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1937 
JANUARY L .................................................. Registration (9 A. M. to 3 P. M.) 
JANUARY 16 .................................... Examinations for Removal of Conditions 
MARCH 1.. .. Last Day for Applications for Fellowships and Assistantships 
MARCH 15-20 .......................................................................... Term Examinations 
MARCH 20 ........ N otifications of A wards of Fellowships and Assistantships 
MARCH 20 .............................................................. End of Second Term (12 M.) 
MARCH 21-28 .................................................................................................... Recess 
MARCH 26....... . .......... Meeting of Freshman Registration Committee 
MARCH 27....... . .......................... Meeting of Registration Committee 
MARCH 29.... . ..................................... Registration (9 A. M. to 3 P. M.) 
APRIL 10....... . ..................... Examinations for Removal of Conditions 
APRIL 17 .................... List of Approved Candidates for Bachelor of Science 

Degree Posted 
APRIL 24 and MAY 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 
MAY 30-31 ............................................................................ Memorial Day Recess 
JUNE 5 .................. 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.) 
JUNE 9................... . ...................................... Faculty Meeting (10 A. M.) 
JUNE 10......... . .................................................................................. Class Day 
JUNE 11........ . ................................................................. Commencement 
JUNE 11 ............................................... Annual Meeting of Alumni Association 
JUNE 10-12.... . ............. Examinations for Admission to Upper Classes 
JUNE 12 ................................................................ End of College Year (12 M.) 
JUNE 21....... . ........ Meeting of Freshman Registration Committee 
JUNE 22.... . ........................................... Meeting of Registration Committee 
SEPTEMBER 10 and 11.. ...... Examinations for Admission to Freshman Class 

(see Page 85) 
SEPTE::IfBER 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.) 
SEPTE::IfBER 24 .............................. General Registration (9 A. M. to 3 P. M.) 
SEPTEMBER 27 ................................................................ Beginning of Instruction 
NOVEMBER 25-27 .................................................................. Thanksgiving Recess 
DECEl\fBER I.. .. Last Day for Announcing Candidacy for Bachelor's Degree 
DECE::IfBER 13-18 ...................................................................... Term Examinations 
DECEl\IBER 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.) 
DECEMBER 27.. ...................... Mccting of Freshman Registration Committee 
DECEMBER 28............. .. ......................... Meeting of Registration Committee 
JANUARY 3, 1938 ......................................... Registration (9 A. M. to 3 P. M.) 



(Arranged in the order of seniority of service) 

HIRAM W. W ADSWORTH ............................................................................ Pasadena 
ARTHUR H. FLEMING ........... . ........................................................ Pasadena 
GEORGE E. HALE ....................... . . ..................... South Pasadena 

HENRY M. ROBINSON ............................................................................ Pasadena 
HARRY CHANDLER..................... . ................................. Los Angeles 
HENRY 'V. O'MELVENY.............. . .............................................. Los Angeles 
ALLAN C. BALCH.......................... . ............................................ Los Angeles 
LOUIS D. RICKETTS .................................................................................... Pasadena 
WILLIAM L. HONNOLD ........................................................................ Los Angeles 
HARRY J. BAUER .................................................................................... San Marino 
BEN R. MEyER ..................................................................................... Los Angeles 
HARVEY S. MUDD.......... . ..................................... Beverly Hills 
JAMES R. PAGE...................... . ...................................................... Los Angeles 
GEORGE E. F ARRAND ............................................................................ Los Angeles 
WILLIAM C. McDuFFIE ........................................................................ San Marino 
MAX F ARRAND ........................................................................................ San Marino 
JOHN S. CRAVENS ...................................................................................... Pasadena 
J. HUDSON POOLE ...................................................................................... Pasadena 

OFFICERS 

ARTHUR H. FLEMING .............................................................. President Emeritus 
ALLAN C. BALCH ...................................................................................... President 
HENRY M. ROBINSON ............................................................ First Vice-President 
HENRY W. O'MELVENY............ ..... Secolld Vice-President 
HIRAM W. 'Y ADSWORTH ..................................................... Third Vice-President 
J. HVJ)sON POOl.E.. . .................................. Treasurer 
EDWAUD C. BAUUETT ................................................ Comptroller and Secretary 

BEN R. MEYEU 

FINANCE COMMITTEE 

ALLAN C. BALCH, Chairman 
HARVEY S. MUDD 

JAMES R. PAGE 
LOUIS D. RICKETTS 



i\llmlttl!ltratiur ®ffiurn nf th,r 1Jtt!ltttutr 

EXECUTIVE COUNCIL 

ROBEBT A. MILLIKAN, Chairman 
ALLAN C. BALCH 

HARVEY S. MUDD 
\VILLIAl\l B. MUNRO 
HENRY M. ROBINSON GEORGE E. HALE 

MAX MASON HTClIARD C. TOLMAN 
THOMAS H. MORGAN 

EDWARD C. BARRETT, Secretary 

CHAIRMEN OF DIVISIONS 

ROBERT A. MILLIKAN .... Physics, Mathematics, and Electrical Engineering 
Chemistry and Chemical Engineering 

FRANKLIN THOl\lAS .................................... Civil and Mechanical Engineering 
JOHN P. BUWALDA .................................................................. Geological Sciences 
THOMAS H. MORGAN .................................................................................... Biology 
CLINTON K. JUDy .................................................................................. Humanities 
ROYAL W. SORENSEN .............................................................. Physical Education 

OTHER OFFICERS 

EDWARD C. BARRETT .............................................................................. Comptroller 
RICHARD C. TOLMAN ............................................ Dean of the Graduate School 
FREDERIC \V. HINRICHS, JR ....................................... Dean of Upper Class men 
JOlIN H. MACARTHUR ....................... , ...................................... Dean of Freshmen 
PHILIP S. FOGG .......................................................................................... Registrar 
W. NOEL BIRCH BY .................................................................. Assistant Registrar 

i\llulnnry Q1nUttrtl 

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

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

JOHN C. MERRIAM, President, Carnegie Institution of Washington. 

CHARLES L. REESE, Chemical Director, E. I. dll Pont de Nemours and 
Company. 
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OFFICERS 

CHAIRl\rA~, C. K. JUDY 
SECRETARY, H. C. Van Buskirk 

FACULTY BOARD 

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

FACULTY COMMITTEES 

ADMISSION TO UPPER CLASSES, Chairman, S. J. Bates 
ASSEMBLY, Chairman, C. K. Judy 
COMMENCEMENT EXERCISES, Chairman, L. \V. Jones 
COURSE IN ENGINEERING, Chairman, W. W. Michael 
COURSE IN ScmNcE, Chairman, W. R. Smythe 
FRESHMAN ADMISSION AND REGISTRATION, Chairman, J. E. Bell 
GRADUATE COURSES OF STUDY, Chairman, R. C. Tolman 
HONOR STUDENTS, Chairman, Morgan Ward 
LECTURERS AND VISITS FOR OUTSIDE ORGANIZATIONS, Chairman, R. E. 

Untereiner 
MUSICAL ACTIVITms, Chairman, F. Thomas 
PHYSICAL EDUCATION, Chairman, R. W. Sorensen 
PUBLICATIONS AND PUBLICITY, Chairman, William Huse 
REGISTRATION, Chairman, P. S. Fogg 
RELATIONS TO HIGH SCHOOLS, Chairman, E. C. Watson 
STUDENT AID, Chairman, F. W. Hinrichs, Jr. 
STUDENT BODY FINANCE, Chairman, H. N. Gilbert 
STUDENT HEALTH, Chairman, H. Borsook 
STUDENT RELATIONS, Chairman, F. Thomas 
STUDEN!' SOCIAL FUNCTIONS, Chairman, L. W. Jones 



~tntf of 1Jttstrudiou aU{l 1Rrsrarr4 
ROBERT ANDREWS MILLIKAN, PH.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. Sc.D. (hon.). Oberlin 
College, 1911; Northwestern University, 19]3; 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, Lw6w, Poland, 1926; University 
of Ghent, 1927; Docteur Honoris Causa, University of Liege, 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, 1917-1919; American Representative, Troisieme 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, Societe 
Batave de Philosophie Experimentale 1l. Rotterdam, Academie des 
Sciences de Russie, Institut de France Academie 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 Societe 
Hollandaise des Sciences, Royal Irish Academy, Die Gesellschaft der 
Wissenschaften zu G6ttingen, Bayeresche Akademie der Wissenschaf­
ten zu Muenchen, Association des Ingenieurs de Liege, 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 Legion d' Honneur, 1931; Commander, 1936. 
California Institute, 1916-

1640 Oak Grove Avenue 

MAX MASON, PH.D., LL.D., Sc.D. 
Vice-Chairman of the Observatory Council 

Member of the Executive Council 
R.L .. University of 'Wisconsin, 1898; Ph.D., University of G6ttingen, 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; 



10 CALIFORNIA INSTITUTE OF TECHNOLOGY 

Dartmouth College, 1927. Sc.D. (hon.), Columbia Univer~ity, 1926. 
Colloquium Lecturer, American Mathematical Society, 1906; Visiting 
Lecturer, ;Uathematical PhYHics, Harvard Lniversity, 1911-1012; Mem­
ber of Research Staff, Naval Experiment Station, New London, Con­
necticut, 1917-] n~l. :\Iember, National Academy of Sciences. Californhl 
Institute, 1936-

1386 Orlando Road 

THOMAS HUNT MORGAN, PH.D., LL.D., Sc.D., Nobel Laureate 
Chairman of the Division of Biology, 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 University, 1904-1928. 
LL.D., Johns Hopkins University, 1915; University of Kentucky, 1916; 
McGill University, 1921; University of Edinburgh, 1922; University of 
California, 1930; Sc.D. (hon.), University of Michigan, 1924; Docteur 
Honoris Causa, UniverSity of Paris, 1935; Ph.D. (Dr. of Nat. Phil.), 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 Sciences, 1927-1931; Member, Linnean Society of London; 
Royal Society of Sciences of Denmark; Foreign Member, Royal Society 
of London; Finnish Society of Sciences; Associate Member, Societe Roy­
ale des Sciences Medicales et Naturelles de Bruxelles; Society BeIge de 
Biologie, Bruxelles; Societe de Biologie de France; Corresponding 
Member, Zoological Society of London; Academie 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 Accademla 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 

WILLIAM BENNETT MUNRO, PH.D., LL.D., LITT.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 
California, 1930; Parker Traveling 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, ]906-1912; Professor of Municipal 
Government. 1912-1925; Jonathan Trumbull Professor of American 
History and Government, In5-1930; Chairman of the Division of His­
tory, Economics and Government, Harvard University, 1920-1928; 
Weil Foundation Lecturer, University of North Carolina, 1921; Mc­
Bride Foundation Lecturer, Western Reserve University, 1925; Jacob 
H. Schiff Foundation Lecturer, Cornell University, 1926; Marfteet Lec­
turer, University of Toronto, 1929; 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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RICHARD CHACE TOLl\IAN, PH.D. 

Professor of Physical Chemistry and Mathematical Physics 
Dean of the Graduate School 

Member of the Executive Council 

S.B. in Chemical Engineering, Ma~sachusetts 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 

EDWARD CECIL BARRETT, 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-

949 North Chester Avenue 

HARRY BATEMAN, PH.D. 

Professor of Mathematics, Theoretical Physics, and Aeronautics 

B.A., Cambridge University. 1903; Smith Prize, 1905; Fellowship, Trinity 
Colleg-e. Cambridge, 1905-1911; Universities of Giittingen 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, PH.D. 

Professor of Physical Chemistry 

B.A., McMaster University, Toronto, 1907; M. A., 1909; Ph.D., University 
of JIlinois, 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-

901l Rose Villa Street 
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ERIC TEMPLE BELL, PH.D. 
Professor of Mathematics 

A.B., Stanford University, 1904; A.M., University of ·Washington, 1908; 
Ph.D., Columbia University, 1912. Instructor, Assistant l'rofessor, 
Associate Professor, University of Washington, 1912-1922; Professor, 
1922-1926. Bocher Prize, American Mathematical Society, 1924; Vice­
President, American Mathematical Society, 1926-; Colloquium Lec­
turer, American Mathematical Society, 1927. Professor, summer 
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 

J AlI-IES EDGAR BELL, PH.D. 
Professor of Chemistry 

S.B., University of Chicago, 1905; Ph.D., University of Illinois, 1913. 
Graduate student, University of Chicago, 1908-1910. Instructor In 
Chemistry, University of Washington, 1910-1911, 1913-1916. Associate 
Professor, California Institute, 1916-1918; Professor, 1918-

R. D. 1, Box 639, Pasadena 

HENRY BORSOOK, PH.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-

1191 Constance Street 

IRA SPRAGUE BOWEN, PH.D. 
Professor of Physics 

A.B., Oberlin College, 1919; Ph.D., California Institute of Technology, 1926. 
Assistant 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-

380 Bonita Avenue 

JOHN PETER BUWALDA, PH.D. 
Professor of Geology 

B.S., University of California, 1912; Ph.D., 1915. Instructor, University ot 
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-

9103 San Pasqual Street 
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W. HOWARD CLAPP, 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 A venue 

ROBERT L. DAUGHERTY, M.E. 

Professor of Mechanical and Hydraulic Engineering 

A. B. in Mechanical Engineering, Leland Stanford Junior University, 1909; 
M. 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 

THEODOSIUS 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
fornia Institute, ] 928-1929; Assistant Professor, 1929-1936; Professor, 
1936-

360 South Wilson A venue 

PAUL SOPHUS EpSTEIN, PH.D. 

Professor of Theoretical Physics 

C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., UniverSity of Munich, 
1914. Assistant in Physics, Moscow Institute of Agriculture, 1906-
1907; Assistant in Physics, Moscow University, 1907-1909; Privat 
docent, Moscow University, 1909-1913; Privat docent, University of 
Zurich, 1919-1922. Member National Academy of Sciences. California 
Institute, 1921-

1484 Oakdale Street 

BE NO GUTENBERG, PH.D. 

Professor of Geophysics 

Technische Hochschule, Darmstadt, 1907; Universitiit Gottingen, 1908; 
Ph.D., 1911. Assistant Zentral BUro der Internationalen Seismolo­
gischen Vereinigung, Strassburg, 1913-1914; Reichszentrale fuer Erd­
bebenforschung, Strassburg, 1914-1919; Privatdozent fuer Geophysik, 
Universitat Frankfurt AIM, 1924-1926; A. O. Professor, 1926-1930. 
California Institute, 1930-

399 Ninita Parkway 
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FREDERIC W. HINRICHS, 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, 1928-

1071 North Garfield Avenue 

WILLIAM VERMILLION HOUSTON, PH.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-
1981; Professor, 1981-

3207 Lombardy Road 

CLINTON KELLY JUDY, M.A. 

Professor of English Language and Literature 

A.B., University of California, 1903; M.A., 1907; B.A., Oxford University 
1909; M.A., 1918; M.A., Harvard University, 1917. California Institute 
1909-

13525 'Woodstock Road, San Marino 

TJJEOIJOHE \'ON KAIU'LI.N, PH.D., DH. bw. 
Professor of Aeronautics 

Director of the Daniel Guggenheim Laboratory 

M.E., Buuapest, 1902; Ph.D., G6ttingen, 1908. Honorary degree of Doctor 
of Engineering, University of Berlin, 1929. Privat docent, Giittingen, 
1910-1918; Professor of Mechanics and Aerodynamics, Director of the 
Aerodynamical Institute, University of Aachen, 1918-1984; Honorary 
Adviser of the Aeronautical Department of Thing Hua University 
(China), 1933- Member of Gesellschaft der Wissenschaften zu G6t­
tingen, 1925; foreign member of the Royal Academy of Sciences, Torirto, 
1928; Honorary Fellow, Institute of Aeronautical Sciences, 1936. Rouse­
Ball Lecturer at the University of Cambridge, 1937. California Insti­
tute, 1928-

1.501 South Marengo Avenue 

WILLIAM NOBI.E LACEY, PH.D. 

Professor of Chemical Engineering 

A.n. in Chemical Eng-Ineering, 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 Technology, 1916. In­
structor, California Institute, 1916-1917; Assistant Professor, 1917-1919; 
Associate Professor, 1919-1981; Professor, 1931-

52136 Minoru Drive 
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GU.UIA~I ALLAN LAING, M.A. 

Professor of Economics and Business Administration 

B.A .• University of Liverpool, 1908; M.A., 1909; Gladstone Prize in History 
and Political SCience, Rathbone Prize in Economics, Liverpool 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, 1919-1921. California 
Institute, 1921- 164B Pleasant Way 

CHAUI.ES CHUISTIAN LAURITSEN, PH.D. 
Professor of Physics 

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

1444 Blanche Street 

JOHN RODEUTSON MACARTHUU, PH,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, 1903-1910, 1911-1913; 
Professor of English, Kansas State Agricultural College, 1914-1920. 
Agent of International Committee of Young Men's Christian Asso­
ciation, Ellis Island, 1910-1911. Associate Professor, California Insti­
tute, 1920-1923; Professor and Dean, 1923-

866 South Pasadena A venue 

ROMEO RAOUL MAUTEL, S.B. 
Professor of Structural Engineering 

S.B., Brown University, 1912. Instructor In Civil Engineering, Rhode 
Island State College, 1913-1914; Instructor in Civil Engineering, 
Mechanics Institute, 1914-1915, With Sayle .. 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
Pacific 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 

SEELEY G. MUDD, M.D. 
Professor of X-Ray Therapy 

Director of Radiological Research 

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

1550 Oak Grove Avenue 
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LINUS PAULING, PH.D., Sc.D. 

Professor of Chemistry 
B S Oregon State Agricultural College. 1922; Ph.D., California Institute 

. 'bf Technology, 1925. Sc.D. (hon.), Oregon State Agricultural College, 
1933. National Research Fellow in Chemistry, 1925-1926. Foreign 
Fellow of the John Simon Guggenheim Memorial Foundation, 1926-1927. 
Lecturer in Physics and Chemistry, UniverSity of California, 1928-1933; 
Massachusetts Institute of Technology, 1932. 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 

THEODORE GERALD SOARES, PH.D., D.D. 

Professor of Ethics 
A.B., University of Minnesota, 1891; A.M., 1892; Ph.D., UniverSity of Chi­

cago, 1894; D.E., 1897; D.D., Knox College, 1901. Professor of Homi­
letics, University of Chicago, 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 

ROYAL WASSON SORENSEN, 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 Engineer, Pacific Light and Power 
Corporation, 1913-1917. Consulting Engineer, U. S. Electrical Manu­
facturing Company, 1917-1929, 1930-32. Consulting Engineer, Circuit 
Breaker Research Department, General Electric Company, 1929-1930. 
Member, Board of Consulting Engineers, Metropolitan Water District 
of Southern California, 1931-. Vice-President, American Institute of 
Electrical Engineers, 1933-1935, and member of Board of Directors, 
1936-. Associate Professor, California Institute, 1910-11; Professor, 
1911- 384 South Holliston Avenue 

CHESTER 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 

ALFRED HENRY STURTEVANT, PH.D. 
Professor of Genetics 

A.B., Columbia University, 1912; Ph.D .. 1914. ReRearch As"iRtant. 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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FRANKLIN THOXAS, C.E. 

Professor of Civil Engineering 

B.E., University 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 Fower 
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 El Molino Avenue 

HARRY CLARK V AN BUSKIRK, PH.B. 

Professor of Mathematics 

Ph.B .• Cornell University. 1897. Associate Professor. California Institute. 
1904-1915; Registrar, 1915-1935; Professor, 1915-

390 South Holliston A venue 

EARNEST CHARLES WATSON, PH.B. 

Professor of Physics 

Ph.B., Lafayette College, 1914; Assistant in Physics, Univer~lty of Chicago, 
1914-1917. Assistant Professor, California Institute, 1919-1920; Asso­
ciate Professor, 1920-1930; Professor, 1930- IH?4 Mar Vista Avenue 

FUlTS WAUMovr WENT, PH.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, Koninklijke Akaaemie van Wetenschappen te 
Amsterdam. Assistant Professor, California Institute, 1932-1935; Pro-
fessor, 1935- 200 South Catalina Avenue 

DINSMORE ALTER, PH.D. 

Research Associate in Statistics 

B.S .. Westminster College (Pa.). 1909; M.S., University of Pittsburgh, 19W; 
Ph.D., University of California, 1916. Instructor in Physics and Astron­
omy, University 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, Los 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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JOHN AUGUST ANDERSON, PH.D 

Research Associate in Astrophysics* 
Executive Officer of the Observatory Council 

B.S., Valparaiso College, 1900; Ph.D., Johns Hopkins University, IV07. 
Associate Professor of Astronomy, Johns Hopkins University, 1908-
1916; Physicist, Mount Wilson Observatory, 1916-. California Insti­
tute, 1928- 994 Poppy Street, Altadena 

SA~IUEL JACKSON BARNETT, PH.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, 190,5-
1911; Assistar.t 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 Los Angeles, 1926-. Recipient of 
Comstock Prize, National Academy of Sciences, 1918; Fellow of the 
American Academy of Arts and Sciences. California Institute, 1923-

939 Thayer A venue, Westwood Hills, Los Angeles 

GODFREY DAVIES, M.A. 

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, 1931-. California Institute, 1930-

395 South Bonnie Avenue 

JESSE WILLIAM MONROE DuMOND, PH.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 

RnWI" FRANCIS GAY, PI·r.D., LL.D., Ll'l'T.D. 

Associate in Economic History 
A.B., University of Michigan, 1890; Ph.D., University of Berlin, 1902. 

Instructor, Assistant Professor, and Professor of Economics, 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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JOSEPH BLAKE KOEPFLI, D.PHIL. 
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, 1929-1931. California Institute, 1932-

1101 San Pasqual Street 

CLYDE STANLEY McDOWELL, Captain U. S. N.* 
Supervising Engineer for the 200-inch Telescope 

Graduate U. S.·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. S. 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 Harbor, 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 

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

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

Meadow Grove Avenue, Flintridge 

FRANCIS GLADHEIlII PEASE, D.Se. 
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, 1913-. Chief Draftsman, National Re­
search Council, 1918. Fellow of Royal Astronomical Society, London. 
California Institute, 1928- 8:34 North Holliston Avenue 

RUSSELL 'VILLIAlIIS 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. 'Vashington, 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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FREDERICK MAURICE Po WICKE, LI'l'T.D., LL.D., F.B.A. 
Research Associate in History 

Graduate of Manchester and Oxford ·Universities. Fellow of Merton Col­
lege, Oxford, 1908; Professor of History, Queen's UniVersity, Belfast, 
1909-1919; Professor of Medieval History, University of :Manchester, 
1919-1928; Regius Professor of Modern History, University of Oxford, 
1928-. President of the Royal Historical Society, 1933-1937. Research 
Associate, Huntington Library, 1936. California Institute, 1936-1937. 

Athenreum 

DAVID NICHOL S:lUTH, D.LITT., LL.D. 

Associate in Literature 
M.A. University of Edinburgh, 1895; studied at the Sorbonne, 1896-1897. 

Assistant and Lecturer in English, University of Glasgow, 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 English 
Literature, University of Oxford, 1929. Fellow of the British Academy, 
1932. Research Associate, Huntington Library, 1936-1937. California 
Institute, 1936-1937. 

AfhenreUln 

CARL CLAPP THOl\IAS, M.E. 
Associate in Engineering Research 

Stanford University, 1891-1894; M.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, 190~-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, 1~~3. Member American Bngineering 
Council, 1923-. Longstreth Medalist, Franklin Institute, for work on 
measurement of gases, 1912. California Institute, 1925-

165 Linda Vista Avenue 

HARRY OSCAR WOOD, 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, 19H-

220 North San Rafael Avenue 

LOUIS BOOKER WRIGHT, PH.D. 

Associate in English Literature 

A.B., Wofford College, 1920; M.A., University of North Carolina, 1924; 
Ph.D., 1926. Instructor in English, University of North Carolina, 1925-
1927; Johnston Research Scholar, Johns Hopkins University, 1927-1928; 
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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ERNEST 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 

IAN CAMPBELL, PH.D. 

Associate Professor of Petrology 

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

405 South Bonnie Avenue 

ROSCOE GILKEY DICKINSON, PH.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 A venue 

HORACE NATHANIEL GILBERT, 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 

ALEXANDER GOETZ, PH.D. 

Associate Professor of Physics 

Ph.D., University of Giittingen, 1921; Habilitation, 1923. Assistant Pro­
fessor of Physics, University of Giittingen, 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-

2400 N. Holliston Avenue 
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ARTHUR LOUIS KLEIN, PH.D. 

Associate Professor of Aeronautics 

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

2771 Glendower Avenue, Los Angeles 

ROBERT TALBOT KNAPP, PH.D. 

Associate Professor of Hydraulic Engineering 

B.S., lVlassachusetts 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 MecJ.anical Engineers Freeman 
Scholar in Europe, 1929-1930. Consultant, Metropolitan Water District 
of Southern California, 1931-; Collaborator, Soil Conservation Service, 
U. S. Department of Agriculture, 1935-1936; Cooperative Agent and 
Hydraulic Engineer, Soil Conservation Service, 1936-. Instructor, 
California Institute, 1922-1930; Assistant Professor, 1930-1936; Asso­
cia te Professor, 1936-

1320 Eaf>t California Street 

HOWARD JOHNSON 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
sity 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 A venue 

SAMUEL STUART MACKEOWN, PH.D. 

Associate Professor of Electrical Engineering 

A.B., Cornell University. 1917; Ph.D., 1923. Instructor in Physics, Cornel! 
University, 1920-1923. National Research Fellow in Physics, California 
Institute, 1923-1926; Assistant Professor, 1926-1931; Associate Professor, 
1931-

124,0 Arden Road 

GEORGE RUPERT MACMINN, A.B. 

Associate Professor of English Language and Literature 

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

255 South Bonnie A venue 
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'VILLIA::II W. MICHAEL, B.S. 

Associate Prolessor 01 Civil Engineering 

B.S., in Civil Engineering, Tufts College, 1909. With New York City on 
topographic ,,;urveys, 190fJ-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 Es­
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 

ARISTOTLE D, MICHAL, PH,D, 

Associate Professor of Mathematics 

A.B., Clark University, 1920; A.M" 1921; Ph.D" Rice Institute, 1924. 
Teaching Fellow in Mathematics, Rice Institute, 1921-1924; Instructor 
in Mathematics, Summer Quarter, 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-

900g Oakdale Street 

CY.ARK BLANCHARD MILLIKAN, PH,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. ROBERT OPPENHEIMER, PH,D, 

Associate Professor 01 Theoretical Physics 

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

GENNADY W, POTAPENKO 

Associate Prolessor 01 Physics 

Dip!. in Phys., Un:v€rRity pf Moscow, 1917; Habilitation, 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 Iaroslawl. 1924-1926; Associate Pro­
fessor, Mining Academy of Moscow, 1917-1927. Professor of Physics 
ann PirectoJ' of the Ph:vsical Institute. Mining Aca(l~m~r of l\fo~(';ow. 
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 G6ttingen, 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; Rese!lrch Fellow, 1931-1932; Associate 
Prof0ssor, 1932- . 

1718 Oakdale Street 
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WILLIAM RALPH SMYTHE, 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 

MORGAN WARD, PH.D. 
Associate Professor of Mathematics 

A.B., University of California, 1924; Ph.D., California Institute of Tech­
nology, 1928. Research \Yorl<er in Mathematics, Institute for Advanced 
Study, 1934-1935. Assistant in Mathematics. California Institute, 1925-
1926; Teaching Fellow, 1926-1928; Research Fellow, In8-1929; Assistant 
Professor, 1929-1935; Associate Professor, 1935-

~41 South Holliston A venue 

LUTHER EWING WEAR, PH.D. 

Associate Professor of Mathematics 

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

fJfJ47 Lambert Drive 

DON M. YOST, PH.D. 

Associate Professor of Inorganic Chemistry 

B.S., 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 

FRITZ ZWICKY, PH.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 

CARL DAVID ANDERSON, PH.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 Fellow, 
1930-1933; Assistant Professor, 1933-

280 South Michigan A venue 
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RICHARD McLEAN BADGER, PH.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-

915 Highland Place, Monrovia 

ARNOLD ORVILLE BECKMAN, PH.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 

He-GO BENIOFF, PH.D. 

Assistant Professor of Seismology 

B.A., Pomona College, 1921; Ph.D., California Institute of Technology, 1935. 
ASSistant, Mount Wilson Observatory, summers,'1917-1921; Assistant, 
Lick Observatory, 1923-1924; Research Assistant in Seismology, Car­
negie Institution of Washington, 1924-1937. Assistant Professor, Cali­
fornia Institute, 1937-

4327 Chevy Chase Drive, Flintridge 

WILLIAM NOEL BIRCHBY, 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 

FREDERICK 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-

9167 Lambert Drive 

HARVEY EAGLESON, PH.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 University, 1928. Instructor in English, University of Texas, 
1922-1926. California Institute, 1928-

Blacker House 
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ROBERT E:~IERsON, 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- 117 5 Woodbury Road 

STERLIXG E~IERSOX, PH.D. 
Assistan t Professor of Genetics 

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

CLYDE 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 

PHILIP SHEARER FOGG, M.B.A. 
Assistant Professor of Business Economics 

Registrar 
A.B., Stanford University, 1925; M.B.A., Harvard University, 1929. Cali­

fornia Institute, 1~30-
771 Lakewood Place 

HORACE J. FRASER, PH.D. 
Assistant Professor of Mineralogy and Mineragraphy 

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

9059 Navarro Avenue 

HUGH MARTIN HUFFMAN, PH.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 

WILLIAM 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-

3676 Yorkshire Road 
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IRVING PARKHURST KRICK, PH.D. 

Assistant Professor of Meteorology 

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

2174 San Pasqual Street 

FREDERICK CHARLES LINDVALL, PH.D. 

Assistant Professor of Electrical Engineering 

B.S., University of Illinois, 1924; Ph.D. California Institute of Technology, 
1928. Electrical Engineering Department, Los Angeles Railway Corp­
oration, 1924-1925; Engineering General Department, General Electric 
Company, Schenectady, 1928-1930. Assistant in Electrical Engineering, 
California Institute, 1925-1927; Teaching Fellow, 19z7-1928; Instructor, 
1930-1931; Assistant Professor, 1931- 1860 Allen Drive, Altadena 

GEORGE EBER MACGINITIE, 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 

FRANCIS WILLIAM MAXSTADT, PH.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 Rap:d Transit Compan:!, 1917-1919. Assistant in 
the Thomas A. Edison Laboratories, 1919. Instructor, California Insti­
tute, 1919-1933; Assistant Professor, 1933-

1666 North Grand Oaks Avenue, Altadena 

ARTHUR EnuIONs RA YnlOND, M.S. 

Assistant Professor of Aeronautics 

S.B., Harvard University, 1920; M.S. in Aeronautic". Massachusetts Insti­
tute of Technology, 1~21. Assist"nt {'hief Engineer, D011g1"" Aircr"ft 
Co., Santa Monica, 1925-1935; Chief Engineer, 1935-. California Insti­
tute, 1929-

554 Moreno Avenue, Santa Monica 

CHARLES FRAYCIS RICHTER, PH.D. 

Assistant Professor of Seismology 

A.Boo Stanford University, 1920; Ph.D., California Institute of Technology, 
] 928. Research Assistant in Seismology, Carnegie Institution of Wash­
ington, In7-1937. Assistant Professor, California Institute, 1937-

1820 Kenneth Way 
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HUNTER ROUSE, DR.-lNG. 

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 Hydraulics, 1931-1933; Instructor in Civil Engi­
neering, Columbia University, 1933-1936; Cooperative Laboratory, Soil 
Conservation Service, 1936-; California Institute, 1936-

1071 North Chester A venue 

ROGER STANTON, PH.D. 

Assistant Professor of English Language and Literature 

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

1679 Poppy Peak Drive 

ERNEST HAYWOOD SWIFT, PH.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, Callfornla Insti­
tute, 1919-1920; Instructor, 1920-1928; Assistant Professor, 1928-

3140 East California Street 

RAY EDWARD UNTEREINER, J.D., PH.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, JO-liet Junior College, 1924-1925. Member of Cali­
fornia Bar. Instructor, California Institute, 1925-1930; Assistant Pro­
fessor, 1930-

1089 San Pasqual Street 

CORNELIS A. G. WIERSMA, PH.D. 

Assistant Professor of Physiology 

B.A., University of Leiden, 1926; M.A., University of Utrecht, 1929; Ph.D., 
1933. Assistant in Comparative Physiology, University 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 

EDWARD DUNSTER KREMERS, M.D. 

Consulting Physician 
M.D., University of Michigan, 1903; Graduate, Army Medical School, 

1910. Lt. Col. U. S. Army, Retired. Callfornia Institute, 1930-

9315 Mar Vista Avenue, Altadena 
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HAROLD Z. :\IUSSELMAN, 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, 1921-1n35; Assistant Director, 1935-

824 East California Street 

WILLIAM L. STANTON, B.A. 

Physical Director 

B.A .. Dickinson College. 1903. Assistant Director of Physical Education, 
Pratt Institute, 1903-1904; Director of Athletics and Physical Educa­
tion, Morristown School. 1905-1906; Professor of English and Director 
of Athletics, Hamllton 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 

FRANCIS DASHWOOD BODE, PH.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, 
1931-1931; Assistant Curator in Vertebrate Paleontology, 1934-1936; 
Instructor in Geology, 1936-

2446 Sterling Place 

'VILLIAM BOLLAY, PH.D. 

Instructor in Aeronautics 

B.S., Northwestern University, 1933; M.S .• California Institute of 'l'ech­
no logy, 1934; Ph.D., 1936. Assistant and Teaching Fellow, California 
Institute, 1934-1936; Instructor, 1936-

760 South Marengo Avenue 

JAMES FREDERICK BONNER, PH.D. 

Instructor in Plant Physiology 

A.B .• University of Utah. 1931; Ph.D., California Institute of Technology, 
1934. National Research F'ellow in Biology at Utrecht and ZUrich. 1934-
1935. Research Assistant. California Institute, 1935-1936; Instructor. 
1936-

290 South Michigan Avenue 

LAWRENCE OLIN BROCKWAY, PH.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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DONALD SHERl\IAN CLARK, PH.D. 

Instructor in Mechanical Engineering 
Resident Associate in Dabney House 

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

Dabney House 

ANTHONIE VAN HARREVELD, 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 Assi.stant, California 
Institute, 1934-1935; Instructor, 1935-

709 South Oak Knoll A venue 

LnWSAY HEL:lUIOLZ, PH.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 WINCHESTER 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 

'VALDEl\IAR ALEXANDER KLIKOFF, 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 

RUDOLPH M. LANGER, PH.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, 1929-
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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JOHX HAVILAXD MAXSON, PH.D.* 

Instructor in Geology 

31 

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 

HENRY VICTOR NEHER, PH.D. 

Instructor in Physics 

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

1773 Oakdale Street 

WILLIA:i\I HAYWARD PICKERIXG, PH.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-

1103 West Kensington Road, Los Angeles 

W. CURTIS 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-

BRUCE HORNBROOK SAGE, PH.D. 

Senior Fellow in Chemical Research 

Fleming House 

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-

1.567 North Holliston Avenue 

ERNEST EDWIN SECHLER, PH.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-

FRANCES HALSEY SPININO 

Librarian 
California Institute, 1914-

!t] 99 Cooley Place 

1067 North Catalina Avenue 

'On leave of absence, 1935-1937. 
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JOHN DONOVAN STRONG, PH.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-

38.2 East California Street 

JAMES HOLMES STURDIVANT, PH.D. 

Senior Fellow in Chemical Research 

B.A., University of Texas, 1926; M.A., 1927; Ph.D., California Institute of 
Technology, 1930. Instructor in Mathematics, University of Texas, 
1926-1927. Teaching Fellow, California Institute, 1927-1930; Hesearch 
Fellow, 1930-1935; Senior Fellow in Research, 1935-

Athena=um 

ANGUS E. TAYLOR, PH.D. 

Instructor in Mathematics 

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

406 South Chester Avenue, Apartment 3 

ALBERT 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, 1932-1933; California Institute, 1928-

5 Victoria Square, Marion Avenue 

HOWELL NEWBOLD TYso>i, 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. II1~tructor, Cali­
fornia Institute, 1936- 505 South Wilson Avenue 

GEORGE WILLARD VVHELAND, PH.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. 

NATHANIEL W. WILCOX, A.B. 

Instructor in Engineering Drawing 

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

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

VERNON LEROY BOLLl\IAN, PH.D. 

Research Fellow in Physics 
B.S., L'niversity of Nebraska, 1931; M.S., 1933; Ph.D., California Institute 

of Technology, 1936. California Institute, 1933-
2225 Addison Way, Eagle Rock 

LEE REED BRANTLEY, PH.D. 
Research Fellow in Physics 

A.B., University of California at Los Angeles, 1927; M.S., California Insti­
tute of Technology, 1929; Ph.D., 1930. Instructor in Chemistry and 
Physics, Occidental College, 1930-1936. Professor, 1936-. California 
Institute, 1935-

09135 Fair Park Avenue, Los Angeles 

JOHN B. BUCK, PH.D. 

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

1936-
314 South Hill Avenue 

DAVID GUTHRIE CNJ.'CHESIDE, D.Se. 

International Research Fellow in Biology of the Rockefeller Foundation 

B.Sc., London University, 1928; M.Sc., 1930; D.Sc., 1936. Lecturer, Kings 
College, London, 1931-1936. California Institute, 1936-

325% South Wilson Avenue 

THOMAS SEAL CHAMBERS, 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-

Athenreum 

CHARLES DuBOIS CORYELL, PH.D. 

Research Fellow in Chemistry 
B.S., California Institute of Technology, 1932; Ph.D., 1935. German-Ameri­

can Exchange Fellow, MUnchen, 1933-1934. California Institute, 1932-
o9B47 Prospect Street, Wilmar 

GOTTFRIED DATWYLER, DR. ING. 

Research Fellow in Mechanical Engineering 
Mech. Eng., Eidgenossische Technlsche Hochschule, ZUrich, 1929; Dr. Ing., 

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

CHARLES DEGARD, D.Sc. 

Fellow 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 
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MAURICE DONNELLY, PH.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-

FRANK GLASS DUNNINGTON, PH.D. 
Research Fellow in Physics of the Carnegie Corporation 

B.S., University of California, 1929; Ph.D., 1932. California Institute, 1932-
338 Adena Street 

JOHN CHRISTOPHER DYKES, B.A. 

Commonwealth Fund Fellow in Aeronautics 
B.A., Cambridge University, 1936. California Institute, 1936-

JAMES ENGLISH, JR., PH.D. 

Research Fellow in Chemistry 

Athemeum 

B.A., Yale University, 1933; Ph.D., H36. California Institute, 1936-
1295 San Pasqual Street 

FRED F AIRBRO'I'HER, D.Sc, 

Leverhulme Fellow in Chemistry 
B.Sc., University of Manchester, 1915; M.Sc., 1916; D,Sc., 1925. Senior 

Lecturer in Chemistry, University of Manchester (England), 1931-. 
California Institute, 1936-

WILLIAM ALFRED FOWLER, PH.D. 

Research Fellow in Physics 
B,Eng.Physics, Ohio State University, 1933; Ph.D., California Institute of 

Technology, 1936. California Institute, In3-
Athenreum 

GEORG HERRMANN MARTIN GOT'I'SCHEWSKI, D.PHIL. 

International Research Fellow in Biology of the Rockefeller Foundation 
D.Phii., University of Koenigsberg, Pr., 1932. International Research Fel­

low, Tihany, Hungary, 1933. Research Assistant, Kaiser Wilhelm 
Institut fur Biologie, Berlin-Dahlem, 1934-. California Institute, 1936-

903 East Delmar Street 

GEORGE CHARI~ESWORTH HA:\IPSON, D.PHIJ" 

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-
Athenreum 

LESLIE HOWARTH, PH.D. 

King's CoIIege Research Fellow in Aeronautics 
B.Sc., Manchester Vniversity, 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 A venue 
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ARTHUR THO:.\IAS II'PEX, 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 

PHILIP TRUMAN lVEs, 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 

JOSEF 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 KEUTNER, DR. PHIL. 

International Exchange Fellow in Physics 

UniversiUlt Koln, 1931-1936; Technische Hochschule, Dresden, 1932; Tech­
nische Hochschule, Berlin, In3. Dr.Phil., Universitiit Koln, 1936. 

Athemeum 

GILBER'P WILLIAM KING, PH.D. 

