Geology
B.S., Northwestern University, ’'34.

Vicror Erconin® . . .« +« + <« < < . . . < . Mathematics
B.S., California Instltute ’33; M.S., ’35. ’

Ex¢rg Errs . . . . . . . .« v« +« « . « . . . Physics
B.S., Texas Christian Un1vers1ty, *36.

Mirron Harrmson Evawns . . . . . . . . . . . . . . Geology
B.S., California Institute, ’35.

Warrer M. FErsasser . . . .« + « <« <« . . . Meteorology
Ph.D., University of Gottmgen 27,

Evcene HexpersoNn Ewysrer' . . . . . . . . . . . . Chemistry
B.Ch., University of Minnesota, '35.

Mi~nor Lovss FamrMany . . . . . . . . Mechanical Engineering
B.S., California Institute, ’36

Woriam Morris Freprer . . . . . . . . . . . . . . Geology

B.A,, Carleton College, '36.

"Henry Laws Fellow.
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Pavr €Cuaries FIxe' | e e -« . . Physics
B..A., University of Oklahoma, ’30 M S., Cahforma Institute, '36.

Marxk GarbpNEr Foster . . . <+« « .« .« « . . . . Physics
A. B, University of Miami, ’35

Georg®E Froyp Fraxcis . . . .+ + . « . Electrical Engineering
B. S, University of Nevada, ’36

CLIFFORD SYMES‘ GARNER « + v v« v v v e e Chemistry
B. S., California Institute, '35.

VErRNON ArTHUR CHARLES GEVECKER . . . . . . Civil Engineering
B. ., Missouri School of Mines, "31.

Hexryw Jonn Gooowin . . . . . . . . . . . Civil Engineering
B. S, California Institute, ’36.

NeEwar AN ArNorp Hawt* . . . . . . . . . . . . . Mathematics
A.B., Marietta College, ’34.

Ross T.owerr Haxo . . . . . . . . . . . Electrical Engineering
B.S., California Institute, ’36.

Date Roscoe Harris . . . . . . . . . . . . . . Meteorology

B.S., University of Washington, ’'36.

Artaor Erviorr Harrsoxy . . . . . . . . Electrical Engineering
B.S., University of California, ’36.

RoserT Groree Hrrrer . . <« « . « <« . . . . . . Biology
B.S., Baldwin-Wallace College, '36.

Pavr CarrineroNy Hexsmaw . . . . . . . . . . . . . Geology
A.B., Harvard College, ’36.

Bruce Larmax Hicks . . . . . . . . . . Physices

B.S., California Institute, ’36.

Joux Frawcs Hixps . . . .« « « <« .« . . . . . Physics
B.A., Queen’s University, ’39, M.A., ’36.

Ricirarp H. Horrer . . e . . Geology
A.B., University of Cahtmma at Los Angeles 3o MA 36.

Normaxn Harorp Horowrrz . . - .+« « .+« .+ . . . . Biology
B.S., University of Pittsburgh, 36

Warrer Laverxy Howraxo . . . . . . . . . . . . Aeronautics

B.S., California Institute, '34; M.S., '35 and '36.
Wirtrzam Dowp Huyasox Biology
B.S., California Institute, '36.

Henry Laws Fellow.
2Caroline W. Dobbins Fellow.
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Doxarp Horsxes Hyers' . . . « + +« +« « « . . Mathematics
A.B., University of Cahforma at Los Angeles, ’33; M.A., ’34.

Oscar BRANCEIE JACKsON . . . .+ « « . . . . Physics
B.S., Texas Christian Dmvermty, '34; MS California Institute, ’35,

Ray JEXSEN S 83 a1 Engineering
B.S., California Institute, "36.

Vincent CoorER KELLEY® . . .« .« . . Geology
A.B., University of Cahforma at Los Angeles ’31; M.S., California
Instltute, *82.

Tuis EMmerr KeMNITZER . . . . . . . . . . . . . . Geology
A.B., Stanford University, '25; M.S., California Institute, ’33.

Rosert Vose Laaneyom' . . . . . . . . . . . . . . . Physics
A.B., Harvard College, '35,

Epwix Nicmoxrs Lasserree . . . . . . . . . . . . . Chemistry
B.S., Montana State College, ’33.

THomMas LAURITSEN .+« s+ <« « .+« v « .« < . . . Physics
B.S., California Institute, ’36.

Henrr Arriior Levy . . . .« « « .« v« . . . . Chemistry
B.S., California Institute, 3a.

SameeL Lrovyp Lapson . . . . . . . Civil Engineering
B.A.Sc., University of Brltlsh Columbld, ’36.

ABE LLOSHAKOFF . . . e e e e e . . . . Biology
A.B., University of Cahforma at Los Angeles, ’35 M.A., ’'36.

Rosert HarraN MacKxwHr . . . . . . ., . . . . . . Biology
B.A., Columbia, College, '36.

FraNK JosEpe Marina . . . . . . Aeronautics

B.S., Agricultural and 'V[echamcal College of Texas, '34; M.S., Cali-
fornia Institute, '35.

GiLBerr Doxarp McCaxx . . . . . . ZElectrical Engineering
B.S., California Institute, "34; M. S

Winriam Burperre McLeax®* . . . . . . . . . . . . . Physics
B.8., California Institute, "35.

James Wmson McRae . . . . . . . . . . Electrical Engineering

Resident Associate Ricketts House.
B.S., University British Columbia, '33; M.S., California Institute, '34.

GeorGge RorraNp MELLINGER . . . . . . . . . . . . Aeronautics
B.A., Drake University, '36.

1Henry Laws Fellow.
Blacker Fellow.
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Hagrorp Davip MicHENER
B.S., California Institute, ’34.

Parx H avs MiLLer, Jr.
B.S., Haverford College, ’36.

Conrabd RoOEBEN MULLER

B.S., California Institute, '36.

Avrrrep E. MuxNiEr

C.E., Rensselaer Polvtechmc Instltute

‘WassoN WALTER NESTLER .

B.S., California Institute, '36.

Fraxnkx OPPENHEIMER .

B.A., Johns Hopkins Umvers1ty ’.53

Ersuvrr FrRANKLIY OSBORN'

B.A., DePauw University, ’32

DArRrRerLL. WAYNE OsBORNE®

A.B., University of California at Los Angeles '35,

Carr F. J. OVERHAGE .

B.S., California Institute, ’31 M. S

KenNeETH James PALMER

B.S., University of California, ’35.

Srmox PAastERNACK?

B.S., University of Albex ta, ’35

Fowin WooLMan Paxson*

B.S., California Institute, "34.

WiLrarp Dickson PyE
A .B., Oberlin College, '85.

Evecene Howarp QuUiNN

A.B., University of Cahforma at Los Angeles ’33.

Lovuis TELEMmAcus RADER

’36.

; M.S., Northwestern University, ’34.

- . . Biology

- . . Physics

Electrical Engineering

. . . . Civil Engineering
.. . Electrical Engineering
. . Physics
Geology
Chemistry
Modern Languages
Chemistry
Mathematics
Mathematies
Geology
Meteorology

Electrical Engineering

B.A.Sc., University of Bl‘ltlsh Columbla, ’33; M.S., California Institute,

’35.

C. Ervst REDEMANN

A .B., University of Cahforma at Los Angeles ’31.

JorN SARGENT RINEIIART

B.S., Northeast Missouri State Teachers College, 34; A.B, ’35.
.« « « « « . Mathematics

Davip Rome .
A.B., Harvard College, '35.

1Blacker Fellow,

“HElizabeth Thompson Stone Scholar.
Caroline W. Dobbins Fellow.

iHenry Laws Fellow.

Chemistry

Physics
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Lewis BeExyixe Rumerw, Jr. . . . . . . . . . . . Aeronautics
B.S., Georgia School of Technology, '33.

VerxEr Freperick Hexwry Scwomaker' . . . . . . . . Chemistry
B.S., University of Nebraska, '34; M.S., '35

Jou~ Russern ScHuLtz . . . . . . . Geology
A.B., University of Illinois, '31; M.S., Northwestern University, *33.

Wirriax REEs SEARS . . . . . . . . . . . . . . Aeronautics
B.Aero.E., University of Minnesota, ’34.

Howarp StaNLEY SEIFERT® . . . . . . . . Physics
B.S., Carnegie Institute of Technology, '32; M S '34.

Perer Vax HorNE SErreLL . . . . . . . Mechanical Engineering
B.S., California Institute, ’36.

Herperr BaRNETT SHAPIRO. . . . . . . . Mechanical Engineering
B.S., California Institute, '36.

WiLiam EveENe Swnow . . . . . « . . . Geology
B.A.Sc., University of British Columbla, 35; M.A.Sc., 36.

Witrisam Epwarps StepmeNs . . .+« . . . . . Physies
B.A., University of Washington, '32; M. S

Homer JosepH STEWART . . . . . . . . Aeronautics

B.Aero.E., University of ‘V[mnesota ’36.

ArrHUR James Stosick’ . . . -« « . « . . . . Chemistry
B.S., University of \’V]sconsm ’36.

Joux Freperrck Strem, Jr. . . . . . . . . . . . . . Physics
B.S., California Institute, '36.

MaRTIN SUMMERFIFLD . . . . . . . . . . . . . . . . Physics
B.S., Brooklyn College, ’36.

Hoxg-Koxe Suxe . . . .. . . Chemistry

B.S., St. John’s Umvers1ty, bhanghal ’32, M.A., Bo::ton University, ’35.

Doxarp Svrssoxn Tayror . . . . . . . . . . . . . Chemistry
B.A., Linfield College, ’35.

Axers CampBerL TrEGIDGA' . . . . . . . . . Physics
B.A., University of British Columbla '32; B.App.Sc., '33; M.A., ’35.

Trueobore VERMEULEN . . . . . . . . . . . . . . Chemistry
B.S., California Institute, ’36.

Warren Orvar Waeser . . . . . . . . . . . Civil Engineering
B.S., State College of Washington, '34; M.S., University of Michigan,
’36.

1Elizabeth Thompson Stone Scholar.
?Caroline W. Dobbins Fellow.
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ErLING SANBORN WALSETH . . . . . . . . . . Civil Engineering
B.S., South Dakota State College, ’35.

DerperT JoNEs WArRD . . . . - « . . . FKlectrical Engineering
B.S. University of Idaho, ’34

Kenresar Warawase! . . . . . . . . . . . . . . . . Physics
B.S., California Institute, '36.

JouNn LEvpex WesB . . . .« « « . . <« . .+ . . . Biology
B.S., California Institute, ’36.

Joun Cawsg WeELLs . . . < e e -+ o . o+« . . Geology
B.S., University of Idaho, ’36.

Joux Smearoxn Wieoins' . . . . . . . . . . . . . . Physics
A.B., Earlham College, ’36.

HaroLp Forses Wrey . . . . . . . . . . . . . . . Physics
B.A., Denison University, ’35.

Joax Norrow Wimsoxn . . . .. .+ . . Chemistry
B.A., University of British Columbla, '34; MA ’36.

Savr, WINSTEIN . . . . . . . . . . . . . « . . . Chemistry
A.B., Universgity of California at L.os Angeles, '34; M.A., ’35.

Carros Cravoe Woop . . . . . . . . . . . . . . Aeronautics
A.B., College of the Pacific, '33: M.S., California Institute, ’34 and ’35.

Louvvax Eisgrr Woop . . . . . . . . . . . . . . Meteorology
B.Sc., Alma College, '29; M.S., California Institute, '35.

BraprLey Hosarr Youne . . . .« « <« . . .« . Aeronautics
B.S., California Institute, ’35; M S

Lrovp Rosert Zuymwarr . . . . . . . . . . . . . . Chemistry
B.S., California Institute, ’36.

1Caroline W. Dobbins Fellow.

Wigiting Jrofessors, 1936 - 1937

Warren P. Spexcer, Ph.D., Professor of Biology, College of Wooster.
196 South Oakland Avenue

Sewarr Wricur, Sc.D., Professor of Zoology, University of Chicago.
1000 Concha Street, Altadena



S1aff of Instruction and Research
Summary

DIV'ISION OF PHYSICS, MATHEMATICS AND
ELECTRICAL ENGINEERING

RoserTt A. MinLixaxn, Chairman

PROFESSORS
Harrw BatEman, Mathematics, Theoretical Physics, Aeronautics
Egpic I. Berr, Mathematics
Tra S. Bowen, Physics
Pauvr S. Erstein, Theoretical Physics
WitLram V. Houston, Physics
Cuarxrs C. LavriTseN, Physics
RoserT A. MiLLixaN, Physics
Sezrey G. Muop, X-Ray Therapy
Rovax. W. SorenseN, Electrical Engineering
Ricearp C. Tormax, Physical Chemistry, Mathematical Physics
Harry C. Vax Buskirk, Mathematics
EarxEest C. Warson, Physics

RESEARCH ASSOCIATES
DinsmoRe ALTER, Statistics SamueL J. BarxeTs, Physics
Jesse W. M. DuMoxbp, Physics

ASSOCIATE PROFESSORS
Arexaxper GoETz, Physics
S. StoarT MackEowN, Electrical Engineering
Arwistorre D. Micmar, Mathematics
J. Roserr OrPENHEIMER, Theoretical Physics
Gexxapy W. Porapenxo, Physics
WrLiam R. SmyraE, Physics
Morcax Warp, Mathematics
Lurraer E. Wear, Mathematics
Frirz Zwicky, Theoretical Physics

ASSISTANT PROFESSORS
CarL D. Axperson, Physics
Wirriam N. Bircusy, Mathematics
Crype K. Emery, X-Ray Therapy
Freperick C. Lixpvary, Electrical Engineering
Fraxcis W, Maxsranr, Electrical Engineering
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INSTRUCTORS

H. Vicror Nener, Physics
Axcus E. Tavror, Mathematics

FELLOW OF THE CARNEGIE CORPORATION
Fraxx G, DuNNINGTON

NATIONAL RESEARCH FELLOW IN PHYSICS
Hvusert J. YEARIN

RESEARCH FELLOWS IN PIIYSICS

VeRNE L. Boroymax Harry KIRKPATRICK
L. Rem BraxTrEY Skt H. NEDDERMEYER
Warxrriax A, FowrLer Witriam H. PrcxeriNe

J. Pavr Yourz

INTERNATION AL EXCHANGE FELLOW
Erwix Kevrner, Physics

RESEARCH ASSISTANTS

Doxarp ForLaxo, Physics Lo Levi, X-Ray Therapy
Grex Prererson, Physics

TEACHING FELLOWS AND ASSISTANTS

HusBErt A, ARNOLD RozerT V. LANeMUIR®
Howwraxp H. Bamey Trowas LAURITSEN
Arvax H. Bate GiueerT D. McCannx
RoBerT A. BECKER ‘Wirriam B, McLEaN?
Davip F. Benber James W. McRax
EveeENE M. BRUNNER Parx H. Mrrrer, Jr.?
Kexwera C. CRUMRINE ) Coxrap R. MULLER
Leverert Davis, Jr. Wasson W. NESTLER
Lewrs A. DeLsasso Fraxx OPPENHEIMER
RoBerT P. DiLworTH Simox PASTERNACK®
Epwarp B. Do Eowix W. Paxson®
Vicror EvncoNin? Lovuis T. Raper
Excre Eris Joux S. RINEHART!
Pavr C. Fixg* Davip Rome

Marx G. FostER* Howarp S. SEIFERT®
GeorGE F. Fraxcis Wirriam E. StErrEeNs?
Newnran A. Harni? Joux F. Streis, Jr.
Ross I.. Haxp MARTIN SUMMERFIELD
ArTrUR E. HaRRISON Axgus C. TREGIDGA?
Bruce L. Hicks Drreert J. WarD
Joux F. Hixops Kexzcar WaraxaBe?
Doxaxp H. Hyers' Jorx S. Wiceins®
QOscar B. Jacksox? Hagrorp F. Wirey

JHenry Laws Fellow.

“High Potential Radiation Research Fund.
3Caroline W. Dobbins Fellow.

tAgfa Ansco Fund.

*Cosmic Ray Fund.
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DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING

PROFESSORS

StvarT J. Bates, Physical Chemistry
James E. Brrr, Chemistry

WirLiaMm N. Lacey, Chemical Engineering
Lixnus Pavring, Chemistry

Ricuarp C. ToLmax, Physical Chemistry, Mathematical Physics

ASSOCIATE PROFEBSORS

Roscoe G. Dicxinson, Physical Chemistry
Howarp J. Lucas, Organic Chemistry
Dox M. Yost, Inorganic Chemistry

RESEARCH ASSOCTATE
Joseru B. Koeprri, Organic Chemistry

ASSISTANT PROFESSORS

Ricuarp M. Bapcer, Chemistry
Arxorp O. Beckmax, Chemistry
Ervest H. Swirt, Analytical Chemistry

INSTRUCTOR
Lixpsay Heruuornz, Chemistry

SENTOR FELLOWS IN RESEARCH

Lawrence O. BRockway James H. SturbpivaxT
Bruoce H. Sace Grorge W. WHELANDY

NATIONAL RESEARCH FELLOW
Greert W, K1xe

RESEARCH FELLOWS

Cuarces D. CorvyELL JamEes ENGLISH, JR.
Frep StITT SIDNEY WEINBAUM

COMMONWEALTH FUND FELLOWS
Georce C. Hampsown Harorp D. SPRINGALL

C. R, B. EDUCATIONAL FOUNDATION FELLOW
CxARLES DEGARD

JUNTOR FELLOW OF THE ILARVARD SOCIETY OF FELLOWS
Tuoxas S. CHAMBERS

LEVERHULME FELLOW
Frep FAIRBROTHER

*On leave of absence 1936-1937.
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RESEARCH ASSISTANTS

GustaVv ALBRECHT CuArLEs Best?
Smarox H. Bauer Doxarp C. WEBSTER?

TEACHING FELLOWS AND ASSISTANTS

G. VicTor BEArD C. ErxsT REDEMANN
ArperT O. DEKEER Verxer F. H. ScHOMAKER®
Roserx J. DERY Artiror J. Stosicxt
Eveex E H. EvsTer® Hoxe-Koxe Sune
CrirromD S. GARNER Doxarp S. TaAYLOR

EpwiN N. LASSETTRE T3 EODORE VERMEULEN?
Hexrr A. Levy Joux N. WiLsox

Darrex.L W. OsBorRNE* Sacvr WINSTEIN

KexneETH J. PALMER I.royp R. ZumwaLT

iThre Asphalt Institute.

Henry Laws Fellow.

sAmmerican Petroleum Institute.
4miizabeth Thompson Stone Scholar.
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DIVISION OF CIVIL AND MECHANICAL ENGINEERING

Fraxkvixy Tioaas, Chairman

PROFESSORS

Harry Baresrax, Mathematics, Theoretical Physies, Aeronautics
W. Howarp Crare, Mechanism and Machine Design

Rosert L. DavenERTY, Mechanical and Hydraulic Engineering
Freperrc W. Hinricus, Jr., Mechanics

I'aEOoDORE vox KarmAN, Aeronautics

R. R. M arteL, Structural Engineering

Fraxkrix Tmomas, Civil Engineering

ASSOCIATE
Caxr C. Tromas, Engineering Research

ASSOCIATE PROFESSORS
Arrrur L. Kirix, Aeronautics
Rosert T. K~xarp, Hydraulic Engineering
Wiirtam W. Micmazr, Civil Engineering
Crarx B. Mirrixawn, Aeronautics

ASSISTANT PROFESSORS

Frep J. Coxversg, Civil Engineering
Irvine P. Kricx, Meteorology
Artrur E. Ravaoxp, Aeronautics
Huxter Rouse, Fluid Mechanics*

INSTRUCTORS

Wirtiam Borray, Aeronautics

Doxarip S. Crark, Mechanical Engineering

W. A. Kuixorr, Aeronautics

‘Wittiam C. RockerFeLLER, Meteorology and Mechanical Engineering
Erxrest E. SEcHLER, Aeronautics

Howsrx. N. Tyson, Mechanical Engineering

Narnawier W. Wincox, Engineering Drawing

RESEARCII FELLOWS
Gorrrriep DAirwycrer, Mechanical Engineering
Arrauor T. Irrex, Hydraulics
Viro A. Vaxoxt, Hydraulies*
COMMONWEALTH FUND FELLOW
Jorux C. Dyxrs, Aeronautics

KING'S COLLEGE RESEARCH FELLOW
Lesie Howarrm, Aeronautics

*Soil Conservation Service, Department of Agriculture
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RESEARCH ASSISTANTS

Hvuer S. Bewr, Hydraulices*

Wirriam H. Bowen, Aeronautics

N. Arsert CHRISTENSEN, Hydraulics*
Freperick D. KxoBLock, Aeronautics
Roserr M. Oaxs, Hydraulics*

J. Par O’NEemr, Hydraulics*

Georce H. Otro, Hydraulies*
Harorn F. Ricuarps, Hydraulics*
Merrt P. Warre, Hydraulics*

TEACHING FELLOWS AND ASSISTANTS

Harorp J. ALwarr
IrvinGg B ERLER

Roraxp A. BUDENHOLZER
Westey T. Burterworta
ALEXANDER C. CHARTERS
Crype C. CHIVENS
Francis F. Cravser
Mivrox U. Cravuser
James W. Damy

Horrey B. Dickinsox
MeLviLie A. Dike
Warter M. ELsasser
Miror L. FaAurMaANN
Vervon A. C. GEVECKER
Hexry J. Goopwix

Daie R. Harris

‘Warter L. HowrLAanp
RAy JENSEN

SamueL L. Lirsox
Fraxk J. MALINA
Georee R. MELLINGER
Avrrep E. MuxNiER
EveEne H. Quiny
Lxwis B. RumeH, Jr.
Wirriam R. SEArs
Perer V. SerrELL
HereerT B. SzaPIRO
Homer J. STEWART
WaRren O. WaAGNER
ErrLinGg S. WALSETH
Carros C. Woon
Louvaxy E. Woop

BraovrLey H. Youna

*Soil Conservation Service, Department of Agriculture.
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DIV ISION OF THE GEOLOGICAL SCIENCES
J. P. Buvwaipa, Chairman

PROFESSORS

J. P. Buwarpa, Geology
Beno GUTENBERG, Geophysics
CuestEr Stock, Paleontology

RESEARCH ASSOCIATES

Rosert T. Mooz, Vertebrate Zoology
Harry O. Woob, Seismology

ASSOCIATE PROFESSOR
Iax CampBeLL, Petrology

ASSISTANT PROFESSORS

Hueo Bexniorr, Seismology
Howrace J. Fraser, Mineralogy and Mineragraphy
C aries F. RicuTER, Seismology

INSTRUCTORS

Fraxcis D. Bopg, Geology
tJoun H. Maxson, Geology

CURATORS

Georee H. AxpErson, Physical Geology
Evusrace L. Furrong, Vertebrate Paleontology
Wizrs P. PorENoE, Invertebrate Paleontology

SCIENTIFIC ILLUSTRATOR
Joux L. Rmmeway

RESEARCH FELLOWS

tMavricE DoNNELLY, Geology Ravymoxnp A. Pererson, Geophysics

Doxawp D. MacLEeLLaN, Geology Hampron Smirs, Geology

Epwixn D. McKeE, Geology Josuua L. Soske, Geophysics
TEACHING FELLOWS AND ASSISTANTS

Rosert P. BrYson Ricuarp H. HorreEr

H. Vicror CHURCH, JR. Vixcext C. KeErLey!

CuarLEs A, Dawson, Jr. Luis E. KEMNITZER

Rogert M. DREYER ExrsurT F. OsBorN*

M. HarrisoNn Evaxs Wirrarp D. Pye

WiLriam M. FiepLEr Joux R, ScHULTZ

Pavr C. HENsHAW Wirniam E. Sxow

Joux C. WELLS

1Blacker Fellow.
TOn leave of absence, 1935-1937.
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DIVISION OF BIOLOGY

Tromas Hunt Morean, Chairman

PROFESSORS

Hexry Borsook, Biochemistry Trosas Huxt Morcax, Biology
TueopOsiUs DoszuanNsky, Genetics  Avrrep H. StrurRTEVANT, Genetics
Frits W. WexT, Plant Physiology

VISITING PROFESSORS
Warre ™~ D. SPENCER SewarLy Wricur

ASSOCIATE PROFESSOR
Erxest G. ANbersoN, Genetics

ASSISTANT PROFESSORS

Roserr EmERsoN, Biophysics
Srerrine Exersow, Genetics

Hvuer M. HurFman, Biochemistry
Georee E. MacGixnirie, Biology
CornEeLs A. G. Wiersma, Physiology

INSTRUCTORS

James F. Boxx~er, Plant Physiology
AxTHONIE VAN HaRREVELD, Physiology
Avrserr Tyrer, Embryology

INTERNATIONAL RESEARCH FELLOWS OF THE ROCKEFELLER FOUNDATION
D. G. CATCHESIDE Georc H. M. GOTTSCHEWSKI
NATION AL RESEARCH FELLOWS
Joux I3. Buck Joux I. Suarer, Jr.
MavricE WHITTINGHILL

RESEARCH ASSISTANTS

WittiaMm R. BeErGrEN GEeorFrFrEY KEIGHIEY
Jacos DUBNOFF George H. MARMONT
Ewmory L. Eruis MarsTon C. SARGENT
Smxey W, Fox CrarLES L. SCHNEDER
Lowerr F. Greex Crra-Cuex Tax

JoHANNES vAN OVERBEEK

KELLOGG (UNIVERSITY) RESEARCH FELLOW
PaimLre Tromaw Ives

TEACHING FELLOWS AND ASSISTANTS

Rosert D. Bocne Winriam D, HumasoN
Wirtianr G, Crawrx Ane Lostrakory
Rosert G. HELrER Roserr H., MacKxyicur
Noryax H. Horowrrz Harorp D, Mic1iENER

Jorrx 1. Wess
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DIVISION OF ASTROPHYSICS

OBSERVATORY COUNCIL

George E. Harx, Chairman Warter S. Apams
Max Masox, Vi ce-Chairman RoserT A, MILLIKAN
Hexry M. RoBixsoN

Jou~x A. AxpErson, Executive Officer

Epwarp C. Barrerr, Secretary

ADVISORY COMMITTEE

WarLrer S. Aparvs, Chairman Epwixy HunBLE
CHARLES G, ABBOT THEODORE vON KARMAN
Ira S. Bowex R. R. MARTEL

Joux P, BuwarLmba Hexry N. RusseLs

‘W. Howazrp CLAa®PP Freperick H. Seages
Pavr S. EpsTEIN Rovar W. SORENSEN

Ricuarp C. Torman

RESEARCH ASSOCIATE

JouxN A. ANDERsON

SUPERVISING ENGINEER FOR THE 200-INCH TELESCOPE
Carraix C. S. McDowert, U.S.N.

ASSOCIATES IN OPTICS AND INSTRUMENT DESIGN
Fraxcis G. PEASE Russerr. W. PortER

SENTOR FELLOWS IN RESEARCH

Ruporenn M. LAaNGER Joux D. StroXNG

RESEARCH FELLOW
JoseF J. JouNsON

57
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DIVISION OF THE HUMANITIES

Crintox K. Jupy, Chairman

PROFESSORS
Crintox K. Jupy, English Language and Literature
Gramam1 A. Laixg, Economics and Business Administration
Joux IR. MacartHur, Languages
WiLria m B. Muxro, History and Government
TueoporE G. Soares, Ethics

ASSOCIATES
Epwix F. Gay, Economic History = Freberick M. Powicke, History
GoprrexX Davies, History Davm Nicumor Smita, Literature
Lovis B. Wricur, Literature

ASSOCIATE PROFESSORS
Horace N. GirLeerT, Business Economics
Georce R. MacMixw, English Language and Literature

ASSISTANT PROFESSORS
Harvey FEacereson, English Language and Literature
Pramre S. Foee, Business Economics
Wirriam Huse, English Language and Literature
Rocer StanToN, English Language and Literature
Ray E. UxtereiNer, Economics and History

INSTRUCTORS
L. Wixcruester Joxes, English Language and Literature

Wnuiam H. Prckerivg, History

GRADUATE ASSISTANT

Cazrwy F. J. Overmace, Modern Languages
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IIVISION OF PHYSICAL EDUCATION

R. W. SorExsExw, Chairman

PHYSICAL DIRECTOR
Wouiam L. StanTow

ASSISTANT DIRECTOR
Harorp Z. MUSSELMAN

CONSULTING PHYSICIAN
Epwarp D. KnEmens

PHYSICAL TRAINER
Froyp L. Haxes

ASSISTANTS
Taomas R. BELZER Georct R. MELLINGER
Hoiiey B. DicxiNsoxN Jouw L. NorLaxw

Encar H., KiEN HOLZ Stuvart L. SEymMour
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@alifornia Institute Asnsoriates

The <California Institute Associates are a group of public-spirited citi-
zens, interested in the advancement of learning, who have been incorpo-
rated a s a non-profit organization for the purpose of promoting the
interest s of the California Institute of Technology.

James R, Pace
President

Axrsert B. Rubpbock
1st Vice-President

Jou~ Hupson Poore
2nd Vice-President

Marcorm McNaGHTEN
3rd Vice-President

John E. Barber

1. C. Copley

John S. Cravens
George E. Farrand
Thomas Fleming, Jr.

Fred S. Albertson
George "W. H. Allen
Williamm H. Allen, Jr.
Mrs. No el Arnold

Mrs. Jaxes G. Bailey
Allan C. Balch

Mrs. Allan C. Balch
Franklin Baldwin
Mrs, Ruassell H. Ballard
John E. Barber
Harry . Bauer

Mrs. Albert C. Bilicke
Mrs. ElXis Bishop

Miss El eanor M. Bissell
Fred H. Bixby

E. J. BXacker

Mrs. R. R. Blacker
Edward W. Bodman
Mrs. Joseph Bond
Franklinn Booth
Victor won Borosini
J. G. Boswell

OFFICERS

4th Vice-President

DIRECTORS

Stuart W. French
S. M. Haskins
Malcolm MeNaghten
R. H. Moulton

E. J. Nolan

Donald O’Melveny

MEMBERS

Mrs. Rebecca F.
Boughton

C. F. Braun

Scott Brown

Mrs. E. A, Bryant

Mrs. Clara B. Burdette

Carleton F. Burke
R. R. Bush

Robert W. Campbell
Frank R. Capra
Frederick J. Carr
Harry Chandler
Norman W. Church
Mrs. E. P. Clark

Miss Lucy Mason Clark

Arthur M. Clifford
George I, Cochran

- Mrs. James M. Cockins

Thomas F. Cole
1. C. Copley

Hamilton H. Cotton

S. Houghton Cox

Preston Horcuxkis
Secretary

Doxarp O’MELVENY
Treasurer

Epwarp C. BARreTT
Asst. Sec’y, Asst. Treas.

James R. Page
John Hudson Poole
Albert B. Ruddock
W. L. Valentine
Archibald B. Young

Shannon Crandall
John S. Cravens

E. W. Crellin

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

John H. Eagle

Harry B. Earhart

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

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

F. W. Flint, Jr-
Freeman A. Ford
Stanton W. For-sman
Stuart W. Frerach
Robert N. Frick

Mrs. Robert N. Frick
Mrs. John Gaffey

Mrs, Charles W. Gates
Robert C. Gillis

E. S. Gosney

Mrs. Herbert J. Goudge
Claude M. Griffeth
George E. Hale

Mrs, Girard van B. Hale
Miss Evelyn Haxnburger
Mrs. F. A. Hardy

Mrs. E. C. Harwood
Arnold D. Haskell

S. M. Haskins

William C. Hay

Mrs. Arthur Hill

Mrs. Frank P. Fixon
Joseph M. Hixon

Collis H. Hollad ay

W. 1. Hollingsworth
Webster B. Holmes
Herbert B. Holt
William L. Honnold

J. 0. Koepfli

R. H. Lacy

Mrs. William Lacy

Oscar Lawler

Fred B. Lewis

Ralph B. Lloyd

Edward D. Lyman

Leonard S. Lyon

Alexander B, Macbeth

James E. MacMurray

Mrs. James G.
Macpherson

Fred 8. Markham

Alonzo C. Mather

Mrs. George H. Maxwell

Tom May

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

W. W. Mines

Robert T. Moore

Mrs. William L. Honnold Alan E. Morphy

W. S. Hook, Jr.
Louis J. Hopkins
Preston Hotchkis
Mrs. William F. Howard
Rupert Hughes
Myron Hunt

Willis G. Hunt
Willard C. Jackson
John E. Jardine

Mrs. S. Herbert Jenks
S. Fosdick Jones

F. W. Kellogg

A. N, Kemp

H. H. Kerckhoff

Lindley C. Morton

R. H. Moulton
Harvey S. Mudd
Seeley G. Mudd
Mrs. Seeley W. Mudd
W. C. Mullendore
William B, Munro
Daniel Murphy
Arthur Noble

E. J. Nolan

Donald O’Melveny
Henry W. O'Melveny
John O’Melveny
Stuart O’Melveny

Mrs, William G. Kerckhoff Patrick H. O’Neil
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Mrs. Benjamin E. Page

James R. Page

Mrs. James R. Page

Mrs. June Braun Pike

Clarence B. Piper

J. Hudson Poole

Mrs. J. Hudson Poole

Francis F, Prentiss

Mrs. Francis F. Prentiss

William M. Prindle

Charles H. Prisk

Charles McCormick Reeve

Louis D. Ricketts

Mrs. Louis D. Ricketts

Henry M. Robinson

R. I. Rogers

Albert B. Ruddock

Mrs. Albert B. Ruddock

Howard J. Schoder

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. Voorhig

Mrs. Paul M. Warburg

Thomas W, Warner

Mrs. Gurdon W, Wattles

Philip Wiseman

Casey A. Wood

Archibald B. Young

Gerald C. Young



Educational Foliries

In ppursuance of the plan of developing an institute of science
and technology of the highest grade, the Trustees have adopted
the following statement of policies:

(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 aIso possess sufficient similarity to make interchange between
them n ot unduly difficult.

(2) The four-year Undergraduate Course in Engineering
shall be of a general, fundamental character, with a minimum
of specialization in the separate branches of engineering. It
shall irxclude an unusually thorough training in the basic sciences
of physics, chemistry, 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 in-
cluded in undergraduate engineering courses. It shall include,
however, the professional subjects 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 engineers—one which
avoids on the one hand the narrowness common among students
in techmical schools, and on the other the superficiality and the
lack of purpose noticeable in many of those taking academic
college courses.

(8) 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
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thoroughness for positions as constructing, designing, operating,
and managin g engineers.

(4) The four-year Undergraduate Course in Science shall
afford, even more fully than is possible in the engineering
course, an imtensive training in physics, chemistry, and mathe-
matics. 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, paleon-
tology, biology, astrophysics, or in the various branches of engi-
neering. This course shall include the same cultural studies as
does the engineering course, and in addition, instruction in the
German and French languages. Its purpose will be to provide a
collegiate education which, when followed by one or more years
of graduate study, will best train the creative type of scientist
or engineer so urgently needed in our educational, governmental,
and industrial development, and which will most effectively fit
able students for positions in the research and development de-
partments 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, astrophysies,
mathematics, chemistry, geology, geophysics, paleontology, and
biology. A comsiderable proportion of the time of these courses
shall be devoted to research. These will continue the training
for the types of professional 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 subjects shall continue to be taught by a
permanent staff of men of mature judgment and broad experi-
ence; 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 assemblies, addressed by lead-
ing men in the fields of education, literature, art, science, engi-
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neerings, public service, commerce, and industry, shall be main-
tained as effectively as possible. Moderate participation of all
student s in student activities of a social, literary, or artistic
charact er, such as student publications, debating and dramatic
clubs, and musical clubs, shall be encouraged ; and students shall
be requaired to take regular exercise, preferably in the form of
intramuaral games or contests affording recreation.

(7) In all the scientific and engineering departments of the
Institute research shall be strongly emphasized, not only because
of the Xmportance 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 avail-
able 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 stu-
dents shall be admitted, not on the basis of priority of applica-
tion, but on that of a careful study of the merits of individual
applicamts, 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.



Edue ational Buildings and Hacilities

THROOP HALL

Throop Hall, named for Amos G. Throop, founder of Throop
Polytechnic Institute, out of which the California Institute de-
veloped, is the central building on the campus. It was erected
in 1910, with funds supplied by a large number of donors. It
now contains the offices of administration, the class rooms and
drafting rooms of the engineering departments, and some of the

engineering laboratories.

NORMAN BRIDGE LABORATORY OF PHYSICS

The Norman Bridge Laboratory of Physics, the gift of the
late Dr. Norman Bridge of Chicago, consists of two units of
five floors each, connected at the north by a third unit of two
floors, so as to form three sides of a hollow square. Fach has on
its large flat roof excellent facilities for outdoor experimenta-
tion. The building contains the Norman Bridge Library of
Physics, to provide for which Dr. Bridge gave $50,000.

The east unit contains a lecture room seating 260 persons, two
large undergraduate laboratories with adjoining dark rooms and
apparatus rooms, three class rooms, three laboratories for ad-
vanced instruction, nine offices, a stock and chemical room, the
graduate library of physics, and twelve research rooms, besides
shops, machinery, switchboard, and storage battery rooms. In
addition there is a special photographic laboratory on a partial
sixth floor.

The west unit is used primarily for research. It contains
forty-five research rooms as well as a seminar room, photographie
dark rooms, a chemical room, fourteen offices, and switchboard,
storage-battery, electric furnace and machinery rooms.” On' the
second and third floors of this unit of the Norman Bridge Labora-
tory, is housed, temporarily, the Division of Geology and Paleon-
tology.
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The central unit has in the basement eight more research
rooms, thus bringing the number of rooms devoted exclusively to
research up to sixty-five. On the first floor is the general library
and the engineering library of the Institute.

THE HIGH-POTENTIAL RESEARCH LABORATORY

A high-potential laboratory, provided by the Southern Cali-
fornia Edison Company, forms a companion building to the first
unit of the Norman Bridge Laboratory, which it closely re-
sembles in external design and dimensions. The equipment in
this laboratory includes a million-volt surge generator and a
milliorx-volt transformer specially designed by R. W. Sorensen,
which has a normal rating of 1,000 kilovolt amperes but is capable
of supplying several times the rated load at the above potential,
with ome end of the winding grounded, and a 1,000 kilovolt surge
generator supplemented by cathode-ray oscillographs and other
apparatus used in the study of electric surges (artificial lighting)
and its effect upon electrical machinery. 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.

GATES AND CRELLIN LABORATORIES OF CHEMISTRY

The first two units of the chemical laboratories, the gift of the
late C. W. Gates and P. G. Gates, include laboratories used for
undergraduate instruction in inorganic chemistry, analytical
chemistry, organic chemistry, physical chemistry, and instru-
mental analysis.

The remainder of the first unit is devoted to facilities for re-
search work. There are ten unit laboratories for physico-chemical
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research; organic and biochemical research laboratories; and re-
search laboratories of photochemistry and radiation chemistry.
In separate rooms special research facilities are also provided,
including a well-equipped instrument shop, a students’ carpenter
shop, a glass-blowing room, a storage battery room, and large
photographic dark rooms.

The second unit of the laboratory adjoins the first unit on the
west, and is two stories in height. It contains a lecture room
seating 160 and completely equipped for chemical demonstrations
of all sorts, a seminar room, a chemistry library, a small lecture
room seating about 80 persons, class rooms, four research labora-
tories, professors’ studies, a storeroom for inflammable chemicals,
and the usual machinery, switchboard, and service rooms.

Immediate construction of a third unit, which architecturally
will balance the first, is now contemplated. This new unit, which
is the gift of Mr. and Mrs. E. W. Crellin, will afford new space
approximately equal in amount to that of the present laboratories.
It will provide facilities for considerable extension of research
in organic chemistry as well as space for researches in physical
chemistry and molecular structure, many of which are now being
carried on temporarily in the Astrophysics Laboratory.

RESEARCH LABORATORY OF APPLIED CHEMISTRY

With the Gates and Crellin Laboratories is associated the Re-
search Laboratory of Applied Chemistry, which is located in the
Engineering Research Building. This research laboratory is
equipped for carrying on chemical reactions on a fifty or a
hundred pound scale. The machinery is as nearly like commer-
cial plant equipment as is consistent with its size. It includes
apparatus for grinding and pulverizing, melting, mixing, dissolv-
ing, extracting, pumping, decanting, centrifuging, filtering (by
gravity, pressure, suction, plate and frame, and leaf filters),
evaporating under pressure or vacuum, fractionating, condensing,
crystallizing, drying under pressure or vacuum, and absorbing
gases and vapors.
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ENG INEERING RESEARCH LABORATORY AND HEATING PLANT

Through funds provided in part by the late Dr. Norman
Bridge, and in part from other sources, the Institute has erected
an engineering building 50 by 140 feet in size. One section of
this is occupied by the boiler plant which supplies all the steam
for both heating and laboratory purposes. The equipment con-
sists of two Babcock and Wilcox Sterling boilers, each of 300

" boiler horse-power capacity and capable of operation at 200 per
cent of rating and with a steam pressure of 250 pounds per
square inch. The plant is also fully equipped with all the auxil-
jary equipment necessary for comprehensive tests of all portions
of the installation. There are also heat exchangers in which
water is heated by steam, and centrifugal pumps driven by steam
turbines to circulate the hot water for heating some of the build-
ings on the campus.

The other section of the building is supplied with water, gas,
direct and alternating current, compressed air, and steam. It
provides space for chemical engineering research, including petro-
leum investigation sponsored by the American Petroleum Institute.
There is also a dynamometer room containing a 150 h.p. electric
dynamometer which may be operated either as a generator or a
motor, thus making possible tests of automobile engines, centri-

fugal pumps, and similar equipment.

STEAM, GAS ENGINE, AND HYDRAULIC LABORATORIES

The undergraduate laboratory work in the fields of thermo-
dynamics and hydraulies is provided for in a building of tempo-
rary construction. Facilities are there available for the customary
tests of steam engines, turbines, gas and oil engines, air com-
pressors, blowers, centrifugal and other pumps, hydraulic
turbines, and for various experiments on the flow of fluids.
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HYDRAULIC STRUCTURES LABORATORY

The hydrawlic structures laboratory is located out of doors
adjoining the tindergraduate 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. In
addition to metered water inlets and outlets at three points, it is
provided with a wave machine the full width of the basin and an
automatic tide machine which together make it possible to super-
impose waves of various magnitudes, frequencies, and directions
upon any desired tide cycle. This was first constructed in coop-
eration with the Los Angeles Gas and Electric Corporation and
the Los Angeles County Flood Control District for use in a study
of the effect of proposed changes in the outlet of the San Gabriel
River at Alamitos Bay. Since the completion of that work it has
been in use on other cooperative river and harbor studies. (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
5 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. (¢) A concrete flume
5 feet wide, 5 feet deep, and 35 feet long for use in weir, spillway,
and allied problems requiring a deep basin. This flume is provided
with a metered water supply at two points. It has been con-
structed in cooperation with the California Forest Experiment
Station of the U. S. Forest Service for the study of some of the
problems arising at the San Dimas Experimental Forest instal-
lation.

HYDRAULIC MACHINERY RESEARCH LABORATORY
The hydraulic machinery laboratory initially installed at the
Institute for studies of the pumping problems of the Metropolitan

Water District of Southern California, offers unique opportunities
for research on centrifugal pumps and hydraulic turbines and for
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various other investigations in hydrodynamics. Included in the
facilities are an electric 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 developing 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 lbs. per sq. in.; two accurately calibrated
volumetric measuring tanks of 300 and 1,000 cu. ft. capacity ; and
other smaller pumps and miscellaneous 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 14 revolution
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. This laboratory is available for the use
of the staff and qualified students at all times when it is not being
used for the purposes of the Metropolitan Water District.

SOIL CONSERVATION LABORATORY

During the early part of 1935 an agreement was reached be-
tween the Soil Conservation Service of the U. S. Department of
Agriculture and the California Institute of Technology which
resulted in the establishment of a cooperative laboratory for the
purpose of studying the hydraulic aspects of soil erosion and the
flow characteristics of streams carrying suspended and bed loads.
To house that part of the work to be carried out on the campus
a one story building 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 fundamental aspects of soil erosion. This equipment
includes: (a) a transportation flume designed to study primarily
the flow of a fluid carrying a suspended load. It is of the closed
circuit type and circulates both the water and the solids in suspen-
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sion. It is about 70 feet long and has an adjustable gradient. The
maximum rate of flow is 5 cubic feet per second. (b) A flume for
the study of rate of reduction of bed load. This is also of the
circulating type with a mechanical elevator for the larger particles
of the bed material. (e¢) A glass-walled flume for special studies.
In addition to this apparatus, the building provides space for a
fineness laboratory and shop space for the construction of models
and instruments for use in the investigations. (d) For studies
of field problems an outdoor model basin has been erected with
provision for either clear or silt-laden flow. The length is 60 feet
and the maximum rate of flow is 5 cubic feet per second.

DANIEL GUGGENHEIM AERONAUTICAL LABORATORY

Funds for the construction of the Daniel Guggenheim Aero-
nautical Laboratory and to aid in its operation for a period of
ten years were provided through a gift of $850,000 from
the Daniel Guggenheim Fund for the Promotion of Aeronautics.
The building is 160 feet long by about 55 feet wide, and has
five floors. The largest item of equipment is a wind tunnel
of the Gottingen 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 horse-power,
direct-current motor drives a 15-foot propeller, and a wind
velocity of considerably more than 200 miles per hour has been
produced. A complete set of aerodynamical balances permit
testing and research work of all kinds to be performed in the
wind tunnel. An aerodynamics laboratory contains several small
wind tunnels and a considerable amount of auxiliary apparatus
for the study of the basic problems connected with turbulent
flows. A large structures laboratory has been equipped with
specially designed testing machines with which a series of re-
searches is now in progress, dealing chiefly with the problems
connected with the modern use of stressed skin or monocoque
structures. A completely equipped photoelasticity laboratory in
the basement is being used for researches on the distribution of
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stresses in various complicated types of structure. On the first
floor axe the observation room and model assembly room for the
wind tunnel, a wood shop large enough for the building of com-
plete airplanes, and the structures laboratory. On the second floor
are offices, a group of six small laboratories for research, and a
large mmeteorological classroom and laboratory. The third floor
contains the balance room in which the wind tunnel measurements
are made, a seminar room, library, drafting rooms, aerodynamics
laboratory, and five offices.

DABNEY HALL OF THE HUMANITIES

Through the generous gift of Mr. and Mrs. Joseph B. Dabney,
a Hall of the Humanities was completed in September, 1928. It
is a three-story building, located to the east of the Gates Chemical
Laboratory, with its main entrance facing the plaza. The build-
ing contains provision for various undergraduate activities, lec-
ture rooms, a treasure room for the exhibition of pictures and
other works of art, a library-reading room, conference rooms and
studies, and in the east wing a very attractive lounge, on the
north side of which a series of windows open out upon a tiled
patio and an ornamental garden.

CULBERTSON HALL

Culbertson Hall, an auditorium seating 500 persons, erected
in 1922, provides facilities for the Institute assemblies, lectures,
and concerts, as well as for various social functions both of stu-
dents and faculty. It was named in honor of the late Mr. James
A. Culbertson, who was a trustee of the Institute and Vice-
President of the Board of Trustees from 1908 to 1915.

SEISMOLOGICAL RESEARCH LABORATORY

The Seismological Research Laboratory is located about three
miles west of the Institute on a granite ridge affording firm bed-
rock foundation for the instrument piers. The investigations at
the laboratory relate mainly to earth movements originating
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within a radiwus of about two hundred miles. The seismograms
from six brarach stations, built and maintained with the aid of
cooperating agencies in Southern California, contribute greatly
to these studies.

While devoted mainly to research, the laboratory is open to
qualified students registered at the California Institute who
desire advanced training in seismology.

The laboratory is operated jointly by the California Institute
and the Carnegie Institution of Washington. The general pro-
gram of research is outlined by a committee consisting of J. P.
Buwalda, chairman, and Messrs. J. A. Anderson, Arthur L. Day,
Beno Gutenberg, and H. O. Wood.

THE WILLIAM G. KERCKHOFF LABORATORIES
OF THE BIOLOGICAL SCIENCES

The first unit of the William G. Kerckhoff Laboratories of the
Biological Sciences, the present quarters of the department,
contains over 60 rooms, including lecture rooms, seminar rooms,
undergraduate laboratories, private research rooms, and four
constant temperature rooms. For work in plant genetics there is
a ten-acre farin with greenhouses located at Arcadia, about five
miles from the Institute.

A marine station has also been established at Corona del Mar.
The building contains four large rooms and several smaller ones
which give ample opportunity for research work in experimental
biology in general. The proximity of the marine station to Pasa-
dena (about 50 miles) makes it possible to supply the biological
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.

W. K. KELLOGG LABORATORY OF RADIATION
The facilities for research in the field of radiation were greatly
increased by the erection of a building designed and equipped
especially for high potential X-ray work. The building and its
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special equipment are the gift of Mr. W. K. Kellogg, of Battle
Creek, Michigan. It is located south of Throop Hall and adjacent
to the High Potential Laboratory, which it resembles closely in
architecture. The principal feature of the new building is the large
equipment room, 60 feet long, 30 feet wide, and 68 feet from
floor to ceiling. In this room the high potential X-ray tube, de-
signed by Dr. C. C. Lauritsen, is located, together with the trans-
formers and other high potential accessories. The room is sur-
rounded by heavy concrete walls, and all operations and observa-
tions are carried out in adjoining rooms thoroughly protected from
the radiation. In addition there are twenty-five rooms located on
five floors, used as research rooms and offices for the staff and
graduate students.

The work in this laboratory has been mainly therapeutic research
under the direction of Professor Seeley G. Mudd, and research
in nueclear physics under the general direction of Professor C. C.
Lauritsen. In the therapeutic work irradiation is used in the
treatment of selected cases of inoperable cancer. The potential
first used in this treatment was 550,000 volts, but since June,
1933, this has been increased to 850,000 volts.

The research on the purely physical phases of high-voltage
X-rays is conducted under the direction of Dr. C. C. Lauritsen.

LIBRARIES

The library of the Institute comprises the General Library and
six departmental libraries for physics, chemistry, geology, biology,
aeronauties, and the humanities.

ASTROPHYSICS LABORATORY AND SHOPS

Statements concerning these buildings will be found on pages
115 to 117.



Athenarum

The Athenseum, a handsome structure in the Mediterranean
style of architecture, fittingly furnished and equipped, with
grounds attractively landscaped and planted, is the gift of Mr.
and Mrs. Allan C. Balch.

The purpose of the Athenzum is to provide a place and oppor-
tunity 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 California Institute Associates.

The Athenzum contains on the first floor a large and beautiful
lounge, a library, a 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 scientific and other lectures, known as the “Hall of the Asso-
ciates,” in addition to a completely-equipped kitchen and the
necessary service rooms. 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 mezza-
nine floor for the exclusive use of women.



Student Honses

On the California Street side of the Institute campus, four
student houses have been erected and are known as Dabney
House, Ricketts House, Blacker House, and Fleming House. The
first three are the gifts of the late Mr. Joseph B. Dabney and
Mrs. Dabney, Dr. and Mrs. L. D. Ricketts, and the late Mr. R. R.
Blacker and Mrs. Blacker, respectively. The last is the gift of
some twenty donors and is named Fleming House in recognition
of Mr. Arthur H. Fleming’s great part in the development of the
California Institute.

These four houses in Mediterranean style harmonizing with the
Athenseum, were, like the latter building, designed by Gordon B.
Kaufmann., While built in 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 rooms, but there are a
limited number of rooms for two. All the rooms are plainly but
adequately and attractively furnished. The plans of the build-
ings are such that within each of the four houses there are
groupings of rooms for from twelve to twenty students, with
separate entries 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 provision nor-
mally will not be given except for reasons of emergency.



Extra-Currirnlar Opportunities

LECTURE COURSES

Through a cooperative arrangement with the Pasadena Lec-
ture Course C ommittee there are given at the Institute assemblies
a number of lectures on science, literature, current events, and
other subjects of general interest, by speakers of national and
international note brought to Pasadena by the Committee.
Weekly publie lectures in science, illustrated by experiments, 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 the students. They may also
arrange to visit the Huntington Library and Art Gallery, and
members of the Institute staff give talks to small groups of stu-
dents preceding the visits to the art gallery on the pictures there
exhibited.

STUDENT ORGANIZATIONS AND ACTIVITIES

The students are organized as the “Associated Students of
the California Institute of Technology, Incorporated,” of which
all are members, to deal with affairs of general concern to the
students, and with such matters as may be delegated to them by
the faculty. The student body elects a Board of Directors and a
Board of Control, which investigates breaches of the honor sys-
tem, 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 Faculty Committee on Student Relations, in conjunction
with the Board of Directors of the Student Body, arrange each
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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 char-
acter and qualities developed through participation in those
activities; (c¢) the fact that studies need not keep students from
a reasomable 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.

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 CarLirornia
TrcH, a weekly paper, the Bic T, the annual, and the Lirrre T,
the handbook. A glee club, an orchestra, and a band are main-
tained, with assistance from the Institute. There are at the
Institute student branches of the American Institute of Electrical
Engineers, the American Society of Mechanical Engineers, and
the American Society of Civil Engineers. A Chemists’ Club and
a Geology-Paleontology Club include men interested in these
particular fields. Other organizations are the Walrus, the Cosmo-
politan, 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
undergraduates. Graduate students are also eligible to member-
ship. The center of the group’s activity is the recently completed
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 mem-
bers of the faculty, graduate students of the Institute, and
members of the staffs of neighboring scientific institutions,
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admits to its meetings undergraduate students who may be in-
terested in its discussions.

Sigma Xi is represented at the Institute by an active chapter.
Graduate students who have demonstrated their ability to prose-
cute research are eligible for membership. Undergraduate stu-
dents who hav e 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 speakiﬁg contests.
The forensic interests of the Institute include also member-
ship in the Southern California Public Speaking Association.
Under the auspices of this association the Institute debaters
engage in an annual schedule of six debates with other Southern
California colleges, and in annual oratorical and extempore con-
tests. Debates are also scheduled with near-by colleges, and fre-
quently with eastern teams traveling 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.
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Exceptional facilities in dramatic work are afforded the stu-
dent. Each year a classical play, Greek or Roman, is presented
under the auspices of Pi Kappa Delta, participation in it, how-
ever, being open to the whole student body. A modern play is
given under the auspices of the English Department, open like-
wise to all students. Both of these plays are produced under
the direction of Professors Eagleson and Stanton of the English
department.

To aid the student journalists in improvement in their tech-
nique a journalism course 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 organiza-
tion. Its program and membership are open to all students at no

expense.



Studpnt Health and Physical Education

PHYSICAL EDUCATION

The program of physical education is designed to give physi-
cal development to all undergraduate students and to provide
graduate students with opportunity for recreational 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 modi-
fied by various activities designed to encourage voluntary recrea-
tional exercises, including intercollegiate and intramural games
and sports.

HEALTH SERVICE
A, PHYSICAL EXAMINATION
The Institute provides for undergraduates entering the Institute, with-

out cost to them, a complete physical examination by a group of phy-
sicians at the Huntington Memorial Hospital.

B. SERVICES OF THE INSTITUTE PHYSICIAN

1. The services of the Institute Physician are available for consulta-
tion 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 mem-
bers 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.

8. Any members of the above groups will receive a 509 discount on
all laboratory work done at the Huntington Memorial Hospital.

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 emer-
gency hospitalization fee of three dollars ($8.00) a year is assessed against



82 CALIFORNIA INSTITUTE OF TECHNOLOGY

every uandergraduate and every graduate student. This fee must be paid
with th e tuition charge for the first term of the academic year.

It is to be clearly understood that the Emergency Hospitalization
Fund ¢ annot adequately make provision in case of a serious epidemic; and
further-more because the amount of the annual emergency hospitalization
fund fee is small, this is not 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 usecl for any other purpose than for the payment of surgical and
medica 1 expenses. Whether a case is an emergency or not will be decided
by the Institute Physician. Whenever an emergency arises, the Institute
PhysicLan will decide whether hospitalization is necessary, and will then
put int © operation the provisions of the Emergency Hospitalization Fund.

Illnesses and injuries which are not emergencies do not come within
the scope of the fund.

2. Xn any emergency case arising under the jurisdiction of the Insti-
tute Physician, and when necessary, hospital care will be allowed for a
period mot to exceed one month. Other necessary hospital expenses during
this pe riod of one month, such as the use of operating-room, surgical
supplie s and dressings, laboratory service, etc., will be allowed. Payment
of surgrical fees, anaesthetic fees and necessary special nursing fees will
also be allowed whenever possible, provided the total amount of payment,
exclusiwe of the hospital charge in any one case, shall not exceed one
hundre«d dollars. Neither the Emergency Hospitalization Fund, nor the
Califor mia Institute of Technology, is responsible for the payment of
physiciang’, surgeons’ and nurses’ fees, etc., in excess of the above $100.

8. "Khe fund is not available for those students who require, after
returnimg to their classes, further attention or special equipment. No
distincEion will be made between injuries incurred in athletics or other-
wise, ira judging whether the case is an emergency or not, or the extent
to which expenses will be paid out of the fund.

4. Whenever the expenses for emergency care in any one fiscal year
are less than the fotal collected in fees for that year, the balance of money
remaining shall be kept 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
liberali zed by the building up of the fund in this manner.
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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 thexmselves without reference to the Emergency Hospitaliza-
tion Fund.

6. The respomnsibility 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 pro-
viding 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 men-
tioned above for these classes will hold.

9. Donations to the Emergency Hospitalization Fund will be grate-~
fully received.

10. The Faculty Committee on Student Health supervises, and author-
izes, expenditures 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 emergency case, and may, if they feel it desir-
able, recommend an extension of payments for specific purposes cited by
the Committee.



Requirements for Admission o
Nndergraduate Standing

ADMISSION TO THE FRESHMAN CLASS

By action of the Trustees of the Institute the freshman class is
limited to 160 students. These students are selected from the
group» of applicants on the basis of (a) high grades in certain
requixred high school subjects and (b) satisfactory completion of
entrarice examinations in mathematics, physics, chemistry, and
Engli sh. 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 griven 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 five units in Groups B and C. At least three of the
latter must be in Group B.

English ... e e 3
Algebra ... e 2
Plane and Solid Geometry............................ 11/,
Group A: ! Trigonometry ...... ...ttt i Yo
Physics ... ..o e e 1
Chemistry .........coiiiiiiiiiiiiiiiii e, 1
United States History and Government................ 1
Foreign Languages, Shop (up to 1 unit); additional English,
Group B: 3 Mathematics, Laboratory Secience, or History.

Group C: Drawing, Commercial subjects, additional Shop, etc.

Applicants who offer for entrance a total of fifteen recom-
mended units, but whose list of subjects is not in accord with
this table, may be admitted at the discretion of the faculty, if
they a re successful in passing the general entrance examinations;
but no applicant will be admitted whose preparation does not
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include English 2 units, algebra 114 units, geometry 1 unit, trigo-
nometry 14 unit, physics 1 unit. All entrance deficiencies must
be made up before registration for the second year.

Each applicant is expected to show that he has satisfactorily
completed 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 admis-
sion to the freshman class are required to take entrance examina-
tions. These examinations do not take the place of the high-
school credentials, but serve to supplement them. The subjects
covered are chemistry, physics, mathematics, and English. The
examinations are general in character; 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 exam-
ination questions for admission to the freshman class of the
Institute are not available for distribution.

Prospective freshmen are expected to take the entrance exam-
inations 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
physies, are ordinarily taken during April or May 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 examina-
tions during the spring prior to admission.

Regular entrance examinations will be held at the Institute
Saturday, April 24, and Saturday, May 1, 1987. Applicants
—Tl_nc_omplete scholastic records may be supplemented by examinations in
particular subjects taken at the Institute. The scope of subject matter for
A onnis Taming examinations i United States history, nd Govermment
must present their notebooks at the time of the examination. The schedule

for 1937 is as follows: Tuesday, September 21, 9:00 A. M., mathematics;
2:00 P. M., history and foreign languages.
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should report in the Lounge of Dabney Hall April 24, at 8:80
A. M. The examinations on April 24 will be chemistry and English
and on May 1 mathematics and physics. These examinations will
be repeated September 10th and 11th if a sufficient number of
duly qualified applicants is not selected from among those taking
the Spring examinations. The examinations in chemistry and
English for high school juniors will be held in Dabney Hall on
June 12, 1937.

Stud ents 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 indi-
vidual 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 Hospi-
tal. At the time of his registration each new student will be
assigned an appointment for his examination. Registrations are
tentative pending such examinations, and are subject to cancel-
lation 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. All students entering the Institute for the first time are
required to be vaccinated or to submit satisfactory evidence of
recent vaccination.

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
April, or even earlier. This enables the Institute to make full use
of all information available from high school sources. Applicants
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should submit their scholastic records before taking the entrance
examinations. Each student taking the entrance examinations
must have his high school mail a transcript of his final semester’s
work to this Imnstitute as soon as possible after completion of his
senior year.

Blanks for application for admission to the Institute will be
provided upon request.

Applicants who comply with these conditions not later than
June 22nd will be notified by the Registrar as to their acceptance
on or about July 1.

Upon 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. The registration
card should be presented at the Dabney Hall Lounge September
22, 1937, at 8:30 A. M.

Checks or money orders should be made payable to the Cali-
fornia Institute of Technology.

ADMISSION TO UPPER CLASSES

For admission to the upper classes of the Institute applicants
who have been students at other institutions of collegiate rank
must present letters of honorable dismissal, together with state-
ments showing in detail the character of their previous training,
and the grades which they have received. It is advisable for stu-
dents planning to transfer to send their credentials to the Regis-
trar at an early date. A personal interview is desirable; during
the summer months it is well to arrange for this in advance.
These students take examinations in mathematics, physics, and
chemistry, 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 163-176), or as soon as possible after admission make
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up their deficiencies. In case there is a question regarding either
the quality or the extent of the previous work, examinations in the
subjects concerned may be arranged.

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 institu-
tions. 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 ai the Institute, pros-
pective 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, sophomore, or freshman, but may take examina-
tions 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 Registration Committee
on the basis of their previous record and of the results of all the

examinations taken.

The examinations may be taken either in June or in September.
The schedule for 1987 is as follows: Thursday, June 10, 9 A M.,
chemistry; Friday, June 11, 9 A.M., mathematics; Saturday,
June 12, 9 A.M., physics; Friday, September 17, 9 A. M., mathe-
matics; Saturday, September 18, 9 A.M., physies; 1:00 P.M,,
chemistry.

Applicants are advised to take the examinations in June if
possible. Those residing at a distance may take the June ex-
aminations under the supervision of their local college anthorities,
provided definite arrangements are made well in advauvce. Ar-
rangements for examinations in absentia should include a letter
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to the Registrar from the person directing the tests stating that
the required suapervision will be given.

Applicants for admission to the third and fourth years whose
credentials have been approved may take advantage of the sum-
mer review courses in mathematies and physics to prepare for
their examinations. These courses are offered during the three
weeks preceding the opening of the fall term. The fee is $20
for each course.

Applicants are advised to read the descriptions of the freshman
and sophomore physics, mathematics, and chemistry courses,
and to note especially that the work in freshman mathematics is
chiefly calculus.

Because of the very thorough, intensive study of these subjects
required in the first two years, students from other colleges, unless
of ability above the average of Institute students, can not hope
to transfer to the higher years of the Institute courses without
incurring 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.

The attention of students planning to transfer to junior or
senior standing is called to the fact that, until they have satis-
factorily completed three full terms of residence at the Institute,
they are subject to the same scholastic requirements as are fresh-
men and sophomores. See pages 96 and 97. In addition, they
should note that in order to pursue during their junior and senior
years certain options of the science courses they must meet special
requirements of the divisions concerned. See pages 170, 178, 174.

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



L xpenges

TUITION

The tuition fee is three hundred dollars ($300) a year, payable
in three installments of $100 each on registration day at the
beginning of each term.

Students who attain honor standing at the end of their Fresh-
man or Sophomore years are awarded prize scholarships carrying
half tuition for the ensuing year, as described on page 97 of
this catalogue.

ASSOCIATED STUDENT BODY FEE

The Associated Student Body fee, payable by all under-
graduate students, is $18.45 a year, payable in three installments
on registration day at the beginning of each term. Of this fee
$5.50 is used for the support of athletics, $3.00 as a subscription
to the Big T, and the remainder for other student activities. The
subseription to the CarirorNia TrcH, 55 cents a year, is collected

from every undergraduate.

EMERGENCY HOSPITALIZATION FEE
There is an emergency hospitalization fee of $3.00, payable
by each student at the beginning of each year, to provide a cer-
tain amount of hospitalization, medical and surgical care, in
accordance with regulations prescribed by the Board of Trustees
and administered by the Institute Physician and the Faculty
Committee on Student Health.

DEPOSITS AND LOCKER RENTAL

In the Division of Chemistry and Chemical Engineering an
annual deposit of $15.00 is required (payable on registration
day at the beginning of the first term) to cover breakage and
loss of laboratory materials. There is a 50¢ deposit for a locker
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key, and a $2.00 deposit for a padlock issued in the drawing
rooms. Deposits, in amounts specified by the departments con-
cerned, are also required to cover the expenses of inspection trips
taken by students in various courses. Lockers in Throop Hall
may be rented at 50 cents a term.

BOOKS AND SUPPLIES

The cost of books and supplies for the first year is about
$65.00. In the upper classes the cost is generally less than this,
but varies in different courses.

STUDENT HOUSES

Expenses in the Student Houses are as follows:

For room and 15 meals a week, beginning with breakfast Mon-
day morning and ending with dinner Friday night, $331.50 a
year, payable in six installments during the academic year, as
specified in the contract which is signed by each applicant for
accommodations in the Houses. For room and 21 meals a week,
$891.00 a year, payable as in the case of the above specified rate.

Students in the Houses must supply their own blankets but bed
linen and towels are furnished and laundered by the Institute.

There is also a charge of $1.00 a term for telephone service,

long distance toll charges being billed monthly.

House dues of $2.00 a term are payable with other fees on
registration day. These dues are collected by the Institute for
the House organizations in the four Houses and are used by them
to cover the expenses of their social and other House activities.

There is a deposit of $10.00 payable by each student making
reservation for accommodations in the Student Houses, this pay-
ment, upon occupancy of the room, constituting a deposit against
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breakage and loss. This deposit is not refunded if a student
leaves the House during the year. '

No rebate will be given for absence from room or table not
involving absence on legitimate Institute activity for two or more
days or withdrawal from the Institute.

Application for rooms in the Student Houses may be made by
addressing the Comptroller of the Institute.

LOAN FUNDS

The Cleveland Loan Fund was established by Miss Olive
Cleveland for the purpose of aiding students to obtain an educa-
tion. 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 1982, Mr. and Mrs. Willard C. Jackson established at the
Institute 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
career. The original gift for this fund was $10,000 and the
donors have since added $10,000 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 employ-
ment when they cannot continue their education without thus
supplementing 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 complete a regular course satisfactorily in
the usual time.

Students wishing employment are advised to write to the Secre-
tary of the Institute Y. M. C. A. or the officer in charge of the
National Youth Administration program conducted by the Insti-
tute in advance of their coming to the Institute.

The National Youth Administration program provides at the
Institute during the year 1936-87 the sum of $2200 per month,
which may be earned by needy students assigned to socially desir-
able tasks, including research work carried on at the Institute.
The amounts students may earn are limited as follows: under-
graduates, average $15, maximum $25 per month; first year grad-
uate students, average $25, maximum $30 per month; advanced
graduate students, average $30, maximum $40 per month.



Regintration and General Regulatinns

Registration for the second term, 1986-1937, will take place
January 4, 1937 (9 A.M. to 8 P.M.); for the third term, March
29, 1937 (9 AM. to 3 P.M.). Registration for the first term,
1937-1938, will take place, for freshmen, September 22, 1937
(8:80 A.M.), for transfers from other colleges, September 23, 24,
1937 (9 A.M. to 3 P.M.), and for other students, September 24,
1987 (9 A M. to 8 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 Regis-
trar’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 require-
ments in each of the subjects in such ways as the instructors
may determine.

Students are held responsible for any carelessness or wilful
destruction 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.



Scholastic Grading and Requirements

SCHOLASTIC GRADING

The following system of grades is used to indicate the charae-
ter of the student’s work in his various subjects of study:

4 denotes Marked Distinction,
8 denotes Above Average,

2 denotes Average,

1 denotes Below Average,

C denotes Conditioned,

I denotes Failed,
inec denotes Incomplete.

In giving the grade incomplete the “‘inc” must be followed by
a number indicating the grade of work and by another 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 specifications 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 examina-
tions it may be removed by examinations, only if the student has
a leave of absence issued by one of the deans and 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 1 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 condi-
tions. Each student should consult with his instructor at least a
week in advance of this date. Any condition not so removed auto-
matically 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 authorize a removal of an “F” by three three-hour exam-
inations.

Term examinations will be held in all subjects unless the in-
structor in charge of any subject shall arrange otherwise. No
student will be exempt from these examinations. Leave of ab-
sence from examinations may be obtained only from the Deans,
and will be granted only in the case of sickness or other emer-
gency.

SCHOLASTIC REQUIREMENTS

All freshman and sophomore students are required to meet cer-
tain 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 Insti-
tute. 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 cor-
responding to the total number of hours per week devoted to that
subject, including classwork, laboratory, drawing, and field work,
and normal outside preparation. The number of credits allowed
for each subject is the number of units multiplied by the grade
received : thus, a student receiving a grade of “8” in a twelve unit
course receives 36 credits for this course.
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1. Probatiore. Any freshman, sophomore, or new transfer stu-
dent who fails to receive 80 credits, at least 72 of which are in
subjects other than Physical Education and Assembly, during
any one term will be placed on probation. A student on probation
must withdraw from all extra-curricular activities and outside
employment or must reduce the number of subjects he is carrying
sufficiently to enable him to meet the scholastic requirements in
succeeding termas. His program of scholastic and outside activities
must be arrangied with and approved by his Dean.

2. Ineligibiléty for registration. A freshman, sophomore, or
new transfer student is ineligible to register:

(a) If he fails during any one term to receive 60 credits, at
least 54 of which are in subjects other than Physical
Education and Assembly.

(b) If, after being placed on probation, he fails during any
subsequent term to receive 80 credits, at least 72 of
which are in subjects other than Physical Education
and Assembly.

(¢) If he fails for the school year to receive a total of 300
" credits, at least 270 of which are in subjects other than
Physical Education and Assembly.

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 rein-
statement, 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.

8. Freedom from scholastic restrictions. After a student has
completed at least three full terms of residence at the Imstitute
and has been registered for his junior year, he shall not be placed
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on probation nor shall he be refused registration on account of
failure to receive a prescribed number of credits during the pre-
ceding term or terms, except that a student who is reinstated to
enter the jumior year is subject to the above-outlined scholastic
requir ements during his junior year.

Attention is directed to the fact that special grade-requirements
must be met before the student is allowed to register for certain
required junior and scnior subjects; these special requirements
are given on pages 170, 173, 174.

4. Graduation requirement. To qualify for graduation a stu-
dent must complete the preseribed work in some one option of
the course in engineering or of the course in science with an aver-
age grade of 1.9 and with a total of at least 1200 credits.

5. Honor standing. At the close of each school-year the Com-
mittee on Honor Students awards honor standing to approximately
15 students who have completed the freshman year, and to 10-15
students who have completed the sophomore year. To each of
these students is also awarded a prise scholarship carrying half
tuition. These awards are based primarily on the scholastic rec-
ords of the students. Any holder of such a scholarship who in any
subsequent term fails to maintain a scholastic standard set by the
Committee 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, instruction 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 8 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, 145 credits per term, 130 of
which result from grades of 8 and 4 in subjects other than
Physical Education and Assembly, provided also that he main-
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tains such an aaverage through the three terms of the senior year.
In addition, a student may be graduated with honor under joint
recommendation of his department and the Honors Committee,
and approval of the faculty.

6. Ezcess or less than normal units. If for any rcason a stu-
dent is carryin g less than 40 units, the credits required (as stated
in sections 1 and 2 on page 97) shall be prorated on the basis
of 40 as a standard. For example, a freshman, sophomore, or new
transfer carrying 30 units of work shall be expected to obtain
three-fourths of 80, or 60 credits, to remain off probation.

Applications for registration in excess of the prescribed num-
ber of units, ox for less than 25 units, must be approved by the
Registration Committee.

7. 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 should make application, shortly before the close
of the school year, for admission to the second year of the Course
in Engineering or of the Course in Science.

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 receive 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.



Scholarships and Hrizes

FRESHMAN PRIZE SCHOLARSHIPS

Twelve or more freshmen scholarships carrying $150 or $300
are awarded by the Institute upon the basis of a competition
open to properly qualified male students in the senior classes of
high schools or college preparatory schools. A group of competi-
tors for these scholarships is selected by the committee from
among the regular candidates for admission who take the entrance
examinations given by the Institute. There is no special applica-
tion blank for these scholarships.

The scholarships are awarded on the basis of all the infor-
mation available in regard to the applicants—the results of their
examinations, 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 reference to financial need; but any successful
studennt with adequate resources may relinquish the money pay-
ment in favor of the next most deserving competitor, while
retaining the scholarship as an honorary recognition. The win-
ners of these scholarships are designated Blacker Scholars or
Drake Scholars, in recognition of the donors of the scholarship
funds, Robert Roe Blacker and Nellie Canfield Blacker, or Mr.
and M1s. A. M. Drake.

DRAKE SCHOLARSHIPS

In addition to the foregoing, Mr. and Mrs. A. M. Drake of
Pasadena have made provision for an annual scholarship avail-
able 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.
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SOPFAOMORE AND JUNIOR PRIZE SCHOLARSHIPS

The Institute has established about thirty scholarships known
as the Sophom ore and Junior Prize Scholarships. These scholar-
ships, 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 and sophomore years, are granted honor
standing on thee basis described in section 5 on page 98 of this
Catalogue. In addition, a smaller number of tuition grants may
be awarded to students of high standing who are in need of finan-

cial assistance.

Tt 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.

THE CONGER PEACE PRIZE

Everett 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 composition 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.



Study and RKesearch at the California Justitute

PHYSICS

Mathematics, physics, and chemistry are universally recog-
nized as the fundamental sciences the development of which has
supplied the main-spring of modern civilization. Accordingly,
these subjects have been given an outstanding place in the pro-
gram of the Institute.

Further, since the best education is that which comes from
the contact of youth with creative and resourceful minds, the
* staff of the Norman Bridge Laboratory of Physics has been from
the beginning a group of productive physicists rather than merely
a group of teachers. The entering freshman makes some contact
in his first year with practically all of the members of that 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.

It is the combination of a large graduate school of physics
and a limited number of undergraduate students which makes
the distinctive feature of the work in physics at the Institute.
The instruction is done by the small group method, twenty to
a section, save for one rather elaborate demonstration lecture
each week throughout the freshman and sophomore years. All
of the members of the staff participate in giving these Icctures.
The undergraduate student who elects physics is usually given
opportunity to participate as early as his junior or senior year
in some one of the from thirty to sixty research projects which are
always under way in the laboratory. The average yearly output
of the laboratory during the past five years has been from fifty
to sixty major papers. There are three general seminars per
week, which are regularly attended by all research workers, and
all graduate students. In addition there is a weekly theoretical
seminar conducted for the benefit of those interested primarily in
mathematical physies.
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The main outlets for the graduates in physics of the Institute
are positions ix colleges and universities, and in the increasing
number of induastrial research laboratories of the country.

MATHEMATICS

Work in pure mathematics leading to the Ph.D. degree was
initiated by the Institute in 1926-1927. Candidates for the degree
are expected to acquire a reasonable familiarity with some of the
major applications of mathematics to the physical sciences. The
attention of those intending to take advanced courses in mathe-
matics is particularly directed to the foreign language require-
ments of mathematical work beyond the bachelor’s degree.

) CHEMISTRY AND CHEMICAL ENGINEERING

In the last two years of the undergraduate course in science
there are offered to students 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 investigators in colleges
and universities, as research men in the government service and
in industrial laboratories, as chemists in charge of the operation
and control of manufacturing processes, and, in the case of the
fifth-year Chemical Engineering Course, for the management and
development of chemical industries on the chemical engineering
side. For students who desire to enter the field of chemical re-
search, for which there are now unusual professional opportuni-
ties both on the scientific and applied sides, more specialized
study and research leading to the degree of Doctor of Philosophy
is provided at the Institute in the fields of inorganic, physical,
organic, and biological chemistry.

First year chemistry, which is taken by all freshman students
of the Institute, puts special emphasis on the fundamental prin-
ciples of chemistry. For two terms this course centers around the
chemistry of acids, bases, salts, metals, and non-metals. The
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third term is devoted to elementary qualitative analysis in class
and laboratory, accompanied by lectures in the various fields of
chemi stry by staff members of the division.

In the conduct of the course much effort is given to provide
oppor tunities for interesting and fruitful experiments in the
laboraatory and to coordinate the work of the laboratory, class
room, and lectures.

The second-year work in chemistry, which is taken by all stu-
dents in the course in science, consists on the laboratory side
of gravimetric and volumetric, advanced qualitative, and electro-
metrice analysis: in the class work emphasis is placed on the prin-
ciples relating to mass-action, the ionic theory, oxidation, and the
periodlic law. In the second and third terms, and also in the sub-
jeets of physical and organic chemistry taken in the later years,
the ab ler students, after a few weeks of introductory work, under-
take minor researches in place of the regular work.

The chemical subjects of the junior and senior year consist
of courses in physical, advanced inorganic, organic, and applied
chemistry. The junior and senior courses in physical chemistry,
here lkkmown 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. Also in the sub-
jects of organic and applied chemistry problems are a feature.

The supervision of the research work of graduate students is
distributed among the whole staff of the Division of Chemistry.
Each staff member takes charge of only three to five students
who desire to work in his special field, so that each student re-
ceives a large amount of attention. Thus in physical chemistry
the limes of research now being actively pursued by graduate
students in cooperation with the staff are: reduction-potentials
in solu tion, especially of the rarer elements; rates of homogeneous
reactions; photochemical reactions; band spectra and Raman
spectra in their chemical relations; crystal and molecular struc-
ture determined by the diffraction of X-rays and of electrons
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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 investigation on
plant hormones ; studies of the Walden inversion; work on unsat-
urated compounds, with especial reference to isomerism, hydra-
tion, and complex formation with metalions.

ENGINEERING

Courses are offered at the Institute in Civil, Mechanical and
Electrical Engineering. There are also courses in Aeronautical
Engineering and Applied Chemistry, which are described under
the respective heads of Aeronautics and Chemistry.

The plan of instruction embodies a four-year course for the
degree of Bachelor of Science, and a fifth year of graduate study,
quite definitely outlined within the selected field, leading to the
degree of Master of Science. Additional work is offered leading
to the Ph.D. degree. The civil, mechanical and electrical engi-
neering groups are not separated until the third year, all students
following the same program of the fundamental subjects, mathe-
matics, physics and chemistry, supplemented by their general ap-
plications in surveying, mechanism, mechanics, strength of mate-
rials, direct and alternating currents, heat engines and hydraulies.
The divergence between the different branches occurs in the third
and fourth years when the study of the professional subjects
of specialized nature is introduced. Courses in the humanities—
English, history, and economics—are included in each year of the
curriculum.

The four-year undergraduate courses in engineering are well
balanced foundations for entrance into many opportunities within
the respective fields. However, those students who wish to pre-
pare for careers in the more intensive technical phases of engi-
neering and who have shown capacity to do advanced work are
expected to take the fifth year, which represents additional profes-
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sional 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 re-
search in a field of his own selection under the guidance of a
staff representing a wide range of experience and current activity.

CIVIL ENGINEERING

The branches of Civil Engineering in which advanced work
is offered include the control, development and conservation of
water; the analysis of structures with particular reference to
those types achieving economy through continuity of arrange-
ment ; the study of earthquake effects and means of resisting
them ; investigation of stresses in dams and the design of different
types of dams; the study of the increasingly important problems
of samitation, sewage treatment and disposal works ; the location,
desigm, construction and operation of railroads and highways.

MECHANICAL ENGINEERING

Advanced work in Mechanical Engineering is offered in the
following fields: machine design, involving the properties of ma-
terials and the processes of production; metallography, the struc-
ture of metallic alloys and effects of heat treatment; thermo-
dynamics and power plant design and analysis; internal com-
bustion engines; refrigeration; heating and ventilating; air con-
ditioning ; hydrodynamics; and hydraulic machinery.

HYDRAULIC ENGINEERING

Due to the recent establishment of research laboratories at the
Institute covering several of the broader fields of hydraulic engi-
neering, 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. The following
researches are now being carried on or are just being completed



STUDY AND RESEARCH AT THE CALIFORNIA INSTITUTE 107

in these laboratories in cooperation with the Metropolitan Water
District of Southern California, the Los Angeles County Flood
Control District, and the Soil Conservation Service of the U. S.
Department of Agriculture:

(a) Investigation of the characteristics of high head centri-
fugal pumps.

(b) Investigation of the velocity distribution in the case and
at impeller exit of a centrifugal pump.

(¢) Study of friction losses at partial openings of large con-
trol valves at high Reynolds’ numbers.

(d) Effect of entering velocity distribution upon the coefficient
and the performance of Venturi meters with low contraction ratios.

(e) Study of performance characteristics of centrifugal pumps
under reverse flow conditions.

(f) Study of friction losses in vane elbows used with liquids.

(g) Study of superelevation in curved channels with super-
critical velocities of flow.

(h) Investigation of effect of suspended load on the velocity
distribution in channels.

(i) Determination of rate of reduction of bed load in natural
streams,

(j) Model studies of economic control of river channels.

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 knowl-
edge 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
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studerats who have completed the five-year engineering course at
the In stitute, or by students from other colleges who have substan-
tially the same preparation. These courses provide for advanced
work in the application of mathematical analysis and physical laws
to mechanical and electrical problems incident to electrical design
and research, electric transients including lightning phenomena,
high woltage production and transmission, electrical engineering
problems involving the use of vacuum tubes, and problems relat-
ing to the generation and distribution of electrical power for
lightinag 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
strengsthens 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 pro-
vides special work for undergraduate students wishing to do a
limited amount of research.

AERONAUTICS

With the aid of the Daniel Guggenheim Fund for the Promo-
tion of Aeronautics, the California Institute of Technology has
established a Graduate School of Aeronautics and has constructed
the Daniel Guggenheim Laboratory of Aeronautics containing a
ten-foot, high-speed wind tunnel. This laboratory is under the
direction of Dr. Th. von Kérmaén, who is in charge of the experi-
mental and theoretical researches. The Danicl Guggenheim
Fund has also provided funds for the Daniel Guggenheim Air-
ship Institute located at Akron, Ohio, which contains a six-foot
wind tunnel, a high speed whirling arm, and other experimental
facilities for lighter-than-air research. There is a close coopera-
tion between the two institutions, the director of the Pasadena
laboratory serving as adviser for the Akron Institute.
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The following program of instruction and research is now in
progress:

1. A compr ehensive series of theoretical courses in aerodynam-
ics, hydrodynamics, meteorology, and elasticity, with the under-
lying mathematics and mechanics, taught by Professors Theodore
von Karman, Harry Bateman, Eric T. Bell, Paul S. Epstein,
Beno Gutenberg, Clark B. Millikan, and Arthur L. Klein.

2. A group of practical courses in airplane design conducted
by the Institute’s experimental staff in cooperation with engineers
from the aircraft manufacturing companies in the vicinity.

8. A course in meteorology, with special reference to the
problems 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 map-
ping, 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 ;

(¢) practical problems in aerodynamics and structures,
especially as applied to aeronautics;

(d) meteorological problems dealing in particular with the
properties and behavior of air masses.

The facilities of the Institute are available for students desir-
ous of taking higher degrees, and for qualified workers who wish
to carry out researches in the fields detailed above. A few fellow-
ships can be granted to selected men.

As in the older departments of physics, chemistry, and mathe-
matics, emphasis is placed primarily upon the development of
graduate study and research; but provision has also been made



110 CALIFORNIA INSTITUTE OF TECHNOLOGY

in the four-year undergraduate course in Engineering for a
definite option leading to such graduate study and research. This
affords a broad and thorough preparation in the basie science and
engineering upon which aeronautics rests, and includes an intro-
ductory survey course in aeronautics in the senior year.

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 re-
quired to attain reasonable proficiency in aeronautic design, there
is awarded at the end of the first year the degree of “Master of
Science for the completion of a Course in Mechanical Engineer-
ing” and at the end of the second year, the degree of ‘“Master
of Science for the completion of a Course in Aeronautical Engi-
neering.” The degree of “Master of Science for the completion
of a Course in Meteorology” may be awarded to students com-
pleting at least one year of graduate work in this field.

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 prepara-
tion. 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.

GEOLOGICAL SCIENCES

Through the generosity of Mr. and Mrs. Allan C. Balch, there
has been established at the California Institute the Balch Grad-
uate School of the Geological Sciences. The work of this school
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at the present time comprises the instruction and research being
carried on in the various branches of geology, in vertebrate and
invertebrate joaleontology, in geophysics and geological pros-
pecting, and in seismology, the last named in cooperation with
the Carnegie Institution of Washington.

Graduate courses may be taken either by students who have
completed the four-year course at the Institute, or by students
from other col leges who have substantially the same preparation.
Properly quali fied graduates from other colleges may also pursue
as graduate students the geological studies of the senior year of
the undergraduate course.

The curriculum outlined for undergraduate study provides a
broad and thoxough preparation in the related basic sciences and
an introductior: to the fundamental principles of geology, paleon-
tology and geophysics. Fifth year courses lead to the degree of
Master of Science. During the senior year of the undergraduate
course and throughout the fifth year courses in geology and
paleontology, much time will be devoted to investigation, but stu-
dents desiring to become research men or professional geologists
and paleontologists will continue their work at least two years
more for the degree of Doctor of Philosophy.

INS'TRUCTION IN THE GEOLOGICAL SCIENCES

The elementary geological subjects are given (1) to convey
a broad concept of the constitution and structure of the earth,
of its origin and history, and of the evolution of life upon it,
(2) to afford to engineering students a knowledge of geology
required by them in professional practice, and (8) to furnish
the basis for advanced work and research in the geological
sciences.

Students who complete the fifth-year course in Geology are
prepared for geological positions with oil and mining companies
and on government and state geological surveys, but further
graduate work (leading to the doctor’s degree) is very desirable
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for throse who are preparing themselves for university and
museuxn positions in geology and paleontology and for service as
profes sional geologists.

OPPORTUNITIES FOR RESEARCH IN THE GEOLOGICAL SCIENCES

Within convenient reach of Pasadena occurs an almost un-
rivaled variety of rock types, geologic structures, and physio-
graphic forms. Field studies can be conducted comfortably
througchout the entire year, and this constitutes an 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 physio-
graphic problems in the Coast and Basin Ranges and along the
coastal front await critical investigation and frequently involve
an interpretation of folding and faulting on a large scale. The
presence of many productive oil fields, of large Portland cement
plants, and of gem-producing districts in Southern California
afford exceptional opportunities to students interested in economic
geology. Moreover, the gold, silver, quicksilver, and copper de-
posits of the Sierra Nevada and Coast Ranges of California are
within comparatively easy reach, and the varied metalliferous
deposits of Arizona and Southern Nevada are also available for
visit and research.

Researches in geophysics, both theoretical and as applied to
prospecting and other structural geology problems, are being
prosecuted vigorously, and participation by students in these
activities affords extensive instruction in these fields.

Excellent opportunities exist for studies in physical and geo-
logical seismology. A fully equipped Seismological Research
Laboratory is situated on a site west of the Arroyo Seco in
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Pasadena. The laboratory is devoted to researches conducted
both by the Carnegie Institution of Washington and the Cali-
fornia Instittute of Technology, and graduate students in the
Division of the Geological Sciences will be received in the Labora-
tory for the puarpose of taking part in the researches or of becoming
acquainted with seismological methods.

Collections available from many invertebrate and vertebrate
faunal horizoms in the sedimentary record of western North
America permit the student interested in paleontology to secure
an intimate kriowledge 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, rela-
tionships, and evolution of specific groups of fossil organisms.

‘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 page 156.

BIOLOGICAL SCIENCES

A department of Biology, rather than the traditional depart-
ments of Botany and Zotlogy, has been established, in order to
emphasize the unity of the phenomena of living organisms rather
than their manifold diversities. That there are many properties
common to the two great branches of the living world has become
abundantly manifest in recent years. For example, the same
principles of heredity that obtain among flowering plants apply
also to human traits, and in their response to light, animals and
plants conform to common laws of physics. It is true that, at
what may be called the biological level, an immense diversity of
form and function manifests itself, but enough insight has al-
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ready been gained to make evident that this diversity is in large
part dlue to permutations and combinations of relatively few
fundarmental and common properties. It is in the search for these
properties that the zoologist and botanist may profitably pool
their imterests. In the broad field of physiology a comparison of
the fundamental chemical processes in animals, higher plants,
yeasts and bacteria are so interrelated that discoveries in one field
may suggest interpretations in others. The geneticist who works
with amimals will know only half his subject if he ignores the
work on plants, and both plant and animal geneticists will fail
to malce the most of their opportunities if they overlook the ad-
vances in cytology and embryology. It is, then, with the intention
of bringing together in sympathetic union a group of investi-
gators whose interests lie in the fundamental aspects of their
subjects, that a department of Biology has been organized.

An experimental farm for plant genetics has been established
near the Institute at Arcadia. A special laboratory, equipped for
work in plant physiology, is on the Institute grounds; and the
marine station at Newport Bay gives an opportunity for work in
experimental embryology and biology.

As in the other departments of the Institute, emphasis is
placed primarily on research and graduate study; and, even
in these directions, no attempt is made to cover at once the
whole science of biology, but rather efforts are concentrated on
the development of those of its branches which seem to offer
the greatest promise as fields of research. It is proposed to
organize groups of investigators in general physiology, bio-
physies, biochemistry, genetics and experimental embryology.
The choice of these fields of modern research implies that em-
phasis will be laid on the intimate relations of biology to the
physical sciences. That a closer association of these sciences
with biology is imperative is becoming more and more apparent
as indicated by the development of special institutes for such
work.
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ASTROPHYSICS

The General Education Board provided in 1928 for the con-
struction 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 mew Observaiory the advantage, in its design, con-
struction, and operation, of the combined knowledge and expe-
rience of the investigators in the research laboratories of the
Institute and ir2 the neighboring Mount Wilson Observatory of the
Carnegie Institution of Washington. This new project thus con-
tinues 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 chemical aspects of the
constitution of matter.

The purpose of the Astrophysical Observatory is thus to sup-
plement, 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 nebule;
and of many phenomena bearing 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 Labora-
tory located on the Institute campus, which will serve as the
headquarters in Pasadena of the observatory staff and of the
Graduate School of Astrophysics. Its equipment will include
instruments and apparatus for the measurement of photographs,
the reduction and discussion of observations, and for such astro-
physical investigations as can be made there to the best advan-



116 CALIFORNIA INSTITUTE OF TECHNOLOGY

tage. Its instruments for the interpretation of astrophysical
phenormena will be designed to supplement those of the labora-
tories Of the Institute and the Pasadena laboratory of the Mount
Wilsorx Observatory. Well-equipped shops for the development
of new  instruments have been erected on the campus, and the
Astrop hysical 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 per-
fection and its light-collecting power. In the present plan,
especial emphasis is therefore laid upon the development of all
forms of auxiliary apparatus, such as spectrographs and their
optical parts; photographic plates of the various types required
for astrophysical and spectroscopic research; radiometers, ther-
mocouples, and photoelectric cells; recording microphotometers
and other forms of measuring machines; and laboratory appara-
tus for reproducing or interpreting celestial phenomena.

An Observatory Council, comprising four members of the
Executive Council of the Institute, and also including Dr. Walter
S. Adarns, has been placed by the trustees in full charge of the
design, construction, and operation of the Astrophysical Observa-
tory and Laboratory. With the approval of the Carnegie Insti-
tution 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. An Advisory Committee, including the Director
and Assistant Director of the Mount Wilson Observatory and
many other prominent men of science, aid the Observatory Council
in determining matters of policy. The organization of the Obser-
vatory Council and the personnel of its Advisory Committee are
shown on page 57 of this Catalogue.

Any great increase in the size of telescopes requires a long
study of the most promising methods of making large parabo-
loidal mirrors. After much experimental work, a new form of
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Pyrex glass ~was chosen as the best available material and a
120-inch dise was received in 1934. The 200-inch disc was re-
ceived in 1936 and is now in process of being shaped up in the
optical shop.

The extensive investigation of primary and auxiliary instru-
ments, 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 carefully studied and tested in difficult research
problems. The Research Laboratory of the Eastman Kodak Com-
pany 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 Iength has been completed by Beck after the design
of the Britishh 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 Dx. John Strong to several large mirrors, including
that of the 86—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 sub-
jects is small. For this reason only those exceptionally well quali-
fied for such work should undertake graduate study and research.
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THE HUMANITIES

One of the distinctive features of the California Imstitute is
its emphasis upon the humanistic side of the curriculum. In the
degree and genuineness of this emphasis the Institute has differ-
entiated itsclf from other American schools of science, most of
which accord little more than a gesture of recognition to the
liberal arts. As a rule, in schools of science and engineering, the
professional studies monopolize nearly all the available time and
money, leaving the humanities to take what is left, which often
turns out to be very little.

This has been particularly unfortunate. It has recruited into the
scientifie and engineering professions large numbers of young men
with inadequate cultural backgrounds, lacking in social sympathy,
in breadth of outlook, and in their acquaintance with those im-
ponderable forces which even engineers have to take into account.
That should not be the case, for there is no good reason why
either scientists or engineers should be more limited in their
intellectual versatility, or in the range of their human interests,
than men of any other profession. Many of them are not. On
the contrary, there are those who have shown, time and again,
that scientific erudition can be illuminated by humanism, and
technical skill vivified by imagination. It is to men of this type
that the world must continue to look for leadership in all branches
of science, and it is to the training of such men that the energies
of the California Institute are primarily directed.

Hence the Institute, from the very outset, has recognized the
desirability of making a place in its undergraduate curriculum
for a generous amount of instruction in the humanities. The
facualty, in thorough sympathy with this aim, has cooperated by
eliminating some of the more specialized technical subjects com-
monly included in undergraduate courses. As a result, it has been
found possible to require every student to take, in each of his four
undergraduate years, at least one course of a humanistic character.
These courses in the Division of the Humanities cover the field of
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English and Foreign literatures, European and American history,
philosophy axd social ethics, economics and government. All of
them are so planned and articulated that the student obtains a
solid groundirg, and not merely the superficial acquaintance which
is too often the outcome of a free elective system. The standards
of intellectual performance in these studies are maintained on the
same plane as in the professional subjects. Every effort is made
to impress up on undergraduates the fact that there is an essential
unity to all kmowledge, and that no man can master science if he
sets out to m aster science only. The history of human achieve-
ment has but a single page.

One of the largest and most attractive buildings on the Institute
campus is dev-oted to the work in literature, languages, philosophy,
economics, history and government. This Hall of the Humanities,
erected in 1928, was given by Mr. and Mrs. Joseph B. Dabney,
of Los Angeles. In connection with the acceptance of this gift,
a special endowment fund of $400,000 was raised for the support
of instructiora in the humanistic fields, this amount being sub-
scribed by sewveral friends of the Institute.

In additiora to the regular staff of the Institute, several schol-
ars from other institutions are giving instruction in the Division
of the Humanities during the current year. Among these are
Professor Edwin F. Gay, formerly of Harvard University, Pro-
fessor Godfrey Davies, formerly of the University of Chicago,
Professor Louis B. Wright, formerly of the University of North
Carolina, and Professors Frederick M. Powicke and David Nichol
Smith, of Oxford University. It is anticipated that with the
opportunities for research in English Literature and American
History which are afforded by the proximity of the Huntington
Library, the instruction given at the Institute in these fields will
be steadily strengthened by the association of visiting scholars,
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OxYGEN CoxsUMPTION OF DroSoPIIILA PUPAE I. DROSOPIHILA MELANOGASTER.
D. F. PouLsoN, Zeit, Vergl. Physiologie, 22, 466-472 (1935).

Rap1atiox Axp TTE Stedy o MUTATION IN ANIMALS.

Jack ScuuLrtz, Biological Effects of Radiation, 39, 1209-1261 (1936).

VarEcarioNn v Drosorrira AND THE INErT CizroMosoME REGIONS.

Jack Scuurrz, Proc. Nat. Acad. Sci., 22, 27-33 (1936).

*Tur Errect oF X-IrrapIaTION 0N AUxin AND PraxTt GrROWTH.
FoLxEe Sxoo6, J. Cell. and Comp. Physiol., 7, 227-270 (1985).

TrermaL Data IV, Tue Hears or CoMBUSTION OF ADENINE, HYPOXAN-
THINE, GUANINE, XANTHINE, URIC AcID, ALLANTOIN AND ALLOXAN.
RoserT D. StrerrLer and Hucr M. Hurrman, Jour. Am. Chem. Soc., 57, 1734-1740
(1935).

TaeErRMAL Data V. Tue Hear Caracities, ENTrROPIES AND FREE ENERGIES
OF ADENINE, HIYPOXANTHINE, GUANINE, XANTHINE, Uric Acm, ALLAN-
TOIN, AND ALLOXAN.

RoserT D. SrrerLer and HucH M. HuFrMman, Jour. Am. Chem. Soc., 57, 1741-1743
(1935).

PrEFERENTIAL SEGREGATION 1N TrIPLO-IV FEMALES OF DROSOPHILA MELANO~
GASTER.

A. H. STURTEVANT, Genetics, 21, 444-466 (1936).

Tue Reratioxs ofF Inversions I1xN THE X CHROMOSOME oF DROSOPHILA
MELANOGASTER TO CrossiNg OVER AND DIsJUNCTION.

A. H. STurTEVANT and G. W. BEADLE, Genetics, 21, 554-608 (1936).

Ixversions 1N Tere Tamp CuromosomE oF Winp Races or DrosopHILA
PSEUDOOBSCURA, AND THEIR USE IN THE STUDY OF THE HISTORY OF THE

SPECIES.
A. H. STUrRTEVAN T and T, DoRzHANSKY, Proc. Nat. Acad. Sci., 22, 448-450 (1936).

GeoeraPHICAL DistrizuTiox AnD CyTorocy oF “SeEx Rartio” 1x Drosormira
PSEUDOOBSCURA AND RELATED SPECIES.
A. H. STURTEVANT and TH. DOBzHANSKY, Genetics, 21, 473-490 (1936).

7Not previously reported.
*Not available for distribution.
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1#SrupIEs ox 1ie Excystyuyt or Coreons Cucrrres. I, Twe Acrion ov
TirE EXCYsTMENT INDUCING SUBSTANCE.
Krex Nere Viviax Tirvasy and Horace Averet DBaxes, J, Eaxp. Zeol., 69. 37-37
(1934).

Ox ax ANavysis or tik Acrivery or Two Growri-Proyorize SunstaNces
ox Fraxt TissvEs.
Kex aeran V. THiMaNN, Proc. Kon, Akad. THeten., 38, $96-912 (1935).

Ox rHE Exereerics or DiFrerexriarioxn II. A CompirisoN oF THE R
oF IDEVELOPMENT OF GraNT AND oF Norymar. Sea-Urcitix FarBryos.
ALBERT TYLER, Biol. Bull., 68, 451-460 (1935).

GrowTxI HorayoxNe aAxn MEesocoryr, GrowTir.
J. Vax Overneex, Recueil des Travany Bot. Neerlunduais, 33, 333-340 (1936).

DirfERENT AcT10N OF ATXIN-A AND 0F HETERO-AUxIN (Prelitminary Note),
J. V.ax OvEReER, Proc, Nat. dcad. Sci., 22, 187-190 (1936).

Licur Growrnt REspoNsE AND Auxin CURVATURES OF AVENA.
J. VAN OVERBEEK, Proc. Nat, Acad. Sci., 22, 421-425 (1936).

“T.azy”” Ax A-Grotroric Form oF MaIize.
J. VAN OVERBEEK, Jour. Here., 27, 93-96 (1936).

CoLeoPPILE GROWTIT AS AFFECTED BY AUXIN, AGING AND Foon.
F. W. Wext, Proe. Kon. Akad. Weten., 38, Ta53-767 (1935).

*1'iue Growry HorMONE 1N PraNTs.
¥.\W. WENT, Proc. 25th Ann. Celebraiion, Univ, Sou, Calif., 1936,

VERTEBRATE ZOOLOGY

The following articles are all by A. J. vax Rossem.

T11E M ANGROVE WARBLER OF NORTH-WESTERN MEXTCO.
Trans. San Diego Soc. Nat. Hist., &, 67-68 (3193)).
A NEw RAcE or Ttk Browx TowwrEE vroM tir INvo Rrecion or Carnl-
FORNTA.
Trans. Sun Diego Soc. Nat. Hist., 8, 69-72 (1935).
A Norr oN THE Coror oF THE EYE or TiE Bursu-Trr.
Condor, 37, 254 (1935).
Nortes 0N PHE Fordys oOF SPIZELLA ATROGULARIS.
Condor, 37, 282-284 (1935).
Tur Busu-Trr or 11E GrEAT Basix,
Auk, 56, 85-86 (1936).
REMARKS STIMULATED BY Bropxors’s “I'wo New Supsrecies or TuE Rep-
SHAFTED FLICKER”,
Condor, 38, 40 (1936).
DrscripT1oN oF A RACE 08 MYIARCHUS CINERASCENS rroM K1 Sanvanor,
Trans. San DNicgo Soc, Naf. Hist., 8§, 115118 (1936,
“Not previously reported.
“Not avatlable for distribution.
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Birns or vk C1 1aRLESTON MouNrarvs, NEvana,
Pacific Coast <4 faina, No. 24, 1-65 (1936).
I'iie ORANGE-RE LLIED RED-sTART OF WESTERN CEXTRAL A MERICA.
Condor, 38, 11 7-118 (1936).
Nores ox Biepss 1¥ ReEration 10 1HE FAUNAL ARkas oF SOUTH-CENTRAL
ARIZON A.
Trans, San Dieego Soc. Nut. Hist,, 8, 121-148 (1936).

NorE ON THE NESTING OF THE BUSH-117,
Condor, 38, 17C) (1936,

GUGGENHEIM AERONAUTICS LABORATORY

63, INvESTIGATTONs oF Pk TurBoLeNT MixiNe Recions Forarep By JEvs.
Axnorv M. Ko EraE, Jour. AAppl. Mech., A8T-A95 (1935).

64. T'ue ErrFecr oF HorizontarL VariatioNs 1N CeExter or Graviry Posi-
TION ON THE &1ATic LLONGITUDINAL STABILITY OF ATRPLANES.

WiLLianm JENN xY, Jour. of Acro. Scicuces, 3, 43-45 (1935).

65, Wixp Tox=zer Tesrs ox a Hricin Wine MoxorrLaxe wrrir RunwNine
ProreLLER.

J.S. Russery, EI M, McCoy and C. B. MrLLixan, Jour. of Aero. Sciences, 3, 73-85
(1936).

66, A TuarorEr-icAL Carcurarioy OF 1HE I.amiNar Bouxpary Laver
Arouxn AN FLLirric CYLINDER, AND 1rs COMPARISON WITTT K XPERIMENT.
CrLarx B. MiLL xxax, Jour, of Aero. Scicnces, 3, 91-94 (1936).

67. Ax IxvestrGarion or Durarumin CHANNEL SECTioN STRUTS UNDER

COMPRESSION .
WarreN S, Pa rr and Warrnace M. Beakpey, Jour. of Aero. Sciences, 3, 21-25

(1933).

68, Meritops o Camix SUPERCHARGING AND THEIR NECESsARY (ONTROT
SYSTEMS.
AL KuriN, Jour. of Aero. Seiences, 3, 58-60 (1935).

69. Tre Errecrr or ax Erecrric Fiewp ox TuE Viscosmty ov J.Quins,

K. D, Avcock, Zhysics, 7, 126-129 (1936).

70. Ox 1Tue Sra 21186 oF Hiciny Taveeren WiNes.
Crark B. Mivvr kax, Jour. of dero. Sciences, 3, 145-150 (193€).

71, INvesTIGATIO Ny oF VErocrry Frucertamoss ix a Tursvrent Frow,
Fraxk Lo Warr gxvoxy, Jour. of Acro. Sciences, 3, 200-202 (1936).

woy o1

$TS ON 111 ¥ StrESs Distr1BrrioN 18y Rersvorcen PAXELs.
Roraxp J. Wirr e and Taxs M. Axrz, Jour. of Aero. Sciences, 3, 209-212 (1936).