N alional Research Fellow in Chemistry 

S.B., Massachusetts Institute of Technology, 1933; Ph.D., 1935. California 
Institute, 1935-

Athenreum 

HARRY ALLISTER KIRKPATRICK, PH.D. 

Research Fellow in Physics 

B.S., Occidental ~ol1ege, 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 ~orth Avenue Forty-Six, Los Angeles 

DOXALD DO:.\IINIC MACLELLAN, PH.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-

2·n South Holliston Avenue 
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EDWIN D. McKEE, 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, 1929-. California Institute, 
1936- 790 South Pasadena Avenue 

SETH HENRY NEDDERMEYER, PH.D. 

Research Fellow in Physics 

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

963 East California Street 

RAYMOND ALFRED PETERSON, PH.D. 

Research Fellow in Geophysics 

B.S., California Institute of Technology, 1931; Ph.D., 1935. California Insti­
tute, 1931-

199 South Fair Oaks Avenue 

JOHN I. SHAFER, JR., PH.D. 

National Research Fellow in Biology 

B.A., Dartmouth College, 1933; Ph.D., Cornell University, 1936. California 
Institute, 1936-

457 South Hudson Avenue 

HAMPTON SMITH, PH.D. 

Research Fellow in Geology 

B.S., California Institute of Technology, 1928; Ph.D., 1934. California 
Institute, 1928-

653 South Oak Knoll Avenue 

JOSHUA 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 A venue 

HAROLD DOUGLAS SPRINGALL, D.PHIL. 

Commonwealth Fund Fellow in Chemistry 

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

Athenreum 
FRED STITT, PH.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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VITO AL"GUST VAXOXI, M.S. 

Research FeIlow 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 Ins1itute, 1932-. Project 1\;Ian­
agel', Cooperative Laboratory, Soil Conservation Service, 1935-

386 South Meredith Avenue 

SIDNEY WEINBAUM, PH.D. 
Research FeIlow in Chemistry 

B.S., California Institute of Technology, 1924; Ph.D., 1933. California 
Institute, 1929-

161 South Wilson Avenue 

:\IAURICE WHITTINGHILL, PH.D. 
National Research FeIlow in Biology 

A.ll., Dartmouth College, 1931; Ph.D., University of Michigan, 1936. In­
structor in Zoology, Dartmouth College, 1931-1933. California Institute, 
1936-

4·t7 South Lake Avenue 

HeBER'l' J. YEARD" PH.D. 
National Research FeIlow 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 :\Ionte Vista Street 

J. PA"L'L YOUTZ, :\1.S. 
Research Fellow in Physics 

D.S., California Institute of Technology, 1917; M.S. in E.E., Union College, 
1918; Specialist Course, General Electric Company, 1917-1919. ,\Vith 
General Electric Company in Latin ~-'..merica and in Brazil, 1919-B32. 
California In.stitute, 1932-

1491 North Holliston Avenue 

RESEARCH ASSISTANTS 

GrsTAv ALBRECHT, M.A. 

Research Assistant in Chemistfl!' 

n.~'-, University of California at Los Angeles, 1935; M.A., 1936. California 
Institute, 1936-

1341 East Villa Street 

GEORGE HAROLD ANDERSON, PH.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-

20:21 Santa Anita Avenue, Altadena 

"Soil Conservation Service, Department of Agriculture. 
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SIMON HARV.EY BAUER, PH.D. 

Research Assistant in Chemistry 
B.S., University of Chicago, 1931; Ph.D., 1935. California Institute, 1935-

Athenreurn 

HUGH STE\'ENS BELL, A.B. 

Research Assistant in Hydraulics* 
A.B., ,Ye"tern Re"erve University, Cleveland, 1922. 'With U. S. Indian 

Service, 1932-1935; in charge of Cooperative Field Laboratory, Soil 
Conservation Service, Mexican Springs, New Mexico, 1935-. California 
Institute, 1936-

'VILLIA~I RAYlHOND BERGREN, B.S. 

Research Assistant in Biology 
Conductor of the Orchestra 

Leupp, Arizona 

B.S., California Institute of Technology, 1932. California Institute, 1933-
1056 East Walnut Street 

CHARLES BEST, B.S. 

Research Assistant in Chemistry 
B.S., California Institute of Technology, 1936. California Institute, 1936-

1439 Las Lunas Street 

WILLIAM HAROLD BOWEN, M.S, 

Research Assistant in Aeronautics 

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

NEPHI ALBERT CHRISTENSEN, M.S. 

Research Assistant in Hydraulics* 
B.S., Brigham Young University, 1925; B.S.C.E., University of 'Wisconsin, 

1928; M.B., California Institute of TeChnology, 1934. Location Engineer, 
Wisconsin State Highway Commission, 1928; Professor of Engineering, 
Ricks College, 1928-1933; Lecturer in Mechanics and Hydraulics, Uni­
versity of Southern California, 1936. California Institute, 1934-

119 South Temple Avenue, Temple City 

JACOB DUBNOFF, 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. S. R., 1934-1936. Cali­
fornia Institute, 1936-

1932 North Norrnandie Street, Los Angeles 

El>IORY L. ELLIS, PH.D. 

Research Assistant in Biology 
B.S., California Institute, 1930; M.S., 1932; Ph.D., 1934. Research Assistant 

in Biochemistry, 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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DONALD FOLLAXD, 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 A venue 

SIDNEY WALTER Fox, B.A. 

Research Assistant in Biology 

B.A., University of Callfornia at Los Angeles, 1933. California Institute, 
1935-

314 South Chester Avenue 

EUSTACE L. FURLONG 

Curator in Vertebrate Paleontology 

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

970 South Roosevelt A venue 

LOWELL FORREST GREEN, B.S. 

Research Assistant in Biology 

B.S., California Institute of Technology, 1931. California Institute, 1932-
125 North Wilson A venue 

FRED DELBRIDGE KNOBLOCK, M.S. 

Research Assistant in Aeronautics 

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

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 A venue 

GEORGE HEINEMANN MARMO NT, B.S. 

Research Assistant in Biology 

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

ROBERT 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-

579 North EI Molino Avenue 

·Soil Conservation Service, Department of Agriculture. 
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J. PAT O'KEILL, B.S. 

Research Assistant in Hydraulics* 

B.S., New Mexico State College, 1933. California Institute, 1935-
HI South Chester Avenue 

GEORGE HERMAN OTTO, 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, University of Utrecht, 1933-1934. California 
Institute, 1934-

863 North Sunset Boulevard, Arcadia 

GLEN PETERSON, M.S. 

Research Assistant in PJiysics 

B.S., Brigham Young University, 1929; M.S., California Institute of Tech­
nology, 1936. Member of Technical Staff, Bell Telephone Laboratories, 
1929 -1934. California Institute, 1936-

3H South Michigan Avenue 

"'-ILLIS P ARKISO.'i' POPENOE, P ILD. 

Curator in Invertebrate Paleontology 
B.S., George Washington University, 1930; M.S., California Institute of 

Technology, 1933; Ph.D., 1936. California Institute, 1930-
446 South Hudson Avenue 

HAROLD FRANK RICHARDS, 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 

JOHN L. RIDGWAY 

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 

MARSTON CLEAVES SARGENT, PH.D. 

Research Assistant in Biology 

A.B., Harvard University, 1928; Ph.D., California Institute of Technology, 
1934. California Institute, 1930-

241 South Holliston Avenue 
.Soil Conservation Service, Department of Agriculture. 
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CHARLES LEWIS SCHNEIDER, B.S. 

Technical Assistant in Biology 

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

CUIA-CIIEX TAN, PH.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, 1n2-1934. California Institute, 1936- ' 

290 South Michigan Avenue 

DONALD C. WEBSTER, B.S. 

Research Assistant in Chemistry** 

B.S., California. Institute of Technology, 1935. California Institute, 1935-
1846 North Van Ness Avenue, Hollywood 

MERIT PENNIMAN 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 A venue 

FLOYD L. HANES, D.O. 
Physical Trainer 

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

9115 Layton Avenue 

Jonx HENRY 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 

AUDRE L. STONG, M.S. 

Director of Band 

B.S., University of Southern California, 1932; M.S., 1934. California Insti­
tute, 1931-

2051 .T efferson Drive, Altadena 

"Soil Conservation Service, Department of Agriculture. 
:'American Petroleum Institute . 

• 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

TEACHING FELLOWS AND GRADUATB ASSISTANTS 

HAROLD JOHN ALWART . Civil Engineering 
B.S., Northwestern University, '36. 

HUBERT ANDREW ARNOLD Mathematics 
A.B., University of Nebraska, '33. 

HOWI.A ~D HASKELL BAILEY . Physics 
A.B., Haverford College, '32. 

ALAN ]'-lARRY BATE Electrical Engineering 
B.S., University of Illinois, '33. 

G. VIC'J.'OR BEARD Chemistry 
B.A., University of Utah, '28; M.A., '33. 

ROBERT ADOLPH BECKER . Physics 
B.S., College of Puget Sound, '35. 

DAVID FULMER BENDER Physics 
B.S., California Institute, '33; M. S., '34. 

IRVING BERLER Aeronautics 
B.S., New York University, '36. 

ROBERT DEVORE BOCHE Biology 
B.S., California Institute, '34. 

EUGENE MITTELL BRUNNER. Physics 
B.S., California Institute, '33; M.S., '34. 

ROBERT PEARNE BRYSON . Geology 
A.B., University of California at Los Angeles, '34. 

ROLAND ANTHONY BUDENHOLZER Mechanical Engineering 
B.S., New Mexico State College of Agriculture and Mechanical Arts, '35. 

WESLEY THEODORE BUTTERWORTH . Aeronautics 
B.S., Northwestern University, '36. 

ALEXANDER CRANE CHARTERS Aeronautics 
B.S., California Institute, '34; M.S., '36. 

CLYDE CUTHBERTSON CHIVENS . Mechanical Engineering 
B.S., California Institute, '35. 

HARRY VICTOR CHURCH, JR. Geology 
B.A., Carleton College, '36. 

WILLIAM GILBERT CLARK Biology 
B.A., University of Texas, '31. 

FRANCIS HETTINGER CLAUSER Aeronautics 
B.S., California Institute, '34; M.~., '30. 

MILTON URE CLAUSER A'eronautics 
B.S., California Institute, '34; M.S., '35. 
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KENNETH CARL CRU:>IRINE • Physics 
A.B., University of Kansas, '32; A.M., '33. 

JA~IES WALLACE DAILY Mechanical Engineering 
A.B., Stanford University, '35. 

LEVERETT DAVIS, JR. Physics 
B.S., Oregon State College, '36. 

CHARLES ALEXANDER DAWSON, JR. Geology 
B.S., California Institute, '35. 

ALBER'l' ORNO DEKKER. Chemistry 
B.S., California Institute, '35. 

LEWIS ALEXANDER DELSASSO Physics 
A.B., University of California at Los Angeles, '30. 

ROBERT J. DERY 

B.S., University of Oregon, '31. 

HOLLEY BUCKINGHAM DICKINSON 

B.S., California Institute, '36. 

MELVILLE ARTHUR DIKE • 

B.S., Northwestern University, '36. 

ROBERT PALMER DILWORTH 

B.S., California Institute, '36. 

EDWARD BUSHNELL DOLL. 

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

ROBERT MARX DREYER 

B.S., Northwestern University, '34. 

VICTOR ELCONIN 1 

B.S., California Institute, '33; M.S., '35. 

ENGLE ELLIS 

B.S., Texas Christian University, '36. 

MILTON HARRISON EVANS 

B.S., California Institute, '35. 

WALTER M. ELSASSER 

Ph.D., University of G6ttingen, '27. 

EUGENE HENDERSON EYSTER' 

B.Ch., University of Minnesota, '35. 

MINOR LOUIS F AHRMANN 

B. S., California Institute, '36. 

WILLIAM MORRIS FIEDLER 

B.A., Carleton College, '36. 

'Henry Laws Fellow. 

Chemistry 

Aeronautics 

Mechanical Engineering 

Mathematics 

Electrical Engineering 

Geology 

Mathematics 

Physics 

Geology 

Meteoro1ogy 

Chemistry 

Mechanical Engineering 

Geology 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

P AlJL CHARLES FIXE' Physics 
B.A., University of Oklahoma, '35; M.S., California Institute, '36 . 

. MARK GARDXER FOSTER 
A. B., University of Miami, '35. 

GEORGE FLOYD FRAXCIS . 
B. S., University of Nevada, '36. 

CLIFFORD SYME~ GARNER • 
B. S., California Institute, '3,5. 

VERNON ARTHUR CHARLES GEVECKER 
B. S., Missouri School of Mines, '31. 

HENRY JOHN GOODWIN 
B. S., California Institute, '36. 

NEWl>LAN ARNOLD HALT} . 
A. E., Marietta College, '34. 

Ross LOWELL HAXD • 

B. S., California Institute, ' 36. 

DALE ROSCOE HARRIS 
B. S., University of Washington, '36. 

ARTHUR ELLIO'l"l' HARRISOX 
B. S., University of California, '36. 

ROBER T GEORGE HELFER 
B.S., Baldwin-Wallace College, '36. 

PAUL eARRING'I'ON HEXSHAW 
A.B., Harvard College, '36. 

BRUCE LA'PHAN HICKS 
B.S., California Institute, '36. 

J OIIN l:<'!'ANCIS HINDS . 
B.A., Queen's University, '35; M.A., '36. 

RICHAUD H. HOPPER 

Physics 

Electrical Engineering 

Chemistry 

Civil Engineering 

Civil Engineering 

Mathematics 

Electrical Engineering 

Meteorology 

Electrical Engineering 

Biology 

Geology 

Physics 

Physics 

Geology 
A.B., University of California at Los Angeles, '35; M.A., '36. 

K ORMAN HAROLD HOROWITZ 
B.S., University of Pittsburgh, '36. 

VVAL'l'ER LAVERN HOWJ,AND 
B.S., California Institute, '34; M.S., '35 and '36. 

'VILLIA~I DowD HU:lIASON 
. B.S., California Institute, '36. 

'Henry Laws Fellow. 
'Caroline 'V. Dobbins Fellow. 

Biology 

Aeronautics 

Biology 
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DOXALD HOLl\J:ES HYERS! . Mathematics 
A.B., University of California at Los Angeles, '33; M.A., '34. 

OSCAR 13RAXCFl:E J ACKSOX Physics 
B.S., Texas Christian University, '34; M.S., California Institute, '35. 

RAY JEXSEX Civil Engineering 
B.S., California Institute, '36. 

VINCENT COOPER KELLEY' Geology 
A.B., University of California at Los Angeles, '31; M.S., California 
Institute, ' 32. 

LUIS El\lMETT KE~INITZER Geology 
A.B., Stanford University, '25; M.S., California Institute, '33. 

ROBERT VOSE LANGMUIR' . Physics 
A.B., Harvard College, '35. 

EDWIN NICHOLS LASSE'r'l'RE . Chemistry 
B.S., Montana State College, '33. 

THOMAS LAURITSEN Physics 
B.S., California Institute, '36. 

HENRI AR1.·IIUR LEVY . Chemistry 
B.S., California Institute, '35. 

SAMUEL LI,OYD LIPSON . Civil Engineering 
B.A.Sc., University of British Columbia, '36. 

ABE LOSHAKOF~' . Biology 
A.B., University of California at Los Angeles, '35; M.A., '36. 

ROBERT HARI,AN MACKNIGH'l' . Biology 
B.A., ColuIDbia College, '36. 

FRAXK JOSEPH MALINA Aeronautics 
B.S., Agricultural and Mechanical College of Texas, '34; M.S., Cali­
fornia Institute, '35. 

GILBERT DONALD MCCANN Electrical Engineering 
B.S., California Institute, '34; M.S., '36. 

WILLIAM BURDETTE McLEAN' . Physics 
B.S., California Institute, '35. 

JAMES WILSON McRAE. Electrical Engineering 
Resident Associate Ricketts House. 
B.S., UniverSity British Columbia, '33; M.S., California Institute, '34. 

GEORGE ROLLAND MELLINGER . 
B.A., Drake UniverSity, '36. 

'Henry Laws Fellow. 
'Blacker Fellow. 

Aeronautics 
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HAROLD DAVID :MICHENER Biology 
B. S., California Institu te, , 3·1. 

PARK HAYS yhLLER, JR. Physics 
B.S., Haverford College, '36. 

CONRAD HOEBES MUI_LER Electrical Engineering 
B.S., California Institute, '36. 

AU'RED E. MUNIER Civil Engineering 
C.E., Rensselaer Polytechnic Institute, '36. 

'VASSON WAI_TER NESTLER. Electrical Engineering 
B.S., California Institute, '36. 

FRANK OPPENHEIMER . Physics 
B.A., Johns Hopkins University, '33. 

ELBURT FRANKLIX OSBORN' Geology 
B.A., DePauw University, '32; M.S., Northwestern University, '34. 

DARRELL WAYNE OSBORNE' . Chemistry 
A.B., University of California at Los Angeles, '35. 

CARL F. J. OVERHAGE . Modern Languages 
B.S., California Institute, '31; M.S., '34. 

KENNETH JAMES PALMER Chemistry 
B.S., University of California, '35. 

SI:I10N PASTERNACK" Mathematics 
B.S., University of Alberta, '35. 

EDWIN WOOl_MAN P AXSON< Mathematics 
B.S., California Institute, '34. 

WILLARD DICKSON PYE Geology 
A.B., Oberlin College, '35. 

EUGENE HOWARD QUINN . Meteorology 
A.B., University of California at Los Angeles, '33. 

LOUIS TELEMACUS RADER Electrical Engineering 
B.A.Sc., University of British Columbia, '33; M.S., California Institute, 
'35. 

C. ERNS'!' REDEMANN . Chemistry 
A.B., University of California at Los Angeles, '31. 

JOHN SARGENT RINEHART Physics 
B.S., Northeast Missouri State Teachers College, '34; A.B., '35. 

DAVID ROJ\iE 
A.B., Harvard College, '35. 

'Blacker Fellow. 
'Elizabeth Thompson Stone Scholar. 
'Caroline W. Dobbins Fello\\". 
<Henry Laws Fellow. 

Mathematics 
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LEWIS BENNIXG RU~IPlI, JR. Aeronautics 
B.S., Georgia School of Technology, '33. 

VERXER FREDERICK HEXRY SCHO~IAKER' Chemistry 
B.S., University of ~ebraska, '34; :M.S., '35. 

JOHN R1.'SSELL SCHUI,TZ . Geology 
A.B., Univer;.;ity of Illinois, '31; :M.S., Northwestern University, '33. 

'VILLIA~1 REES SEARS Aeronautics 
B.Aero.E., University of Minnesota, '34. 

HOWARD STANLEY SEIFER'l" Physics 
B.S., Carnegie Institute of Technology, '32; M.S., '34. 

PETER V AN HORNE SERRELL 
B.S., California Institute, '36. 

HERBERT BARNE1'T SHAPIRO. 
B.S., California Institute, '36. 

WILLIAM EeGE"E SNOW 

Mechanical Engineering 

Mechanical Engineering 

Geology 
B.A.Sc., University of British Columbia, '35; M.A.Sc., '36. 

WILLIAM EDWARDS STEPHENS Physics 
B.A., L'niversity of 'Washington, '32; M.S., '34. 

HOMER JOSEPH STEWART Aeronautics 
B.Aero.E., University of Minnesota, '36. 

ARTHUR JA;)lES STOSICK' . Chemistry 
B.S., University of 'Visconsin, '36 . 

.T OHX FREDERICK STREIB, .T R. Physics 
B.S., California Institute, '36. 

MARTIN SUMMERFIELD . Physics 
B.S., Brooklyn College, '36. 

HONG-KONG SU"G . Chemistry 
B.S., St. John's University, Shanghai, '32; M.A., Boston University, '35. 

DONALD STINSON TAYLOR 
B.A., Linfield College, '35. 

ANGUS CAl\IPBELL TREGIDGA 1 

Chemistry 

Physics 
B.A., University of British Columbia, '32; B.App.Sc., '33; M.A., '35. 

THEODORE VERl\IEULEN Chemistry 
B.S., California Institute, '36. 

WARREN ORVAL WAO::\ER Civil Engineering 
B.S., State College of lVashillgton. '31; M.S., L'niversity of Michigan, 
'36. 

'Elizabeth 'l'hompson Stone Scholar. 
'Caroline W. Dobbins Fellow. 
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ERLING SANBORN W ALSE'l'H Civil Engineering 
B.S., South Dakota State College, '35. 

DELBERT JONES WARD Electrical Engineering 
B.S. University of Idaho, '34. 

KENICRI WATANABE' . 
B.S., California Institute, '36. 

JOHN LEYDEN WEBB 
B.S., California Institute, '36. 

JOHN CAWSE WELLS 
B.S., University of Idaho, '36. 

JOHN SHEARON WIGGINS' 
A.B., Earlham College, '36. 

HAROLD FORBES WILEY 
B.A., Denison University, '35. 

JOHN NORTON WILSON 
B.A., University of British Columbia, '34; M.A., '36. 

Physics 

Biology 

Geology 

Physics 

Physics 

Chemistry 

SAUL WINSTEIN . Chemistry 
A.B., University of California at Los Angeles, '34; M.A., '35. 

CARLOS CLAUDE WOOD Aeronautics 
A.B., College of the Pacific, '33; M.S., California Institute, '34 and '35. 

Louv AN ELBERT WOOD . Meteorology 
B.Sc., Alma College, '29; M.S., California Institute, '35. 

BRADLEY HOBART YOUNG Aeronautics 
B.S., California Institute, '35; M.S., '36. 

LLOYD ROBERT ZUMWALT. Chemistry 
B.S., California Institute, '36. 

'Caroline W. Dobbins Fellow. 

]flailing 'rnfrasnrs. 193ft -1937 

WARREN P. SPENCER, Ph.D., Professor of Biology, College of Wooster. 
196 South Oakland Avcnue 

SEWALL \VRIGlI'r, Sc.D., Professor of Zoology, University of Chicago. 
1000 Concha Street, Altadena 
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DIVISION OF PHYSICS, MATHEMATICS AND 
ELECTRICAL ENGINEERING 

ROBERT A. MILLIKAN, Chairman 

PROFESSORS 

HARR"Y BATEl>IAN, Mathematics, Theoretical Physics, Aeronautics 
ERIC T. BELL, Mathematics 
IRA S. BOWEN, Physics 
PAUL S. EpSTEIN, Theoretical Physics 
WILLIAM V. HOUSTON, Physics 
CHARLES C. LAURITSEN, Physics 
ROBERT A. MILLIKAN, Physics 
SEELEY G. MUDD, X-Ray Therapy 
ROYAL W. SORENSEN, Electrical Engineering 
RICHARD C. TOLMAN, Physical Chemistry, Mathematical Physics 
HARRY C. VAN BUSKIRK, Mathematics 
EARNEST C. WATSON, Physics 

RESEARCH ASSOCIATES 
DINSMORE ALTER, Statistics SAMUEL J. BARNETT, Physics 

JESSE W. M. DuMOND, Physics 

ASSOCIATE PROFESSORS 
ALEXANDER GOETZ, Physics 
S. STUART MACKEOWN, Electricdl Engineering 
ARISTOTLE D. MICHAL, Mathematics 
J. ROBERT OPPENHEIlUER, Theoretical Physics 
GENNADY W. POTAPENKO, Physics 
WILLIAM R. SMYTHE, Physics 
MORGAN WARD, Mathematics 
LUTHER E. WEAR, Mathematics 
FRITZ ZWICKY, Theoretical Physics 

ASSISTANT PROFESSORS 

CARL D. ANDERSON, Physics 
WILLIAM N. BIRCHBY, Mathematics 
CLYDE K. EJ\fERY, X-Ray Therapy 
FUEDERICK C. LIND V ALL, Electrical Engineering 
FUANCIS W. MAXSTADT, Electrical Engineering 
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INS'l'RUCTORS 

H, VICTOR ~EHER, Physics 

AXGUS E. TAYLOR, Mathematics 

FELLOW OF THE CARNEGIE CORPORATIOX 

FRANK G. DUXNINGTOX 

NATIONAL RESEARCH :FELLOW IN l'l-lYSICS 

HUBERT J, Y EARIN 

RESEARCH 

VERXE L. BOLLMAX 

FELLOWS IN PHYSICS 

L. REID BRANTLEY 

WILLIA~I A, FOWLER 

J. PAUL YOCTZ 

HARRY KIRKPATRICK 

SETH H. N EDDERMEYER 

'VILLIAM H. PICKERING 

INTERNATIOXAL EXCHAXGE FELLOV{ 

ERWIX KEUTNER, Physics 

RESEARCH ASSISTANTS 

DONALD FOLLAND, Physics LEO LEVI, X-Ray Therapy 

GLEN PETERSOX, Physics 

TEACHIXG FELLOWS AXD ASSISTAXTS 

HUBERT A. ARXOLD ROBERT V. LANGMUIR' 

HOWLAND H. BAILEY THO:>IAS LAURITSEN 

ALAN H. BATE GILBERT D. MCCANN 

ROBERT A. BECKER 'VILUA:\I B. McLEAN' 

DAVID F. BENDER ,TAMES W. McRAE 

EUGENE M. BRUNNER PARK H. MILLER, JR.' 

KENNETH C. CRUMRINE CONRAD R. MULLER 

LEVERETT DAVIS, JR. WASSON 'V. NES'UER 

LEWIS A. DELSASSO FRANK OPPEXHEIMER 

ROBERT P. DILWORTH SnIOX PASTERNACK" 

EDWARD B. DOLL EDWIX W. PAXSON' 

VICTOR ELCONIX' LOUIS T. RADER 

ENGLE ELLIS J OHX S. RINEHART' 

PAUL C. FINE' DAVID ROl\[E 

MARK G. FOSTER' HOWARD S. SEIFERT" 

GEORGE F. FRAXCIS WILUAM E. STEPHENS" 

NEW~LAN A. HAI,L" ,TOHN F. S'l'REIB, JR. 

Ross L. HAND :MARTIN SU~nIERFIELD 
ARTHUR E. HARRISOX AXGUS C. TREGIDGA" 

BRUCE L. HICKS DELBER'l' J. WARD 

JOHN F. HINDS KEXICHI'VATAXABE" 

DONALD H. HYERS' JOHX S. WIGGINS" 

OSCAR B. JACKSON' I-hROLD F. WnEY 

'Henry Laws Fdlo\V. 
"High Potential Radiation HC'seal'ch FUll(l. 
"Caroline W. Dobbins Fellow. 
4Agfa Ansco Fund. 
'Cosmic .Ray Fund. 
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DIVISION OF' CHEMISTRY AND CHEMICAL ENGINEERING 

PROFESSORS 

STUART J. BATES, Physical Chemistry 

JAMES E. BELL, Chemistry 
WILLIAM N. LACEY, Chemical Engineering 

LINUS PAULING, Chemistry 

RICHARD C. TOLMAN, Physical Chemistry, Mathematical Physics 

ASSOCIATE PROFESSORS 

ROSCOE G. DICKINSON, Physical Chemistry 

HOWARD J. LUCAS, Organic Chemistry 

DON M. YOST, Inorganic Chemistry 

RESEARCH ASSOCIATE 

JOSEPH B. KOEPFLI, Organic Chemistry 

ASSISTANT PROFESSORS 

RICHARD M. BADGER, Chemistry 
ARNOLD O. BECKMAN, Chemistry 

ERNEST H. SWIFT, Analytical Chemistry 

INSTRUCTOR 

LINDSAY HELMHOI,Z, Chemistry 

SENIOR FELLOWS IN RESEARCH 

LAWRENCE O. BROCKWAY JAMES H. STURDIVANT 
BRUCE H. SAGE GEORGE W. WHELAND* 

CHARLES D. CORYELL 

FRED STITT 

GEORGE C. HAMPSON 

NATIONAL RESEARCH FELLOW 

GILBERT W. Knm 

RESEARCH FELLO"WS 

JAMES ENGLISH, JR. 

SIDNEY WEINBAUM 

COl\C\IONlVEALTH FUND FELLOWS 

HAROLD D. SPRINGALL 

C. R. B. EDUCATIO~AL FOUXDATION FELLO'V 

CHARLES DEGARD 

JUNIOR FELLOW OF THE HARVARD SOCIETY OF FELLOWS 

THO:1IAS S. CHA::\IBERS 

LEVERI-IL'L3IE FELLO'V 

FRED FAIRBROTHER 

*On leave of absence 1936-] ni. 
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GUSTA V ALBRECHT 

SnfO~ H. BAUER 

RESEARCH ASSISTANTS 

CHARLES BEST' 

DONALD C. WEBSTER" 

TEACHING FELLOWS AND ASSISTANTS 

G. VIC 'TOR BEARD 

ALBERT O. DEKKER 

ROBERT J. DERY 

EUGEN:E H. EYSTER' 

CLIFFOBD S. GARNER 

EDWIN N. LASSE1'TRB 

HENRI A. LEVY 

DARREI.L W. OSBORNE' 

KBNNETH J. PALMER 

'The Asphalt Institute. 
'Henry Laws Fellow. 

C. ERNST REDEMANN 

VERNER F. H. SCHOl\J:AKER' 

ARTHUR J. STOSICR' 

HONG-KONG SUNG 

DONALD S. TAYLOR 

THEODORE VERMEUJ,EN" 

.JOHN N. VVILSON 

SAL'L WINSTEIN 

LI,OYD R. ZUl\IWALT 

3American Petroleum Institute. 
'Elizabeth Thompson Stone Scholar. 
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DIVISIOY OF CIVIL AND MECHANICAL ENGINEERING 

FRANKLIN THO~IAS, Chairman 

PROFESSORS 

HARRY BATE~IAN, Mathematics, Theoretical Physics, Aeronautics 
IV. HOW"ARD CLAPP, Mechanism and Machine Design 
ROBERT L. DAUGHERTY, Mechanical and Hydraulic Engineering 
FREDERIC IV. HINRICHS, JR., Mechanics 
THEODOIlE VON KARMAN, Aeronautics 
R. R. MARTEL, Structural Engineering 
FHANKI~IX TIIO~IAS, Civil Engineering 

ASSOCIATE 

CUll. C. THOMAS, Engineering Research 

ASSOCIATE PROFESSORS 
ARTHUR L. 1(I.E1N, Aeronautics 
RORERT T. KNAPP, Hydraulic Engineering 
~WILLIAM W. MICHAEL, Civil Engineering 
CLARK B. MILLIKAN, Aeronautics 

ASSISTANT PROFESSORS 

FRED .T. CONVERSE, Civil Engineering 
hVING P. KRICK, 2'lieteorology 
ARTHUR E. RAYMOND, Aeronautics 
HUNTER ROUSE, Fluid Meehanics* 

INSTRUCTOllS 

WILLIAM BOLLAY, Aeronautics 
DONALD S. CLARK, Mechanical Engineering 
W. A. I~MKOFF, Aeronautics 
WILLIAM C. ROCKEFELLER, Meteorology and Mechanical Engineering 
ERNEST E. SECHLER, Aeronautics 
HOWELL N. TYSON, Mechanical Engineering 
NATIIANIEL IV. ,'"ncox, Engineering Drawing 

llESEARCU FELLOWS 
GO'l"l'FRIED D;\T\\'YLER, Mechanical Engineering 
AR'£HUR T. IpPEN, Hydraulics 
VITO A. VANONI, Hydraulics* 

CO~IMONWEAL'£H FUND FELLOW 

.J OlIN C. DYKES, Aeronautics 

J{I:NG'S COLLEGE nESEAltCH :FELLOW 

LESME H01l'AH'l'H, Aeronautics 

"Soil Conservation Service, Department of Agriculture 
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RESEARCH ASSISTANTS 

HUGH S. BELL, Hydraulics* 

WILLIAM H. BOWEN, Aeronautics 

N. ALBERT CHRISTENSEN, Hydraulics* 

FREDERICK D. KNOBLOCK, Aeronautics 

ROBERT M. OAKS, Hydraulics* 

J. PAT O'NEILL, Hydraulics* 

GEORGE H. OTTO, Hydraulics* 

HAROLD F. RICHARDS, Hydraulics* 

MERIT P. WHITE, Hydraulics* 

TEACHING FELI'OWS AND ASSISTANTS 

HAROLD J. AL WART 

IRVING BERLER 

ROLAND A. BUDENHOLZER 

WESLEY T. BUTTERWORTH 

ALEXANDER C. CHARTERS 

CLYDE C. CHIVENS 

FRANCIS H. CLAUSER 

MILTON V. CLAUSER 

JAMES W. DAILY 

HOLLEY B. DICKINSON 

MELVILLE A. DIKE 

WALTER M. ELSASSER 

MINOR L. F AHRMANN 

VERNON A. C. GEVECKER 

HENRY J. GOODWIN 

DALE R. HARRIS 

WALTER L. HOWLAND 

RAY JENSEN 

SAMUEL L. LIPSON 

FRANK J. MALINA 

GEORGE R. MELLINGER 

ALFRED E. MUNIER 

EUGENE H. QUINN 

LEWIS B. RUMPH, JR. 

WILLIAM R. SEARS 

PETER V. SERRELL 

HERBERT B. SHAPIRO 

HOMER J. STEWART 

WARREN O. WAGNER 

ERLING S. W ALSETH 

CARLOS C. WOOD 

LOUVAN E. WOOD 

BRADLEY H. YOUNG 

.Soil Conservation Service, Department of Agriculture. 
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DIJT ISION OF THE GEOLOGlCAL SCIENCES 

J. P. BUWALDA, Chairman 

PROFESSORS 
J. P. BUWALDA, Geology 
BE NO GUTENBERG, Geophysics 
CHESTER STOCK, Paleontology 

RESEARCH ASSOCIATES 

RORERT T. MOORE, Vertebrate Zoology 
HARRY O. WOOD, Seismology 

ASSOCIATE PROFESSOR 

IAN CAMPBELL, Petrology 

ASSISTANT PROFESSORS 

HUGO BENIOFF, Seismology 
HORACE J. FRASER, Mineralogy and Mineragraphy 
CHARLES F. RICHTER, Seismology 

INSTRUCTORS 
FRANCIS D. BODE, Geology 
tJ OHN H. MAXSON, Geology 

CURATORS 

GEORGE H. ANDERSON, Physical Geology 
EUSTACE L. FURLONG, Vertebrate Paleontology 
WILLIS P. POPENOE, Invertebrate Paleontology 

SCIENTIFIC ILLUSTRATOR 

JOHN L. RIDGWAY 

FELLOWS 
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RESEARCH 

tMAURICE DONNJ':LLY, Geology 
DONALD D. MACLELLAN, Geology 
EDWIN D. McKEE, Geology 

RAYMOND A. PETERSON, Geophysics 
HAMPTON SMITH, Geology 
JOSHUA L. SOSKE, Geophysics 

TEACHING FELLOWS AND ASSISTANTS 

ROBERT P. BRYSON 
H. VICTOR CHURCH, JR. 
CHARLES A. DAWSON, JR. 
ROBERT M. DREYJ':R 
M. HARRISON EVANS 
WILLIAM M. FIEDLER 
PAUL C. HENSHAW 

'Blacker Fellow. 

RICHARD H. HOPPER 
VINCENT C. KELLEY' 
LUIS E. KEMNITZER 
ELBUBT F. OSBORN' 
WILLARD D. PTE 
JOHN R. SCHULTZ 
WILLIAM E. SNOW 

JOHN C. WELLS 

tOn leave of absence, 1935-1937. 
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DIVISION OF BIOLOGY 

THOIUAS HUNT MORGAN, Chairman 

PROFESSORS 

HENRY' BORSOOR, Biochemistry TnoMAs HUXT MORGAN, Biology 

THEODOSIUS DOllZHANSKY, Genetics ALFRED H. STURTEVANT, Genetics 

FRITS W. WENT, Plant Physiology 

""\VARRE~ D. Sl'EXCER 

VISITING PROFESSORS 

SEWALL'VRIGll'I' 

ASSOCIATE PROFESSOR 

ERNEST G. ANDERSON, Genetics 

ASSISTANT PROFESSORS 

ROBERT EMERSON, Biophysics 

STERLING E;}IERSON, Genetics 

HUGH M. HUFFMAN, Biochemistry 

GEORGE E. MACGINITIE, Biology 

CORNELIS A. G. WIERSMA, Physiology 

INSTRUCTORS 

JAMES F. BONXER, Plant Physiology 

ANTHONIE VAN HARREVELD, Physiology 

AI,.BERT TYLER, Embryology 

INTERNATIONAL RESEARCH }'ELLO,VS OF TIlE ROC1{EFEI~I~ER FOG:NllATIOX 

D, G. CATCHESIDE 

JOHN B. BUCK 

WILLIAM R. BERGREN 

.J ACOB DUBNOFF 

EMORY L. ELLIS 

SIDNEY W. Fox 
LOWELL F. GREEN 

GEORG H. M. GOTTSCIIEWSKI 

~A'l'IOXAL UESEARCH }<'ELLOWS 

J OI-IN 1. SHA]'ER, J It. 

lVIA URJCE ""\V HITTIXGI-IJLL 

RESEARCH ASSISTANTS 

GEOFFREY KEIGIUEY 

GEORGE H. MAR;}IONT 

MARSTON C. SARGENT 

CHARLES L. SCHNEIDEIl 

CnIA-CI-IEN TAX 

JOHANNES VAN OVEIlBEEK 

KELLOGG (UNIVERSITY) RESEARCH FELLOW 

PHILIP TRUMAN I VES 

ROBERT D. BOCin: 

TEACHING FELLOWS AND ASSISTANTS 

WnI,IAM D. I-IU:IIASON 

;\JlE LOS1L\KOFF \V 1I.I.L\::\I G. CI,A1U' 

!{OBER'I' G. HEU'Elt 

XOR;}IAN H. HOIW\\Tl'Z 
HOIlEHT H. MACK"'GII'L' 

HAHOLll D. :\TrcIIE"r:R 

JOIr" L. 'VEIlB 
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DIVISIOII' OF ASTROPHYSICS 

OBSERVATORY COUNCIL 

GEORGE E. HALe, Chairman ,V ALTER S. ADAMS 

:\IAX :\IASOX, Vi ce-Chairman ROBERT A. MILLIKAN 

HENRY M. ROBINSON 

JOHN A. ANDERSON, Executive Officer 

EDWARD C. BARRETT, Secretary 

ADVISORY CO~DIITTEE 

WALTER S. ADA~lS, Chairman EDWIN H UllllLE 

THEODORE VON KARMAN 

R. R. MARTEL 

CHARLES G. ABB<JT 

IRA S. BOWEN 

JOHN P. BUWALDA 

'V. HOWARD CLAPP 

PAUL S. EpSTEIN 

HENRY N. RUS.ELL 

FREDERICK H. SEARES 

ROYAL W. SORENSEN 

RICHARD C. TOLMAN 

RESEARCH ASSOCIATE 

JOHN A. ANDERSON 

SUPERYISING ENGINEER FOR THE gOO-INCH TELESCOPE 

CAPTAIN C. S. McDoWELL, U.S.N. 

ASSOCIATES IN OPTICS AND INSTRUMENT DESIGN 

FRANCIS G. PEASE 

RUDOLPH M. LANGER 

RUSSELL W. PORTER 

SENIOR FELLOWS IN RESEARCH 

JOHN D. STRONG 

RESEARCH FELLOW 

JOSEF J. JOHNSON 
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DIVISION OF THE HUMANITIES 

CLINTON K. JUDY, Chairman 

PROFESSORS 

CLINTO~ K. JUDY, English Language and Literature 

GRAHA:lH A. LAING, Economics and Business Administration 

JOHN R. MACARTHUR, Languages 

WILLIAN B. MUNRO, History and Government 

THEODORE G. SOARES, Ethics 

ASSOCIATES 

EDWIN F. GAY, Economic History FREDERICK M. POWICKE, History 

GODFREY DAVIES, History DAVID NICHOL SMITH, Literature 

LouIs B. WRIGHT, Literature 

ASSOCIATE PROFESSORS 

HORACB N. GILBERT, Business Economics 

GEORGE R. MACMINN, English Language and Literature 

ASSISTANT PROFESSORS 

HARVEY EAGLESON, English Language and Literature 

PHILIP S. FOGG, Business Economics 

WILLIAM HUSE, English Language and Literature 

ROGER STANTON, English Language and Literature 

RAY E. UNTEREINER, Economics and History 

INSTRUCTORS 

L. WINCHESTER JONES, English Language and Literature 

WILLIA:M H. PICKERING, History 

GRADUATE ASSISTANT 

CARL F. J. OVERHAGE, Modern Languages 
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DIVISION OF PHYSlOAL EDUOATION 

THOMAS R. BELZER 

HOLLEY B. DICKINSON 

EDGAR H. KIENEOLZ 

R. W. SORENSEN, Chairman 

PHYSICAL DIlIECTOB 

W ILLIAlIl L. STANTON 

ASSISTANT DIRECTOR 

HAROLD Z. MUSSELMAN 

CONSULTING PHYSICIAN 

EDWARD D. KREMERS 

PHYSICAL TRAINER 

FLOYD L. HANES 

ASSISTANTS 

GEORGE R. MELLINGER 

JOHN L. N OLLAN 

STUART L. SEYMOUR 
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C!LttliforUitt 3Justttute 1\ssoritttell 
The California Institute Associates are a group of public-spirited citi­

zens, in-t:erested in the advancement of learning, who have been incorpo­
rated a.S a non-profit organization for the purpose of promoting the 
interests of the California Institute of TeChnology. 