CITARACTERTIS1ICs 0F Brawen, Locxen, axy Frer-Winerrine Two- axn
HREE-BLaven PROPELLERS,
oo ManaNaarnd WA, JeEssey, Jonr of deros Sciences, 3, 237-242 (1936).

7t Hicn Avrereone TraNsvorr.
WL G Roexwrrer L, Jour, of Acro, Sciences, 3, 254-236 (1936)

,
75. Tite ProBLE 1 oF REststance 1¥ CoumpressiBLE Fr1uips.
Ti. vox Karyax, Proc. V' Folta Congress, Rome, 1-59 (1935).



136 CALIFORNIA INSTITUTE UF TECHNOLOGY

ENGINEERING

Aquepu ¢cr Pumr TestinGg At CaLirorNIA InstITUTE OF TECH NoOLOGY.
R. L. DauvcHErTY, Western City, 12, 15-18 (1936).

Variep Frow i1xy Orexy CHANNELS OF ADVERSE SLOPE.
HunT iR Roust and MeriT P. WHITE, Proc. Am. Soc. C. E., 62, 955-960 (1936).

MoperN- CoNcEpTiONS OF THE MECHANICS OF FLUuD TURBULEXN CE.
HunTER RoUSE, Proc. Am. Soc. C. E., 62, 21-63 (1936).

DiscEARGE CHARACTERISTICS OF THE FREE OVERFALL.
Hu~xT ER Rousg, Civil Engineering, 6, 257-260-(1936).

A Stup¥ oF Hiece Vevocitry Frow 1xv CurvEp CHANNELS OF RECTANGULAR
CrosS-SECTION.

Artz UR T. IrpEN and Ropert T. Knare, Trans. American Geophysical Union, 17th
An. Aeeting, Part 11, 516-521 (1936).

A “CrosEp-Circuir” FLuME For SusPENDED Loan Stupies.

RoserT M. Oaks and Rosert T. Knape, Trans. American Geophysical Union, 17th
An, Meeting, Part 11, 525-528 (1936).

A Stupw oF Hicxt Vevocity Frow 15 Curvep SectioNs of OrEN CHANNELS.
ArtxUR T. IppEN and RoerT T. Knarp, Repori to Los Angeles County Flood
Contr ol District (March 29, 1936).

SETTLEMENT oF FooTINGS IN ALLUVIAL SoiL.

F. J. Conversk, Engineering News-Record, 115, 746-747 (1935).

Cast-1N—Prace Suorr PiLes SHow Hicu Test REsuLts.

F. J. ConversEk, Engineering News-Record, 115, 842-844 (1935).

MovEME NTs oF Buitning Foorixgs DuE To EarTrHQUAKE LoADs.
F. J. ConvErsE, Proc., International Conference on Soil Mechanics and Foundation
Engineering, 1, 17-80 (1936).
AN ExErcy MErHOD FOR DETERMINING RELATIVE RESISTANCE TO SLIDING
‘WEAR.
D. S. Crark and R. B. FREeMAN, Metal Progress, 30, No. 3, 73-75 (1936).
Discusszon:— “Hiem Verocrry Impact TEesTs”.
D. S. Crark and G. DATWYLER, Proc. A. S. T. M. (1936).

*THE SPARKLESS SPHERE GAP VOLTMETER, 1.
R. W. SorenseN, Electrical Engineering, 54, 1004 (1935).

*Tur SPArRKLESs SPHERE GAP VOLTMETER, 1.
R. W. Sorensen, J. E. Hosson, and SiMon Rawmo, Electrical Engineering, 55,
2904 (1936). .

*ErrecT oF ULTRA-VIOLET ON BREAKDOWN VOLTAGE.
J. E. Hozson and R, B, VaiLE, Jr., Electrical Engineering, 55, 273 (1936).

THE Sparkress SPHERE GApP VOLTMETER, 11.
R. W. SorenseN and SiMmox Ramo, Electrical Engineering, 55, 444-47 (1936).

CaBLE AND DaMPER VIBRATION STUDIES.
Louis A. Prees, Elecirical Engineering, 55, 600-18 (1936).

TaE MAGNETIC VECTOR POTENTIAL.
J. W. MCcRAE, Electrical Enginecering, 55, 5634-542 (1936).

*QUALITIES OF INCANDESCENT LAMPs.
S. S. Mackeownw, Electrical Engineering, 55, 1145 (1936).

*A Prorosep WarrmeTER UsiNG MULTIELECTRODE TUBES.
Joun R. PiercE, Proc, Institute of Radio Engineers, 24, 577-584 (1936).

*Not available for distribution.
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HUMANITIES

AN Ipear Star®E CoNSTITUTION.
Wirriam B. MUuNro, Annals Am. Acad. Pol. and Soc. Sei., 181, 1-10 (1935),

Tue New Deaxr. axp A New CoNSTITUTION.
Wirriam B. Nunro, Atlantic Monthly, 617-624, November (1935).

Tixe New Pa1r.1pPIiNE COMAMONWEALTH.
Wirriam B. MIunro, Proc. Inst, of World Affairs, 13, 108-115 (1936).

RecioNAL GOVE RNMENTS FOR REGIONAL PROBLEMS.
Wirriam B, MUuxro, Annals Am. Acad. Pol. and Soc. Sci., 185, 123-132 (1936).

Tue NEw Era axp 1aE Oup VIRTUES.
WiLriam B. IMU~Ro, Address at the Commencement Exercises of the University
of Nebraska, J une 8, 1936. 15pp.

*GERTRUDE STEXN: METHOD IN MADNESs.
Harvey EacLE SON, Sewanee Review, 164-177, Spring Quarter, 1936.

*A SUGGESTION FOR THE ANTICIPATION OF THE NEXT DEPRESSION.
GraHAM A. Laixg, Proc. Fourteenth Annual Conference, Pac. Coast Econ. Assoc.,
75-77 (1936).

*Cases 14, 27, 28, 29, 33, 34, 38.
Horace N. GrLeerr, Agricultural Industries, Vol. 1, Harvard Graduate School of
Business Adm Znistration (1935).

A NOBLE SAVAG ¥ ON THE STAGE.
Wirriam Hus X, Modern Philology, 23, February, 1936.

“Tur GENTLEM AN FrROM Prxke” 1N EArLy CALIFORNTIA.
G. R. MacM1x3N, American Literature, 8, 160-169, May, 1936.

PersoNaLiTY DEVELOPMENT AND THE GOD EXPERIENCE.
THuEODORE G, SS04aRES, Religions Education, 31, 117-121, 1936.

*Not available for distribution.



Information and Regulations
for the Guidanre of Graduate Shdents

A. GENERAL REGULATIONS

I. REQUIREMENTS FOR ADMISSION TO GRADUATE STANDING

1. The Institute offers graduate work leading to two higher
degrees, the degree of Master of Science, and the degree of
Doctor of Philosophy. To be admitted to graduate standing at
the Institute an applicant must in general have received a
bachelox’s degree representing the completion of an undergradu-
ate course in science or engineering substantially equivalent to
one of those courses offered by the Institute. He must, moreover,
have attained such a scholastic record and, if from another insti-
tution, must present such recommendations as indicate that he is
fitted to pursue with distinction advanced study and research.

2. Application for admission to graduate standing at the Insti-
tute for work toward either the master’s or the doctor’s degree
should be made upon a form which can be obtained from the Dean
of the Graduate School. The applicant should state the degree
for which he wishes to work. If the applicant’s preliminary train-
ing in science, mathematics, and engineering has not been sub-
stantially that given by the four-year undergraduate courses at
the Institute, he must pursue such undergraduate subjects as may
be assigned. Since admission to graduate work will be granted to
only a limited number of students of superior ability, applications
should be made as long as possible before the opening of the school
year, preferably by the first of May. Admission may have to be
refused to students who apply at a later date, solely on the basis
of limited facilities in the department in which they wish to work.
Students applying for assistantships or fellowships need not make
separate application for admission to graduate standing, but
should make application for appointment by February 15. Sec
Seetion DI.
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3. Admission to graduate standing does not of itself admit to
candidacy for the degree of Master of Science or Doctor of
Philosophy.

II. TUITION FEES

The tuition fee for graduate students pursuing courses of more
than 82 units will be $300 a year, payable in three equal install-
ments of $100 at the beginning of cach term. Graduate students
who continue their rescarches during the summer are not required
to pay tuition fees therefor.

An annual fee of $3 to assist in the defraying of expenses
in cases of emergency requiring hospitalization is required.®
No other fees are required of graduate students; but charges
may be made for breakage and supplies. Students working in the
chemical laboratories are required to make a deposit of $15 at the
beginning of the school year to cover these charges. No degrees
are awarded until all bills due the Institute have been paid.

In regard to fellowships and assistantships, see page 156 of this
catalogue. In addition, to students with high scholastic attain-
ments there may be awarded graduate scholarships covering one-
half or the whole of the tuition fee. Ior such students loans also
may be arranged, for which application should be made to the
Student-Aid C ommittee.

B. REGULATIONS AND REQUIREMENTS CONCERNING WORK
FOR THE DEGREE OF MASTER OF SCIENCE
I. GENERAL REQUIREMENTS

To receive the degree of Master of Science, the student must
complete in a satisfactory way the work indicated in the schedule
of one of the fifth-year courses, as well as in the schedule of
the Four-Year Course in Science or in Engincering (sce pages 177-
181), except that, in the case of students transferring from other
institutions, equivalents will be accepted in subjects in which the
student shows by examination or otherwise that he is proficient,

*See page 940,
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and except in so far as substitutions may be approved by special
vote of the Committee in charge.

Senior students at the Institute desiring to return for a fifth
year will file an application with the representative of the depart-
ment in which they expect to do their major work, and such ap-
plication will be passed upon by the Engineering or the Science
Course Committee. Such students will be expected to present
satisfactory scholarship qualifications, and to have demonstrated
a capacity for doing advanced work.

All programs of study, and applications for candidacy for the
degree of Master of Science, shall be in charge of the Com-
mittee on Courses in Science (in case the advanced work is to be
in Physics, Chemistry, Chemical Engineering, Mathematics,
Geology, Paleontology, or Biology), or of the Committee on
Courses in Engineering (in case the work is to be in Civil,
Mechanical, Electrical, or Aeronautical Engineering) ; and recom-
mendations to the Faculty for the award of that degree shall
be made by one of these Committees, all such actions being taken
in general after consideration and recommendation by the de-
partment concerned.

A student before entering upon work for the degree of Master
of Science should, after consultation with the department con-
cerned, submit a plan of study (together with his previous record
if he transfers from another institution}, and make application
to the Committee in charge for acceptance as a candidate for
that degree. Application forms for admission to candidacy for
the degree of Master of Science may be obtained from the Regis-
trar, and must be submitted not later than the end of the first
week of the first term of the year in which the degree is to be
granted.

II. REGISTRATION

1. The regulations governing registration and student respon-
sibilities as given for undergraduate students on page 95 of the
catalogue apply also to fifth-year students.
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2. Before registering, the graduate student should consult
with members of the department in which he is taking his work
to determine the studies which he can pursue to the best ad-
vantage.

8. A student will not receive credit for a course unless he is
properly registered, and at the first meeting of each class should
furnish the instructor with a regular assignment card for the
course, obtairied from the Registrar’s office.

4. Applications for registration in excess of the prescribed
number of units must be approved by the Committee on Courses
in Science or by the Committee on Courses in Engineering and
will be conditioned upon the quality of work done in the preced-

ing term.
III. SCHOLASTIC REQUIREMENTS

1. Scholastic requirements given on page 96 of the catalogue
for undergraduate students, with the exception of sections 4 and 5,
also apply to fifth-year students.

2. In the case of a student registered for a master’s degree and
holding a position as Assistant or Teaching Fellow, the actual
number of hours per week required by the teaching shall be
deducted from the total number of units for which the student

may register. v THESIS

In the Division of Geology and Paleontology, a complete
first draft of theses presented in partial fulfillment of the re-
quirements for the degree of Master of Science must be submitted
to the supervising instructor by the first of May. Two final copies
of theses must be filed with the Division by the first of June.

C. REGULATIONS CONCERNING WORK FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY

I. GENERAL REGULATIONS
The degree of Doctor of Philosophy is conferred by the Insti-
tute in recognition of breadth of scientific attainment and of
power to investigate scientific problems independently and effi-
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ciently, rather than for the completion of definite courses of
study through a stated term of residence. The work for the
degree must consist of scientific research and the preparation
of a thesis deseribing it, and of systematic studies of an advanced
character in science or engineering. In addition, the candidate
must have acquired the power of expressing himself clearly and
forcefully both orally and in written language, and he must have
a good reading knowledge of French and German.

Subject to the general supervision of the Committee on
Graduate Study, the student’s work for the degree of Doctor of
Philosophy is specifically directed by the department in which
he has chosen his major subject. Each student should consult
his department concerning special divisional and departmental
requirements. See Section VI for special requirements for the
doctor's degree in Mathematies, Physies and FEleetrical Engi-
neering, Section VII for special requirements in Chemistry,
Section VIII for special requirements in Aeronautics, Civil and
Mechanical Engincering and Meteorology, and Section IX for
special requirements in Geology and Palcontology.

With the approval of the Committee on Graduate Study, any
student studying for the doctor’s degree whose work is not satis-
factory must be refused registration at the beginning of any
term by the department in which the student is doing his major

worl.

II. REQUIREMENTS FOR ADMISSION TO WORK FOR THE

DOCTOR'S DEGREFE

With the approval of the Committee on Graduate Study, stu-
dents arce admitted to graduate standing by the department in
which they choose their major work toward the doctor’s de-
gree. In the casc of insufficient preparation, applicants for the
doctor’s degree may be required to register for the master’s
degree first. The master’s degree, however, is in no sense a pre-

requisite for the doctor’s degree.
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IIT. REGISTRATION

1. Students are required to register and file a program card in
the Registrar’s office at the beginning of cach term of residence,
whether they are attending regular courses of study, or only car-
rying on research or independent reading, or writing a thesis or
other dissertation.

2. Before registering, the student should consult with members
of the departiment in which he is taking his major work to de-
termine the studies which he can pursue to the best advantage.

8. A studemnt will not receive credit for a course unless he is
properly registered, and at the first meeting of each class should
furnish the inxstructor with a regular assignment card for the
course, obtained from the Registrar’s office. The student himself
is charged with the responsibility of making certain that all
grades to which he is entitled have been recorded.

4. One term of residence shall consist of one term’s work of
not less than 4«5 units of advanced work in which a passing grade
is recorded. If lessthan 45 units are successfully carried the resi-
dence will be regarded as shortened in the same ratio, but the
completion of a larger number of units in any one term will not
be regarded as increasing the residence. Students who are per-
mitted to carry on research during the summer will be allowed
credit, but in oxder to obtain such credit they must register therefor
in advance.

5. The nunber of units allowed for a course of study or for
research is figured on the basis that one unit corresponds roughly
to one hour a week of work throughout the term, for a student of
superior ability.

6. In registering for research, students should indicate on
their program card the name of the instructor in charge, and
should consult with him to determine the number of units to
which the proposed work corresponds. At the end of the term
the instructor in charge shall decrease the number of units for
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which credit is given, in case he feels that the progress of the
research does not justify the full number originally registered.

7. Graduate students studying for the doctor’s degree who
are devoting their whole time to their studies will be allowed to
register for not more than 60 units in any one term. Students
on part time teaching appointments will not be allowed to regis-
ter for so many units. Teaching Fellows and Assistants will be
allowed to register for not more than 45 units.

IV. GRADES IN GRADUATE COURSES

1. Term examinations are held in all graduate courses unless
the instructor shall, after consultation with the chairman of the
division, arrange otherwise. No student taking a course for
credit shall be exempt from these examinations when held.

2. Grrades for all graduate work are reported to the Registrar’s
office at the close of each term.

8. The following system of grades is used to indicate class
standing in graduate courses: 4 denotes marked distinction, 8
denotes above average, 2 denotes average, 1 denotes below
average, C denotes conditioned, I denotes failed. In addition
to these grades, which are to be interpreted as having the same
significance as for undergraduate courses, the grade P, which
denotes passed, may be used at the discretion of the instructor,
in the case of seminar, research, or other work which does not
lend itself to more specific grading.

V. REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

1. Major and Minor Subjects. The work for the doctor’s
degree must consist of scientific research and advanced studies
in some branch of science or engineering, which will be termed
the “major subject” of the candidate. In addition, as “minor
subject” (or subjects), studies which will give a fundamental
knowledge and research point of view must be pursued in at
least one other branch of science or engineering.
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The choice and scope of the minor subject must be approved
by the departments in charge both of the major and of minor sub-
jects, and must involve not less than 45 units of advanced study
in each minor subject. Such advanced study must consist of courses

which are listed as graduate courses.

2. Residence: At least three years of work in residence sub-
sequent to a baccalaureate degree equivalent to that given by the
Institute are required for the doctor’s degree. Of this at least one
vear must be in residence at the Institute. It should be under-
stood that these are minimum requirements, and students must
usually count on spending a somewhat longer time in residence.

Graduate students are encouraged to continue their research
during the whole or a part of the summer, but in order that such
work may count in fulfillment of the residence requirements, the
student must comply with the above regulations and file a regis-
tration card for such summer work in the office of the Registrar.

A graduate student who, by special arrangement, is permitted
to conduct a portion of his research in the field, in government
laboratories, or elsewhere off the campus, must file a registration
card for this work in the office of the Registrar, in order that it
may count in fulfilment of residence requirements. The number
of units to be credited for such work shall be determined by the
Dean of the Graduate School in consultation with the Chairman
of the Division in which the student is carrying his major work;
and a recommendation as to the proportion of the full tuition to
be paid for such work shall be made by the Dean to the Execu-
tive Council.

A student whose undergraduate work has been insufficient in
amount or too narrowly specialized, or whose preparation in his
special field is inadequate, must count upon spending increased
time in work for the degree.

8. Admission to Candidacy: Any student admitted to work
for the doctor’s degree who has been in residence one term or
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more, who has satisfied the several departments concerned by
written or oral examination or otherwise that he has a compre-
hensive grasp of his major and minor subjects as well as of
subjects fundamental to them, who has satisfied the department
of modern languages that he can read scientific German and
French with reasonable facility, who has shown ability in carry-
ing on research and whose research subject has been approved
by the Chairman of the Division concerned, and whose program
of study has been approved by both his major and minor de-
partments may, on recommendation of the Chairman of the Divi-
sion in which he is working, be admitted by the Committee on
Graduate Study to candidacy for the degree of Doctor of Phi-
losophy. Members of the permanent Institute staff of rank higher
than that of Assistant Professor are not admitted to candidacy
for a higher degree.

A regular form is provided for making application for admis-
sion to candidacy. This form may be obtained from the Dean of
the Graduate School, and the application must be on file in the
office of the Registrar before the close of the first term of the
year in which the degree is to be conferred. T'he student himself
is responsible for seeing that admission is secured at the proper
time.

4. Ezaminations: The French and German examinations, pre-
requisite to admission to candidacy for the degree of Doctor of
Philosophy, will be given in September on the afternoon of the
date set for the removal of conditions, and on the afternoons of
the first Fridays of December and of March. Candidates may, in
place of the above, take the advanced undergraduate examina-
tions offered at the end of each term. Students who have credit
for courses in languages taken at the Institute and who have a
grade above average may be exempted from further requirement
after consultation with the language department.

Graduate students are permitted to audit all courses in the
department of languages. In general, however, it is desirable for
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students without previous language study to take the class work
in French and German for at least the first term rather than to
depend upon studying it by themselves. Students expecting to
file application for candidacy in December are advised to take
the September examination, so that, if their preparation is inade-
quate, they may enroll for the fall term in one of the language
courses. No fee is charged for these examinations.

Special examinations, or the final examinations in specified
courses, are required by certain departments for admission to
candidacy for the doctor’s degree. (See Sections VI, VII, VITI
and IX.)

Final examinations in their major and minor subjects are re-
quired of all candidates for the doctor’s degree. These examina-
tions, subject to the approval of the Committee on Graduate
Study, may be taken at such time after admission to candidacy as
the candidate is prepared, except that they must take place at
least two weeks before the degree is to be conferred. The ex-
aminations may be written or oral, or both, and may be divided
into parts or given all at one time at the discretion of the depart-
ments concerned. The student must petition for these examina-
tions on a form obtained from the Dean of the Graduate School
after consultation with the Chairman of the Division.

5. Thesis: The candidate is required to submit to the Dean
of the Graduate School two weeks before the degree is to be
conferred two copies of a satisfactory thesis describing his re-
search, including a one-page digest or summary of the main

results obtained.

With the approval of the department concerned, a portion of
the thesis may consist of one or more articles published jointly
by the candidate and members of the Institute staff or others. In
any case, however, a substantial portion of the thesis must be the
candidate’s own exposition of his work.
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The thesis must be typewritten on paper of good quality, 814
by 11 inches, leaving a margin for binding of not less than one
inch, or may consist in part of pages taken from a published
article and pasted on paper of the above size. It should be
preceded by a title page containing the following items: Title,
Thesis by (name of candidate), In Partial I'ulfillment of the
Requirements for the Degree of Doctor of Philosophy, California
Institute of Technology, Pasadena, California, Date (year only).

Before submitting his thesis to the Dean of the Graduate
School, the candidate must obtain approval of it by the Chairman
of his Division, and the members of his examining committee.
This approval must be obtained in writing on a form which will
be furnished at the office of the Dean. The candidate himself is
responsible for allowing sufficient time for the members of his
committee to examine his thesis.

6. Grades on Degree: The doctor’s degree is awarded with

23 6« 23 ¢

the designations “summa cum laude,” “magna cum laude,” “cum

laude,” or without designation.

VI. SPECIAL REGULATIONS RELATING TO REQUIREMENTS FOR THE
DOCTOR’S DEGREE FOR STUDENTS MAJORING IN
MATHEMATICS, PHYSICS, AND ELECTRICAL
ENGINEERING
"In agreement with the general requirements for higher degrees
adopted by the Committee on Graduate Study, as set forth in
Section V, the Division of Mathematics, Physics and Electrical
Engineering has adopted the following supplementary regula-

tions:

1, a. To be recommended for candidacy for the doctor’s de-
gree in Mathematics the applicant must pass the following
courses with a grade of 2 or better:

Ma. 101 abe Modern Algebra (including Galois Theory)
Ma. 201 Modern Analysis

Ma. 256 Modern Differential Geometry

Ma. 102 Introduection to Higher Geometry
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and any one of the courses, other than the purely mathematical, listed
under requirements for admission to candidacy in Physics, preferably
one of the following:

Ph.101 abe Electricity and Magnetism
Ph.103abe Analytical Mechanics

and a course in the mathematical quantum theory (to be selected from
those offered from year to year).

1, b. To be recommended for candidacy for the doctor’s degree
in Physics the applicant must pass the following courses with a
grade of 2 or better:

Ph.101 ab Electricity and Magnetism
Ph.103 ab Analytical Mechanics
Ph.105 ab Optics

Ph.107 abc Atomic Physics

and any two of the following courses:

Ph. 101 ¢ Electricity and Magnetism

Ph.103 ¢ Analytical Mechanics

Ph. 114 Principles of Quantum Mechanics
Ph. 115 Applications of Quantum Mechanics

and, in case the applicant’s minor is in Mathematics, one of the following
courses:

Ma.8abe Advanced Calculus

Ma.10 abe  Differential Equations

Ma. 114 abe¢ Mathematical Analysis

and, in case the applicant’s minor is in Chemistry, one of the following
courses:
Ch.21abe  Chemical Principles
Ch.21 a Chemical Principles
together with
Ch.23ab Chemical Principles

1, ¢. To be recommended for candidacy for the doctor’s degree
in Electrical Engineering the applicant must pass the following
courses with a grade of 2 or better:

Ph. 101 abe Electricity and Magnetism
and one of the following courses:

Ph.103 abe Analytical Mechanics
AM.lab Applied Mechanics
together with

{AM. Ite Strength of Materials
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and one of the following courses:

Ma.8abc Advanced Calculus
Ph.5abe Introduction to Mathematical Physics

[Ma.8ab Advanced Calculus
{ together with
[ Ma. 11 Differential Equations

and the following courses or their equivalents:

EE. 120 Alternating Current Analysis

EE. 122 Advanced Alternating Current Machinery
EE. 144 Transmission Lines

EE. 152 Dielectrics

EE. 162 Vacuum Tubes

2. An applicant may also satisfy the requirements described
above by taking an examination in the subject with the instructor

in charge.

Students are advised to satisfy the conditions for admission
to candidacy in their respective departments as rapidly as pos-
sible.

Students who fail to meet at least one-half of these require-
ments by the end of their first year of graduate study will not be
allowed to register for further work except when special per-
mnission is obtained from the department.

3. In general a student will find it necessary to continue his
graduate study and research for two years after admission to
candidacy.

4. A candidate for the degrce of Doctor of Philosophy with a
major in Mathematies must deliver a typewritten or printed copy
of his completed thesis, in final form, to the professor in charge on
or before May 1 of the vear in which the degree is to be conferred.

5. A student in Electrical Engineering will, in general, be ex-
pected to have had six months or more of practical work in
manufacturing, operating, or engineering research, in addition
to the time required for college residence.
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VII. SPECIAL REGULATIONS RELATING TO REQUIREMENTS FOR
THE DOCTORIS DEGREE FOR STUDENTS MAJORING
IN CHEMISTRY

In agrecment with the general requirements for higher degrees
adopted by the Committee on Graduate Study, as set forth in
Section V, the Division of Chemistry and Chemical Engineering
has adopted the following supplementary regulations:

1. To be recommended for candidacy for the doctor’s degrec
the applicant must give satisfactory evidence of proficiency by
means of the following:

a. Candidacy examination in physical chemistry,

b. Canclidacy examination in inorganic chemistry,

¢. Candidacy examination in organic chemistry,

d. Candidacy examination in colloid and surface chemistry,
e. Written report on the progress of research.

The examinations will be mainly written but will be partly oral.
They will cover their respective subjects substantially to the extent
that these are treated in the undergraduate chemistry option; the
proficiency cxpected is not less than that acquired by the abler
undergraduates. A detailed informational knowledge is not so
much desired as an understanding of general principles and a
power to apply these to concrete problems.

The written report must be a satisfactory description of the
applicant’s research up to the date of his application. By this
report and his laboratory work the applicant must have given
cvidence of his industry and ability in resecarch, and of his power
to present his results in clear, forceful language and with dis-
crimination as to what is essential in scientific papers.

2. It is expected that the applicant shall have studied mathe-
matics and physics substantially to the extent that these subjects
are covered in the first two years of the Institute undergraduate
courses. In cases where the applicant’s training is less extensive
than this, the Division of Chemistry and Chemical Engineering
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may prescribe additional work in these subjects prior to recom-
mendling him as candidate.

3. After admission to candidacy students must in general pur-
sue advanced study and research for not less than 5 terms (counting
equiv-alent summer work) before they will be recommended by the
Division of Chemistry and Chemical Engineering for the final
examination for the doctor’s degree.

4. The final examination will consist in part of the candidate’s
oral joresentation of a brief résumé of his research and its defense
against attack, and in part of the defense of a set of propositions
prepared by the candidate. The candidate may also expect ques-
tions not immediately related to his research or propositions.

The propositions should be about twelve in number, of which
about three should relate to the minor subject, three (or more) to
general branches of chemistry, and about six to the branch of
chemistry of major interest to the candidate, including his re-
search. The candidate may also include propositions not relating
to his major and minor fields. The propositions, prepared by the
candidate himself, should display his originality, breadth of inter-
est, and soundness of training; the candidate will be judged on
his selection and formulation of the propositions as well as on his
defence of them.

A copy of the set of propositions must be submitted to the Divi-
sion of Chemistry and Chemical Engineering at least two weeks
before the date set for the examination. A copy of the set of
propositions must be submitted to the Dean of the Graduate School

with each of the two copies of the thesis.

5. "The doctor’s degree is not awarded in Chemical Engincer-
ing at the present time, but students interested in this field may
offer a minor in Chemical Engineering in connection with a major
in Chemistry or in Mechanical Engineering.
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VIII. SPECIAL RE GULATIONS RELATING TO REQUIREMENTS FOR THE
DOCTOR’S DEGREE FOR STUDENTS MAJORING IN AERONAUTICS,
CIVIL AND NMIECHANICAL ENGINEERING AND METEOROLOGY

In agreement with the general requirements for higher degrees
adopted by the Committee on Graduate Study, as stated in Sec-
tion V, the Division of Civil and Mechanical Engineering has
adopted the following supplementary regulations:

1,a. To be recommended for candidacy for the doctor’s degree
in Aeronautics the applicant must pass the following courses with
a grade of 2 or better:

Ma. 14 Vector Analysis
AE. 251 abec Aerodynamics of the Airplane
AE.266ab  Theoretical Aerodynamics I

and one of the following:
Ma.109 ab  Introduction to Mathematical Analysis
EE.226 ab  Engineering Mathematical Physies
AFE.265ab  Mathematical Methods Applied in Aeronautics

and also one of the following:

AE. 252 abc Airplane Design
Ph.103 abe  Analytical Mechanics
AE.270abec Elasticity Applied to Aeronautics

If any of the above subjects were taken elsewhere
than at the Institute, the candidate will be required
to pass special examinations indicating an equiva-
lent knowledge of the subject.

1,b. To be recommended for candidacy for the doctor’s degree
in Civil Engineering the applicant must pass the courses pre-
scribed and elected for the fifth year, or equivalent substitutions
satisfactory to the department, and such other advanced courses
as the department may require, and must pass special compre-
hensive oral or written examinations in the fields covered by these
courses.

1, ¢. To be recommended for candidacy for the doctor’s degree
in Mechanical Fongineering the applicant must pass the following
courses with a grade of 2 or better:

Ma, 11 Differential Equations
EE.226ab  Engineering Mathematical Physics
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and one of the following:
Ma.8abe Advanced Calculus
Ma.15abe  Higher Mathematics for Engineers and
Physicists
and any one of the following three groups:
(ME.101ab  Advanced Machine Design
| ME.110abec Science of Metals
] ME. 111 abc¢ Metallography Laboratory
PAE. 270 a Flasticity Applied to Aeronautics

ME. 120, 121,

{( 122 Heat Engines

{ Ph. 211 Thermodynamies

[ Hy. 100 Applied Hydrodynamics

| Hy. 101 Hydraulic Machinery
TAE.266ab

| and 267 Theoretical Aerodynamics

and also special ecomprehensive oral or written
examinations in the fields covered by these courses.
1, d. 'T'o be recommended for candidacy for the doctor’s degree
in Meteorology the applicant must pass the following courses
with a grade of 2 or better:

Ma. 14 Vector Analysis
AFE.266 a,b  Theoretical Aerodynamics 1
Ph, 211 Thermodynamics

and one of the following courses:

Ma. 109 a,b  Introduction to Mathematical Analysis

EE. 226 a,b  Engineering Mathematical Physics

AF. 265a,b Mathematical Methods Applied in Aeronautics

2. In general a student will find it necessary to continue his

graduate study and research for two years after admission to
candid acy, and will be expected to have had six months or more
of practical work.

IX. SPECIAL REGULATIONS RELATING TO REQUIREMENTS FOR THE
DOCTOR’S DEGREE FOR STUDENTS MAJORING IN THE
DIVISION OF GEOLOGY AND PALEONTOLOGY

In agreement with the general requirements for higher degrees
adopted by the Committee on Graduate Study, as set forth in
Section V, the Division of Geology and Paleontology has adopted
the following supplementary regulations:
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1. To be admitted to candidacy for the doctor’s degree in
the Division of Geology and Paleontology the applicant must
have shown moxe than average ability in mastering the previous
geological and paleontological subjects.

2. The applicant for admission to candidacy may be required
to take a qualifying examination which may be oral, or written,
or both.

8. Students who have not been admitted to candidacy before
the end of their second year of graduate study at the Institute
will not be permmitted to register for further work.

4. After admission to candidacy, students must in general
pursue advanced study and research for a minimum of six terms,
or approximately two years (counting each summer of field work

as a term).

5. Candidates are required to take two oral examinations after
admission to candidacy. The first, termed the general examina-
tion, tests knowledge in a specified number, but not all, of the
various branches of geology and paleontology, and may be taken
at any convenient time after admission to candidacy. The second,
or final examination, is principally, but not entirely, a defense
of the Ph.D. thesis and a test of the candidate’s knowledge in
the specialized fields of his major and minor subjects.

6. A first draft of the Ph.D. thesis with data, maps, and illus-
trations complete must be submitted to the professor in charge
not later than February 1. Two copies of the final, revised
thesis must be filed by Apxil 20 with the professor in charge
and circulated among the members of the examining committee.
Likewise on this date, the candidate must file and circulate a
paper, prepared for publication in form acceptable to his examin-
ing committee, embodying the results of his research in whole or

in part.
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D. OPPORTUNITIES FOR GRADUATE AND SCIENTIFIC WORK
AT THE INSTITUTE

I. FELLOWSHIPS AND ASSISTANTSHIPS

The Institute offers in each of its divisions a number of Fel-

lowships and Graduate Assistantships. These usually carry as
stipends tuition ($800) with or without an additional grant.

Most of the major grants consist in providing, for a continuous
period of ten months, board in the Athenzum (see pages 75 and
158) and lodging in the Athenzum loggia, the dormitory, or the
studen:t houses. The purpose of this plan is to enable the Fellows
and Assistants of the various divisions to live together under
attractive and healthful conditions, and thus secure the great
educational and social advantages that result from intimate
contacts with one another, with members of the professorial
staff of the Institute, and with others using the Athenzum.

In the award of graduate scholarships and fellowships pre-
ferred consideration will be given to students who have been
accepted as candidates for the Ph.D. degree.

Teaching Fellows and Graduate Assistants devote during the
school year not more than fifteen hours a week to teaching or
laboratory assistance of a character that affords them useful
experience. This time includes that required in preparation and
in marking note-books and papers, as well as that spent in class-
room and laboratory. Of the remaining time at least one-half
must be devoted to research, unless otherwise arranged by the
division concerned; and the obligation to prosecute the research
earnestly is regarded as no less binding than that of showing
proper interest in the teaching and in the advanced study, which
is also pursued so far as time permits. The appointments are for
a period of ten months; and it is understood that the research
work will be continued in the summer, at least until this period is

(3

completed.
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Forms for making application for fellowships or assistant-
ships may be obtained on request from the Dean of the Graduate
School. When possible, these applications should reach the Insti-
tute by February 15, and notices of awards will be mailed to
successful applicants on March 20. Appointments to fellowships
and assistantships are for one year only; and a new application
must be filed before February 15 of each year by all who desirc
appointments for the following year, regardless of whether they

are already holders of such appointments or not.

II. RESEARCH FELLOWSHIPS

1. Institute Research Fellowships: The Institute each year
appoints as Research Tellows a number of men holding the
degree of Doctor of Philosophy who desire to pursue additional

research work.

2. The National Research Fellowships established by the
Rockefeller Foundation are awarded by the National Research
Council to men who have their doctor’s degree. Fellows may
choose the institution in which they desire to pursue research.
Applications should be made to the National Research Council,
Washington, D. C.

8. The American Petroleum Institute is supporting the work
of several Research Fellows at the California Institute. The
researches of these Fellows relate to fundamental properties of

petroleum and natural gas.

4. The Inspiration Consolidated Copper Company has pro-
vided a fund for research on certain phases of the copper leach-
ing process.

5. The Asphalt Institute has provided a fund for fundamental
research relating to asphalt and corrosion.
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III. INSTITUTE GUESTS

M embers of the faculties of other educational institutions and
Research Fellows who have already received their doctor’s de-
gree and desire to carry on special investigations may be granted
the prrivileges of the facilities of the Institute, without payment
of fees. Arrangement should be made in advance with the chair-
man of the division of the Institute concerned. Such guests are
requessted to file a card in the Registrar’s office at the beginning
of their work, giving Institute and home address, degrees, nature

of work planned, ete.
IV. GRADUATE LIFE

The Athenwum (sce page 75) affords opportunity for con-
tact between the Associates of the Institute, distinguished for-
eign visitors, and members of the staffs and graduate students
at the three adjacent institutions, the Mount Wilson Observatory,
the Funtington Library, and the California Institute. It also
provides living quarters for a limited number of men associated
with the foregoing institutions, including specially economical
sleeping quarters for about eighteen graduate students.



Besrription of the Undergraduate and
Fifth-Year Courses

THE COURSES IN ENGINEERING

The five-year plan of engineering instruction is based on recog-
nition of the fact that a four-year period of study is inadequate
to give satisfactorily the combination of cultural, basie scientific,
and engineering studies essential to the highest type of engineer,
and to afford at the same time leisure for the development of
the physical well-being and human interests of the students.
The four-year course trains, more broadly and fundamentally
than the engineering courses now given at most institutions, the
large proportion of students who study engineering not to make
themselves engineering experts in a specialized sense, but to fit
themselves to fill satisfactorily administrative positions in the
utilities and manufacturing industries, and to serve as operating
and constructing engineers in such industries. The fifth-year
courses, based on this broad fundamental preparation, and co-
ordinated with it so as to constitute a harmonious, unified, five-
year period of study, with no sharp breaks between the un-
dergraduate and graduate periods, will afford the more intensive
training required by the engineer who is to do creative work in
his field.

The four-ycar course in Enginecring includes an unusually
thorough training in physics and mathematics, and instruction
in chemistry and geology; also extended courses, continuing
throughout the four years, in humanistic studies, including Eng-
lish writing and spcaking, literature, evolutionary science, his-
tory of civilization, current social and political problems, and
economics; and, finally, those engineering subjects common to
all branches of engineering, such as surveying, mechanism,
descriptive geometry, machine drawing, applied mechanics, en-
gineering materials, hydraulics, and preliminary courses in Civil,
Mechanical, and Electrical Engineering.
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The fifth-ycar courses in Civil, Mechanical, Electrical, and
Aeronautical Engineering consist mainly of the engineering sub-
jects that are fundamental in these separate branches of engi-
neering. Thus the Civil Engineering Course deals largely with
the amalysis, design and construction of water systems, sanita-
tion works and structures; the Mechanical Engineering Course,
with machine design, steam and gas engineering, and power-
plant design and operation; the Electrical Engineering Course
with the generation, transmission and utilization of electric
power and the communication of intelligence by electrical means;
and the Aeronautical Engineering Course with the principles of
aerodynamics, the design and construction of airplanes, their
engines and instruments. Of all these courses, engineering re-
search or design forms an important part.

THE COURSES IN SCIENCE

The courses in science prepare for those scientific and en-
gineering professions in which an extensive training in the basic
sciences and in research is of more importance than a knowledge
of the principles and practice of engineering. Accordingly, the
four-year course in science, while including the same historical,
literary and economic subjects as the course in engineering,
requires much more extended study of the three scicnces of
chemistry, physics, and mathematics; also two ycars’ study of
scientific German and French. In its junior and senior years
there are offered a series of options which, when supplemented
by the corresponding fifth-year courses, afford definite prepara-
tion for various scientific professions, as outlined in the following
statement.

The Option in Chemistry and the Option in Physics and the
fifth-year courses in Chemistry and Physics prepare students,
on the chemical and physical sides respectively, for research and
teaching in universities, colleges, and high schools, and for re-
search positions in governmental laboratories and especially in the
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research and development departments of the larger chemical,
metallurgical, and electrical companies.

The Option in Applicd Chemistry and the fifth-year courses
in Chemical Engincering differ from those in Chemistry in that
they include, in place of some of the science work, general sub-
jects in mechanical and electrical engineering, and (in the fifth
year) an extended treatment of chemical engineering itself. This
course is designed to fit men for the installation, operation, and

the research development of industrial chemical processes.

The Geology Option and the Graduate Course in Geology and
Paleontology prepare for teaching and research positions in
colleges and universities, for government posts in connection
with geological and mining surveys, for places as directors and
field explorers of museums and, above all, for expert work in
geology in the oil and mining industries.

The Biology Option and the Graduate Course in Biology pre-
pare for teaching and research in colleges and universities, for
government service in agriculture and public health, and for field
studies and laboratory research in connection with museums. The
option of the undergraduate course aiffords a preliminary train-
ing, with emphasis on the fundamental sciences, for those who
desire to pursue graduate studies in medicine, sanitation, and the
public health.



Schedules of the Undergraduate Courses

The school year is divided into three terms. The number of
units assigned in any term to any subject is the total number of
hours per week devoted to that subject, including class work,
laboratory work, and the estimated time for outside preparation.
Labor atory assignments include drawing exercises and field work.

Besides the subjects shown in the course schedules, students
are required to take Assembly and Physical Education in each
term of each of the four school years. Students who continue
their undergraduate work beyond four years continue to take
Physical Education throughout their undergraduate -course.
Freshumen attend in the second and third terms, in addition to
the general assemblies, six orientation assemblies.

The subject numbers correspond to those given in the descrip-
tion o £ subjects on pages 182-263. The abbreviations denote the
varioas branches of instruction as follows:

Aeronautical Engineering... ...
Applied Chemistry ... e
Applied Mechanies ...
Applied Physics ...
Assembly ... OO PSSRSO
Astromomy ...
Biology ... .. .
Chemistry ...
Civil Eingineering ..
Drawing ...
Economies

Geology oo
History” and Government
Hydrawlics
Languages. ... .

Mathemnatics. ..o
Mecharxical Engineering ... ...
Meteorology .........
Philoso phy ... IS
Physical Education
Physies ...
Thesis.o . ...
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BOTH COURSES

FIRST YEAR, ALL THREE TERMS
Units per Term

En 1 abe English* (3-0-3)** .......................

Ph1abc Physics* (3-3-6) .............. e . 12
Ch1 abe Chemistry* (3-6-3) ....................... 12
Mal abe Mathematics® (4-0-8) ................. ... 12
H1abe History (8-0-2) ...l 5
D1,8ab Drawing*** (0-3-0) ......... ..o 3

*Students are required to pass, at the end of the Sophomore year,
comprehensive examinations in English and History, in Physics, and in
Mathematics. Students taking the Options in Chemistry or Applied Chem-
istry are required to pass also a comprehensive examination in Chemistry.

**Number of hours devoted to class, laboratory, and preparation.

*#*T) 1 {s taken by all freshmen the first term, and D 3a, b, the second
and third terms, Tespectively.
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COURSE IN ENGINEERING

FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, ELECTRICAL,
AND AERONAUTICAL ENGINEERING

SECOND YEAR Units per Term

Ist 2nd 3rd

Ma 2 abe Mathematies*t (4-0-8)** ............... ... 12 12 8*

Ph2abc Physies*t (3-3-6) ....o.iiiiiiiiiiiiiii. 12 12 8*

Ma2d Mathematics Reviewt (4-0-8).............. ... 4*

Ph2d Physics Review} (3-3-6)................... .. 4*
H2abc History*** (2-0-4) .....ooviiiiiiiiiiinnn.. 6 6 6
CE1l Surveying (8-4-4) ............ cevevevsetes e 1lorll
ME 1 Mechanism (3-3-8) ................ ... .. %or 90r 9
ME 8 Materials and Processes (3-3-5)........ vien e 1lorll
Ge la Geology (3-3-3) ............ e 9 . ..
D 3c Descriptive Geometry (0-3-0)............. . 8or 3 ..
Dsd Descriptive Geometry (0-3-0).............. ... 3or 3
D 6a Engineering Drawing (0-6-0)............... 6or 6 ..
D 6b Engineering Drawing (0-6-0)........ e e 6or 6

*Students in the first honor section complete the regular work in
Mathematics and in Physics during the first two terms and take in the
third term Vector Analysis (Ma 14) and Modern Physics (Ph 3). Such
?ﬂlde;}it)s do not take Physics Review (Ph 2d) and Mathematics Review

a .

tStudents not in the first honor section take in the first 7 weeks of the
third term Physics Ph 2¢ (8 units) and Mathematics Ma 2c¢ (8 units), and
in the last three weeks Physics Review Ph 2d (4 units) and Mathematics
Review Ma 2d (4 units). A condition in either of these review subjects,
unless rmade up in September, excludes the student from all third-year
subjects for which these are prerequisite. To assist students in making
up such conditions, and to aid students transferring from other colleges
who may not have had such intensive courses as those of the Institute,
each of these subjects will be offered as a summer course (with a fee of
$20 each) during the three weeks preceding the opening of the fall term,
provided not less than six students apply for it.

**Number of hours devoted to class, laboratory, and preparation.

»*xA1] students are required to .pass a comprehensive examination in
English and History at the end of the sophomore year.



(For First and Second Years, see pages 163 and 164)
Units 2pe; Term
n

SCHIEDULES OF THE UNDERGRADUATE COURSES

COURSE IN ENGINEERING
ELECTRICAL ENGINEERING OPTION

8
14

ool |

THIRD YEAR st
En7abe  English (8-0-5) ........oovvviieiinit, ~o.. 8
AM1labe Applied Mechanics (4-8-7) ..........c.ouenn 14
Ch6 Engineering Chemistry (3-0-6) .............. 9
Ecl17 Accounting (8-0-6) .......... el 9
EE 2 Direct Currents (8-0-6) ...............viius e
EES3 Direct Current Laboratory (0-3-3) .......... ...
EE4 Alternating Currents (3-0-6) ............... ...
EE 5 Alternating Current Laboratory (0-3-3) ..... ..
A: Mall Differential Equations (8-0-6) .............. 9
ME 15 Heat Engineering (8-3-6) .............. ... .
Hy1 Hydraulics (3-3-06) ........ovevviiiiiiiiin o
B: Ph5abe Mathematical Physics (4-0-8) ............... 12
FOURTH YEAR
Humanities Electives* (3-0-6)............... 9
H5ab Current Topies (1-0-1) ........ovvveeinnnan. 2
H10 U. S. Constitution (1-0-1) ............ooit o
Ec?2 Fconomics (4-0-6) ....... ... e
Ec 25 Business Law (3-0-3) .............. .. ... 6
EE 6 ab Electrical Machinery (2-0-4) (8-0-6)......... ...
EE7 Electrical Engineering Laboratory (0-3-6)... ...
EE 12 Electric Circuits (3-0-9) ............couune. 12
EE 70 abc Engincering Conferences ................... 2
Ph 17 abe Electricity and Magnetism (2-0-4)........... 6
Ph9ab Electrical Measurements (0-3-1) ............ 4
At: CE9 Structures (3-3-6) ...l
ME 27 Mechanical Laboratory (0-3-6).............. 9
ME 18 Heat Engineering (3-0-7)............ .. ..o L
Bi: EE 162 Vacuum Tubes (4-0-8) ..................... ..
ME 15 Heat Engineering (3-3-6) .................. ...
Hyl  Hydraulics (3-3-6) .........cviiiiiiiinns. @/Q)

*Humanities Electives

Pl1
Pl 4
En 8
En 9
En 10
En 11
L 40
P15

Philosophy (Soares)

Ethics (Soares)

Contemporary Literature (Eagleson, Judy)
American Literature (MacMinn)

Modern Drama, (Stanton, Huse)
Literature of the Bible (MacMinn)
German Literature (Macarthur)

Sociology (Laing)

165

3rd
8
14

w0

w0l

Students are required to take one term of Philosophy or Ethics, and

choose two terms from the other electives.

ject is 9 units (3-0-6).

1Options A and B in the fourth year are dependent upon the third year
options, except for third term, when ME 18 or EE 162 may be substituted
by students in either group.

B

The assignment to each sub-



166 CALIFORNIA INSTITUTE OF TECHNOLOGY

COURSE IN ENGINEERING
CIVIL ENGINEERING OPTION

(For First and Second Years, see pages 163 and 164)

THIRD YEAR Units per Term
: Ist  2nd 3rd
En7abce English (8-0-5) .......cooiiiiiii it 8 8
AM1 aabe  Applied Mechanies (4-3-7) ................. 14 14 14
CE ¢ Advanced Surveying (8-6-3) ................ 12 . ..
Ché Engineering Chemistry (8-0-6) .............. 9 . .
Ec25 . Business Law (3-0-3) ... [ 6 ..
Hy1 -+ .~ Hydraulics (3-3-6) ..... e 12
Ec 17 Accounting (3-0-6) ........... ...l 9
CE 4 Highway Engineering (8-0-8) .............. .. 6 ..
ME 15 Heat Engineering (8-3-6) .................. .. 12
Ec2 Economies (4-0-6) .......... ... ... ... 10
- Hyg2 Hydraulics Laboratory (0-3-3) ............. ... - B

FOURTH YEAR

Humanities Electives* (3-0-6)............... 9 9 9
Hbab Current Topics (1-0-1)..........ccoooinnnnn. 2 2 ..
H10 U. S. Constitution (1-0-1) .................. .. 2
CE 14 abc Engineering Conferences ................... 2 2 2
AM3 Testing Materials (0-3-3) .................. ... 6
CE8abec Railway FEngineering ...................... 6 6 6
CE 10 abe Theory of Structures ....................... 12 12 9
CE 12 Reinforced Concrete (3-3-6) ................ ... e 12
EES8 Direct Currents (3-0-4) .................... T
EE 9 Direct Current Laboratory (0-3-2) .......... 5 L ..
Hy 3 Hydraulics Problems (0-6-0)................ 6 ... ..
EE 10 Alternating Currents (3-0-4)................ .. T
EE1l Alternating Currents Laboratory (0-3-2)..... ... 5 L.
Ge 10 Engineering Geology** (2-2-5).............. .. 9

*See first footnote on page 165.
**Memn anticipating fifth year may elect Ma. 11 (9 units) as an alternate.



*See first footnote on page 165.