JAMES R. PAGE 
President 

OFFICERS 

ALBERT B. RUDDOCK 
1st Vice-President 

JOHN HUDSON POOLE 
2nd Vice-President 

MALCOLM McNAGHTEN 
3rd Vice-President 

4th Vice· President 
PRESTON HOTCHKIS 

Secretary 
DON.HD O'MELVENY 

Treasurer 
EDWARD C. BARRE= 

Asst. See'y, Asst. Treas. 

John E. Barber 
I. C. Copley 
John S. Cravens 
George E. Farrand 
Thomas Fleming, Jr. 

Fred S. Albertson 
George -W. H. Allen 
William H. Allen, Jr. 
Mrs. N (» el Arnold 
Mrs. J a.:mes G. Bailey 
Allan C. Balch 
Mrs. Allan C. Balch 
Franklin Baldwin 
Mrs. Russell H. Ballard 
John E. Barber 
Harry J. Bauer 
Mrs. Al bert C. Bilicke 
Mrs. EI1.is Bishop 
Miss EI eanor M. Bissell 
Fred H. Bixby 
E. J. Bl.acker 
Mrs. R. R. Blacker 
Edward W. Bodman 
Mrs. Joseph Bond 
Franklin Booth 
Victor von Borosini 
J. G. Boswell 

DIRECTORS 

Stuart W. French 
S. M. Haskins 
Malcolm McNaghten 
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 
I. C. Copley 
Hamilton H. Cotton 
S. Houghton Cox 

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 
:\1rs. H. A. Everett 
George E. Farrand 
John H. Fisher 
Arnold K. Fitger 
Herbert Fleishhacker 
Arthur H. Fleminl!' 
Thomas Fleming, Jr. 
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Mrs. Frank P. :Flint J. O. Koepfli 
F. W. Flint, Jr_ R. H. Lacy 
Freeman A. Fo rd Mrs. William Lacy 
Stanton W. Forsman Oscar Lawler 
Stuart W. French Fred B. Lewis 
Robert N. Frick Ralph B. Lloyd 
Mrs. Robert N. :Frick Edward D. Lyman 
Mrs. John Gaffey Leonard S. Lyon 
Mrs. Charles W. Gates Alexander B. Macbeth 
Robert C. Gillis James E. MacMurray 
E. S. Gosney Mrs. James G. 
Mrs. Herbert J _ Goudge Macpherson 
Claude M. Griffeth Fre(1 S. Markham 

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 George E. Hale Alonzo C. Mather 

Mrs. Girard van B. Hale Mrs. George H. Maxwell Mrs. Louis D. Ricketts 
Miss Evelyn HaIllburger Tom May Henry M. Robinson 
Mrs. F. A. Hardy Mrs. Anna Bissell McCay R. I. Rogers 
Mrs. E. C. Har"Wood William C. McDuffie Albert B. Ruddock 
Arnold D. Haskell J. Wallace McKenzie Mrs. Albert B. Ruddock 
S. M. Haskins Malcolm McNaghten Howard J. Schoder 
William C. Hay Mrs. E. A. Merrill Silsby M. Spalding 
Mrs. Arthur Hill Edwin A. Meserve Charles F. Stern 
Mrs. Frank P. Hixon Ben R. Meyer Mrs. Frederick H. 
Joseph M. Hixon Mrs. Ben R. Meyer Stevens 
Collis H. Holladay Mrs. John B. Miller Mrs Charles Stinchfield 
W. I. Hollingsworth Robert A. M.il~i~an Leo~ard G. Strater 
Webster B. Holmes Ernest E. Mllhkm R H T I 
Herbert B. Holt W W M' eese . ayor 
William L. Honnold R~beri: T.l~~ore Charles H. Thorn~ 
Mrs. William L. Honnold Alan E. Morphy Mrs. Joseph E. Tilt 
W. s. Hook, Jr. Lindley C. Morton Mrs. John Treanor 
Louis J. Hopkins R. H. Moulton Mrs. John K. Urmston 
Preston Hotchkis Harvey S. Mudd Edward R. Valentine 
Mrs. William F. Howard Seeley G. Mudd W. L. Valentine 
Rupert Hughes Mrs. Seeley W. Mudd Mrs. W. L. Valentine 
Myron Hunt W. C. Mullendore William W. Valentine 
Willis G. Hunt William B. Munro J. Benton Van Nuys 
Willard C. Jackson Daniel Murphy Charles B. Voorhis 
.T ohn E. Jardine Arthur Noble Mrs. Paul M. Warburg 
Mrs. S. Herbert Jenks E. J. Nolan Thomas W. Warner 
S. Fosdick Jones DonRld O'Melveny Mrs. Gurdon W. Wattles 
F. W. Kellogg Henr~' W. O'Melveny Philip Wiseman 
A. N. Kemp John O'Melveny Casey A. Wood 
H. H. Kerckhoff Stuart O'Melveny Archibald B. Young 
Mrs.WilliamG.KerckhoffPatrick H. O'Neil Gerald C. Young 



iEbututinuul 'nUden 

In pursuance 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 also possess sufficient similarity to make interchange between 
them not unduly difficult. 

(2) The four-year Undergraduate Course in Engineering 
shall be of a general, fundamental character, with a minimum 
of specialization in the separate branches of engineering. It 
shall include 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 
collegia te education endorsed by leading engineers-one which 
avoids on the one hand the narrowness common among students 
in technical schools, and on the other the superficiality and the 
lack of purpose noticeable in many of those taking academic 
college courses. 

(3) Fifth-year courses leading to the degree of Master of 

Science shall be offered in the various branches of engineering­
for the present in civil, mechanical, electrical, aeronautical, and 
chemical engineering. In these courses the instruction in basic 

engineering subjects shall be maintained at the highest efficiency 
so that the graduates from them may be prepared with especial 
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thoroughness for positions as constructing, designing, operating, 
and managing engineers. 

e 4) The four-year Undergraduate Course in Science shall 
afford, even more fully than is possible in the engineering 

course, an ill tensive 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, astrophysics, 
mathematics, chemistry, geology, geophysics, paleontology, and 
biology. A considerable 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. 

e 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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neering;, public service, commerce, and industry, shall be main­
tained as effectively as possible. Moderate participation of all 
students in student activities of a social, literary, or artistic 
character, such as student publications, debating and dramatic 
clubs, and musical clubs, shall be encouraged; and students shall 
be required to take regular exercise, preferably in the form of 
intramural games or contests affording recreation. 

(7) In all the scientific and engineering departments of the 
Institute research shall be strongly emphasized, not only because 
of the importance of contributing to the advancement of science 
and thus to the intellectual and material welfare of mankind, 
but also because research work adds vitality to the educational 
work 0 -£ 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 
applicants, so that the limitation may have the highly important 
result 0 f 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. 



1E~uratilluul iuU~iug.6 uu~ 1J1urilitit.6 

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. Each has on 
its large flat roof excellent facilities for outdoor experimenta­

tion. The building contains the N orman 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, photographic 
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 
rooms7 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 
million -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 one end of the winding grounded, and a 1,000 kilovolt surge 
generator supplemented by cathode-ray oscillographs and other 
appara tus 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 
chcmistry, organic chemistry, physical chemistry, and instru­

mental analysis. 

The remainder of the first unit is devoted to facilities for re­
scarch work. There are ten unit laboratories for physico-chemical 



EDUCATIONAL BUILDINGS AND FACILITIES 67 

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 
wcst, 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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ENGINEERIl\G 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 borse-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

iary 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 hydraulics 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. 



EDUCATIONAL BUILDINGS AND FACILITIES 69 

HYDRAULIC STRUCTURES LABORATORY 

The hydraulic structures laboratory is located out of doors 
adjoining the undergraduate hydraulic laboratory. At present the 
equipment inc! udes: (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. (c) 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 Ibs. 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 V2 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 sus pen-
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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. (c) 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 $350,000 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 
Hoor are 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 Hoor 
are offices, a group of six small laboratories for research, and a 

large Dleteorological classroom and laboratory. The third Hoor 
contains the balance room in which the wind tunnel measurements 
are made, a seminar room, library, drafting rooms, aerodynamics 
laboratory, and five officcs. 

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 radius of about two hundred miles. The seismograms 
from six branch stations, built and maintained with the aid of 
cooperating agencies in Southern California, contribute greatly 
to these studies. 

While devoted 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 resea rch is outlined by a committee consisting of J. P. 
Buwalda, chairman, and Messrs. J. A. Anderson, Arthur L. Day, 
Beno Gutenberg, and H. O. Wrood. 

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 farm with greenhouses located at Arcadia, about five 
miles from the Institute. 

A marine station has also been established at Corona dell\far. 
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 I,aguna 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 nuclear 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 
Erst 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, 
aeronautics, and the humanities. 

ASTROPHYSICS LABORATORY AND SHOPS 

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



Atijrttarum 

The Athenreum, a handsome structure in the Mediterr;.mean 
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 Athenreum 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 Athenreum contains on the first floor a large and beautiful 
lounge, a library, a main dining-room, three small dining-rooms, 
and, adj oining 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 Athenreum. 
An attractive writing room and lounge are provided on a mezza­
nine floor for the exclusive use of women. 



~tulleut 'Houses 

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 
~ome twenty donors and is named Fleming House in recognitiolJ 

of Mr. Arthur H. Fleming's great part in the development of the 
California Institute. 

These four houses in Mediterranean style harmonizing with the 
Athenreum, 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. 



iExtra-(!!urrttular (@ppnrtuutUt!l 

LECTURE COURSES 

Through a cooperative arrangement with the Pasadena Lec­
ture Course Committee there are given at the Institute assemblies 
a number of lectures on science, literature, current events, and 
other subj ects of general interest, by speakers of national and 
international note brought to Pasadena by the Committee. 
Weekly public 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 reasonable participation in extra-curricular interests; and (d) 
the fact that every student can find at the Institute a wide range 
of activities from which to choose. 

The Associated Students exercise general direction of matters 
of undergraduate concern in cooperation with the faculty. 
Athletic contests are managed by the Athletic Council, composed 
of faculty and student representatives. The student body, 
through its elected representatives, manages THE CALIFORNIA 
TECH, a weekly paper, the BIG T, the annual, and the LITTLE 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 foul' 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 have shown particular interest and aptitude in research 
are elected to associate membership. 

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

A chapter of Pi Kappa Delta, national forensic honor society, 
elects to membership students who have represented the Institute 
in intercollegiate debate, oratorical or extempore speakiiIg 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 

sclleduled 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 thirJ 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, afft;>rd 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. 
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PHYSICAL EDUCATION 

The progra.m of physical education is designed to give physi­
cal development to all undergraduate students and to provide 
graduate students with opportunity for recreationai 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. 

ll. 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 carl. 

3. Any members of the above groups will receive a 50% 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 ($3.00) a year is assessed against 
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every undergraduate and every graduate student. This fee must be paid 
with tb_e tuition charge for the first term of the academic year. 

It is to be clearly understood that the Emergency Hospitalization 
Fund c annat 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 fonowing 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 
Institu-t:e will be the custodian of the fund. Money in this fund shall not 
be used for any other purpose than for the payment of surgical and 
medica 1 expenses. Whether a case is an emergency or not will be decided 
by the Institute Physician. Whenever an emergency arises, the Institute 
Physici.an will decide whether hospitalization is necessary, and will then 
put int<l operation the provisions of the Emergency Hospitalization Fund. 

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

2. In any emergency case arising under the jurisdiction of the Insti­
tute Physician, and when necessary, hospital care will be allowed for a 
period :not 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 surgical fees, anaesthetic fees and necessary special nursing fees will 
also be allowed whenever possible, provided the total amount of payment, 
exclusive of the hospital charge in anyone case, shall not exceed one 
hundrec:l dollars. Neither the Emergency Hospitalization Fund, nor the 
Califor Jlia Institute of Technology, is responsible for the payment of 
physici~ns', surgeons' and nurse's' fees, etc., in excess of the above $100. 

3. '::I'he fund is not available for those students who require, after 
returni:ng to their classes, further attention or special equipment. No 
distinction will be made between injuries incurred in athletics or other­
wise, i= judging whether the case is an emergency or not, or the extent 
to whic:n expenses will be paid out of the fund. 

4. Vhenever the expenses for emergency care in anyone fiscal year 
are less than the total collected in fees for that year, the balance of money 
remain:'ing 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 thelllselves without reference to the Emergency Hospitaliza­
tion Fund. 

6. The responsibility for securing adequate medical attention in any 
contingency, whether an emergency or not, is solely that of the patient. 
This is the case whether the patient is residing in one of the Student 
Houses, the Athenreum, 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 cntirely 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. 
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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 certaiu 
required high school subjects and (b) satisfactory completion of 
entrance 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 given subject in an approved high school at the rate of five 
recita -tions weekly. Each applicant must offer all of the units in 

Group A and five units in Groups Band C. At least three of the 
latter must be in Group B. 

\ 

English ............................................ 3 
Algebra ............................................ 2 
Plane and Solid Geometry. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 % 

Group A: , Trigonometry ....................................... % 

(

PhySiCS ............................................. 1 
Chemistry .......................................... 1 
United States History and Government. . . . . . . . . . . . . . .. 1 

5 Foreign Languages, Shop (up to 1 unit); additional English, 
Group B: I Mathematics, Laboratory Science, 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 112 units, geometry 1 unit, trigo­
nometry 112 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 schooP 

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 subj ects 
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 

physics, 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, 1937. Applicants 

'Incomplete scholastic records may be supplemented by examinations in 
particular subjects taken at the Institute. The scope of subject matter for 
these examinations is the same as that covered by standard high schools. 
Applicants taking examinations in United States history and Government 
must present their notebooks at the time of the examination. The schedule 
for 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 :30 
A. 1\1. The examinations on April 24 will be chemistry and English 

and on May 1 mathematics and physics. These examinations will 
be repeated September lOth and lIth 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 011 

June 152, 1937. 

Students living at a distance from Pasadena may, upon request, 
be allowed to take the entrance examinations under the supervision 
of their local school authorities. Arrangements for examinations 
in absentia should include a letter to the Registrar from the 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 
cOJPing 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 Institute 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 
J nne 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 m.oney 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 
subj ects 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 at 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 1937 is as follows: Thursday, June 10,9 A.M., 
chemistry; Friday, June 11, 9 A.M., mathematics; Saturday, 
June 1~, 9 A.M., physics; Friday, September 17, 9 A.M., mathe­
matics; Saturday, September 18,9 A.M., physics; 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 nathorities, 
provided definite arrangements are made well in adv8.1;>!e. 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 supervision will be given. 

Applicants £or admission to the third and fourth years whose 
credentials have been approved may take advantage of the sum­
mer review courses in mathematics 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 subj ects. 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, 173, 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. 



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 $13.45 a year, payable in three installments 
on registration day at the beginning of each term. Of this fee 
$5.50 is uscd for the support of athletics, $3.00 as a subscription 
to the EIG T, and the remainder for other student activities. The 
subscription to the CALIFORNIA TECH, 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 50c 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 di fferent 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, $33 I .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 !Z1 meals a week, 

$391.00 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 $!Z.OO 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 Oliv\) 
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 19Q3, 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 193Q, 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 1936-37 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. 
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Registration for the second term, 1936-1937, will take place 
January 4, 1937 (9 A.M. to 3 P.M.); for the third term, March 
29, 1937 (9 A.M. to 3 P.M.). Registration for the first term, 

1937-1938, will take place, for freshmen, September 22, 1937 

(8 :30 A.M.), for transfers from other colleges, September 23, 24, 

1937 (9 A.M. to 3 P.M.), and for other students, September 2·:1<, 

1937 (9 A.M. to 3 P.M.). A special fee of two dollars is charged 

for registration after these dates. 

The schedule of studies for each student is made out by the 
Registration Committee, and the student, after payment of his 
tuition and fees, is enrolled by the Registrar. No student is 
admitted to classes without an assignment card from the 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. 
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SCHOLASTIC GRADING 

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

4 denotes Marked Distinction, 

3 denotes Above Average, 
Q denotes Average, 
1 denotes Below Average, 
C denotes Conditioned, 
F denotes Failed, 

inc 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. 
Thc instructor's reason for giving the grade and the manner by 
which thc incomplete may be removed must be entered in the 
space provided for that purpose. 

"\Vhen 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 3 

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 "s" in a twelve unit 
course receives S6 credits for this course. 
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1. Probation. 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 
anyone 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 tenns. His program of scholastic and outside activities 
must be arranged with and approved by his Dean. 

2. Ineligibility for 1·egistration. A freshman, sophomore, or 
new transfer student is ineligible to register: 

(a) If he fails during anyone 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. 

(c) 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. 

3. Freedom from scholastic restrictions. After a student has 
completed at least three full terms of residence at the Institute 
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 junior year is subject to the above-outlined scholastic 
requirements 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 senior subjects; these special requirements 
are given on pages 170, 173, 174. 

4. Graduation requirement. To qualify for graduation a stu­

dent must complete the prescribed 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 prize 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 3 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 3 and 4 in subjects other than 
Physical Education and Assembly, provided also that he main-
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tains such an average 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. Excess or less than nOTmal units. If for any reason a stu­
dent is carrying less than 40 units, the credits required (as stated 

in sections 1 and 2 on page 97) shall be prorated on thc basis 
of ll;O as a standard. For example, a freshman, sophomore, or new 

transfer carrying SO 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, or 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 
requirem'ent 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. 



FRESHMAN PRIZE SCHOLARSHIPS 

Twelve or more freshmen scholarships carrying $150 or $300 

are a -warded 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 

student 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 1£rs. 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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sOPBOMORE AND JUNIOR PRIZE SCHOLARSHIPS 

The Institute has established about thirty scholarships }.:nown 

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 the 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_ 

It is expected that all students awarded scholarships or tuition­
grants will maintain high scholastic standing. Failure to do so 
at any time during the school year may result in the termination 

of the award. 

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. 
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PHYSICS 

Ma thematics, 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 nrst year with practically all of the members of that staff, 
and he has the opportunity to maintain that contact tllrougllOut 
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 lectures. 
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 arc 

always under way in the laboratory. The average yearly output 
of the laboratory during the past nve 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 physics. 
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The main outlets for the graduates in physics of the Institute 
are positions in colleges and universities, and in the increasing 
number of industrial research laboratories of the country. 

MATHEMATICS 

Work in pure mathematics leading to the Ph.D. degree was 
initiated by the Institute in 19~6-19~7. 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, lind 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 
chemistry by staff members of the division. 

In the conduct of the course much effort is given to provide 
opportunities for interesting and fruitful experiments in the 

laboratory 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
metric analysis: in the class work emphasis is placed on the prin­

ciples relating to mass-action, the ionic theory, oxidation, and the 
periodic law. In the second and third terms, and also in the sub­
jects of physical and organic chemistry taken in the later years, 
the abler students, after a few weeks of introductory work, under­
take n::1inor 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 k.nown 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 lines of research now being actively pursued by graduate 
stud en ts in cooperation with the staff are: reduction-potentials 

in solation, 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 hydraulics. 

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 sanitation, sewage treatment and disposal works; the location, 
design, 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 101 

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. 

(c) 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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students who have completed the five-year engineering course at 
the Institute, 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 voltage 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 
lighting and industrial purposes. 

Students desiring to become research men, college teachers or 
profeSSional experts in electrical engineering may continue their 
work for the degree of Doctor of Philosophy. 

This graduate work in electrical engineering also greatly 
strengthens 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 Karman, who is in charge of the experi­
mental and theoretical researches. The Daniel 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 comprehensive series of theoretical courses in aerodynam­
ics, hydrodynamics, meteorology, and elasticity, with the under­
lying mathematics and mechanics, taught by Professors Theodore 
von Karman, Barry 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. 

3. 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 t:he properties of materials and the theory of 
elasticity; 

(c) 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 
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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 basic 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 
dennite 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 paleontology, 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 colleges who have substantially the same preparation. 
Properly qualified graduates from other colleges may also pursue 
as graduate students the geological studies of the senior year of 
the under grad uate course. 

The curriculum outlined for undergraduate study provides a 
broad and thorough preparation in the related basic sciences and 
an introduction 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 th.roughout the fifth year courses in geology and 
paleontology, nlUch 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. 

INSTRUCTION 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 (3) 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 those who are preparing themselves for university and 
museuDl positions in geology and paleontology and for service as 
profes sional geologists. 

OPPORTUNITIES FOR RESEARCH IN THE GEOLOGICAL SCIENCES 

Witbin 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 
throughout 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 Institu.te of Technology, and graduate students in the 
Division of the Geological Sciences will be received in the Labora­
tory for the purpose of taking part in the researches or of becoming 
acquainted with seismological methods. 

Collections available from many invertebrate and vertebrate 
faunal horizons in the sedimentary record of western North 
America permit the student interested in paleontology to secure 
an intimate knowledge 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 Zoology, 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 due to permutations and combinations of relatively few 
fundaUlental and common properties. It is in the search for these 
properties that the zoologist and botanist may profitably pool 
their interests. 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 animals will know only half his subject if he ignores the 
work on plants, and both plant and animal geneticists will fail 
to make 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
physics .. 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 new Observatory 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 in 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 nebulre; 
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-
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tage. Its instruments for the interpretation of astrophysical 
phenoIIlena will be designed to supplement those of the labora­
tories of the Institute and the Pasadena laboratory of the Mount 
Wilson.. Observatory. Well-equipped shops for the development 
of new instruments have been erected on the campus, and the 
Astropl1ysical 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 mp.mbers of the 
Executi ve Council of the Institute, and also including Dr. Walter 
S. Adams, 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 
H!O-inch disc 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 Ray ton has greatly increased the range of the lOO-inch 
telescope and has made possible the recent researches of Hubble 
and Humason on the expanding universe. A new objective of still 
shorter focal length has been completed by Beck after the design 
of the British Scientific Research Association, and successfully 
tested on Mount Wilson. A very advantageous method of coating 
telescope mirrors with aluminum instead of silver has been 
applied by Dr. John Strong to several large mirrors, including 
that of the 36-inch Crossley reflector on Mount Hamilton and the 
60-inch and lOO-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 Institute is 
its emphasis upon the humanistic side of the curriculum. In the 
degree and genuineness of this emphasis the Institute has differ­
entiated itself 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 
scientific 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 
faculty, 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 and social ethics, economics and government. All of 
them are so planned and articulated that the student obtains a 

solid grounding, 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 upon undergraduates the fact that there is an essential 
unity to all knowledge, and that no man can master science if he 

sets out to 1118ster 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 devoted to the work in literature, languages, philosophy, 
economics, history and government. This Hall of the Humanities, 
erected in 19528, 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 instruction in the humanistic fields, this amount being sub­
scribed by several friends of the Institute. 

In addition to the regular staff of the Institute, several schol­
ars from other institutions are giving instruction in the Division 
of the Huma.nities during the current year. Among these are 
Professor Ed win 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 whicn 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. 



.ubHraltous of t4r ~tatf 
SEPTEMBER 1, 1935, TO SEPTEMBER 30, 1936 

ORGANIC CHEMISTRY. 
HOWARD J. LUCAS, 686 pages, American Book Company, 1936. 

BIBLICAL LI'I'ERATURE AND ITS BACKGROUND. 
JOHN ROBERTSON MACARTHUR, 528 pages, D. Appleton-Century Company, 1936. 

NEW ELEMENTARY PHYSICS. 
ROBERT A. MILLIKAN (with Henry Gordon Gale and James P. Coyle), 637 pages, 
Ginn and Company, 1936. 

THE GOVERNMENT OF THE UNITED STATES (fourth edition, completely re­

written). 
WILLIAM B. MUNRO, 820 pages, The Macmillan Company, 1936. 

MAJOR CHANGES IN THE GOVERNMENTS OF EUROPE SINCE 1930. 
WILLIAM B. MUNRO, 68 pages, The Macmillan Company, 1936. 

@!.ril'utttlr nub fllitl'rnry Arttdl'li 

NORMAN BRIDGE LABORATORY OF PHYSICS 

*IN THE COMING CENTURY. 
ROBERT A. MILLIKAN. Published by the Los Angeles Junior College, 1935. 

RADIO'S PART IN THE CREATION OF AN INTELLIGENT ELECTORATE. 
ROBERT A. MILLIKAN, Radio and Education, 10-16 (1935). (Broadcast from Los 
Angeles, May 7.) 

Two ApPLICATIONS OF THE SYLPHON BELLOWS IN HIGH VACUUM PLUMBING. 
JESSE W. M. DuMOND, R. S. I., 6, 285·286 (1935). 

*WHITHER CIVILIZATION? 
ROBERT A. MILLIKAN, Proc. 8th Ann. Meeting, State Bar of Calif., pp. 78-84 (1935); 
reprinted, Commercial Law Journal, 41, 123·126 (1936). 

*EXTRATERRESTRISCHE WIBKUNGEN DER ULTRASTRAHLUNG. 
FRITZ ZWICKY, Helvetica Physico Acta, 8,515·516 (1935). 

SELECTIVE X-RAY DIFFRACTION FROM ARTIFICIALLY STRATIFIED METAL 

FILMS DEPOSITED BY EVAPORATION. 
JESSE W. M. DuMOND and J. PAUL YOUTZ, Phys. Rev., 48, 703 (1935). 

SUPERIORITY OF A KNUDSEN TYPE VACUUM GAUGE FOR LARGE METAL 

SYSTEMS WITH ORGANIC VAPOR PUMPS; ITS DESIGN AND OPERATION. 
JESSE W. M. DuMOND and W. M. PICKLES, JR., R. S. I., 6, 362·370 (1935). 

REMARKS ON THE RED-SHIFT FROM NEBULAE. 
F. ZWICKY, Phys. Rev., 48, 802·806 (1935). . 

THE ABSORPTION OF MONOCHROMATIC X-RAY BEAMS, OF WAVE-LENG1'H IN 

THE REGION 50 TO 20 X-UNITS, IN LEAD, TIN, COPPER, AND IRON. 
J. READ, Proc. Roy. Soc. of London, 152, 402·417 (1935) . 

.,oN ot available for distribution. 



PUBLICATIONS OF THE STAFF I~I 

*KRISTALLINE BIGENSCHAFTEN UND MAGNETISCHE ANISOTROPIEN VON 

DESTILLIERTE:nI WIS:IHUT. 
A. GOETZ, O. S-:rIERSTADT and A. B. FOCKE, Zeits. fur Physik, 98, 118-127 (1935). 

*WHITHER SCIE :NTIFIC RESEARCH IN INDUSTRY? 
ROBERT A. MIL- LIKAN, Textile Research, 6, 79-85 (1935). 
(Address given at 6th Annual Meeting of U. S. Institute for Textile Research.) 

STUDIES OF COSM:::IC RAYS. 
ROBERT A. MIL.LIKAN, Carnegie Institution Year Book No. 34 for the year 1934-
1935,343-345 (:::1935). 

"METEOROLOGIA DE LA ESTRATOSFERA EN EL PERU. 
SERGE KORFF arid G. A. WAGNER, Publication of Servicio Meteorologico Naciollal 
Lima, Peru, 1-8 (1935). ' 

*AWARD OF THE NOBEL PRIZE IN PHYSICS TO JAMES CHADWICK AXD IN 

CHEMISTRY T<J FREDERICK AND IRENE CURIE J OLIOT. 
ROBERT A. MILLIKAN, Sci. Monthly, 52, 87-88 (1936). 

'ON A METHOD <JF DECREASING THE REFLECTION FROl\f No "METALLIC SUB­

STANCES. 
JOHN STRONG, T. O. S. A., 26, 73-74 (1936). 

AN ELECTRIC DR-WING AND TIMING ApPARATUS FOR MICROCINEMA'rOGRAPHY. 
A. GOETZ and A.. ROMER, R. S. 1.,7, 6-11 (1936). 

*THE ROAD TO PEACE. 
ROBERT A. MILLIKAN, Think, 1, 5 (1936). 
(Broadcast on Peace ways Program.) 

*DISCUSSION TO ":rHE ARTICLE: M. J. BUERGER, THE NONEXISTENCE OF A 

REGULAR SECCNDARY STRUCTURE IN CRYS'rAI,S. 
A. GOETZ, Zeit. fur Kristallogrophie, 93, 167-169 (1936). 

*DISCUSSION TO ~HE ARTICLE: A. H. JAY, TUE THERMAL EXI'ANSION OF 

SILVER, QUAR":TZ AND BISMUTH BY X-RAY MEASUREMEN'rs. 
A. GOETZ, Zeit. fur Kristallographie, 93, 186-187 (1936). 

THE GALAc'rIC N" EBULAE. 
1. S. BOWEN, Scientia, 77-86 (1936). 

EVIDENCE FOR TEIE ENRICHMENT OF CARBON IN THE HEAVIER ISO'I'OPE BY 

DIFFUSION. 
DEAN E. WOOLD:RIDGE and F. A. JENKINS, Phys. Rev., 49, 404 (1936) . 

• A ROTATING SEC'rOR FOR QUANTITATIVE ANALYTICAL SPECTROGRAPHY. 
M. F. HASLER arld R. W. LINDHURST, R. S. I. 7, 137-139 (193,,). 

ABSORPTION OF C<lSl\IIC RAYS IN 'rHE MILKY 'YAY. 
F. ZWICKY, Proe. Nat. Acad. Sci., 22,182-186 (1936). 

*THE TRANSJlfUTATION OF ELEMENTS. 
ROBERT A. MILLIKAN, Talks, 1, 48-50 (1936). 

FORBIDDEN LINES. 
1. S. BOWEN, Re-v. of Mod. Phys., 8, 55-81 (1936). 

*LANDOLT-BoERNSTEIN-PI-IYSICAL CHEMICAL TABLES: 

I-PHOTOELECTRIC AND THERMYONIC EFFECT 

2-GALVANO-J\e1:AGNETIC AND THERMO-MAGNETIC EFFECT. 
A. GOETZ (1936) . 

ENRICHMEN'r OF NITROGEN IN THE ISO'1'OFE Nl~. 
DEAN E. WOOLDRIDGE and F. A. JENKINS, Phys. Rev. 49, 704 (1936) 

EXTRATERRESTRIAL. EFFECTS OF COSMIC RAYS. 
F. ZWICKY, Proc-. Nat. Acad. Sci., 22, 266-270 (1936). 

*N at available ::for distribution. 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

MODERN ALCHEMY. 
ROBERT A. MILLIKAN, Atlantic Monthiy. 157, 737·741 (1936); also Bullelin cf Ihe 
California Institute of Technology, 45, 5·10 (1936). 

A HIG:a: SPEED GEIGER-COUNTER CmCUIT. 
H. V. NEHER and W. W. HARPER, Phys. Rev., 49, 940·943 (1936). 

THE FUTURE OF THE CALIFORNIA INSTITUTE. 
ROBERT A. M,LL,KAN. Bulletin of the California Institute of Technology, 45, No. 
152, 2·9 (1936). 

GEOGRAPHICAL VARIATION OF THE COSMIC-RAY SHOWERS. 
W. H. PICKERING, Phys. Rev., 49, 945·946 (1936). 

* ARTHUR A. NoYES 
ROBERT A. MILLIKAN, Science, 83, 613·614 (1936). 

A PRECISION WORLD SURVEY OF SEA-LEVEL COSMIC-RAY IN1·ENSITIES. 
ROBERT A. MILLIKAN and H. V,CTOR NEHER, Phys. Rev., 50, 15·24 (1936). 

NEW AND UNEXPLAINED EFFECTS IN LAUE X-RAY REFLECTION IN CALCITE. 
JESSE W. M. DuMOND and V. L. BOLLMAN, Phys. Rev., 50, 97 (1936). 

THE SEPARATION OF GASEOUS ISOTOPES BY DIFFUSION. 
DEAN E. WOOLDRIDGE and W. R. SMYTHE, Phys. Rev., 50, 233·237 (1936). 

CRYOGENIC LABORATORY OF THE CALIFORNIA INSTITUTE OF TECHNOLOGY. 

(PART II) 
ALEXANDER GOETZ, R. S. 1., 7, 307·318 (1936). 

LIFE-LUMINOSITY RELATION FOR NOVAE. 
F. ZW'ICKY, P. A. S. P., 48, 191·194 (1936). 

CLOUD CHAMBER OBSERVATIONS OF COSMIC RAYS AT 4300 METERS ELEVATION 

AND NEAR SEA-LEVEL. 
CARL D. ANDERSON and SETH H. NEDDERMEYER, Phys. Rev., 50, 263·271 (1936). 

TESTS OF THE VALIDITY OF X-RAY CRYSTAL METHODS OF DETERMINING E. 
J. W. M. DuMOND and V. L. BOLLMAN, Phys. Rev., 50, 383 (1936). 

TESTS OF THE VALIDITY OF X-RAY CRYSTAL METHODS OF DETERMINING E. 
JESSE W. M. DuMOND and VERNON L. BOLLMAN, Phys. Rev., 50, 524·37 (1936). 

*DER KRISTALL-DIAMAGNETISMUS ALS GRUPPENPHANOMEN. 
ALEXANDER GOETZ, Anniv. Vol. of Sci. Reports of Tohokl< Imperial Univ. Series, I, 
235·247 (1936). 

ASTROPHYSICAL OBSERVATORY 
*THE ASTROPHYSICAL OBSERVATORY OF TIlE CALIFORNIA INSTITUTE OF 

TECHNOLOGY. 
GEORGE E. HALE, Astra. Jour., 82, 111·139 (1935). 

Two METHODS OF INVESTIGATING THE NATURE OF THE NEBULAR RED-SHIFT. 
EDWIN HUBBLE and RICHARD C. TOLMAN, Astro. lour., 82, 302·337 (1935). 

*THE ASTROPHYSICAL OBSERVATORY OF THE CALIFORNIA INSTITUTE OF 

TECHNOLOGY. 
GEORGE E. HALE, Nature, 137,221·228 (1936). 

EFFECT OF EVAPORATED FILMS ON ENERGY DISTRIBUTION IN GRATING 

SPECTRA. 
JOHN STRONG, Phys. Rev., 49, 291·296 (1936). 

PHOTOELECTRIC EFFECT OF ALUMINUl\I FILMS EVAPORATED IN VACUUl\I, 
E. GAVIOLA and JOHN STRONG, Phys. Rev., 49, 441·443 (1936). 

ON THE FIGURING AND CORRECTING OF MmRORS ny CONTROLLED DEPOSITION 

OF ALUMINUM. 
JOHN STRONG and E. GAVIOLA, I. O. S. A., 26, 153·162 (1936). 

*N ot available for distribution. 



PUBLICATIONS OF THE STAFF 123 

ON 1'HE QUANTJTATIVE USE OF THE FOUCAULT KNIFE-EDGE TEST. 
E. GAVIOLA, J. O. S. A., 26, 163·169 (1936). 

TRANSl\IISSION CURVES FOR THE NEW POLARIZERS. 
JOHN STRONG, J. O. S. A., 26, 256 (1936). 

*THE EVAPORAT::ION PROCESS AND ITS ApPLICATION TO THE ALUMINIZING OF 

LARGE TELES COPE MmRORS. 
JOHN STRONG, .Astra. Jonr., 83, 401·423 (1936). 

AN EXPANSION-LuMINOSITY RELATION FOR NOVAE. 
F. ZWICKY, Proc. Nat. Acad. Sci., 22, 457·462 (1936). 

CHARACTERISTIC TEMPERATURES IN SUPER-NoVAE. 
F. ZWICKY, Proc. Nat. Acad. Sci., 22, 557·561 (1936). 

*THE 200-INCH TELESCOPE. 
GEORGE E. HALE, Scientific American, 154,236·240,293 (1936). 

*THE 200-INCH TELESCOPE. 
CAPT. C. S. MC])OWELL, U. S. N., Mech. Engineering, 58, 345·351 (1936). 

W. K. KELLOGG RADIATION LABORATORY 

DISINTEGRATION OF NITROGEN BY SLOW NEUTRONS. 
T. W. BONNER and W. M. BRUBAKER, Phys. Rev., 48, 469·470 (1935). 

SLOW NEUTRONS_ 
W. M. BRUBAKER and T. W. BONNER, Phys. Rev., 48, 470 (1935). 

DISINTEGRATION <JF LITHIUM BY DEUTERONS. 
T. W. BONNER and W. M. BRUBAKER, Phys. Rev., 48, 742·746 (1935). 

PROTONS FROM T:FIE DISINTEGRATION OF LITHIUM BY DEUTERONS. 
L. A. DELSASSO, W. A. FOWLER and C. C. LAURITSEN, Phys. Rev., 48, 848 (1n5). 

NEUTRONS FROM 'THE DISINTEGRATION OF DEUTERIUM BY DEUTERONS. 
T. W. BONNER and VV. M. BRUBAKER, Phys. Rev., 49, 19·21 (1936). 

THE DISINTEGRA":rION OF NITROGEN BY NEUTRONS. 
T. W. BONNER and W. M. BRUBAKER, Phys. Rev., 49, 223·229 (1936). 

RADIOACTIVE ELEMENTS OF Low ATOMIC NUMBER. 
W. A. FOWLER. L. A. DELSASSO and C. C. LAURITSEN, Phys. Rev., 49, 561·574 
(1936). 

DISINTEGRATION OF NITROGEN BY SLOW NEUTRONS. 
T. W. BONNER and W. M. BRUBAKER, Phys. Rev., 49, 778 (1936). 

DISINTEGRATION OF BERYLLIUM, BORON AND CARBON BY DEUTERONS. 
T. W. BONNER and W. M. BRUBAKER, Phys. Rev., 50, 308·314 (1936). 

DISINTEGRATION OF NITROGEN BY FAST NEUTRONS. 
T. W. BONNER and W. M. BRUBAKER, Pltys. Rev., 50, 781 (1936). 

MATHEMATICS 

"RIEMANNIAN" DIFFERENTIAL GEOMETRY IN ABSTRACT SPACES. 
A. D. MICHAL, Proc. Nat. Acad. Sci., 21, 526·529 (1935). 

COMPLETELY INTEGRABLE DIFFERENTIAL EQUATIONS IN ABSTRACT SPACES. 
A. D. MICHAL and V. ELCONIN, Proc. Nat. Acad. Sci., 21, 534·536 (1935). 

ARITHMETICAL TFIEOREMS ON LUCAS FUNCTIONS AND TCHEBYCHEFF POLY­
NOl\IIALS. 
E. T. BELL, Am. Jour. Math., 57, 781·788 (1935). 

*N at available £or distribution. 



194 CALIFORNIA INSTITUTE OF TECHNOLOGY 

ON T:a:E FACTORIZATION OF POLYNOMIALS TO A PRHIE MODULUS. 
MORGAN WARD, Ann. of Math., 36, 870·874 (1935). 

THE DIOPHANTINE EQUATION X2-DY2=Zm. 
MORGAN WARD, Trans. Am. Math. Soc., 38, 447·457 (1935). 

GENERAL RELATIONS BETWEEN BERNOULLI, EULER, AND ALLIED POLY­

NO]MIALS. 
E. T. BELL, Trans. Am. Math. Soc., 38, 493·500 (1935). 

THE f'JILBERT SPACE POSTULATES-A FURTHER REDUCTION. 

A. E. TAYLOR, Bul. Am. Math. Soc., 41, 847·848 (1935). 

A PARTIAL DIFFERENTIAL EQUATION CONNECTED WITH THE FUNCTIOXS OF 

THE PARABOLIC CYLINDER. 
H. BATEMAN, Bul. Am. Math. Soc., 41, 882·893 (1935). 

DEFINITION OF POST'S GENERALIZED NEGATIVE AND MAXIMUM IN TERMS OF 

ONE BINARY OPERATION. 
DON ALD L. WEBB, Am. Jour. of Math., 58, 193·194 (1936). 

FUNCTIONAL DIFFERENTIAL EQUATIONS AND INEQUALITIES. 
H. BATEMAN, Proc. Nat. Acad. Sci., 22, 170·172 (1936). 

A CALCULUS OF SEQUENCES. 
MORGAN WARD, Am. Jour. Math., 58, 255·266 (1936). 

THE FORJ\I 2wx+xy+yz+zu+UX. 
E. T. BELL, Am. Jour. Math., 58,282·284 (1936). 

DISTRIBUTIVITY OF ASSOCIATIVE POLYNOMIAL COMPOSITIONS. 
E. T. BELL, Ann. of Math., 37, 368·373 (1936). 

A DET.AIL IN KRONECKER'S PROGRAM. 
E. T. BELL, Phil. of Sci., 3, 197·207 (1936). 

POLYNOMIALS ASSOCIATED WITH THOSE OF LERCH. 
H. BATEMAN, Monatsheften fnr Mathematik nnd Physik, 43, 75·80 (1936). 

A FUNCTIONAL EQUATION IN ARITHMETIC. 
E. T. BELL, Trans. Am. Math. Soc., 39, 341·344 (1936). 

THE FORM WX+XY+YZ+ZU. 
E. T. BELL, Bul. Am. Math. Soc., 42, 377·380 (1936). 

THE CONTINUOUS ITERATION OF REAL FUNCTIONS. 
MORGAN WARD and F. B. FULLER, Bul. Am. Math. Soc., 42, 393·396 (1936). 

SECOND ORDER DIF}'ERENTIAL EQUATIONS WITH Two POINT BOUNDARY 

CONDITIONS IN GENERAL ANALYSIS. 
A. D. MICHAL and D. H. HYERS, Am. Jonr. Math., 58, 646·660 (1936). 

*LA Dn'}'ERENTIELLE DANS LES ESPACES LINEAIRES ABSTRAITS AVEC UNE 

TOPOI.OGlE. 
A. D. MICHAL and E. W. PAXSON, Comptes Rendns, 202, 1741·1743 (1936). 

ARITHMETICAL CONSEQUENCES OF A TRIGONOMETRIC IDENTITY. 
E. T. BELL, Blfl. Am. Math. Soc., 42, 557-560 (1936). 

MAPS OF ABSTRACT TOPOLOGlCAL SPACES IN BANACH SPACES. 
A. D. MICHAL and E. W. PAXSON, Bul. Am. Math. Soc. 42, 529-534 (1936). 

*A CLUE THROUGH THE HISTORY OF MATHEMATICAL THOUGHT. 
E. T. BELL, The University Review, Spring, 1936, 171-174. 

*THE MEANING OF MATHEMATICS. 
E. T. BELL, National Council of Teachers of Mathematics, Eleventh Yearhook, 
1936, 136·159. 

NOTE ON SUPERSTITION IN MATHEMATICS. 
E. T. BELL, The Story of Human Error, edited by Joseph Jastrow, 1936, 162-165. 

*Not available for distribution. 



PUBLICATIONS OF THE STAFF 1:i25 

THE NULL DIVISORS OF LINEAR RECURRING SERIES. 
MORGAN WARD, Duke Math. Joltr. 2, 472·476 (1936). 

Two SYSTE~IS oF" POLYNOMIALS FOR THE SOLUTION OF LAPLACE'S INTEGRAL 

EQUATION. 
H. BATEMAN, Duke Math. Jour. 2, 567·577 (1936). 

GATES AND CRELLIN CHEMICAL LABORATORIES 

'~51. THE UNIT OF STRUCTURE OF TELLURIC ACID, TE(OH)6' 
L,NUS PAULING, Zeit. f. Krist., 91, 367·368 (1935). 

475. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, IX. SPECIFIC HEATS 

OF N-BuTANE AND PROPANE. 
B. H. SAGE and W. N. LACEY, Ind. and Eng. Chem., 27, 1484-1488 (1935). 

481. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, X. THERMODYNAMIC 

BEHAVIOR OF LIQUID MIXTURES OF N-BuTANE AND CRYSTAL OIL. 
B. H. SAGE and W. N. LACEY, Ind. and Eng. Chem., 28, 106·1l1 (1936). 

483. THE CRYSTAL STRUCTURE OF TETRAMMINOCADMIUM PERRHENATE, 

CD(NH3 )4 (RE04h 
K. S. P,TZER, Zeit. f. Krist., 92, 131·135 (1935). 

·j.84. THE THERMAL REACTION BETWEEN GASEOUS IODINE MONOCHLORIDE 

AND HYDROGEN. 
W. D. BONNER, W. L. GORE and DON M. YOST, J. Am. Chem. Soc., 57, 2723 (1935). 

485. THE MOLECULAR STRUCTURE OF GERMANIUM TETRACHLORIDE. 
L. BROCKWAY, J. Am. Chem. Soc., 57, 958 (1935). 

486. THE NORMAL STATE OF THE HELIU~l MOLECULE ION, HE2+' 
SIDNEY WEINBA UM, J. Clzem. Ph)"s., 3, 549·550 (1935). 

487. THE POTENTIALS OF CELLS IN LIQUID AMMONIA SOLU'l'IONS. THE 

THERMODYNAMIC CONSTANTS OF THE AMMINO CADMIUM CHLORIDES AND 

OF CADMIUM CHLORIDE. 
CLIFFORD S. GARNER, EMERSON W. GREEN and DON M. YOST, J. Am. Chem. Soc., 
57,2055·2058 (1935). 

488. A QUANTUM MECHANICAL DISCUSSION OF ORIENTATION OF SUB­

STITUENTS IN AROMATIC MOLECULES. 
G. W. WHELAND and LINUS PAULING, J. Am. Chem. Soc., 57, 2086-2095 (1935), 

489. THE DECOMPOSITION OF DI-ORTHO-TOLYLIODONIUM. 
H. J. LUCAS, E. R. KENNEDY, and C. A. WILMOT, 1. Am. Chem. Soc., 58, 157·160 
(1936) • 

·t90. RATE OF SOLU'rION OF GASES IN OILS. RATE OF SOLUTION OF METHANE 

IN OILS FILLING SPACES BETWEEN SAND GRAINS. 
E. A. BERTRAM and W. N. LACEY, Ind. and Eng. Chem., 28, 316·318 (1936). 

491. THE EFFECT OF THE \VAVE-LENG'l'H ON THE IODINE-SENSITIZED DE­

COMPOSITION OF ETHYLENE IODIDE IN CARBON TETRACHLORIDE SOLUTION. 
ROSCOE G. DICKINSON and NELSON P. NIES, J. Am. Chem. Soc., 57, 2382-2386 
(1935). 

492. AN ABSORPTION TUBE FOR THE INVESTIGATION OF GASES IN THE 

PHOTOGRAPHIC INFRARED. 
RICHARD M. BADGER, LYMAN G. BONNER and PAUL C. CROSS, J. Opt. Soc., 25, 
355·356 (1935). 

493. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, XI. THERMODYNAMIC 

PROPERTIES OF MIXTURES OF A CRUDE OIL AND A NATURAL GAS. 
B. H. SAGE and W. N. LACEY, Ind. Eng. Chem., 28, 249·255 (1936). 



1:26 CALIFORNIA INSTITUTE OF TECHNOLOGY 

494. THE CRYSTAL STRUCTURE OF SWEDENBORGITE, NABE4Sn0'7' 
LIN us PAULING, H. P. KLUG, and A. N. WINCHELL, Amer. Mineralogist, 20, 
492-501 (1935). 

i.95. THE USE OF THE IODINE MONOCHLORIDE END-POINT IN VOLUMETRIC 

AN" ALYSIS, III. THE TITRATION OF THALLOUS SALTS WITH PERMANGA­

NATE, IODATE AND CERIC SULFATE. 
ERNEST H. SWIFT and CLIFFORD S. GARNER, I. Am. Chern. Soc., 58, 113-115 (1936). 

498. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, XII. THE SPECIFIC 

HEATS OF SOME MIXTURES OF PROPANE, N-BuTANE, AND N-PENTANE. 
B. H. SAGE, H. S. BACKUS, and T. VERMEULEN, Ind. and Eng. Chem., 28, 489-492 
(1935). 

499. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, XIII. JOULE-THOMSON 

COEFFICIENTS OF PROPANE. 
B. H. SAGE, E. R. KENNEDY and W. N. LACEY, Ind. and Eng. Chern., 28, 601 
(1936). 

500. THE CORRELA'rION OF PHOTOCHEMICAL REACTIONS IN GASES WITH 

THOSE IN SOLUTION. 
ROSCOE G. DICKINSON, Chem. Rev., 17, 413·424 (1935). 

501. THE CRYSTAL STRUCTURE OF CUPRIC CHLORIDE DIHYDRATE, CUCL2' 

2H2 0 SQUARE QUADRICOVALENT CUPRIC COPPER. 
DAVID HARKER, Z. f. Krist., 93, 136·145 (1936). 

502. THERMODYNAMIC PROPERTIES OF SULFUR COMPOUNDS. II. SULFUR DI­

OXIDE, CARBON DISULFIDE, AND CARBONYL SULFIDE. 
PAUL C. CROSS, I. Chem. Phys., 3, 825-827 (1935). 

503. THE MOLECULAR STRUCTURE OF NICKEL CARBONYL. 
L. O. BROCKWAY and PAUL C. CROSS, I. Chern. Phys., 3,828·833 (1935). 

504. ARTIFICIAL RADIOACTIVITY. 
LOUIS N. RIDENOUR and DON M. YOST, Chern. Rev., 18, 457-495 (1936). 

505. ABSORPTION OF SLOW NEUTRONS IN SILVER. 
LOUIS RIDENOUR and DON M. YOST, Phys. Rev., 48, 383-384 (1935). 

506. THE STRUCTURE AND ENTROPY OF ICE AND O~' OTHER CRYSTALS WITH 

SOME RANDOMNESS OF ATOMIC ARRANGEMENT. 
L,NUS PAULING, I. Am. Chern. Soc., 57, 2680-2684 (1935). 

507. THE RADIAL DISTRIBUTION METHOD OF INTERPRETATION OF ELECTRON 

DIFFRACTION PHOTOGRAPHS OF GAS MOLECULES. 
L,NUS PAULING and L. O. BROCKWAY, I. Am. Chern. Soc., 57, 2684-2692 (1935). 

508. THE ELECTRON-DIFFRACTION INVESTIGATION OF PHOSGENE, THE SIX 

CHLORETHYLENES, THIOPHOSGENE, a-METHYLHYDROXYLAMINE, AND 

N ITROMETHANE. 
L. O. BROCKWAY, J. Y. BEACH and L,NUS PAULING, I. Am. Chern. Soc., 57, 2693-
2704 (1935). 

509. THE DEPENDENCE OF INTERATOMIC DISTANCE ON SINGLE BOND­

DOUBLE BOND RESONANCE. 
LINUS PAULING, L. O. BROCKWAY and J. Y. BEACH, I. Am. Chern. Soc. 57, 2705· 
2709 (1935). 

*510. ATOMIC SCATTERING FACTORS. 
L,NUS PAULING, Internationale Tabellen sur Bestimmung von Kristallstrukturen, 
Gebruder Borntraeger, Berlin, 1935, 2, 568-575. 

*512. IONIC AND ATOMIC RADII. 
L,NUS PAULING, Internationale Tabellen sur Bestimmung von Kristallstrukturen, 
Gebruder Borntraeger, Berlin, 1935, 2, 610-617. 

*N ot available for distribution. 



PUBLICATIONS OF THE STAFF 1:27 

513. THE RELATION BETWEEN THE INTERNUCLEAR DISTANCES AND FORCE 

CONSTANTS OF MOLECULES AND ITS ApPLICATION TO POLYATOMIC MOLE­

CULES. 
RICHARD M. BADGER, J. Chem. Pltys., 3, 710·715 (1935). 

514. THE SPECTR"U1>I AND THE FORCE CONSTANTS OF THE ETHYLENE MOLE­

CULE. 
LYMAN G. BONNER, J. Am. Chem. Soc., 58, 34·39 (1936). 

515. ENERGY RELATIONS IN A FLOWING WELL. 
B. H. SAGE and W. N. LACEY, A. P. I. Drilling and Production Practice, 107 (1935). 
Reprinted in Oil Weekly, 79, 31·38 (1935) and Oil and Gas Journal, 34, 38 (1935). 

516. NOTE ON T:HE INTERPRETATION OF THE INFRARED ABSORPTION OF 

ORGANIC COMPOUNDS CONTAINING HYDROXYL AND IMINO. 
LINUS PAULING, J. Am. Chem. Soc., 58, 94·98 (1936). 

518. THE RAMAN SPECTRU~I OF ARSENIC TRICHLORIDE. 
DON M. YOST and THOMAS F. ANDERSON, J. Chem. Phys., 3, 754 (1935). 

519. THE CRYSTAL STRUCTURE OF HEXAGONAL SILVER IODIDE. 
LINDSAY HELMHOLZ, J. Chem. Phys., 3, 740·747 (1935). 

520. VISCOSITY OF HYDROCARBON SOLUTIONS-SOLUTIONS OF FOUR HYDRO-­

CARBON GASES IN A CRUDE OIL. 
E. H. SAGE, W. R. MENDENHALL, and W. N. LACEY, A. P. I. Prod. Bul. 216 (1936); 
Oil Weekly, 80, 30·35 (1936). 

521. THE MERCURy-PHOTOSENSITIZED DECOMPOSITION OF ARSINE. 
NORWOOD L. SIMMONS and ARNOLD O. BECKMAN, J. Am. Chem. Soc., 58, 454·459 
(1936). 

522. THE RAMAN SPECTRUM AND FUNDAMENTAl, VIBRA'£ION FREQUENCIES 

OF SILANE (SIH4 ). 
FRED E. STI'IT and DON M. YOST, J. Chem. Phys., 4, 82 (1936). 

523. INTERATOMIC DISTANCES IN ORPIMENT, REALGAR, SODIUM SULFANTI­

MONATE ENNEL\HYDRATE, AND CALCIUM MERCURIC BROMIDE. 
WILLIAM V. MEDLIN, J. Am. Chem. Soc., 58, 1590 (1936). 

524. THE RAMAN SPECTRUM OF TETRAETHYL SILANE; VIRRATIONAL RESO­

NANCE OF TETRAALKYLS. 
THOMAS F. ANDERSON, J. Chern. Pltys., 4, 161·164 (1935). 

525. QUANTUM MECHANICS AND THE THIRD LAW OF THERMODYNAMICS. 
LINUS PAULING and E. D. EASTMAN, J. Chem. Physics, 4, 393·4 (1936). 

526. THE CLEAVAGE OF IONIC MINERALS. 
M. D. SHAPPELL, Am. Mineralogist, 21, 75·102 (1936). 

527. THE VISUAL CYCLE OF PROTEIN DENATURATION. 
A. E. MIRSKY, Proc. Nat. Acad. Sci., 22, 147 (1936). 

528. INHOMOGENEOUS FIELDS FOR MASS SPECTROSCOPY. 
S. H. BAUER, Phys. Rev., 48, 917 (1935). 

530. THE CRYSTAL STRUCTURE OF AMMONIUM AZIDE. 
LUDo K. FREVEL, Z. Krist. (A.) 94, 197·211 (1936). 

531. THE MOLECUI,AR STRUCTURES OF SULFUR DIOXIDE, CARBON DISULFIDE, 

AND CARBONYL SULFIDE. 
PAUL C. CROSS and L. O. BROCKWAY, J. Chem. Phys., 3, 821·824 (1935). 

532. VISCOSITY OF HYDROCARBON SOLUTIONS. SOLUTIONS OF ETHANE AND 

N-BuTANE IN CRYSTAL OIL. 
E. H .. SAGE, J. E. SHERBORNE, and W. N. LACEY, A. P. I. Prodl/ction Bull., 216, 
and 0<1 Weekly, 80, 36·40 (1936). 

533. THE CRYSTAL STRUCTURE OF POTASSIUM CHLOIWSMATE, K20SCL6' AND 

OF POTASSIUM BROMOS~IATE, K20sBR6' 
JAMES D. MCCULLOUGH, Z. Krist., 143·149 (1936). 



1>!8 CALIFORNIA INSTITUTE OF TECHNOLOGY 

534. FLow OF OIL-GAS MIXTURE IN THE TUBING OF A WELL. 
E. a. SAGE and W. N. LACEY, Prod. Bull. A. P. I. No. 216, Nov., 1935. 

535. THE ApPLICATION OF THE THREE DUIENSIONAL PATTERSON METHOD 

AND THE CRYSTAL STRUCTURES OF PROUSTITE, AGSAsS3 , AND PYRAR­

GYRITE, AG3SBS:l' 
DAVID HARKER, 1. Chem. Phys., 4, 382-390 (1936). 

536. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS. XIV. JOULE-THOMSON 

COEFFICIENTS OF N-BuTANE AND N-PENTANE. 
E. R. KEN"EDY, B. H. SAGE and W. N. LACEY, Ind. and Eng. Chem. 28, 718 (1936). 

537. THE STRUC'l'URE AND MAGNETIC PROPERTIES OF HEMOCHROMOGENE 

AND RELATED SUBSTANCES. 
L,NUS PAULING and C. D. CORYELL, Proc. Nat. Acad. Sci., 22, 159-163 (1936). 

538. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS. XV. THE THERMO­

DY~ AMIC PROPERTIES OF MIXTURES OF METHANE AND A CRUDE OIL. 
E. H. SAGE, D. C. \VEBSTER, and W. N. LACEY, Ind. and Eng. Chern., 28, 984 (1936). 

539. QUANTUllI MECHANICAL TREATMENT OF HELIUM HYDRIDE MOLECULE­

ION HEH+. 
J. Y. BEACH, I. Chem. Pltys., 4, 354-357 (1936). 

540. AN ANALYTIC METHOD OF INTERPRETATION OF ELECTRON DIFFRAC'l'ION 

PnOTOGRAPHS OF GASES. 
SIMON H. BAUER, 1. Chem. Phys., 4, 407-412 (1936). 

541. THE RAMAN SPECTRA OF CARBON AND SILICON TETRAFLUORIDES. 
Do," M. YOST, EDW,," N. LASSETTRE, and SIEGFRED T. GROSS, 1. Chem. Phys., 4, 
No.5, 325 (1936). 

542. THE ELECTRON DIFFUACTION STUDY OF PARAI,DEHYDE. 
D. C. CARPENTER and L. O. BROCKWAY, J. Am. Chem. Soc., 58, 1279-73 (1906), 

543. THE CRYSTAL STRUCTUUE O}' METALDEHYDE. 
LINUS PAULING and D. C. CARPENTER, J. Am. Chem. Soc., 58, 1274-1278 (1936). 

544. PHASE EQUILIBRIA IN HYDROCARBON SYSTEMS, XVI. THE SOLUBILITY 

OF METHANE IN EACH OF Fouu LIGHT HYDROCAUBONS. 
E. H. SAGE, D. C. WEBSTER, and W. N. LACEY, Ind. and Eng. Chem., 28, 1045-
1047 (1936). 

545. THE DIFFUSION AND ABSOUPTION OF NEUTRONS IN PARAFFIN SPHERES. 
DON M. YOST and ROSCOE G. DICKINSON, Phys. Rev. 50, 128-132 (1936). 

546. STRONG OXIDIZING AGEN'J'S IN NITRIC ACID SOLUTION. I. OXIDATION 

POTENTIAL OF CEROUS-CERIC SALTS. 
ARTHUR A. NOYES and CLIFFORD S. GARNER, 1. Am. Chem. Soc., 58, 1265-1268 
(1936). 

547. STUONG OXIDIZING AGENTS IN NITUIC ACID SOLUTION. II. OXIDATION 

POTENTIAL OF THALLOus-THALLIC SALTS. 
ARTHUR A. NOYES and CLIFFORD S. GARNER, 1. Am. Chem. Soc., 58, 1268-1270 
(1936). 

549. ELECTRON DIFFRACTION BY GAS MOLECULES. 
L. O. BROCKWAY, Review of Modern Physics, 8, 231-266 (1936). 

550. ON THE STRUCTURE OF NATIVE, DENATURED, AND COAGULATED PROTEINS. 
A. E. MIRSKY and L,NUS PAULING, Proc. Nat. Acad. Sci., 22, 439-447 (1936). 

552. THE CRYSTAL STRUC'l'URE OF SILVER PHOSPHATE. 
LI"DSAY HELMHOLZ, 1. Chem. Phys., 4, 316-322 (1936). 

551. THERMODYNAMIC PROPERTIES OF PHOSPHORUS COMPOUNDS. 
THOMAS F. ANDERSON and DON M. YO<T, 1. Chem. Phys., 4, 529-530 (1936). 

564. THE ABSORPTION SPECTRUM OF METHYL ALCOHOL VAPOR IN 'l'HE 

PHOTOGRAPHIC INFRARED. 
RICHARD M. BADGER and SIMON H. BAUER, J. Chem. Ph),s., 4, 469-473 (1936). 



PUBLICATIONS OF THE STAFI' I;]!) 

BALCH GRADUATE SCHOOL OF THE GEOLOGICAL SCIENCES 

tGEOMORPHOLOGY OF l\IOUXTAIXOUS DESERTS. 
\VILLIA1f :lVloRRIS D.WIS, 16th InternatioHal Gcological Congress, Washington, 
1933, 1-12. 

i-GEOLOGIC FEATURES OF THE OCCURREXCE OF COPPER IN NORTH AMERICA. 
F. L. RANSO:ME, from "Copper Resources of the World," of the 16th International 
Congress, Washington, 1933, 37-64. 

ON SEISMIC WAVES (Second Paper). 
BENO GUTENBERG and CHARLES F. RICHTER, Gerlands Beitriige zur Geophysik, 45, 
280-360 (1935). 

REVISED AND ADDITIONAL GEOCENTRIC COORDINA'l'ES OF SEISlIIOLOGICAL 

STATIONS. 
BENO GUTENBERG and CHARLES F. RICHTER, Gerlands Beitriige zltr Geophysik .. 46, 
198-201 (1935). 

EXILED ELEPHANTS OF THE CHANNEL ISLANDS, CALIFORNIA. 
CHESTER STOCK, Sci. Monthly, 41, 205-214 (1935). 

EARTHQUAKE PREDICTION. 
B. GUTENBERG and H. O. WOOD, Science, 82, 219-220 (1935). 

PLIOCENE ANTELOPES OF 'l'HE PRONG-HORN TYPE. 
E. L. FURLONG, Science, 82, 250-251 (1935). 

PARAGENESIS OF THE MINERAL ASSEMBLAGE A'l' CRESTMORE, RIVERSIDE 

COUNTY, CALIFORNIA. 
JOHN W. DALY, Amer. Mineralogist, 20, 638-659 (1935). 

PARAGENESIS OF 1'HE COLORADA COPPER SULPHIDES, CANANEA, MEXICO. 
VINCENT C. KELLEY, Bean. Geol., 30, 663-688 (1935). 

OCCURRENCE OF LOWER OLIGOCENE MAMMAL-BEARING BEDS NEAR DEATH 

V ALLEY, CALIFORNIA. 
CHESTER STOCK and FRANCIS D. BODE, Proc. Natl. Acad. Sci., 21, 571-579 (1935). 

A LINEAR STRAIN SEISlIIOGRAPH. 
HUGO BENIOFF, Bull. Seis. Soc. Amer., 25, 283-309 (1935). 

STREAM FLUTING AND STREAM EROSION. 
J. H. MAXSON and 1. CAMPBELL, Jour. Ceol., 43, 729-744 (1935). 

EXPERIMEN'l'AL STUDY OF THE POROSl'l'Y AND PERMEABILl'l'Y OF CLASTIC 

SEDIMENTS. 
H. J. FRASER, Jour. Ceol., 43, 785-909 (1935). 

GEOLOGIC STUDIES OF THE ARCHEAN ROCKS AT GRAND CANYON. 
IAN CAMPBELL and JOHN H. MAXSON, Ca1'1L Inst. of Washington, Year Bool~ 34, 
323-326 (1935). 

ON SEISMIC WAVES (Third Paper). 
BENO GUTENBERG and CHARLES F. RICHTER, Gerlands Beitriige zur GeophysillJ 47, 
73-131 (1936). 

ON SOME PROBI~EMS CONCERNING THE SEISMIC FIELD METHODS. 
B. GUTENBERG, Beitrage zur Angewandten Geophysik, Bd. 6, Heft 2, 125-140 
(1936). 

GLACIAL PHENOMENA NEAR CRANBROOK, BRITISH COLUMBIA. 
H. M_ A. RICE, Jour. Geol., 44, 68-73 (1936). 

THE ApPEARANCE OF CLAUDETITE IN I;}fPERIAL COUN'l'Y, CAUFORNIA. 
VINCENT C. KELLEY, Amer. Mineralogist, 21, 137-138 (1936). 

MAGNITUDE AND ENERGY OF EARTHQUAKES. 
B. GUTDIBERG and C. F. RICHTER, Science, 83, 183-185 (1936). 

SESPE EOCENE DIDELPHIDS. 
CHESTER STOCK, Proc. Natl. Acad. Sci., 22, 122-124 (1936). 

,Not previously reported. 



Llll CALIFORNIA I"ISTITUTE OF TECHNOLOGY 

CLEA\'AGE OF 1m;!c }IrXER.U.S. 
:'II. I). SH.\PPELL, .-liller. l1fiilcrulu,gist, 21, 'is-IU2 (1936). 

HESPERO~lERYX, .\ ~EW ARTlODACTYL FRO~[ THE SESPE EOCEXE, C.U.IFOUNIA. 
CHESTER STOCK, Proc. Xatl. ~lcad. Sci., 22} 177-182 (190u). 

\"I1EX TI'l'ANS RO.UIED PilE HISTORIC DEATH VALLEY. 
CHESTER STOCK, /!'esl,,,a},s, 28·29, :'Iarch (1!J3G). 

a){ }IICROSEISMS. 
BE::-;O GCTEXBERG, Blfll. Scis. Soc. ,diller., 26, 111-117 (H)::W). 

HEAVY l\IIXERAI, ZONES IX THE l\IODELO FOH;HATIOX OF THE S.\XTA :\10 X [e\ 

}IOTIXTAI){S, CAJ,IFORNIA. 

\\'ILLI.'" :\L COGE", Sed, Petrology, 6, 3·15 (lD3G). 

OX TILE aCCUHREXCE OF SILLHIANITE AND STAl.:ROLT'!'E 1" GRAND C.\"YO". 
L'N CA>lPHLl., Nal. History Bal. 5, 1'7·23 (1936). 

TIlE DEXTI'l'IOX OF LAMBDOTHEl<IUl\L 
y(~., .. \CIO DOXILLAS, Jour. 11Iallllnalog)', 17, 1;39-1-1-2 (1930). 

PU:SIPPUS FRANCESCANA (Frick) FRO;\[ THE LA'l'E PLIOCENE, COSO MOIlN­

T.AI~S, CALIFORXLA. 

JOHO'r R. SCHCLTZ, Corn. IlIsl. of vVashil1glon Publ. 473, 1·13 (1930). 

A PLIOCEXE ROllEXT FAUXA FRo:>r S~rITHS VAI.I~EY, NEVADA. 
ROBERT \V. W1LoO'l, Carn. lust. of Washingtoll Pl1bl. 473, 15·34 (19:)(;). 

PmUSSODACTYL.\ OF THE SESPE EOCENE, CALIFORNIA. 
CHESTER STOCK, PrOf. Nail. Acad. Sci., 22, 260·265 (1936). 

allIGIX 0>' THE SALTON VOLCANIC DOMEs, SALTOX SEA, CALIF'ORN),\. 
V. C. KELLEY and J. L. SOSKE, Jour. Geol., 44, 4%·509 (1936). 

ICE AG], ELEPlIAN'l'S OF 'l'HE CIIANXEL ISLANDS. 
CHESTER STOCK, yVes/ways, 14.15, June (1936). 

Rl:CENT SCIENTIFIC PROGRESS: GEOLOGY. (Radio Broadcasts). 
Jon", P. DUWALD.\, Bl1ll. Calif. Il1SI. of Tech., 151, 11·17 (1936). 

THE OCCUJUlENCE 01-' FLINTS AND EX'l'INCT ANIMALS I){ PLUVIAl. DEPOSI'l'S 

NEAR CLOVIS, NEW MEXICO, PART III., - GEOLOGY AND VEll'l'EBRATE 

PALEOX'l'OI,OGY OF THE LATE QUATERNARY XEAH CLOVIS, NEW MEXICO. 
CHESTER STOCK ane! FRA'ICIS D. IlonE, Proe. Acad. Natl. Sci. of Philadelphia, 88, 
219-241 (1936). 

A PJ~IOJHASTODO~ SKULL FRO::'t[ TIlE TrrOrrSAND CREEK BEDS, NORTHWESTERX 

NEYADA. 
CHESTER STOCK, Carll. Jnst. IVasllill,:,;tul[ Pul)l. 473, ;;5-39 (1936) 

SLOTH TRACr'S IN TilE C.\HSOX PlllSON. 
CHESTr:R STOCK, 1I'('sf'h'ilYs, 20-27, July (1n::/). 

TIlE SGCCE~:;IOX OF \IAl\L\fAl .. L\X FOU::llS WITH]N 'I'llE PEIUon J:-\ WHICH 

Hl.::lHAN RID!'\lS:; AHE KXOWN '['0 acen, IN A"TERI('.\. 
CHESTER ~'J')cF, .-/II'('r .. Yuturn/is!, 7{), 324-:3:31 (1f):~6). 

Klmx CAXYO"; FArLl', SOPT""RX SlEHIL\ XE\·AD~\. 
RnBEHT \V. \Yj"Hn, J,i/lr. G('o/.) 44

y 
O;n·(j38 (ln3(-j). 

PERIODS OF '1'111: G"OUXIJ IX SorT"EHX C'ALIFOIlNL\ EARTHQUAKES. 
nEXO (~UT1~:-"Hrlu;, l/. S. Coo,,{ !If/,j (;('01/ .. )'lIr-,'c.\' .,)'pccial Pllol. ~Vo. 201, 16:3-22;) 
(]!l;lH). 

TlfE l\::\ll'Ll'lTIJE OF \rAVES TO HE EXPECTED 1:\ SR£S3IIC PHOSPECTING. 
j',. (;C'IT.'<I~EJ~G, (;1'(Jj'liysi("", j, :!,-):?';?:)(j (Jn~~(i). 



PUBLICATIONS OF THE STAfF 

WILLIAM G. KERCKHOFF LABORATORIES OF THE 
BIOLOGICAL SCIENCES 

CHRO:\IOSO:\LU. I ~TEHClIA~Gl:S IX }r.'DOE. 
E. G. AXDERSO::--;, Genetics, 20, 70-83 (1935), 

THE DIFFEllEXTIATION OF EYE PJ(;)'E"'l'li IX DROSOPHILA .\S STem>:!) llY 

TRANSPLANT.A TIOX. 
G. \\T. BEADLE and BORIS EPHHlS:"II, L('Il(,ti{','. 21, ~?25-247 (193H). 

TRANSPLANTATION IN DUOSOPHILA. 
G. \V. BEADLE and BOIHS EPHRUSSI, Proc. Nat. Acad. Sci., 21, G42·G4G (In35). 

DIFFEUENCIATIO~ DE LA COULEUU Dl: L'OEIL CIX~'Ull.'" CUF.Z L' DHOSOPI-IILl:. 
GEORGE DE.-\DLE and BORIS EpIIRU5sr, Comptes rClldlls, 201, (j20 (1935). 

X CHROl\IOSOME I~TEHSIONS AND MEIOSIS IN DllOSOPHILA MELAXOGASTEIl. 

G. \V. BE.'DLE and A. H. STURTEV.''<T, Proe. Xat. Aead. Sci., 21, 384-390 (1935). 

SOME COLLOIDAL PROPEUTIES OF THE PECTINS. 
JAMES BO"NER, Proe. Kon. Almd. Weten, 38, 346-354 (1935). 

DE PECTINESTOFFEN. 

J""'ES BO""ER, Chemise/t Weeil/Jlad, 32, 118-120 (1935). 

AUM MECHANIS~IUS nER ZELLS'J'llECKUNG AUF GHUND llER }IrCEI.LARLE IIBE. 

JAMES BO::-r~ERJO Jahrbiichell r17issCl1. BotalliA', 83, 377~412 (103!))' 

PI,ANT TISSUE CULTURE FRO~f A HOR::IlONE POIX'l' OF VIEW. 
JAMES BONNER, Proe. Nat. Aead. Sci., 22, 426-430 (1936). 

PHOSPHA'rIDE AUGU-COMPLEX COACERVATES AS Imnc SYS'l'E~lS .\"" '1'11101' 

RELA'l'ION TO THE PROTOPLASMIC ME::IfBRANE. 
JAMES BOKNER and H. G. BU::.JGE)l'"BERG DE JU:\'G, Proc. J(OI1 .• ~lIwd. TYctf!ll, 38 
(1935) and Pro toplasma, 24, 198-218 (J 935). 

ELONGATION AND THE ELECTHICAL PllOPER'l'IES OF THE Cm,I, \V ALI .. 
JAMES BONNER and A. N. J. HEYN, Protoplas}]w, 24, 466-469 (1935). 

THE SPECIFIC DYNA:\fIC ACTION OF PROTEIN AND A'IINO ACIDS IX AXDL\I,s. 
H. BORSOOK, Bioi. Reo'le,,'s, 111, 147-180 (1936). 

THE "CONTINUING" METAROLISl\I OF NITROGEN IX ANIMALS. 
H. BORSOOK and G. L. KEIGHLEY, Prac. Roy. Soc. London, E, No. 811, Vol. 118, 
488-521 (1935). 

E"FECT OF AnnED PURINES ON URIC ACIIl PlIODUC'I'ION BY lSOLA'I'EU TISSUES 

m' TIfE RA'l'. 
HENHY BOHSOOK and CECIL E. P. JEFFREYS, Proc. Soc. EX}l. BioI. and ]l.1cd , 33, ] 2 
(1935). 

GLU'rATIIIONE AND ASCORBIC ACIll. 

H. BORSOOK and C. E. P. JEFFREYS, Sricncc 83, :)g~'-JUS (l~);{i)). 

THE BAR "GENE" A DUPLICATION. 
CALVIN H. Bl{IDGESJ .S'cienccJ 83

J 
210-2n (19:H)). 

A CUROMOSO:\IAL INTEHCHANGE IX MAIZE WI"'JJUt'T HI"" FOH::IL'TIO'. 
ALFHED E. CLARKE and E. G. AKDE!{SOK, Am. lOllr. EM., 22, 711-716 (10:).))_ 

KOTE ON TIlE EFFECT OF LmnT ON ~'lTF. BIOELECTRIC POTEX'l'IALS IX '1'][E 

AVENA. 
\V. G. CLARK, Proc. Nat. /lead. Sci., 21, G81-684 (1935). 

*HOlll\IONES IX RELATION '1'0 ROOT FOIDIATlON ON STE'I Cl.:'I'TIXGS. 
vVILLL\M C. CO(H~ER, Plallt Ph)'sioZogy, 10, 780-704 (103:')). 

T,m PERSISTENCE OF 'J'J-lE CIIROl\lOSU::IlE PA"'TJ':BX IX SI'ec!':,;st\'!': CELL D,vl­
SIONS IX DUOSOPHILA PSEFUOOBSCUlL\. 
TH. D01:;7H,-\~SKY. ]{lill'. F._1·/,. 7()f)/., i4. ! !~J-J:~fi (1!1:1(). 

';';01 Civ:1ihh1c for di"'!l'ihll1inJ1. 



133 CALIFORNIA INSTITUTE OF TECHNOLOGY 

POSITION En'ECTS ON GENES. 
TH. DOBZHANSKY, Bioi. RC'C'ie'cs, 11, 364-384 (1936). 

A UNIQUE CIntOMOSO~IE GROUl' IN A SPECIES OF DROSOPHILA. 
TH. DOBZHA;>;SKY, Am. Nat. 69, 62 (1935). 

tA REVIEW OF THE PHENOl\IENA OF RECONSTRUCTION OF THE CHROMOSOMAL 

PATTERN. 
TH. DOBZHA"SKY, Bllll. App_ Bot., Gen. and Selection, Series II, 6, 147-171 (1934). 

FECUNDITY IN DROSOPHILA PSEUDOOBSCURA A'r DIFFERENT TEMPERATURES. 

TH_ DOBZHANSKY and D. F. POULSON, J01/r. Exp. Zoo I., 71, 449-464 (1935). 

OXYGEN CONSUMPTION OF DROSOPHILA PUPAE II. DROSOPHILA PSEUDO­

OBSCURA. 
TH. DonZHANSKY and D. F. POULSON, Zeit. Vergl. Physiologic, 22, 473-478 (l935). 

FURTHER DATA OX MATERNAL EFFECTS IN DROSOPHILA PSEUDOOBSCURA 

HYBRIDS. 
TH. DOBZHANSKY and II. H. STURTEVANT, Proc. Nat. Acad. Sci., 21, 566-570 (1935). 

A COMPARATIVE STUDY OF THE CHROMOSOME S'l'RUCTURE IN Two RELATED 

SPECIES, DROSOPHILA PSEUDOOBSCURA AND D. MIRANDA. 
TH. DOEZHANSKY and C. C. TAN, Am. Nat. 70, 47-48 (1936). 

STUDIES ON HYBRID STERILITY II, LOCALIZATION OF STERILITY FAC'I'ORS IN 

DROSOPHILA PSEUDOOBSCURA HYBRIDS. 
TH. DOBZHANSKY, Genetics, 21, 113-135 (1936). 

A LIS'I' OF COCCINELLIDAE OF BRITISH COLUMBIA, 
TH. DOBZHANSKY, JOllr. New York Ent. Soc., 43, 331-336 (1935). 

INDUCED CHROMOSOMAL ABERRATIONS IN ANIMALS. 
TH. DOBZHANSKY, Biological Effects of Radiation, 2, 1167-1208 (1936). 

A SENSITIVE A-C VACUUM TUBE RELAY. 
EMORY L. ELLIS, Science, 81, 568-569 (1935). 

THE TRISOl\UC DERIVATIVES OF OENOTHERA LAMARCKIANA, 
STERLING EMERSON, Genctics, 21, 200-224 (1936). 

A GENETIC AND CYTOLOGICAL ANALYSIS OF OENOTHERA PRATINCOLA AND 

ONE OF ITS REVOLUTE-LEAVED MUTATIONS. 
STERLING EMERSON, Jour. Genetics, 32, 315-342 (1936). 

THE GENETIC NATURE OF DE VRIES' MUTATIONS IN OENOTHERA LAl\IARCK­

lANA. 
STEHLING EMERSON, Am. Nat., 69, 545-559 (1935). 

A TECHNIQUE OF TRANSPLANTATION FOR DROSOPHILA. 
BORIS EPHRUSSI and G. W. BEADLE, Am. Nat. 70, 218-225 (1936). 

LA TRANSPLANTATION DES OVAIRES CHEZ LA DROSOPHILE. 
BORIS EPHRUSSI and G. VV. BEADLE, Bull. Bioi. de la France et de la Beh:ique, 69, 
492-502 (1935). 

LA TRANSPLANTATION DES DISQL'ES IMAGINAUX CHEZ LA DROSOPIULE. 
BORIS EPHRUSSI and G. W. BEADLE, Comptes rendus, 201, 98 (l935). 

SUR LES COXDI'l'IONS DE L'AUTODIFFERENCIATION DES CARAC'l'ERES MENDELIENS, 

BORIS EPHRUSSI and GEORGE 'V. BEADLE, Comptes rend"s, 201, 1148 (1935). 

PREPARATION OF lHETHIONINE-FREE NATURAL LEUCINE. 

S. W. Fox, Science, 84, 1G3 (1936). 

A PHYSIOLOGICAL ANALYSIS OF THE GROWTH SUBSTANCE. 
A_ J. HAAGEN SMIT and F. W. 'WENT, Proc. Kon. A/cad. Weten., 38, 852-857 (1985). 

THERl'IAL DATA II. THE HEATS OF COMBUSTION OF I-CYSTEIXE, OF I-CYSTINE, 

BETA-THIOLACTIC ACID AXD BETA, BETA-DITHIODnAcTIC ACID. 
HUGH M. HUFFMAN and EMORY L. ELLIS, Jour. Am. Chem. Soc., 57,41-46 (1935). 

tN ot previously reported. 



PUBLICATIONS OF THE STAFF 133 

THERMAL DATA III. THE HEAT CAPACITIES, EXTROPIES AXD FREE ENERGIES 

Of' FOLR ORO A XIC CO::lIPOLNDS CONTAINING SULFUR. 
HUGH 1.1. HUFFMAN and EMORY L. ELLIS, Jour. Am. Clle",. Soc., 57, 46-48 (1935). 

t*SO::lfATIC MITOSES OF DROSOPHILA MELANOGASTER. 
BERWI"D P. KA UFMAN, J. Morph. 56, 125-155 (1934). 