SCH EDULES OF THE UNDERGRADUATE COURSES 167
COURSE IN ENGINEERING
MECHANICAL ENGINEERING OPTION
(For Eirst and Second Years, sec pages 163 and 164)
THIRD YEAR nits per Term
En 7 abe English (3-0-5) ........... ... 8 8 8
AM1labc Applied Mechanics (4-3-7) ................. 14 14 14
Hyl /.~ Hydrauhcs (8-8-6) ... .2esl mwi g 12 -+
Ché Engineering Chemistry (3-0-6) .............. 9 L
Ec25 Busimess Law (3-0-3) ...................... 6 ... .
ME 15 Heat Engineering (8-3-6) .................. .. 12
Ec2" Ecomomics (4-0-6) ..... .. ... A0
Hy 2 Hydraulies Laboratory (0—3-3) ................. o6 L
ME 16 Heat Engineering (4-0-8) .................. .. 12
Ec17 Accounting (3-0-6) .................... ... .. 9
ME 25 Mechanical Laboratory (0-3-3).............. ... 6
FOURTH YEAR
Humnanities Electives® (8-0-6)............... 9 9 9
H 5 ab Current Topies (1-0-1) .................... 2 2 .
H10 U. S. Constitution (1-0-1) .......ccoovivvnen o 2
ME 50 Engineering Conferences (1-0-1) ............ 2 2 2
AM3 Testing Materials (0-3-3) ........ooviiiiiin e 6
CE9 Structures (8-3-6) ........... ittt 12
ME 5a Machine Design (2-3-4) .................... 9 ..
ME 5b Machine Design (3-3-6) .................... .. 12
ME 5¢ Machine Design (0-9-0) ................0000 9
ME 10 Metallurgy (2-0-4) .....oovvviviiiiiiin... 6
ME 17 Heat Engineering (3-0-6) .................. 9 ..
ME 26 Mechanical Laboratory (0-3-3).............. ... 6
EE 8 Direct Currents (3-0-4) .................... 7
EE 9 Direct Currents Laboratory (0-3-2) ......... 5
EE 10 Alternating Currents (8-0-4) ............... .. . 7
EE 11 Alternating Currents Laboratory (0-3-2).... ... 5sor 5
Electivet ....ovviiiviiii o 6 9

iTo be selected from Electives on page 168. Ma 11, Differential Equa-

tions advised for all who expect to take fifth year.
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COURSE IN ENGINEERING
AERONAUTICS OPTION
(For First and Second Years, sce pages 163 and 164)
THIRD YEAR lli;uts Per Te?’rrfg
En7abe  English (8-0-5) ..., 8 8 8
AM1abe Applied Mechanics (4-3-7) .4 14 14
Hyl. < ; {— Hydraulics (3-3-6)
Ché Engineering Chemlstry (3 -0- 6) .............. 9
Ec25 Business Law (3-0-3) .........coovviveinnn. 6 ...
ME 15 Heat Engineei'ing (88-6) vevriiiiiiiiiein 12 .
Ee2 Economics. (4-0-6) .......... ... .. ool L P T° o
Hy 2 Hydraulics Laboratory (0-8-3) ............. ... 6 ..
Ee 17 Accounting (8-0-6) ......viiiiiiiiiiiiiiins 9
ME 25 Mechanical Laboratory (0-3-3).............. ... .. - B
Mall Differential Equations (8-0-6)............... ... 9
FOURTH YEAR
Humanities Electives* (3-0-6) .............. 9 9 9
Hb5ab Current Topics (1-0-1) .........c.coivvnas, 2 2 ..
H10 U. S. Constitution (1-0-1) .................. .. 2
Ma8abe  Advanced Calculus (8-0-6) ................. 9 9 9
or
Ma 15 abe Higher Mathematics for Engineers........... 9 9 9
EE 8 Direct Currents (8-0-4)..............0vnuun, 7 .
EE9 Direct Currents Laboratory (0-3-2).......... 5 .
ME 8 Machine Design (8-3-6) .................... 12
ME 10 Metallurgy (8-0-8) ......covveiiiiinnnnen.. 6 ...
AMS3 Testing Materials Laboratory (0-3-3) ....... ... 6
AE1 Aeronautics (8-0-6) ......oiiiiiiiiiiiiiiins o 9 .
AE 2 ab Aircraft Structures .............. ... 12 12
EE 10 Alternating Currents (3-0-4) ............... .. 7
EE 11 Alternating Currents Laboratory (0-3-2) .... ... .. 5
Elective ... ...oooiiiiiiii e 2 5
PERMISSIBLE ELECTIVES IN THE FOURTH YEAR
Ma8abe  Advanced Calculus ...............covivunnn 12 12 12
or9 or9 or9
Ma 11 Differential Equations ...................... 9 9
Ma 14 Vector Analysis ......ccoviiiiiiiiiiniiiins .12
Bil,2 Biology ..ovviiiiiiii e 9 9
Gelb - Paleontology .........coiiiiiiiiiiiiiies - 9
CE 12 Reinforced Conerete ....................... .. C e 12
ME 10 Metallurgy .......covvviiiiiieiiiiinnnn, 6 ... ..
ME 19 Heat Engineering ................oiiivinn v 6 ..
Hy 4 Hydraulic Machinery ................ ..o o 9
Ec18 Industrial Aecounting ........ ..o o 6
Ec20 Financial Organization .....................

Special Problems or Research—(Units to be arranged)

*See first footnote on page 165.



SCHEDULES OF THE UNDERGRADUATE COURSES 169

COURSE IN SCIENCE
FOR STUDENTS FPREPARING FOR CHEMISIRY, APPLIED CHEMISTRY, PHYSICS,
INDUSTRIA L PHYSICS, MATHEMATICS, GEOLOGY, PALEONTOLOGY,
BIOLOGY, ASTRONOMY AND MEDICINE

(For First Year, see page 163)

Attention is called to the fact that registration for the third year will
be open only to those students who fulfill special requirements in some of
the courses listedd below. These special requirements are detailed as fol-
lows: physics or astronomy, p. 170; chemistry, p. 173; applied chemistry,
p. 174

SECOND YEAR Units per Term
. 1st 2nd 3rd
Ma 2 abe Mathematics®t (4-0-8) ...............oll, 12 12 8%
Ph 2 abe Physics*t (8-3-6) ........... R ... 1212 8%
Ma2d Mathematics Review (4-0-8) ..... e R
Phad Physics Review (3-3-6) ........ B I
H 2 abe History (2-0-4) .vviviiiiiniiinnnann, ceies. 6 6 6

Ch12 ab Chemistry (2-6-2) ............. e .o 100 100
Ge la Geology (3-3-3) ....... O
Bil Biology (8-33) ....ovvvniinn., e . 9 .

Ge 1b Paleontology (4-1-4) or .......... e
Bi2 Biology (8-4-2) or ... c..iviiiiiiiiiiiien b e 9

Ay1 Astronomy (3-1-5) ......c.ciiiiiiiiiinnn,
Options as below ....... P {1}

OPTIONS
CHEMISTRY AND APPLIED CHEMISTRY
Ch12c Analytical Chem. and Chem. Review** (2-6-2) ... .. 10
PHYSICS OR APPLIED PHYSICS
Ch43 Organic Chemistry (2-6-2) .............ccvv e o 10
BIOLOGY
Bi4 Invertebrate Zoology (2-6-2)................ ... .. 10
MATHEMATICS OR PHYSICS
Ma3 Theory of Equations (38-0-7) ............ e e e 10
GEOLOGY ¥

CE1 Surveying (8-4-4) ... ...l PV § |
D5 Descriptive Geometry (0-3-0) .............. .. .. 3
Ge le Historical Geology (8-0-6)...........cvvvivr me me 9

*Students in the_ first honor section complete the regular work in
Mathematics and in Physics during the first two terms, and take in the
third term Vector Analysis (Ma 14) and Modern Physics (Ph 3). Students
in the first honor section do not take Mathematics Review (Ma 2d) and
Physics Review (Ph 24d).

¥Students not in the first honor section take in the first 7 weeks of the
third term Physics Ph 2c¢ (8 units) and Mathematics Ma 2¢_ (8 units), and
in the last 3 weeks Physics Review Ph 2d (4 units) and Mathematics
Review Ma 2d (4 units). A condition in either of these review subjects,
unless made up in September, excludes the student from all third-year
subjects for which these are prerequisite. To assist students in making
up conditions, and to aid students transferring from other colleges who
may not have had such intensive courses as those of the Institute, each
of these subjects will be offered as a summer course (with a fee of $20)
during the 38 weeks preceding the opening of the fall term, provided not
less than six students apply for it.

**Jtudents in Geology do not take Mathematics the third term.
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COURSE IN SCIENCE
PHYSICS OR ASTRONOMY OPTION

(For First and Second Years, see pages 163 and 169)

THIRD YEAR Units per Term

) X Ist 2nd 3rd
En7abe English (8-0-5) ......................... .8 8 - 8
L.32 abe German (4-0-6) ..................... ... .10 10 10
Ch2la . e (AL
Ch 23 ab } Chemical Principles (4-0-6).............. .10 10 10
Ph5abe Introduction to Mathematical Physies (4-0- 8) 12 12 12
Ma 10 abe Differential Equations (8-0-6)............ 9 9 9

FOURTH YEAR

Humanities Electives* (8-0-6)............. 9 9 9
H 5 ab Current Topies (1-0-1)................... 2 2
H10 U. S. Constitution (1-0-1)................. . 2
Ec?2 Economics (4-0-6) ............ .. ... L 10
L 35a German (4-0-6 or 8-0-8).................. 10 G** 6%
Ma8abc  Advanced Calculus (3-0-6)................ 9 9 9
Ma 118 ab Introduction to Statistics (3-0-6).......... 9 9

PHYSICS OPTION
An average grade of 2 or better in Ph 5 abc¢
is required for admission to Ph 101 abc.

Ph101 abe Electricity and Magnetism (8-0-6)......... 9 9 9
Ph 9 abce Electrical Measurements (0-3-1)........... 4 4 4

*Jee first footnote on page 165.

*+Students may, with the approval of the language department and the
Registrar, substitute French (1. 1 a, b), 10 units, for German (I, 35 b, ¢) in
the second and third terms.
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COURSE IN SCIENCE
APPLIED PHYSICS OPTION

(For EFirst and Second Years, see pages 163 and 18Y)

THIRD YEAR Units per Term
. Ist 2nd 3rd
En 7 abe English (8-0-3) ........................ 8 8
L 382 abe Germnan (4-0-6) .......... ... ... ... 10 10 10
8]1 gil’;aab } Chemnical Principles (4-0-6)............. 10 10 10
Ph 5 abe Introduction to Mathematical Physics
(4=0-8) .o 12 12 12
Ph 7 abe Electricity and Magnetism (2-0-4)....... 6 G 6
Ph9 abe Electrical Measurements (0-3-1)......... 4 4 4
FOURTH YEAR
Humanities Electives* (3-0-6)........... 9 9 9
H 5 ab Current Topies (1-0-1)................. 2 2
H10 U. S. Constitution (1-0-1).............. . 2
Eeb Eeconomics (4-0-6) ..................... . 10
L. 85 abe ‘German (4-0-6 or 8-0-83)................ 10 Grx g
Ma 11 Differential Equations (8-0-6)........... ... 9
AM1abe Applied Mechanics (4-3-7 or 4-1-7)...... IE T CA S DA
EES,9 Direct Currents (3-8-6)................. 12 .
EE 10,11  Alternating Currents (3-3-6)............ . 12
ME 15 Heat Engineering (3-8-6),or........... l 12

EE 162 Vacuum Tubes (4-0-8)................. §

*See first footnote on page 165,

*+Students may, with the approval of the language department and of
the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, ¢)
in the second and third terms.

*¥xQtudents in this option, with the approval of the applied mechanics
department and of the Registrar, may register for the two additional hours
of computing normally taken.
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En7abec
L.32 abc
Ch?2la
Ma4ab
Ma8abc
Ma 10 abe

Hb5ab
H10

Ec2

L 35a
L1lab

Ma 106 abc

Ma 107

Ma 101 abe
Ma 102 ab
Ma 201 a

CALIFORNIA INSTITUTE OF TECHNOLOGY

COURSE IN SCIENCE
MATHEMATICS OPTION

(For First and Second Years, sec pages 163 and 169)

THIRD YEAR Units per Term
1st 2nd 3rd

English (3-0-5) ........coiiiiiiiiiii oty
German (4-0-6) ........ooiiiiiiiiiiiene e, 10 10 10
Chemical Principles (4-0-6) ................ 10 ... ..
Analytic Geometry (8-0-7) .....covvvivvnnnn o 10 10
Advanced Calculus (4-0-8) ................. 12 12 12
Differential Equations (3-0-6) .............. 9 9 9

FOURTH YEAR

Humanities Electives* (3-0-6) .............. 9 9 9
Current Topies (1-0-1) .....vvvviinnnnenanns 2 2 ..
U. S. Constitution (1-0-1) ........covivvenn. o 2
Economics (4-0-6) ............ ... iiiiie. 10 ...
German (4-0-6) ....oevviviiiiiiinaiiens e 100 L
French (4-0-6) .......coviviiiiiiininiecanns o 10 10
Introduction to Theory of Functions of Real

Variables ...........cooiiiiiiiiiina 5 5 5
Conformal Representation .................. .. 9
Modern Algebra (8 lectures a week)......... 6 6 6
Higher Geometry (8-0-6)** .. .............. 9 9 ..
Modern Analysis ................ e 15 L

*See first footnote on page 165.
**See note on Ma 102, page 192.



SCHEDULES OF THE UNDERGRADUATE COURSES

COURSE IN SCIENCE
CHEMISTRY OPTION

(For First and Second Years, see pages 163 and 169)

173

Students of the Chemistry or Applied Chemistry Option whose aver-
age grade (credits divided by units) in the required chemistry courses of
the sophomore or junior year is less than 2.0 will be admitted to the
required chemistry courses of the following year only with the special
permission of the Division of Chemistry and Chemical Engineering.

En 7 abe
L. 32 abe
Ch 21 abe
Ch 26 ab
Ch 41 abe
Ch 46 ab
Chl3a
Chl4a

H 5 ab

H 10

Ec2

L 35 abe
Ch 22 ab
Ch 61 abe
Ch1l6
Ch70-73
Ch29

A: Chlisb

i THIRD YEAR Units per Term
A Ist 2nd 3rd
English (3-0-5) ..........ooiiiiiiiiiil, 8 8 8
German (4-0-6) ........ .. i iiiiiiiiiiiean 10 10 10
Chemical Principles (4-0-6)................. 10 10 10
Physico-Chemical Laboratory (0-6-2 or 0-3-1) ... 8 4
Organic Chemistry (8-0-5 or 2-0-4) ...>..... 8 8 6
Organic Chemistry Laboratory (0-12-0; 0-6-0) 12 6 ...
Inorganic Chemistry (2-0-2) .............00h e — 4
Inorganic Chemistry Lab, (0-8-0)............ ... - 8

FOURTH YEAR

Humanities Electives* (3-0-6) .............. 9
Current Topies (1-0-1) ..................... 2
U. S. Constitution (1-0-1) .................. ..
Economics (4-0-6) «.viiuiiieiiiiiiiiiit e
German (4-0-60or3-0-8) .................... 10
Thermodynamic Chemistry (2-0-4) .......... 6
Industrial Chemistry (2-0-4 or 2-0-2)........ 6
Instrumental Analysis (0-6-2) .............. 8
Chemical Research (0-5-0 or 0-19-0)......... ...
Colloid and Surface Chemistry (8-0-5)....... ..
Inorganic Chemistry (2-0-2)................. 4

Ch 14 be Inorganic Chemistry Lab. (0-5-0 or 0-8-0)... 5
B: Ph5ab Introduction to Math. Physics (4-0-8)....... 12

*See first footnote on page 165.
**Students may, with the approval of the language department and of
the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, ¢)
in the second and third terms.

9 9
2 .
. 2
10 ...
6** 6**
6 ..
4 6
519
- 8
8 .
12 ..



174 CALIFORNIA INSTITUTE OF TECHNOLOGY

COURSE IN SCIENCE
APPLIED CHEMISTRY OPTION

(For First and Second Years, see pages 163 and 16y)

Students of the Chemistry or Applied Chemistry Option whose aver-
age grade (credits divided by units) in the required chemistry courses of
the sophomore or junior year is less than 2.0 will be admitted to the
requirecd chemistry courses of the following year only with the special
permission of the Division of Chemistry and Chemical Engineering.

THIRD YEAR Units Jper Term
En 7 abec English (8-0-5) .....coooviiiiiiiiiii, 8 8 8
L 32 abe German (4-0-6) .......c.oiiiiii. 10 10 10
Ch2l abe  Chemical Principles (4-0-6) ............... 10 10 10
AM2ab Applied Mechanics (4-0-8) ............... 12 12 ..
Ch 63 ab Chem. Eng. Thermodynamics (2-0-4)....... ... 6 6
Ec?2 Economics (4-0-6) .............oiii e 10
Ch 26 ab Physical Chemistry Laboratory (0-8-1).... ... 4 4
Ch16 Instrumental Analysis (0-6-2) ............ 8 ... ..
FOURTH YEAR
Humanities Electives* (3-0-6) ............ 9 9 9
Hb5ab Current Topics (1-0-1) ...............ut. 2 2 ..
H10 U. S. Constitution (1-0-1) ............. .. .. 2
L 35 abc German (4-0-6 or 3-0-3) .................. 10 G**  G**
Ch41 abce  Organic Chemistry (8-0-5 or 2-0-4)........ 8 8 6
Ch 46 ab Organic Chemistry Laboratory (0-9-0)..... 9 9 .
Ch 29 Colloid and Surface Chemistry (3-0-5)..... ... .. 8
Ch 22a Thermodynamic Chemistry (2-0-4) ........ 6 .. ..
Ch61abce  Industrial Chemistry (2-0-4 or2-0-2) ...... 6 4 6
EES,9 Direct Currents (3-3-6) .................. .. 12 .
EE 10,11  Alternating Currents (8-3-6) ............. .. e 12

*See first footnote on page 165.
**Students may, with the approval of the language department and of
the Registrar, substitute French (L 1 a, b) 10 units, for German (1. 35 b, ¢)
in the second and third terms.
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<t

COURSE IN SCIENCE
GEOLOGICAL SCIENCES OPTION*

(For First and Sccond Years, sec pages 162 and 169)
THIRD YEAR o dna e
En 7 abe English (8-0-5) ......................... 8 8 8
L 32 abe German (4-0-6) ................. ... 10 10 10
Ch 21a . o 0.
Ch 232 } Chemical Principles (4-0-6) ............. 10 10
CES3 Plane Table Surveymg (1 -6-1) ... 8
Ge 3 abe Mineralogy .....0oco . v 12 12 12
Ge 14 Geologic Illustration .................... 0 .. L
Gel21ab Field Geology ...............c.oiiii 10 10
FOURTH YEAR

Humanities Electives** (3-0-6) .......... 9 9 9
Hs5ab Current Topics (1-0-1) .................. 2 2 ..
H10 U. S. Constitution (1-0-1) ............... .. .. 2
Fe2 Economies (3-0-3 or 2-0-4) ... ......... ... .. 10
L35abe  German (4-0-6 or 3-0-3) ................. 10 Gxxx Grrx
Ge 109 Structural Geology (4-0-6) .............. 10 .. ..
Ge 111 ab Invertebrate Paleontology® .............. 8 10 ...
Ge112ab  Vertebrate Paleontology (2-6-2)%........ ... 10 10
Ge 105 Optical Mineralogy (2-6- /’)it ............. 10 ... .
Ge 106 ab  Petrographyf ..{ = v.v ... ol 10 10
Ge 100 Geology-Paleontology Club .............. 1 1 1
Ge 21,22 Thesist ..o i e

*Summer Field Geology required after both Junior and Senior Years.
“*See first footnote on page 165.

***Students may, with the approval of the language department and of
the Registrar, substitute French (L 1 a, b) 10 units, for German (I 35 b, ¢)
in the second and third terms.

#Students desiring to specialize in physical geology may mm Ge 105
and Ge 106 in conjunction with one paleontology course. Those desiring to
specialize in paleontology may take hoth Ge 111 and Ge 112, omitting Ge
105 and Ge 106. In either case the course not taken in the fourth year is to
be taken in the fifth. Thesis units, Ge 21 or 22, arranged to bring total units
per term to 50.
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176
COURSE IN SCIENCE
.BIOLOGY OPTION
(For IMirst and Second Years, see pages 163 and 169)
Unit: T

. THIRD YEAR* ls‘t“ szpneé' e3r:1;
En7abc English (8-0-5) .....oeiereeiiiienne 8 8
1.32 abc German (4-0-6) ...t 10 10 10
Ec2 Economics (4-0-6) ......coieiiiiiiiiii i 10 ..
Ch4l ac Organic Chemistry (3-0-5, 2-0-4)............ 8 6
Ch2la Chemical Principles (4-0-6)................. 10 . ..
Ch23ab Chemical Principles (4-0-6)............cco. L. 10 10
Bill Entomology (2-3-8) ....cooiiiiiiiniiieiee o 8
A: Courses offered in 1936-7 and every second year:
Bi3 Botany (2-9-3) ...... ..o 14
Bi5ab Plant Physiology (8-6-3 and 2-4-2).......... .. 12 8
B: Courses offered in 1937-8 and every second year:
Biil2 Histology (1-6-2) .....evvveiviniiinneann, 9
Bil3 Mammalian Anatomy (1-2-2)................ 5 ..

Bi6 Embryology (2-8-2) ...cveviiiiiiiiii il 12
Bis Advanced Genetics (2-8-3).........0cvvvvn L 8
FOURTH YEAR

Humanities Electives** (8-0-6).............. 9 9 9
H5ab Current Topics (1-0-1)...........oooivin.n, 2 2 ..
HI10 U. S. Constitution (1-0-1)..........ccvvinve. o 2
1.385a German (4-0-6) ...... .. .. i, 10 ..
L1ab French (4-0-6) ....... ... o il 10 10
Bil6 ab Animal Physiology (3-2-5).................. 10 10 ...
Bif7 ab Biochemistry (2-4-4) ......... ..., 10 10
Bi20 Biological Literature (0-0-4)................ 4
Bi 22 Research ...... ... .. i 10

And one of the following:

A: Courses offered in 1936-7, same as in third year........ 14 12 8
B: Courses offered in 1937-8, same as in third year...... o140 12 8

*Students taking the Biology Option are urged to take Bi 17 (Vertebrate
Anatomy, 10 units), at Corona del Mar in the summer between their sec-
ond and third years.

**See first footnote on page 165.



Schedules of Courses for the Begree
of Master of Srience

SUBJECTS COMMON TO ALL COURSES yyis per Term
ist 2nd  3rd

H 100 Seminar in American History and Government

En 100 or English Literature .............. 9 9 9

P1100 or Philosophy ................. ...

Ec 100 abe or Business Economics ............. 12 12 12
Engineering or Research Seminars........... 2 2 2
Professional Subjects ............... ... 42 42 42

ELECTRICAL ENGINEERING
Subjects common to all courses.............. 1111 11

EE 120 Alternating Current Analysis .............. 12 .. ..

EE 122 Advanced Alternating Current Machinery.... ... 12 ..

EE 144 Transmission Lines .........ociiiiiiiienies o e 12

EE 121 abc Alternating Current Laboratory ............ 6 6 6

EE 148 Specifications and Design ............. ... 6 ... ..

EE 160 Electric Transients ............. ..ol oo 6 .

EE 152 Dielectrics ..o e 6
Research or Thesis ............cvvivennn.n 12 12 12
Electives, as below ............ciiiiniennns 6 6 6

ELECTIVES

EE 162 Vacuum Tubes .......oooviiiiiiniininnnnn, o - 12

EE 128 Electric Traction ....... et eseera ety 6 ...

EE 156 Electrical Communication ................... 6 ... ..

EE 130 Light and Power Distribution ............... .. 6

.Ph 5 abe Introduction to Mathematical Physics........ 12 12 12

CIVIL ENGINEERING
Sub jects common to all courses.............. 11 11

CE 23 Statically Indeterminate Structures.......... 15

CE 16 Masonry Structures ...................... .. ... 9

Ma 15 abe Higher Mathematics for Engineers .......... 9 9 9

CE 15 Irrigation and Water Supply................ ... 12 ..

CE 21 abe  Structural and Civil Engineering Design. .... 12 9 9

CE 17 Sewerage ..............00u.n.. Cereraeeee e 9

AM 105 Soil Mechanies ............ .. ..., 6 ..

CE 115 Foundations ....................o o . 6
Research or Other Thesis................... 6 3 6

SUPPLEMENTARY SUBJECTS

CE 101 ab Water Power Plant Design................. 10 10

CE 105 bc  Statically Indeterminate Structures.......... ...

CE 107 abe Geodesy and Precise Surveying.............. 6 6 6

CE 108 Highway Problems ........... ..o e

CE 110be  Sewage Treatment Plant Design............. .. 10 10

CE 114 Earthquake Effects upon Structures......... .. .. .

Ge 10 Engineering Geology ..........coevviiiiiin. 9

AE 270 Elasticity ......ocooeieiiaiiiiiiiiiiiiii, 12 6 6

AFE 273 abc Synoptic Meteorology ............c.ooiitl. 12 12 12

Ph5ab Introduction to Mathematical Physics........ 12 12



178

ME110a
ME 111a
ME 120
Ma 15

Masg

ME 101 ab
ME 110 be
ME 111 be
ME 121,122
Hy 100

Hy 101

AE 251 abe
AE 252 abce
AE 253 abe
Ma 109 ab
or
EE 226
Ma 14
AE 290
or
AE 265 ab

AE 254 abc
AR 266 ab
AE 267

AE 270

AT 290

CALIFORNIA INSTITUTE OF TECHNOLOGY

MECHANICAL ENGINEERING IU;lits per Tesrﬂg
s n i
Subjects common to all courses (page 177)... 11 11 1ll
Science of Metals..................oii 6
Metallography Laboratory ................. 6
Heat Engineering .......................... 12
Higher Mathematics for Engineers
or 9 9 9
Advanced Calculus
Electives, as below.......................... 9* 33 383
ELECTIVES®
Advanced Machine Design.................. .. 12 12
Science of Metals.................. ... .. L 6 6
Metallography Laboratory .................. ... 6 6
Heat Engineering ............... . ... 12 12
Applied Hydrodynamies .................... .. 12
Hydraulic Machinery ....................... L. 1o
Research or Thesis, as arranged
AERONAUTICAL ENGINEERING
FIFTH YEAR
Subjects coromon to all courses (page 177)... Il 11 i
Aerodynamics of the Airplane............... 9 9 9
Airplane Design ........ ..o 12 12 12
Airplane Design and Testing Procedure...... 6 6 6
Mathematical Analysis ..................... 9 9
Engineering Math. Physics ................. 15 15 ...
Vector Analysis ...........c.o oo e 12
Aeronautics Seminar .......... ... 2 2 2
Mathematical Methods applied in Aeronautics 15 15
Research and Electives ..................... .
SIXTH YEAR
Advanced Problems in Airplane Design...... 9 9 9
Theoretical Aerodynamices I................. 12 9 .
Theoretical Aerodynamies II................ .. 12
Elasticity Applied to Aeronautics............ 12 6 6
Aeronautics Seminar ......... ... ... ..o 2 2 2
Research and Electives ..................... ..

*Ma 11 Differential Equations must be taken in the first term unless
the student has already passed the course in the fourth year.



SCHEDULE S OF COURSES FOR DEGREE OF MASTER OF SCIENCE
METEOROLOGY
FIFTH YEAR

Sub_jects common to all courses (page 177)... 11 11
AF 272 abc Dymamic Meteorology ............co.ovvnee. 9 9
AE 273 abc Synoptic Meteorology ...................... 12 12
AE 274 abe Meteorological Laboratory .................. 15 15
AE 275 Structure of the Atmosphere................ .
AE 276 Meteorological Instruments ................. 6 .
AF 280 Research ................ e
AR 290 abe Aeronautics Seminar .................. ... 2 2
AE 291 abe Meteorological Seminar .................... 2 2

PHYSICS OR APPLIED PHYSICS
Sub jects common to all courses (page 177)... LI 1l
ELECTIVES

Ph110ab Kinetic Theory ............................ 9 9
Ph107 abe Atomnie Physies .................. .. ... . ... 9 9
Ph 108 Spectroscopy Laboratory ................... ... 3
Ph103 abe Analytical Mechanies ................ .. .... 12 12
Ph105ab  Optics .....o.oveeaiiii 9 9
Ph106 ab  Optics Laboratory ......................... 3 3
EE 162 Vacuum Tubes ............. ... ........... ..
Ma. 114 Mathematical Analysis ..................... 12 12
Ph114 Principles of Quantum Mechanies............ ... .
Ph1ls Applications of Quantum Mechanics.......... 9 ..

Research ............ ... ... L 15 15

MATHEMATICS
Subjects common to all courses (page 177)... 11 11

Courses open to graduates in Mathematics Curriculum

Research ................. ...l 6
Subjects in fifth-year Physics Course
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11

12
15
3

12
12
12

15

11
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Ch 153
Ch155 abc
Ch 156 abc
Ch 157 abe
Ch158
Ch159a
Ch159b
Ch161
Ch162 abe
Ch 163
Ch166 abce
Ch167
Ch169

ME 25

CALIFORNIA INSTITUTE OF TECHNOLOGY

CHEMISTRY OR CHEMICAL ENGINEERING

Units per Term
Ist 2nd 3rd

Subjects common to all courses (page 177) ... 11 11 11
ELECTIVES

Thermodynamic Chemistry ................. 6 6 ..
Nature of Chemical Bond................... 6 6 6
Introduction to Wave Mechanies ............ 9 9 9
Structure of Crystals....................... 6 6 6
Photochemistry ............ooiiiiiivinnas, 6 ..
Kinetics of Homogeneous Reactions.......... 6 .. ..
Kinetics of Ieterogeneous Reactions......... ... 6 ..
Organic Chemical Analysis ................. ... 9
Organic Chemistry (special topics).......... 6 6 6
Introduction to the Spectra of Molecules.. ... 6 ... ..
Chemical Engineering® ............ccccvvvuts 12 12 12
Phase Equilibria in Applied Chemistry....... .. 6
Research Manipulations .................... 3
Mechanical Laboratory .................0... Gor 6or 6
Research ........cooiiiiiiiiiiiiiaent. 12-18 12-18 12-18

*Candidates for the master's degree in Chemical Engineering are re-
quired to take the subject Chemical Engineering. They must also have
taken or take in this year the engineering subjects included in the Applied
Chemistry Option of the Four-Year Course in Science. Their research
must be in the fields of Applied Chemistry or Chemical Engineering.



Ge 100
Ge 105
Ge 106 ab
Ge 109
Ge 110
Ge 111 ab
Ge 112 ab
Ge 121 ab
Ge 122
Ge 123
Ge 131
Ge 132
Ge 133
Ge 134
Ge 135
Ge 136

Ge 137
Ge 138
Ge 139
Ge 140
Ge 141
Ge 142
Ge 187
Ge 200
Ge 201
Ge 202
Ge 210
Ge 211
Ge 212
Ge 213
Ge 214
Ge 215
Ge 216
Ge 220
Ge 225
Ge 226
Ge 231 ab
Ge 232
Ge 233
Ge 234
Ge 289 a
Ge289b
Ge 290 ab
Ge 291 ab

GEOLOGICAL SCIENCES Units per Term

Sub _jects common to all courses............ 11
Sub jects chosen from the following electives

to constitute a program of study approved

by a Division representative.............
Geology-Paleontology Club ............... 1
Optical Mineralogy** .................... 10
Petrography** ........ ... L
Structural Geology ...............c0i..., 10
Engineering Geology ............ovvie.
Invertebrate Paleontology** .............. 8
Vertebrate Paleontology™* ............... ...
Field Geology ......cooviiiiiiinniiiniinn m
Spring Field Trip ........coooiiiiiiiiinn
Sumamer Field Geology ...........ccoovvnh o
Geophysical Field Instruments ............ 3
Use of Field Instruments ................. 5t
Applied Geophysics ...............ooii
Interpretation of Field Seismograms....... ...
Applied Geophysics ........ ... ...l
Interpretation of Seismograms of Local

Earthquakes .........coooiiiiiiiiiiiin o
Geophysical Station Instruments........... i
Seismmology ..ol (i
Interpretation of Seismograms of Teleseisms 5%
Introduction to General Geophysies........ ..
Use of Station Instruments................ ...
Field Work in Earthquakes............... 5§
Research ................. oo
Mineragraphy .................c00 8
Introduction to Economic Geology......... 5
Metalliferous Deposits .........coooviin e
Advanced Petrology .............ciiiiih e
Petrology (Seminar) ................ .00 oo
Non-Metalliferous Ore Deposits........... ...
Advanced Economic Geology (Seminar).... ...
Advanced Economic Geology (Seminar).... ...

Mineralogy (Seminar) ................. 5
Advanced Study ...........ciiiiiiinnn.
History of Geology...........c..ciiiu.
Geology of the Pacific Coast Region........ ...
Geomorphology ........... .. .0 il 10
General Geophysics (Seminar)............ 3t
Geophysical Instruments (Seminar)....... ...
Applied Geophysics (Seminar)............ 3%
Earthquakes (Seminar) .................. ..
Structural Geology (Seminar)............. 5
Physical Geology (Seminar).............. ..
Vertebrate Paleontology (Seminar)........ ..
Invertebrate Paleontology (Seminar)...... 5

2nd  3rd
11 11
39 39
1 1
10 10
— 9
10 ..
10 10
10 10
.1
12
S T
5t ...
6t
5t
65 ...
61 .
[5 3
. 5%
10 .
8
5
10
5¢ .
5
— 6
3t 8§
3
3t .
B
5 5
5 ..

**The starred course not completed during the senior year is to be taken.

Symbols:

No symbol; course given every year.
§Course given 1936-1937.
tCourse given 1937-1938.
fCourse given 1938-1939.



Subierts of Instrurtion

DIVISION OF PHYSICS, MATHEMATICS, AND
ELECTRICAL ENGINEERING

PHYSICS

Proressors: Rorerr A, Mirrikan, Harry Bareaan, Irka S. Bowen, Pave
S. Eresteix, Wintrtam V. Houston, CHavLEs C. Lavurirsex, Ricriarn
C. ToLman, Earnesy C. Warsox

AssoCIATE ProrFEssoRS: ALEXANDER GOETz, S. Stuarr Mackeowxw, J. Ron-
et OPPENHEIMER, GENwaADY W. PorareNko, WriLtiam R, SmyTtHy,
Frirz Zwicky

AssisTa™NT PrOFEssor: Carrn D. ANDERrsoN

InstrRucTor: H. Vicror NEHER

Sextor FrELrow 1N REsearcu: Joun D. Stronc

UNDERGRADUATE SUBJECTS

Ph. 1 a4, b, ¢. Mecuanics, MoLEcULAR. PHysics, HEAr, Axn Sounn.
12 units (3-3-6); first, second and third terms.

Prerequisites: A high school course, or its equivalent, and trigonome-
try. :

The first year of a general college course in physics extending through
two years. It is a thorough analytical course, in which the laboratory
carries the thread of the work, and the problem method is largely used.
A bi-weekly demonstration lecture, participated in by all members of
the department, adds the inspirational and informational element, and’
serves for the development of breadth of view.

Text: Mechanics, Molecular Physies, Heat, and Sound, Millikan,
Roller and Watson. )

Instructors: Watson, Neher, Strong and Teaching Fellows.

Ph. 2 a, b, ¢. Erecrricrry, Sounxp, axp Licar. 12 units (3-3-6),
first and second terms; 8 units, third term.

Prerequisites: A high school course, or its cquivalent, and trigo-
nometry.

Continuation of Ph. 1 a, b, ¢, to form a well-rounded two-year course
in general physics.

Text: Electricity, Sound, and Light, Millikan and Mills.

Instructors: Anderson, Lauritsen and Teaching Fellows.
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Ph. 2 d. Prxvsics ReEview. 4 units; last three weeks of sophomore
year.

The last three weeks of the sophomore year are devoted to a compre-
hensive review and examination covering the whole of the two years’
work (Ph. 1 a, b, ¢, and 2 a, b, ¢).

Ph. 8. MopbErx Prysics. 12 units (2-6-4); third term.

Prerequisites : Ph. 1 a, b, ¢, 2 a, b; Ma. 2 a, b.

A brief survey of recent developments in electron theory, quantum
theory, radioactivity, and atomic structure. Experiments to determine
e, e¢/m, h, and other fundamental constants will be performed. Open
only to students on honor standing, sophomore year,

Instructor: Anderson.

Ph. 5 a, b, c. INnTrODUCTION TO MATHEMATICAL PHYSICs, 12 units
(4-0-8) ; first, second and third terms.

Prerequisites: Ph.1a,b,¢,2 a,b,c,d; Ma. 2 a, b, ¢, d.

An introduction to the application of mathematics to physics, and
practice in the solution of problems.

Instructor: Fouston.

Ph. 7 a, b, ¢. Eiectricity aAxp MaceNETIsM. 6 units (2-0-4); first,
second and third terms.

Prerequisites: Ph.1a, b, ¢, 2a,b, c, d; Ma. 2 a, b, ¢, d.

A course in theoretical eleetricity and magnetism, primarily for elec-
trical engineering students. Ph. 9 a, b (Electrical Measurements) must
accompany this course.

Text: Principles of Electricity, Page and Adams.

Instructor;: Mackeown.

Ph. 9 a, b, c. Erecrricar MeasuremENTs. 4 units (0-3-1); first, sec-
ond and third terms.

Prerequisites: Ph. 1 a, b,c,2a, b, c,d; Ma. 23, b, ¢, d

A laboratory course in advanced electrical measurements.

Text: Advanced Electrical Measurements, Smythe and Michels.

Instructors: Smythe and Assistants.

Astronomy 1. Introduction Course in Astronomy. 9 units (3-1-5);
third term.

This course is intended to give the student sufficient familiarity with
general astronomy to enable him to read with ease most of the semi-
popular books dealing with various phases of the subject.

Text: Astronomy, Moulton.

Instructor: Johnson.
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UNDERGRADUATE OR GRADUATE SUBJECTS

Ph. 91 a, b, ¢. INTRODUCTION TO MATHEMATICAL PHYSICS 8 units; first,
second and third terms.

This course is the same as Ph. 5 a, b, ¢ but with reduced credit for
graduate students.

Instructor: Houston.

Ph. 101 a, b, . ErecrricITY AND MaeNETISM. 9 units (3-0-6); first,
second and third terms.

Prerequisites: Ma. 8 a, b, ¢, or 10 a, b, ¢, and an average grade of
2 in Ph. 5 a, b, c.

A problem course in the mathematical theory of electricity and mag-
netism, intended primarily as a preparation for graduate work in science.
Ph, 9 a, b, ¢ (Electrical Measurements) should accompany or precede
this course.

Text: Static and Dynamic Electricity, Smythe,

Instructor: Smythe.

Ph. 103 a, b, e. ANavyricaL MEcHaNIcs, 12 units (4-0-8); first, sec-
ond and third terms.

Prerequisites: Ph. 5 a, b, ¢; Ma. 8 a, b, ¢, or 10 a, b, c.

A study of the fundamental principles of theoretical mechanics; force
and the laws of motion; statics of systems of particles; the principle of
virtual work, potential energy, stable and unstable equilibrium; motion
of particles, systems of particles and rigid bodies; generalized co-
ordinates, Hamilton’s principle and the principle of least action; elemen-
tary hydrodynamics and elasticity.

Text: Dynamics, Webster.

Instructor: Zwicky.

Ph. 105 a, b. Oprics. 9 units (3-0-6); first and second terms.

Prerequisites: Ph. 5 a, b, ¢; Ma. 8 a, b, ¢, or 10 a, b, c.

A problem course dealing with the fundamental principles of geomet-
rical optics, of diffraction, interference, the electromagnetic theory of
light, etc., and their experimental verification. Ph. 106 a, b (Optics
Laboratory), should accompany this course.

Text: Theory of Optics, Drude.

Instructor: Bowen.
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Ph. 106 a, b. Optics Laboratory. 8 units (0-8-0); first and second
terms.

Advanced laboratory work in light, consisting of accurate measure-
ments in diffraction, dispersion, interference, polarization, spectropho-
tometry.

Text: Manual of Advanced Optics, Taylor.

Instructor: Bowen.

Ph. 107 a, b, ¢ Aromic Puvsics. 9 units; first, second and third
terms.

Prerequisitesz Ph. 5 a, b, ¢c; Ma. 8 a, b, ¢, or 10 a, b, c.

An outline of the experimental and theoretical basis of modern atomic
physies, which covers electron theory, spectroscopy and nuclear physics.

Instructors: Millikan, Bowen, Anderson.

Ph. 108, SpEcTroscory LABORATORY. 3 units; second term.

A laboratory course in the measurement and classification of spectral
lines to accompany Ph. 107 b.

Instructor: Bowen.

Ph. 110 a, b. Kixeric TuEorRY oF MaTrER, 9 units; first and second
terms.

Prerequisites: Ph.1a,b,c,d; Ma.2a,b, c,d.

During the first term, the fundamentals of the kinetic theory of
gases are treated from both the theoretical and the experimental view-
point (Clausius, Maxwell, Boltzmann, van der Waals, Knudsen equa-
tions). During the second term more advanced problems of the constitu-
tion of matter are discussed in the form of a seminar (liquefaction of
gases, low temperature phenomena, specific heats, thermal expansion,
crystallization, plasticity).

Instructor: Goetz.

Ph. 114. Princirres or QuaNTum MEecmaxics. 9 units; third term.

Prerequisites: Ph. 5 a, b, ¢.; Ma. 8 a, b, ¢, or 10 a, b, c.

An outline, developed by means of problems, of the experimental and
theoretical basis of quantum mechanics, including the idea of states,
principle of indetermination, the Schroedinger equation, methods of
approximate solution, electron spin, and Pauli principle.

Instructor: Houston.
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Ph. 115, AppricarioNs or QuavNrtem MECHANICS, 9 units; first term.

Prerequisite: Ph. 114,

The application of non-relativistic quantum mechanics to problems in
various fields of physics. The subjects treated will he determined partly
by the interests of the class.

Instructor: Houston.

Ph. 142. ResEarcH IN Puysics. Units in accordance with the work
accomp lished.

3

GRADUATE SUBJECTS

Ph. 211. TueryovyNamics. 12 units; first term.

Prerequisites: Ph. 1 a, b, ¢, 2 a,b, ¢, d; Ma. 2 a, b, ¢, d.

The two fundamental laws of thermodynamics. Entropy and the
thermodynamical potentials, Equations of reciprocity. Application to
gases, perfect and imperfect, and to dilute solutions. Phase rule and
chemical equilibrium. Nernst’s theorem.

(Not given in 1936-1937.)

Instructor: Epstein.

Ph. 221, Porenxtiar THEORY. 15 units; third term.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

An exposition of the properties of the potential functions occurring
in the theories of gravitation, electricity and magnetism, hydrodynamics,
conduction of heat, and the theory of elasticity. Solution of special
problems,

Instructor: Bateman,

Ph. 222. Turory of Errcrricity axp MaeNErTsm., 12 units; first
term.

Prerequisites: Ph. 101 a, b, ¢; Ma. 8 a, b, ¢, 10 a, b, ¢.

Electrostatics, magnetostatics, ferromagnetism, electromagnetic field
of stationary currents, electromagnetic induction, phenomena in moving
bodies, Maxwell’s equations, ponderomotive forces of an electromag-
netic field, introduction to the theory of electrons.

Instructor: Epstein.

Ph, 223. Tueony or BELECcTROMAGNETIC WavES. 12 units; second term.

Prerequisites: Ph. 101 a, b, ¢; Ma. 8 a, b, ¢, 10 a, b, c.

Mathematical study of Maxwell’s equations, propagation of waves,
absorption and reflection, approximate and rigorous treatment of diffrac-
tion, theory of dispersion, electro- and magneto-optics.

Instructor: Epstein.
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Ph. 224. Tueory or Sounn., 9 units; second term.

Prerequisitesz Ph. 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

Vibrations of strings, rods, plates and of the larynx. Resonators,
horns and musical instruments. Theories of hearing. The acoustics of an
auditorium. The propagation of sound. Reflection, refraction and ab-
sorption of sound.

Instructor: B ateman.

Ph. 225. Tueory or ELEcTRONS. 12 units; second term.

Prerequisites : Ph. 101 a, b, ¢, 222; Ma. 8 a, b, ¢, 10 a, b, c.

Retarded potentials. Radiation of a point charge. Theory of dielee-
trics. Electron theory of dia-, para- and ferro-magnetism. Phenomena
in moving bodies and experimental foundations of the theory of relativity.

Instructor: Fpstein.

Ph. 226, HeaT RapiaTioN axp QuaNtum THeEory. 12 units; second
term. '

Prerequisites: Ph. 101 a, b, ¢, 103 a, b, ¢, 211; Ma. 8 a, b, ¢, 10 3, b, c.

Historical treatment of the development of the mathematical theory
of heat radiation and of the application of the theory of quanta to the
phenomena of specific heats of solid and gaseous bodies, photoelectricity,
photochemistry, chemical constants, etec.

(Not given in 1936-1937.)

Instructor: Epstein.

Ph. 228. MopERN AspECTs oF THE QuanTumM THreory. 12 units; third
term,

Prerequisites: Ph. 103 a, b, ¢, 107 a, b, ¢, 229; Ma. 8 a, b, ¢, 10 a, b, c.

The course is devoted to a review of recent developments in the
quantum theory, especially in the flelds of the theory of radiation and
of the electron theory of metals. The subject matter varies from year
to year.

(Not given in 1936-1937.)

Instructor: Epstein.

Ph. 232. Pavysics oF UrLtRa-SHorr ErEcrRomacNeTIc WAVES. 6 units
(2-0-4) 5 second and third terms.

Propagation of waves. Maxwell’s dispersion and absorption in semi-
conductors and metals. Electronic and dipolar dispersion and absorption
in dielectrics. Dispersion and absorption in electrolytes. Waves along
wires and dispersion in magnetic substances.
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Experimental results on dispersion and absorption of ultra-short
waves in dielectries, electrolytes and magnetic substances.

(N ot given in 1936-1937.)

Instructor: Potapenko.

Ph. 234, Torics 1n THEORETICAL PHYSICS. 9 units (3-0-6); third term.

The subject of this course will vary from year to year. Typical
topics: Theory of atomic collisions; relativistic quantum theory; theory
of radiation; statistical mechanics. In 1936 the course will deal with
recent contributions to the theory of atomic nuclei; the problem of
nuclear stability; nuclear collisions and transmutations; the interaction
of neutrons with nuclei; nuclear radiative processes; and the phenom-
enological theory of beta-ray decay.

Instructor: Oppenheimer.

Ph. 236 a, b, ¢. INTRODUCTION TO THE THEORY OoF RELATIVITY. 6 units;
first, second and third terms.

The special theory of the relativity of motion in free space, with
applications to mechanical and electromagnetic problems. Use of four
dimensional language for expressing the results of relativity. Introduc-
tion to tensor analysis. The general theory of relativity and the theory
of gravitation. Applications to thermodynamics and cosmology.

Text: Relativity, Thermodynamics and Cosmology, Tolman.

Instructor: Tolman.

Ph, 237. Asrrormysics. 6 units (2-0-4); first and second terms.

Prerequisites: The fundamental courses in physics.

Mechanics and thermodynamics of stellar bodies, constitution of stars,
stellar atmospheres and their spectra, evolution of the planetary system
and of stellar systems, time scales, characteristics of extragalactic nebule
and their apparent velocities of recession, evolution of the universe, etc.

(Not given in 1986-1937.)
Instructor: Zwicky.

Ph. 238. Seminar oN Tueorericar PHysics, 4 units; first, second

and third terms.
Recent developments in theoretical physics for specialists in mathe-

matical physics.
In charge: Epstein.
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Ph. 239. Rese arcH CONFERENCE ON THE PHysics oF Sovms. 2 units;
three terms.

Recent developments in the ficld of the solid state, crystallization,
physies of colloid s, low temperature.

In charge: Goetz

Ph. 240. SEmx AR oN X-RapiaTioN. 4 units; first, second, and third
terms.

Meets once a week for reports and discussions of problems in
X-Radiations. Standard texts on X-rays are followed in the first term
as an outline only ; the reports being amplifications and additions to the
material of the text as drawn from the original papers of workers in the
field. During the second and third terms advanced reports are made on

current problems and on fundamental classical work.
In charge: DwuMond.

Ph. 241, Rese.arcum ConreRENCEs IN Puvysics. 4 units; first, second
and third terms.

Meets twice a week for report and discussion of the work appearing
in the literature and that in progress in the laboratory. Advanced stu-
dents in physics and members of the physics staff take part.

In charge: Millikan and Houston.

Ph. 242. ResearcH 1§ Pmvysics. Units in accordance with the work
accomplished.

Ph. 244. Semr™Nar oN Mrrars. 2 units; three terms. Designed for
graduate students in engineering and science. Questions on the border of
physies, chemistry, and metallurgy are discussed.

(Not given during first term.)

In charge: Goetz, Clapp, von Karman.

Ph. 245. Semixar oN Urrra-sHort ELEcTROMAGNETIC WAVES. 4 units
(2-0-2); first and second terms.

Recent developments in methods of generation of ultra-short waves.
Modern methods of physical measurements in high frequencies.

In charge: Potapenko.

AsrroNoMy AND Prysics CLus.
The club, consisting of physicists and astronomers of the Institute

and of the Mount Wilson Observatory, meets on the first Friday in each
month either at the Institute or the Observatory Laboratory for the dis-
cussion of researches carried on by its members as well as those appear-
ing in the journals.
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MATHEMATICS

Proressoks: Harry Baremaw, Eric T. Berr, Harry C. Vax Buskirk

REesea®ci AssociaTe: Dinsarore Arter, Statistics

AssocIL.ATE Proressors: ARristorre 1. Micrar, Morcax Warp, Luruer E.
WE AR

AssISTANT ProrEssor: Wirriam N, Bircupy

InstrOCcTOR: Axeus E. Tavior.

UNDERGRADUATE SUBJECTS

No=e: Students intending to take the mathematics option must indi-
cate their choice by the end of the second term of their sophomore year.

Ma- 1 a, b, c. Fresumax MaTHEmaTIcs. 12 units (4-0-8); first, sec-
ond and third terms.

Including the fundamentals of analytical geometry, certain topics in
college algebra, and some of the principles of the differential and inte-
gral calculus.

Texts: Differential and Integral Calculus, Cohen; Analytical Geom-
etry, Second Edition, Nowlan.

Ma. 2 a, b, ¢. Sormomonr Marurmatics. 12 units (4-0-8); first and
second terms; 8 units third term.

Prerequisite: Ma. 1 a, b, c.

Includes additional topics in analytical geometry, and completes the
usual subjects of the calculus, begun in the freshman year.

Texts: Analytical Geometry, Revised Edition, Harding and Mullins;
FElementary Calculus, Revised Edition, Woods and Bailey; Differential
Equations, 3rd Edition, Phillips.

Ma. 2 d. Maruemarics Review. 4 units (4-0-8).

A comprehensive review of freshman and sophomore mathematics
during the last three weeks of the sophomore year.

Courses Ma. 1 a, b, ¢, and 2 a, b, ¢, d, form a continuous two-year
course in analytical geometry, college algebra, and the differential and
integral calculus.

Ma. 3. Turory or Equations. 10 units (8-0-7); third term.

Includes the elementary theorems in the roots of an equation, solu-
tion of numerical equations, determinants, symmetric functions, re-
sultants and discriminants.

Instructor: Wear.
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Ma. 4 a, b. Axaryric GeomETRY. 10 units (3-0-7); second and third
terms.

Prerequisites: Ma. 1 and 2.

Aims to acquaint the student majoring in mathematics with the basic
ideas and methods of Higher Geometry. Subjects treated include: Homo-
geneous coordinates, line coordinates, cross-ratio, projective coordinates,
point curves and line curves, projective and metric properties of conics,
correlations.

Text: Graustein, Higher Geometry.

Instructor: Wear.

4

Ma. 8 a, b, ¢. Apvancep CarcurLus. 9 or 12 units (3-0-6 or 4-0-8);
first, second and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d.

Planned to extend the knowledge gained from the previous studies in
calculus and analytic geometry and to lay a better foundation for ad-
vanced work in mathematics and science.

Text: Advanced Calculus, Woods.

Instructor: Ward.

Ma. 10 a, b, c. DirrereNrtiaL Equarrons. 9 units (38-0-6); first, sec-
ond and third terms.

Prerequisite: Ma. 2 a, b, ¢, d.

An introductory course in differential equations, designed to be help-
ful both to the student of mathematics and the student of science or
engineering.

Text: Differential Equations, Ford.

Instructors: Wear, Taylor.

Ma. 11. Drrrerextiar, Equarions. 9 units (3-0-6); first or third
terms.

Prerequisite: Ma. 2 a, b, ¢, d.

An abridged course in Differential Equations for students in Elec-
trical Engineering.

Text: Differential Equations, 3rd Edition, Phillips.

Instructors: Van Buskirk, Elconin.

Ma. 12. ProBasrirry axp LEast Squares. 6 units (2-0-4); first term
Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d.
A study of the fundamental principles of probability and their appli-



192 CALIFORNIA INSTITUTE OF TECHNOLOGY
cation to statistical data, adjustment of observations, and precision of
measurements.

Text: Theory of Errors and Least Squares, Bartlett.

Instructor: Alter.

Ma. 14. Vecror Axarysis. 12 units (4-0-8); third term.

Prerequisites: Ma, 2 a, b, ¢, d.

Elementary vector operations (addition, multiplication) and their
application to problems of geometry and physics are treated.

Instructors: Taylor, Bollay.

Ma. 15 a, b, c. HiocmEr MATHEMATICS FOR ENGINEERS AND Puxysicists.
9 units ; first, second, and third terms.

Prerequisites: Ma. 1, Ma. 2.

An alternative course to Ma. 8, Advanced Calculus, covering about
the same range of subjects. Intended primarily for Engineers and
Applied Physicists who do not expect to use advanced theory.

Text: Sokolnikoff, Higher Mathematics for Engineers and Physicists.

Instructors: Birchby, McCrae.

UNDERGRADUATE OR GRADUATE SUBJECTS

Noxe: Those of the following courses for which there is a demand
will be given periodically.

Ma. 101 a, b, ¢. MopeErN ArcEBrA, 6 or 9 units; first, second and
third terms.

Prerequisite: Ma. 8, reading knowledge of German.

Instructor: Bell

Ma. 102 a, b, ¢. INTrRODUCTION TOo HIicuer GrEoMmETRY. 9 wunits; first.
second and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d, 4 a, b.

A course in the modern methods of analytic geometry.

Nore: If all three terms are not included in the undergraduate
course, graduate students in mathematics must complete this subject in
the fifth year. '

Instructor: Wear.

Ma. 106 a, b, ¢. IxtRODUCTION TO THEORY OoF FUNCTIONS OF REAL

VariaBres. 5 units; first, second, and third terms. Required for gradua-
tion (B.S.) in mathematies.
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Postulational treatment of real number system, descriptive properties
of point sets, coratinuous and discontinuous functions, derivatives and
differentials. Riermann integration, functions of several real variables,
implicit functions.

Instructors: M ichal, Ward.

Ma. 107. ConrorMAL REPRESENTATION. 9 units (3-0-6), second term.

Prerequisites: Ma. 8, 10,

Riemann’s problem, work of Schwarz and Christoffel. Applications
to physical problexms. Associated variation problems.

Instructor: Ward.

Ma. 110 a, b, ¢. InTRODUCTION TO THEORY OF NUMBERS., 6 units; first,
second, and third terms.

Prerequisite (third term): Reading knowledge of German.

This course will cover selected topics in elementary number theory.

Texts: Dicksor’s Introduction to Theory of Numbers; Landau’s
Vorlesungen.

Instructor: Ward.

Ma. 111. EremENTARY THEORY oF TENsoks, 9 units.

Prerequisites: IMa. 8, 10.

Fundamental properties of tensors, differential forms, covariant dif-
ferentiation, geodesic coordinates, Riemannian differential geometries.

Instructor: Michal

Ma. 113 a, b, c. Geomerry. 12 units; first, second, and third terms.

Prerequisite: Ma. 2 a, b, ¢, d.

Algebraic geometry; projective geometry; differential geometry;
tensor analysis and its applications to numerous geometrical problems;
non-Euclidean geormetry; Riemannian differential geometry; geometry of
dynamics; hyperspace; elementary group theory and its geometrical
applications.

Texts: McConnell, Applications of the Absolute Differential Calculus;
Eisenhart, Riemannian Geometry; collateral reading.

Instructor: Michal.

Ma. 114, MATHEMATICAL ANALYsis. 12 units; first, second, and third
terms.

This course will be offered every alternate year, and covers essentially
the same topics as Ma. 201.

Prerequisites: Ma. 8, 10, and reading knowledge of German.

(Not to be given in 1936-1937.)

Instructor: Ward.
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Ma. 118 a, b, ¢. IxTrRODTCTION TO STATISTICS. 9 UNits; first, second and

third terms.

Prer.equisites: At least a year of calculus, and a laboratory course in
some science,

First term: Curve fitting by moments, correction for lack of high
contact and for histogram group, introduction to the Pearson family of
frequency curves, including the “normal” curve. Second term: Continua-
tion of frequency curves, coefficients of relationships, including multiple
correlation. Third term: Tests of goodness of fit, cycle analysis.

Instructor: Alter.

GRADUATE SUBJECTS

Note: For all courses numbered above 200, except 20la, a reading
knowledge of French and German is required.

Ma. 201 a, b, c. MopERN Axarysis. 15 units; first, second, and third
terms.

Prerequisites: Ma. 8, 10.

Theory of convergence, integration and residues, expansions of func-
tions in infinite series, asymptotic and divergent series. TFourier series.
Differential equations and function theory, integral equations, the gamma
function and the zeta function, the hypergeometric function and related
functions of mathematical physics, elliptic functions, ellipsoidal
harmonics.

NotEe: The first term will satisfy the requirement in Complex Vari-
able for those taking a minor in mathematics.

Instructor: Bateman.

Ma. 202 a, b, ¢. Mooerx Tureory oF DiFrerenTiaL Equarions. 12
units; first, second, and third terms.

Prerequisites: Ma. 10, 107, and reading knowledge of German.

Expansion of functions in series, asymptotic expansions. Linear dif-
ferential equations in complex domain. Elementary methods of inte-
gration. General theory of linear differential equations and their
solution by definite integrals and contour integrals. Classification of
linear differential equations of the second order.

Instructor: Ward.

Ma. 204 a, b, . GEOMETRICAL TRANSFORMATIONS AND INVARIANTs. 15
units; first, second, and third terms.
Prerequisite: Graduate standing.
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Linear and bilinear transformations of one variable. Simple alge-
braic invariants. General theory of linear transformations and their
invariants. Corxformal transformations. Birational transformations.
Contact transformations,

Instructor: B ateman.

Ma. 205 a, b, ¢ Tuceory or Funcrions. 15 units; first, second and
third terms.

Theory of coravergence and infinite processes, properties of continuous
and discontinuous functions, functions of limited varjation, selected top-
ics on analytic functions, point sets, measure of point sets, Stieltjes
integrals, Lebesgue integrals, Fourier series and integrals, orthogonal
functions, conver gence in the mean, geometry of Hilbert space.

Text: Titchmarsh, The Theory of Functions.

Instructor: Michal.

Ma. 209 a, b, ¢. Fuxcrionars axp Funcrioxar Equations, 15 units;
first, second, and third terms,

Prerequisite: Graduate standing in Mathematics, including a course
in Analysis.

Functional operations; permutable functions, functions of composi-
tion; integral equations, integro-differential equations; differentials of
functionals, functional equations with functional derivatives; infinite
matrices; Stieltjes and Lebesgue integrals; abstract spaces.

Instructor: Michal.

Ma. 251 a. SEmMiNar (I) 1N ALGEBRA AND THE T'HEORY oF NUMBERS.
9 units, third term.

Prerequisite: - Graduate standing.

In charge: Bell

Ma. 251 b. Turory or ALGEBRAIC Numsers, 9 units; third term.
Alternates with Ma. 251a.

Prerequisite: Graduate standing.

Instructor: Bell.

Ma. 251 e, d. Maruemaricarl Locic, 15 units; first and second terms.
Instructor: Bell.

Ma. 252 a, b, ¢. Semunar 18 ConNtiNnvous Groups. 9 units; first,
second, and third terms.
Prerequisite: Graduate standing in Mathematics.
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Lie’s theory of r-parameter groups; differential geometry of the
group manifold. Groups of functional transformations; invariant func-
tional s; differential geometries of function spaces.

In charge: Michal.

Ma. 254 a, b, ¢. Semixnar 1x MoberNy THEORIES oF INTEGRATION.
6 units; first, second and third terms.

Prerequisite: Graduate standing in Mathematics, including a course
in Function Theory.

Stieltjes and Lebesgue integrals with applications to the algebra and
geometry of functionals.

In charge: Michal,

Ma. 255 a, b, ¢. MerHons oFr Maruemaricar Prvysics, 15 units; first,
second and third terms.

Prerequisites: Ma. 8, 10,

Integral equations in which the kernel is a Green’s function, Fourier
series and integrals, Sturm-Liouville functions. Methods of Volterra,
Fredholm and Hilbert for dealing with integral equations, Laplace’s
type of equation and the Heaviside calculus, calculus of variations, mat-
rices and bilinear forms. Partial differential equations and the related
simple solutions. Expansions in series of orthogonal functions.

Instructor: Bateman or Ward.

Ma. 256 a, b, c. MobpErRN DirFereNTIAL GEOMETRY. 9 units; first, sec-
ond, and third terms.

Prerequisite: Graduate standing.

Riemannian and Non-Riemannian geometries. Theory of parallel
displacement of tensors. Affine differential geometry. Projective differ-
ential geometry. Continuous groups and their applications to geometry.
Conternporary researches in differential geometry.

Instructor: Michal.

Ma. 257 a, b, ¢. SEMiINAR IN AsBsTtRACT Spaces. 6 units; first, second
and third terms.

Prerequisite: Graduate standing.

Metric spaces, linear vector spaces; topological spaces; abstract poly-
nomials; general function theories; analysis and geometry in abstract
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spaces; connectioms with abstract algebra and the theory of functionals;
analysis of selected papers of Frechet, Riesz and Banach; contemporary
researches; applications to mathematical problems in modern theoretical
physics.

In charge: Michal.

Ma. 258 a, b, . Parriar D1rrERENTIAL EQuaTioNs or MATHEMATICAL
Puysics. 12 units ; first, second and third terms.

Prerequisites: Ma. 8, 10,

Ilustration of general methods by consideration of ordinary linear
equations, The simple wave-equation, the potential equation. Applica-
tions of the integral theorems of Stokes and Green. Reduction to varia-
tion problems and the solution of such problems by direct methods. Use
of difference equattions to obtain approximate solutions. Use of simple
solutions cxpressed as products. Properties of the special functions intro-
duced in this way. Solution of initial and boundary problems by various
methods.

Instructor: Bateman.
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ELECTRICAL ENGINEERING

ProreEssor: Rovar W. SORENSEN
AssoCIATE Proressor: S. Strvart MACKEOWN
AssisTANT Proressors: FrepeErick C. Lixpvarrn, Francis ' W. MaxsTapr

UNDERGRADUATE SUBJECTS

EE. 2. Dmrecr Currexts. 9 units (3-0-6); second term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d. _

Theory and practice of direct current motors and generators. Funda-
mental to courses in operation and design of electrical apparatus.
Numerous problems are solved.

Text: Principles of Direct Current Machines, Langsdorf.

Instructors: Maxstadt, Rader.

EE. 3. Dmecr CurgenT LasoraTory. 6 units (0-3-3); second termn.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; and registration for
EE. 2.

Uses of measuring instruments, operation of direct current motors
and gencrators, and determination of their characteristics.

Text: Laboratory notes. ‘

Instructors: Maxstadt, Miiller, Harrison, Nestler.

EE. 4. Avrernating CurreNTs. 9 units (8-0-6); third term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE, 2.

Elementary study of alternating currents by analytical and graphical
methods; alternating current machinery. The effect of inductance,
capacitance, and resistance loads. Numerous problems are worked
dealing with reactive circuits; resonance; coils in series and multiple;
single and polyphase alternators; single and polyphase systems; syn-
chronous motors; transformers; induction and single phase motors.

Text: Alternating Currents, Magnusson,

Instructors: Maxstadt, Doll”

EE. 5. Avrerxarixe CurrEnT Lasorarory. 6 units (0-3-3); third
term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE. 2, 3, and regis-
tration for EE. 4.
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Uses of alterrating current indicating instruments and oscillograph
operation of altexnators, induction and synchronous motors and trans-
formers; determiration of characteristics of these machines.

Text: Laboratory Notes.

Instructors: Maxstadt, Bate, Francis, Ward.

EE. 6 a, b. XiectricaL MacuHINERY. 6 units (2-0-4) second term;
9 units (3-0-6) third term.

Prerequisites: EE. 2, 3, 4, and 5.

Further study of direct current and alternating current machinery
with particular ermphasis on application; short transmission lines; short
circuit currents; jorotective devices.

Texts: Principles of Direct Current Machines, Langsdorf; Alternat-
ing Currents, Magnusson; Problems in Electrical Engineering, Lyon.

Instructor: Lindvall

EE. 7. Erecrrxcar LasoraTory. 9 units (0-3-6) ; third term.

Prerequisites: EE. 2, 3, 4, 5, 6; Ph. 7.

A continuation of EE. 3 and 5. Efficiency tests of alternating current
machinery. Graphic analysis of alternator performance; operation of
transformers, alternators and direct current machines in parallel; com-
munication circuit testing; use of electronic devices; writing of engineer-
ing reports.

Text: Laboratory Notes.

Instructors: M axstadt, Nestler.

EE. 8. Dmecr CurRENTS. 7 units (3-0-4); first or second term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d.

An abridged course in direct currents and direct current machinery
designed to acquaint in an objective manner students, not majoring in
electrical engineering, with electrical theory through its practical appli-
cations to circuits and machines. ’

Text: Principles of Electrical Engineering, Blalock.

Instructors: Maxstadt, Doll, Rader.

EE. 9. Dmecr CunreNt LasorAToRY. 5 units (0-3-2); first or second
term.

An abridged course for other than Electrical Engineering students.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; registration for EE. 8,

Text: Laboratory notes.

Instructors: M axstadt, Bate, Francis, Harrison, Miiller, Nestler,
Ward.
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EF. 10. AvrerNvariye CourREnTs., 7 units (8-0-4); second or third
term.

Prerequisites: EE. 8 and 9.

An abridged course in alternating currents and alternating current
machinery similar to EE. 8.

Text: Principles of Electrical Engineering, Blalock.

Instruetors: Maxstadt, Doll, Rader.

EE. 11. ArrterNaTing CURRENT LaBoraTORY. 5 units (0-8-2); second
or third term.

Prerequisites: EE. 8 and 9 and registration for EE. 10,

An abridged course for other than Electrical Engineering students.

Text: Laboratory notes.

Instructors: Maxstadt, Bate, Francis, Ward.

EE. 12, Execrric Circurrs. 12 units (3-0-9); first term.

Prerequisites: EE. 2, 8, 4, 5.

A course of study involving the calculation of voltage, current, and
power in electrical circuits by the symbolic or complex method.

Text: Principles of Alternating Currents, Lawrence; Problems in
Alternating Currents, Lyon.

Instructors: Sorensen, McCann.

EE. 70 a, b, c¢. ExciNegriNg CoNFERENCE. 2 units (1-0-1); first, sec-
ond and third terms.

Prerequisites: EE. 2, 3, 4, §

Presentation and discussion of new developments in the industry.
Review of current literature,

Instructors: Sorensen, Lindvall, Mackeown, Maxstadt.

FIFTH-YEAR SUBJECTS

EE. 120. Avrernatine CURRENT Awarysis. 12 units (4-0-8); first
term.

Prerequisites: EE. 7 and preceding courses.

Advanced study of magnetic and electric circuits. Solution of prob-
lems involving the symbolic method and complex notation; symmetrical
components; analysis of electromotive force and current, nonsinusoidal
wave forms; analysis of oscillograms.

Texts: Alternating Current Phenomena, Steinmetz; Problems in
Electrical Engineering, Lyon.

Instructor: Sorensen.
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EE. 121 a, b, ¢ ALTERNATING CURRENT LaBOoRATORY. 6 units (0-3-3);
first, second and third terms.
Prerequisitess EE. 7 and preceding courses.

Complete test s of the induction motor; the operation of transformers
in parallel; study of polyphase connections; photometric measurements;
use of the oscillograph; calibration of watt-hour meters and relays;
high voltage test s of insulation.

Text: Advanced Laboratory Notes.

Instructor: MEaxstadt.

EE. 122. Apvaxcen AvTerNATiNG CURRENT MacHinery. 12 units;
(4-0-8) 3 second term.

Prerequisites: EE. 120 and preceding courses.

An advanced study of the alternator, the induction motor and the
stationary transformer, with particular emphasis on problems involving
polyphase polarity, together with single and polyphase multiple circuit.

Texts: Principles of Alternating Current Machinery, Lawrence;
Problems in Alternating Current Machinery, Lyon.

Instructor: Sorensen.

EE. 128. Eiectric Tracrion. 6 units (2-0-4); second term.

Prerequisites: EE. 2, 4, 6.

The electric railway, traffic studies and schedules, selection of equip-
went in rolling stock, location and equipment of sub-stations, comparison
of systems and power requirements for operation of electric cars and
trams.

Text: Transit Engineering, Tuthill.

Instructor: M axstadt.

EE. 130. Erecrric Licntine aNxp Powen Distrizurion. 6 units
(2-0-4) ; third termm.

Prerequisites: JEE. 2, 4, 6.

Electric distribution and wiring; calculation of simple alternating
current circuits; installation and operation costs and selling price of
electric power.

Text: Electrical Distribution Engineering, Seelye.
Instructor: Maxstadt.
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EE.. 144. Traxsmisston Lixes. 12 units (4-0-8); third term.

Prcrequisites: EE. 122 and preceding courses.

Determination of economic voltage for transmission lines; line per-
formamce and protection; elementary transient phenomena; use of hyper-
bolic functions in line calculations.

Instructor: Lindvall.

EE. 148. SeeciricatioNs axp DesieNy or Errcrrican MacmiNERY. 6
units (4-0-2) ; first term.

Prerequisites: EE. 7 and preceding courses.

Preparation of specifications and design calculations for alternating
and direct current machinery.

Text: Electrical Machine Design, Gray.

Instructor: Sorensen.

EE. 152. Drerecrrics. 6 units (2-0-4); third term.

Prerequisites: EE. 122 and preceding courses.

A study of electric fields in insulations, particularly air, and the
effects on sparking voltage of the sparking distance, atmospheric pres-
sure and humidity; corona phenomena; high frequency voltages; char-
acteristics of commercial insulations.

Text: Dielectric Phenomena in High Voltage Engineering, Peek.

Instructors: Sorensen, McCann.

EE. 156. ErccrricaL CommUNICATION. 6 units (2-0-4); first term.

Prerequisites: EE. 2, 8, 4, 5.

A study of modern means of communication with special emphasis on
recent developments.

Instructor: Mackeown.

EE. 160. Eiecrric TransiExTs. 6 units (2-0-4); second term.

Prerequisites: EE. 120 and preceding courses.

A detailed study of circuits, including advanced work in wave propa-
gation and transient phenomena in electric conductors; with special
emphasis on the use of differential equations for solving circuit problems.

Instructor: Mackeown.

EE. 162. Vacuum Tubes, 12 units (4-0-8); third term.

Prerequisites: EE. 6 and preceding courses.

Fundamental theory, and uses as detectors, amplifiers, and oscillators,
Special uses of vacuum tubes in both radio and line communication.

Instructor: Mackeown.



ELECTRICAL ENGINEERING 203

EE. 163. Rap1o. 9 units (3-0-6); first term.

Prevequisite: EE. 162,

Elementary course dealing with fundamentals of Radio Transmission.
Text: Radio Fngineering, Terman.

Instructor: M ackeown.

ADVANCED SUBJECTS

EE. 200. Avv.axcep Woux 1y Erecraicar ENGINEERING.

Special problems relating to electrical engineering will be arranged
to meet the needs of students wishing to do advanced work in the field
of electricity. Tlre Institute is equipped to an unusual degree for the
following lines of work: Theory of Electrical Machine Design, Electric
Transients, and ¥ligh Voltage Engineering Problems, under the direc-
tion of Professors R. W. Sorensen and F. C. Lindvall; Electrical Engi-
neering Problems using vacuum tubes under the direction of Professor
8. 8. Mackeown; Electrical Engineering Problems relating to the distri-
bution and uses o f electric power for lighting and industrial uses under
the direction of P rofessor F. W. Maxstadt.

EE. 220. ResEarci Semivar 1N ErEctrical ENGINEERING, 2 units
required; additiorral units based on work done. First, second, and third
terms.

Meets once a week for discussion of work appearing in the literature
and in progress at the Institute. Al advanced students in Electrical
Engineering and members of the FElectrical Engineering staff are
expected to take part.

In charge: Sorensen, Mackeown, Maxstadt, and Lindvall.

EE. 221. Traxsumissiox Ling Propreus. 15 units,

A study of transmission line transient problems, inductive interfer-
ence, power limit analysis, ete.

Instructor: Sorensen.

EE. 223 a, b. Eiecrric StrExeTH oF DIierEcTrIics. 15 units; second
and third terms. :

A study of the effect of high potentials applied to dielectrics.

Text: Theory of Dielectrics, Schwagen-Sorensen.

Instructors: Sorensen, McCann.

EE. 224 a, b, ¢. Vacvum Tuse axp Rapio Frequewxcy Cikcurrs.
Units to be based on work done; first, second and third terms.
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A study of the literature on vacuum tube circuits. Experimental
work with oscillators, transmitters, and receivers.
Ins tructor: Mackeown,

EE. 225. Prixcieres or Ervcrricar DesieN. 15 units; first term.

A discussion and calculation course in the analysis of the principles
and methods used in the design of electrical machinery.

Instructors: Sorensen, Maxstadt.

EE. 226 a, b, ¢. ENGINEERING MarHEMATICAL Prysics. 15 units
(8-0-122) ; first, second, and third terms.

Prerequisites: B.S. in Engineering; Differential Equations, Ma. 10 or
Ma. 11.

This course is designed to develop the correlation of mathematics and
physies with problems in engineering design and application. The follow-
ing subjects will be treated in detail: mechanical vibrations, oscillations
in electro-mechanical systems, short circuit forces, power system tran-
sients, electric motors applied to variable or pulsating loads, heat
transfer and transient heat flow. The principle of constant flux linkage
in electrical transient analysis; solution of mechanical problems by elec-
trical methods; application of Heaviside operational calculus to mechan-
ical and thermal problems.

Instructor: Lindvall

EE. 227. OreratioNaL Circurr ANarysis. 6 units (2-0-4) ; third term.

An introduction to the solution of circuit problems by the operational
method.

Instructor: Mackeown.

EE. 228. CoxvucrioNn or Errcrriciry 1x Gases, units to be arranged.
Given first, second, and third terms in alternate years.

Text: Selected topics in glow arcs and spark discharges.

Instructor: Mackeown.

EE. 229. Apvawcep Circurr Axarysis, 12 units (3-0-9); first, second
and third terms in alternate years.

Development of circuit equations from Maxwell’s equations; applica-
tion of Maxwell’s equations to circuits at high frequency, filter circuits,
symmetrical components, tensor analysis.

Instructor: Mackeown.



DIVISION OF
CHEMISTRY AND CHEMICAL ENGINEERING

CHEMISTRY

Proressors: Stua®r J. Bates, James E. Berr, Winriamn N. Lacey, Linus
Paviivg, Ricexarp C. Tormax

AssociaTe Proressors: Roscor G. Dicxinsox, Howarp J. Lucas, Dox M.
Yost :

RESEARCH ASSOCIATE: JosEpu B. KoerrLr

AssistanT ProFessors: Ricmarp McLeax Bapeer, ArNorp O. BEckmavw,
Erxesr H, SwiIrt

IxstrRucror: Linopsay HeELmuoLz.

UNDERGRADUATE SUBJECTS

Ch. 1 a, b, ¢. Curmistry. 12 units (8-6-3); first, second, and third
terms. .

Lectures, recitations and laboratory exercises dealing with the general
principles of chemistry. The first and second terms are devoted to the
preparation and properties of substances and to the fundamental laws
and theories of chemistry. ’

The subject matter for the third term is gualitative analysis of the
common metals accompanied by lectures in various fields of chemistry by
different members of the division staff.

Instructors: Bell and Teaching Fellows.

Ch. 6. ExciNeEriNe CHEMISTRY, 9 units (3-0-6); first term.

Prerequisite: Ch. 1 a, b, c.

Reading, discussion and problems dealing with the application of
chemical principles to engineering problems and the relations of engi-
neering to the chemmical industries.

Text: Leighou, Chemistry of Engineering Materials.

Instructor: Beckman.

Ch. 12 a, b. Axavvricar CHEMIsTRY. 10 units (2-6-2) ; first and sec-
ond terms.

Prerequisite: Ch. 1 c.

Laboratory practice in the methods of gravimetric and volumetric,
and advanced gualitative analysis, supplemented by lectures and prob-
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lems in which the principles involved in the laboratory work are em-
phasized.

Text: Swift, Analytical Chemistry.

Instructor: Swift.

Ch. 12 e. Awaryrical CHEmisTRY AND CHEMISTRY REVIEW, 10 units
(2-6-2) , third term.

Prerequisite: Ch. 12 b.

A study of special methods of chemical analysis, including electro-
metric methods and analyses of selected alloys and minerals. Students
are assigned individual problems for investigation. The class exercises
are devoted to a discussion and review of the general principles of
analytical and inorganic chemistry. The examination in this subject
covers the chemistry work of the whole sophomore year.

Instructor: Swift.

Ch. 13 a, b. I~xoreanic CHEMIsTRY. 4 units (2-0-2); third and first
terms.

Prerequisite: Ch. 12 b, 21 a, b.

The chemical and physical properties of the elements are discussed
with reference to the periodic system and from the view-points of
atomic structure and radiation-effects. Such topics as coordination com-
pounds, the liquid ammonia system, the compounds of nitrogen, the
halides, and selected groups of metals are taken up in some detail. The
class worlk is supplemented by problems which require a study of cur-
rent literature.

Instructor: Yost.

Ch. 14 a, b, c¢. INnoreanic CHEMIsTRY LaBorRATORY. 8 units (0-8-0),
third term; 5 units (0-5-0), first term; 8 units (0-8-0), second term.

Prerequisite: Ch. 12 ¢, 21 a, b.

This subject consists of laboratory work upon selected research prob-
lems in inorganic chemistry, often in relation to the rarer elements.

Instructors: Swift, Yost.

Ch. 16. IxstrRuMENTAL ANavysis, 8 units (0-6-2); first term.

Prerequisite: Ch. 12 c.

Laboratory practice designed to familiarize the student with special
analytical apparatus and methods, used both for process control and for
research.

Text: Lacey, Instrumental Methods of Chemical Analysis.

Instructor: Beckman.
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Ch. 21 a, b, c- Cuemicar Princreres. 10 units (4-0-6); first, sec-
ond and third terxms.

Prerequisites: Ch. 12 b; Ph. 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

Conferences and recitations dealing with the general principles of
chemistry from amn exact, quantitative standpoint, and including studies
on the elements o©of thermodynamics; the pressure-volume relations of
gases; on vapor-pressure, boiling point, freezing point, and osmotic pres-
sure of solutions 3 on the molecular and ionic theories; on electrical
transference and conduction; on chemical and phase equilibria; on
thermochemistry, and the elements of thermodynamic chemistry and of
electrochemistry. A large number of problems are assigned to be solved
by the student.

Text: Noyes and Sherrill, Chemical Principles.

Instructors: B ates, Dickinson.

Ch. 22 a, b. THErRMopYNAMIC CHEMISTRY. 6 units (2-0-4); first and

second terms.

A continuation of subject Ch. 21, given in much the same way. The
topics considered include reaction rate and a further study of electro-
chemistry and thermodynamic chemistry. Practice is given in the com-
putation of free emergies, activities and entropies of typical substances.

Text: Noyes and Sherrill, Chemical Principles, and mimeographs. -

Instructor: Bates.

Ch. 28 a, b. CaEmICAL PrixcieLes, 10 units (4-0-6); second and third
terms.

Prerequisite: Ch. 21 a.

A selection of topies from Ch. 21 b, ¢, and from Ch. 22 a, b. This is
a continuation of Ch. 21 a, adapted to the needs of Science Course stu-
dents in the Physics, Geology, and Biology Options.

Text: Noyes and Sherrill, Chemical Principles, and mimeographs.

Instructor: Dickinson.

Ch. 26 a, b. PrysicaL CHEMISTRY LABORATORY. 8 units (0-6-2) or 4
units (0-3-1) second term; and 4 units (0-3-1) third term.

Laboratory exercises to accompany Ch. 21.

Text: Sherrill, Laboratory Experiments on Physico-Chemical Prin-
ciples.

Instructor: Bates.
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the point of view not only of the chemical reactions, but of the condi-
tions and equijpment necessary to carry on these reactions.

Text: Read, Industrial Chemistry.

Instructor: Beckman.

Ch. 63 a, b. CuemicaL ExcINEErRING THERMODYNAMICS. 6 units
(2-0-4) ; second and third terms.

Prerequisite: Ch. 21 a.

Class exercises and problems in engineering thermodynamics studied
from the point of view of the chemical engineer.

Text: Goodenough, Principles of Thermodynamics.

Instructor: Lacey.

Ch. 70-73. CHEMICAL RESEARCH.

Opportunities for research are afforded to undergraduate students
in all the mairx branches in chemistry; thus, in analytical or inorganic
chemistry (Ch. 70), in physical chemistry (Ch. 71), in organic chernistry
(Ch. 72), and in applied chemistry (Ch. 73). Such research may be
taken as electives by students in honor standing in the sophomore and
junior years; and every candidate for a degree in the Chemistry Option
is required to undertake in his senior year an experimental investigation
of a problem in chemistry. A thesis embodying the results and conclu-
sions of this investigation must be submitted to the faculty not later
than one week before the degree is to be conferred.

FIFTH-YEAR AND ADVANCED SUBJECTS

Ch. 152, Coxr.Lom AnNp SurFace CuEmisTRY. 8 units; third term.

Lectures and classroom discussions with outside reading and problems,
devoted to the general principles relating to surface-tension, adsorption
and the general properties of surfaces, and to disperse systems and the
colloidal state.

Text: Mimeographed Notes,

Instructor: Badger.

Ch. 153 a, b. Tuermopynamic Cuemistry. 6 units; first and second

terms.
This course is the same as Ch. 22 a, b.
Text: Chemical Principles, Noyes and Sherrill, and mimeographs,
Instructor: Bates.

Ch. 154 a, b, ¢, d. SraristicAl. MEcmanics (Seminar). 6 units; four
terms.
A discussion of statistical mechaniecs and its applications to physics
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and chemistry, The topics treated will include a sufficient exposition of
classical and quantum theory mechanics to serve as a foundation for sta-
tistical mechanics and the relations betwcen statistical mechanics and
thermody namics.

In charge: Tolman.

Ch. 155 a, b, ¢. Tue Narure or Toe CHEmicaL Boxp. 6 units; first,
second and third terms.

This course comprises the detailed non-mathematical discussion of
the electronic structure of molecules and its correlation with the chemical
and physical properties of substances. It is planned that the course will
be given in 1938-9, and every third year thereafter.

Instructor: Pauling.

Ch. 156 a, b, ¢. IxTrRODUCTION TO QUANTUM MECHANICS, Wit CHEMI-
CAL APPLICATIONS. 9 units; first, second and third terms.

A review of Lagrangian and Hamiltonian mechanics and of the old
quantum theory is first given, followed by the discussion of the develop-
ment and significance of the new quantum mechanics and the thorough
treatment of the Schrédinger wave equation, including its solution for
many simple systems such as the rotator, the harmonic oscillator, the
hydrogen atom, ete. During the second and third terms various approxi-
mate methods of solution (perturbation theory, the variation method,
cte.) are discussed and applied in the consideration of the resonance
phenomenon, the structure of many-electron atoms and of simple mole-
cules, the nature of the covalent chemical bond, the structure of aromatic
molecules, and other recent chemical applications.

It is planned that this course be given in 1986-7, and every third year
thereafter.

Text: Pauling and Wilson, Introduction to Quantum Mechanics, with
Applications to Chemistry.

Instructor: Pauling.

Ch. 157 a, b, ¢. TuE StrucTure or CrysTars. 6 units; first, second
and third terms.

The following topics are discussed:

The nature of crystals and X-rays and their interaction. The various
experimental methods of investigation—Bragg, Laue, oscillation, Weis-
senberg, ete. The theory of space groups and the use of symmetry in the
determination of the structures of crystals. The detailed study of repre-
sentative structure investigations. The various known crystal structures
and their relation to the physical and chemical properties of substances.
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The quantitative treatment of X-ray diffraction. Fourier-series methods
of structure investigation.

It is planned that this course be given every third year, including
1937-38.

Instructors: Pauling, Sturdivant.

Ch. 158. PaorTocHEMisTRY. 6 units; first term.

Lectures and discussions on photochemical processes, especially in
their relations to quantum phenomena. The following topics will be
included: the photochemical absorption law; the processes—excitation,
dissociation, ionization—accompanying the absorption of radiation; sub-
sequent processes including fluorescence and collisions of the second
kind; photosensitization; quantum yield and its relation to photochemical
mechanism; catalysis and inhibition; temperature coefficients of photo-
chemical reactions.

Instructor: Dickinson.

Ch. 159a. Kxxerics oF HoMoGENEOUs REACTIONS. 6 units; first term.
Lectures and discussions relating to homogeneous chemical reactions

and to statistical mechanical, and other theories of such reactions.
Instructor: Dickinson.

Ch., 159b. XKixerics or HETEROGENEOUs REActions. 6 units; second
term.

Lectures, discussions and problems relating to adsorption and contact
catalysis.

Instructor: Badger.

Ch. 160. Inorcaxic CmeEmistTRY. 4 units; third and first terms.

Selected groups of inorganic compounds will be considered from
modern physico-chemical view-points; thus with reference to their physi-
cal properties, their thermodynamic constants (their heat-contents, free-
energies, and entropies), their rates of conversion into one another
(including effects of catalysis and energy radiations), and their molecular
structure and valence relations.

Instructor: Yost.

Ch. 161. Oreanic CuEmicAL ANALYsIS. 9 unitsy third term.

A laboratory study of the class reactions of carbon compounds and
practice in the methods of identifying unknown substances.

Instructor: Lucas.

Ch. 162 a, b, c. Orcaxic CrEMIsTRY (Special Topics). 6 units; first,

second and third terms.
A series of lectures and discussions on selected topics of organic
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chemistry that have special interest from a theoretical, industrial, or
biological view-point.
Instructor: Lucas.

Ch. 163. INTRODUCTION TO THE SPECTRA or MoLECULES. 6 units; first
term.

The theory of the structure of the spectra of both the diatomic and
the simpler polyatomic molecules will be presented, and the transition
rules and their relation to the symmetry elements of molecules will be
discussed. Emphasis will be laid on the methods of interpreting and
analyzing molecular spectra, and it will be shown how from an analysis
one obtains information regarding the structure and other properties of
a molecule of interest to the chemist. Problems will be given in the inter-
pretation of actual data.

Instructor: Badger.

Ch. 166 a, b, c. CHEMIcAL ExGINEERING. 12 units (8-0-9); first, sec-
ond and third terms.

Prerequisites: Ch. 61; Ch. 63 a, b.

Problems and discussions designed to bring the student in touch with
the problems involved in carrying out chemical reactions efficiently on a
commercial scale. The basic operations of chemical industry (such as
heat production, heat transfer, mixing, filtration, distillation) are studied
both as to principle and practice.

Text: Walker, Lewis and McAdams, Principles of Chemical Engi-
neering.

Instructor: Lacey.

Ch. 167. Puase EeurmLisria 1N Appriep CuemIstRY., 6 units (2-0-4);
second term.

Prerequisites: Ch. 21, 61.

Problems and discussions relating to industrial applications involving
heterogeneous equilibria.

Instructor: Lacey.

Ch. 169. Researcx MaNipuLaTIONS. 8 units; second term.

Laboratory exercises in glass-blowing and machine shop operations
for research students. Class-room discussions on topics of general interest
for research in physical chemistry, such as high-vacuum technique, elec-
trical apparatus including applications of vacuum tube circuits, and the
measurement of pressure, temperature and radiant energy.

Students must obtain permission from the instructor before register-
ing for this course as the enrollment is necessarily limited.

Instructor: Beckman.
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Ch. 170-173. CuEemricaL REsEarcH,

Opportunities for research are offered to graduate students in all the
main branches of chemistry, namely, in analytical or inorganic chemistry
(170), physical chemistry (171), organic chemistry (172), and applied
chemistry (173) .

The main lines of rescarch now in progress ave:

Free-ener gies, cquilibria, and electrode-potentials of reactions.

Study of crystal structure and molecular structure by diffraction
of X-rays and electron waves.

Rates of chemical reactions in relation to the quantum theory.

Application of quantum mechanics to chemical problems.

Application of magnetic methods to chemical problems.

Mechanisim of homogeneous reactions.

Chemical reactions produced by atoms and molecules excited by
radiations.

Band spectra and Raman spectra in their chemical relations,

Plant hormones.

The Walden inversion.

Isomerism in the ethylene series.

Hydration of unsaturated compounds.

Complexes between metallic salts and unsaturated compounds.

Solubility of gases in liguids at high pressures.

Equilibria in saturated salt solutions.

Electrolysis of copper leaching solutions.

Thermodynamic studies of hydrocarbons.

For a fuller survey of the researches in progress, see publications of

the Gates Chemical Laboratory.
Ch.174-179. Cmemricar ResEarcit CONFERENCES,

Each 2 units; given all three terms, unless otherwise noted.
Ch, 174. Ixorcanic axp Puysicar CHEMISTRY.
Ch. 175, Oreanic CHEMISTRY.
Ch.176. P HOTOCHEMISTRY.
Ch. 177, CrystaL AND MoLECcULAR STRUCTURE,
Ch.178. Baxp Spectra aND MorEcurar Strucrure. (First and
second terms.)

Ch.179. Avrrriep CuEmrstry. (Second and third terms.)

These confercnces consist of reports on the investigations in progress
in the laboratory and on other researches which have appeared recently
in the literature. They are participated in by all men engaged in related
lines of research in the laboratory, and are conducted by the chemistry
professors connected with the respective branches.



DIVISION OF
CIVIL AND MECHANICAL ENGINEERING*

CIVIL ENGINEERING

Proressors: Fraxxrixy Twaonas, Romzo R, MarTEL
AssocIATE ProrFessor: WiLniam W. MicmaeL
AssistaNT Proressor: FRrEp J. CONVERSE

UNDERGRADUATE SUBJECTS

CE. 1. Survevine. 11 units (8-4-4); second or third term.

A study of the elementary operations employed in making surveys
for engineering work, including the use, care, and adjustment of in-
struments, linear measurements, angle measurements, note keeping, stadia
surveys, calculation and balancing of traverses, use of calculating
machines, topographic mapping and field methods.

Text: Surveying, Breed and Hosmer.

Instructor: Michael.

CE. 2. Apvaxcep SurveviNGg. 12 units (8-6-8); first term.

Prerequisite: CE. 1.

A continuation of CE. 1, covering topographic surveys, plane table
surveys, base line measurements, triangulation, determination of latitude
and a true meridian by sun and circumpolar star observations, curves,
cross-section surveys and earthwork estimates, stream gauging, draught-
ing room methods and mapping, and the solution of problems.

Text: Surveying, Breed and Hosmer.

Instructor: Michael.

CE. 8. PraNE Tabpre Survevine. 8 units (1-6-1); third term.

A course offered primarily for students in geology but may be elected
by arrangement with the department. Theory and use of the plane table
as applied to geological surveys. The class devotes one entire day a
week to field surveys over typical terrain completing a topographic map
of the region covered.

Text: Surveying, Breed and Hosmer.

Instructor: Michael.

*See Division of Physics, Mathematics and IElectrical Engineering,
pages 198-204, for subjects in Electrical Engineering,
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CE. 4. Hicerway ENGINEERING. 6 units (8-0-3); second term.

Prerequisite: CE. 1.

A comparison of various types of highway construction; the design,
construction and maintenance of roads and pavements; methods of road
improvement; financing, contracts and specifications.

Text: Highway Design and Construction, Bruce.

Instructor: Michael.

CE. 8 a. Ramnway ExGINEERING. 6 units (8-0-8); first term.

Prerequisites : CE. 1, 2.

A study of economic railway location and operation; railway plant
and equipment; signaling; the solution of grade problems,

Text: Elements of Railroad Engineering, Raymond.

Instructor: "Thomas.

CE. 8 b. Ramway Survevine. 6 units (2-0-4); second term.

Prerequisite: CE. 1.

The theory of railway, highway and ditch location and surveys; prob-
lems relating to curves, grades, earthwork and track layout, including a
study of the mass diagram as applied to railway and highway earthwork.

Text: Railway Curves and Earthwork, Allen.

Instructor: Michael,

CE. 8 ¢. RaiLway Sunveving. 6 units (0-6-0); third term.

Prerequisite: CE. 8 b.

The class devotes one entire day a week to field surveys of a rail-
road location, applying the principles as outlined under course CE. 8 b.

Text: Railway Curves and Earthwork, Allen.

Instructor: Michael,

CE. 9. EremENTs oF STRUCTURES, 12 units (3-3-6); second term.

Prerequisite: AM. 1 ¢, i

An abridged course in design of simple structures of timber, steel,
masonry, and reinforced concrete. Emphasis is placed upon methods
and computations in numerous typical examples.

Text: Structural Design, Thomas.

Instructor: Michael.

CE. 10 a. THEorY oF StrucTures. 12 units (8-3-6); first term.

Prerequisite: AM. 1 c.

Methods used in the calculation of stresses in and proportioning of
beams, girders, and columns of timber, steel and concrete; study of



216 CALIFORNIA INSTITUTE OF TECHNOLOGY

the effects of moving load systems; graphic statics applied to roofs and
bridges.

Text = Structural Theory, Sutherland and Bowman.

Instructor: Martel

CE. 10 b, c¢. TuEeorY or Srrucrures. 12 units (8-3-6), second term,
and 9 units (3-0-6) third term.

Prerequisite: CE. 10 a.

A continvation of CE. 10 a, covering the computation of stresses
in truss members, the design of structural parts, connections, portals,
and bracing; a study of arch, cantilever, and continuous bridges; and
deflection of trusses.

Text: Structural Design in Steel, Shedd.

Instructor: Martel.

CE. 12. Rerxrorcep CoxcrerE. 12 units (8-3-6); third term.

Prerequisites: AM. 1 ¢; CE. 10 a.

The theory of reinforced concrete design, with a study of the appli-
cations of this type of construction to various engineering structures.

Text: Principles of Reinforced Concrete Construction, Turneaure
and Maurer.

Instructor: Martel.

CE. 14 a, b, ¢. Exciveering Coxrerexces, 2 units (1-0-1); first,
second and third terms.

Conferences participated in by faculty and seniors of the Civil En-
gineering department. The discussions cover current developments and
advancernents within the field of civil engineering and related sciences.

The technique of effective oral presentation of reports is emphasized
through criticisms of the reports from the standpoint of public speaking
by a member of the department of English.

Instructors: Michael, Eagleson.

FIFTH-YEAR SUBJECTS

CE. 15. Irrrcarrox axp Warer Svuprry. 12 units (5-0-7); second
term.

Prerequisite: Hy. 1.

A study of modern practice of the collection, storage and distribu-
tion of water for municipal, domestic and irrigation uses; design, con-
struction and operation of systems; consideration of the conditions
adapted to irrigation developments, dams, reservoirs, canals; laws per-
taining to irrigation; the economic aspects of projects.

Text: Water Supply and Utilization, Baker and Conkling.

Instructor: Thomas.
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CE. 16. MaSoNRY StRUCTURES. 9 units (2-3-4); second term.

Prerequisite = CE. 12.

Theory of design and methods of construction of masonry structures;
foundations, daxms, retaining walls, and arches.

Text: Design of Masonry Structures, Williams.

Instructor: IMartel.

CE. 17. SEW ERAGE. 9 units (8-0-6); third term.

Prerequisite s Hy. 1.

Systems for the collection and disposal of sewage; the design of
sewers and storxm drains; inspection of local sewage disposal plants; the
drainage of land; cost assessments,

Text: Sewerage and Sewage Disposal, Metcalf and Eddy.

Instructor: Thomas.

CE. 21 a. STrucrurar DesioN. 12 units (0-12-0); first term.

Prerequisites : CE. 10 a, b, c.

The design of a plate girder bridge and a truss bridge or a steel
frame building; stress sheets and general drawings are made. Designing
office practice is followed as affecting both computations and drawings.

Instructor: Thomas.

CE. 21 b. SwructuraL DesieN. 9 units (0-9-0); second term.

Prerequisites : CE. 10 a, 12.

The design of a reinforced concrete building in accordance with a
selected building ordinance, with computations and drawings.

Instructors: Thomas, Martel.

CE. 21 c¢. Civi. EwcinezriNe Drsiey. 9 units (0-9-0); third term.

Prerequisites: CE. 15, 21 a, b.

Special problems including preliminary investigations of irrigation or
water power projects; study of stream flow data, the effect of reservoir
storage upon distributed flow, determination of size and type of economic
development.

Instructor: Thomas.

CE. 23. STATICALLY INDEYERMINATE STRUCTURES. 15 units, first term.

A study of such structures as continuous spans, rigid frames and
arches by the methods of least work or slope-deflections; analysis of
secondary stresses.

Text: Continuous Frames of Reinforced Concrete, Cross and Morgan.

Instructor: Martel.
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CE. 30 a, b, c. EXGINEERING SExiNar. 2 units (1-0-1); first, second
and thiz-d terms.

Conferences participated in by faculty and graduate students of the
Civil Engineering department. The discussions cover current develop-
ments a nd advancements within the field of civil engineering and related
sciences s with special consideration given to the progress of research
being conducted at the Institute.

ADVANCED SUBJECTS

Special problems in the various fields of civil engineering will be
arrange« to meet the needs of students wishing to do advanced work in
this dep artment. The following lines of work are possible. Stream Regu-
lation amd Utilization for Power, Irrigation, and Water Supply under the
directiom of Prof. Franklin Thomas; Advanced Structures under the di-
rection ©f Prof. Martel; Sanitation and Sewerage under the direction of
Profs, Mhomas and Martel; Highways and Geodesy under the direction
of Prof. Michael; Analysis of Earthquake Effects upon Structures under
the dire«ction of Professor Martel.

CE. 101 a, b. WareEr Power PraxT Desien. 10 units; first and second
terms.

A design of a power plant in conformity with the conditions of head,
flow, and load fluctuations at a particular site. Includes selection of
number and type of units, de51gn of water passages, and general struc-
tural feaztures.

Instructor: Thomas.

CE. 105 b, c¢. Srarrcarry INDETERMINATE STRUCTURES. 15 units; sec-
ond and third terms.

A comntinuation of the study of indeterminate structures as begun in
CE. 23, with the use of analytical and instrumental methods of solution.

Instr uctor: Martel,

CE. X107 a, b, c. GEobEsY axXp PRECISE SurRvEYING., 6 units; first, sec-
ond and third terms.

Meth ods of triangulation and surveying over extended areas. The
adjustm ent of triangulation systems, the adjustment of observations
. by the naethod of least squares. Map projections, precise leveling deter-
minatiors of a true meridian.

Instr wctor: Michael.

CE. X08. Hisuway ProsrLems. Units to be based on work done.

Coop erating with the Highway Research Board of the National Re-
search Council, opportunities are offered for advanced studies in high-
way enggineering. Arrangements may be made for special studies on
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subgrade materi als, wearing surfaces, economics of vehicle operation, and
allied subjects.

Instructor: IMichael.

CE. 110 b, c. SEwace TrearMEXT Praxrt DEsiey. 10 units; second
and third terms.

A design of treatment works for a selected community and site in-
volving special conditions of location, volume, and character of disposal.
Includes selection of process, arrangement of tanks and equipment, and
general design of structures.

Instructor: "Thomas.

CE. 111. W.aTer TrEarMENT PranTt DEsion. Units to be based upon
work done; any term.

Preparation of a layout and design of the general features of a plant
to effect the purification and softening of water as may be required in
specific circumstances. Includes design of typical structural features of
the plant.

Instructor: Thomas.

CE. 112. SaxrraTioNn Researcu. Units to be based upon work done;
any term,

Exceptional opportunities in this field are available at the sewage
treatment plant of the city of Pasadena, where the activated sludge
process is in operation, supplemented by a rotary kiln drier for the re-
duction of sludge to commercial fertilizer,

Instructor: Thomas.

CE. 113, UxpercrouNp WATER INvestieations. Units to be based
upon work done; any term.

A study of the relation between rainfall, runoff, percolation, and
accumulations of ground water. Investigation of the location, extent,
and yield of underground reservoirs.

Instructor: 'Thomas.

CE. 114, Axavrysis or EarTHQUAKE Errects vroN StRucrurEs. Units
to be based upon work done; any term.

A comparison of analytical study and experimental effects of vibra-
tions on simple structures with the effects of earthquakes upon buildings.

Instructor: Martel.

CE. 115, FouxpaTioxs. 6 units; second term.

The application of the principles of soil mechanics to problems of
foundations and earthwork engineering.

Instructor: Converse.
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MECHANICAL ENGINEERING

Proresssors: Ropert L. Davenerrty, W, Howarn Crare
AssociaTe Proressor: Rosert T. Kxare
I~xstrRUu €Tors: Doxarn S. Crarx, Erxxynsr E. Srcirrer, Howeir N. Tysow

UNDERGRADUATE SURBJECTS

ME. 1. Mecua~isym. 9 units (3-3-8); first, second or third term.

Prexequisites: Ma. 1 a, b, ¢, d; Ph. 1 a,b, ¢, d; D. 1, 4, 12 a, b,

An analytical study of constrained motion in machines and of the
relatiores of machine eclements. Desirable types of motion; displace-
ments of machine parts using simple valve motions, cam actuating parts,
and other reciprocating and oscillating machine members as examples.
Velocity studies; average and instantancous values; velocity analysis
by vectors using centros; relative velocities; application of vectors to
cyclic trains and other differential motions. Acceleration analysis; In-
ertia forces. The various linkages and combinations of machine ele-
ments are introduced and used as a means of mastering the geometry of
machine motion.

Text: Principles of Mechanism, Vallance and Farris.

Instxuctors: Clapp, Tyson, Shapiro.

ME. 8. Marteriars anp Procrsses, 11 units (3-3-5); second or third
term.

A study of the materials of engineering and of the processes by which
these maaterials are made and fabricated. The fields of usefulness and
the limitations of alloys and other engineering materials are studied,
and also the fields of usefulness and limitations of the various methods
of fabrication and of processing machines,

The class work is combined with inspection trips to many industrial
plants. The student is not only made acquainted with the technique of
processes but of their relative importance industrially and with the com-
petition for survival which these materials and processes continually
undergo.

Text : Materials and Processes, Clapp and Clark.

Instructor: Clark.

ME. 5 a, b, c. Macuine Desiox. 9 units (2-3-4) first term; 12 units
(8-3-6) second term; 9 units (0-9-0) third term.

Prerequisites: ME. 1; AM. 1 a, b.

Applications of mechanics of machinery and mechanics of materials
to practical design and construction. Riveting and welding; boilers and
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plate vessels; Ioolts and screws; force and shrink fits; hydraulic eylin-
ders; cylinders and cylinder heads for steam and gas engines; stuffing
boxes and packcing; pistons and piston rings; leaf springs, coil springs;
piston pins; comnecting rods and cross heads; cranks and crank-shafts;
flywheels; spur gears; helical gears; bevel gears; worm gears; spiral
gears; belting; pulleys; rope driving; chains; friction drives; wire rope
and hoisting; plain bearings; ball bearings; roller bearings; shafts and
couplings; clutches; brakes; high speed disks; piping. Also a study of
manufacturing processes with especial reference to the economics of
design.

Text: Desigm of Machine Elements, Faries.

Instructor: Clapp.

ME. 8. Macxu~E Desier. 12 units (8-3-6); first term.

Prerequisites : ME. 1; AM. 1 a, b.

An abbreviated course jn machine design for acronautical engineers.
The energy and force problem; relations of stress and strain to failure
and the determaination of proper safety factors; straining actions in
machines; stresses with complex loading; screws and screw fastenings;
axles, shafting, and couplings; friction and lubrication; journals and
bearings.

Text: Desigrn of Machine Elements, Faries.

Instructor: Sechler.

ME. 10. METALLURGY. 6 units (3-0-8); first term.

Prerequisites : ME. 3; Ch. 6.

A study of the principles underlying the heat treatment, properties,
use, and selection of ferrous and non-ferrous alloys as applied to design.

Text: Physical Metallurgy for Engineers, Clark.

Instructor: Clark.

ME. 15. HeaT ExcineeriNe. 12 units (3-3-6); second or third term.

Prerequisites: Ma. 2 a, b, ¢, d; ME. 1.

Principles of engineering thermodynamics; properties of gases;
thermodynamic processes of gases; gas cycles; internal combustion
engines; air compressors; and elements of different types of power
plants. Inspection of local power plants, laboratory demonstration tests,
and computing room exercises.

Text: Heat Power Engineering, Vol. I, Barnard, Ellenwood, and
Hirshfeld.

Instructors: Rockefeller, Dike.
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ME.. 16. Hear ExcINeerING. 12 units (4-0-8); third term.

Pre requisite: ME. 15.

Additional work in thermodynamics; properties of vapors; thermo-
dynamic processes of vapors; vapor cycles; steam engines; steam
turbines.

Text: Heat Power Engineering, Barnard, Ellenwood, and Hirshfeld.

Instructor: Daugherty.

ME.. 17. Hear ExcINeErING. 9 units (3-0-6); first term.

Pre requisite: ME. 16.

Heat transmission; fuels; combustion; flue gas analysis; steam gen-
erators; and steam generator accessories.

Text: Heat Power Engineering, Vol. II, Barnard, Ellenwood, and
Hirshf eld.

Instructor: Daugherty.

ME:. 18. Hear ExcixeeriNG, 10 units (3-0-7); second term.
Prerequisite: ME. 15.

An abridgement of ME. 16 for students in Electrical Engineering.
Instructor: Daugherty.

ME. 19. Hear ExGINEERING, 6 units (2-0-4); second term.

Prerequisite: ME. 17.

Flow of compressible fluids; condensers; feed water heaters; water
softening; mixtures of air and water vapor; atmospheric water cooling;
heatings and ventilating; refrigeration.