THE GEXETICS OF NEUROSPORA VII. DEVELOPMEXTAL CO::lfPETITIOX BETWEEN 

DIFFERENT GENOTYPES WI'l'HIX THE Ascus. 
CARL C. LINDEGREN, Zeit. fur Abst.-ll11d Verer., 68, 331-335 (1935). 

ECOLOGICAL ASPECTS OF A CALIFORNIA J\1ARINE ES'l"UARY, 
G. E. M.\CGIKITIE, Am. Mid. Nat., 16, 629-765 (1935). 

EFFECTS OF ETHYLEXE ON PLAX'l' GROWTH HORMONE. 
H. DAVID MICHENER, Science, 82, 551-552 (1935). 

MODERN VIEWS OF 'I'HE EVOLUTION THEORY. 
THOMAS HUNT MORGAN, The American Sclzolar~ If/infer, 1935, 14-22. 

REPORT OF IXVESTIGATIOXS OX THE CONSTITUTION OF THE GERMINAL MATE­

RIAL IN RELATION TO HEREDITY. 
T. H. j\10RGAN, C. B. BRIDGES and JACK SCHULTZ, Carnegie Inst. Wash. Year Bool~ 
No. 34, 284-291 (1935). 

OXYGEX COXSU:lfPTIOX OF DROSOPHILA PUPAE I. DROSOPHILA MELANOGASTER. 
D. F. POULSON, Zeit. Vergl. Physiologic, 22,466-47'2 (1935). 

RADIATIOX AND 'rI-lE S'l'IJDY 01<' MUTATION IN ANDfALS. 
J.\CK SCHULTZ, Biological Effects of Radiation, 39, 1209-1261 (1936). 

VARIEGATION IN DROSOPHILA AND THE INERT CHROMOSOME REGIONS. 
JACK SCHULTZ, Proc. Nat. Acad. Sci., 22, 27·33 (1936). 

*THE EFFECT OF X-IRRADIATIOX ON AUXIN AND PLANT GROW'l'H. 
FOLKE SKOOG, J. Cell. and Com/'. Physiol., 7, 227-270 (1935). 

THERMAL DATA IV. THE HEATS OF COMBUSTIOX OF ADENINE, HYPOXAN­

THINE, GUANINE, XAKTHINE, URIC ACID, ALLANTOIN AND ALJ"OXAN. 
ROBERT D. STIEII:LER and HUGH M. HUFFMAN, 101lr. Am. Chern. Soc., 57, 1734-1740 
(1935). 

THERl\fAL DATA V. THE HEAT CAPACITIES, ENTROPIES AND FREE ENERGIES 

OF ADENINE, HYPOXANTHINE, GUANINE, XAXTHINE, URIC ACID, ALLAN­

TorN, AND ALLOXAN. 
ROBERT D. STIEHLER and HUGH M. HUFFMAN, Joltr. Am. Chem. Soc., 57, 1741-1743 
(1935). 

PREFERENTIAL SEGREGATION IN TRIPLO-IV FEMALES OF DROSOPHILA MELANO­

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

THE RELATIOKS OF INVERSIONS IN THE X CHROMOSOME OF DROSOPHILA 

MELANOGASTER TO CROSSnW OVER AND DISJUKCTION. 
A. H. STURTEVANT and G. W. BEADLE, Genetics, 21, 554-603 (1936). 

INVERSIONS IX THE THIRD CHROMOSOME OF WILD RACES OF DROSOPHILA 

PSEUDOOBSCURA. AND THEIR USE IN THE STUDY OF THE HISTORY OF THE 

SPECIES. 
A. H. STURTEVANT and Tn. DOBZHANSKY, Proe. Nat. Acad. Sci., 22, 448-450 (1936). 

GEOGRAPHICAL DISTRIBUTIOX AND CYTOLOGY OF "SEX RATIO" IN DROSOPHILA 

PSEUDOOBSCURA AKD RELATED SPECIES. 
A. H. STcRTEVANT and TH. DOBZH"'SKY, Genetics, 21, 473-490 (1936). 

t Not previously reported. 
*N ot available for distribution. 



CALlf'ORNIA INSTITUTE OF TECHNOLOCY 

t STVUJ:E~ OX TllE E"CYST~n;"T OF COI,POU~\ ClT(TLLCS. II. THE ACTIO" OF 

THE EXCYST"n:X'J' IXIll:CIXG SrBS~'AXCE. 
KF:-;-::--;r.TH Vn"l\\" TITDf\'\"'\" and lIolncE ALIn.:Wf 1:\KEI<, 1. Ext. /.('01., 69. :~7·5~ 
(]i)'; 4). 

ON AX A"AL),SlS OF 'rIll'; .\C'I'I\'I'1'Y OF Two GlIO""l'lI-PH()~lO'l'IX(; S"HSTA:SCES 

ox PL~\NT TISSl'Es. 
KE~' ~"""J:TII \T. THDL\:\:\, 1)1"0['. J{UII. Af.:ad. TI'cicJI., 38, snG·01;2 (18:l51. 

0" THE EXERGE'l'lCS OF' DIFFmm"'l'IA'l'ION II. j\ C031PAHISON OF' THE RATES 

OF DEYEI.OP:lIEXT OF GIANT AND OF NOH~L\I. S,·:.\-UHCIIIN R3rBRYOS. 

~\LBERT TYLER, Biol~ BillI., 6R, 451~4GO (1935). 

GROWTIl HOIDIOXE AXD MESOCOTYL GROWTH. 
J. \r L \..\" Q\'ERl1ElK, RceJlcil des Tra7.'allx Bo! .. Vccrlulid({is~ 33, 03;:; :J-11) (l!):W). 

DU'FERE"TAc'l'IO" OF At;Xlx-A ANIl OF HETERO-AuXIN (Preliminary Note). 
J, Vi" OnRBEEK, Proe. iVai, ~1cad. Sci., 22, lS7~190 (1930). 

LIGHT GROW'J'H RESPONSE A:SD ,\UXIN CUHVA'J'URES OF An,,,.\, 
J. i' AN OVEJ(BEEK, Proc. Nat. Acad, Sci., 22, 421~425 (la3G)~ 

"r ,A/IY" AN A-GEOTROPIC FOHlH OF MAIZE. 
J. VAX O\'ERBEEK, ./0111'. Here~, 27, 93~0G (lD;JIi). 

COI .. EOP'J.'ILE GROWTH AS AFI"EC'l'ED BY Aexrs, i\'GI.xG AX}} FOOD. 

F. V\~. \YEX'!', PUJI" ](Oll. Alwd. HO{'ftl/., 38, 7:):~-7(i7 C"lH:;fi). 

*TIIE GROWTH HORMOXE IN PL'''TS. 
F. \\T. \VE:-"T, l-'roc. 25th Ann. Crj('hrafiuJI, [Jni,-,. SOl(, Cuhf., [!J:W. 

VERTEBRATE ZOOLOGY 

The following articles are all by A .. T. VAX RoSK"~1. 

TIlE MANGROVE 'VARBLER OF NORTH-WESTERN ;\iF.XTCO. 
Trans. San Die,!}.O Soc. iYat. Hist., 8, fi7-68 (JfJ3G). 

;\ :-JEW RACE OF THE BROWN TOWHEE I'HO~I Tilt: I"vo H!';(;ION ()jo' CAI.l­

FORNTA. 

Fralls. S(/II lJi(',:!,o Soc. ,\1/1. Ilisl,) 8, nO·';2 (lD;{i)). 

A XO'n: ON 'I'IrE COLOR OF TIrE EVE OF TilE Bl'SII-TIT. 
("('nt/or, 37) 2:)4 (1D~5). 

:;OTES ox 'rITp. 11~OlC-'lS OF SP]Z;ELL\ ATHOGt;LAHIS. 

((Jndor, 37, 282-28~ (]935), 

TilE B17sH-TIT OF TIlE GUEA'!' B,\SIX . 
. ·JII/;, 56,80-8(, (J93G). 

Ih<;::\fAHKS STL,\lCL.\TED BY BHODhOnn'S "'l\n) .:\EW SCHSl'ECIES OF TIlE flED­

SHAFTED FJ,ICKER", 

('(illdol". 38, 40 (10211), 

J)ESCHIPTIOX OF.A RACE OF JIYL\!{CI-lCS CI:\'EHAHCE.,XS FHOj\J EL S.\).Y.,\TH>H. 

Tralls . .':':O}l Oic...:,o ,S·Ii(' .. Yof, Ilisf., 8, 11;')-11." (l!l:~fi) 

;']\(d PIT\'ioll>ly repnrtf'tJ . 

.:\"(l( :l\,ail;,hk f(lr distriillltj()ll. 



PUBLICATIONS OF THE STAFF 

Bm.us UF TIlE C.l_L\H.LESTOX }IOC.x'l'AIXS, NEV.\J).\, 

Faciflc Coast .-'-l~':r([IIJl(/, .Yu. 24, 1-05 (193G). 

THE ORAXGE-llELLlED RED-START OF 'VESTERX CEXTRAL .\}IF.RICA. 

Condor, 38, 117·118 (10~fi). 

::\O'l'ES ox BUtDS lX n"EL.\'l'lOX '1'0 THE FAU~.\L AH:L\S OF S()(TTH-CE~THAL 

ARIza X". 
'/'),(lllS, Stll! DicP,0 S(Pc, Xul. i-fist.) 8, 1:!l·1-!S (HUli). 

:\ Ku'!"}; ox THE ?\ES'l'l,"," OF TIlE BTT:·m-TJ'I·. 
('I"ld'lr, 38, 17(-) ("19:1n). 

GUGCENHEIM AE1WNAUTlCS LABORATORY 

(i;:~. I "vt;s'l'lHA'1'l<J'" OF '1'1Il: 'l'I'HBULE"'l' SllXINU Ih:mo,"" FOB,U]>;]) llY .1>;'I'S . 

. \I{:\OLU NI. Ku J::THE, ./ollr .. lpjJl. ilfec1I.) .i\S7-.. \D[) (19;':;5). 

(H. THE En'Ec'I-' OF HORI>'ON'l'AL VAHIATlONS "" CEXTEH OF GHA\'ITY POSI­

'rIOX OX 'l'HE STATIC LOXGITLCnrX AL STAllILITY OF A TItPL.\N};S. 

\VJLLI.L",r ]E::\T:\ IY, JOllr. of .---iero. SCiCIlCCS, 3, 42. 115 (1935). 

G6. 'VIND TUX~EL TESTS 0" ,\ tIrOIl "'IXU :vrO,",OPL\XE WITH HILNNING 

PROPELLER. 

J. S. RUSSELL) Fl. 1\'1. ~\I('Coy and C. D. :VIILLlK.\-\" lOltr. of Ae/'o. SCiCJll'CS) 3) 'j'3~8J 
(19~G). 

(Hi. A THEoHE'perCAL CAI,CCLATlO:S OF THE LA311".\]{ BOUXDAllY LAYEU 

AROUND AN ELLIPTIC CYLINDEH) AXIl ITS CO::'lIPARjSO~ \YITl[ EXPEHIME~rl'. 
CL.\RK U. }{ILL:lK.\X, .lvlIr. of Aero. Sciellces) 3) !Jl,\H (1D:~(j). 

07. Ax I"TESTIc:lA'l'IO:S OF DUHALl!;>IIX CHAN,",EL SECTTOX S'l'lU:'l'S UNDER 

COlHPUESSIOX _ 

\VARHE:-.i S. P.,\.. F]{ and \VALL\CE .1\:1. BEAKLEY, lOllr. of ./Iero . • ')'('/1'11 ceoi', 3) 21~;2;::; 
(1 n:l,J). 

HH, METHODS OF" CAJUX SUPEHCIL\HGING A:sn THEIR ::\'"ECESSAHY CO:S--THOJ. 

SYSTE3IS. 
~\, L. KLE1S, Ju III'. of. lcro .. )'ciellces) 3) 58-GO (1935). 

69. THE EYFEC'l.' OF AN EJ.EC'l'RIC FIELD ox THE VISCOSITY Ol" J,f(HJIDS. 

E. ]), ,\Leocl', L'h),sics, 7, 126·129 (1936). 

70. Ox 'I'llE S'l'A-',LT"G OJ-' HIGIII,Y TAPEU>:IJ \VI"GS. 

CL.\RK B. ':HILLT K.\X, Juur. of Aero. Sciel1ces, 3, 145·100 (1U;-::(:), 

71. IXYESTIGATIO:X:-: OF "ELOCITY FJ.ccrlT.\rl'lO~~ IX A 'l'lJHBGLE~'l' FLO\V. 
FIU):K L. \V.\TT J:\,j)()HF, jOllr. (1/ ."!i'ro. S .... Ci>no's, 3,200-202 (10:10). 

72. TEt;'fS O~ TlI .I': STHI;SS J)ISTI:1BT"TIOX l~ H ,·:L\'l'OHCED P.\XELS. 

!~OL.\)'ll J. \YHJ '1'1: and TI\.'\::;.:'II.. .\::\1'1., JOllr. 0/ ."Ier(). S,iCJlCI'S, 3, 200-212 (1936). 

lB. ClTAIL\l"l'EHI~'"I'J(.'~ O}' BE.\ \\1':1), I .oc ii: 1': 1>, .\Xl) FHEI:-'V IIEEI.l~(} Two- .A"S n 
TIIHI':E-BL.\DE I) I.lHOPEI.l.EHS. 

F. J .. \1 \LJ"\"".\ all.t! \\T. \\'. Ji·:"El . .lUll/'. (./ .'}('!",). SciclI(·C's) 3, 2;;j-:2~2 (l9:~lj). 

71. BIGII AVl'lTGIJE TIU,",Sl'OHT. 

\\'. C, ROCKEf"ELLEH, Jour. of flero. Snt:J1ccs, 3, 2::'.1-23G (193G) 

7;'5. TilE PRonLE~l OF' RESISTANCE I~ CO~UPH.ESSIBLE FLUIDS. 
TH. \'(1): K.\lo.[ \ ~', ]Jroc. V Folta Congress) Rome, 1-59 (1935), 



136 CALIFORNIA INSTITUTE UF TECHNOLOGY 

ENGINEERING 

AQUEDUCT PUMP TESTING AT CALIFORNIA INSTITUTE OF TECHNOLOGY. 
R. L. DAUGHERTY, Western City, 12, 15-18 (1936). 

VARIED ::FLOW IN OPEN CHANNELS OF ADVERSE SLOPE. 
HUNTER ROUSE and MERIT P. WHITE, Proc. Am. Soc. C. E., 62, 955-960 (1936). 

MODERN' CONCEPTIONS OF THE MECHANICS OF FLUID TURBULENCE. 
HUNTER ROUSE, Proc. Am. Soc. C. E., 62, 21-63 (1936). 

DISCHARGE CHARACTERISTICS OF THE FREE OVERFALL. 
HUNTER ROUSE, Civil Engineering, 6,257-260 (1936). 

A STUDY OF HIGH VELOCITY FLOW IN CURVED CHANNELS OF RECTANGULAR 

CROSS-SECTION. 

ARTH UR T. IpPEN and ROBERT T. I(NAPP, Trans. American GcoPh:ys£cal Union, 17th 
An. Meeting, Part II, 516-521 (1936). 

A "CLOSED-CIRCUIT" FLUl\IE FOR SUSPENDED LOAD STUDIES. 
ROBERT M. OAKS and ROBERT T. KNAPP, Trans. American Geophysical Union, 17th 
An. Meeting, Part 11, 525-528 (1936). 

A STUDY Q}' HIGH VELOCITY FLOW IN CURVED SECTIONS OF OPEN CHANNELS. 
ARTHUR T. IFPEN and ROBERT T. KNAPP, Report to Los Angeles County Flood 
Control District (March 29, 1936). 

SETTLEMENT OF FOOTINGS IN ALLUVIAL SOIL. 
F. J. CONVERSE, Engineering News-Record, 115,746-747 (1935)_ 

CAST-IN-PLACE SnORT PILES SHOW HIGH TEST RESULTS. 
F. J. CONVERSE, Engineering News-Record, 115,842-844 (1935). 

MOVEMENTS OF BUILDING FOOTINGS DUE TO EARTHQUAKE LOADS_ 
F. J. CONVERSE, Proc" International Conference on Soil Mechanics and Foundation 
Engineering, 1, 77-80 (1936). 

AN ENERGY lVIETHOD FOR DETERlIfINING RELATIVE RESIS~'ANCE TO SI.IDING 

WEAR. 
D. S. CLARK and R. B. FREEMAN, Metal Progress, 30, No.3, 73-75 (1936). 

DISCUSSION:- "HIGH VELOCITY IMPACT TESTS". 
D. S. CLARK and G. DATWYLER, Proc. A. S. T. M. (1936). 

*THE SPARKLESS SPHERE GAP VOI.TMETER, I. 
R. W_ SORENSEN, Electrical Engineering, 54, 1004 (1935). 

*THE SPARKLESS SPHERE GAP VOLTMETER, I. 
R. W. SORENSEN, J. E. HOBSON, and SIMON RAMO, Electrical Engineering, 55, 
294 (1936). 

*EFFECT OF ULTRA-VIOLET ON BREAKDOWN VOLTAGE. 
J. E. TloBSON and R. B. VAILE, JR., Electrical Engineering, 55, 273 (1936). 

THE SPARK LESS SPHERE GAP VOLTMETER, II. 
R. W. SORENSEN and SIMON RAMO, Electrical Engineering, 55, 444-47 (1936). 

CABLE AND DAMPER VIBRATION STUDIES. 
LOUIS A. PIPES, Electrical Engineering, 55, 600-13 (1936). 

THE MAGNETIC VECTOR POTEXTIAJ.. 
J. W_ McRAE, Electrical Engineering, 55, 534-542 (1936). 

*QUALIT:rES OF IXCANDESCEXT LAMPS. 
S. S. MACKEOWN, Electrical Enginee1'ing, 55, 1145 (1936). 

* A PROPOSED W ATT::IIETER USING M ULTIELECTRODE TUBES. 
JOHN R. PIERCE, Proc. Institute of Radio Engineers, 24, 577-584 (1936). 

*Not available for distribution. 
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AN IDEAL STA'r:E CONSTITUTION. 
\V,LL,AM B. MUNRo, Annals Am. Acad. Pol. and Soc. Sci., 181, 1-10 (1935). 

THE NEW DEAL AND A NEW CONSTITU'l'ION, 
\V,LLIAM B. l\.-1UNRO, Atlantic ;'vIontilly, 617-624, November (1935). 

THE NEW PI-IIL:IPPINE COM]fONWEALTI-I. 
\V,LL,AM B. MU"RO, Proc. Inst. of World Affairs, 13,108-115 (1936). 

REGIONAL GOVE:RNl>IENTS FOR REGIONAL PROBLEMS. 
\V,LLIAM B. MUKRO, Annals Am. Acad. Pol. and Soc. Sci., 185, 123-132 (1936). 

THE NEW ERA .AND THE OLD VIRTUES. 
WILLIAM B. MU~'JRo, Address at the Commencement Exercises of the University 
of Nebraska, June 8, 1936. 15pp. 

*GERTRUDE STEIN: METHOD IN MADNESS. 
HARVEY EAGLESON, SC'lvance Review, 164.177, Spring Quarter, 1936. 

* A SUGGESTION :FOR THE ANTICIPATION OF THE NEXT DEPIIESSION. 
GRAHAM A. LAING, Proc. Fourteenth Annual Conference, Pac. Coast Eean. Assoc., 
75-77 (1936). 

*CASES 14, 27, 28, 29,33,34,38. 
HORACE N. GILBERT, Agricultural Industries, Vol. 1, Harvard Graduate School of 
Business Adnz.znistration (1935). 

A NOBLE SAVAG:E ON THE STAGE. 
W,LL,AM RUSE, Modern Philology, 23, l'ebrqary, 1936. 

"THE GENTLEM:.AN FIIOM PIKE" IN EARLY CALIFOIlNIA. 
G. R. MAcMIN'N, American Litera/ure, 8, 160-169, May, 1036. 

PERSONALITY DEVELOPMENT AND THE GOD EXPERIENCE. 
THEODORE G. SOARES, Religious Education~ 31, 117-121, 1936. 

*Not available for distribution. 
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A. GENERAL REGULATIONS 

I. REQUIREMENTS FOR ADMISSION TO GRADUATE STANDING 

1. TIle 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 
bachelor'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. 

~. 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 

Section DI. 
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3. Admission to graduate standing does not of itself admit to 

candidacy for the degree of l\Jaster of Science or Doctor of 

Philosophy. 
II. TUITION FEES 

The tuition fee for graduate students pursuing courses of more 

than :;2 units will be $300 a year, payahle in three equal install­

ments of $100 at the he ginning of each term. Graduate students 

who continue their rescarches during the summcr 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 £01' 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 fellorvships and assistantships, see page 15G of thi,., 

catalogue. In addition, to students with high scholastic attain­
ments there may be awarded gmduatc scholarships covering one­
half or the whole of the tuition fcc. For such students loans also 
may be arranged, for which application should he made to the 

Stl1dent-Aid Committee. 

B. ~EGULATIONS AND REQUIREMENTS CONCERNING WORK 
FOR THE DEGREE OF MASTER OF SCIENCE 

I. GENERAL REQUIREMENTS 

To receive the degree of Mastel' of Science, the student must 
complete in a satisfactory way the work indicated in the schedule 
of onc of the fifth-year conrses, as well as in the schedule of 

the Four-Year Course in Science or in Engincering (sec pa ges 177-

181), cxcept that, in the case of students transferring frollJ othCl' 

institutions, equivalents will be accepted in subj ects in which the 
student shows h.I' examination or otherwise that he is proficient, 
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and es.cept in so far as substitutions may be approved by special 
vote o£ 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 undergraduatc 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. 

S. 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, obtained 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. 

IV. 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 effie 
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ciently, rather than for the completion of definite courst.:,s of 
study tllrough a stated term of residence. The work for the 
degree must consist of scientific research and the preparation 

of a thesis describing it, and of systematic studies of an advanced 
character in science or engineering. In addition, the candidate 

must ha ve acquired the power of expressing himself clearly and 

forcefully both orally and in written language, and he must han' 
a good reading knowledge of French and German. 

Subject to the general supervision of the Committee Oil 

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 Mathematics, Physics and Electrical Engi­

neering, Sectioll VII for special requirements in Chemistry, 
Section VIII for special requirements in Aeronautics, Civil and 
:\Iechanical Engineering and :\Ieteorology, and Section IX fol' 

special requirements in Geology and Paleontology. 

"'ith the approval of the Committee on Graduatc Study, ally 
.s",uch'Jlt studying for the doctor's degree whose work is 110t satis­

factory mmit bc refused regi.~tration at the beginning of any 

term b.,- tht': departJlwJlt in which the stndent is doing his major 

work. 

II. REQt'IRE~IE",TS FOR .\D)lISSIOl\ TO \yOUl{ FOR THE 

DOCTOR'S DEGREE 

\nth the appro,-al of the Committee Oil Graduate Study, ,stu­

dents arc admitted to graduate standing by the department ill 

which they choose their major work toward the doctor's de­

gree. In the case of insufficient preparation, applicants for the 
doctor'" degree may be required to register for the master',s 

degree first, The master's degret':, howen'r. is in no sense a pre­

requisite for the doctor's degree. 
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III. REGISTRATIOX 

I. Students are required to register and file a program card ill 

the Registrar's office at the beginning of each 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 departD1ent in which he is taking his major work to de­
termine the studies which he can pursue to the best advantage. 

S. 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, 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 45 units of advanced work in which a passing grade 

is recorded. I £ less than 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 anyone term will not 

be regarded as increasing the residence. Students who are per­
mitted to carryon research during the summer will be allowed 
credit, but in order to obtain such credit they must register therefor 
in advance. 

5. The nmnher of units allowed for a course of study or for 

research is figured on the basis that olle 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 in.~tructor 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 
researcll 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 anyone 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. 

~. Grades for all graduate work are reported to the Registrar's 
office at the close of each term. 

S. The following system of grades is used to indicate class 
standing in graduate courses: 4 denotes marked distinction, 3 
denotes above average, ~ denotes average, 1 denotes below 
average, C denotes conditioned, F 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. REQl:IREMENTS 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 
subj ect" (or subj ects), 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 lJOth 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 

year 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. 

S. 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. The student himself 
is responsible for seeing that admission is secured at the propel' 
time. 

4. Examinations: 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 
calldidacy for the doctor's degree. (See Sections \' f, VII, V r J 1 

and IX.) 

Final examinations in their major and minor subjects are re­
(luired 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 plaee at 
least two weeks before the degree is to be conferred. The ex­
'lminations 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. 

\Vith 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. 



118 CALIFORNIA INSTITUTE OF TECHNOLOGY 

The thesis must be typewritten on paper of good quality, 8Yz 
by 1 1 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 Fulfillment 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 

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 thc following 
courses with a grade of 2 or better: 

Ma. 101 abc 
:vIa. BOl 
Ma.'2.56 
::'I1a. 10'2 

Modern Algebra (including Galois Theory) 
lVIodern Analysis 
""Todern Differential Geometry 
Introduction to Higher Geometry 
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and any vne of the COUl'~e" other than the PUl'ely mathcmatical, li,ted 
under requirements for admission to candidacy in Physics, preferably 
one of the follo\Ving: 

Ph. 101 abc Electricity and Magnetism 
Ph. 103 abc Analytical Mechanics 

and a course in the mathematical quantum theory (to be selected from 
those offered froll! 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 11 

grade of 2 or better: 

Ph.l0Iab 
Ph. lOS a b 
Ph. 105 a b 
Ph. 107 abc 

Electricity and Magnetism 
Analytical Mechanics 
Optics 
Atomic Physics 

and any two of the following courses: 

Ph. 101 c Electricity and Magnetism 
Ph. 103 c 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.8 a bc 
Ma.1O abc 
Ma.114 abc 

Advanced Calculus 
Differential Equations 
Mathematical Analysis 

and, in case the applicant's minor is in Chemistry, one of the following 
courses: 

Ch. :21 abc Chemical Principles 

{ 

Ch. :21 a Clwmical Principles 
together with 

Ch. :23 a b Chemical Principles 

1, c. To be recommendcd 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 abc Elcctricity and Magnetism 

and one of the following courses: 

Ph. 103 abc Analytical Mechanics 

{

AM. 1 a b Applied Mechanics 
together with 

AM. 11 c Strength of Material, 
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and on" of the following couroes: 

lYla. 8 abc A.dvanced Calclllllo 
Ph.5 abc Introduction to :\Iathell1atical Physics 

r Ma. 8 a b Advanced CalcLllus 
j together with 
l:\Ia.l1 Differential Equations 

:,,1<1 th" following COllr.ses or their equivalents: 

EE.l:.!O 
EE.]?2 
EE.14·1, 
EE.15:2 
BE. 16;2 

Alternating Current Analysis 
A.dvancecl Alternating Current Machinery 
Transmission Lines 
Dielectrics 
Vacuum TulJl's 

~. An applicant lllay also satisfy thc requirements described 
allure by taking all examination ill the subj ed 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

mission is obtained from the department. 

3. In general a student will find it necessary to continue hili 
graduate study and research for two years after admission to 
candidacy . 

. J, A candidate for the degree of Doctor of Philosophy with a 
major in Mathematics IllUSt deliyer a typewritten or printed copy 
of his completed thcsis, in final form, to the professor in charge 011 

or before !'.Iay 1 of thc year in which the degrce is to be conferred. 

5. A student ill 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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YII. SPECIAL REGULATIONS RELATING TO REQUIREME;";TS FOR 

THE J) OCTOR'S DEGREE FOR STUDENTS MA.TORING 

IN CHEMISTRY 

In agreement with the general requirements for higher degrees 

adopted by the Committee on Graduate Study, as set forth in 
Section V, the ])ivision of Chemistry and Chcmical Engineering 

has adopted the following supplementary regulations: 

l. To be recommended for candidacy for the doctor's degree 

the applicant IDust give satisfactory evidence of proficiency by 
means of the following: 

a. Canc1ic1acy examination in physical chemistry, 
h. Candidacy examination in inorganic chemistry, 
e. Candidacy examination in organic chemistry, 
d. Candidacy examination in colloid and surface elwmistrr, 
e. 'Vritten repOl·t 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 lcss than that acquired by thc abler 

undergraduates. A dctailed 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 rcsearch up to the date of his application. By this 

report and his laboratory work the applicant must have giyen 
cyidence of his industry and ability in rescllrch, and of his power 

to present his results in clear, forceful language Ilnd with dis­
crimination as to what is essentilll 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 thc Institute undergraduate 

courses. In cases where the applicant's training is less ('xtensi\'c 

than this, the Diyision of Chemistry and Chemical Engineering 
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may prescribe additional work in these subjects prior to rccom­

mcnding 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 

equivalent 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 presentation of a brief resume 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 eopy 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 ill Chemical Engineer­

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 GULATIO:-<S RELATING TO REQUIREME:-<TS FOR THE 

DOCTOR'S DEGHBE FOR STUDE:-<TS MAJORING IN AERONAUTICS, 

CIVIL A:-<D rvIECHANICAL 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 t:he applicant must pass the following courses with 

a grade of 2 or better: 

Ma.14 Vector Analysis 
AE. 251 abc Aerodynamics of the Airplane 
AE. 266 a b Theoretical Aerodynamics I 

and one of the following: 
Ma.109 a b Introduction to Mathematical Analysis 
EE. 226 a b Engineering Mathematical Physics 
AE. 265 a b Mathematical Methods Applied in Aeronautics 

and also one of the following: 
AE. 25:2 abc Airplane Design 
Ph. 103 abc Analytical Mechanics 
AE. 27'0 abc 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 degrec 
in Civil Engineering the applicant must pass the courses pre­
scribed and elected for the fifth year, or equivalent substitutions 
satisfactory to tne 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, c. To be recommended for candidacy for the doctor's degree 

in Mechanical Engineering the applicant must pass the following 
courses with a grade of 2 or better: 

Ma. 11 Differential Equations 
EE. 226 a b Engineering Mathematical Physics 
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and aIle of the following: 
Ma. 8 abc Adnmced Calculus 
~Ia. 15 Ii b c Higher Mathematics for Engineers and 

Physicists 

and a ny one of the following three groups: 
ME. 101 a b Advanced Machine Design 
}IE. 110 abc Science of Metals 
}IE. III abc Metallography Laboratory 
AE. 870 a Elasticity Applied to AerolliHltics 

I :VIE. LiO, ]21, 
i 12:2 
l Ph. 811 

Hy.lOO 
HY.101 
AE.-26(iab 

and 267 

Heat Engines 
Thermodynamics 

Applied Hydrodynamics 
Hydraulic Machinery 

Theoretical Aerodynamics 
and also special comprehensive oral or written 
examinations in the fields covered by these courses. 

I, d. To be rccolllmcnded for candidacy for the doctor's degre(, 

in M eteo1'Ology thc applicnnt mnst pass the following cours('.' 
with a. grade of 2 or bctter: 

Ma.14 
AE. 266 a, b 
Ph,211 

Vector Analysis 
Theoretical Aerodynamics 1 
Thermodynamics 

and one of the following courses: 
Ma. 109 a, b . Introduction to Mathematical Analysis 
BE. 22G a, b Engineering Mathematical Physics 
A K 2G5 a, b Mathematical Method, Applied ill Aeronautics 

2. In general a student will find it necessary to continue his 

gradua.te study and research for two years after admission to 

candidacy, and will be expected to have had six months or more 

of practical work. 

IX. SPECIAL UEGULATIO""S HELATI""G '1'0 REQUIREMENTS FOR THg 

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 thc dodor's rlcgn'c ill 

the Division o£ Geology and Paleontology the applicant must 
have shown mo:re than average ability in mastering the previous 

geological and paleontological subj ects. 

2. The applicant for admission to candidacy may be required 
to take a quali£ying examination which may be oral, or written, 

or both. 

S. Students who have not been admitted to candidacy before 
the end of thei:r second year of graduate study at the Institute 
will not be perlllitted to register for further work. 

4. After adlllission 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. Candidate-s are required to take two oral examinations after 
admission to candidacy. The first, terllled the general examina­

tion, tests kno"\Vledge 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 suhjects. 

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 Fehruary 1. Two copie's of the final, rC\'iscd 

thesis must be filed hy April 20 with the professor in charge 

and circulated among the membcrs 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, emhoclying the results of his r<'8<'ar('h 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 ($300) with or without an additional grant. 

Most of the major grants consist in providing, for a continuous 
period of ten months, board in thc Athemeum (see pages 75 and 

158) and lodging in the Athenreum loggia, the dormitory, or thc 

student houses. The purpose of this plan is to enable the Fellows 

and A.ssistants 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 Athenreum. 

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 

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. 'Vhen possible, these applications should reach the Insti­

tute by February 15, and notices of awards will be mailed to 

successful applicants 011 ~Iarch 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 desire 

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 Fellows 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. 

3. 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 

~r embers of the facuIties of other educational institutiolls and 
Research Fellows who havc already reccived thcir dodor\ de­

gree and dcsire to carryon special investigations may be granted 

the privileges of the facilities of the Institute, without payment 
of fees. Arrang-cmt'nt ,..,llOuld he made in adVilnce with the chair­
man of the divisioll of the Institutc concCl'ned. Such gllC"ts al't' 

requested 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, etc. 

IV. GRADUATE LIFE 

The Atht'lHPUlll (.S('(' page 75) affords opportullity fol' COIl­

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 Huntington Library, and the California Institute. It also 

provides living quarters for a limited nU?1ber of men associated 
with the foregoing institutions, including specially economical 
slceping quarters for ahont eighteen graduate students. 
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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, basic scientific, 
and engineering studies essential to thc highest type of engineer, 
und to afford at the same time leisure for the development of' 
the physical well-being and human intercsts of the students. 
The four-year coursc 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 Ull­

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-year course in Enginecring includes an unusually 

thorough training in physics and mathematics, and instruction 
in chemistry and geology; also extended courses, continuing 
throughout the fOllr years, in humanistic studies, including Eng-­
Ibh writillg and speaking, 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, Mcchanical, 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 analysis, 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 knowlcdge 

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 sciences of 
chemistry, physics, and mathematics; also two years' study of 

scientific German and French. In its junior and senior ycars 

there arc offered a series of options which, when supplemented 

by the corresponding fifth-year courses, afford definite prcpara­

tion for various scientific professions, as outlincd in the following 

statemcnt. 

The Option in Chcmistry and thc Option in Physics and the 

fifth-year courses in Chemistry and Physics prepare students, 

on the chemical and physical sides respectively, for rcsearch and 

teaching in univcrsitics, colleges, and high schools, and for re­
search positions in governmental laboratories and especially in the 
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research and development dcpartments of the larger chemical, 
metallurgical, and electrical companies. 

The Option in Applied Chemistry and the fifth-year courses 

in Chemical Engineering 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 affords a preliminary train­

ing, with emphasis on the fundamental sciences, for those who 
desire to pursue graduate studies in medicine, sllnitation, and the 
public health. 



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, 
labora.tory work, and the estimated time for outside preparation. 
Laboratory 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. 
FreshIllen 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:f subj ects on pages 182-263. The abbreviations dcnote the 
various branches of instruction as follows: 
Aeronautical Engineering .... 
Applied Chemistry. 
Applied Mechanics 
AppJied Physics 
Assembly 
Astronomy 
Biology __ . 
Chemistry. 
Civil Engineering 
Drawing . __ .. 
Economies .... 
Electrical Engineel'ing 
English __ 
Geology .. __ . 
History and Government __ .. 
Hydra ulics __ . ________ . 

Langua.ges __ 
M atheIIlatics.. __________ . 

:.vIechanical Enginpt'ring 
:.vieteorology 
Philoso})hy 
Physical Education. 
Physics __ . 
Tht'sb .. __ . 

. __________ AE 

__ ACh 
____ .AM 

.... APh 
.. ____ .As 

. __ .Ay 
.. ____ Bi 

____ .. __ .Ch 
... __ .CE 

. ______ .D 

__ . __ .Ec 

.EE 
__Ell 

. .. ____ Ge 

. ....... ____ H 
. .. __ Hy 
... ________ L 

. __ . ______ .Ma 

... __ ME 
.. __ My 

....... PI 
. __ PE 

. ... __ Ph 
. __ Th 



En 1 abc 
Ph 1 abc 
Ch 1 abc 
Ma 1 abc 
HI abc 
D 1,3 ab 

"CHEDULES OF THE UNDERGRADUATE COURSES 

BOTH COURSES 

FIRST YEAR, ALL THREE TERMS 
Units per Term 

English* (3-0-3) ** ....................... 6 
Physics* (3-3-6) ......................... 1£1 
Chemistry* (3-6-3) ....................... 12 
Mathematics· (4-0-8) .................... 12 
History (3-0-2) .......................... .5 

Drawing*** (0-3-0) ...................... 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
istryare required to pass also a comprehensive examination in Chemistry. 

"Number of hours devoted to class, laboratory, and preparation. 
***D 1 is taken by all freshmen the first term, and D 3a. b, the seconil 

;~ lJd third terms, re,c.;p0ctivply. 
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COURSE IN ENGINEERING 

FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, ELECTRICAL, 

AND AEIlONAUTICAL ENGINEEIlING 

MafJabc 
PhfJ abc 
MafJd 
PhfJd 
HfJabc 
eEl 
MEl 
ME3 
Gela 
D3c 
D3d 
D6a 
D6b 

SECOND YEAR 

Mathematics*t (4-0-8) ** ................. . 
Physics*t (3-3-6) ......................•. 
Mathematics Reviewt (4-0-8) ............. . 
Physics Reviewt (3-3-6) .................. . 
History*** (fJ-0-4) ....................... . 
Surveying (3-4-4) ......................•. 
Mechanism (3-3-3) .....................•. 
Mah,rials and Processes (3-3-5) ........... . 
Geology (3-3-3) .•........................ 
Descriptive Geometry (0-3-0) ............. . 
Descriptive Geometry (0-3-0) ............. . 
Engineering Drawing (0-6-0) ...•..•... ...•. 
Engineering Drawing (0-6-0) .............•. 

Units per Term 
1st 2nd 3rd 

lfJ 19 8* 
IfJ lfJ 8* 

4* 
4* 

666 
11 or 11 

9 or 9 or 9 
11 or 11 

9 
30r 3 

30r 3 
6 or 6 

6 or 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 
students do not take Physics Review (Ph 2d) and Mathematics Review 
(Ma 2d). 

tStudents not in the first honor section take in the first 7 weeks of the 
third term Physics Ph 2c (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 TIlade 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. 
"'All students are required to .pass a comprehensive examination in 

English and History at the end of the sophomore year. 
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COURSE IN ENGINEERING 

ELECTRICAL ENGINEERING OPTION 

165 

(For First and Second Years, see pages 163 and 164) 
Units per Term 

THIRD YEAR 1st 2nd 3rd 
En 7 abc 
AM I abc 
Ch6 

English (3-0-5) ........................ ,... s s S 
Applied Mechanics (4-3-7) •................ 14 14 14 
Engineering Chemistry (3-0-6) .............. 9 
Accounting (3-0-6) ........................ 9 
Direct Currents (3-0-6) .................... 9 
Direct Current Laboratory (0-3-3) .......... 6 

Ee 17 
EE9 
EE3 
EE4 
EE5 

Alternating Currents (3-0-6) ............... 9 
Alternating Current Laboratory (0-3-3) ..... 6 

Differential Equations (3-0-6) .............. 9 
Heat Engineering (3-3-6) .................. Hl 

A: Mall 
MEI5 
Hyl Hydraulics (3-3-6) ......................... Hl 

B: Ph 5 abc Mathematical Physics (4-0-8) ............... 19 Hl 19 

H5ab 
HIO 
Ec9 
Ec95 
EE6ab 
EE7 
EEI9 
EE 70 abc 
Ph 7 abc 
Ph9ab 

At: CE9 
MEg7 
MEI8 

FOURTH YEAR 

HUITJ.anities Electives* (3-0-6)............... 9 
Current Topics (1-0-1) ..................... 9 
U. S. Constitution (1-0-1) ................. . 
Economics (4.-0-6) ........................ . 
Business Law (3-0-3) ...................... 6 
Electrical Machinery (9-0-4) (3-0-6) ........ . 
Electrical Engineering Laboratory (0-3-6) .. . 
Electric Circuits (3-0-9) ................... 19 
Engineering Conferences ................... 9 
Electricity and Magnetism (9-0-4). . . . . . . . . . . 6 
Electrical Measurements (0-3-1) ............ 4 

Structures (3-3-6) ........................ . 
Mechanical Laboratory (0-3-6).............. 9 
Heat Engineering (3-0-7) .................. . 