Text: Heat Power Engineering, Vol. III, Barnard, Ellenwood, and
Hirshfeld.

Instructor: Daugherty.

ME:.. 25. Mrcmanicar Lasorarory. 6 units (0-8-3); third term.

Prerequisite: ME. 15.

Tests of steam engine, steam turbine, blower and gas engine, etec., for
efliciency and economy.

Text: Power Plant Testing, Moyer.

Instructors: Knapp, Budenholzer, Dike.

ME. 26, Mecuaxicat LaroraTory. 6 units (0-3-3); second term.

Prerequisite: ME. 15.

Additional work in the laboratory on air compressors, .fuel and oil
testing, and special work on steam and internal combustion engines.

Text: Power Plant Testing, Moyer.

Instructors: Knapp, Dike.
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MECHANICAL ENGINEERING

ME. 27. ME CHANICAL LaBoraTory. 9 units (0-3-6); first term.
Prerequisites: ME. 15 and Hy. 1.
An abridgement of ME. 25 and Hy. 2 for students in Electrical Engi-

neering.
Instructors: Knapp, Budenbolzer, Dike, Gevecker.

ME. 50 a, b, ¢. EnciNeerine CoNFERENCES, 2 units (1-0-1); first,
second and third terms.

Presentation and discussion of new developments in industry. Review
of current literature.

Instructors: Daugherty, Huse.

FIFTH-YEAR AND ADVANCED SUBJECTS
ME. 100. Apvaxcep Work IN EXNGINEERING.
In addition to the regular fifth-year and other advanced courses
which are here outlined, the staff of the mechanical engineering depart-
ment will arrannge special courses or problems to meet the needs of

advanced students.

ME. 101 a, b. Avbvaxcen MacHINE Desien. 12 units, second and third

terms.

Prerequisites: ME. 5, 10.

The student mmust possess a comprehensive knowledge of mechanics,
of materials, and also of the physical properties of the more common
materials of construction. Strength of material formulae are studied as
to their authority and limitations, and their application is extended to
cover such cases as curved bars, thin plates, energy loads, stress concen-
tration around holes, key seats, etc.; dynamic stresses as in rotating disks
and flywheels; critical speeds of shafting; bending of bars on elastic
foundations. Many examples of evolved designs are studied to determine
the considerations which have led to the design. Theory of strengths
and their application to the study of designs which have failed in service.

Instructor: Clapp.

ME. 110 a, b, ¢. ScieNce or METALs. 6 units (3-0-3) each term.

Prerequisite: ME., 10.

A study of modern engineering metals and alloys; their mechanical
and physical properties, and the effects upon these properties brought
about by the various processes of manufacture and fabrication. A study
of the physical principles governing metallic behavior.

Text: Principles of Physical Metallurgy, Doan.

Instructors: Clapp, Clark.
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ME - 111 a, b, c. MrrarroeraPHY LaABorATORY. 6 units (0-6-0); first,
second and third terms.

Pre requisite: ME. 110 a, b, ¢, or to be taken at the same time.

Pyrometry, thermal analysis, microscopy, preparation of metallo-
graphic specimens, photomicrography, structures of steels and cast irons,
heat treatment of steel, structures and treatment of non-ferrous alloys,
recryst allization and grain growth, macroscopy, inspection methods, spe-
cial problents.

Instructor: Clark.

ME. 120. Hear ExciveeriNe, 12 units (3-0-9); first term.

Prexequisite: ME. 17.

Adwvanced work in engineering thermodynamics; thermodynamie proc-
esses of actual gases with variable specific heats; complex power plant
cycles; heat transmission; combustion; heat balance of boilers; and other
applications to practical cases.

Instructor: Daugherty.

ME. 121 and 122. Hear ENGINEERING. 12 units (2-0-10); second and
third terms.

Prerequisite: ME, 120,

Advanced study of internal combustion engines of all types, steam
turbines, heating and ventilating, refrigeration, air conditioning, and
steam power plants. Either term may be taken independently of the
other.

Instructor: Daugherty.

ME. 125. RerriceraTION Praxts. Units to be based on work done;
any term.

Design of various types of refrigeration plants best adapted to dif-
ferent conditions of service.

Instructors: Daugherty, Knapp.

ME. 130. Apvaxcep MecHANIcAL LaBoraToRY. 15 units (1-9-5); first
term.

Prerequisites: ME, 17, 26.

Advanced work on steam turbines, internal combustion engines, lubri-
cation, and similar subjects. Each problem will be studied in enough
detail to secure a thorough analysis. Conference hour for progress dis-
cussion.

Instructor: Knapp.
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ME. 182. ExvoiNE Lasoratory. 15 units; first, second and third

terms.
Use of the dy mamometer. Experimental work in engine performance,
carburetion, ignition, fuel consumption, etc.

ME. 140 a, b. ResearcH or TuEsis. ‘18 units; second and third terms.
This work is arranged with the department to fit the needs and
desires of the individual student.

ME. 150 a, b, ¢ MEecuanicaL ENGINEERING SEMINAR, 2 units each

term.
Attendance required of graduate students in mechanical engineering.
Conference on research work and reviews of new developments in

engineering.
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AERONAUTICS

Proressors: THropore vox KirmiAx, Harry BATEMAN

Assocrare Provessors: ARTHUR L. Kreix, Crarx B. MILLIkAax

AssistANT Proressors: Irvine P, Krick, Artur E. RaAvyymoxn

IxstrycTors: Witniam Borray, W. A, Kuixorr, W. CtrTis ROCKEFELLER,
Erxest E. SecuiEr

UNDERGRADUATE SUBJECTS

AE. 1. GENEraL ArroNavurics. 9 units (3-0-6); second term.

Prerequisites: Ph. 2 a, b, ¢, d.

Historical development. Elementary theory of airplane, balloon, and
helicopter. Theory of model testing. Control and stability of aircraft.
Survey of contemporary design.

Texts: Bedell, The Airplane; Monteith and Carter, Simple Aero-
dynamics and the Airplane.

(To be replaced in 1937-1938 by a course in Fluid Mechanics for
undergraduates.)

Instructor: Klein.

AFE. 2 a, b. Aircrarr StRucrures, 12 units; second and third terms.

Prerequisite: AM. Iec.

A course adapted for aeronautical engineering students in the analysis
of forces by analytical and graphical methods and the calculation of
stresses in beams, girders, columns, shafts and simple trusses of timber,
steel and light alloys; study of continuous beams; beams under combined
lateral and axial loads; trusses with redundant members; effect of flexure
and direct stress; deflections in beams and trusses; tapered columns;
circular rings; thin wall structures; loads upon an airplane.

Text: Younger, Structural Design of Metal Airplanes.

Instructor: Klikoff.

See also Courses CE. 11 and ME. 8.

FIFTH-YEAR AND ADVANCED SUBJECTS

AE. 251 a, b, c. AEroDYNAMICS OF THE AIRPLANE. 9 units, first, sec-
ond, and third terms.

Prerequisites: AM. 1 a, b, ¢, AM. 3.

Airfoils, wings, and tail groups, stability and control, drag, perform-
ance and spinning.
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Texts: Stalker, Principles of Flight; Younger and Woods, Dynamics
of Airplancs; W ood, Technical Aerodynamics.
Instructor: IMillikan.

AE. 252 a, b, ¢ Ampraxt Desiex. 12 units, first, second, and third
terms,

Prerequisites = AM. 1 a, b, ¢, AM. 8, CE. 11,

Beams, trusses, columns, and indeterminate structures, wing and
" fuselage structures, hulls and floats, monocoque construction. AE. 252
must be taken concurrently with or subsequently to 251.

Texts: Niles and Newell, Airplane Structures; Boyd, Strength of
Materials.
Instructors: Sechler, Raymond.

AE. 253 a, b, ¢ AmrLant Desicy aAND TesTiNG Procepure. 6 units,
first, second, and third terms.

Prerequisites: AM. 1 a, b, ¢, AM. 3, CE;_;_L

253a, drafting room technique, factory methods, factory equipment,
materials used; 253b, control systems, flap systems, landing gears, power’
plants, and non-structural components; 253c, performance prediction,
performance reduction, flight festing.

Instructors: XKlein, Raymond.

AFE. 254 a, b, ¢. ApvanceEp ProsrEms 1xn ARPLANE Dresien. 9 units;
first, second, and third terms.

Prerequisites: AE. 251, 252, 253.

Instructor: Klein.

AFE. 265 a, b. MATHEMATICAL METIIODS APPLIED IN AERONAUTICS, 15
units; first and second terms.

Operations with complex guantities, complex variables; the conception
of the analytic functions. Elements of conformal transformation. Differ-
ential equations of first order, their application to problems of motion.
Linear differential equations and systems of constant coefficients, applica-
tion to vibration and stability problems. Boundary problems of total
linear differential cquations, orthogonal functions, elements of variation
calculus, Rayleigh-Ritz method. Partial differential equations and their
boundary problems. Applications of the conformal transformation.
Dimensional analysis, theory of mechanical similarity.

Instructor: Bollay.
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AF.. 266 a, b. TrarorETICAL ArRopYNAMICSs I. PERFECT Mruips. 19
units, first term; 9 units, second term.

Prerequisites: Ma. 14; Ma. 109 a, b; EE. 226 a, b, or AE. 265 a, b.

Hy drodynamics of perfect fluids as applied to aeronautics, potential
motion, circulation, laws of vortex motion, elements of conformal trans-
formation, streamline bodies, airfoils, three dimensional wing theory,
monop lanes, biplanes, interference.

Texts: Glauert, The Elements of Aerofoil and Airscrew Theory;
Prandtl, Applications of Modern Hydrodynamics to Aeronautics.

Instructor: Kdrmédn or Millikan,

AE. 267. TuroreticAL ArropyNaMmIics II. Rearn Fruips. 12 units,
third term.

Prerequisites: AE. 266 a, b.

Hydrodynamics of viscous fluids, laminar motion in pipes and chan-
nels, turbulence and Reynolds’ criterion, similarity laws, theory of drag,
discontinuous flow and vortex streets, theory of skin-friction, boundary
layer, general theory of turbulence.

Instructor: Kdrmdn or Millikan.

AR. 268. Hyprovbyxamics or A CompressiBte Fruip. 12 units; omne
term.

Prerequisites: AE. 266 a, b.

Relation of the equations to the kinetic theory of gases, theory of jets
and of the Venturi tube, motion with a velocity exceeding the velocity of
sound, shock waves, cavitation.

Instructor: Bateman.

AE. 269 a, b, ¢. ApvanceEp PRroBLEMs IN THEORETICAL AERODYNAMICS.
9 units ; first, second, and third terms.

A seminar course in the applications of theoretical aerodynamics to
aeronautical problems for students who have had AR. 266 and AE. 267,

Instructors: Kdrmdn, Millikan,

AE. 270 a, b, ¢. Erasriciry ArpLIED TO AERONAUTICS, 12 units, first
term; 6 units, second and third terms.

Prerequisites: Ma. 109 a, b, or AE. 265 a, b; AM. 1 a, b, ¢, 3.

Analysis of stress and strain. Hookes law. Theory of bending and
torsion. Stresses in thin shells. Theory of elastic stability. Vibrations
and flutter.

Instructors: Kdérmdn, Sechler.
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METEOROLOGY

L 4
Proressors: BEXN 0 GUTENBERG, THEODORE voN KARMAN
AssistanTt Proressor: Irving P. Krick
I~xstrRucTor: W. Cvrtis ROCKEFELLER

AE. 272 a, b, ¢ Dy~amic MeTeororogy. 9 units (3-0-6); first, sec-
ond, and third terms.

The application of hydrodynamics and thermodynamics to the study
of atmospheric phenomena. Statics and kinematics of the atmosphere;
general dynamics of air currents; energy of air movements, gusts, turbu-
lence, ete.

Instructor: R ockefeller.

AE. 273 a, b, ¢. Synopric METEOROLOGY. 12 units (4-0-8); first, sec-
ond and third terms.

Application of the principles of dynamic meteorology to the study
of the phenomena of the weather map. Modern theories on the structure
of the extra-tropical cyclone, general circulation of the atmosphere, air
masses, frontogenesis and frontolysis. Upper air soundings and their
use in synoptic meteorology, identification of air masses by evaluation of
upper air data and by other criteria. Detailed discussion of weather
forecasting by means of frontal and air mass analysis, especially in con-
nection with aircraft operations. Forecasting of local weather phenomena
such as fogs, thunder storms, etc., effects of topography upon frontal
movements and upon properties of air masses.

Instructor: Krick.

AE. 274 a, b, c. METEOROLOGICAL LABORATORY. 15 wnits; first, second
and third terms.

Decoding and plotting of daily weather maps by frontal and air-mass
analysis methods. Surface data augmented by all available upper-air
information in order to obtain, as far as possible, three-dimensional
analyses. The Department of Commerce teletype service is utilized and
actual operating conditions simulated in the laboratory, including prac-
tice forecasts for selected areas, both of a general nature and of a more
detailed nature in connection with forecasts for aviation. The laboratory
work is supplemented by observational work carried on at the Institute’s
Marine Observatory at San Pedro, California.

Instructor: Krick.
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AF. 275. STRUCTURE OF THE ATMOSPHERE. 3gunits, third term.

Constituents of the atmosphere and their distribution. Theories under-
lying the probable structure and temperature of the stratosphere.
Optics of the atmosphere and related phenomena.

Instructor: Gutenberg.

AE. 276. METEOROLOGICAL INsTRUMENTs. 6 units (6-0-0), first term.

Temperature measurements, including a study of mercury and other
expansion thermometers, electrical thermometers; hygrometry; barom-
eters; velocity measurements, including dynamic pressure and hot wire
instruments, rain and snow gauges, cloud measurements; radiation meas-
urements, including a study of sounding and pilot balloons and their
equipment. Practical measurements are made at the Institute’s Marine
Observatory at San Pedro.

Instructor: Wood.

AE. 280 a, b. MereororocrcaL Researcu. Units to be determined;
second and third terms.

Selected problems in meteorology research assigned to meet the needs
of advanced students.

Instructors: Gutenberg, Krick.

AE. 290 a, b, ¢. AEroNAUTICAL SEMINAR., 2 units; first, second and
third terms.

Study and critical discussion of current contributions to aerodynamics
and aeronautical engineering.

AL 291 a, b, ¢. METEOROLOGICAL SEMINAR. 2 units; first, second and
third terms. :

Weekly reviews and discussions of current meteorological literature
and problems.

In charge: Gutenberg, Krick.

Additional and supplementary courses will be offered as the need
arises. Lectures will be given from time to time by visiting scientists
and engineers from this country and Europe. Flying is not given offi-
cially at the Institute, but there are ample opportunities for a student
to learn to fly at one of the neighboring flying fields.
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APPLIED MECHANICS

Proressor: Frepxric W. HinricHs, Jr.
AssistaxTt Proressor: Frep J. CoNvense

UNDERGRADUATE SUBJECTS

AM. 1 a, b. ArpLiep MecHANIcs, 14 units (4-8-7); first and sec-
ond terms.

Prerequisites: Ma. 1 a, b, c, 2 a, b, ¢, d; Ph. 1 a, b, ¢, 2 a, b, ¢, 4.

Action of forxces on rigid bodies; composition and resolution of
forces; equjlibriumm, couples, framed structures; cords and chains; cen-
troids; displacement; velocity and acceleration; translation, rotation, and
plane motion; moments of inertia; inertia forces; kinetic and potential
energy; work and energy; impulse and momentum; impact; power;
efficiency.

Text: Engineering Mechanics, Brown.

Instructors: Converse and assistants.

AM. 1 ¢. STRENGTH OF MATERIALS. 14 units (4-3-7); third term,

Prerequisite: AM. 1 a, b.

Elasticity and strength of materials of construction; theory ot
stresses and strains; elastic limit; yield point; ultimate strength; safe
loads; repeated stresses; beams; cylinders; shafts; columns; riveted
joints; structural shapes.

Texts: Elements of Strength of Materials, Timoshenko and MacCul-

lough; and, Steel Construction, A. I. S, C.
Instructors: Hinrichs, Converse, and assistants.

AM. 2 a, b. AvrrLiEpn MECHANICS AND STRENGTH OF MATERIALS, 12
units (4-0-8); first and second terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d; Ph. 1 a, b, ¢, 2 a, b, ¢, d.

An abridged course for students electing the Applied Chemistry
Option in the Science Course, condensing in the work of two terms as
much as possible of the general field outlined above in AM. 1 a, b, c.

Texts: Engineering Mechanics, Brown; Strength of Materials, Boyd;
and Steel Construction, A. I. S. C.

Instructor: Hinrichs.

AM. 3. Testixg Materars LaBoraTory. 6 units (0-3-3); second or
third term.
Prerequisite: AM. 1 c.
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Tests of the ordinary materials of construction in tension, compres-
sion, torsion, and flexure; determination of elastic limit; yield point,
ultimate strength, and modulus of elasticity; experimental verification
of forrmulas derived in the theory of strength of materials.

Texct: Materials of Construction, J. B. Johnson.

Ins€ructors: Converse and assistant.

ADVANCED SUBJECTS

AM. 105. Soi. Mrcmanics. 9 units (8-0-6); any term,

A study of the physical and mechanical properties of soils, and the
determination of principles which govern their behavior under load. The
application of these principles to problems of foundations and of earth-
work engineering.

Instructor: Converse.



ENGINEERING DRAWING 233

ENGINEERING DRAWING

Ixstrucrors: Ho WELL N. Tyson, Narumanter, W. Wircox

D. 1. Freena ND Drawine. 3 units (0-3-0); first term.

The study of geometrical forms and their representation by means of
freehand perspective. Training in pencil rendering is given and the
fundamental principles of perspective are illustrated by simple architec-
tural and engineering studies. Emphasis is placed on careful observation
and accurate drawing.

Instructors: Wilcox, Alwart, Goodwin.

D, 2. Avvaxcen Freemaxp Drawixe. Either 8 units (0-3-0) or 6
units (0-3-3) ; elective, second term.

Prerequisite: D. 1.

This course is similar to D. 1, but with advanced subject matter. The
student is allowed, to a certain extent, to choose subjects for his work
which are related to his chief field of interest.

Instructor: Wilcox,

Descriptive Geometry, D. 3 a, b, ¢, d and D. 4 are planned to cover
a thorough study of shape description and representation. Especial
emphasis will be placed upon the visualization of problems in order to
develop three dimensional observation. The work will include practical
as well as purely geometrical problems.

D. 8 a. Descrrerive GEoMETRY. 3 units (0-3-0); second term.

The study of the graphical representation of three dimensional
geometrical constructions by means of orthographic projection. The
work includes principle, auxiliary and oblique views.

Text: Hood, Geometry of Engineering Drawing.

Instructors: Wilcox, Alwart, Goodwin.

D. 8 b. Descriprve GeomerRY. 3 units (0-3-0); third term.

Prerequisite: .8 a.

A continuation of D. 8 a, covering the geometrical relationships of
lines and planes.

Text: Hood, Geometry of Engineering Drawing.

Instructors: Tyson, Jensen.

D. 8 ¢. DrscrrpTivE GEoMETRY. 3 units (0-8-0); first or second terms,

Prerequisite: D. 3 b.

A continuation of D. 8 b, covering problems involving curved lnes
and the intersection and development of surfaces.

Text: Hood, Geometry of Engineering Drawing.

Instructors: Tyson, Jensen.
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D. 3 d. Descrrerive Geomerry, 3 units (0-3-0); second or third
terms.

Prerequisite: D. 8 c.

A continuation of D. 8 ¢, covering more complicated problems in-
volving single curved surfaces, warped and double curved surfaces, and
mining problems.

Text: Hood, Geometry of Engineering Drawing.

Instruetors: Tyson, Jensen.

D. 4. Apvaxcep Descrierive GeoumErry, 6 units (0-6-0); elective any
term.

Prerequisite: D. 3 a, b, ¢, d.

The study of lineal perspective and the execution of mechanical per-
spective drawings of machines, bridges, and other structures.

D. 5. Drscrrerive GeomeTrY. 3 units (0-3-0); third term.

Prerequisites: D. 3 a, b.

This course is planned primarily for geology students, and includes
practical problems in mining and earth structures.

Text: Hood, Geometry of Engineering Drawing.

D. 6 a. ExciveeriNc Drawine. 6 units (0-6-0); first or second term.

Prerequisite: D. 1, 8 a, b. ]

This course is designed to give the student a general knowledge of the
most important types of engineering drawings. Instruction is given in
the proper use of drafting equipment and in the fundamental principles
of drafting and lettering. The accepted standards for both machine
and structural drawing are given, and plates are drawn which illustrate
the use of these standards. The student is also given basic training in
making pictorial drawings and engineering charts and graphs.

Text: Svensen, Drafting for Engineers, second edition,

Instructors: Tyson, Walseth, Goodwin.

D. 6 b. Ewcixrrrine Drawine. 6 units (0-6-0); second or third
term,

Prerequisites: D. 1, 3 a, b, ¢, 6.

This is a continuation of the course described above.

Text: Svensen, Drafting for Engineers, second edition.

Instructors: Tyson, Walseth.

D. 7. Apvaxcev ExciNeEriNg Drawixce. Maximum of 6 units. Elec-
tive, any term.

Prerequisites: D. 8 a, b, ¢, d, 6 a, b.

The study and execution of drawings of machines or equipment de-
signed by upper-class students in the engineering department.
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HYDRAULICS

Proressor: Rose®RT L. DaveHERTY
Associate Proressor: Rosert T. Kxarp
AsstsTaNt ProrESsor: Huxter Rouse

UNDERGRADUATE SUBJECTS

Hy. 1. Hyoravrres, 12 units (8-3-6) ; first, second or third term.

Prerequisite: AM. 1 a, or to be taken at the same time.

Physical properties of water; hydrostatics; flow of water in pipes,
nozzles, and charanels; hydraulic turbines; centrifugal pumps and other
hydraulic equipment.

Text: Hydraulics, Daugherty.

Instructors: ¥Daugherty, Knapp, Daily.

Hy. 2. Hypr.aviics LasoraTory. 6 units (0-3-3); second or third
term.

Prerequisite: AM. 1 a, b.

Experiments on the flow of water through orifices and nozzles, through
pipes and Venturi meters, over weirs; use of Pitot tube; tests of impulse
and reaction turbines, centrifugal pumps, and other hydraulic apparatus.

Instructors: Kinapp, Chivens, Gevecker.

Hy. 8. Hyprawrics Prosrems. 6 units (0-6-0) ; first term.

Prerequisite: Fy. 1.

Selected advaniced problems in hydraulics such as penstock design,
water hammer amd surge chamber calculations, hydraulic jump deter-
minations, etc.

Instructor: Rouse.

Hy. 4. Hypraworic MacaiNERY. 9 units (3-0-6); third term.

Prerequisites: Hy. 1 and 2.

Theory, construction, installation, operation, and characteristics of
hydraulic turbines and centrifugal pumps.

Instructor: Knapp.

ADVANCED SUBJECTS

Hy. 100. Aprriep Hypropynxamics. 12 units (8-0-9); second term.

Prerequisites: Hy. 1 and 2.

Velocity distribution; turbulence; pipe friction; cavitation; principles
of similitude; model studies.

Instructors: Daugherty, Knapp.
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Hy- 101. Hyoravric Macuinery. Units to be based on work done;
any term.

A s tudy of such machines as the hydraulic turbine and the centrifu-
gal purnp and their design to meet specified conditions.

Instructors: Daugherty, Knapp.

Hy. 200. Apvancep Work 1N Hypravric ENeiNEERING,
Special problems in hydraulics will be arranged to meet the needs of
students wishing to do advanced work in this field.
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DIVISI ON OF THE GEOLOGICAL SCIENCES
GEOLOGY, PALEONTOLOGY, AND GEOPHYSICS

Proressors: Joxrxrx P. Buwawpa, BENo GUTENBERG, CHESTER STOCK
Associate ProreEssor: Jax CAMPBELL
AssistaxT Pror®:ssors: Huco Bexiorr, Horace J. Fraser, CHARLES F.

RrcitTer
Ixstrucrors: Fraxcis D. Booe, Joux H. Maxson

UNDERGRADUATE SUBJECTS

Ge. 1 a. Pawsicar Georoey. 9 units (8-8-3); first term.

Prerequisites = Ch. 1 a,b, ¢; Ph. 1 a, b, c.

A consideration of the composition and structure of the Earth and
the internal and external processes which modify the crust and the sur-
face. Dynamical and structural geology. Lectures, recitations, labora-
tory and weekly fleld trips.

Text: Longw ell, Knopf and Flint, Text-book of Geology, Part 1.

Instructors: Buwalda, Bode, Hopper, Kemnitzer, Pye.

Ge. 1 b. ELEMENTARY ParEoNTonOGY. 9 units (4-1-4); third term.

Prerequisite: Ge. 1 a.

A discussion of the principles on which the history of life is based.
Ilustrations of evolution taken from certain groups of animals of
which the fossil record is essentially complete. Occasional field trips.

Text: Lull, Organic Evolution.

Instructors: Stock, Schultz.

Ge. 1 ¢. Hisroricar Groroey. 9 units (8-0-6); third term.

Prerequisite: Ge. 1 a.

A consideration of the geologic history of the earth, as shown by the
changing patterns of land and sea and by the succession of faunas and
floras. Conferences, lectures, and occasional field trips.

Text: R. C. Moore, Historical Geology.

Instructor: Bode.

Ge. 3 a, b, c. Minerarocy. 12 units (8-6-8); each term.

Prerequisites: Ge. 1 a, Ch. 12 a, b.

A comprehensive course dealing with the materials of the earth’s crust.
The first part of the course constitutes an introduction to crystallography;
the body of the course is concerned with physical, chemical and determina-
tive mineralogy, and with the genesis, occurrence, association, extraction
and use of minerals; the last part of the course deals especially with
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mineral aggregates (rocks), their classification, field determination, and
geologic occurrence. This course is designed to give a working knowledge
of the geographic occurrence and the geologic factors controlling the
formation of mineral and ore deposits, and in conjunction with Ge. 121 a,
knowledge of lithology sufficient for the needs of the beginning field
geologist.

Text : Dana’s Textbook of Mineralogy by W. E. Ford, 4th Edition,

Instructors: Fraser (Ge. 8 a, b), Campbell (Ge. 8 ¢), Kelley, Henshaw.

Ge. 14. Grovocic ILrusrtrarion. 10 units (0-10-0), first term.

_Freehand sketching of landscape forms and visible geologic structures
in the field developing both line and shading technique in representation.
Also classroom exercises utilizing various mediums. Training in the
drawing of block diagrams illustrating land forms and geologic structure
sections in perspective. Problems in projection.

Text: Lobeck, Block Diagrams.

Instructor: Ridgway.

Ge. 21. Sexior Tuesis ProsrEm 1x Greorocy. Units to bring total
load per term to 50.

Prerequisite: Ge. 121 a.

The student investigates a limited geologic problem in the field or
laboratory. Individual initiative is developed, principles of research are
acquired, and practice gained in technical methods. The student prepares
a thesis setting forth the results of the research and their meaning. Last
date for acceptance of thesis, May 25.

Instructor: Bode.

Ge. 22. Sewior Trusis Prosrem iz ParroxTorocy. 8 units first or
third terms, 6 units second term.

Prercquisites: Ge. 111 a, b, or Ge. 112 a, b; may be taken concurrently.

Special investigations in either invertebrate or vertebrate paleon-
tology. Research on a limited problem involving either field relation-
ships of fossil assemblages or consideration in the laboratory of the
structural characters and relations of fossil forms. Preparation of a
thesis.

UNDERGRADUATE OR GRADUATE SUBJECTS

Ge. 100. Georocy-ParroxToLocy Crus. 1 unit, all terms.

Presentation of papers on research in geological science by the stu-
dents and staff of the Division of Geological Sciences, and by guest
speakers.

Required of all senior and graduate students in the Division.
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Ge. 105. Orrical Mixerarocy, 10 units (2-6-2), first term.

Prerequisites: Ge. 1, 3.

Study of optical mineralogy and use of the petrographic microscope
in the identification of minerals.

Text: Roger and Kerr, Thin Section Mineralogy.

Instructors: Anderson, Bryson.

Ge. 106 a, b. PrTroGrRAPHY. 10 units (2-6-2), second and third terms.

Prerequisites : Ge. 3 a, b, ¢, Ch. 21 a, 23 a.

A systematic study of rocks; the identification of their constituents
by application of the polarizing microscope; interpretation of textures;
problems of gerxesis; qualitative and quantitative classifications. Ocea-
sional field trips will be arranged. .

Text: Grout, Petrography and Petrology.

Instructors: Campbell, Osborn.

Ge. 109. StrucruvraL Georocy. 10 units (4-0-6); first term.

Prerequisite: Ge. 121 a,

A consideration of the structural features of the Earth’s crust;
folds, faults, joints, foliation.

Instructor: B uwalda,

Ge. 110. ExcixEeriNe Georocy. 9 units (2-2-5), third term.

Prerequisite: Ge. 1a.

A discussion of those geological conditions that affect particular engi-
neering operations, such as tunnelling, the building of dams, the retention
of water in reservoirs, foundation excavation, harbor work, control of
erosion and landslides, materials of construction, etc. Lectures and
assigned reading.

The course is planned primarily for civil engineers.

Instructor: Buwalda.

Ge. 111 a, b, INVERTEBRATE PaLEoNTOLOGY. 8 units (1-6-1), first term;
10 units (2-6-2), second term.

Prerequisites: Ge. 1 a, b, c.

Morphology and geologic history of the common groups of fossil
invertebrates, with emphasis on progressive changes in structures and
their significance in evolution and in adaptive modifications. Laboratory,
conferences, lectures, and occasional field trips.

Instructor: Popenoe.

Ge. 112 a, b. VErtEBRATE ParEoxTorocy. 10 units (2-6-2), second
and third terms.
Prerequisite: Ge. 1 b.
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Osteology, affinities, and history of the principal groups of fossil
mamma Is and reptiles. History of vertebrate life with special reference
to the region of western North America.

InstTuctor: Stock.

Ge. 121 a, b. Frero Georocy. 10 units (1-8-1), second and third terms.

Prerequisites: Ge. 1 a, b, ¢, 3 a.

An Introduction to the principles and methods used in geologic map-
ping. Field technique in determining rock types and their distribution,
and in Interpreting geologic relationships and structures. Practical expe-
rience in deciphering the geologic history of a region. To these ends a
representative Coast Range area is mapped in detail and a report in
professional form is prepared on its stratigraphy, structure and history.
The field work, selected textbook assignments, and special geologic prob-
lems and computations are discussed in weekly class meetings.

Studlents taking this course are expected to go on the Annual Spring

Field Trip described under Ge. 122.

Text: Lahee, Field Geology.

Instructors: Bode, Hopper.

Ge. 122. Sering Frzrp Trir. 1 unit, week between second and third
terms.

Brief studies of various localities in the Southwest representative of
important geologic provinces. Trips are conducted in successive years fo
Owens and Death Valleys where excellent Paleozoic sections are exposed,
and Basin Range structure and morphology may be observed; to the
Salton Basin and Lower California where the San Andreas faunlt and the
Peninsular Range may be studied; to the San Joaquin Valley and the
mountains to the west where important Tertiary formations are exposed
and typrical Coast Range structure may be seen; and to the Grand Can-
yon of the Colorado River where a fascinating record of Archean, Algon-
kian and Paleozoic geologic history may be investigated.

Required of junior, senior, and graduate students in the Division of
Geological Sciences.

Instructor: Buwalda.

Ge. 123. Summer Fierp Georocy. 12 units.

Intemnsive field mapping of a selected area from a centrally located
field caxnp. Determination of the stratigraphy, fossil content, structure,
and geologic history. The area chosen will probably lie in the California
Coast Ranges in even-numbered years and in the Great Basin in odd-
numbered years. As an occasional alternative an expedition will be
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conducted to localities important in California geology. The interpreta-
tions of classical localities afforded in the literature will be studied in the
field. The course begins immediately after Commencement (about June
12th). Required at the end of both the Junior and the Senior year for
the Bachelor’s degree in the Geology and Paleontology course.
Instructors: Buwalda, Bode. ’

Ge. 131, GrowuysicaL Fierp INnstrumENTs. 8 units (1-0-2); first term
1937-1938.

Prerequisites = Ma. 2, Ph. 2.

Description and theory of field seismographs, magnetic, and gravity
instruments.

Instructor: Benioff.

Ge. 132. Use orF Fiewp InstrumMENTS, -5 units (0-2-3); first term 1937-
1938.

Prerequisite: Ge. 131

Instructor: Benioff. .
Ge. 133. Arpr.iep Geormysics. 5 units; second term 1937-1938.
Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c.
Methods of seismology applied to gelogical problems and prospecting.
Instructor: Grutenberg.
)/,

Ge, 184. INTERPRETATION OF Fipip Srismocrams. 5 units (0-2-3);
second term 1937-1938.

Prerequisite: Ge, 183,

Instructor: Gutenberg.

Ge. 135. Arrriep Grormysics. 6 units (2-2-2) third term 1937-1938.

Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c.

Measurements of gravity, earth magnetism and electricity applied to
geological problems and prospecting.

Instructors: Peterson, Richter, Soske.

Ge. 136. INTERPRETATION OF SEISMOGRAMS OF LocaL EARTHQUAKES.
5 units (0-2-3); third term 1937-1938.

Instructor: Richter.

Ge. 187. Geopmysical StaTioN INsTRUMENTS. 3 units (1-0-2); first
term 1938-1939.

Prerequisites: Ma. 2, Ph. 2.
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Theory and operation of seismographs and other geophysical station
instruments; timing systems; recording mechanisms.
Instructor: Benioff.

Ge. 138. Srismorocy. 6 units (2-0-4); third term 1986-1937; first term
1938-1939.

Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c.

Studies and conferences on the principles of physical and geological
seismoloOgy.

Text: Gutenberg, Grundlagen der Erdbebenkunde.

Instructor: Gutenberg.

Ge. 139, INTERPRETATION OF SEISMOGRAMS OF TELESEISMS. 5 units
(0-2-83) s first term 1938-1939.

Prerequisite: Ge. 188.

Instructor: Gutenberg.

Ge. 140. InTrRODUCTION TO GENERAL GEOPHYSICS. 6 units (2-0-4); sec-
ond termm 1938-1939.

Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c.

Structure of the earth; gravity and isostasy; tides; movement of the
poles; elastic properties; temperature; density.

Instructor: Gutenberg.

Ge. 141. Use or Starrox INsTRUMENTS. 5 units (0-2-3); second term
1938-1939.

Prerequisite: Ge. 187.

Instructor: Benioff.

Ge. 142. Fiero Worxk 1N EarrHquaxes. 5 units (0-2-83); first term
1936-1937; third term 1938-1939.

Prerequisites: Ge. 138, and Ge. 136, or Ge. 139,

Instructor: Richter.

Ge. 187. REsEarcH.

Origrinal investigation, designed to give training in methods of re-
search, to serve as theses for higher degrees, and to yield contributions
to scientific knowledge. These may be carried on in the following fields:
(m) mimeralogy, (n) general areal geology, (o) stratigraphic geology,
(p) struectural geology, (q) physiography, (r) petrology, (s) vertebrate
paleontology, (t) invertebrate paleontology, (u) seismology, (v) eco-
nomic geology, (w) general geophysics, (x) applied geophysics.
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GRADUATE SUBJECTS .

Ge. 200. Mix ErAGRAPHY. 8 units (1-6-1); first term. v

Prerequisites =  Ge, 3, 105, 106, 121.

Technique of Jidentification of opaque minerals in polished sections by
means of etching; and microchemistry.

Text: M. N. Short, Microscopic Determination of Ore Minerals,
U. S. G. S., Bull. 825, or new bulletin when issued; Lindgren, Mineral
Deposits, 4th Ed ition.

Instructors: I 'raser, Dreyer.

Ge. 201. IntrobucrioNn to Ecoxomic Georocy. 5 units (2-0-8); first
term.

Prerequisites:  Ge. 8, 105, 106, 121.

A study of the factors affecting and controlling the deposition of ores.

Text: Lindgren, Mineral Deposits, 4th Edition.

Instructor: Fraser.

Ge. 202. MrrAariirerous Depostrs. 10 units (2-6-2) ; second term.

Prerequisites: Ge. 200, 201.

A study of the most important metalliferous deposits with respect to
geographic distribution, structure, alteration, and mode of formation.
The laboratory work will consist of a study of ore suites in polished and
thin sections.

Text: Lindgren, Mineral Deposits, 4th Edition.

Instructors: Fraser, Dreyer.

Ge., 210, ApvAaxcep Perrorocy. 8 units; second term.

Prerequisite: Ge. 106 a, b.

A continuation and amplification of Ge. 106 a, b; dealing especially
with the metamorphic rocks in 1935-1936, with the sedimentary rocks in
1936-1937.

Texts: Milner, Sedimentary Petrography; Harker, Metamorphism.

Instructor: Campbell.

Ge. 211. Prrroxrocy (Seminar). 5 units; third term.

Discussion of classic and current literature with consideration of
recent advances in the field of petrology. Occasional conferences on
research problems are included.

In charge: Campbell.



RARY CALIFORNIA INSTITUTE OF TECHNOLOGY

Ge. 212, No~x-Mrerarrirerovs Ore Deposirs. 10 units (2-6-2); third
term.

Prerequisite: Ge. 3, 106.

A study of the economically valuable non-opaque minerals: their
geographic and geologic occurrence, and methods of extraction and utili-
zation. In the laboratory, the course will be extended to include also a
study of the non-opaque minerals associated with metalliferous deposits,
thus affording the student greater familiarity with typically altered coun-
try rock than is possible within the scope of Ge. 106 a, b.

Text: Lindgren, Mineral Deposits, 4th Edition.

Instructors: Campbell, Dreyer, Evans.

Ge. 213. Apvancep Fcovomic Georocy (SEMINAR). 5 units; second
term of odd numbered years.

Prerequisite: Ge. 202.

Discussion of current literature with particular reference to metal-
liferous deposits of the North American Continent.

In charge: Fraser.

Ge. 214. ApvanceEp Ecoxomic Georoey (SEMINAR). 5 units; second
term of even numbered years.

Prerequisite: Ge. 202.

Discussion and investigation of factors involved in ore estimation and
economics of mining.

In charge: Fraser.

Ge. 215. MiNeraLOoGY (SEMINAR). 5 units; first term.

Prerequisite: Ge. 200.

Discussion of current literature and special problems with particular
reference to the sulphide minerals and ore deposition.

In charge: Fraser, Evans. :

Ge. 216. ApvaNceEp STUDY. ;
Students may register for not to exceed 8 units of advanced study in
fields listed under Ge. 187. Occasional conferences; final examination.

Ge. 220. History or GEoLocy. 5 units; second term of 1937-1938.

A study of the development of the geological sciences. The evolution
of fundamental theories as influenced by earlier and contemporary geo-
logical investigators.

This brief course presents a connected sequence of the development
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of geological ideas and thereby aids in gaining a perspective of the
science.

Lectures, ass igned reading, and reports.

Instructor: IMaxson.

Ge. 225. Grox.o6Y oF THE Pactric Coast REcron. 6 units (2-0-4) ; third
term of 1936-193 7.

An intensive review of the geomorphology, stratigraphy, and struc-
ture of the regiom most accessible from the California Institute, including
Arizona, Newada, and California. Presents an organized concept of the
geologic history of the Colorado Plateau Province, the Basin and Range
Province, and the Coast Range Province. Lectures, mainly by staff mem-
bers personally £amiliar with the regions discussed, and assigned reading.

Instructors: Staff of the Division of the Geological Sciences.

Ge. 226. GronzorrHOLOGY, 10 units; first term of 1938-1939.

Prerequisite: Ge. 109.

Nature and origin of the physiographic features of the earth. Geo-
logic processes involved in their development. Use of physiography in
elucidating the later geologic history of regions.

Instructor: Bode. P

i TR 7

Ge. 231 a, b. Generar Grormysics (SEMINAR). 3 units; third term
1936-1987; first and second terms 1937-1938.

Prerequisites: Other courses in Geophysics.

In charge: Grutenberg, Buwalda, Richter.

Ge. 232. GEOPHYSICAL INSTRUMENTS (SEMINAR). 3 units; third term.
Prerequisites: Other courses in Geophysics.

Discussion of papers on geophysical field and station instruments.

In charge: Benioff.

Ge. 233. Arveriep Geormysics (SEMINAR). 8 units; first term 1938-1939.
Prerequisites: Other courses in Geophysics.
In charge: Gutenberg, Buwalda, Richter.

Ge. 234. EarTHQUAKES (SEMINAR). 8 units; second term 1938-1939.
Prerequisites: Other courses in Geophysics.
In charge: Gutenberg, Buwalda, Richter.

Ge. 289 a. StructuraL GEOLOGY (SEMINAR). 5 units; first term.

Critical review of literature dealing with some part of the field of
structural geology.

In charge: Buwalda.
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Ge. 289 b. Prysicar Georocy (SEmiNAr). 5 units; third term.

Study and critical discussion of current contributions to geologic
knowled ge.

In charge: Buwalda.

Ge. 290 a, b, VerrerraTE PareoNTonocy (SEMINAR). 5 units; second
and third terms.

Discussion of progress and results of research in vertebrate paleon-
tology. Critical review of current literature.

In charge: Stock. *

Ge. 291 a, b. INvERTEBRATE PAreoNToLOGY (SEMINAR). 5 units; first
and second terms.

Conferences on research in invertebrate paleontology and reviews of
literature. Discussions of particular aspects of invertebrate paleontology
with special reference to the Pacific Coast.

In charge: Popenoe.
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DIVISION OF BIOLOGY

Proressors: Troymas Huxrt Morcay, HeNry Borsook, Tueovostus Dog-
zHANSKY, ALFRED H. StrurtEvaNT, FR1Ts W. WENT

AssoctaTr ProreEssok: Erxest G. ANDERsoN

AssisTaNT ProrEssors: RoserT EmEerson, Stervixe Emerson, Huem M.
Hurrmay, GeEorce E. MacGinirig, CornerLis A. G. WiErsya

INstRUCTORS: JA MES BoONNER, ANTHONIE VAN Harreverp, ALRERT TyLER

For the study of biology, the Institute provides the following
opportunities:

An option in biology has been introduced into the four-year
undergraduate Course in Science. This option includes those
fundamental biological subjects that are an essential preparation
for work in any special field of pure or applied biology. This
three-year course affords a far more thorough training in the
basic sciences of physics, chemistry, and mathematics than stu-
dents of biology, medicine, or agriculture commonly receive.
Special opportunities are also offered for the pursuit of more
advanced courses and extended researches leading to the degree
of Doctor of Philosophy.

UNDERGRADUATE SUBJECTS

Bi. 1. EremenNTary Bloroay. 9 units (8-3-8); second term.

An introductory course intended to give the student of general
science some information about the fundamental properties of living
things.

Instructors: Morgan, Borsook, Bonner.

Bi. 2. Generics. 9 units (3-4-2); third term.

An introductory course presenting the fundamentals of genetics in
connection with some general biological problems, such as variation and
evolution.

Instructor: Dobzhansky.

Bi. 8. GeNEraL Boraxy. 14 units (2-9-8); first term.
A general survey of the morphology and life histories of plants.
Instructor: S. Emerson.
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Bi. 4. INVERTEBRATE Zoorogy. 10 units (2-6-2); third term,

A survey of the main groups of invertebrates (excluding insects—
see Bi. 11).

Instructor: MacGinitie.

Bi. 5 a. PraxTt Prysiorogy. 12 units (8-6-3); second term.
A general study of water relations, growth and tropisms,
Instructor: Went.

Bi. 5 b. Praxt Paysiorocy. 8 units (2-4-2); third term.

Mineral nutrients of plants, culture requirements for autotrophic
growth ; photosynthesis, respirationi and fermentation.

Instructor: R. Emerson.

Bi. 6. Emsryorocy. 12 units (2-8-2); second term.

A course in descriptive and experimental embryology, covering both
vertebrates and invertebrates.

Instructor: Tyler.

Bi. 7 a, b. Brocuemistry. 10 units (2-4-4); second and third terms.

A lecture course on the chemical constitution of living matter; and
the chemical changes in animal physiology, with laboratory work illus-
trating principles and methods in current use.

Instruectors: Borsook and Huffman.

Bi. 8. Apvaxcep Generics. 8 units (2-8-3); third term.

A more advanced course than Bi. 2, dealing especially with mutation,
crossing over, and chromosome aberrations.

Instructor: Sturtevant.

Bi. 11, Exromorocy. 8 units (2-8-3); third term.

A general survey of the structure and life histories of the insects,
emphasizing the groups that present favorable material for experimental
work.

Instructors: Dobzhansky and Sturtevant.

Bi. 12. Historoey. 9 units (1-6-2); first term.
A course in technique and in the microscopic structure of animals.
Instructor: Tyler. '

Bi. 13. Mammariaxy ANaromy. 5 units (1-2-2); first term.
The dissection of a mammal.
Instructor: van Harreveld.
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Bi. 16 a, b. A~mmaL Puvsiorocy. 10 units (8-2-5) ; first and second
terms.

A survey of comparative and mammalian physiology.

Instructors: "Wiersma and van Harreveld.

Bi. 17. VerreEbrate Avaromy. 10 units; summer.

This course, given at the marine station at Corona del Mar, deals with
the comparative anatomy of the vertebrates.

Instructor: MacGinitie.

Bi. 20. Brorogicar LiteraTure. 4 units (0-0-4); first term.
Assigned subjects and written reports. This course is intended to give
the student practice in the finding and use of original literature.

Bi. 22. Researcii. 10 units; third term.
An opportunity will be given to follow special lines of research under
direction.

ADVANCED COURSES

Instruction will be given by lectures and seminars; and research will
be forwarded by intimate contact between students and instructors in
the laboratories. In view of the great expense of modern research along
physiological lines, the department will make careful selections of stu-
dents of exceptional ability and aptitude in order to avoid the formal
instruction that large numbers entail.

Bi. 100. GexEeTics JournaL Crus. Meets twice monthly for presenta-
tion and discussion of current literature and original work.
Instructor: Sturtevant.

Bi. 101. Brorocy JovrNaL CrLus. Meets twice monthly for reports on
current literature of general biological interest.
Instructor: Morgan.

Bi. 102. PrysioLocy AND BiocHEMIsTRY SEMINAR. A seminar through-
out the academic year on special selected topics and on recent advances.
In charge: Huffman and Wiersma.

Bi. 103, PranrT Prysorocy Semivar. Meets twice monthly.
In charge: Went.

Bi. 104. GexEerics SEmINar. Reports and discussion on special topics.
In charge: Anderson.

Bi. 105. ExeeriMENTAL EMBryoroecy Semixar. Reports on special
topics in the field; meets twice monthly.
In charge: Tyler.
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Bi. 110. Brocmeastry. Advanced work, with opportunity for re-
scarch, is offered to graduate students who have completed work in
General and Organic Chemistry.

Instxructor: Borsook.

Bi 112. Birormysics. Photosynthesis, respiration, fermentation, in
unicellular organisms. The mechanism of the response to light in various
organismms, with a consideration of the light-sensitive system in the
human eye.

Instructor: R. Emerson.

Bi. 120. ExperiMENTAL EmBrRyoLocy. 8 units (1-2-5). ILectures and
laboratory work on physiological embryology and related subjects.
Instructor: Tyler.

Bi. 125. Granvare Gexrerics. A course of advanced lectures, two per
week, running through all three terms.
Instructors: Sturtevant, Anderson, Dobzhansky, and S. Emerson.

Bi. 130. BiorosicaL ProsLEMS.

A course of lectures and reading, including such general topics as
life cycles of protozoa and insects, secondary sexual characters and
hormones; parthenogenesis, regeneration and grafting; the nature of
biological theories, etc.

Instructor: Morgan.

Bi. 140 a, b, ¢. PraxTt Prysrorogy. 6 units (2-0-4); first, second, and
third terms. Reading and discussion of the main problems of plant
physiology.

Instructor: Went.

Bi. 141. Praxt Cmemistry. 6 units (0-83-8); first, second, and third
terms.

Laboratory course in the analysis of plant materials by macro- and
micro-chemical methods.

Instructor: Bonner.

Bi. 160. Avpvaxcep Puysiorocy. 12 units (0-8-4) ; first and second terms.
A course in the methods of physiology, with special reference to those in
nerve and muscle, with opportunity for research.

Instructors: Wiersma, van Harreveld.

Bi. 170. Rrsearcu. In special cases, not included in the preceding
announcements, students doing advanced work in the department may
register under this heading and receive a stated amount of credit.
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DIVISION OF THE HUMANITIES

ENGLISH

Proresson: Crinton K. Jupy

AssociateEs = Davip Nicuorn Smire, Louiss B, WricHT

Associate FProressor: GeorGE R. MacMixny

AsststaNT JIPROFESsoRs: HaRrvEy Eaciesox, Winriam Huse,
RocEr STANTON

INsTtrRUCTOR = L. WINCHESTER JONES

A course in English composition is prescribed for all students
in the Freshman year, and a course in the survey of English
literature is prescribed for all students in the Junior year. In
the Senior year the students are offered a number of options in
English, American, and European literature. '

The instruction in composition is intended to give a thorough
training in both written and spoken English. The instruetion
in literature is intended to provide an appreciative acquaintance
with the chief works of those authors, past and present, who are
most significant in the development of modern civilization, and
to foster the habit of self-cultivation in books.

The regular courses in English do not exhaust the attention
given at the Institute to the student’s use of the language; all
writing, in whatever department of study, is subject to correc-
tion with regard to English composition.

All students are required to pass a comprehensive examination in
English and History at the end of the Sophomore year. This examina-
tion is not confined to specific courses, but covers the general attainments
of the students in their humanistic work throughout the first two years.

UNDERGRADUATE SUBJECTS
En. 1 a, b, c. Excrisa ComrosrTioN aNp ReEapING. 6 units (3-0-3);
first, second and third terms.
This course is designed to give the student a thorough review of the
principles of composition, with much practice in writing and speaking,
and a broad introduction to good reading. The student is offered every
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inducernent to self-cultivation, and is allowed ample opportunity for the
exercise of special talents or the pursuit of special intellectual interests.

The work of the honor section is directed toward the stimulation of
intellectual initiative. The members of the section are held to high
standards of excellence in writing and speaking, and are expected to
undertake a considerable amount of cultural reading.

Texts: Better Themes, Marks; These United States, Jones, Huse, and
Eagleson; College Readings in the Modern Short Story, MacMinn and
Fagleson; Webster’s Collegiate Dictionary.

Instructors: Eagleson, Huse, Jones, MacMinn, Stanton.

En. 7 a, b, ¢. Survey oF Encrism Lirerature. 8 units (8-0-5); first,
second and third terms.

Prerequisite: En. 1 a, b, c.

A selective study of English literature from the 16th Century to the
20th, focused on representative works by seven major authors: in the
first term, Shakespeare; in the second, Swift, Wordsworth, and the
Romantic Movement; in the third, Carlyle, Browning, and Masefield.

Instructors: Eagleson, Huse, Jones, Judy, MacMinn, Stanton.

En. 8. Coxtemrorary Encrism axp Euvroreaw LiTERaTURE. 9 units
(8-0-6) ; first, second or third term.

Prerequisite: En. 7 a, b, c.

A continuation of the survey of English literature to cover the period
from 1890 to the present, with some extension into Continental literature.
Wide reading is required.

Text: Fifty Modern English Writers, Maugham.

Instructors: Eagleson, Judy. '

En. 9. CoNTEMPORARY AMERICAN LITERATURE. 9 units (3-0-6); first
or second term.

Prerequisite: En. 7 a, b, c.

A survey of the literature of the United States during the past half-
century, with emphasis upon the chief writers of the present time. Spe-
cial attention is given to the reflection of national characteristics in the
novel, the short story, drama, and poetry.

Text: American Poetry and Prose, Part I1, Foerster.

Instructor: MacMinn.
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En. 10. Mope=RN Drama. 9 units (8-0-6); first, second or third term.

Prerequisite: En. 7 a, b, c,

A study of tlie leading European and British dramatists, from Ibsen
to the writers o€ the present time. Special attention may be given to
new movements in the theatre, to stage decoration and production. Wide
reading of plays is required.

Text: Twentieth Century Plays, Chandler and Cordell.

Instructors: Juse, Stanton.