9 
12 

10 

6 

9 
6 
4, 

19 

10 

9 

9 
9 

9 
6 

Bt: EE 162 Vacuum Tubes (4-0-8) ..................... 19 
ME 15 Heat Engineering (3-3-6) ................... ___ 112 
Hy 1 Hydraulics (3-3-6) ......................... C!V ~ 

"Humanities Electives 
PI 1 Philosophy (Soares) 
PI 4 Ethics (Soares) 
En 8 Contemporary Literature (Eagleson, Judy) 
En 9 American Literature (MacMinn) 
En 10 Modern Drama (Stanton, Huse) 
En 11 Literature of the Bible (MacMinn) 
L 40 German Literature (Macarthur) 
PI 5 Sociology (Laing) 

Students are required to take one term of Philosophy or Ethics, and 
choose two terms from the other electives. The assignment to each sub­
ject is 9 units (3-0-6). 

tOptions 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. 
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En 7 abc 
AM I abc 
CE f.? 
Ch6 

CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN ENGINEERING 

CIVIL ENGINEERING OPTION 

(For Fir,t and Seculid Years, see pages 163 and 164) 

THIRD YEAR 

English (3-0-5) ........................... . 
Applied Mechanics (4-3-7) ................ . 
Advanced Surveying (3-6-3) ............... . 
Engineering Chemistry (3-0-6) ............. . 

Units per Term 
1st 2nd 3rd 
888 

14 14 14 
If.? 
9 
6 Ecf.?5 

Hyl --'. 
Ecl7 
CE4 

Business Law (3-0-3) ..... , .............. . 
,'-- Hydraulics (3-3-6) . ~_. -._'. :". ::\ :- '.\ ........ . -Ii? .>1 

9 z:: 
6 

ME ]5 
EcD 
HyD 

H5ab 
H 10 
CE 14 abc 
AM3 
CE8abc 
CE 10 abc 
CE If.? 
EE8 
EE9 
Hy3 
EEIO 
EEll 
Ge 10 

Accounting (3-0-6) ....................... . 
Highway Engineering (3-0-3) ............. . 
Heat Engineering (3-3-6) ................. . 
Economics (4-0-6) ........................ . 
Hydraulics Laboratory (0-3-3) ............ . 

FOURTH YEAR 

Humanities Electives* (3-0-6)......... 9 
Current Topics (1-0-1)..................... !2 
U. S. Constitution (1-0-1) ................. . 
Engineering Conferences ................... !2 
Testing Materials (0-3-3) ................. . 
Railway Engineering ...................... 6 
Theory of Structures ....................... 1!2 
Reinforced Concrete (3-3-6) ............... . 
Direct Currents (3-0-4) .................... 7 
Direct Current Laboratory (0-3-!2) .......... 5 
Hydraulics Problems (0-6-0)................ 6 
Alternating Currents (3-0-4) ............... . 
Alternating Currents Laboratory (0-3-f.?) .... . 
Engineering Geology** (2-2-.5) ......... . 

'~SeC' fir:-;i footnote on vagp 165. 

6 
6 

12 

7 
5 

1:2 
10 
.JJ-

6 
9 

1:2 

*"MpTI anticipating fifth year may elect Mn. 11 (9 llnit~) as an allerr18t.,. 
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COURSE IN ENGINEERING 

MECHANICAL ENGINEERING OPTION 
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(For B~irst and Second Years, se0 pages 163 and 16") 

THIRD YEAR 

En 7 abc Eng lish (3-0-5) ........................... . 
AM 1 abc Applied Mechanics (4-3-7) ................. . 
Hyl (",Hydraulics (3-3-6) .. ',' .c,,{.":' .. ,'- ........ . 
Ch 6 Engineering Chemistry (3-0-6) ............. . 
Ec 25 Business Law (3-0-3) ..................... . 
MEl15 Heat Engineering (3-3-6) ................. . 

_/E(iB-' Economics (4-0-6) ..... 
Hy 2 Hydraulics Laboratory (0-3-3) ............ . 
ME 16 Heat Engineering (4-0-8) ............. . 
Ec 17 Accounting (3-0-6) ....................... . 
ME 25 Mechanical Laboratory (0-3-3) ............. . 

H5ab 
HID 
ME50 
AM3 
eE9 
ME5a 
ME5b 
ME5c 
MEI0 
ME17 
ME26 
EE8 
EE9 
EE 10 
EE 11 

FOURTH YEAR 

Humanities Electives* (3-0-6) .............. . 
Current Topics -(1-0-1) ................... . 
U. S.Constitution (1-0-1) ................. . 
Engineering Conferences (1-0-1) ........... . 
Testing Materials (0-3-3) .................. . 
Structures (3-3-6) ........................ . 
Machine Design (2-3-4) ................... . 
Machine Design (3-3-6) ................... . 
Machine Design (0-9-0) ................... . 
Metallurgy (2-0-4) ........................ . 
Heat Engineering (3-0-6) ................. . 
Mechanical Laboratory (0-3-3) ............. . 
Direct Currents (3-0-4) ................... . 
Direct Currents Laboratory (0-3-2) ........ . 
Alternating Currents (3-0-4) .............. . 
Alternating Currents Laboratory (0-3-2) ... . 
Electivet ................................. . 

*See first footnote on page 165. 

Units per Term 
1st 2nd 3rd 
8 8 8 

14 14 14 

l~ "j 
6 

9 
2 

2 

9 

6 
9 

7 
5 

12 
..M'" 

6 

9 
2 

9 

19 

19 

6 

5 or 
6 

12 
9 
6 

9 

2 
2 
6 

9 

7 
5 
9 

tTo be selected from Electives on page 168. Ma 11, Differential Equa­
tions advised for all who expect to take fifth year. 



168 CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN ENGINEERING 
AERONAUTICS OPTION 

(For First and Svcond 1~ears, see page~ 163 and 164-) 

THIRD YEAR Units per Term 
1st 2nd 3rd 

En 7 abc English (3-0-5) ........................... . S S S 
AM 1 abc Applied .Mechanics (4~3:7)_ c'':''r;' \ ........ . 
Hy 1<- I L- Hydrauhcs (3-3-6) .. 0(. ~l •••••••••• J •••••. ••• 

14 14 J4. 
19 .. S 

Ch 6 Engineering Chemistry (3-0-6) ............. . 9 .. 1. 
Ec 95 Business Law (3-0-3) ..................... . 
ME 15 Heat Engineering (3-3-6) ................. . 

6 
19 

Ec 9 Economics. (4-0-6) ........................ . . -~ .... 
Hy9 Hydraulics Laboratory (0-3-3) ............ . 6 
Ec 17 Accounting (3-0-6) ....................... . 
ME 95 Mechanical Laboratory (0-3-3) ............. . 
Ma 11 Differential Equations (3-0-6) .............. . 

H5ab 
H 10 
MaSabc 

or 
Ma 15 abc 
EEB 
EE9 
MES 
MElD 
AM3 
AEI 
AE9ab 
EE 10 
EEll 

MaS abc 

Mall 
Ma14 
Bi 1,9 
Ge Ib . 
CE Ig 
ME 10 
ME19 
Hy4 
EelS 
Ec90 

FOURTH YEAR 

Humanities Electives* (3-0-6) .............. 9 
Current Topics (1-0-1) ..................... 9 
U. S. Constitution (1-0-1) ................. . 
Advanced Calculus (3-0-6) ................. 9 

Higher Mathematics for Engineers........... 9 
Direct Currents (3-0-4)..................... 7 
Direct Currents Laboratory (0-3-9).......... 5 
Machine Design (3-3-6) .................... 19 
Metallurgy (3-0-3) ........................ 6 
Testing Materials Laboratory (0-3-3) ...... . 
Aeronautics (3-0-6) ....................... . 
Aircraft Structures ....................... . 
Alternating Currents (3-0-4) .............. . 
Alternating Currents Laboratory (0-3-9) ... . 
Elective .................................. . 

PER~IIssmLE ELECTIVES IN THE FOURTH YEAR 

9 
2 

9 

9 

6 
9 

12 

2 

Advanced Calculus ........................ 19 19 
or 9 or 9 

Differential Equations ...................... 9 
Vector Analysis .......................... . 
Biology................................... 9 
Paleontology ............................. . 
Reinforced Concrete ...................... . 
Metallurgy ................................ 6 
Heat Engineering ......................... 6 
Hydraulic Machinery ..................... . 
Industrial Accounting ...................... 6 
Financial Organization ..................... S 
Special Problems or Research-(Units to be arranged) 

*See first footnote on page 165. 

9 
6 
9 

9 

9 
9 

9 

19 
7 
5 
5 

19 
or 9 

9 
19 

9 
9 

19 

9 



SCHEDULES OF THE UNDERGRADUATE COURSES 169 

COURSE IN SCIENCE 
FOR STUDENTS pHEPARING FOR CHEMISTRY, APPLIED CHElIIISTRY, PHYSICS, 

INDUSTRIAL PHYSICS, MATHEMATICS, GEOLOGY, PALEONTOLOGY, 

IlIOLOGY, 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 listed below. These special requirements are detailed as fol­
lows: physics or astronomy, p. 170; chemistry, p. 173; applied chemistry, 
p.174. 

Ma9 abc 
Ph 9 abc 
Ma9d 
Ph9d 
H9abc 
Ch 19 ab 
Gela 
Bil 
Gelb 
Bi9 
Ayl 

Ch l2c 

Ch4.3 

Bi4 

Ma3 

CE 1 
D5 
Ge lc 

SECOND YEAR 

Mathematics*t (4-0-8) .................... . 
Physics*t (3-3-6) ......................... . 
Mathematics Review (4-0-8) ............... . 
Physics Review (3-3-6) ................... . 
History (9-0-4) ........................... . 
Chelllistry (9-6-9) ......................... . 
Geology (3-3-3) .......................... . 
Biology (3-3-3) ........................... . 
P~leontology (4-1-4) or .................. } 
BIOlogy (3-4-9) or ...................... . 
Astronomy (3-1-5) ..................... . 
Options as below .......................... . 

OPTIONS 
CHEMISTRY AND APPLIED CHElIfISTRY 

Analytical Chern. and Chern. Review** (9-6-2) 
PHYSICS OR APPLIED PHYSICS 

Organic Chemistry (9-6-9) ................ . 
BIOLOGY 

Invertebrate Zoology (2-6-2) ................ . 
lIfA'l'HElIfATICS OR PHYSICS 

Theory of Equations (3-0-7) .............. . 
GEOLOGY"* 

Surveying (3-4-4) ........................ . 
Descriptive Geometry (0-3-0) ............. . 
Historical Geology (3-0-6) ................. . 

UnIts per Term 
1st 2nd 3rd 
19 19 8* 
19 19 8* 

4.* 
4* 

6 6 6 
10 10 

9 
9 

9 

10 

10 

10 

10 

10 

11 
3 
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 2d). 

i'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 2c (8 units), and 
in the last 3 weel<s 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 3 weeks preceding the opening of the fall term, provided not 
less than six students apply for it. 

"Students in Geology do not take Mathematics the third term. 



170 CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN SCIENCE 

PHYSICS OR ASTRONOMY OPTION 

(For Fir~t and SC'colld Years. see pag!,s 163 and 169) 

THIRD YEAR Units per Term 
1st 2nd 3rd 

En 7 abc English (3-0-5) 8 8 8 
L32abc German (4-0-6) .... 10 10 10 
Ch21a } Chemical Principles (4-0-6) .... 10 10 10 
Ch23 ab 
Ph5 abc Introduction to Mathematical Physics (4-0-8) 12 12 12 
Ma 10 abc Differential Equations (3-0-6) ...... 9 9 9 

FOURTH YEAR 

Humanities Electives* (3-0-6) ..... !) 9 9 
H5ab Current Topics (1-0-1) ....... :3 :! 
H 10 U. S. Constitution (1-0-1) ....... 2 
Ec2 Economics (4-0-6) .0.······· . 10 
L35a German (4-0-6 or 3-0-3) ......... 10 ()** 6*' 
Ma8 abc Advanced Calculus (3-0-6) ...... 9 f) 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 rcquired for admission to Ph 101 abc. 

Ph 101 abc Electricity and Mugnetism (3-0-6). !) !) !) 

Ph 9 abc Electrical Measurements (0-3-1) ... ·1 ·1· ·t 

'See first footnote on page J 6:'. 
"Students may, with the approval of the lallguage department and the 

Registrar, substitute French (L I a, b), 10 units, for German (L 35 h, c) ill 
the second Rml third terms. 



En 7 abc 
L3~ abc 
Ch ~la } 
Ch~3 ab 
PhS abc 

Ph 7 abc 
Ph 9 abc 

H5ab 
H 10 
Ec5 
L 35 abc 
Mall 
AM I abc 
EE8,9 
EE 10, II 
ME 15 
EE 162 

SCH EDGLES OF THE UNDERGRADUATE COURSES 

COURSE IN SCIENCE 

APPLIED PHYSICS OPTION 

(For F~in.;t alld Second Years, see pages 163 and ItHI) 

English (3-0-5) 
German (4-0-6) 

THIRD YEAR 

Chen'J.ical Principles (4-0-0) .. 

Introduction to Mathematical Physics 
(4-0-8) ..... : ................... . 

Electricity and :Jlagnetislll (~-o-t) .. . 
Electrical Measurements (0-3-1) ... . 

FOURTH YEAR 

Units per Term 
1st 2nd 3rd 
8 8 8 

10 10 10 

10 10 10 

12 12 12 
6 0 6 
4 4 4 

Hum.anities Electives* (3-0-6).... 9 9 9 
Current Topics (1-0-1)............ ~ 2 
U. S. Constitution (1-0-1) ............. . 
Economics (4-0-6) ................ . 10 

171 

GerITl.an (4-0-6 or 3-0-3). . . . . . . . . . . . . . .. 10 
Differential Equations (3-0-6) .......... . 
Applied Mechanics (4-3-7 or 4-1-1) ...... a 

6** 6** 
9 

l~*** 12*·:(·* 
Direct Currents (3-3-6) ................. 12 
Alternating Currents (3-3-0) .. . 12 
Heat Engineering (3-3-6), or. . ./ 
Vacuum Tubes (-1-0-8) ................. 5 

.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, c) 
in the second and third terms. 

"'Students in this option, with the approval of the applied mechanics 
department and of the Reg'istrar, may regider for the two additional hours 
of computing normally taken. 



17:2 CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN SCIENCE 

MATHEMATICS OPTION 

(For First and Second Years, sec pages 163 and 16~) 

En7abc 
L39 abC 
Ch91a 
Ma4ab 
MaSabc 
Ma 10 abc 

H5ab 
H 10 
Ec2 
L35a 
Ll ab 
Mal06 abc 

MalO1 
Ma 101 abc 
Mal02 ab 
Ma901 a 

THIRD YEAR 

English (3-0-5) ........................... . 
German (4-0-6) .......................... . 
Chemical Principles (4-0-6) ............... . 
Analytic Geometry (3-0-7) ................ . 
Advanced Calculus (4-0-8) ................ . 
Differential Equations (3-0-6) ............. . 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............. . 
Current Topics (1-0-1) .................... . 
U. S. Constitution (1-0-1) ................. . 
Economics (4-0-6) ........................ . 
German (4-0-6) ........................•.. 
French (4-0-6) .......................... .. 
Introduction to Theory of Functions of Real 

Variables .............................. . 
Conformal Representation ................. . 
Modern Algebra (3 lectures a week) ........ . 
Higher Geometry (3-0-6)** ............... . 
Modern Analysis ......................... . 

'See first footnote on page 165. 
*'See note on Ma 102, page 192. 

Units per Term 
1st 2nd 3rd 
8 8 8 

10 10 10 
10 

10 10 
19 19 19 

9 9 9 

9 9 9 
9 9 

9 
10 

10 
10 10 

5 5 5 
9 

6 6 6 
9 9 

15 



sC HEDULES Of THE UNDERGRADUATE COURSES 

COURSE IN SCIENCE 

CHEMISTRY OPTION 

(For First ,wd Secolld Years, ~ee pages 103 and 16~) 

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 abc 
L 353 abc 
Ch 531 abc 
ChB6 ab 
Ch 41 abc 
Ch4.6 ab 
Ch13 a 
Ch14 a 

THIRD YEAR 

English (3~0-5) ........................... . 
German (4-0-6) ........................... . 
Chemica~ Principles (4-0-6) ................ . 
Physico-Chemical Laboratory (0-6-B or 0-3-1) 
Organic Chemistry (3-0-5 or B-0-4) ... ~ ..... 
Organic Chemistry Laboratory (O-lB-O; 0-6-0) 
Inorganic Chemistry (B-O-53) ............... . 
Inorganic Chemistry Lab. (0-8-0) ........... . 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............. . 
H 5 ab Current Topics (1-0-1) .................... . 
H 10 U. S. Constitution (1-0-1) ................. . 
Ec B Economics (4-0-6) ........................ . 
L 35 abc German (4-0-6 or 3-0-3) .................. .. 
Ch BB ab Thermodynamic Chemistry (B-O-4) ......... . 
Ch 61 abc Industrial Chemistry (B-0-4 or B-0-2) ....... . 
Ch 16 Instrumental Analysis (0-6-53) ............. . 
Ch 70-73 Chemical Research (0-5-0 or 0-19-0) ........ . 
Ch 29 Colloid and Surface Chemistry (3-0-5) ...... . 
A: Ch 13 b Inorganic Chemistry (B-0-2) ................ . 

Ch 14 bc Inorganic Chemistry Lab. (0-5-0 or 0-8-0) .. . 
B: Ph 5 ab Introduction to Math. Physics (4-0-8) ...... . 

·See first footnote on page 165. 

Units per Term 
1st 2nd 3rd 

8 8 8 
10 10 10 
10 10 10 

8 4 
8 8 6 

IB 6 
4 
8 

9 9 9 
B B 

B 
10 

10 6** 6** 
6 6 
6 4 6 
8 

5 19 
8 

4 
5 8 

IB IB 

"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 c) 
in the second and third terms. • 



174 CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN SCIENCE 

APPLIED CHEMISTRY OPTION 

(For FirHt alld Second Y~ar". cce pages 163 and 16~) 

Students of the Chemistry 01' Applied Chemistry Option whose aver­
age grade (credits divided by units) in the required chemistry courses of 
the sophomore 01' junior year is less than 2.0 will be admitted to the 
required chemistry courses of the following year only with the specilll 
permission of the Division of Chemistry and Chemical Engineering. 

En 7 abc 
L3gllbc 
Chgl abc 
AM9ab 
Ch63ab 
Ecg 
Ch26 ab 
Ch 16 

H5ab 
HIO 
L35 abc 
Ch41 abc 
Ch46 ab 
Ch29 
Ch522a 
Ch 61 abc 
EE8,9 
EE 10, 11 

THIRD YEAR Units per Term 
1st 2nd 3rd 

English (3-0-5) ......................... . 8 8 8 
German (4-0-6) ......................... . 10 10 10 
Chemical Principles (4-0-6) .............. . 10 10 10 
Applied Mechanics (4-0-8) •.............. 19 102 
Chern. Eng. Thermodynamics (2-0-4) ...... . 
Economics (4-0-6) ...................... . 
Physical Chemistry Laboratory (0-3-1) ... . 
Instrumental Analysis (0-6-52) ........... . 8 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............ 9 
Current Topics (1-0-1) ................... 52 
U. S. Constitution (1-0-1) ............... . 
German (4-0-6 or 3-0-3) .................. 10 
Organic Chemistry (3-0-5 or 2-0-4) . . . . . . . . 8 
Organic Chemistry Laboratory (0-9-0)..... 9 
Colloid and Surface Chemistry (3-0-5) .... . 
Thermodynamic Chemistry (2-0-4) ........ 6 
Industrial Chemistry (2-0-4 or 52-0-02) ...... 6 
Direct Currents (3-3-6) ................. . 
Alternating Currents (3-3-6) ............ . 

6 

4 

9 
2 

6** 
8 
9 

4 
12 

6 
10 
4 

9 

2 
6** 
6 

8 

6 

12 

"See first footnote on page 16G. 
-'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, c) 
in the second and third terms. 



En 7 abc 
L 3:2 abc 
Ch :21a 
Ch:23a 
CE3 
Ge 3 abc 
Ge 14 
Ge 121 ab 

H5ab 
HlO 
(1:c2 
L 35 abc 
Ge 109 
Ge III ab 
Ge 112 ab 
Cie 105 
Ge 106 ab 
Ge 100 
Ge:21,::?:2 

sc HEDULES OF THE CNDERGRADCATE COURSES 

COURSE IN SCIENCE 

GEOLOGICAL SCIENCES OPTION" 

THIRD YEAR Units per 
1st 2nd 

English (3-0-5) 
German (4-0-6) 

8 8 
10 10 

} Chemical Principles (4-0-6) ............. 10 

Plane Table Surveying (1-6-1) ............. . 
Mineralogy .... ::-.:-...................... u 

10 

Geologic Illustration .................... 10 
Field Geology ......................... . 10 

FOURTH YEAR 

Humanities Electives** (3-0-6) ......... . !) 9 
Current Topics (1-0-1) ................. . :2 :2 
U. S. Constitution (1-0-1) .............. . 
Economies (:3-0-3 OJ" 2-0-1.) . . ......... . 

li5 

Term 
3rd 

8 
10 

8 
12 

10 

9 

::? 
10 

German (4.-0-6 or 3-0-3) ................ . 10 6*** 6*** 
Structural Geology (4-0-6) ............. . 10 
Invertebrate Paleontology;; ............. . 8 10 
Vertebrate Paleontology (:2-6-::?) l!: ....... . 10 10 
Optical Mineralogy (::?-6-::?)jf ............ . 
Petrographyjf .. C;· . ....... " ... . 

10 
10 IO 

Geology-Paleontology Club ............. . 1 1 
Thesisjf ............................... . 

'Summer Field Geology required after both Junior and Senior YearB. 
·'·Se.e nr,t 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, c) 
in the second and third terms. 

j;tStudents clesiring' to ~pecialize jn physical geology 111ay f nkt., Gt-' 10;; 
and Ge 106 in conjunction with one paleontology course. Those deSiring- to 
specialize in paleontology may take both Ge 111 and Ge 112, omitting GR 
105 and Ge 106. In ~ither case the course not taken in the fourth year io to) 
be taken in thf' fifth. "rlH"~is nnit:-:, Ge 21 or 2:2, arr::tngpo to hring total llnit:-; 
per ternl to SO, 



176 CALIFORNIA INSTITUTE OF TECHNOLOGY 

COURSE IN SCIENCE 

.BIOLOGY OPTION 

(For First and Second Years, see pages 16:; and 1GU) 

En7abc 
L32 abc 
Ec2 
Ch41 ac 
Ch21 a 
Ch23 ab 
Bi 11 

THIRD YEAR' 

English (3-0-5) ........................... . 
German (4-0-6) ........................... . 
Economics (4-0-6) ....................... .. 

Units per Term 
1st 2nd <lrd 
888 

10 10 10 
10 

Organic Chemistry (3-0-5, 2-0-4)......... . .. 8 
Chemical Principles (4-0-6)................. 10 
Chemical Principles (4-0-6) ................ . 
Entomology (2-3-3) ....................... . 

A: Courses offered in 1936-7 and every second year: 
Bi 3 Botany (2-9-3) ............................ 14 

10 

6 

10 
8 

Bi 5 ab Plant Physiology (3-6-3 and 2-4-2). . . . . . . . . . 12 8 

B: Courses offered in 1937-8 and every sccond year: 
Bi 12 Histology (1-6-2) .......................... 9 
Bi 13 Mammalian Anatomy (1-2-2). ............. .. 5 
Bi 6 Embryology (2-8-2) ........................ 12 
Bi 8 Advanced Genetics (2-3-3).................. 8 

H5ab 
H 10 
L35 a 
L 1 ab 
Bi 16 ab 
Bi 7 ab 
Bi20 
Bi22 

FOURTH YEAR 

Humanities Electives** (3-0-6)............ . . 9 
Current Topics (1-0-1)..................... 2 
U. S. Constitution (1-0-1) .................. . 
German (4-0-6) ............................ 10 
French (4-0-6) ........................... . 
Animal Physiology (3-2-5) .................. 10 
Biochemistry (2-4-4) ... : .................. . 
Biological Literature (0-0-4)................ 4 
Research ................................. . 

And one of the following: 

9 
2 

10 
10 
10 

9 

2 

10 

10 

10 

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 ........ 14 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. 



~tq~lIul1'!i of (Uour!i1'!i for tq1' iJ1'gr1'1' 
of fiu!it1'r of ~ti1'Ut1' 

H 100 
En 100 
PI100 
Ec 100 abc 

EEHlO 
EE1BB 
EE144 
EE 1121 abc 
EE 148 
EE 160 
EE15B 

EE16B 
EE1B8 
EE156 
EE 130 
Ph 5 abc 

CEB3 
CE16 
Ma 15 abc 
CE 15 
CE B1 abc 
CE 17 
AM 105 
CE 115 

CE 101 ab 
CE 105 bc 
CE 107 abc 
CE 108 
CE 110bc 
CE 114 
GelO 
AEB70 
AE B73 abc 
Ph5ab 

SUBJECTS COMMON TO ALL COURSES Units per Term 
1st 2nd 3rd 

or English Literature .............. 9 9 9 
Selllinar in American History and Government) 

or Philosophy .................... . 
or Business Economics ............. 112 112 112 

Engineering or Research Seminars. . . . . . . . . .. 12 12 12 
Professional Subjects ...................... 412 412 412 

ELECTRICAL ENGINEERING 
Subjects common to all courses .............. 11 
Alternating Current Analysis .............. 112 
Advanc~d .Alter~ating Current Machinery ... . 
TransmIssIOn Lmes ....................... . 
Alternating Current Laboratory ............ 6 
Specifications and Design .................. 6 
Electric Transients ....................... . 
Dielectrics ................................ . 
Research or Thesis ......................... 112 
Electives, as below ......................... 6 

ELECTIVES 

Vacuum Tubes ............................ . 
Electric Traction ....... ' .................. . 
Electrical Communication. . . . . . . . . . . . . . . . . . . 6 
Light and Power Distribution .............. . 
Introduction to Mathematical Physics ........ 12 

CIVIL ENGINEERING 
Subjects common to all courses .............. 11 
Statically Indeterminate Structures.......... 15 
Masonry Structures ....................... . 
Higher Mathematics for Engineers. . . . . . . . .. 9 
Irrigation and Water Supply ............... . 
Structural and Civil Engineering DeSign ... " 112 
Sewerage .....................•... , ........ . 
Soil Mechanics ............................. 6 
Foundations .............................. . 
Research or Other Thesis. . . . . . . . . . . . . . . . . .. 6 

SUPPLEMENTARY SUBJECTS 

Water Power Plant Design ................. 10 
Statically Indeterminate Structures ......... . 
Geodesy and Precise Surveying. . . . . . . . . . . . .. 6 
Highway Problems ........................ . 
Sewage Treatment Plant Design ............ . 
Earthquake Effects upon Structures ........ . 
Engineering Geology ...................... . 
Elasticity ................................. 112 
Synoptic Meteorology ...................... 112 
Introduction to Mathematical Physics. . . . . . .. 112 

11 

112 

6 

6 

112 
6 

6 

12 

11 

9 
112 
9 

6 
3 

10 

6 

10 

11 

1B 
6 

6 
112 

6 

112 

6 
12 

11 

9 
9 

9 
9 

6 

6 

10 

9 
6 

13 



178 CALIrORNIA INSTITUTE OF TECHNOLOGY 

MECHANICAL ENGINEERING 

Subjects common to all courses (page 177). 

Units per 

"'IE nOa 
ME IlIa 
MEHlO 
Ma15 

MaS 

Science of Metals ........................ . 
Metallography Laboratory ................ . 
Heat Engineering ......................... . 
Higher Mathematics for Engineers 

or 
Advanced Calculus 
Electives, as below.' ........................ . 

ELEC'l'IVES* 

1st 
11 
6 
6 

1'2 

9 

9* 

ME 101 ab Advanced Machine Design ................. . 
ME 110 bc Science of Metals .............. , ........... . 
ME III bc Metallography Laboratory ................. . 
ME un, hl2 Heat Engineering ........................ . 
Hy 100 Applied Hydrodynamics .......... " .. ,. " .. 
Hy 101 Hydraulic Machinery ...................... . 

AE 251 abc 
AE252 abc 
AE 253 abc 
Ma 109 ab 

or 
EE226 
Ma 14 
AE290 

or 

Research or Thesis, as arranged 

AERONAUTICAL ENGINEERING 

FIFTH YEAR 

Subjects common to all courses (page 177) ... II 
Aerodynamics of the Airplane. . . . . . . . . . . . . . . 9 
Airplane Design ........................... I Q 

Airplane Design and Testing Procedure. . . . .. 6 
Mathematical Analysis ..................... 9 

Engineering Math. Physics ................. 15 
Vector Analysis .............. . .......... . 
Aeronautics Seminar ....................... '2 

2nd 
II 

9 

33 

B 
Ii 
(i 

El 
19 

II 
9 

U 
6 
9 

15 

A E 2(j.~ II il Mathematical Methods applied in l".cronautics J ii 1 fi 

AE 254 abc 
AE 266 ab 
AE267 
AE270 
AE290 

Research and Electives .................... . 

SIXTH YEAR 

Advanced Problems in Airplane Design...... 9 
Theoretical Aerodynamics I . . . . . . . . . . . . . . . .. 12 
Theoretical Aerodynamics II................ .. .. 
Elasticity Applied to Aeronautics ........... , 12 
Aeronautics Seminal' ....................... 2 
Research and Electives .................... . 

!l 
!J 

(; 

'J 

Term 
31'd 
11 

9 

33 

B 
6 
(i 

12 

12 

II 
9 

J2 
6 

12 
2 

J9 
(i 

2 

*Ma 11 Differential Equations must be taken in the first term un]",s 
the student has already passed the course in the fourth year. 



SCHEDULBS OF COURSES FOR DEGREE OF NIASTER OF SCIENCE 179 

AE 27:2 abc 
AE273 abc 
AE274 abc 
AE275 
AE276 
AE2S0 
AE290abc 
AE291 abc 

Ph 110 ab 
Ph 107 abc 
Ph lOS 
Ph 103 abc 
Ph 105 ab 
Ph 106 ab 
EE 162 
Ma.1l4 
Ph 114 
Ph ll5 

METEOROLOGY 
FIFTH YEAR 

Subjects common to all courses (page 177) ... 11 
Dyn.amic Meteorology.... .................. 9 
Synoptic Meteorology ...................... 12 
}Ieteorological Laboratory .................. 15 
Structure of the Atmosphere ............... . 
Meteorological Instruments ................. 6 
Research ................ , ................ . 
Aeronautics Seminar ....................... 9 
Meteorological Seminar .................... 2 

PHYSICS OR APPLIED PHYSICS 
Subjects common to all COu[",es (page 177) ... [I 

ELECTIVES 

Kinetic Theory ............. . 
AtoIDic Physics ........... . 
Spectroscopy Laboratory ........... . 
Analytical Mechanics ...... . 
Optics •....•..••........... 
Optics Laboratory ..... . 
Vacuum Tubes.......... . ....... . 

!) 

9 

12 
9 
3 

Mathematical Analysis ..................... 12 
Principles of Quantum Mechanics ........... . 
Applications of Quantum Mechanics .. 
Research ......................... . 

MATHEMATICS 

9 
15 

11 
9 

12 
15 

I I 

!J 
9 
3 

12 
9 
3 

1:3 

1.5 

11 
9 

12 
15 
3 

II 

9 

H? 

HI 
12 

9 

15 

Subj eds common to all courses (page 177). .. 11 11 11 

Courses open to graduates in Mathematics Curriculum 
Research .................................. 6 6 6 
Subjects in fifth-year Physics Course 



ISO 

Ch 153 
Ch 155 abc 
Ch 156 abc 
Ch 151 abc 
Ch15S 
Ch 1593 
Ch 159b 
Ch 161 
Ch 16g abc 
Ch 163 
Ch 166 abc 
Ch 161 
Ch 169 
ME25 

CALIFORNIA INSTITUTE OF TECHNOLOGY 

CHEMISTRY OR CHEMICAL ENGINEERING 
Units per TerIJ1 
1st 2nd 3rd 

Suhjcets common to all courses (page 117) '" 11 11 11 

ELEC'£IVES 

Thermodynamic Chemistry ................. 6 6 
Nature of Chemical Bond ... , , . . . . . . . . . . . . .. 6 6 6 
Introduction to Wave Mechanics .........• " 9 9 9 
Structure of Crystals ..................... " 6 6 6 
Photochemistry ............................ 6 
Kinetics of Homogeneous Reactions. . . . . . . . .. 6 
Kinetics of Heterogeneous Reactions. . . . . . . . . 6 
Organic Chemical Analysis .......... ,...... 9 
Organic Chemistry (special topics) . . . . . . . . .. 6 6 6 
Introduction to the Spectra of Molecules.. . .. 6 
Chemical Engineering* ..................... 12 12 H2 
Phase Equilibria in Applied Chemistry. . . . . . . 6 
Research Manipulations .................... 3 
Mechanical Laboratory .................. . . . 6 or 6 or 6 
Research ................................ lg-IS 12-1S 12-1S 

*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 no 
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 
Ge200 
Ge201 
Ge202 
Ge210 
Ge211 
Ge212 
Ge213 
Ge214 
Ge215 
Ge216 
Ge220 
Ge225 
GeBB6 
Ge231 ab 
Ge232 
Ge233 
Ge234 
Ge289 a 
Ge289b 
Ge290 ab 
Ge 291 ab 

GEOLOGICAL SCIENCES Units per Term 
1st 2nd 3rd 

Subjects common to all courses ............ 11 11 11 
Subjects chosen from the following electives 

to constitute a program of study approved 
by a Division representative ............. 39 39 39 

Geology-Paleontology Club ............... 1 1 1 
Optical Mineralogy** .................... 10 
Petrography** ........................... 10 10 
Structural Geology ...................... 10 
Engineering Geology ..................... 9 
Invertebrate Paleontology** .............. 8 10 
Vertebrate Paleontology** ............... 10 10 
Field Geology ........................... 10 10 
Spring Field Trip ....................... 1 
Summer Field Geology ................... 12 
Geophysical Field Instruments ............ 3t 
Use of Field Instruments ...... , . .. . .. .... 5t 
Applied Geophysics ...................... 5f 
Interpretation of Field Seismograms....... 5f 
Applied Geophyoics ...................... 6t 
Interpretation of Seismograms of Local 

Earthquakes........... ................ 5t 
Geophysical Station Instruments. . . . . . . . . . . 3t 
Seismology .............................. 6::: 6§ 
Interpretation of Seismograms of Teleseisms 5::: 
Introduction to General Geophysics. . . . . . . . 6::: 
Use of Station Instruments. . . . . . . . . . . . . . . . 5::: 
Field Work in Earthquakes...... ......... 5§ 5::: 
Research ............................... . 
Mineragraphy ........................... 8 
Introduction to Economic Geology. . . . . . . . . 5 
Metalliferous Deposits ................... 10 
Advanced Petrology ..................... 8 
Petrology (Seminar) ..................... 5 
Non-Metalliferous Ore Deposits.... ....... 10 
Advanced Economic Geology (Seminar).... 5§::: 
Advanced Economic Geology (Seminar).... 5t 
Mineralogy (Seminar) . ................ 5 
Advanced Study ........................ . 
History of Geology. . . . . . . . . . . . . . . . . . . . . . . 5t 
Geology of the Pacific Coast Region. . . . . . . . 6 
Geomorphology .......................... 10 
General Geophysics (Seminar)............ 3t 3t 3§ 
Geophysical Instruments (Seminar)....... 3 
Applied Geophysics (Seminar)............ 3::: 
Earthquakes (Seminar) .................. 3::: 
Structural Geology (Seminar)............. 5 
Physical Geology (Seminar).............. 5 
Vertebrate Paleontology (Seminar).... . . . . 5 5 
Invertebrate Paleontology (Seminar)...... 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. 
tCourse given 1938-1939. 
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DIVISION OF PHYSICS, MATHEMATICS, AND 

ELECTRICAL ENGINEERING 

PHYSICS 
lJItOFESSORS: HOBERT A. i\!1I.LIKAX, HAItHY BA'l'E:>IAN, InA S. BOWEN, P.\l:L 

S. EpS'rEIN, \VIJ.LL\M V. HOUSTON, CHARI,ES C. LAURI'I'SE";, RICH.\It» 
C. TOLMAN, EARNEST C. \VATSON 

.\sSOCIATE PROFESSORS: ALEXANDER GOETZ, S. STUA"'l' MACKEOWN, J. ROB­
,,:11'1' OPPENHEIMER, GENNAOY \V. POTAI'ENKO, \VILLIAM R. SMYTHE, 
FUI'rz ZWICKY 

ASSISTANT PROFESSOR: CAItL D. ANmalSON 
INSTRUCTOR: H. VICTOR NEHER 
SENIOR FEU.OW TN RESEARCH: JOHN D. STHONG 

UNDERGRADUATE SUBJECTS 

Ph. 1 il, b, C. MECHANICS, .:.\10LECULAIt. PHYSICS, HEAT, AND SOUND. 
l-.l 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 Physics, Heat, and Sound, Millikan, 
Roller ami Watson. 

Instructors: \Vatson, Neher, Stl'Ong and Teaching Fellows. 

Ph. 9 a, b, c. EI,ECTRICITY, SOUND, AND LIGHT. 19 units (3-3-6), 

first and second terms; 8 units, third term. 

Prcrc(juisitcs: A hi/!h school course, or its l''luil',tlent, and trigo­
nometry. 

Continuation of Ph. 1 a, b, c, 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. :3 d. PI-IYSICS REVIEW. 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, c, and :3 a, b, c). 

Ph. 8. MODERN PHYSICS. 12 units (2-6-4); third term. 
Prerequisites: Ph. 1 a, b, c, 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, elm, h, and other fundamental constants will be performed. Open 
only to students on honor standing, sophomore year, 

Instructor: Anderson. 

Ph. 5 a, b, c. INTRODUCTION TO MATHEMATICAL PHYSICS. 12 units 
(4-0-8) ; first, second and third terms. 

Prerequisites: Ph. 1 a, b, c, 2 a, b, c, d; Ma. 2 a, b, c, d. 
An introduction to the application of mathematics to physics, and 

practice in the solution of problems. 

Instructor: Houston. 

Ph. 7 a, b, c. ELECTRICITY AND MAGNETISM. 6 units (2-0-4); first, 
second and third terms. 

Prerequisites: Ph. 1 a, b, c, 53 a, b, c, d; Ma. 2 a, b, c, d. 
A course in theoretical electricity 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. ELECTRICAL MEASUREMENTS. 4 units (0-3-1); first, sec-
ond and third terms. 

Prerequisites: Ph. 1 a, b, c, 2 a, b, c, d; Ma. :2 a, b, c, d. 
A laboratory course in advanced electrical measurements. 
Text: Advanced Electrical Measurements, Smythe and Michels. 
Instructors: Smythe and Assistants. 

i~stronomy 1. Introduction Course in Astronomy. !) 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, c. INTRODUCTION TO MATHEMATICAL PHYSICS 8 units; first, 
&econd and third terms. 

This course is the same as Ph. 5 a, b, c but with reduced credit for 
graduate students. 

Instructor: Houston. 

Ph. 101 a, b, c. ELECTRICITY AND MAGNETISM. 9 units (3-0-6); first, 
second and third terms. 

Prerequisites: Ma. 8 a, b, c, or 10 a, b, c, and an average grade of 
9 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, c (Electrical Measurements) should accompany or precede 
this course. 

Text: Static and Dynamic Electricity, Smythe. 

Instructor: Smythe. 

Ph. 103 a, b, c. ANALYTICAL MECHANICS. 19 units (4-0-8); first, sec­
ond and third terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 8 a, b, c, 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. OPTICS. 9 units (3-0-6); first and second terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 8 a, b, c, 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. 



PHYSICS 185 

Ph. 106 a, b_ Optics Laboratory. 3 units (0-3-0); 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, c. ATOl\fIC PHYSICS. 9 units; first, second and third 
terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 8 a, b, c, or 10 a, b, c. 
An outline of the experimental and theoretical basis of modern atomic 

physics, which covers electron theory, spectroscopy and nuclear physics. 