En, 11, LiTERATURE OF THE BIBLE, 9 units (8-0-6); third term.

Prerequisite: En. 7 a, b, c.

A study of the Old and New Testaments, exclusively from the point
of view of literaxy interest. Special attention is given to the history of
the English Bible. Opportunity is offered for reading modern literature
based on Biblical subjects.

Text: The Bible (Authorized Version).

Instructor: M acMinn.

En. 12 a, b, c. DesaTing, 4 units (2-0-2).

Elective, with the approval of the Registration Committee, for upper
classmen in the first and second terms. Study of the principles of
argumentation; systematic practice in debating; preparation for inter-
collegiate debates.

Elective, with the approval of the Freshman Registration Committee,
for Freshmen, 2 units (1-0-1) in the second term, and 4 units (2-0-2)
in the third term. Lectures on the principles of formal logic and the
theory of argumentation and debate.

Instructor: Untereiner.

En. 13 a, b, c. Reamine 1y Excrisu anp Hisrory., Units to be deter-
mined for the individual by the Department.

Elective, with the approval of the Registration Committee, in any
term,

Collateral reading in literature and related subjects, done in connec-
tion with regular courses in English and History, or independently of
any course, but under the direction of members of the Department,

En. 14. Seeciar ComrositioN, 2 units (1-0-1); any term.
This course may be prescribed for any student whose work in com-
position, general or technical, is unsatisfactory.
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En. 15 a, b, c. JourNavrisy. 3 units (1-0-2).
Elective, with the approval of the Registration Committee.

A study of the principles and practice of newspaper writing, editing,
and publishing, especially as applied to student publications at the
Institute.

Instructor: MacMinn.

En. 16. SpeLrine. No credit.

This course may be prescribed for any student whose spelling is un-
satisfactory.

En. 20. Summer REapina, Maximum, 16 credits.

Credits are allowed to the maximum number of 16 for vacation read-
ing from a selected list of books in various subjects, and written report
thereon.

FIFTH-YEAR AND ADVANCED SUBJECTS
En. 100. Lrrerature. 9 units; first, second and third terms.

A study of some selected period, or type, or author, or group of
authors in American, English or European literature, with an introduc-
tion to the methods of research and criticism applicable thereto.

Instructors: Eagleson, Smith, Wright.
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LANGUAGES

ProrEessor: JouN R. MacarrHUR

The courses in modern languages are arranged primarily to
meet the needs of scientific students who find it necessary to
read books, treatises, and articles in French, German, and Italian.
In the study of these languages correct pronunciation and the ele-
ments of grammar arc taught, but the emphasis is laid upon the
ability to translate from them into English. An elective course in
Greek is offered to students interested in that language.

UNDERGRADUATE SUBJECTS

L. 1 a, b. ELEMENTARY FrExcH. 10 units (4-0-6); second and third
terms.

A course in grammar, pronunciation, and reading that will provide
the student with a vocabulary and with a knowledge of grammatical
structure sufficient to enable him to read at sight French scientific prose
of average difficulty. Accuracy and facility will be insisted upon in the
final tests of proficiency in this subject. Students who have had French
in the secondary school should not register for these courses without
consulting the Professor of Languages.

Texts: An Introduction to the study of French, Bond; Aventures
par la Lecture, Bovée.

Instructor: Macarthur.

L. 11, EreMENTARY ITALIAN. O units (3-0-6); one term, as required.

A course designed to give the student who has already some acquain-
tance with Latin or with another Romance language sufficient knowledge
of the forms and vocabulary of Italian to enable him to read scientific
Italian, especially in the field of Mathematics.

Texts: Elementary Italian, Marinoni and Pagsarelli; Capocelli,
L’Ttalia nel Passato e nel Presente.

Instructor: Macarthur,

L. 32 a, b, ¢¢ ELemENTARY GERmaN. 10 units (4-0-6); first, second
and third terms.

This subject is presented in the same manner as the Elementary
French. Students who have had German in the secondary school or
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junior college should not register for these courses without consulting

the Professor of Languages.
Texts: First German Course for Science Students, Fiedler and Sand-
bach; Technical and Scientific German, Greenfield.

Instructors: Macarthur and Overhage.

L. 35 a, b, c. SciexTiric GEryMaN, 10 units (4-0-6); first, second and
third terms.

Prerequisite: L. 32 a, b, ¢, or one year of college German.

This is a continuation of L. 32 a, b, ¢, with special emphasis- on the
reading of scientific literature.

Text: Readings in Scientific and Technical German, Curts.

Instructors: Macarthur and Overhage.

L. 89 a, b, c. Reaping 18 FrexcH, ITALIAN, or GErMAN. Units to be
determined for the individual by the department. Elective, with the
approval of the Registration Committee, in any term.

Reading in scientific or literary French, Italian, or German, done
under direction of the department.

L. 40. Germax Lireravure. 9 units (3-0-6), third term.

Prerequisites: L. 82 a, b, ¢; L. 35 a.

The reading of selected German classics, poetry and drama, accom-
panied by lectures on the development of German literature. Elective
and offered only to students whose work in the prerequisites has been
above average.

Text: German Literature, Thomas: Selected Readings.

Instructor: Macarthur.

L. 51 a, b, ¢. Greek. 6 units (3-0-3).

This is a course in the elements of the classical Greek language.
Special reference is made to scientific nomenclature. Outside reading
upon topics drawn from Greek literature, art, philosophy, and science is
reported on in term papers. The course is elective, and will be offered
only if six or more persons request it and agree to take it throughout the
year.

Texts: Alpha, Frost; Xenophon’s Anabasis; The Study of Greek
Words in English, Including Scientific Terms, Hoffman.

Instructor: Macarthur.
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HISTORY AND GOVERNMENT

Provessors: WiLi.IaM B. Muxro, Jorrx R. MACARTHUR

Associates: GoprmneY Davies, Enwix F. Gay, Freperick M. Powicke
AssistanT ProrEssor: Ray E. UNTEREINER

IxstRUCTOR: WILXIAM H. PickErixe

All students are required to pass a comprehensive examination in
English and History at the end of the Sophomore year. This examina-
tion does not cover specific courses, but the general attainments of the
students in their systematic work throughout the first two years.

UNDERGRADUATE SUBJECTS

H.1a, b, ¢. ANciENT aAxD MEDIEVAL History. 5 units (8-0-2) ; first,
second and third terms.

Lectures and discussions upon the early civilizations out of which
modern Europe developed, and upon the institutions of the Middle Ages,
The students are referred to original sources in the library. In connec-
tion with this course, Freshmen are expected to attend a performance
of the classical play presented in the fall term, and to make one visit to
the Huntington Collections.

Texts: Ancient Times, Breasted (Revised Edition); Medieval His-
tory, Stephenson.

Instructors: KEagleson, Huse, Jones, Judy, Macarthur, MacMinn,
Stanton.

H. 2 a, b, c. MopeEry EvroreEax History, 6 units (2-0-4); first, sec-
ond and third terms.

Prerequisite: H. 1 a, b, c.

The general political and social history of Europe from 1600 to 1936,
presented as the background and development of movements underlying
present conditions,

Instructors: Munro, Untereiner.

H. 5 a, b. Current Torics. 2 units (1-0-1); first and second terms.

This course is given collaterally with senior humanities electives, and
is articulated with a selected weekly journal of general information and
opinion.

Instructor: Pickering (with lectures by other members of the Division
nf Humanities).
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H. 10. Tue CoxsrirvTioN oF THE UNITED STATES. 2 units (1-0-1);
third term.

A study of the principles and provisions of the national constitution
in the light of present-day interpretation by the courts. Required of all
seniors.

Instructors: Munro, Untereiner.

FIFTH-YEAR AND ADVANCED SUBJECTS

H. 100. Semixar IN AMERICAN History AND GOVERNMENT. 9 units
(1-0-8) ; first, second and third terms.
Open only to fifth-year students and seniors who have attained honor
grades.
First term: English Political Problems of Today.
Instructor: Powicke.
Second term: The Industrial Revolution in England.
Instructor: Gay.
Third term: English History in the Nineteenth Century.
Instructor: Davies.
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ECONOMICS

Proressor: GraH.AM A, Laing
AssociaTE Proressor: Horace N. GILBERT
AssistanT ProFeEssors: Priuip S. Foes, Ray E. UNTEREINER

The subjects in this group have the twofold purpose of giving
the student an insight into fundamental economic principles, and
of acquainting him with some of the aspects of the practical
operation of business enterprises. They furnish the important
connecting link between the technical engineer and the man of

affairs.

UNDERGRADUATE SUBJECTS

Ec. 2. GexeraxL Ecoxomics anp Ecovomic Proprems. 10 units (4-0-6),
second or third term.

The purpose of this course is to describe in as great detail as possible
the economic life of the community. It includes a study of production,
distribution, and exchange of goods, the nature of money and credit, the
development of economic institutions, and an analysis of a number of
pressing economic problems. The course is given in the second and again

in the third term.
Instructors: Laing (lectures), Gilbert, Untereiner, Fogg.

Ec. 17. AccouXNTING. 9 units (8-0-6); first, second or third term.
Open only to engineering students in their Junior year.

This is a course in the interpretation of the financial statements with
which engineering students who enter business will come in contact. A
description of bookkeeping methods is presented, but not in sufficient
detail to enable the average student to keep a set of business books.
Emphasis is placed upon the study of actual business problems involving
the executive interpretation of accounting reports. A liberal amount of
descriptive material regarding business activities accompanies the
instruction.

Text: Accounting, Porter and Fiske.

Instructor: Fogg.

Ec. 18. INpUsTRIAL AccouxtinG. 6 units (2-0-4), second term.

Prerequisite: Eec. 17,

Open only to third, fourth, and fifth year engineering students. The
course covers the essential principles of cost accounting as applied to
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industrial enterprises. The theoretical background of cost accumulation
and distribution is supplemented by case studies of actual industrial
accounting experience.

Text: Industrial Accounting, Saunders.

Instructor: Fogg.

Ee. 20. Finaxcial OreanNizartioN. 8 units (3-0-5); first term.

Prerequisites: Ec. 2 or 5.

A general study of the financial organization of society. The course
includes a study of the following topics: Principles of money; nature and
functions of credit; the varieties of credit instruments; the market-
ing of low and high grade securities; the functions of the corporation
and the stock exchange as capital-raising devices; the development of the
banking system and the general principles of banking, including studies
of commercial banking, the national banking system, and the Federal
Reserve system.

Instructor: Laing.

Ec. 25. Business Law. 6 units (8-0-3); first term.

The principles of law as applied to business affairs; a study of the
law governing contracts, negotiable instruments, agency, partnership,
corporations, and employer’s liability.

Instructor: Untereiner.

Ec. 84. CorroraTiON Finavce. 8 units (2-0-6); first term.

Corporation promotion; the issue and payment of securities; under-
writing; the sale of speculative securities. Discussion of the principles
of capitalization, the management of corporate income, and the relation
of dividend to income. Financial problems of expansion, combination,
and reconstruction of corporations.

Instructor: Laing.

Ec. 45 a, b. Seminar 1y Sociar axp EcoNomic OreaNizATION. 4
units (2-0-2) ; second and third terms.

This course consists in weekly lectures and discussions of the devel-
opment of economic and social organization from a broad standpoint,
and includes consideration of such subjects as primitive economie and
political groupings and methods, development of gild and feudal sys-
tems, evolution of the competitive and quasi-competitive systems in
economic life and democratic organization in political life. A considera-
ble amount of outside reading is expected from each student. The class
meets once a week for two hours, the first being devoted to lecture and
the second to discussion of the problems treated in the lecture. The
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number of students is limited and the seminar is open to juniors and
seniors. The seminar meets on Thursday evenings at the home of Pro-
fessor Laing.

Instructor: Y.aing.

FIFTH YEAR AND ADVANCED SUBJECTS

Ec. 100 a, b, ¢. Business Economics. 12 units (4-0-8); first, second,
and third terms. Open to graduate students.

This course endeavors to bridge the gap between engineering and
business. It is intended for students in applied science and technology
who wish to use their technical training as an approach to the adminis-
trative side of business and industry.

The course includes, in brief (a) a description of business and indus-
try, and (b) a consideration of principles of business economics which
are relevant to the fields of interest of engineers and applied scientists.
The principal sub jects treated are (1) business organization, (2) indus-
trial promotion and finance, (8) factory problems, and (4) the marketing
of industrial goods. An introduction is given to industrial statistics and
accounting. Students are made familiar with the operations of the
Federal Reserve system and with various other significant subjects in
business economics. Several industries are studied in detail as to the
nature of their particular economic problems and as to the actual com-
panies operating in them. The case method of instruction developed by
the Harvard Graduate Business School is employed to a considerable
extent throughout the course,

Texts: Gilbert and Gragg, Introduction to Business; Slichter, Mod-
ern Economic Society.

Instructor: Gilbert.

Ec. 106 a, b, c. Business Economics SEminar. Units to be arranged;
first, second, and third terms. Open to graduate students.

Special studies of current economic problems are presented by the
instructor, after which an open discussion is held. Emphasis is placed
on the materials of economic science, ie., statistics of production, con-
sumption, prices, banking and finance, etc. These quantitative studies
are accompanied, where advisable, by reference to economic doctrine,

Instructor: Gilbert.
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PHILOSOPHY, ETHICS AND SOCIOLOGY

Proressors: Tueobnore G. Soares, GrRaHAM A, Laixe

UNDERGRADUATE SUBJECTS

PL 1. IxTtRODUCTION TO PHILOSOPHY. 9 units (3-0-6); first and second
terms.

An endeavor to see how the most fundamental questions have beer
answered by typical thinkers in the past, and how the modern student
may arrive at a philosophy.

Text: Hocking, Types of Philosophy.

Instructor: Soares.

PL 4. Erwmics. 9 units (3-0-6); third term.

The fundamental ethical concepts and theories that have emerged in
the process of human thought. The major social problems of modern life.

Texts: Wheelwright, A Critical Introduction to Ethics; Clark and
Smith, Readings in Ethies.

Instructor: Soares.

PL 5. Socioroey. 9 units (3-0-6); first term.

The genesis and evolution of human society. The influence of eco-
nomic, religious and social forces. The nature of social control and the
analysis of mores, morals and legal codes. The development of social
institutions and the nature of change in these institutions.

The class is conducted as a discussion group.

Text: Fairchild, General Sociology.

Instructor: Laing.

FIFTH-YEAR AND ADVANCED SUBJECTS
PL 100. A Stupy oF SoME ASPECTS OF PHILOSOPHICAL, ErHICcAL Ok
SociaL DeveropmEeENT. 9 units; first, second and third terms.
Instructor: Soares.



DIVISION OF PHYSICAL EDUCATION

Puvysicar DirecTtOR: WiLLiay L. StanTon

AssisTaANT DIRECTOR AND MANAGER OoF ATHLETICS: HAROLD Z, MUSSELMAN
Consovrring Prysiciax: Dgr. E. D. Krenens

Prysician To ATHLETES: Di. Frovp L. HaNEs

PE. 1, 2, 8, 4. Prvsicar Enucarion. First, second and third terms.

All students during all four undergraduate years are required to
participate either in the intramural or intercollegiate sports on which
the physical education program is based. The intramural sports com-
prise competition between student houses, classes and clubs, in all sports,
including football, cross-country running, track and field events, base-
ball, basketball, swimming, boxing, wrestling, tennis, handball, etc., and
is required of all students not taking part in intercollegiate sports.
Representative freshmen and varsity teams in the major sports are devel-
oped and trained by experienced coaches. Fair-spirited and clean-cut
athletic competition is encouraged for its social and physical values, and
as a foundation for genuine college spirit. During the freshman and
sophomore years, all students are given physical strength and skill tests
in the first and third terms. These tests are used as a basis of comparison
with other men of the same weight and height. Corrective or special
exercises are prescribed throughout the four years for those who cannot
compete in intramural or intercollegiate sports.
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Doctor oF PHILOSOPHY

Tuaomas Foxex Axpersox, B.S., California Institute

Jouxy Youxes Beacm, B.S., University of California

Raymoxp Cmaries Bixner, B.S., Massachusetts Institute of Technology;
M.S., California Institute

Witrianm Borray, B.S., Northwestern University; M.S., California
Institute

VerxoxN Leroy Borramax, B.S. and M.S., University of Nebraska

Tromas Evererr BrowxEe, Jr., B.S.,, North Carolina State College of
Agriculture and Engineering; M. S., University of Pittsburg

WirsoNn Marctus Brusaxker, A.B., Miami Unnersxty

Crarexce LixcoLy Duxnx, B.S, and M. S., University of Washington

‘Wirriadm Avrrep Fowrer, B.Eng. Physucs, Ohio State University

RoBeErT Bramax Freemaxw, B.S. and M.S., California Institute

Davio Harxker, B.S,, Univ er@lty of California

Suerwoonp KIiMBALL HAYNES, A.B., Williams College

Ivar Epmuxp Hicrsere, B.A., Whitman College

AsraUrR Tmomas Irpex, Diplom-Ingenieur, Technische Hochschule,
Aachen, Germany; M.S., Calitornia Institute

Epwix Russerr Kexwnepy, B.S. and M.S., California Institute

Doxarp Dominic MacLerrax, E.M., Montana School of Mines; M.A.,
Columbia University

Javmes Doveras McCurrovern, A.B., University of California at I.os
Angeles

Crao-Yixe Mexg, B.S. and M.S., Yenching University, China

WirLian ArviN Mersmax, B.S. and M.S., California Institute

Wiriam Haywarp Pickering, B.S. and M.S., California Institute

Joux RosinsoNn Prerck, B.S. and M.S,, California Institute

Lovuws Axserr Pires, B.S. and M.S., California Institute

Wirris Parxison Porexor, B.S., George Washington University; M.S,
California Institute

Doxarp Freperick Poursow, B.S., California Institute

Sixoxn Ramo, B.S,, University of Utah

Louts Nicor RipExour, Jr., B.S., University of Chicago

Forxe Kart Sxooc, B.S., California Institute

Frep Beaws Strrr, B.S. and M.S,, Carnegie Institute of Technology

Cra-Crexy Tax, B.S,, Soochow University; M.S., Yenching University,
China

Axcus Eriis Tavror, B.S., Harvard College

RozerT Braixarp Vairg, Jr., B.S., California Institute

Doxarp Loomrs Wess, B.S. and M.S., University of Arizona

Hexry Joux Weree, B.S.,, University of Illinois; M.S., California
Institute

Moses B. Wmess, B.S. and M.S., California Institute

RoserT WarrRexy Wirsox, B.S. and M.S., California Institute

Drax Evererr Woornrine, B.A. and M.S., University of Oklahoma
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MASTER OF SCIENCE IN SCIENCE

PHYSICS

Fraxk Brink, Jr., B.S.,, Pennsylvania State College

Dsex-Yvexy Cuu, B.S., National Central University, Nanking, China
Pavr Crarces FI~E, B.A,, University of Oklahoma

Maxwerr Kercir, A.B., University of California at Los Angeles
GrEX Perersox, B.S., Brigham Young University

NeweLL Porrorr, A.B., Oberlin College

Larry Love Youxwa, B.S., University of Utah

CHEMISTRY

THoMas Jay Deaxar, B.S., California Institute
Dermar H. Larsex, B.S., California Institute

CHEMICAL ENGINEERING

James ArnmaN Davies, B.S., California Institute
Byronvy Norr Inmax, B.S,, California Institute
Wirriam REes MENDENHALL, A.B., Friends University
Davis Avres SKIN NER, B.S., California Institute

BIOLOGY

WirLiam Cecn, Coorer, B.S., University of Maryland

GEOLOGY

Epyuxp Borvs, B. A, University of Minnesota

Mirron Harrison Evaxs, B.S., California Institute

Sm~xEey Scuarer, B.A., University of Wisconsin

Ivax Vicror Scuers, B.S., California Institute

Lreoxarn Freperick Uninic, Geological Engineer, University of Cincinnati

MASTER OF SCIENCE IN ENGINEERING

ELECTRICAL ENGINEERING

CrarrLes Havsey Eryexporr, 111, B.S., California Institute
Doxarp Freeze ForLrano, B.S., University of Utah

Groree SmiNicHIRO KaNEko, B.S., California Institute
FreEn Verxy MaroxEevy, B.S., California Institute

Ber~xarp More Oriver, A.B., Stanford University

Taxerr Oxaxa, B.S., University of Southern California
Rareir Hervran Ostrrerex, B.S., University of Washington
[.ronarp Searies Parrerson, B.S., California Institute
WarreN Trromas Porrer, Jr., B.S., California Institute
ArtaN Romic Scovicre, B.S,, California Institute

Enpwarp ErNesT Siardrons, Jr., B.S., California Institute
Warrer Croxe Woxe, B.S., University of Hawaii
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MECHANICAL ENGINEERING

FreEpEr XcK Hanirron Avrvarot, B.S., California Institute
Arrxar<per Craxe CrartERs, Jr., B.S,, California Institute
Ervesr WasarurX Gramawm, B.S., Purdue University
Smoor Masaxazu Karow, B.S., University of California
Eimer Lovuts LerperT, Jr., B.S., California Institute
BrapreY Hosart Youxe, B.S., California Institute

CIVIL ENGINEERING

SioxEY Frawcis Bamsercer, B.S., California Institute
James Mavy Fox, B.S., University of Utah

Tromas Wirriam Grirritas, B.S., California Institute
James Hexry JEnxisown, B.S., California Institute
Harry Moxtrorp Kooxs, B.S., California Institute
Jack Wirriam Scawartz, B.S., California Institute

AERONAUTICAL ENGINEERING

Carvie Maraews Borster, Lt. Comdr. U.S.N., United State Naval
Academy; M.S., Massachusetts Institute of Technology

Mirrorn Caruson Cuiwpers, B.S. and M.S., California Institute

Puamre Asery Coimax, A.B., Stanford University; M.S., California
Institute

Morrorw Kryxe FLEmiNe, Jr., Lieut. (j.g.) U.S.N., United States Naval
Academy

Warrer Lavery Howraxp, B.S. and M.S,, California Institute

BexsamiNn Barves Comprox Loverr, Lieut. (j.g.) U.S.N., United States
NNaval Academy

Frank Joserpm MariNa, B.S., Agricultural and Mechanical College of
Texas; M.S., California Institute

Vicror Joux Marrin, B.S., University of Southern California; M.S.,
California Institute

Warrer Frep Roper, Lieut. (j.g.) U.S.N., United States Naval Academy

Taomas Murray WHELAN, Lieut. (j.g.) U.S.N., United States Naval
Academy

METEOROLOGY

Haronp Huxtrey Basserr, 1st Lieut. A.C.U.S.A., B.S,, United States
Military Academy

Eveex® Borray, B.S., Northwestern University

Apriax Hueo Goroox, B.S., California Institute

Normax Lawrence HavLaneer, B.S., California Institute

BexarTour Castie Havyyes, B.S. and M.S., California Institute

Lrox Wiiriam Jomwsoxy, 1st Lieat. A.C.U.S.A,, B.S., United States Mili-
tary Academy

Prrer Ervixn Kracur, B.S., Washington State College

Oscar Carr Marr, Capt. Sig.C.U.8.A., United States Military Academy;
M.S., Yale University

Arzax RussEL McCavrey, B.A., Unlver51ty of Saskatchewan

Jorx C. Siemer McKirrre, Lieut. (j.gz.) U.S.N., United States Naval
Academy
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Wiiriam Epwarp OBErRHOLTZER, JR., Lieut. (j.g.) U.S.N., United States
Naval Academy

Bexsaminy Srerx, Capt. Sig.C.U.S.A., United States Military Academy

Husert Eivrss STr.aNcE, Lieut. (j.g.) U.S.N.,, United States Naval Academy

Dicx Herman W.arnLmax, B.S,, Parsons College

Dox Zasriskie ZxmueERMAN, Ist Lieut. A.C.U.S.A., B.A. and M.A., Uni-
versity of Oregon; B.S., United States Military Academy

BACHELOR OF SCIENCE

Science

CriarLES BEST

WirLiam FueeN E Binemam, Jr.
TArrHUR LyMax BisHor
+Kexvon Tayror Busa

*Wiriam Epwarp CaMeBeLL, JR.

GLENN Ray CARXEY
JEFFREY STANLEY COHEN
+Huer Frank CoOLviN
*RoserT PALMER DIirworTH
*Ricrarn Worrorn Dobnsox
Rosertr Dunsue® Erviorr
StvarT Russerr. Frreusow
fJorN IRwiN GA'xEs
RoBerT GELDER
Everert Eriyarx GrirriTH
tHowarp Fraxk iy Hamacirr
*Rosert GeEorge HErTz
Bruce Larmaxn Hicks
Wirtriam Downp FHumason
Forp LAWRENCE JOHNSON

CHARLES B. JorpAN

Rorert Daxa Kexr
*ALExANDER Ivan Kossiaxory

Tromas LAURTTSEN

‘Wirrarp Lee McRary

Lo Josepux MiLaw

Lovas Epwarp NErsow

Periey Gruvanx Nurrixe, Jr.

Ricaarp Joux PETERSEN

Braprey Trrus ScHeer

Pavr JEax ScHNEIDER
+MAURICE SELAR
*JouN Freperick StrEIB

Tyrer F. THOMPSON

*+THEODORE VERMEULEN

*KENICHI WATANABE

Joux LeypExn WEBB

Bruce Travis WEBER

Revusex Esstrstyx Woon

Engineering

Cazrrorr. Rover B axer, Jr.
+W. Bruck BeckL.EY
Doxawp Evcexe Brongerr
Ravyond Hupsox Ferris Boorue
‘WiLsoxn HExx B UcCKNELL
CurTis GARDNER CORTELYOU
+ALBERT CREAL
FFraANK WILBUR IDDavis
Horrey Buckinezam DickiNsox
Marcorm E. Doucrass
Lovurs GERHARDUs DUNN
Mixor Louis FAERMANN
Fextox S. Fowrer
Fraxcis Vircin FRAZIER

+ArTHUR MircueLn Frost
RoserT IrvING GARDNER
TruManN Gray GEppES
W. Howarp GErrFEN
Epwin Mirts GETZMAN
*CLARENCE Fraxcis GOODHEART
Hexry Joux Goopwix
{Pavr Harvey Hammonp
Ross Lowrrr. Haxb, Jr.
Rorert LEoxarp HaRTLEIN
+RaLr Lawrence Haver
t+Craries Oswarp Hearu, Jr.
Everert BExEDICT HENDERSON
Merar Witniam Hinsmaw

*Graduated with honor in accordance with a vote of the Faculty.

tAwarded the Honor Key by the Associated Student Body for partici-

sation in student activities.
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Ar11IUR Eary Iseaw, 11
RoBERT LEE JAMES
+Ray JENSEN
RoserT L. JErRATLD
1 PATL STEVENSON JONES
+EpwarDp Joux Kasvicka
‘Warrace Lee Kicer
tJoux Pavi Krocksiem
CuanwiNe Henry Krantz
Hisavuxr Kuriitara
Grex ™~ Harry LeEws
RoserT HENRY MARSH
tRoBERT ALFRED McINTYRE
MicitaeL MarTin McMaroN
Huco AxToN1i0 MENEGHELLI
CHARLES ADELBERT Morsg, 11
Conrap RoEBEN MULLER
Guy RusserL NANCE
*WassoN WALTER NESTLER
RoeerT MAaUrICE NICHOLS
Jorx Lrovyp Norrax -

CALIFORNIA INSTITUTE OF TECHNOLOGY

Georce Yosmro Oirasmi
Encar Wirriams Orsox
Jack Parier
*VerxE LEox Prucm
Eueexe MarTIiN REcror
M. WiLLiaM RosEn
O. JaMEs SALISBURY, Jr,
Perer VAN HorNE SERRELL
+HERBERT BARNETT SHAPIRO
ARTHUR ALBERT SIMPEKINSON
Avorro Mirrox OLIN SmITIn
+WALFRED ERNEST SWANsON
Kary, UxHOLTZ
Dare Hatrierp VAN Rirer
1Vicror VINCENT VEYSEY
Jorux HuNcATE WADDELL
CHAUNCEY Warp Warr, Jr.
*tEuvcLmn Vance Warts
Davip MULLENDORE W ErIPP
Joux Dwicur WoRrRKS
Doxawp Lavrexce Youxc

*Graduated with honor in accordance with a vote of the Faculty.

tAwarded the Honor Key by the Associated Student Body for participation

student activities.

in



Hovtors ad Scholarships, 1936

SENIOR SCHOLARS =

Irvixne Lours ASHKENAS Rogrerr CALDWELL JONES
Dox Cuarres IDEVaArnT Davin Pressaan
LeVax GrirFris JoE Mavk SMiti

JUNIOR SCHOLARS:

Davip KexT BEAVON Joux E. Parxer

HerperT BatLEY ELL1s Davip MArx SHERWOOD
Orax A. GRAYBEAL Ricitarp NormaN WIMPRESs
CrypE Wixeer Harris Howmer JessE Woon

HarrsoNn MorToN LAveNDER

DrAKE SENIOR SCELOLARS:
WirLArp FARN T1AM Harry HeEvsurN MILLER

SOPHOMORE SCHOLARS:

Ricaarp Hawrey Bismor Mark Mur Mirrs
C1zArRLES FREDERICK CARSTARPHEN  Ebnmuxp PiNxNey
Puivie S. DEVIRIAN I.xo JAMES RAINWATER
Barry DiBBLE, J&. Bert Vicror Rounenusit
Staxirey Prinrzps FRANKEL Davip Horcoms Scorr
ALBERT PENNINGTON GREEN Privre Erxesr SMira
CrtesTeEr Davip Mirrs, Jr. RoeeErr Witriam WHITE

Bracker FRESTIMAN SCHOLARS:
Freperick CALvERT BruxxEr, Alhambra High School
Georce Ricriarps Caxvyox, South High School, Salt Lake City, Utah
Irvine Fisk GErRMAXN, Jr., Garden Grove High School
Georce Apams HarpevBercH, St. Paul Academy, St. Paul, Minnesota
Warrace Deax Haves, Palo Alto High School
Kenvox Bares Howarp, Pasadena Junior College
Pavr Arax Loxawerr, Santa Maria High School
Jor Fraxk Mawirnr, Santa Cruz High School

Drake FreEstTMAY SCHOLARS:

Lzster N. Nevre1d, Wasco Union High School
Wirriam BerTRa ™ Scarporoven, East High School, Denver, Colorado
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INsTITUTE FRESHMAN SCHOLARS:
Eovw.aro Kk Aspey, Herbert Hoover High School, San Diego
Marxox Earvest Hixes, Polytechnic High School, Long Beach
Lroxp WiLtiam Merryrierp, Los Angeles High School
Ross Dovarp F. Tmomreson, Los Angeles High School
Geor Gk Jupsox Toop, Pasadena Junior College
Davrp Josera VarxEes, Los Angeles High School

AMERICAN CHEMICAL SOCIETY SCHOLARS:

Kerrat Erviorr AxpersoN, Franklin High- School, Los Angeles
Hermrrt SAreeXNT, JR.,, Pasadena Junior College

Coxcer Prace Prize:
RoBErRT MATTHEW MAHONEY, HowaARD Fraxxriy HAMACHER



Gradunate Stiudents

Abbreviations:  Eng., Engineering; Sci., Science; A.Ch., Applied Chemistry;
AE, Aeronautical Errgineering ; A.Ph, Applied Physics; Ay, Astronomy ; Bi, Biology;
CE, Civil Engineering; Ch, Chemistry; Ch.E, Chemical Engineering; EE, Electrical
Engineering; Ge, Geology; Ma, Mathematics; ME, Mechanical Engineering; My,
Meteorology ; Ph, Physics.

(1) following a student’s name indicates that he has been admitted to candidacy
for the degree of Doctor of Philosophy.

Mayor

Name SusyECT HomEe ApDRESS

AxiN, ALva McK EEVER AE Ojai
A.B., Pomona College, 1933

Airsaca, WarLter HeNrY AE Omaha, Nebraska
United States IN aval Academy, 1923-1927

Arraror, FrEDERTICK HAMILTON AE Fresno
B.S., California Institute, 1935; M.S., 1936

ArLwart, Haroro Joux CE Chicago, Illinois
B.S., Northwestern University, 1936

AxpErsox, LERoy HAGEN Ch Conrad, Montana
B.S., Montana State College, 1927

Ar~orp, HuBerT ANDREW Ma Lincoln, Nebraska
A.B., University of Nebraska, 1933

Arxowrp, Mirtoxn WYLIE My Washington, D. C.
B.S., United States Military Academy, 1931

ArxoLp, WELD My Cambridge, Massachusetts
A.B., Harvard College, 1917

ATrxINson, JorN IMORGAN EE Los Gatos
B.A., Stanford University, 1936

Arsumri, Joun SHOICHI AX Stockton

B.Sg, University of Southern California, 1932; M.S.E., University of Michigan,
193

Bamey, Howranp Haskern Ph Hyde Purk, Massachusetts
A.B., Haverford College, 1932

Barpwin, LAWREN cE WILLIAM EE Kansas City, Missouri
B.S., California Institute, 1935

BArRNETT, BRINKLEY EE Somerset, Kentucky

B.M.E., University of Kentucky, 1913
BaskiN, ARTHUR . My Bishopville, South Carolina
United States Naval Academy 1923-1927 and 1934-1936

Bate, ALax Harry EE Belleville, Illinois
B.S., University of Illinois, 1933

Bearp, G. VicTor Ch Coalville, Utah
B.A., University of Utah, 1928; M.A., 1933

BreckEer, RoBERT ADOLPH Ph Tacoma, Washington
B.S., College of Puget Sound, 1935

Beesox, CArroL MENEFEE Ch Los Angeles
A.B., University of California at Los Angeles, 1935

Bery, Witrarp NEWTON AT  Fort Worth, Texas
B.A., University of Texas, 1935

BenDER, Davin Furyer (1) Ph  Spokane, Washington
B.S., California Institute, 1933; M.S., 1934

Benxerr, Foster CLypE Ph Midland, Michigan
B.S., University of Illinois, 1936

BerLER, IRVING AE New York, New York

B.S., New York University, 1936
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Majyor
NaME SuBJECT HoMmE ADDRESS
Berry, FREDERIC AROYCE, JR, My Daytona Beach, Florida
United States Naval Academy, 1923-1927 and 1934-1936
Best, Cx1ARLES WARD Ch Pasadena
B.S., California Institute, 1936
BocuEe, Rosertr DEVORE Bi Secattle, Washington
B.S., California Institute, 1934
Borex, THEODORE M. My Minot, North Dakota
Air Corps Technical School, 1933
BoxNER, Davip Mamrox Bi Salt Lake City, Utah
B.A., University of Utah, 1936
BoornEe, Raymonp Hrosox FErris CE Los Angeles
B.S., California Institute, 1936
Bowexw, Wiintam HarorLp AFE. Pasadena
B.S., University of California, 1928 ; M.S., California Institute, 1932
Brice, Ricmarp Treosorn (1) Ph Pasadena
B.S., Emory University, 1931; M.S., 193
BrUNNER, EUGENE MITTELL ('1') Ph Pasadena
B.S., California Institute, 1933; M.S., 1934
Brysox, Roperr Prarve Ge ILos Angeles
A.B., University of California at L.os Angeles, 1934
BupENITOLZER, ROLAND ANTIIONY ME Belen, New Mexico
B.S., New Mexico State College of Agriculture and Mechanical Arts, 1935
Bussey, Joux KeNXNETH ALY Los Angeles
B.S., University of California, 1935
Burrerworrti, WESLEY THEODORE AE Evanston, Illinois
B.S., Northwestern University, 1936
Buxrox, ALFrRED CULVER CE Santa Monica
B.S., University of Southern California, 1933
CHARTERS, ALEXANDER CrANE () AE  Portland, Oregon
B.S., California Institute, 1934; M.S., 1936
Cuexea, Ju Yuxe AFE Tientsin, China
Ae.E., New York University, 1936
Curo, Pru-Pixg Ph Nanking, China
B.S., University of Nanking, 1933; M.S., University of Michigan, 1935
ClIIvENs, CLype CUTHBERTSON ME Burbank
B.S., California Institute, 1935
Crrv, D3Ex YUEN Ph Nanking, China
B9.S., National Central University, Nanking, 1924; M.S., California Institute,
1936
Cruorcrr, Harry VicTor, Jr. Ge Chicago, Illinois
B.A., Carleton College, 1936 )
Crarx, WmriamM GILBERT Bi Altadena
B.A., University of Texas, 1931
Crauser, Fraxcis HErTINGER (1) AF, Pasadena
B.S., California Institute, 1934 M.S., 1935
Cravser, Miurox Urk ) AE Pasadena
B.S., California Institute, 1934; M.S., 1935
CooPER, "Wirriam Ceern Bi Pomona
B.S., University of Maryland, 1929; M.S., California Institute, 1936
CrumMrINE, KExxETH CARL () Ph I.awrence, Kansas
A.B., Kansas University, 1932; A M., 1933
DALy, Jaxes WALLACE MFE  South Gate
A.B., Stanford University, 1935
Davis, LEVERETT, JR. Ph Susanville, Oregon
B.S., Oregon State College, 1936
Davis, Roperic CI1rARLES Ph  Richmond, Indiana
B.A., Earlham College, 1936
Dawsox, CHARLES ALEXANDER, JR. Ge Hollywood

B.S., California Institute, 19353
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Majyor
NaME SuBJECT
DEe Garmo, E. P.avL ME

B.S., University of Washington, 1930

DERKER, ALBERT URNO Ch
B.S., California Institute, 1935
Dersasso, Luwis ALEXanper (1) Ph

213
HoME ADDRESS
Huntington Park
Glendale
South Pasadena

A.B., University of California at Los Angeles, 1930

DERry, Roperr J . Ch
B.S., University of Oregon, 1931

Dickinsox, Hor.xey BuckiNcmanm AE
B.S., California Institute, 1936
Dixe, MEeLVILLE _ARTHUR ME

B.S., Northwestern University, 1936

DILWORTII, RoeeERT PALMER Ma
B.S., California Institute, 1936
Dyaxas, KAMAL Ph

Eugene, Oregon
Hollywood
Evanston, Illinois
Hemet

Ispahan, Persia

Certificate, University of Nancy, 1934; University of Paris, 1935
EE

Dor, Epwarp B USHNELL

B.S., California Institute, 1934; M.S., 1935
DrevEr, RoserT MAaRX Ge

B.S., Northwestern University, 1934
Duxx, Lovis GERHARDUS

B.S., California Institute, 1936

Dyxkgs, Joun CELRISTOPHER AR
B.A., Cambridge University, 1936

Faston, ANTHONY Ph
B.S., University of Washington, 1932

Frcoxiw, VicTor Ma
B.S., California Institute, 1933; M.S., 1935

Erriorr, NorMAN Ch
B.A., Oberlin College, 1929; M.A., 1930

Erriorr, ROBERT DUNSHEE

B.S., California Institute, 1936
Fris, E~cLr

B.S., Texas Christian University,
Erisox, WiLrianx

B.S., Georgia School of Technology, 1935
FErsasser, WarLrer M

Ph.D., University of Gottingen, 1927
Exser, FrRED JoIrxNsoN

Ph
1936

Los Angeles
Chicago, Illinois
Ermelo, Transvaal, S. Africa
Cambridge, England
Seattle, Washington
Ios Angeles
Glendora

Clarendon, Virginia
Fort Worth, Texas
Nashville, Tennessee
Gottingen, Germany
Glendale

B.S., Massachusetts Institute of Technology, 1931

Evaxs, Mivrox EH ARRISON Ge
B.S., California Institute, 1935; M.S., 1936

EvstER, FvGENE HENDERSON Ch
B.Ch., University of Minnesota, 1935

Faurmany, Minor Louis ME
B.S., California Institute, 1936

Faxn, Hsy Tst AE

Los Angeles
‘Wheaton, Minnesota
El Monte

Tientsin, China

Eng. in M.E., Harbin Polytechnic Institute, 1935

FARQUHAR, JouUN PERCIVAL Ma
B.S., Harvard College, 1935

FIEDLFR, ‘WirrLiam MoORRIs Ge
B.A., Carleton Clollege, 1936

FinNE, Pavr CIARLES Ph

B.A., University of Oklahoma, 1935 ;

Fosrer, MArRK GARDNER Ph
A.B., Miami University, 1935
Fox, SioNey WALTER Bi

Pasadena
Sheboygan, Wisconsin
Isabel, Oklahoma

M.S., California Institute, 1936

Oxford, Ohio

Los Angeles

A.B., University of California at Los Angeles, 1933
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Major
NamMe SuBJECT HoME ApDRESS
Fraxciss GeorGE Froyp EE Las Vegas, Nevada
B.S., University of Nevada, 1936
GARNER, CriFrorp SymEs () Ch DPasadena

B.S., California Institute, 1935 .
GEVECKER, VERNON ArTHUR Cmarres CE  St. Louis, Missouri
B.S., Missouri School of Mines, 1931

GoopwixN, HExrY Jomx CE Santa Monica
B.S., California Institute, 1936
GouLb, MWexpeLL OLiver Ph  Pullman, Washington
B.S. and M.S., Washington State College, 1930
Gravr, IDoxaLp PHILIP My Lehighton, Pennsylvania
B.S., United States Military Academy, 1929
Hair, N Ewmax Arxorp () Ma Marietta, Ohio
A.B., Marietta College, 1934
Haxp, Ross LoweLL EE Burbank
B.S., California Institute, 1936
HarRDING, F. BURKLEY AE Omaha, Nebraska
B.S., Georgetown University, 1936
Harris, Dare R. My Fort Madison, Yowa
B.S., University of Washington, 1936
Harris, F'RANKLIN STEWART, JR. Ph Provo, Utah
A.B., Brigham Young University, 1931; M.A., 1936
HarrsoN, ArtHUR ELLIOT EE Berkeley
B.S., University of California, 1936
Hevrrer, RoserT GEORGE Bi Cleveland, Ohio
B.S., Baldwin-Wallace College, 1936
Hexsaaw, Pavr C. Ge Rye, New York
A.B., Harvard College, 1936
Hicks, Brouce LaraHax Ph Pasadena
B.S., California Institute, 1936
Hi~ps, Jorx Frawcis Ph' Orillia, Ontario, Canada
B.A., Queen’s University, 1935; M.A,, 1936
Hovrer, Ricmarp H. Ge Los Angeles
A.B., University of California at Los Angeles, 1935; M.A., 1936
Horowrrz, NorvMaN HAROLD Bi Plttsburgh Pennsylvania
B.S., TUniversity of Pittshurgh, 1936
HOWLANI), ‘WALTER LAVERN AE  Temple City
B.S., California Institute, 1934; M.S., 1935 and 1936
Hsven, Crao-Waxe Ph  Shantung, China
B.S., National University of Peking, 1931
Hvuaxe, Hsia-CriEN (1) My Nanking, China
?9.?5, National Central University, Nanking, 1924; M.S,, California Institute
Hueney, ArLserT Harn AE Allentown, Pennsylvania
. B.S., Purdue University, 1934
HumasoxN, Wrrriam Dowp Bi Pasadena
B.S., California Institute, 1936
Hryers, Doxarp Hormes (1) Ma Los Angeles
A.B., University of California at T.os Angeles, 1933; M.A,,
Ives, Prrire TRUMAN Bi Amher;t Massachusetts
B.A., Amherst College, 1932; M.A., 1934
.TACKsoN, Oscar BrancHE Ph Fort Worth, Texas
B.S., Texas Christian University, 1934; M.S,, California Institute, 1935
JENNINGS, STEPHEN Ph Hartford, Connecticut
B.S., Trinity College, 1936
JENSEN, Ray CE San Marino
B.S., California Institute, 1936
JouNsTOXN, ROBERT BETHEL AE Salt Lake City, Utah

B.S., University of Utah. 1934
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Mayor
Name SusJECT HoMmEe ADDRESS
Joxgs, Paur F. EE Westfield, New York
B.S., University_of New Mexico, 1934
Jorpan, Cuarres B. Ph Los Angeles
B.S., California Institute, 1936
KELLEY, VINCENT CooPER ) Ge South Pasadena
A.B., University of California at Los Angeles, 1931; M.S., California Institute,
1932
Kemwirzer, Luvis EmMerr (f) Ge Altadena
A.B., Stanford University, 1925; M.S., California Institute, 1933
Kirx, Doxarp RAaNpaL AE Syracuse, New York
B.S., Syracuse WUniversity, 1936
KNOBLOCK, FrepErick DErernGe () AE  Detroit, Michigan
B.S.E., University of Michigan, 1926; M.S., 1927
Kvu, Koxg-Gy1v Ge Shanghal, China
B.S., La Universitato Utopia at Shanghai, 1929; M.S., Colorado School of
Mines, 1936
Kvo, I. Cuexa Ph Peiping, China
B. S National University of Peking, 1928
KURIHARA, Hisavywxl AL Pasadena
B.S., California Institute, 1936
LaNcMUm, ROBERT VOSE Ph  Englewood, New Jersey
A.B., Harvard College, 1935
Lasserrae, Epwin Nicrots (1) Ch Billings, Montana
B.S., Montana State College, 1933
LAURITSEN, THOM AS [&)) Ph Pasadena
B.S., California Institute, 1936
Levy, HExrr ARTHUR Ch Ozxnard
B.S., California Institute, 1935
LiLLeranp, OLE Bi South Pasadena
B.S., University of California, 1922
Lirson, 'SamUEL L.xoYD CE Vancouver, British Columbia
B.A.Sc., University of British Columbia, 1936
Lyroyn, Pavr EveEXE (}) Ph I.os Angeles
A.B., Stanford University, 1929
Losey, RoserT M. AE Washington, D. C.
B.S., United States Military Academy, 1929; M.S,, California Institute, 1935
LOSHAKOFF, ABE Bi 'Los Angeles
A.B., University of California at Los Angeles, 1935; M.A., 1936
MACKNIGHT, RoBERT HARLAN Bi New York New York
B.A., Columbia College, 1936
MAGINNTS, JACK My Pasadena
United States N aval Academy, 1923-1927
MariNa, Fravk Joseprn AE Brenham, l'exas

B.S., Agricultural and Mechanical College of Texas, 1934; M.S., California
Institute, 1935 and 1936

MaxsFieLp, RoBErT HUBBARD Ph  Washington, D. C.
A.B., Cornell University, 1932

McCaxyN, GiLBERT DowNaLD EE Glendale
B.S., California Institute, 1934; M.S., 1935

McLEeaN, WizriaAsr BUrRDETTE Ph Santa Barbara
B.S., California Institute, 1935

MELLINGER, GEORGE Rorranp AE Waseca, Minnesota
B.A., Drake University, 1936

Mever, Rosert G. H. My Fort Wayne, Indiana
B.S., United States Military Academy, 1929; M.S., Yale University, 1932

MICHENER, HarorLo Davip Bi Pasadena
B.S., California Institute, 1934

MicLer, Nasu Hucu Ph Abilene, Texas

A.B., Hardin-Simmons University, 1936
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Major
NaME SusJECT HoME ADDRESS
Mirrer, Park Havys, Jr. Ph  Drexel Hill, Pennsylvania
B.S., Haverford College, 1936
MILLER, SHIRLEY SNOW AE Eustis, Florida
United States Naval Academy, 1923-1927 and 1934-1936
Moorg, CHARLES KENNETH AE San Antonio, Texas
B.S., University of Illinois, 1928
MuLLEr, CoNrAD ROEBEN EE DPortland, Oregon
B.S., California Institute, 1936
Muxi1ER, ALFRED E. CE Mt. Marion, New York
C.E., Rensselaer Polytechnic Institute, 1936
MURPHY, JosEpiz NATHANIEL AE  Washington, D. C.
United States Naval Academy, 1923-1927 and 1934-1936
NESTLER, WassoN WALTER EE Pasadena
B.S., California Institute, 1936
Norrax, Jouan Lrovp AE Ios Angeles
B.S., California Institute, 1936
Nuxax, James KNEELAND EE Los Angeles
B.S., University of Southern California, 1936
0Oaxs, RoBERT MARTIN ME Pasadena
B.S., California Institute, 1931
ObELL, Ravmoxn H. My Minneapolis, Minnesota
B.Aero.E., University of Minnesota, 1932
OPPENHEIMER, Frank Ph New York, New York
B.A., Johns Hopkins University, 1933
OsBorN, FELBURT FRANKLIN Ge Joliet, Illinois
B.A., DePauw University, 1932; M.S., Northwestern University, 1934
OsBorRNE, DarreLL WAYNE Ch Eagle Rock

A.B., University of California at Los Angeles, 1935
OvERHAGE, CARL FriEpricH Joman~ () Ph  Santa Barbara
B.S., California Institute, 1931; M.S., 1934

ParvEr, KENNETH JAMES Ch Oakland
B.S., University of California, 1935

Parry, H. Deax My Ogden, Utah
A.B., Brigham Young University, 1934

PasTERNACK, SiMoN Ma Calgary, Alberta, Canada
B.S., University of Alberta, 1935

Paxsox, Epwixn WooLmaxn (i) Ma Long Island, New York
B.S., California Institute, 1934

PomyxarTa, Josepu M. EE Los Angeles
B.S., West Virginia University, 1936

Purnam, Wirniam CrEMENT () Ge I.os Angeles
A.B., Stanford University, 1929; M.A., 1930

Pye, WirLarp Dicksox Ge Winter Park, Florida
A.B., Oberlin College, 1935

Quinw, Eveexe H. My Los Angeles
A.B., University of California at T.os Angeles, 1933

RApER, Louis TELEMACUS EE Vancouver, British Columbia
B.A.Sc., University of British Columbia, 1933; M.S., California Institute, 1935

RepemMany, C. Erxsr Ch I.os Angeles
A.B., University of California at Los Angeles, 1931

RINEHART, JOHN SARGENT Ph  Kirksville, Missouri
B.S., Northeast Missouri State Teachers College, 1934; A.B., 1935

RoxEe, Davip Ma Fitchburg, Massachusetts
A.B., Harvard College, 1935

RumeH, LEwis BENNING, JER. AE Marshallville, Georgia
B.S., Georgia School of Technology, 1933

ScHAIRER, RoBERT Sorc AFE  Bronxville, New York

B.S., Swarthmore College, 1936
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Major
NAME SuBJECT HoumE ADDRESS
ScHoMaKER, VERINER FrEDERICK HENRY Ch  Nehawka, Nebraska
B.S., University of Nebraska, 1934; M.S., 1935

SCHULTZ, Joux IRusserr (t) Ge Lanark, Illinois
A.B., University of Illinois, 1931; M.S., Northwestern University, 1933

SEARS, WinLiam FREEs (1) AE Minneapolis, Minnesota
B.Aero E., University of Minnesota, 1934

SEIFERT, HowARD STANLEY (F) Ph Pasadena
B.S., Carnegie Institute of Technology, 1932; M.S., 1934

SERRELL, PETER V AN HORNE ME.  Redlands
B.S., California Institute, 1936

SERVET, ABDURRA ELIM CE Istanbul, Turkey
B.S., University of Michigan, 1935; M.S., 1936

Sirapiro, HerBERT BaRNETT My Los Angeles
B.S., California Institute, 1936

SHULER, Firis W -, Jr. Ph Dallas, Texas
B.S., Southern Methodist University, 1934

Simmoxs, EpwarD FRNEST, Jr. EE Los Angeles
B.S., California Institute, 1934; M.S., 1936

SKrLAR, MATRICE Ge ILos Angeles
B.S., California Institute, 1936

Smrr, AroLLo MILToN OLEN AE Inglewood
B.S., California Institute, 1936 .