Instructors: Millikan, Bowen, Anderson. 

Ph. 108. SPECTROSCOPY LABORATORY. :I 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. KINE'l'IC THEORY OF MATTER. 9 units; first and second 
terms. 

Prerequisites: Ph. 1 a, b, c, d; Ma. B a, 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 del' Waals, Knudsen equa­
tiop.s). 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. PRINCIPLES OF QUANTUM MECHANICS. 9 units; third term. 
Prerequisites: Ph. 5 a, b, c.; Ma. 8 a, b, c, 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. 11,;. Apl'LICA'l'IO};S OF (~I'"\"'lT31 :'.IECHANICS. 9 units; first term. 
Prerequisite: Ph. 114. 
The application of non-relativistic quantum ll1echanics to problems in 

mrious fields of physics. The sub.iects tl'eated will he determined partly 
b~' the interests of the class. 

I nst Tuetor: Houston. 

Ph. 142. RESEARCH IN PHYSICS. Units in accordance with the work 
accomp Iished. 

GRADUATE SUBJECTS 

Ph . .211. THERMODYNAMICS. 12 nnits; first term. 
Prerequisites: Ph. 1 a, b, c, :2 a, b, c, d; Ma. :2 a, II, c, U. 
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. N ernst's theorem. 

(Not givcn in 1936-1937.) 
Instructor: Epstein. 

Ph . .9:21. POTENTIAL THEORY. 15 units; third term. 
Prerequisites: Ma. 8 a, b, c, 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 
probleIlls. 

Instructor: Bateman. 

Ph. 222. THEORY OF ELECTIIICITY AND MAGNETISM. 12 units; first 
term. 

Prerequisites: Ph. 101 a, b, c; Ma. 8 a, b, c, 10 a, b, c. 
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 . .2:23. THEORY OF ELECTROMAGNETIC WAVES. 1:2 nnits; second term. 
Prerequisites: Ph. 101 a, b, c; Ma. 8 a, b, c, lOa, 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. 12124. TllE:OHY OF SOUND. 9 units.; second term. 
Prerequisites: Ph. 12 a, b, c, d; ~Ia. 2 a, b, c, d. 

187 

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: Bateman. 

Ph. 1225. THEORY OF ELECTRONS. 112 units; second term. 
Prerequisites: Ph. 101 a, b, c, 12212; Ma. 8 a, b, c, 10 a, b, c. 
Retarded potentials. Radiation of a point charge. Theory of dielec­

trics. Electron tbeory of dia-, para- and ferro-magnetism. Phenomena 
in moving bodies and experimental foundations of the theory of relativity. 

Instructor: Epstein. 

Ph. 1226. HEA"X RADIATION AND QUANTUM THEORY. 12 units; second 
term. 

Prerequisites: Ph. 101 a, b, c, 103 a, b, c, 211; Ma. 8 a, b, c, 10 a, 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, etc. 

(Not given in 1936-1937.) 
Instructor: Epstein. 

Ph. 228. MODERN ASPECTS OF THE QUANTUM THEORY. III units; third 
term. 

Prerequisites: Ph. 103 a, b, c, 107 a, b, c, 2S?9; Ma. 8 a, b, c, 10 a, b, c. 
The course is devoted to a review of recent developments in tht' 

quantum theory, especially in the fields 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. PHYSICS OF UI.TRA-SHORT ELECTROMAGNETIC WAVES. 6 units 
(2-0-4); 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 elt'ctrolytes. Waves along 
wires and dispers ion in magnetic substances. 
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Experimental results on dispersion and absorption of ultra-short 
waves in dielectrics, electrolytes and magnetic substances. 

(Not given in 1936-1937.) 

Instructor: Potapenko. 

Ph. B34. TOPICS IN 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. ~36 a, b, c. INTRODUCTION TO THE THEORY OF 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. ~37. ASTROPHYSICS. 6 units (B-O-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 nebulre 
and their apparent velocities of recession, evolution of the universe, etc. 

(Not given in 1936-1937.) 

Instructor: Zwicky. 

Ph. B38. SEMINAR ON THEORETICAL 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. RES!': ARCH CONFERENCE ON THE PHYSICS OF SOLIDS. 2 units; 
three terms. 

Recent developments in the field of the solid state, crystallization, 
physics of colloids, low temperature. 

In charge: Goetz. 

Ph. 240. SE~IXNAR ON X-RADIATION. 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 te:xt 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: DuMond. 

Ph. 241. RESE.ARCH CONFERENCES IN PHYSICS. 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 IN PHYSICS. Units in accordance with the work 
accomplished. 

Ph. 244. SEMINAR ON METALS. 2 units; three terms. Designed for 
graduate students in engineering and science. Questions on the border of 
physics, chemistry, and metallurgy are discussed. 

(Not given during first term.) 
In charge: Goetz, Clapp, von Karman. 

Ph. 245. SEMINAR ON ULTRA-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. 

ASTRONOMY AND PHYSICS CLUB. 
The club, consisting of physicists and astronomers of thc 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 

PIWFEssons: HAnRY BA'l'EMAX, ERIC T. BELL, HARflY C. V AN BUSKIRK 
RESEARCH ASSOCIATE: DINS:>IORE AT.TER, Statistics 
ASSOCIATE PROFESSORS: ARISTOTLE D. i\hCTIAL, MORGA X WAnD, LUTHER E. 

WEAR 
ASSISTANT PROFESSOR: WILUAJ\[ N. BIRCHRY 
INSTRUCTOR: ANGUS E. TAYLOR. 

UNDERGRADUATE SUBJECTS 

NOTE: Students intending to take the mathematics option must indi­
cate their choice by the end of the second term of their sophomore year. 

Mao 1 a, b, c. FRESHl\fAN 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 Integl"al Calculus, Cohen; Analytical Geom­
dry, Second Edition, Nowlan. 

Ma. 2 a, b, c. SOPHOMORE MATHEMATICS. 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; 

Elementary Calculus, Revised Edition, 'Voods and Bailey; Differential 
EquationR, 3ro Edition, Phillips. 

Ma. 2 d. MATHEMA1'ICS REVIEW. 4 units (4-0-8). 
A comprehensive review of freshman and sophomore mathematks 

ouring the last three weeks of the sophomore year. 
Courses Ma. 1 a, b, c, and 2 a, b, c, d, form a continuous two-year 

course in analytical geometry, college algebra, and the differential and 
integral calculus. 

Ma. 3. THEORY OF EQUATIONS. 10 units (3-0-7); 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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lUa. 4 a, b. AXAI,',..nc GEOMETHY. 10 units (3-0-7); second and third 
terms. 

Prerequisites: l\Ia. 1 and B. 
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, I-Ii!!:her Geometry. 

Instructor: Wear. 

/ 
M~. 8 a, b, c. ADVANCED CAI,CULUS. 9 or Iii units (3-0-6 or 4-0-8) ; 

first, second and third terms. 

Prerequisites: Ma. 1 a, b, c, B a, b, c, 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. 

lwa. 10 a, b, c. DIFF'EREN'J'lAL EQUATIONS. 9 units (3-0-6); first, sec­
ond and third terms. 

Prerequisite: Ma. B a, b, c, 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 Efjuation,~, Fore!. 

Instructors: Wear, Taylor. 

Ma. II. DU'FERENTIAL EQUATIONS. 9 units (3-0-6); first or third 
terms. 

Prerequisite: Ma. B a, b, c, d. 

An abridged course in Differential Equations for students in Elec­
trical Engineering. 

Text: Differential Equations, 3rd Edition, Phillips. 
Instructors: Van Buskirk, Elconin. 

Ma. lB. PnOBAllILITY AND LEAST SQUARES. 6 units (B-0-4); first term 
Prerequisites: Ma. 1 a, b, c, B a, b, c, 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 
measu remen ts. 

Text: Theory of Errors and Least Squares, Bartlett. 
Instructor: Alter. 

Ma. 14. VECTOR ANALYSIS. 12 units (4-0-8); third term. 
Prerequisites: Ma. 2 a, b, c, 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. HIGHER MATHEMATICS FOR ENGINEERS AND PHYSICISTS. 
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 nGt expect to use advanced theory. 

Text: Sokolnikoff, Higher Mathematics for Engineers and Physicists. 
Instructors: Birchby, McCrae. 

UNDERGRADUATE OR GRADUATE SUBJECTS 

NOTE: Those of the following courses for which there is a demand 
will be given periodically. 

Ma. 101 a, b, c. MODERN ALGEBRA. 6 or 9 units; first, second and 
third terms. 

Prerequisite: Ma. 8, reading knowledge of German. 
Instructor: Bell. 

Ma. 102 a, b, c. INTRODUCTION TO HIGHER GEOMETRY. 9 units: first. 
second and third terms. 

Prerequisites: Ma. 1 a, b, c, 2 a, b, c, d, 4 a, b. 
A course in the modern methods of analytic geometry. 
NOTE: 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, c. INTRODUCTION TO THEORY OF FUNCTIONS OF REAL 
VARIABLES. 5 units; first, second, and third terms. Required for gradua-

/ tion (B.S.) in mathematics. 
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Postulational treatment of real number system, descriptive properties 
of point sets, continuous and discontinuous functions, derivatives and 
differentials. Rie01ann integration, functions of several real variables, 
implicit functions. 

Instructors: Michal, Ward. 

Ma. 101. CONFORMAL REPRESENTATION. 9 units (3-0-6), second term. 
Prerequisites: Ma. 8, 10. 
Riemann's problem, work of Schwarz and Christoffel. Applications 

to physical probleuls. Associated variation problems. 
Instructor: Ward. 

Ma. 110 a, b, c. INTRODUCTION TO THEORY OF N UJ>IBERS. 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: Dickson's Introduction to Theory of Numbers; Landau's 

Vorlesungen. 
Instructor: Ward. 

Ma. 111. ELEJ\l:ENTARY THEORY OF TENSORS. 9 units. 
Prerequisites: Ma. 8, 10. 
Fundamental properties of tensors, differential forms, covariant dif­

ferentiation, geodesic coordinates, Riemannian differential geometries. 
Instructor: Michal. 

Ma. 113 a, b, c. GEOMETRY. III units; first, second, and third terms. 
Prerequisite: Ma. II a, b, c, d. 
Algebraic geometry; projective geometry; differential geometry; 

tensor analysis and its applications to numerous geometrical problems; 
non-Euclidean geollletry; 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. III 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 1936-1931.) 
Instructor: Ward. 
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)1 a. llS a, b, C. IXTRODL"CTION 'ro STATISTICS. 9 units; first, second and 
third terms. 

Prerequisites: 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 ~OO, except .'.lOla, a reading 
knowledge of French and German is required. 

Ma. ~Ol a, b, c. MODERN ANALYSIS. 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. Fourier 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. 

NOTE: The first term will satisfy the requirement in Complex Vari­
able for those taking a minor in mathematics. 

Instructor: Bateman. 

Ma. ~O~ a, b, c. MODERN THEORY OF DIFFEUENTIAL EQUATIONS. 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. ~04 a, b, c. GEOMETUICAL TUANSFOltMATIONS ANU INI'AUIANTS. 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. Con formal transformations. Birational transformations. 
Contact transformations. 

Instructor: Bateman. 

Ma. 205 a, b, c. THEOUY OF FUNCTIONS. 15 units; first, second and 

third terms. 
Theory of con vergence and infinite processes, properties of continuous 

and discontinuous functions, functions of limited variation, selected top­
ics on analytic functions, point sets, measure of point sets, Stieltjes 
integrals, Lebesgue integrals, Fourier series and integrals, orthogonal 
functions, convergence in the mean, geometry of Hilbert space. 

Text: TitchIT1arsh, The Theory of Functions. 
Instructor: Michal. 

Ma. 209 a, b, c. FUNCTIONALS AND FUNCTIONAL 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. SEMINAU (I) IN ALGEBUA AND THE THEOUY OF NUMBEUS. 
9 units, third terrn. 

Prerequisite:' Graduate standing. 
In charge: Bell. 

Ma. 251 b. THEOUY OF ALGEBBAIC NUMBEUS. 9 units; third term. 
Alternates with Ma. 251a. 

Prerequisite: Graduate standing. 
Instructor: Bell. 

Ma. 251 c, d. MATHEMATICAL LOGIC. 15 units; first and second terms. 
Instructor: Bell. 

Ma. 252 a, b, c. SEMINAU IN CONTINUOUS GBOUPS. 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: ::\iichal. 

1\1 u. 1254 a, b, c. SEMINAR IN MODERN 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. 1255 a, b, c. METHODS OF MATHEMATICAL PHYSICS. 15 units; first, 
second and third terms. 

Prerequisites: Ma. 8, 10. 

In tegral 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. 1256 a, b, c. MODERN DIFFERENTIAL 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. 
ConteInporary researches in differential geometry. 

Instructor: Michal. 

Ma. 1257 a, b, c. SEMINAR IN AnSTRACT 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; connections 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, c. PARTIAL DIFFERENTIAL EQUATIONS OF MATHEl\fATICAL 
PHYSICS. 1::2 units; first, second and third terms. 

Prerequisites: Ma. 8, 10. 

Illustration of general methods by consideration of ordinary linear 
equntions. The simple wave-equation, the potential equation. Applica­
tions of the integral theorems of Stokes and Green. Reduction to varia­
tion problcms and the solution of such problems by direct methods. Use 
of differcnce equations to obtain approximate solutions. Use of simple 
solutions expressed 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 

PROFESSOR: ROYAL IV. SORENSEN 
ASSOCIATE PnOFESSOR: S. STUART l\IACKEOWN 

ASSISTANT PROFESSORS: FREDERICK C. LINDVALL, FRANCIS W. MAXSTADT 

UNDERGRADUATE SUBJECTS 

EE. SJ. DIRECT CURRENTS. 9 units (3-0-6); second term. 

Prerequisites: Ma. SJ a, b, c, d; Ph. SJ a, b, c, d. 

Theory and practice of direct current motors and generators. Funda­
mental to courses in operation and design of electrical apparatus. 
Xumerous problems are solved. 

Text: Principles of Direct Current Machines, Langsdorf. 

Instructors: Maxstadt, Rader. 

EE. 3. DiitECT CURRENT LABORATORY. 6 units (0-3-3); second tcnn. 

Prerequisites: 1\1 a. _ SJ a, b, c, d; Ph. SJ a, b, c, d; and registration for 
BE. 9. 

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 .. ALTERNATING CURRENTS. 9 units (3-0-6); third term. 

Prerequisites: Ma. SJ a, b, c, d; Ph. SJ a, b, c, d; EE. SJ. 

Elementary study of alternating currents by analytical and graphic"l 
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. ALTERNATING CURRE:>fT LABORATORY. 6 units (0-3-3); third 
term. 

Prerequisites: Ma. SJ a, b, c, d; Ph. g a, b, c, d; EE. g, 3, and regis­
tration for EE. 4. 
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Uses of alternating current indicating instruments and oscillograph 
operation of alternators, induction and synchronous motors and trans­
formers; determination of characteristics of these machines. 

Text: Laboratory Notes. 
Instructors: Maxstadt, Bate, Francis, Ward. 

EE. 6 a, b. ELECTRICAL MACHIXERY. 6 units (B-0-4) second term; 
9 units (3-0-6) third term. 

Prerequisites: ~E. 2, 3, 4, and 5. 
Further study of direct current and alternating current machinery 

with particular elllphasis on application; short transmission lines; short 
circuit currents; protective devices. 

Texts: Principles of Direct Current ::VIa chines, Langsdorf; Alternat­
ing Currents, Magnusson; Problems in Electrical Engineering, Lyon. 

Instructor: Lindvall. 

EE. 7. ELECTRICAL LABORATORY. 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: Maxstadt, Nestler. 

EE. 8. DIRECT CURRENTS. 7 units (3-0-4); first or second term. 
Prerequisites: Ma. B a, b, c, d; Ph. B a, b, c, 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. DIRECT CUmlENT LABORATORY. 5 units (0-3-B); first or second 
term. 

An abridged course for other than Electrical Engineering students. 
Prerequisites: Ma. 2 a, b, c, d; Ph. B a, b, c, d; registration for EE. S, 

Text: Laboratory notes. 
Instructors: Maxstadt, Bate, Francis, Harrison, MillIeI', Nestler, 

Ward. 



'200 CALIFORNIA INSTITUTE OF TECHNOLOGY 

EE. 10. ALTERNATING CURRENTS. 7 units (3-0-4); 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. 
Instructors: Maxstadt, Doll, Radel'. 

EE. 11. ALTERNATING CUUUENT LABOUATOUY. 5 units (O-3-g); 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. 1'2. ELECTRIC CmCUITs. 19 units (3-0-9); first term. 
Prerequisites: EE. '2, 3, 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. ENGINEERING CONFERENCE. '2 units (1-0-1); first, sec­
ond and third terms. 

Prerequisites: EE. g, 3, 4, 5 
Presentation and discussion of new developments in the industry. 

Review of current literature. 
Instructors: Sorensen, Lindvall, Mackeown, Maxstadt. 

FIFTH-YEAR SUBJECTS 

EE. 1'20. ALTERNATING CURRENT ANALYSIS. 1'2 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, non sinusoidal 
wave forms; analysis of oscillograms. 

Texts: Alternating Current Phenomena, Steinmetz; Problems in 
Electrical Engineering, Lyon. 

Instructor: Sorensen. 
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EE. 1'21 a, b, c. ALTERXATING CURllEXT LAIloRATour. 6 units (0-3-3); 
first, second and third terms. 

Prerequisites: EE. 7 and preceding courses. 

Complete tests 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 voltagc test s of insulation. 

Text: Advanced Laboratory Notes. 

Instructor: l\Craxstadt. 

EE. Igg. ADVANCED ALTERNATING CURRENT MACHINERY. 1'2 units; 
(4.-0-8); second term. 

Prerequisites: EE. Ig0 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. Ig8. ELECTRIC TRACTION. 6 units (9-0-4); second term. 

Prerequisites: EE.~, 4, 6. 

The electric railway, traffic studies and schedules, selection of equip­
ment 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. ELECTRIC LIGHTING AND POWEll DISTRIIlUTION. 6 units 
(g-0-4); third tenn. 

Prerequisites: EE. fJ, 4, 6. 

Electric distribution and wmng; calculation of simple alternating 
current circuits; installation and operation costs and selling price of 
electric power. 

Tcxt: Electrical Distribution Engineering, Seelye. 

Instructor: M axstadt. 
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EE. 144. TRANSlIUSSION LINES. 19 units (4-0-8); third term. 
Prerequisites: EE. lZ2 and preceding courses. 
Determination of economic voltage for transmission lines; line per­

formance and protection; elementary transient phenomena; use of hyper­
bolic functions in line calculations. 

Instructor: Lindvall. 

EE. 148. SPECIFICATIONS AND DESIGN OF ELECTUICAL MACHINERY. 6 
IInits (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. 159. DIELECTRICS. 6 units (Z-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. ELECTUICAL COMMUNICATION. 6 units (2-0-4); first term. 

Prerequisites: EE. 2, 3, 4, 5. 
A study of modern means of communication with special emphasis on 

recent developments. 
Instructor: Mackeown. 

EE. 160. ELECTRIC TRANSIENTS. 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. 
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EE. 163. RAD:IO. 9 units (3-0-6); first tcrm. 

Prel'cquisite: EE. 162. 

203 

Elemcntary course dealing with fundamentals of Radio Transmission. 
Text: Radio Engineering, Terman. 
Instructor: lVr ackeown. 

ADVANCED SUBJECTS 

EE. ZOO. Anv 1~NCEn \VOItK IN ELECTItICAL ENGINEEItIXG. 

Speeial problems relating to electrical engineering will be arranged 
to meet the needs of students wishing, to do advanced work in the field 
of electricity. The Institute is equipped to an unusual degree for the 
following lines of work: Theory of Electrical :Machine Design, Electric 
Transients, and High 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 
S. S. Mackeown; :Electrical Engineering Problems relating to the distri­
bution and uses 0 f electric power for lighting and industrial uses under 

the direction of Professor F. ""V. Maxstadt. 

EE. 02020. RESEAItCH SEMINAR IN ELECTRICAL ENGINEEItING. 02 units 
required; additional units based on work done. First, second, and third 
terms. 

Meets once a 'W'eek for discussion of work appearing in the literature 
and in progress at the Institute. All advanced students in Electrical 
Engineering and members of the Electrical Engineering staff are 
expected to take part. 

In charge: Sorensen, Mackeown, Maxstadt, and Lindvall. 

EE. 0221. TUANs,nssIOx LINE PUOllU;US. 15 units. 
A study of transmission line transient problems, inductive interfer­

ence, power limit analysis, ctc. 
Instructor: Sorensen. 

EE. 0223 a, b. :ELECTRIC STItEXGTH OF DIELECTRICS. 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. 2,24 a, b, c. VACGUM TUllE Axn RADIO FItEQGENCY Cmcul'l's. 
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 ""vith oscillators, transmitters, and receivers. 

Ins i;ructor: Mackeown. 

EE. :225. PlllNCIPLES OF ELECTltICAL DESIGN. 15 units; first term. 
A discussion and calcnlation course in the analysis of the principles 

and methods used in the design of electrical machinery. 
Instructors: Sorensen, Maxstadt. 

EE. :226 a, b, c. ENGINEERING MA'I'HElUA'l'ICAL PHYSICS. 15 units 
(3-0-1.9); first, second, and third terms. 

Prerequisites: B.S. in Engineering; Differential Equations, Ma. 10 or 
Ma.n. 

This course is designed to develop the correlation of mathematics and 
physics with problems in engineering dcsign 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 lllethods; application of Heaviside operational calculus to mechan­
ical and thermal problems. 

Instructor: Lindvall. 

EE. :2:27. OPERATIONAL Cmcurr ANALYSIS. 6 units (:2-0-4); third term. 
An introduction to the solution of circuit problems by the operational 

method. 
Instructor: Mackeown. 

EE. :2:28. CONDUCTION OF ELECTRICITY IN 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. :2:29. ADVANCED CIRCUIT ANALYSIS. 1:2 units (3-0-9); first, second 
and third terms in alternatc 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: M ackeown. 



DIVISION OF 
CHEMISTRY AND CHEMICAL ENGINEERING 

CHEMISTRY 

PROFESSORS: STUABT J. BATES, JAMES E. BELL, WILLIAM N. LACEY, LINUS 
PAULING, RICF£ARD C. TOLMAN 

ASSOCIATE PltOFESSORS: ROSCOE G. DICKINSON, HOWARD J. LUCAS, DON lVI. 
YOST 

RESEARCH ASSOCIA.TE: JOSEPH 13. KOEPFLI 
ASSISTANT PROFESSORS: RICHARD McLEAN BADGER, ARNOLD O. BECKJ\IAN, 

ERNEST H. S'VIFT 
INSTRUCTOR: LINDSAY HELMHOLZ. 

UNDERGRADUATE SUBJECTS 

Ch. 1 a, b, c. CHEMISTRY. 12 units (3-6-3); first, second, and third 
terms. 

Lectures, recitations and laboratory exercises dealing with the general 
principles of cheIT1istry. 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 m.atter for the third term is qualitative 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. ENGINEERING CHEMIs·my. 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 chemical industries. 

Text: Leighou, Chemistry of Engineering Materials. 
Instructor: Beckman. 

Ch. 12 a, b. ANALYTICAL CHElIfISTRY. 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 qualitative analysis, supplemented by lectures and prob. 
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jems in which the principles involved in the laboratory work are em­
phasized. 

Text: Swift, Analytical Chemistry. 
Inst ructor: Swift. 

Ch. 1:2 c. ANALYTICAL CHEMISTRY AND CHEMISTRY REVIEW. 10 units 
(:2-6-:2), third term. 

Prerequisite: Ch. 1:2 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. INORGANIC CHEMISTRY. 4 units (:2-0-:2); third and first 
terms. 

Prerequisite: Ch. 1:2 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 work is supplemented by problems which require a study of cur­
rent literature. 

Instructor: Yost. 

Ch. 14 a, b, c. INORGANIC CHEMISTRY LABORATORY. 8 units (0-8-0), 
third term; 5 units (0-5-0), first term; 8 units (0-8-0), second term. 

Prerequisite: Ch. 1:2 c, :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. INSTRL::UENTAI. ANALYSIS. 8 units (0-6-2); first term. 
Prerequisite: Ch. 1:2 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 ::VIethods of Chemical Analysis. 
Instructor: Beckman. 
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Ch. Zl a, b, c. CHE~IICAL PRINCIPLES. 10 units (4-0-6); first, sec· 
ond and third terms. 

Prerequisites: Ch. 19 b; Ph. 9 a, b, c, d; Ma. 9 a, b, c, d. 
Conferences a nd recitations dealing with the general principles of 

chemistry from aD exact, quantitative standpoint, and including studies 
on the elements of thermodynamics; the pressure-volume relations of 
gases; on vapor-pressure, boiling point, freezing point, and osmoti!! pres­
sure of solutions; 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: Bates, Dickinson. 

Ch. 99 a, b. TEERMODYNAMIC CHEMISTRY. 6 units (9-0-4); first and 
second terms. 

A continuation of subject Ch. 91, 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 energies, activities and entropies of typical substances. 

Text: Noyes and Sherrill, Chemical Principles, and mimeographs. 

Instructor: Bates. 

Ch. 93 a, b. CHEMICAL PIUNCIPLES. 10 units (4-0-6); second and third 
terms. 

Prerequisite: Ch. 91 a. 
A selection of topics from Ch. 91 b, c, and from Ch. 99 a, b. This is 

a continuation of Ch. Zl 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. Z6 a, b. PHYSICAL CHEMISTRY LABORATORY. S units (0-6-9) or 4 
units (0-3-1) s'econd term; and 4 units (0-3-1) third term. 

Laboratory exercises to accompany Ch. 9l. 
Text: Sherrill, Laboratory Experiments on Physico-Chemical Prin­

ciples. 

r nstructor: Bates. 
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the point of view not only of the chemical reactions, but of the condi­
tions and equipment necessary to carryon these reactions. 

Text: Read, Industrial Chemistry. 
Im,tructor: Bcckman. 

Ch. 63 a, b. CHEMICAL ENGINEERING THERMODYNAMICS. 6 units 
(B-0-4); second and third terms. 

Prerequisite: Ch. Bl 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 main branches in chemistry; thus, in analytical or inorganic 
chemistry (Ch. 70), in physical chemistry (Ch. 71), in organic chemistry 
(Ch. 7B), 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. I5'.!. COI_LOID AND SURFACE CHEMISTRY. 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 statc. 

Text: Mimeographed Notes. 
Instructor: Badger. 

Ch. 153 a, b. THERMODYNAMIC CHEl\HSTRY. 6 units; first and second 
terms. 

This course is the same as Ch. BB a, b. 
Text: Chemical Principles, Noyes and Sherrill, aDd mimeographs. 
Instructor: Bates. 

Ch. 154 a, b, c, d. STATISTICAL MECHANICS (Seminar). 6 units; four 
terms. 

A discnssion of statistical mechanics and its applications to physics 
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and chemistry. The topics treated will include a sufficient exposition of 
classical Rnrl quantum theory mechanics to serve as a foundation for sta­
tistical mechanics and the relations between statistical mechanics an(l 
thermodynamics. 

In charge: Tolman. 

eh. 155 a, b, c. THE NATURE OF THE CHEMICAl. BOND. 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 
he given in 1938-9, and every third year thereafter. 

Instructor: Pauling. 

eh. 156 a, h, c. INTRODUCTION TO QUANTUl\I MECHANICS, WITH 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 Schrodinger wave equation, including its solution for 
many simple systems such as the rotator, the harmonic oscillator, the 
hydrogen atom, etc. During the second and third terms various approxi­
mate methods of solution (perturbation theory, the variation method, 
etc.) 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 1936-7, and every third year 
thereafter. 

Text: Pauling and Wilson, Introduction to Quantum Mechanics, with 
A pplications to Chemistry. 

Instructor: Pauling. 

Ch. 157 a, b, c. THE STRUCTURE OF CRYSTALS. 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
sen berg, etc. 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 thc 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 
1931-38. 

Instructors: Pauling, Sturdivant. 

Ch. 158. PHOTOCHEMISTRY. 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. KINETICS OF HOl\IOGENEOUS 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. KINETICS OF HETEROGENEOUS REACTIONS. 6 units; second 
term. 

Lectures, discussions and problems relating to adsorption and contact 
catalysis. 

Instructor: Badger. 

Ch. 160. INORGANIC CHEl\IIS'l'RY. 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. ORGANIC CI-IEl\IICAL ANALYSIS. 9 units; third term. 
A laboratory study of the class reactions of carbon compounds and 

practice in the methods of identifying unknown substances. 
Instructor: Lucas. 

Ch. 16:3 a, b, c. ORGANIC CHEl\IIS'l'RY (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 OJ' MOLECULES. 6 units; first 
term. 

The theory of the structure of the spectra of both the diatomic and 
the simpler poly atomic 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 E~WD1EEUING. 19 units (3-0-9); first, sec­
ond and third terms. 

Prerequisites: Ch. 61; eh. 63 a, b. 
Problems and discussions designed to bring the student in touch with 

the probiems 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. PHASE EQUILIllRIA IN ApPLIED CHEMISTRY. 6 units (9-0-4); 
second term. 

Prerequisites: Ch. 91, 61. 
Problems and discussions relating to industrial applications involving 

heterogeneous equilibria. 
Instructor: Lacey. 

Ch. 169. RESEARCH MANIPULATIONS. 3 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. CHElIIICAL 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 (In), organic chemistry (172), and applied 
chemistry (173) • 

The main lines of research now in progress are: 
Free-ener gies, cquilibria, and eiectrode-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. 
Mcchanism 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 vValclell inversion. 
Isomerism. in the ethylene series. 
Hydration of unsaturated compounds. 
Complexes between metallic salts and unsaturatcd compounds. 
Solubility of gases in liquids at high pressures. 
Equilibria in saturated salt solutions. 
Electrolysis of copper leaching solutions. 
Thermodynamic studies of hydrocarbons. 

For a fullcr survey of the researches in progress, see publications of 
the Gates Chemical Laboratory. 

Ch.174-179. CHElHICAL RESEARCH CONFERENCES. 
Each 2 units; given all three terms, unless otherwise noted. 

Ch.174. INORGANIC AND PHYSICAL CHEMISTRY. 
Ch. 175. ORGANIC CHE~IISTRY. 
Ch.176. PHOTOCHEMISTRY. 
Ch. 177. CRYSTAL AND MOLECULAR STRUCTURE. 
Ch. 178. BAND SPECTRA AND MOLECULAR STRUCTURE. (First and 

second terms.) 

Ch.179. AI'PLIED CHEJ>IISTUY. (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 

PROFESSORS: FRANKLIN THOllIAS, ROMEO R. MARTEl. 
ASSOCIATE PROFESSOR: WILLIAM W. MICHAEL 
ASSISTAN"T PROFESSOR: FRED J. CONVERSE 

UNDERGRADUATE SUBJ ECTS 

CE. 1. SURVEYING. 11 units (3-4-4); 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. 

CEo 2. ADVANCED SURVEYING. Hl units (3-6-3); first term. 
Prerequisite: CEo 1. 
A continuation of CEo 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.3. PLANE TARLE SunVEYING. 8 units (1-6-1); third term. 
A course offered primarily for students in geology but may be elected 

hy 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, lVIathematics and Electrical Engineering, 
pages 198-2IH. for subjects in Electrical Engineering. 
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CEo 4. HIGgWAY ENGINEERING. 6 units (3-0-3); second term. 

Prerequisite: CEo 1. 
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A comparison of various types of highway construction; the design, 
construction and maintenance of roads and pavements; methods of road 
irnpro\'t'ment; financing, contracts and specifications. 

Text: High"\vay Design and Construction, Bruce. 
Instructor: Michael. 

CEo 8 a. RAILWAY ENGINEERING. 6 units (3-0-3); first term. 
Prerequisites: CEo 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. 

CEo 8 b. RAILWAY SURVEYING. 6 units (2-0-4); second term. 
Prerequisite: CEo 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. 

CEo 8 C. RAILWAY SURVEYING. 6 units (0-6-0); third term. 
Prerequisite: CEo 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 CEo 8 b. 
Text: Railway Curves and Earthwork, Allen. 
Instructor: Michael. 

CEo 9. ELEMENTS OF STRUCTURES. 12 units (3-3-6); second term. 
Prerequisite: AM. 1 C. 

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. 

CEo 10 a. THEORY OF STRUCTURES. 12 units (3-3-6); 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 
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the effects of moving load systems; graphic statics applied to roofs and 
bridges. 

Text: Structural Theory, Sutherland and Bowman. 
Instructor: Martel. 

CEo 10 b, C. THEORY OF STRUCTUIlES. IS! units (3-3-6), second term, 
and 9 units (3-0-6) third term. 

Prerequisite: CEo 10 a. 
A continuation of CEo 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. 

CEo IS!. REIXFOIlCED COXCIlETE. IS! units (3-3-6); third term. 
Prerequisites: AM. 1 c; CEo 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. 

CEo 14 a, b, C. EXGINEElUNG CO>OYEItENCES. :2 units (l-O-I); first, 
second and third terms. 

Conferences participated in by faculty and seniors of the Civil En­
gineering department. The discussions cover current developments and 
advancements 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 llepartment of English. 

Instructors: Michael, Eagleson. 

FIFTH· YEAR SUBJECTS 

CEo 15. IRRIGATION AND 'VATER SUPPLY. IS! units (5-0-1); 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 operatioll of systems; consideration of the conditions 
adapted to irrigation developments, dams, reservoirs, canals; laws per­
taining to irrigatioll; the economic aspects of projects. 

Text: Water Supply and Utilization, Baker and Conkling. 
Instructor: Thomas. 
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CEo 16. l\L~SONUY STUUCTUUES. 9 units (9-3-4); second term. 
Prerequisite: CEo 1:2. 
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Theory of design and methods of construction of masonry structures; 
foundations, daIns, retaining walls, and arches. 

Text: Design of Masonry Structures, ·Williams. 
Instructor: Martel. 

CEo 17. SE\VERAGE. 9 units (3-0-6); third term. 
Prerequisite: Hy. 1. 
Systems for the collection and disposal of sewage; the design of 

sewers and stonn drains; inspection of local sewage disposal plants; the 
drainage of land; cost assessments. 

Text: Sewerage and Sewage Disposal, Metcalf and Eddy. 
Instructor: Thomas. 

CEo Bl a. STRUCTURAL DESIGN. 1:2 units (0-19-0); first term. 
Prerequisites: CEo 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. 

CEo 91 b. STRUCTURAL DESIGN. 9 units (0-9-0); second term. 
Prerequisites: CEo 10 a, 19. 
The design of a reinforced concrete building in accordance with a 

selected building ordinance, with computations and drawings. 
Instructors: Thomas, Martel. 

CEo 91 C. CIVIL ENGINEERING DESIGN. 9 units (0-9-0); third term. 
Prereqnisites: CEo 15, 91 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. 

CEo 93. STATICALLY INDETEU~IINATE STRUCTUUES. 15 units, first term. 
A study of such structures as continuous spans, rigid frames and 

arches by the methods of least work or slope-rleflections; analysis of 
secondary stresses. 

Text: Continuous Frames of Reinforced Concrete, Cross and Morgan. 
Instructor: Martel. 
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CEo 30 a, b, c. ENGINEERING SE:>fINAR. '.! units (1-0-1); first, second 
anu third terms. 

Conferences participated in by faculty and graduate students of the 
C.ivil E ngincering department. The discussions cover current develop­
ments a nd advancements within the field of civil engineering and related 
sciences .. 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 
arranged to meet the needs of students wishing to do advanced work in 
this dep artrnent. The following lines of work are possible. Stream Regu­
lation and Utilization for Power, Irrigation, and Water Supply under the 
direction of Prof. Franklin Thomas; Advanced Structures under the di­
rection of Prof. Martel; Sanitation and Sewerage under the direction of 
Profs. 'I'homas and Martel; Highways and Geodesy under the direction 
of ProL Michael; Analysis of Earthquake Effects upon Structures under 
the direction of Professor Martel. 

CEo :'01 a, b. 'VATER POWER PLANT DESIGN. 10 units; first and second 
terms. 

A de.sign of a power plant in conformity with the conditions of head, 
flow, all. d load fluctuations at a particular site. Includes selection of 
number and type of units, design of water passages, and general struc­
tural features. 

Instructor: Thomas. 

CEo :I05 b, c. STATICALLY INDETERMINATE STlWCTURES. 15 units; sec­
ond and third terms. 

A co ~l1tinuation of the study of indeterminate structures as begun in 
CEo 23, "With the use of analytical and instrumental methods of solution. 

Instructor: Martel. 

CEo ::I07 a, b, c. GEODESY AND PRECISE SURVEYING. 6 units; first, sec­
ond and third terms. 

Meth <Jds of triangulation and surveying over extended areas. The 
adj ustm ~nt of triangulation systems, the adjustment of observations 
by the rr::tethod of least squares. Map proj ections, precise leveling deter­
mination. of a true meridian. 

Instr 'Uctor: Michael. 

CEo ::I 08. HIGHWAY PUOllLE:>IS. Units to be based on work done. 
Coop ~rating with the Highway Research Board of the National Re-

search Council, opportunities are offered for advanced studies in high­
way eng:ineering. Arrangements may be made for special studies on 
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subgrade materials, wearing surfaces, economics of vehicle operation, and 
allied subj ects. 

Instructor: Michael. 

CEo 110 b, C. SEWAGE TREATlIIENT PLANT DESIGN. 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 0 f structures. 

Instructor: Thomas. 

CEo 111. WATER TREATMENT PLANT DESIGN. 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. 

CEo IH? SANITATION RESEARCH. 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. 

CEo 113. UNDERGROUND WATER INVESTIGATIONS. 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. 

CEo 114. ANALYSIS OF EARTHQUAKE EFFECTS UPON STRUCTURES. 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. 

CEo 115. FOUNDATIONS. 6 units; sccond term. 
The application of the principlcs of soil mechanics to problems of 

foundations and earthwork engineering. 
Instructor: Converse. 
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MECHANICAL ENGINEERING 

PnoFESsons: HOBEHT L. D"U;GIlEHTY, 1\'. HOWAIUl CLAPP 
ASSOCI",," TE PROFESSOR: ROBERT T. IC:~c~pp 
IXSTHLCCTOHS: DOXALD S. CLAIUC, EUXES'l' E. SECHLER, HOWELL N. TYSON 

UNDERGRADUATE SUBJECTS 

ME_ 1. MECHANISM. 9 units (3-3-3); first, second or third term. 
Prerequisites: Ma.1 a, b, c, d; Ph. 1 a, b, c, d; D. 1,4, H! a, b. 
An analytical study of constrained motion in machines and of the 

relation s of machine clements. 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 instantaneous values; velocity analysis 
by vectors using centros; relative velocities; application of vectors to 
cyclic t rains 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. 
Instructors: Clnpp, Tyson, Shapiro. 

ME. 3. MATERIAl.S AND PROCESSES. 11 units (3-3-5); second or third 
term. 

A st udy of the materials of engineering and of the processes by which 
these materials are made and fabricated. The fields of usefulness and 
the limitations of alloys and other cngineering materials are studied, 
and also the fields of usefulness and limitations of the various methods 
of fabrication and of processing machines. 

The dass work is combined with inspection trips to many industrial 
plants. The student is not only made acquainted with the technique of 
processes hut of their relativc importance industrially ancI with the com­
petition for sllrvival which these materials and processes continually 
undergo. 

Text: Materials and Processes, Clapp and Clark. 
Instructor: Clark. 

ME. 5 a, b, c. MACHIXE DESIGX. 9 units (Z-3-4) first term; 1:2 units 
(3-3-6) second tcrm; 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; bolts and screws; force and shrink fits; hydraulic cylin­
ders; cylinders and cylinder heads for steam and gas engines; stuffing 
boxes and packing; pistons and piston rings; leaf springs, coil springs; 
piston pins; connecting 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: Design of Machine Elements, Faries. 
Instructor: Clapp. 

ME. 8. MAC::IIINE DESIGN. 12 units (3-3-6); first term. 

Prerequisites: ME. 1; AM. 1 a, b. 

An abbreviated course in machine design for aeronautical engineers. 
The energy and force problem; relations of stress and strain to failure 
and the determination 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: Design of Machine Elements, Faries. 
Instructor: Sechler. 