SmirH, JoE NELSOXN AE Washington, D. C.
United States N aval Academy, 1917-1921 and 1934-1936

SyrrH, RosErT BEATON AFE  Columbus, Ohio
B.A., Ohio State University, 1936

Sxow, WiLLiam FiUGENE Ge No. Vancouver, British Col.
B.A.Sc., University of British Columbia, 1935; M.A.Sc., 1936

Stacy, Parker A., JR AR Syracuse, New York
M.E., Cornell University, 1936

StePHENS, WILLIAM EDwArps (1) Ph Brentwood, Missouri
B.A., Washington University, 1932; M.S., 1934

STEWART, Homer J0sEPH AE Minneapolis, Minnesota
B.Aero.E., University of Minnesota, 1936

STosick, ARTHUR JAMES Ch Milwaukee, Wisconsin
B.S., University of Wisconsin, 1936

STREIB, Jous FREDRICK, JR. Ph Pasadena
B.S., California_Institute, 1936

STROL G, "Trowas FosTER Ph Pasadena

B.S., University of Wisconsin, 1922

SUMMERFIELD, MARTIN Ph Brooklyn, New York
B.S., Brooklyn College, 1936

Suxe, Hone-Kovea Ch Shanghai, China
B.S., St. John’s University, Shanghai, 1932; M.A., Boston University, 1935

TAPLEY, GUSTAVUS SHEFFIELD CE Los Angeles
B.S., University of Southern California, 1924; M.S., 1929

TavrLor, Doxarp Stixsox () Ch "McMinnville, Oregon
B.A., Linfield College, 1935

TOMLINSON, EvErRETT PARsons Ph Montclair, New Jersey
B.S., Yale University, 1936

TowxeEs, Crartes Harp Ph Greenville, South Carolina
B.A. and B.S., Furman University, 1935; M.A., Duke University, 1936

Trampe, OLiver CARL Ch Wauwatosa, Wisconsin
B.A., Carroll College, 1935

TrecncA, ANGUs CAMPBELL Ph Vancouver, British Columbia
B.A., University of British Columbia, 1932; B.App.Sc., 1933; M.A., 1935

TsieNn, Hsue-sHEN AE Chekiang, China

B.S., Chiao-tung University, Shanghai, 1934; M.S., Massachusetts Institute of
Technology, 1936
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Major
Naume SuBJECT HoME ADDRESS
Varcus, JOSEPH ANTHONY, JR. Ph  Elmhurst, New York
B.A., Amherst College, 1934; B.A., Cambridge University, 1936
VERMEULEN, T HEODORE Ch.E Los Angeles
B.S., California Institute, 1936
WaeNER, WARREN OrvaL CE Spokane, Washington
B.S., State College of Washington, 1934; M.S., University of Michigan, 1936
WALSETH, ERLING SANBORN CE Clear Lake, South Dakota
B.S., South Dakota State College, 1935
Waxe, Hsia Hexe CE Tientsin, China
C.E., Harbin Polytechnic Institute, 1935
‘Wang, Tsun-KuE: AE  Shansi, China
B.S., National University of Peking, 1933
‘Warp, DELBERT JOXES EE Idaho Falls, Idaho
B.S., University of Idaho, 1934
WaraxyAa®Be, KENICHI Ph Honolulu, T. H.
B.S., California Institute, 1936
‘Wess, J oux LEYDEN Bi Altadena
B.S., California Institute, 1936
Wess, Rozert Warrace () Ge Los Angeles
?.B., University of California at Los Angeles, 1931; M.S,, California Institute,
932
‘WeLLs, J ouaN CAWSE Ge Weiser, Idaho
B.S., University of Idaho, 1936
Write, WarLTER S. Ge Cambridge, Massachusetts
A.B., Harvard College, 1936
‘Wiepow, Carr PAuL Ph Los Angeles
A.B., Occidental College, 1933; M.S., University of Southern California, 1935
Wicains, JoHN SHEARON Ph Richmond, Indiana
A,B., Eartham College, 1936
Wirey, Haroro Forses Ph Graville, Ohio
B.A., Denison University, 1935
‘WiLsoN, JouHN NORTON Ch Vancouver, British Columbia
B.A., University of British Columbia, 1934; M.A., 1936
Winsrerx, Save () Ch Los Angeles
A.B., University of California at Los Angeles, 1934; M.A., 1935
WisEmaxr, Sam Hovstow My Washington, D. C.
B.S., United States Military Academy, 1932
‘Woop, CArrLos CLAUDE AE Stockton
A.B., College of the Pacific, 1933; M.S., California Institute, 1934 and 1935
Woop, L.ouvax ELBERT My Pasadena
B.Sc., Alma College, 1929; M.S., California Institute, 1935
‘WriGHT, FRrEDERICK HAMILTON Ph  Washington, D. C.
A.B., Haverford College, 1934
Wryckory, PErer Hines EE Avalon, Pennsylvania
B.S., Carnegie Institute of Teclinology, 1936
Wryrig, JEAN AE  San Diego
A.B., Princeton University, 1936
Yin, Huoxe CuANG Bi Peiping, China
B.S., Nankai University, Tientsin, 1929
YouNg, Brabrey HoarT AE IaHabra
B.S., California Institute, 1935; M.S., 1936
Yvuax, Sxaso WEN AE Peiping, China
B.S., University of Michigan, 1936
ZuvmwarT, LLoyp RoBErT Ch Oakland

B.S., University of California, 1936



Undergraduate Students

Students whose names are starred attained honor standing during the preceding year.

SENIOR CLASS

Name Course  OrTION HomE AbpRESS
Ambroff, Michel Eng. ME  Los Angeles
Ashkenas, Irving Louis Eng. AE  Los Angeles
Auger, Alfred Dudley Eng. CE  Hollywood
Austen, John Reynolds Eng. ME  Los Angeles
Austin, Hoyt Eng. ME  Coronado
Axelrod, Joseph Sci. Ch Los Angeles
Bailey, Jay Richard Eng. CE  Hollywood
Belzer, Thomas Russell Sci. Bi Portland, Oregon
Benton, Ralph Stahlnaker Eng. ME  Phoenix, Arizona
Blue, John Sci. A.Ph Alhambra
Boller, Harry B. Eng. EE  Alhambra
Bonham, Elliott Hinman Eng. ME  Pomona
Bower, Clark Douglass Eng. ME  San Luis Obispo
Briggs, Stanford William Sci. A.Ch Troutdale, Oregon
Bussard, Gordorx Lucas Eng. ME  Spokane, Washington
Campbel], Robert Samuel Eng. EE  Hollywood
Carrick, Harry Hall Eng. CE. Los Angeles
Carroll, George Edward Eng. CE  Los Angeles
Chatham, Carroll F. Sci. Ch San Francisco
Cornwall, Ellsworth William Eng. ME  Portland, Oregon
Dauben, Elmer Joseph Sei. A.Ch Culver City
Dayvis, Thomas V. Eng. CE  Los Angeles
DeVault, Don Charles Sci. Ch South Pasadena
Dion, Frederic ugene Eng. ME  Glendive, Montana
Dorwart, George Martin Eng. CE  Pasadena
Dowd, Munson White Eng. CE El Centro
Drake, Clarence Ronald Sei. A.Ch Los Angeles
Dunbar, Bruce 'W. Sci. A.Ch Pasadena
Edwards, John S., Jr. Sci. Ch Santa Barbara
Elconin, William Eng. EE  Los Angeles
Ellery, William P. Eng. ME Monrovia
Erickson, Virgil Eng. CE  Los Angeles
Fahrner, Ted Eng. EE  SanDiego
Farnham, Willard Eng. EE  Portland, Oregon
Fenzi, Warren Fimanuele Eng. CE Santa Barbara
Feuer, Irwin Stanley Eng. ME Los Angeles
Fleming, Lawrence T. Eng. ME Pasadena
Frost, Holloway H. Eng. EE  Pasadena
Gates, Charles Frederick Sei. A.Ph Torrance
George, John Wesley Sei. Ge Santa Barbara
Gerlough, Daniel Lauder Eng. EE  Palo Alto
Goodell, Richard Rohrer Sei. Ph Puentie
Griffis, LeVan Eng. CE Corvallis, Oregon
Grobecker, Alan John Sei. Ph San Diego

Hadley, Charles Franklin Eng. EE  Redlands
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NaME Course  OpTION HoME ApDREss
Harper, Thomas Sinclair Sci. Ph Denver, Colorado
Hayward, Russell Edward Sci. Ge Glendale
Hopkins, Boyd Richard Sei. Ph Ogden, Utah
Hopkins, Henry Stuart Eng. ME  Butte, Montuna
Horkey, Edward James Eng. AE LaCanada
Horne, George Henry, Jr. Sei. A.Ch Glendale
Horovitz, Leon Sci. Bi Hollywood
Johnson, Carl Burdett Eng. CE  Hollywood
Jones, Robert Caldwell Sci. Ch Yakima, Washington
Jones, Vincent K., Jr. Eng. CE Denver, Colorado
Kelly, Byron Hannon Eng. ME  Hollywood
Kimball, Dorr Eng. EE  Fvanston, Illinois
Kinley, John Cary Eng. ME  Houston, Texas
Kybal, Dalimil Eng. EE  Mexico City, Mexico
Larson, Carl Elmer Eng. CE Arcadia
Legge, John Allan Sci. Ge Glendale
Leggett, Jasper Ridgley Eng. EE  Los Angeles
Li, Yuan-Chuen Eng. AE Chengtu, China
Lockwood, Robert Bruce Sci. Ge Glendale
Lycett, Eustace Arden Eng. ME  Carlsbad, New Mexico
MacMichael, Ethan S. Eng. EE  Piedmont

Mahoney, Robert Matthew Eng. CE  Los Angeles
Mann, George Edward, Jr. Eng. AE  ElCentro
McSparran, Winthrop Gilman Eng. CE  Yokohama, Japan

Merriam, John I.. Eng. CE San Bernardino
Miller, Harry Heyburn Sci. Bi Bend, Oregon
Miller, Wendall Bower Eng. EE  Hollywood
Milliken, Charles Smyth Eng. EE  Pasadena
Moncrief, Frnest Eng. ME  Orosi

Moore, Walter Leon Eng. CE  Pasadena

Morgan, Bruce F., Jr. Eng. KE  Pasadena

Nash, William Francis Eng. AE  San Diego

Nellis, Donald Charles Sci. A.Ch Burbank

Nichols, Dean Sci. Bi La Jolla

Nojima, Noble Eng. AE  Long Beach

Nolte, Claude Byron Sci. Ge Los Angeles
Offeman, Richard Emil Sci. A.Ch Hollywood

Owen, Noel LeGrande, Jr. Eng. CE  Los Angeles

Park, Noel Robertson Sei. Ge Pomona

Penn, William Lee Eng. EE  Manila, Philippine Islands
Peterson, Joseph James Eng. ME  Pachuca, Hgo, Mexico
Poggi, Martin Joseph - Eng. ME  Nutley, New Jersey
Porter, Edwin Jewett Eng. ME  Whittier

Pressman, David Sci. Ch Los Angeles

Price, Edward Thomas, Jr. Sci. Ph Claremont
Radcliffe, Fremont Fisher Seci. A.Ch Pasadena
Radovich, Frank Sci. A.Ch Los Angeles
Rechif, Frank Albert Eng. KX Tucson, Arizona
Ridgway, Richard Lee Eng. EEX  Los Angeles
Rollow, Douglas Keesce Eng. ME  Los Angeles
Rosencranz, Richard, Jr. Sci. Ch Kvansville, Indiana

Sandberg, T. Robert Sei. A.Ch Long Beach
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NaMe Course  OrTION HoME ADDRESS
Schaffner, Paul Corwin Eng. CE  Upland
Schombel, Leonard Frederick Sci. Ge San Marino
Schuman, Daniel Eng. CE  San Diego
Seaman, James Roy Eng. EF  Hollywood
Segelhorst, August Van Ness Eng. ME  Taft
Selberg, John Peter Eng. CE Portland, Oregon
Sharp, Harold W. Eng. ME  Santa Paula
Shaw, Thomas N ewton Sci. Bi Lanikai, Oahu, Hawaii
Sheppard, Charles Wilcox Sci. Ph Coldwater, Ontario, Can.
Sheppard, Herbert Ramsey  Eng. CE  Los Angeles
Smith, Harold Lewis Eng. CE Naches, Washington
Smith, Joe Mauk Sei. A.Ch Pasadena
Smith, Wayne Winton Sei. Ph Lawndale
Snelling, Wilbur Fisher Eng. AE  Penryn
Stackhouse, William V. Eng. AX  Pasadena
Sullwold, John Eng. ME  Pacific Palisades
Swain, Robert K. Eng. ME  Monrovia
Teague, Donald Spencer Eng. EE  Santa Paula
Test, Meyer Joseph Sci. Ph Kansas City, Missouri
Townsend, Robert Dawson,Jr. Eng. ME  Arcadia
Tsao, Chi-Cheng Eng. AF,  Yangchow, China
Tsubota, George Yoshio Eng. AE  Riverside
Tulagin, Vsevolod Sci. Ch Los Angeles
Tyler, John Garnett Sci. Bi Beverly Hills
Van Der Werff, Jay Eng. ME  Pasadena
Walley, Bernard Eng. EE  Los Angeles
Warner, Hugh Francis Eng. ME  Boston, Massachusetts
Watson, James Wendall Sei. Ph Grand Island, Nebraska
Webster, Martin Haskell Eng. ME  Los Angeles
‘Wetmore, William Owen Eng. ME Ventura
‘Wheeler, Walter George Eng. ME  Van Nuys
Wiget, Clark Hamilton Eng. ME Concord
Wileman, Edward Earl Eng. AE  Fillmore
Woolsey, Charles Cramer Sei. A.Ch Alhambra
Wright, Eldon Emerson Eng. EE Taft
Wylie, W. Gordon Eng. AE  Whittier
Yale, William Dickinson Seci. A.Ch Burbank
Zimmerman, Albert Herman Eng. EE  Pasadena

JUNIOR CLASS

Name Course  OPTION HoMmE ApDRESS
Ahlroth, Carl Willhelm Sei. Ge Hollywood
Allen, Richard Harvey Sei. Ge San Diego
Althouse, William S., Jr. Eng. ME  Glendale
Baker, John Raymond Eng. ME  San Marino
Balsley, James Robinson Sci. Ge La Canada
Barry, Robert Joseph Eng. ME  South Pasadena
Bauer, Charles Henry, Jr. Sei. A.Ch Carmel
Beavon, David Kent Sci. A.Ch Los Angeles
Bertness, Theodore Arnold Sci. A.Ch La Mesa

Blake, John Bildner Eng. EE Lynwood
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NAME
Borgeson, Lawrence G.
Brenner, William Carl
Brown, Claude H., Jr.
Browne, John Jake
Brush, John Maxwell
Cardw ell, William Thomas
Carlisle, Francis L.
Carlson, Roland Willard
Carr, Robert Edgar
Chung, David
Clarke, Charles William
Connelly, Ronald B.
Cowie, Roger Harrison
Custer, Robert S.
Davidson, Donald Douglas
Davidson, Robert C.
Davies, Claude Edward
Dennis, Paul Arthur
Dixon, Blaine A., Jr.
Dougherty, Jack Francis
Downing, Arthur Clifford

Du Fresne, Armand Frederick

Ellings, Arthur Clement
Elliott, Bruce Cass
*Elis, Herbert Bailey
Engelder, Paul Oscar
Evans, Hank King
Evvard, John C.
Farneman, John D.
Folkins, Richard Wilson
Forward, Richard Blair
Freede, William John
Friend, Carl Frederick
Frisius, Edward Nathaniel
Goff, Peter Clayton
Grainger, Boyne B.
*Graybeal, Oran Avery, Jr.
Gregory, Chris
Harker, Ralph W.
*Harris, Clyde Winger
Hobson, Charles Walter
Holmes, George B., Jr.
Horine, Carlton Leon
Hotz, George Marion
Hudson, Donald E.
Hulbirt, Lowell Harrison
Hurley, Bruce Maxwell

Ivanoff, Nickolas Giorgievich

Jewett, Frank Baldwin, Jr.
Johannessen, Jack
Johnson, Evan Albert
Jones, Ralph Wilson, Jr.

CoURSE
Eng.
Eng.
Sci.
Eng.
Sci.
Sci.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Sci.
Sei.
Sci.
Sci.
Sci.
Sei.
Sci.
Sei.
Eng.
Eng.
Sei.
Eng.
Eng.
Eng.
Eng.
Sci.
Eng.
Eng.
Eng.
Sci.
Eng.
Eng.
Eng.
Eng.
Eng.
Sei.
Eng.
Sci.
Eng.
Eng.
Sei.
Eng.
Eng.
Sei.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.

Orr10N¥

EE
EE
A.Ch
ME
Ma
A.Ch
ME
CE
ME
EE
ME
EE
Ge
A.Ch
Bi
A.Ch
A.Ph
A.Ph
A.Ch

CALIFORNIA INSTITUTE OF TECHNOLOGY

HoME Apbress
Pasadena
Pasadena
Los Angeles
Clovis
Pasadena
Pasadena
Pasadena
Long Beach
Pasadena
Los Angeles
Hollywood
Huntington Park
Minneapolis, Minnesota
Glendale
Glendale
Royal Oak, Michigan
Santa Ana
Los Angeles
Glendale
Pasadena
Los Angeles
San Diego
Santa Barbara
Los Angeles
Los Angeles
Douglas, Arizona
Santa Maria
Phoenix, Arizona
Los Angeles
Redlands
Santa Barbara
Oklahoma City, Oklahoma.
Roswell, New Mexico
Hollywood
West Hollywood
Redondo Beach
Los Angeles
Hollywood
Los Angeles
Lakewood, Ohio
Alhambra
Santa Ana
Cristobal, Canal Zone
Los Angeles
Pasadena
Glendora
Los Angeles
Los Angeles
Short Hills, New Jersey
Altadena
La Habra
Pasadena



NaMme
Jones, Wilson B urdette
Kazan, Benjamirn
Keller, Samuel ¥larris
Kelly, Leroy Bruace
Knight, Jack W illiam
Kolb, Louis Lawrence
Konecnik, John
*Lavender, Harrison Morton
Lentz, John Jacob
Levin, Gerald B alfour
Levit, Robert
Lewis, Clay Waxden
Lilly, John C.
Llewellyn, Fred FEaton
Lowe, Frank C.
Lowell, Arthur Carter
Luckenbill, David Brown
MacLean, John Bartlett
Mason, C. Keith
MeGraw, John T homas
MecLaughlin, Stuart Watson
MclLean, John Godfrey

Meanley, Thomas Meredith,Jr.

Metzner, Robert G.
Milburn, Williama Edward
Minasian, John K.
Moore, Frederick Hollway
North, Harper Qua
Ogg, James Trunnan
Osborn, George Havice
Pabst, Alton Link
Page, Franklin ¥omer, Jr.
*Parker, John E.
Peat, John McCowan
Peek, Howard M arion
Piro, Joseph Frank
Rhett, William
Ropp, William F ranklin
Ross, Charles Robertson
Rowell, Richard Merrill
Rudkin, George Thomas
Rynearson, Garn Arthur
Saurenman, Phillip E.
Schlatter, Maurice Jay
Scully, Charles N orman
Shepherd, Philip Frick
*Sherwood, David Marx
Sidler, Arthur W illiam
Siechert, Paul Charles
Sineclair, George William
Smith, Clay Taylor
Smith, Fred Lester

JUNIOR CLASS

CoURsSE
Eng.
Sei.
Eng.
Eng.
Sci.
Sei.
Eng.
Sci.
Eng.
Sei.
Sci.
Sci.
Sci.
Eng.
Eng:
Eng.
Sei.
Sei.
Eng.
Eng.
Sci.
Sei.
Sci.
Eng.
Eng.
Eng.
Seci.
Sei.
Eng.
Eng.
Eng.
Sci.
Sei.
Sci.
Sci.
Eng.
Eng.
Eng.
Eng.
Eng.
Sei.
%ci.
Eng.
Sci.g
Sei.
Eng.
Sci.
Eng.
Sei.
Eng.
Sci.
Sci.

OrTION
CE
Ph
CE
AE

HoME ADDRESS
Alhambra
New York, New York
Glendale
Alhambra
Glendale
Los Angeles
Los Angeles
Douglas, Arizona
Los Angeles
Los Angeles
San Francisco
Topeka, Kansas
St. Paul, Minnesota
Glendale
Monterey Park
San Francisco
Redlands
Pasadena
Riverside
Los Angeles
Pasadena
Santa Barbara
Miramar
Los Angeles
Redondo Beach
Los Angeles
Hollywood
Hollywood
Fagle Rock
Azusa
Pasadena
San Diego
Pasadena
South Pasadena
Phoenix, Arizona
I.os Angeles
Huntington Park
Glendale
Bellevue, Washington
Lancaster
San Marino
Van Nuys
Pasadena
Pasadena
Pasadena
Altadena
Palo Alto
San Bernardino
Santa Paula
Eagle Rock
Glendale
Leadyville, Colorado
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NAME
Smith, Josiah Edward
Stevens, J. Farren
Stone, Roland Cruse
Stones, J. Eugene
Tejada, Luis Hernan
Thomas, Robert Coggeshell
Tilker, Paul Owen
'Tobin, Bernard Milton
Twiss, William Edward
Van Fleet, John Ricard
Van Horn, James W,
Velazquez, Jose Luis
Voorhees, Stanley Van
Wald, George
Walker, Albert Clark
Watson, Samuel Eugene
Weinberger, Edward Lee
Werner, William XK.
Westheimer, Joseph Freyer

Wilkinson, L.upton Allemong,

Jr.
Williamson, Jack Bridges
Wilson, Gardner Pond
*Wimpress, Richard Norman
Windsor, Emanuel
‘Wolfberg, Stanley
*Wood, Homer Jesse
Youngs, Homer Smith

CoURSE
Eng.
Eng.
Sci.
Sci.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Sei.
Sel. .
Sci.
Sei.
Sei.
Eng.

Eng.
Eng.
Eng.
Sci.
Sci.
Eng.
Eng.
Sci.

CALIFORNIA INSTITUTE OF TECHNOLOGY

OrtI0N HoME ApbrEss
AE Corona

EE Phoenix, Arizona
A.Ch Ogden, Utah

Ph Bakersfield

EE La Paz, Bolivia

AE  Hollywood

CE  Los Angeles

EE Brooklyn, New York
ME  Pasadena

CE Santa Barbara

EE  Los Angeles

AE  Mexico City, Mexico
ME  Hollywood

A.Ch Alhambra

Ch Fresno

Ge Pasadena

A.Ch ILos Angeles

A.Ph Huntington Park
EE  Los Angeles

AR Charleston, So. Carolina
EE Hontana

EE Fresno

A.Ch Glendale

Bi Los Angeles

AE  Los Anhgeles

ME  Porterville

Ch Glendale

SOPHOMORE CLASS

NamE
Agin, Henry
Anderson, Clarence Russell

Anderson, Noah Herbert, Jr.

Andrews, Richard Allworth
Asakawa, George

Axtman, Grice

Bailey, Donald W.

Barber, Jack Edward
Battle, John Allen

Beck, Duane Wesley

Berg, William Eugene
Bertram, Sidney
*Bishop, Richard Hawley
Black, John William
Bowers, Orrin C.
Bradshaw, Richard R.
Bragg, Kenneth Rankin
Brahtz, John Frederick
Braithwaite, James William
Brown, George Reynolds

COURSE

Sei.
Eng.
Sei.
Sci.
Sci.
Sci.
Sci.
Eng.
Sci.
Eng.
Sci.
Sei.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.

HoME ADDRESs
Hollywood
Los Angeles
Texarkana, Texas
Glendale
San Diego
South Pasadena
The Dalles, Oregon
Los Angeles
Los Angeles
Los Angeles
Round Mountain, Nevada
Los Angeles
Milwaukee, Wisconsin
Hollywood
Walnut Park
Huntington Park
San Marino
Denver, Colorado
Arcadia
Colorado, Texas



SOPHOMORE CLASS

NaumEe CoUrsE HoME ADDRESS
Brown, Perry F1. Eng. Los Angeles
Brown, Williamx Lowe Eng. Tulsa, Oklahoma
Burton, Clifford Chickering Sci. Coffeyville, Kansas
Caldwell, Donald Andrew Sci. San Diego
*Carstarphen, Chrarles Frederick Eng. Denver, Colorado
Carter, Robert "Irissel Sci. Glendale

Clark, Stephen Cutter, TIT Sci. Pasadena

Conant, Ellsworth Eugene Eng. Occidental Negros,

Philippine Islands

Cooper, Robert William Sei. Los Angeles

Cox, Robert Osborne Eng. Watertown, New York
Craft, C. Howard Sci. Elsinore
Crawford, Virgil Kenmore Sei. Burbank

Crozier, George Olds Eng. Monrovia

Davis, Harry Owens, Jr. Eng. Los Angeles
Degnan, Thomas Junior Joseph Eng. Pasadena
*Devirian, Philip Sarkis Eng. Pasadena
*Dibble, Barry, J T. Sei. Redlands

Dickey, Frank ¥ost Sei. Los Angeles
Diehm, Walter Eng. Pasadena
Edmundson, Dermot Walpole Eng. Inglewood

Flims, James Cornelius, IV Sci. Phoenix, Arizona
Engelhardt, Henry Ernest Eng. Glendora
Englander, Herman Sigmund  Sci. Sierra Madre
Flint, Delos Edwrard * Eng. Pasadena
Frampton, William Rex Sci. Glendale
*Frankel, Stanley: Phillips Sci. Los Angeles
Fraser, Stuart M cMillan Eng. San Diego

Gale, George Phipps Eng. Pasadena
Gassaway, James Scott Eng. Los Angeles
Gerhart, Ray Van Deusen Sci. Pasadena

Gewe, Robert Alexander Eng. Los Alamos
Gombotz, Joseph John Sei. San Marino
Goodin, Harry A llen Eng. South Pasadcna
*Green, Albert Pennington Eng. Los Angeles
Green, William M anning Sei. Salt Lake City, Utah
Griffiths, John Robert Seci. Santa Barbara
Griswold, Edgar Allen Eng. Los Angeles
Gross, Arthur George Eng. Beverly Hills
Guillou, Alfred Victor Eng. North Hollywood
Hagen, Robert Christian Sci. Riverside

Hall, Marcus A. Eng. Pasadena

Hance, Harold Vivian Eng. Los Angeles
Hatfield, George Irving Sci. Burbank
Haussler, Robert Walter Eng. Los Angeles
Hiatt, John Brodby Seci. Alhambra
Hofeller, Gilbert Walter Seci. Pasadena

Hoff, Frederick Carl Eng. Pasadena

Hoiles, Harry Howard Eng. Santa Ana

House, William Carl Eng. Eau Claire, Wisconsin
Ingalls, Francis Chandler Sci. Alhambra

Israel, Richard Alfred Seci. Glendale
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NamME
James, Raymond Allen
Jewett, Robert Vincent
Kimball, Robert Barry
Krieger, Stuart Alvin
Kuttler, Luther Perry
Kyte, Robert McClung
Langerud, Ralph Owes
Laue, FEric Gilbert
Lavatelli, Leo Silvio
Lawrie, Donald Gibb
Lawson, William George
Lebow, Myer Irwin
Lee, Curtis Munn
LeGrand, Charles Croxall
Levet, Melvin Newton
Lineberger, John W.
Longfelder, Harlowe Julius
MacD onald, Donald Charles
Mackie, Mark William
Macleish, Kenneth Gordon
Maguire, Malcolm Rodney
Matthew, Tyler
Mayed a, Takashi
McClang, Roderick Marshall
McCreery, Frank Ewing
McKee, Dwight Irwin
McKinlay, James Robb
Mellin, Waino
Merrick, William Deming
Meyer, David Elmore
Miller, Charles Norman
*Mills, Chester David
*Mills, Mark Muir
Moharmmad, Ali Haj
Moran, Stephen Faulkner
Morikawa, George Kiyoshi
Nagamnatsu, Henry Takeshi
Nicholson, David Field
Norton, William Mear
Oakley~, Spencer Whittemore
O’Conmor, Chadwell
Ohlsson, Olof Gustaf
Osborn, Jack
Parkex, Edward Haig
Paul, Carl Hutton
Pettin gall, Charles Edward
Phillip s, Laurence Gail
*Pinney”, Edmund Joy
Pond, Richard Kelley
Pullen, Keats A.
*Rainw ater, Leo James
Rasmussen, Volney Kinne

CoURSE
Sei.
Eng.
Eng.
Eng.
Eng.
Sei.
Eng.
Eng.
Sci.
Eng.
Eng.
Sei.
Eng.
Eng.
Sci.
Eng.
Eng.
Eng.
Eng.
Sei.
Sci.
Sci.
Sei.
Eng.
Eng.
Sei.
Eng.
Eng.
Eng.
Eng.
Eng.
Sci.
Sei.
Eng.
Eng.
Eng.
Eng.
Sei.
Eng.
Eng.
Eng.
Sei.
Eng.
Sei.
Eng.
Eng.
Eng.
Sei.
Eng.
Sei.
Sei.
Sei.

HoMmEe AbpbrESS
Salt Lake City, Utah
Portland, Oregon
Glendale
Los Angeles
Los Angeles
‘Walnut Park
Oslo, Norway
Los Angeles
Los Angeles
Milwaukee, Wisconsin
Pasadena
Los Angeles
San Diego
South Pasadena
Monterey Park
TLong Beach
Hollywood
Billings, Montana
Duluth, Minnesota
Santa Barbara
Los Angeles
Hollywood
Honolulu, Hawaii
‘Winslow, Arizona
Coronado
Sturgis, Kentucky
Glendale
Berkeley
Glendale
San Marino
San Francisco
San Diego
Estes Park, Colorado
Shatra, Iraq
Long Beach
San Diego
Huntington Beach
Los Angeles
Beverly Hills
Los Angeles
Boston, Massachusetts
Pasadena
Pasadena
West Los Angeles
Hollywood
Burbank
Tulsa, Oklahoma
Seattle, Washington
Los Angeles
Los Gatos
Hanford
Hamburg, New York



SOPHOMORE CLASS

Name CoursE
Regan, Louis John Sci.
Reppert, Allen Burrows Sci.
Richards, Raymond Gardner  Eng.
Ritchey, James Clifton Eng.
Robinson, Nigel Edgar Sci.
Root, William A rthur Eng.
Rosanoff, Richaxd Albert Seci.
Rothman, Sanford Eng.

*Roudebush, Bert Victor Sei.
Rubin, Sylvan Sci.
Ruggiero, Ralph John Seci.
Schneider, Selmer Guerton Eng.

*Scott, David Holcomb Sei.
Segerstrom, Richard John Sei.
Sharples, Thoma s Davy Sei.
Shultise, Quido Miles Eng.
Smith, Oscar A., Jr. Sci.
Smith, Paul Louis Eng.

*Smith, Philip Ernest Sci.
Smith, William Davis Eng.
Spotts, Ralph Hall, Jr. Sei.
Springer, Lee M. Eng.
Steel, Collis Kachler Eng.
‘Stirling, Elton B ernard Eng.
Streightoff, Franlk Doan Sci.
Strong, Herbert Davis Sci.
Sullivan, Edwin Franklin Eng.
Sundt, Harald Eng.
Tangren, Robert Fulton Eng.
Thomas, Neal Whitcomb Eng.
Umeda, Shigetoki Eng.
Van Dusen, Laurence William Eng.
Veenhuyzen, Paul Norman

Anton Eng.
Wallace, George Rockwell Sei.
Waugh, Robert Sei.

*White, Robert William Seci.
Williams, Robert Irving Sci.
‘Winchell, Robert Winslow Sci.
‘Woolson, John Robert Sci.
Younger, Udene Harl Sei.
Zukerman, Lester Goffin Eng.

HoME ApbrESs
Hollywood
Amarillo, Texas
Exeter
Lynwood
Inglewood
Huntington Park
Rosemead
Los Angeles
Glendale
Pasadena
Los Angeles
Beverly Hills
Pasadena
Sonora
South Pasadena
Pasadena
San Marino
Pasadena
Santa Ana
Porterville
Beverly Hills
Los Angeles
Butte City
Pasadena
Indianapolis, Indiana
Glendale
San Bernardino
Oslo, Norway
Grass Valley
Los Angeles
Los Angeles
San Diego

Monterey Park
Montesano, Washington
Los Angeles

Long Beach

San Juan Capistrano
Beverly Hills

Spokane, Washington
Los Angeles

Hollywood

FRESHMAN CLASS

Name
Abbey, Edward Kirk
Adams, Robert Powell
Alcock, Robert Ward
Alonso, Francisco Antonio
Anderson, Keith Elliott
Apstein, Theodore

HoME ADDRESS
San Diego
Arcadia
Towa City, Iowa
Los Angeles
Los Angeles
Mexico City, Mexico
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NaME
Baker, Friend Frederick
Barber, George Clair
Beller, Gordon Melvin
Benedict, Elson Gorman
Bennett, Dwight Henry
Bergmann, Frank Henry
Berlot, Robert Raymond
Biddison, Cydnor Mark
Billheimer, John S.
Bosworth, George Hobart
Brewer, Alexander Frederick
Brewer, Leo
Brooks, Marshall
Brose, Frederic Morgner
Brown, George Gordon
Brumfield, Robert Clarence
Brunner, Frederick Calvert
Campbell, Don C.
Cannon, George Richards
Carey, John Crawford
Christensen, Gordon Parley
Christie, Lee Stirling )
Cleveland, William Roy
Clinton, Raymond Otto
Connell, Robert Charles
Crane, Sheldon Cyr
Crawford, James Vaile
Cutler, John Padgitt
Daams, Gerrit
Daly, David D.
Davis, Leo
Dawson, Charles Wilson
Day, John Paul
Deniston, William
Dessel, Frank William, Jr.
Dickerson, Edward Oakes
Driscoll, Robert Bruce
Eakin, John Alburn
Eddy, Barry Thudichum
Ellis, Fxmerson Noel
Fleming, Robert Ernest
Flower, Ludlow
Foster, Gerald Pentland
France, Albert Finley
German, Irvine Fisk, Jr.
Gillings, John William
Gilman, Robert Winston
Golson, George Albert
Goodmanson, Lloyd Twedt
Green, Elliott Aaron
Grigg, Robert Webb
Haffner, Bernhard

HoME ADDRESS
Burbank
Pasadena
Los Angeles
Carmel
Tulsa, Oklahoma
Beverly Hills
Los Angeles
Alhambra
Pasadena
Montrose
Los Angeles
Los Angeles
Pasadena
Hollywood
Denver, Colorado
Los Angeles
Alhambra
Pasadena

Salt Lake City, Utah

Hollywood
Long Beach
Whittier
‘Whittier
Glendale
Santa Barbara
Los Angeles
Burbank
Pasadena
Alhambra
Pasadena
Los Angeles

Union City, Tennessee

Arcadia

South Pasadena
San Francisco
Redlands

Hood River, Oregon
Santa Paula
Denver, Colorado

Hamburg, New York

Glendale

Denver, Colorado
Los Angeles
Long Beach
Garden Grove
Medford, Oregon
San Rafael

Los Angeles
Eagle Rock
Hollywood
Pasadena
Kimberly, Nevada
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NaMmE
Hankey, Eugenne Daniel
Hardenbergh, Greorge Adams
Harlan, James "Turner
Harper, John Cline
Harris, Charles Gold
Haugen, Edward Bernard
Hayes, Wallace Dean
Held, Edward Emil
Hill, Boyce Milton
Hill, Kim, Jr.
Hines, Marion Farnest
Hirons, Robyn
Hitchings, Theodore Chester
Hofmann, Walter
Howard, Kenyon Bales
Jacobs, Millard W.
Jongeneel, James William
Kemp, Leroy James
Keyser, John H arold, Jr.
Kluge, William Thomas
Kohl, Jerome
Kupfer, Donald Harry
Laird, James Herbert
Larson, Walter Ramey
Lemm, Willys
Levitt, Leo Charles
Loeffler, Donald Edward
Lolmaugh, Orsonn Bernard
Long, Calvin W ashburn
Longwell, Paul Alan
Love, Bernard
Lynn, Rodney Scott
Mackay, Wallace Matthew
Main, John Hamilton
Maker, Robert Roy
Maleev, Ieonid Vliadimir
Manildi, Joe Frank
Marriott, William Robert Victor
Mayer, Jules Frederick
McCracken, Robert Weir
Merryfield, Lloyd William
Meyer, Robert B.
Mickley, Harold Somers
Munoz, Carlos Flores
Nagle, Darragh Jdmund
Nakado, Yoshinoe Young
Neufeld, I.ester IN,
Nicholson, William Mac
Oakes, Gibson
Oder, Frederick Emil
Oldson, Norman P.
Olson, Norman F.rie

HoME ADDRESS
Los Angeles
St. Paul, Minnesota
South Pasadena
Denver, Colorado
Hollywood
Los Angeles
Palo Alto
Pasadena
Los Angeles
Glendale
Long Beach
Portland, Oregon
Denver, Colorado
Bell
Altadena
Los Angeles
Honolulu, T. H.
Bell
Elko, Nevada
Portland, Oregon
Los Angeles
Los Angeles
Alhambra
Los Angeles
Pasadena
Sierra Madre
Inglewood
Hemet
Santa Monica
Santa Maria
Los Angeles
Pomona
Los Angeles
Evanston, Illinois
Santa Barbara
Hollywood
Soquel
Los Angeles
Los Angeles
Idaho Falls, Idaho
Los Angeles
Alhambra
Long Beach
Los Angeles
Scarsdale, New York
Azusa
Shafter
Pasadena
Seattle, Washington
Alhambra
Pasadena
Fallbrook
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NaME
Palmer, Charles Sumner, Jr.
Palmer, Jchn Gordon
Partch, Newell
Paul, Ralph Graham
Payne, Charles Melvin
Ray, Robert Stanley

Reynolds, Howard William, Jr.

Richardson, John Mead
Russell, Edward Lockard
Sandiford, Perry ILathrop
Sargent, Herbert, Jr.
Sattler, Leroy Edward
Scarborough, William Bertram
Schrader, Carl George
Shields, Alexander M.
Shisler, David Shepard
Shulman, Hyman Louis
Skalecky, Frank Hamilton, Jr.
Skaling, Percy Eaton
Smith, Randlow

Spalding, Delman Seward
Spielberger, Robert Elmer
Spooner, William Austin
Spraker, Jack David
Staatz, Dumont Sutherland
Staatz, Mortimer Hay
Stein, L.eon

Steinmetz, David Henry, ITI
Stevens, Jean Barrieu
Stone, William Welch
Stowell, Ellery Cory, Jr.
Sullivan, Richard Louis
Sweningsen, Oliver
Taggart, Robert Maurice
Thomas, Delbert David
Thompson, Ross Donald F.
Tielrooy, Jack

Todd, George Judson
Tomiyasu, Kiyo

Tuttle, Frederic Chanler
Van Dyke, Gilbert Rusk
Varnes, David Joseph
Vetter, Warren Herman
Wald, Edwin Prescott
Walker, Erwin M.
‘Walker, Richard Langan
Walter, Charles David
Walter, Don Lombard
Watkins, James M., Jr.
‘Wayman, Robert William
Weaver, Theodore Sol
‘Weir, Gordon Bruce

HoME ADDRrESS
Pasadena
Brawley
Pasadena
Laguna Beach
Denver, Colorado
Riverside
Beverly Hills
Ross
Los Angeles
Huntington Park
Pasadena
Maywood
Denver, Colorado
Mill Valley
San Mateo
Pasadena
Los Angeles
Coronado
Syracuse, New York
Los Angeles
Guilford, Connecticut
Manila, Philippine Islands
Long Beach
Los Angeles
Olive View
Olive View
Los Angeles
Hollywood
Long Beach
Beverly Hills
Santa Barbara
Glendale
l.ong Beach
Tulare
Riverside
Los Angeles
North Hollywood
Altadena
Las Vegas, Nevada
Cincinnati, Ohio
Fallbrook
Los Angeles
Los Angeles
Alhambra
Glendale
Alhambra
F.aston, Iilinois
Glendale
Pasadena
Los Angeles
Hollywood
Los Angeles
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Name
White, Howard Jack
Whittlesey, Dawvid Walter
Whittlesey, Jarxes Wright
‘Widenmann, John A.
Wilbur, Charles Clarence
Williamson, He rbert Edward
Womack, Kenneth Elliott, Jr.
Wood, Harry A lfred, Jr.
Worcester, Her bert Moore
Young, Robert Busbey

HoME Appress
Los Angeles
Portland, Oregon
Portland, Oregon
San Mateo
Pasadena
Pasadena
Houston, T'exas
Los Angeles
Pasadena
Los Angeles

291
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SUMMARY

GRADUATE SCHOOL
ResgarcH FELLOWS
National Research Fellows. ...

Research Fellows of the Institute.. ... ... ... 22
Comonwealth Fund Fellows...........oooo . 3
Intexrnational Research Fellows of the Rockefeller

Froundation ... 2
International Exchange Fellow.... .. o1
Research Fellow of the Carnegie Corporation. ... . 1

King’s College Research Fellow in Aeronautics.................. 1
Junior Fellow in Chemistry of the Harvard Society of
Fellows o 1
Fellow of the C. R. B. Educational Foundation..............._.. 1
Leverhulme Fellow ... 1
Research Assistants of the Institute......................_ . 31
68
GRADUATE STUDENTS -
Physics
Chemistry
Chemical Engineering ... 1
Mathematics ... 9
(€ o) o O SO 20
Biology . et eeeetememnestatenesen e eein 15
Meteorology ..o 18
Electrical Engineering .. RSN 19
Mechanical Engineering ... 7
Civil Engineering . 14
A eronautical Englneerlng .................. 45
221
UNDERGRADUATE SCHOOL
Seniors ... R OO 135
Juniors OO 141
SOpPhomMOTES ..o 164
Freshmen SSRGS OO 172
612

Total Number of Students 833



SUMMARY

COURSES AND OPTIONS OF UNDERGRADUATE STUDENTS

Science Course Seniors
Physics  .ooocoomeeen 11
Chemistry ... - 8
Applied Chemistry ... 18
Mathematics - .o 0
GeologY  ooeee e 7
BIOlOZY oo 6

Total - 45

ExNGINEERING COURSE
Electrical ....... - 23
Civil 23
Mechanical ..._..... 32
Aeronautical ... 12

Total .......... - 90

Juniors
15



Index

Subject Page
Abbreviations .............. 162, 271
ADSENCES ...t
Administrative Officers ......... 7
Admission .........coeeen 84, 138
Admission to Upper Classes..... 87
Admission to Graduate

Standing ...... ... 000 138
Advanced Degrees ......... 138, 141
Advanced Standing .............
Advisory Counecil ............... 7
Aero Club ..., 78
Aeronautical Laboratory ....... 71
Aeronautics

Undergraduate Subjects ...... 226

Fifth—Year and Advanced

Subjects ... .iieennnn 226-228
Aid for Students ............. 92, 100
American Petroleum Institute

Fellowships ........cco0veen. 157
Applied Mechanics

Undergraduate Subjects ..231-232

Advanced Subjects ............ 232

Asphalt Institute Fellowships....157
Assembly ... .o 162

Assistantships ............. ... 156
Associated Student Body...... 77, 90
Associates ...... ... il 60
Associates, Hall of the........... 75

Astrophysical Observatory and

Laboratory
Astrophysics .........ooiiiiiian 115
Astronomy and Physics

{3 151« P 8
Athenseum
Athletics ..
Auditorium
Bachelor of S01ence

Degreeof ..............n 62, 99, 267
Balch Graduate School of the

Geological Sciences ...........

Biological Sciences .......... 1
Biological Laboratories
Biology
Undergraduate Subjects ..247-249
Advanced Courses ........ 249-250
Blacker House .................. 76
Blacker Scholarships ............ 100
Board of Trustees 6

Books, Cost of.

Breakage ........... . 000 .

Bridge ILi.aboratory of Physics... 65
Buildings and Facilities......... 65
Calen@ar .........oveviveeennnns 4,5

California Institute Associates.. 60
California Tech, School Papet‘78 gg

Change of Schedule,.............

Chemical Engineering .......... 103
Chemical Laboratories .......... 66
Chemistry ..........voeeuv.n 103, 173

Chemistry, Applied, Laboratory.. 67

Subject Page
Chemistry and Chemical

Engineering

Undergraduate Subjects ..205-209

Fifth-Year and Advanced

Subjects ... ... 209-213

Civil Engineering ....... 106, 166, 177
Civil Engineering

Undergraduate Subjects ..214-216

Fifth-Year Subjects ....... 216-218

Advanced Subjects ........ 218-219
Cleveland Loan Fund............ 92
College Year .........couvivnnn..
Commencement ............... 5, 264
Conditions Removed ............ 96
Contents .......covvniiiiian... 3
Cosmopolitan Club .............. 78
Cost of Supplies and Books...... 91
Courses in Engineering......159, 164
Courses in Science. ... 160, 169
Credits .........ciiiiiininvan. 96
Crellin Chemical Laboratory..... 66
Culbertson Hall ...,............. 72
Dabney Hall of the

Humanities ................
Dabney House ............

Damage to Property
Daniel Guggenheim Aeronautical

Laboratory ................ 71, 108
Daniel Guggenheim Airship

Institute ....... ... .00, 108
Daniel Guggenheim Graduate

School of Aeronautics.......... 10
Dates of Examinations.. .b

Deans ......cevvevuiuen. 7
Debating . . .79
Degrees ..ovvuveneuncnenn .139
Degrees Conferred, 1936 .........
Deposits .......... ... 0oL 90, 91, 139
Description of Undergraduate

and Fifth-Year Courses........ 159
Discipline ........o.cviiiiiin 94
Dismissal .........o..iiiiai., 94
Divisions of the Institute........ 49
Division of the Year............. 5
Doctor of Philosophy,

Degree of ............. 141,144, 264
Dormitory ..........cceveiinann.
Drake Scholarships ............. 100
Dramatics ........c..ciiiiiiinn. 80
Economics

Undergraduate Subjects ..259-261

Fifth-Year and Advanced

Subjects ...ov.iiiiiiae.. . 261
Educational Policies ............ 62
HEducational Facilities ........... 65
Electrical Engineering ..107, 165, 177
Electrical Engineering

Undergraduate Subjects ..198-200

Fifth-Year Subjects ....... 200-203

Advanced Subjects ........ 203-204

o Lalal
Juh 1 R



Subject
Erﬁergency Hospi talization
d

Employment
Engineering .....
Engineering Course Cees
Engineering Draw’ing ....... 233-234
Engineering Resezrch

Laboratory
Engineering Societies ........... 73
English ~

Undergraduate Subjects ..251-254

Fifth-Year and -Advanced

Subjects 254

Enrollment ...... =.:vv... 84, 247, 271
Entrance Examinztions ...... 85, 87
.84, 87, 138

Entrance Requirerments..
Ethics (see Philosophy)
Examinations ... . ..o,
Executive Council -
Expenses
Extra-Curricular Opportunities . 77
Facilities, Educational .......... 65
Facult
Faculty Committee on Student

Relations
Faculty Officers arnd Committees 8

Fees ...civiivenne cvne- 87, 90, 91, 139
Fellowships and A ssistant-

ships ......civic o,
Fifth-Year Courses .......... 62, 159

Fleming House .. . ..
Four-Year Courses
Freshman Admissions .

Freshman Prize Scholarsh psS....
Gas Engine Laboratory .........

Gates Chemical Laboratory...... 66
General Regulations ............ 94
Geological Researchh ............. 112

Geological Sciences
Geological Sciences (Geology,
Paleontology and Geophysics)
Undergraduate Subjects ..237-238
Undergraduate or Graduate
Subjects
Graduate Subjects ...
Geology and Paleontolog
Grades on Degrees.
Grading, Scholastic

Graduate Life ............

Graduate Opportunities

Graduate Standing .............. 138

Graduate Students .............. 271

Graduates, 1936

Graduation .......

GUueStS ... . e e

Guggenheim Aeronautical
Laboratory ................ 71, 108

Hall of the Associates........... (5]

Hall of the Humanities....... 72, 118

Health Service ....
Heating Plant ...
High Potential Res
Laboratory ............. ... 66
History and Governinent
Undergraduate Subjects ..257-258
Subjects ... i 258

Fifth-Year and Advanced

Subject
Holidays +vovvvnvriinvinn e e,
Honor System .
Honor Standing ... A
Honor Students, Aid for 9
Honor Students, Committee on.. 98
Honors and Scholarships, 1936...269

Hospital Services ............... 81
Hospitalization Fee ........ .. 81, 139
House DU€S ......covvieneueinn. 91
Hughes Loan Fund......... ..... 92
Humanities ...........coo0eu. .. 118
Humanities, Hall of the.... .. 72, 118
Huntington Library and Art

Gallery «oiieiiiiiiniiannnn vewnn, 7
Hydraulic Engineering Research.106
Hydraulic Laboratory ...... ..... 69
Hydraulics

Undergraduate Subjects . ..... 235

Advanced Subjects ....... .235-236
Inspection Trips ................ 91
Inspiration Consolidated Copper

Company Research Fund...... 57

Institute Associates, California.. 60
Institute Research Fellowships. 157
Jackson Loan Fund
Junior Prize Scholarships........ 101
Kellogg Radiation Laboratory... 73
Kerckhoff Laboratories of

Biology
Laboratories
Languages .....
Late Registration .
Leave of Absence .
Lecture Courses

Libraries .........coiiiiiiiiaL.
Loan Funds .....................
Marine Biology .................. 73
Marine Station at Balboa........ 73
Master of Science,

Degree of ............. 62, 139, 265
Mathematics ........... 103, 172, 179
Mathematics

Undergraduate Subjects ..190-192
Undergraduate or Graduate
Subjects ... ... .. 192-194
Graduate Subjects ........ 194-197
Mechanical Engineering.106, 167, 178
Mechanical Engineering,

Undergraduate Subjects ..220-223
Fifth-Year and Advanced
Subjects ... .. 223-225
Meteorology ........ 109, 179, 229-230
Million-Volt Transformer ....... 66
Minimum Scholarship Require-
MENES o veviiei i inra e 96
Mount Wilson Observatory...... 115

National Research Fellowships..157
National Youth Administration.. 93
Norman Bridge Laboratory of

Physics ... i
Observatory Council .. ... .
Officers, Administrative
Officers of the Board of

Trustees ..............cccvuu.. 6
Officers and Committees of

the Faculty ................... 8
Olive Cleveland Fund............ 92
Options
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Subject Page
Paleontology .................... 111
Part-Time Schedule ............. 99
Petroleum Institute ............. 157
Philoso phy, Ethics and

Sociology ...l 262
Physical Education .......... 81, 263

Physical Examinations ...81, §5, 263
Physics 2
Physics

Undergraduate Subjects...182-183
Undergraduate or
Gracduate Subjects ......184-186
Graduate Subjects ..... .186-189
Physics Laboratory ............. 65

Physics Review .................
Pi Kappa Delta .................
Policies, Educational ............
Prizes
Probation ................ ... ... 9
Publications of the Staff.........
Public Juectures .................
Radiation Laboratory ...........
Registration
Registration Fee ................ 87
Reinstatement ..................
Requirements for Admission
Requirement for Graduation.
Requirements, Scholastic .
Research at the Institute........
Research Fellowships ...........
Research Laboratory of

Applied Chemistry ............ 67
Research in Physics......... 102, 189
Residerice Requirement ......... 143
Ricketts House ................00 76
Room and Board, Costof......... 91
Roster of Students............... 271
Schedu les of Undergraduate

COUTSSES vvvvnverinnennaananan 162

Schedules of Fifth-Year Courses.177
Scholarships ........... ... 100
Scholastic Grading and
Requirements ... ....95, 139, 141
60, 169

Science Courses ............ 1
Laboratory ................ 72, 112

Seismological Research

Subject Page
Self-Support ........ i, 93
Sigma Xi o vivr i 79
Sociology (see Philosophy)

Soil Conservation Laboratory.... 70

Sophomore Prize Scholarship....101
Southern California Public

Speaking Assn,
Staff of Instruction and

Research ....................
Steam Laboratory ...............
Student Employment
Student Health Program .
Student Houses ...........
Students on Probation ..........
Student Organizations ..........
Students, Rosterof..............
Study and Research at the

Institute ........ ... . il 102
Subjects of Instruction.......... 182
Summary of Staff of Instruction

and Research ................. 49
Supplies, Costof................. 91
Tau Beta Pi..................... 79
Teaching Fellowships ........... 156
Telescope, 200-Inch ............. 115
Terms ..ouivtinrnrinnnaeennsn
Thesis ........

Throop Hall ...
Transformer, M
Trustees, Board of
Tuition ..ol

TUndergraduate Courses ...... 62, 162
Undergraduate Student Houses.. 76
Undergraduate Students 279

Units, Explanation of........ 96, 162
Units for Graduation............ 96
Upper Class Admissions......... 87
Vacations .......covvveni e 5
Vaccination ................... 86, 89
Visiting Professors, 1936~1937.... 48
W. K. Kellogg Laboratory of
Radiation ..................... 73

William G. Kerckhoff
Laboratories of the

Biological Sciences ............ 73
Y. M. C A i 80, 93
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