ME. 10. METALLURGY. 6 units (3-0-3); 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 ENGINEERING. 12 units (3-3-6); second or third term. 
Prerequisites: Ma. 2 a, b, c, d; ME. 1. 
Principles of engineering thermodynamics; properties of gases; 

thermodynamic processes of gases; gas cycles; internal combustion 
engines; air cOITlpressors; 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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:\18. 16. HEAT ENGINEERING. 12 units (4-0-8); third term. 
Pre requisite: ME. 15. 
Additional work in thermodynamics; properties of vapors; thermo­

dynamjc processes of vapors; vapor cycles; steam engines; steam 
turbines. 

Tex:t: Heat Power Engineering, Barnard, Ellenwood, and Hirshfeld. 
Instructor: Daugherty. 

ME. 17. HEAT ENGINEERING. 9 units (3-0-6); first term. 
Prerequisite: ME. 16. 
Heat transmission; fuels; combustion; flue gas analysis; steam gen­

era tors; and steam generator accessories. 
Tex:t: Heat Power Engineering, Vol. II, Barnard, Ellenwood, and 

Hirshfeld. 
Instructor: Daugherty. 

ME. 18. HEAT ENGINEERING. 10 units (3-0-7); second term. 
Prerequisite: ME. 15. 
An abridgement of ME. 16 for students in Electrical Engineering. 
Instructor: Daugherty. 

ME. 19. HEAT ENGINEERING. 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; 
heating and ventilating; refrigeration. 

Text: Heat Power Engineering, Vol. III, Barnard, Ellenwood, and 
Hirshfeld. 

Instructor: Daugherty. 

ME. 25. MECHANICAL LAllOllATORY. 6 units (0-3-3); third term. 
Prerequisite: ME. 15. 
Tests of steam engine, steam turbine, blower and gas engine, etc., for 

efficiency and economy. 
Text: Power Plant Testing, Moyer. 
Instructors: Knapp, Budenholzer, Dike. 

ME. 26. MECHANICAL LAROllATOllY. 6 units (0-3-3); second term. 
Prerequisite: ME. 15. 
Additional work in the laboratory on air compressors, .fuel and oil 

tebting, and special work on steam and internal combustion engines. 
Text: Power Plant Testing, l\loyer. 
lnst ructors: Knapp, Dike. 
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ME. 27. Me CHANICAL LABOBATORY. 9 units (0-3-6); first term. 
Prerequisites: ME. 15 and Hy. 1. 

An abridgement of ME. B5 and Hy. B for students in Electrical Engi­
neering. 

Instructors: Knapp, Budenholzer, Dike, Gevecker. 

ME. 50 a, b,. c. ENGINEERING CONFERENCES. 2 units (I-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. AOVAXCED WORK IN ENGINEERING. 
In addition to the regular fifth-year and other advanced courses 

which are here outlined, the staff of the mechanical engineering depart­
ment will arrange special courses or problems to meet the needs of 
ad vanced studen ts. 

ME. 101 a, b. ADVANCED MACHINE DESIGN. 12 units, second and third 
terms. 

Prerequisites: ME. 5, 10. 
The student nmst 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, c. SCIENCE OF 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 _ III a, b, c. METALI.OGRAPHY LABORATORY. 6 units (0-6-0); first, 
sccond and third terms. 

Prerequisite: ME. 110 a, b, c, or to be taken at the same time. 
Pyr<Jmetry, thermal analysis, microscopy, preparation of metallo­

graphiC specimens, photomicrography, structures of steels and cast irons, 
heat treatment of stecl, structures and treatment of non-ferrous alloys, 
recrystallization and grain growth, macroscopy, inspection methods, spe­
cial problems. 

Inst ructor: Clark. 

ME_ 1:20. HEAT ENGINEERING. 1:2 units (3-0-9); first term. 
Prerequisite: ME. 17. 
Advanced work in engineering thermodynamics; thermodynamic proc­

esses 0 -£ actual gases with variable specific heats; complex power plant 
cycles; heat transmission; combustion; heat balance of boilers; and other 
applica. -tions to practical cases. 

Instructor: Daugherty. 

ME_ 1:21 and 1:2:2. HEAT ENGINEERING. 1:2 units (:2-0-10); second and 
third terms. 

Prerequisite: ME. HlO. 
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. 1:25. REFRIGERATION PLANTS. Units to be based on work done; 
any terlll. 

DeSign of various types of refrigeration plants best adapted to dif­
ferent conditions of service. 

Instructors: Daugherty, Knapp. 

ME. 130. ADVANCED MECHANICAL LABORATORY. 15 units (1-9-5); first 
term. 

Prerequisites: ME. 17,96. 
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. 13:i? ENGINE LABORATORY. 15 units; first, second and third 
terms. 

Use of the dynamometer. Experimental work in engine performance, 
carburetion, ignition, fuel consumption, etc. 

ME. 140 a, b. RESEARCH OR THESIS. 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, c. MECHANICAL ENGINEERING SEMINAR. :i? 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 

PROFESSOHS: THEODORE VOX IL~R:lIAX, HARRY BATE:>IAN 
ASSOCIATE PROFESSORS: ARTHUR L. KLEIN, CLARK B. l\IILLIKAX 
,\SSISTANT PROFESSORS: IRVIXG P. KRICK, ARTHUR E. RAy:>rOND 
IXSTRUCTORS: 'VILLIA:>I BOLLAY, vV. A. KLIKOFF, 'V. CT.:RTIS ROCKE~'ELLER, 

ERNEST E. SECHJoER 

UNDERGRADUATE SUBJECTS 

AE. 1. GENERAL AERONAUTICS. 9 units (3-0-6); second term. 
Prerequisites: Ph. 2 a, b, c, 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. 

AE. g a, b. Am CRAFT STRUCTURES. 12 units; second and third terms. 
Prerequisite: AM. lc. 

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 CEo 11 and ME. 8. 

FIFTH-YEAR AND ADVANCED SUBJECTS 

AE. 251 a, b, C. AERODYXA~IICS OF THE AIRPLANE. 9 units, first, sec­
ond, and third terms. 

Prerequisites: AM. 1 a, b, c, 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 'Voods, Dynamics 
of Airplancs; 'v~ ood, Technical Aerodynamics. 

Instructor: Millikan. 

AE. 959 a, b, c. AmPLANE DESIGN. 19 units, first, second, and third 

terms. 
Prerequisites: AM. 1 a, b, c, AM. 3, CEo 11. 
Beams, trusses, columns, and indeterminate structures, wing and 

fuselage structures, hulls and floats, monocoque construction. AE. £'259 
must be taken concurrently with or subsequently to £'251. 

Texts: Niles and Newell, Airplane Structures; Boyd, Strength of 

Materials. 

Instructors: Sechler, Raymond. 

AE. 953 a, b, c. AmI'LANE DESIGN AND TESTING PIWCEDURE. 6 units, 
first, second, and third terms. 

Prerequisites: AM. 1 a, b, c, AM. 3, CEo 11. 
-"'-'-'~.<'~-

953a, drafting room technique, factory methods, factory equipment, 
materials used; 953b, control systems, flap systems, landing gears, power" 
plants, and non-structural components; 953c, performance prediction, 
performance reduction, flight testing. 

Instructors: Klein, Raymond. 

AE. £'254 a, b, c. ADVANCED PROBLEMS IN AmPLANE DESIGN. 9 units; 
first, second, and third terms. 

Prerequisites: AE. £'251, £'259, 953. 

Instructor: Klein. 

AE. 265 a, b. MATHEMATICAL ME'rnoDS ApPLIED IN AERONAUTICS. 15 
units; first and second terms. 

Operations with complex quantities, 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 equations, orthogonal functions, elements of variation 
calculus, Raylcigh-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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AE. :266 a, b. THEORETICAL AERODYNAMICS I. PERFECT l<'LUIDS. lQ 
units, first term; 9 units, second term. 

Prel"equisites: Ma. H; Ma. 109 a, b; EE. 226 a, b, or AE. 265 a, b. 
Hydrodynamics 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, 
monoplanes, biplanes, interference. 

Texts: Glauert, The Elements of Aerofoil and Airscrew Theory; 
Prandtl, Applications of Modern Hydrodynamics to Aeronautics. 

Instructor: Karman or Millikan. 

AE. :261. THEORETICAL AERODYNAMICS II. REAL FLUIDS. 1:2 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: Karman or Millikan. 

AE. 268. HYDRODYNAMICS OF A COMPRESSIBLE FLUID. 12 units; one 
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, c. ADVANCED PROBLEMS 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 AE. :266 and AE. :261. 

Instructors: Karman, Millikan. 

AE. 270 a, b, c. ELASTICITY ApPLIED TO AERONAUTICS. 1:2 units, first 
term; 6 units, second and third terms. 

Prerequisites: Ma. 109 a, b, or AE. 265 a, b; AM. 1 a, b, c, 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: Karman, Sechler. 
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• METEOROLOGY 

PROFESSORS: BE'" 0 GUTE"BERG, THEODORE YOX KAR~IAX 
ASSISTAXT PnOFESSOR: IRVIXG P. KRICK 
IXSTRUCTOn: '\'. CURTIS IlOCKEFELLER 

AE. B7B a, b, c. DYNAMIC METEOROLOGY. 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, etc. 

Instructor: Rockefeller. 

AE. :213 a, b, c. SYNOPTIC METEOROLOGY. 1:2 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 LABORATOny. 15 units; 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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AE. '275. STRUCTURE OF THE AT::IIOSPHERE. 3.,units, 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. METEOI\OLOGICAL 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. METEOROLOGICAL HESEARCH. 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, c. AEUOXAUTICAL SEMINAR. '2 units; first, second and 
third terms. 

Study and critical discussion of current contributions to aerodynamics 
and aeronautical engineering. 

AE. :291 a, b, c. METEOROLOGICAL SEMINAR. g 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 

PROFESSOR: FREDERIC W. HINRICHS, JR. 
ASSISTANT PROFESSOR: FRED J. CONVERSE 

UNDERGRADUATE SUBJECTS 
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AM. 1 a, b. ApPLIED MECHANICS. 14 units (4-3-7); first and sec­
ond terms. 

Prerequisites: Ma. 1 a, b, c, !OJ a, b, c, d; Ph. 1 a, b, c, !OJ a, b, c, d. 
Action of forces on rigid bodies; composition and resolution of 

forces; equilibrium, 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 c. STRENGTH OF MATERIALS. 14 units (4-3-7); third term. 
Prerequisite: AM. 1 a, b. 
Elasticity and strength of materials of construction; theory u r 

str~sses 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. 1. S. C. 

Instructors: Hinrichs, Converse, and assistants. 

AM. 02 a, b. ApPLIED MECHANICS AND STRENGTH OF MATERIALS. 102 
units (4-0-8); first and second terms. 

Prerequisites: Ma. I a, b, c, 2 a, b, c, d; Ph. 1 a, b, c, 2 a, b, c, 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. 1. S. C. 

Instructor: Hinrichs. 

AM. 3. TESTING MATERIALS 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, 
ultima te strength, and modulus of elasticity; experimental verification 
of forumlas derived in the theory of strength of materials. 

Text: Materials of Construction, J. B. Johnson. 
Instructors: Converse and assistant. 

ADVANCED SUBJECTS 

AM. 105. SOIL MECHANICS. 9 units (3-0-6); any term. 
A study of the physical and mechanical properties of soils, and the 

deterIIl.ination of principles which govern their behavior under load. The 
application of these principles to problems of foundations and of earth­
work engineering. 

Instructor: Converse. 
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ENGINEERING DRAWING 

INSTRUCTORS: HOWELL N. TYSON, NATHANIEL "V. 'VILCOX 

D. 1. FREEH.I\.ND DRAWING. 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: 'Vilcox, Alwart, Goodwin. 

D. 2. ADVANCED FREEHAND DRAWING. Either 3 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, c, 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. 3 a. DESCRIPTI\'E 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. 3 b. DESCRIP1'IVE GEOMETRY. 3 units (0-3-0); third term. 
Prerequisite: D.3 a. 
A continuation of D. 3 a, covering the geometrical relationships of 

lines and planes. 
Text: Hood, Geometry of Engineering Drawing. 
Instructors: Tyson, Jensen. 

D. 3 c. DESCRIPTIVE GEOMETRY. 3 units (0-3-0); first or second terms. 
Prerequisite: D. 3 b. 
A continuation of D. 3 b, covering problems involving curved Nnes 

and the intersection and development of surfaces. 
Text: Hood, Geometry of Engineering Drawing. 
Instructors: Tyson, Jensen. 
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D. 3 d. DESCIUI'TIYE GEOlHETitY. 3 units (0-3-0); second or third 
terms. 

Prerequisite: D. 3 c. 
A continuation of D. 3 c, covering more complicated problems in­

,'olving single curved surfaces, warped and double curved surfaces, and 
mining problems. 

Text: Hood, Geometry of Engineering Drawing. 
Instructors: Tyson, Jensen. 

D. 4. ADVANCED DESCRIPTIVE GEOlHETRY. G units (0-6-0); elective any 
term. 

Prerequisite: D. 3 a, b, c, d. 
The study of lineal perspective and the execution of mechanical per-

spective drawings of machines, bridges, and other structures. 

D. 5. DESCRIPTIVE GEm1E'l'RY. 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. ENGINEERING DnA WING. G units (0-6-0) ; first or second term. 
Prerequisite: D. 1,3 a, b. 
This course is designed to give the student a general knowledge of the 

most irnportant types of engineering draWings. Instruction is given in 
the proper use of drafting equipment and in the fundamental principles 
of drafting ana 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, 'Valseth, Goodwin. 

D. 6 b. ENGINEEnING DnA WING. 6 units (0-6-0); second or third 
tenll. 

Prerequisites: D. 1, 3 a, b, c, 6. 
This is a continuation of the course described above. 
Text: Svensen, Drafting for Engineers, second edition. 
Instructors: Tyson, Walseth. 

D. 7. ADVANCED ENGINEERING DRAWING. Maximum of G units. Elec­
tive, any term. 

Prerequisites: D. 3 a, b, c, 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 

PROFESSOR: ROBEIlT L. DAUGHERTY 
ASSOCIATE PROFESSOR: ROBERT T. KNAPP 
ASSISTAXT PROFESSOR: HUNTER ROUSE 

UNDERGRADUATE SUBJECTS 

Hy. 1. HYDRAULICS. 12 units (3-3-6); first, second or third term. 
Prerequisite: AM. 1 a, or to be taken at the same time. 

S?35 

Physical properties of water; hydrostatics; flow of water in pipes, 
nozzles, and channels; hydraulic turbines; centrifugal pumps and other 
hydraulic equipII1ent. 

Text: Hydrau.lics, Daugherty. 
Instructors: Daugherty, Knapp, Daily. 

Hy. S? HYDRAULICS LABORATORY. 6 units (0-3-3); secoud 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: Knapp, Chivens, Gevecker. 

Hy. 3. HYDRA ULles Pnollu:Ms. 6 units (0-6-0); first tcrm. 
Prerequisite: Hy. 1. 
Selected advanced problems in hydraulics such as penstock design, 

water hammer and surge chamber calculations, hydraulic jump deter­
minations, etc. 

Instructor: Rousc. 

Hy.4. HYDRAULIC MACHINERY. 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. ApPLIED HYDRODYNAMICS. IS? units (3-0-9); second term. 
Prerequisites: Hy. 1 and g. 
Velocity distribution; turbulence; pipe friction; cavitation; principles 

of similitude; model studies. 
Instructors: Daugherty, Knapp. 
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Hy- 101. HYIllIAULIC MACHINERY. Units to be based on work done; 
any term. 

A study of such machines as the hydraulic turbine and the centrifu­
gal pUDlP and their design to meet specified conditions. 

Instructors: Daugherty, Knapp. 

Hy_ 200. ADVANCED WORK IN HYDRAULIC ENGINEERING. 

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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DIVISION OF THE GEOLOGICAL SCIENCES 
GEOLOGY, PALEONTOLOGY, AND GEOPHYSICS 

PROFESSORS: JO~N P. BUWALDA, BENO GUTENBERG, CHESTER STOCK 
ASSOCIATE PBOF:ESSOR: IAN CAMPBELL 
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ASSISTANT PROFESSORS: HUGO BENIOFF, HORACE .J. FRASER, CHARLES F. 
RICHTER 

INSTRUCTORS: FRANCIS D. BODE, JOHN H. MAXSON 

UNDERGRADUATB SUBJECTS 

Ge. 1 a. PHYSICAL GEOLOGY. 9 units (3-3-3); first term. 
Prerequisites : Ch. 1 a, b, c; 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 field trips. 

Text: Longwell, Knopf and Flint, Text-book of Geology, Part I. 
Instructors: ]3uwalda, Bode, Hopper, Kemnitzer, Pye. 

Ge. 1 b. ELE~fENTARY PALEON'rOLOGY. 9 units (4-1-4); third term. 
Prerequisite: Ge. 1 a. 
A discussion of the principles on which the history of life is based. 

Illustrations 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 C. HISTORICAl. GEOLOGY. 9 units (3-0-6); 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. MINERALOGY. 12 units (3-6-3); 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 Gc. 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. 3 a, b), Campbell (Ge. 3 c), Kelley, Henshaw. 

Ge. 14. GEOLOGIC LLLUSTHATION. 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. :31. SENIOR THESIS PnOBLEnI IN GEOLOGY. 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. BB. SENIOR THESIS PltOBLEllI IN P ALEON'l·OLOGY. 8 units first or 
third terms, 6 units second term. 

Prerequisites: 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 11 

thesis. 
UNDERGRADUATE OR GRADUATE SUBJECTS 

Ge. 100. GEOLOGy-PALEONTOLOGY CLUB. 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. OPTICAL MINERALOGY. 10 units (2-6-2), first term. 
Prerequisites: Ge. I, 3. 
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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. PETROGRAPHY. 10 units (2-p-2), second and third terms. 
Prerequisites: Ge. 3 a, b, c, Ch. ~n a, 93 a. 
A systematic study of rocks; the identification of their constituents 

by application of the polarizing microscope; interpretation of textures; 
problems of genesis; qualitative and quantitative classifications. Occa­
sional field trips will be arranged. 

Text: Grout~ Petrography and Petrology. 
Instructors: Campbell, Osborn. 

Ge. 109. STRUCTURAL GEOLOGY. 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: Buwalda. 

Ge. 1I0. ENGINEERING GEOLOGY. 9 units (2-2-5), third term. 
Prerequisite: Ge. la. 
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: B uwalda. 

Ge. III a, b. INVERTEBRATE PALEONTOLOGY. 8 units (1-6-1), first term; 
10 units (9-6-9), second term. 

Prerequisites: Ge. I 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 PAI.EONTOLOGY. 10 units (2-6-2), second 
and third terms. 

Prerequisite: Ge. I 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. 

Instructor: Stock. 

Ge. 121 a, b. FIELD GEOLOGY. 10 units (1-8-1), second and third terms. 
Prerequisites: Ge. 1 a, b, c, 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, selccted textbook assignments, and special geologic prob­
lems and computations are discussed in weekly class meetings. 

Students taking this course are expected to go on the Annual Spring 
Field Trip described under Ge. 122. 
Text: Lahee, Field Geology. 
lnst ructors: Bode, Hopper. 

Ge. 122. SPRING FIELD TRIP. 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 to 
Owens and Death Valleys where excellent Paleozoic sections are exposed, 
and Ba.sin Range structure and morphology may be observed; to the 
Salton :Basin and Lower California where the San Andreas fauit and the 
Peninsular Range may be studied; to the San Joaquin Valley and the 
mountains to thc west where important Tertiary formations are exposed 
and typical 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 thc Division of 
Geological Sciences. 

Instructor: Buwalda. 

Ge. 123. SUMMER FIELD GEOLOGY. 12 units. 
Intensive field mapping of a selected area from a centrally located 

field camp. Determination of the stratigraphy, fossil conteI\t, 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 
152th). 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. GEOPHYSICAL FIELD INSTRUMENTS. 3 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 OF FIELD INSTRL'''IENTS. 5 units (0-2-3); first term 1937-
1938. 

Prerequisite: Ge. 131. 
Instructor: Benioff. 

Ge. 133. ApPLIED GEOPHYSICS. 5 units; second term 1937-1938. 
Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c. 
Methods of seismology applied to gclogical problems and prospecting. 
Instructor: Gutenberg. 

If 

Ge. 134. INTERPRE'l'ATION OF FIELD SEISMOGRAMS. 5 units (0-2-3); 
second term 1937-1938. 

Prerequisite: Ge. 133. 
Instructor: Gutenberg. 

Ge. 135. ApPLIED GEOPHYSICS. 6 units (9-52-52) 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. 137. GEOPHYSICAL 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. SEISMOLOGY. 6 units (2-0-4); third term 1936-1937; first term 

1938-1939. 
Prerequisites: Ma. 2 a, b, Ph. 2 a, b, c. 
Studies and conferences on the principles of physical and geological 

seismology. 
Text: Gutenberg, Grundlagen del' Erdbebenkunde. 
Instructor: Gutenberg. 

Ge. 139. INTERPRETATION OF SEISMOGRAMS OF TELESEISMS. 5 units 
(0-2-3) ; first term 1938-1939. 

Prerequisite: Ge. 138. 
Instructor: Gutenberg. 

Ge. 140. INTRODUCTION TO GENERAL GEOPHYSICS. 6 units (2-0-4); sec­
ond terlll 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 OF STATION INSTRUMENTS. 5 units (0-2-3); second term 
1938-1939. 

Prerequisite: Ge. 137. 
Instructor: Benioff. 

Ge. 142. FIELD WORK IN EARTHQUAKES. 5 units (0-2-3); first term 
1936-1937; third term 1938-1939. 

Prerequisites: Ge. 138, and Ge. 136, or Ge. 139. 
Instructor: Richter. 

Ge. 187. RESEARCH. 
Original investigation, designed to give training in methods of re­

search, to serve as theses for higher degrees, and to yield contributions 
to scien1:ific knowledge. These may be carried on in the following fields: 
(m) mineralogy, (n) general areal geology, (0) stratigraphic geology, 
(p) stru.ctural geology, (q) physiography, (1') 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. MINERAGRAPHY. 8 units (1-6-1); first term. :/ 
Prerequisites: Ge, 3, 105, 106, 1'21. 
Technique of identification 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. 835, or ncw bulletin when issued; Lindgren, Mineral 
Deposits, 4th Edition. 

Instructors: Fraser, Dreyer. 

Ge. 201. INTRODUC'l'ION TO ECONOMIC GEOLOGY. 5 units (2-0-3); first 
term. 

Prerequisites: Ge. 3, 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. METALLIFEROUS DEPOSITS. 10 units (2-6-2); second term. 
Prerequisites: Ge. gOO, 0201. 
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 Dcpo:o;its, 4th Edition. 

Instructors: F'raser, Dreyer. 

Ge.210. ADVANCED PETROLOGY. 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. PETROLOGY (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: Cm:npbell. 

v 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

Ge. :2E!. NOX-:'IlETAI.LIFEROllS ORE DEPOSITS. 10 units (:2-6-:2); third 

tcrm. 
Prerequisite: Gc. 3, 106. 
A study of thc economically valuable non-opaque minerals: their 

geographic and geologic occurrence, and methods of extraction and utili­
zation. In thc laboratory, thc course will be extended to include also a 
stndy 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. £13. ADVANCED ECONOMIC GEOLOGY (SEMINAR). 5 units; second 
term of odd numbered years. 

Prerequisite: Ge. :20:2. 
Discussion of current literature with particular reference to metal­

lifcrous deposits of the X orth American Continent. 
In charge: Fraser. 

Ge. :214. ADVANCED ECONOMIC GEOLOGY (SEMINAR). 5 units; second 
term of even numbered years. 

Prerequisite: Ge. 0203. 
Discussion and investigation of factors involved in ore estimation and 

economics of mining. 
In charge: Fraser. 

Ge. ;215. MINERALOGY (SEMINAR). 5 units; first term. 
Prerequisite: Ge. ZOO. 

Discussion of current literature and special problems with particular 
reference to the sulphide minerals and ore deposition. 

In charge: Fraser, Evans. 

Ge. ;216. ADVANCED STUDY. 
Students may register for not to exceed 8 units of advanced study In 

fields listed under Ge. 187. Occasional conferences; final examination. 

Ge. £'20. HISTORY OF GEOLOGY. 5 units; second term of 1937-1938. 
A study of the development of the geological sciences. The evolution 

of fundamental theories as infiuenced 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,_ assigned reading, and reports. 
Instructor: l"Iaxson. 

Ge.2'25. GEOI"OGY OF THE PACIFIC C(UST REGION. G units (2-0-4.); third 

term of 1936-1937. 
An intensive review of the geomorphology, stratigraphy, and struc­

ture of the region most accessible from the California Institute, including 
Arizona, N e_da, 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 familiar with the regions discussed, and assigned reading. 

Instructors: Staff of the Division of the Geological Sciences. 

Ge. 2'26. GEO~J:ORPHOWGY. 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. 
~<~ .~,:-¥"': 

Ge. 231 a, h. GENERAL GEOPHYSICS (SEMINAR). 3 units; third term 
1936-1937; first and second terms 1937-1938. 

Prerequisites: Other courses in Geophysics. 
In charge: Gutenberg, Buwalda, Richter. 

Ge. -232. GEOPHYSICAL INsnWllIENTS (SEMINAR). 3 units; third term. 
Prerequisites: Other courses in Geophysics. 
Discussion of papers on geophysical field and station instruments. 
In charge: Benioff. 

Ge.233. ApPLIED GEOPHYSICS (SEMINAR). 3 units; first term 1938-1939. 
Prerequisites: Other courses in Geophysics. 
In charge: Gutenberg, Buwalda, Richter. 

Ge.23+. EARTHQUAKES (SEMINAR). 3 units; second term 1938-1939. 
Prerequisites: Other courses in Geophysics. 
In charge: Gutenberg, Buwalda, Richter. 

Ge. 289 a. STRUCTl7RAL GEOWGY (SE:>IINAR). 5 units; first term. 
Critical review of literature dealing with some part of the field of 

structural geology. 
In charge: Buw-alda. 
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Ge. :289 b. PHYSICAL GEOLOGY (SE;>IINAR). 5 units; third term. 
Study and critical discussion of current contributions to geologic 

knowledge. 
In charge: Buwalda. 

Ge. :290 a, b. VER'l'EllRATE PALEONTOLOGY (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. 5291 a, b. I"1VER'l'EBRA'l'E PALEONTOLOGY (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 

PROFESSORS: THo~rAS HUXT :MORGA X, HENRY BOltSOOK, THEODOSIUS DOB­
ZHANSKY, AL::FRED H. STURTEVAN'J', FRI'J'S W. WENT 

ASSOCIATE PROFESSOU: EUNEST G. ANDEUSON 
ASSISTANT PROFESSORS: ROBERT EMERSON, STERLING EMERSON, HUGH .M. 

HUFFMAN, GEORGE E. lVIACGINITIE, CORNELIS A. G. WIERSl\IA 
INS'l'RUCTORS: JAl\IES BOXXER, ANTHONIE VAN HARREVELD, 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. ELEMENTARY BIOLOGY. 9 units (3-3-3); second term. 
An introductory course intended to give the student of general 

science some information about the fundamental properties of living 
things. 

Instructors: Morgan, BOl'sook, Bonner. 

Bi. 9. GENETICS. 9 units (3-4-9); third term. 

An introductory course presenting the fundamentals of genetics in 
connection with some general biological problems, such as variation anci 
evolution. 

Instructor: Dobzhansky, 

Bi. 3, GENERAL BOTANY. 14 units (9-9-3); first term. 
A general survey of the morphology and life histories of plants. 
Instructor: S. Emerson. 
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Bi. 4. INVERTEBRATE ZOOLOGY. 10 units (52-6-52); third term. 
A survey of the main groups of invertebrates (excluding insects­

see Bi. 11). 
Instructor: MacGinitie. 

Bi. 5 a. PLANT PHYSIOLOGY. U units (3-6-3); second term. 
A general study of water relations, growth and tropisms. 
Instructor : Went. 

Bi. 5 b. PLANT PHYSIOLOGY. 8 units (52-4-52); third term. 
Mineral nutrients of plants, culture requirements for autotrophic 

growth; photosynthesis, respiration and fermentation. 
Instructor: R. Emerson. 

Bi. 6. E;,rBItYOLOGY. 152 units (52-8-52); second term. 
A course in descriptive and experimental embryology, covering both 

vertebrates and invertebrates. 
Instructor: Tyler. 

Bi. '7 a, b. BlOCH:EMISTItY. 10 units (52-4-4); s~cond 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. 

Instructors: Borsook and Huffman. 

Bi. 8. ADVANCED GENE·l'ICS. 8 units (52-3-3); third term. 
A more advanced course than Bi. Z, dealing especially with mutation, 

crossing over, and chromosome aberrations. 
Instructor: Sturtcvant. 

Bi. 11. EN·l'Ol\lOLOGY. 8 units (52-3-8); 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. lZ. HISTOLOGY. 9 units (1-6-Z); first term. 
A course in technique and in the microscopic structure of animals. 
Instructor: Tyler. 

Bi. 13. MA1Ul\fALIAN ANATOMY. 5 units (1-52-2); first term. 
The dissection of a mammal. 
Instructor: van Harreveld. 
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Bi. 16 a, b. AXIMAL PHYSIOLOGY. 10 units (3-g-5); first and second 
terms. 

A survey of comparative and mammalian physiology. 
Instructors: ""Viersma and van Harreveld. 

Bi. 11. VERTKIlRATE AXATOllIY. 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. gO. BIOI.OGICAL LITERATURE. 4 units (0-0-4); first term. 
Assigncd subj ects and written reports. This coursc is intended to gin' 

the student practice in the finding and usp of original literature. 

Bi. gg. RESEARCH. 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. GENE'ncs JOURXAL CLUB. Meets twice monthly for presenta­
tion and discussion of current literature and original work. 

Instructor: Sturtevant. 

Bi. 101. BIOLOGY JOURNAL CLUB. Meets twice monthly for reports on 
current literature of general biological interest. 

Instructor: Morgan. 

Bi. 109. PHYSIOLOGY AND BIOCHEllUSTRY SEMINAR. A seminar through-
out the academic year on special selected topics and on recent advances. 

In charge: Huffman and Wiersma. 

Bi. 103. PLANT PHYSIOLOGY SEllUXAR. Meets twice monthly. 
In charge: Went. 

Bi. 104. GENETICS SEllIINAR. Reports and discussion on special topics. 
In charge: Anderson. 

Bi. 10.5. EXPERIMEXTAL E~IBRYOLOGY SE~nx AR. Reports on special 
topics in the field; meets twice monthly. 

In charge: Tyler. 
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Bi. ~1O. BIOCHE~IISTRY. Advanced work, with opportunity for re­
search, is offered to graduate students who have completed work in 
General and Organic Chemistry. 

Instructor: Borsook. 

Bi. ~1'2. BIOPHYSICS. Photosynthesis, respiration, fermentation, in 
unicellular organisms. The mechanism of the response to light in various 
organisDlS, with a consideration of the light-sensitive system in the 
human eye. 

Instructor: R. Emerson. 

Bi. 120. EXPERIMENTAL EMllRYOLOGY. 8 units (1-'2-5). Lectures and 
laboratory work on physiological embryology and related subjects. 

Instructor: Tyler. 

Bi. 125. GIIADUATE GEXETICS. A course of advanced lectures, two per 
week, running through all three terms. 

Instructors: Sturtevant, Anderson, Dobzhansky, and S. Emerson. 

Bi. 130. BIOLOGICAL PROllLEMS. 
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, c. PLANT PHYSIOLOGY. 6 units (B-0-4); first, second, and 
third terms. Reading and discussion of the main problems of plant 
physiology. 

Instructor: 'Vent. 

Bi. 141. PLANT CHEMISTIIY. 6 units (0-3-3); first, second, and third 
terms. 

Laboratory course in the analysis of plant materials by macro- and 
micro-chemical methods. 

Instructor: Bonner. 

Bi. 160. ADVAXCED PHYSIOLOGY. IB 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. RESEAHCH. 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 

PROFESSOR: CLINTON K. JUDY 
ASSOCIATES: DAVID NICHOL SMITH, LOUIS B. 'YUIGT-I'l' 
ASSOCIATE PROFESSOR: GEORGE R. MACMINN 
ASSISTANT PROFESSORS: HARVEY EAGLESON, 'YILLIA::lI HUSE, 

ROGER STANTON 
INSTRUCTOR: L. 'VINCHESTER 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 instruction 
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. ENGLISH COMPOSITION AND READING. 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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inducement 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 
F.agleson; 'Webster's Collegiate Dictionary. 

Instructors: Eagleson, Huse, Jones, MacMinn, Stanton. 

En. 7 a, b, c. SURVEY OF ENGLISH LITERATURE. 8 nnits (3-0-5); first, 
second and third terms. 

Prerequisite: En. 1 a, b, c. 
A selective study of English literature from the ltith Century to thc 

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. CONTEMPORARY ENGI.ISH AND EUROPEAN LITERATURE. 9 units 
(3-0-6) ; first, second or third term. 

Prerequisite: En. 7 a, h, 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 Engli;,h 'Writers, Maugham. 

Instructors: Eagleson, Judy. 

En. 9. CONTE~IPORARY 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 II, Foerster. 

Instructor: MacMinn. 
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En. 10. MOD&RN DRAl\IA. 9 units (3-0-6); first, second or third term. 
Prerequisite: En. 7 a, b, c. 
A study of the leading European and British dramatists, from Ibsen 

to the writers 0 -j' 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: Euse, Stanton. 

En. II. LITERATURE OF THE BIBLE. 9 units (3-0-6); third term. 
Prerequisite: En. 7 a, b, c. 
A study of the Old and New Testaments, exclusively from the point 

of view of literary 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. 19 a, b, c. DEBATING. 4 units (2-0-2). 
Elective, with the approval of the Registration Committee, for upper 

class men 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. READING IN ENGLISH AND HISTORY. 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. SPECIAL COMPOSITION. 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. JOURNALIS~l. 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. SPELL1NG. No credit. 

This course may be prescribed for any student whose spelling is un­
sfltisfactory. 

En. 20. SUMMER READINO. 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. LITERATURE. 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 

PROFESSOR: JOHN R. MACARTHUR 

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 gramIXlar 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 FRENCH. 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, Bovee. 

Instructor: Macarthur. 

L. 11. ELE1UENTARY ITALIAN. 9 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, especiaJly in the field of Mathematics. 

Texts: Elementary Italian, Marinoni and Passarelli; Capocelli, 
L'Italia nel Passato e nel Presente. 

Instructor: Macarthur. 

L. 3i1 a, b, c. ELEMENTARY GF.RMAN. 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. SCIENTU'IC GERMAN. 10 units (4-0-6); first, second and 
third terms. 

Prerequisite: L. 312 a, b, c, or one year of college German. 
This is a continuation of L. 312 a, b, c, with special emphasis on the 

reading of scientific literature. 
Text: Readings in Scientific and Technical Gprman, Curts. 

Instructors: Macarthur and Overhage. 

L. 39 a, b, c. READING IN FRENCH, 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, 01' German, done 
under direction of the department. 

L. 40. GERMAN LITERATURE. 9 units (3-0-6), third term. 
Prerequisites: L. 312 a, b, c; 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, c. 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 01' 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 

PROFESSORS: ',vn.L:J.UI B. ::\IUXRO, JOITX R. l\iACARTIIUR 
ASSOCIATES: GODFHEY DAnES, EDWIN F. GAY, FREDERICK M. POWICRE 
ASSISTANT PROFESSOR: RAY E. UN'l'EREINF.R 
INSTRcCTOlt: WILLIA)[ H. PICKF.UIXG 
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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. 1 a, b, c. ANCIENT AND MEDIEVAL HISTORY. 5 units (3-0-2); 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 aUend 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: Eagleson, Huse, Jones, Judy, Macarthur, MacMinn, 
Stanton. 

H. fJ a, b, c. MODERN EUROPEAN HISTORY. 6 units (fJ-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 TOPICS. fJ 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 
of Humanities). 
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H. 10. THE CONSTITUTION OF THE UNITED STATES. 9 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, U ntereiner. 

F1FTH·YEAR AND ADVANCED SUBJECTS 

H. 100. SEMINAR 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 

PROFESSOR: GRAffAM A. LAING 
ASSOCIATE PROFESSOR: HORACE N. GILBERT 
ASSISTANT PROFESSORS: PHILIP S. FOGG, 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. g. GENERAL ECONOMICS AND ECONOMIC PROBLEMS. 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. ACCOUNTING. 9 units (3-0-6); 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. INDUSTRIAL ACCOUNTING. 6 units (g-0-4), second term. 
Prerequisite: Ec. 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. 

Ec. 20. FINANCIAL ORGANIZATION. 8 units (3-0-5); first term. 
Prerequisites: Ec. 9 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 (3-0-3); 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. 34. CORPORATION FINANCE. 8 units (9-0-6); 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 IN SOCIAL AND ECONOMIC ORGANIZATION. 4 
units (2-0-9); 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 economic 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: Laing. 

FIFTH YEAR AND ADVANCED SUBJECTS 

Ec. 100 a, b, c. 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 subjects treated are (1) business organization, (2) indus­
trial promotion and finance, (3) factory problems, and (4) the marketing 
of industrial goods. An introduction is given to industrial statistics and 
accounting. Students are made familial' 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 placcd 
on the materials of economic science, Le., 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 

PROFESSORS: THEODORE G. SOARES, GRAHAM A. LAINO 

UNDERGRADUATE SUBJECTS 

PI. 1. INTRODUCTION TO PHILOSOPHY. 9 units (3-0-6); first and second 
terms. 

An endeavor to see how the most fundamental questions have been 
answered by typical thinkers in the past, and how the modern student 
may arrive at a philosophy. 

Text: Hocking, Types of Philosophy. 
Instructor: Soares. 

PI. 4. ETHICS. 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 Ethics. 
Instructor: Soares. 

PI. 5. SOCIOLOGY. 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 

PI. 100. A STUDY OF SOME ASPECTS OF PHILOSOPHICAL, E'l'HICAL OR 
SOCIAL DEVELOPMENT. !J units; first, second and third terms. 

Instructor: Soares. 



DIVISION OF PHYSICAL EDUCATION 

PHYSICAL DIRECTOR: WILLIA~1 L. STANTON 
ASSISTANT DIRECTOR AND MANAGER OF ATHLETICS: HAROLD Z. MUSSELIUAN 
CONSULTING PHYSICIAN: DR. E. D. KRElI1ERS 
PHYSICIAN TO ATHLETES: DR. FLOYD L. HANES 

PE. 1, fJ, 3, 4. PHYSICAL EDUCATION. 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, wrestliug, 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 

TI-Io~L\S FOXE~ A~DERsox, B.S., California Institute 
,JOHX YOUXGS BEACH, B.S., University of California 
RAYMOND CHARLES BnmER, B.S., Massachusetts Institute of Technology; 

M.S., California Institute 
\VILUAM BOLLAY, B.S., Northwestern University; ::vI.S., California 

Institute 
VERXO:S- LEROY BOLL~IAN, B.S. and M.S., University of Nebraska 
THOMAS EVERET'l' BROWC'<E, JR., B.S., North Carolina State College of 

Agriculture and Engineering; M.S., University of Pittsburg 
WILSON MARCL'S BRLTBAKER, A.B., Miami University 
CLARENCE LIXCOLN DUNN, B.S. and M.S., University of Washington 
WILLIA;\I AU'IlED FOWLER, B.Eng.Physics, Ohio State University 
ROBERT BllAMAX FllEEMAN, B.S. and M.S., California Institute 
DAVID HARKEll, B.S., University of California 
SHEllWOOD KIlUBALL HAYNES, A.B., \VilIiams College 
IvAll ED "lUND HIGHBERG, B.A., Whitman College 
ARTHUR THOMAS IrPEN, Diplom-Ingenieur, Technische Hochschule, 

Aachen, Germany; M.S., California Institute 
EDWIX RUSSELL KEXNEDY, B.S. and M.S., California Institute 
Do~ ALD DOMINIC MACLELI,A~, E.M., :\oIontana School of Mines; M.A., 

Columbia University 
JAMES DOUGJ~AS McCuLLon;rr, A.B., University of California at Los 

Angeles 
CIIAO-YING MENG, B.S. and M.S., Yen ching University, China 
WII~LIA1>I ALVIN MEllS~[AN, B.S. and M.S., California Institute 
WILLIAM HAYWARD PICKERING, B.S. and M.S., California Institute 
JOHN ROBINSON PIERCE, B.S. and M.S., California Institute 
LOUIS AI,BER']' PIPES, 13.S. and M.S., California Institute 
WILLIS PARKISON POPEXOE, B.S., Gcorge Washington University; M.S., 

California Institute 
DONALD FREDERICK Pour,soN, B.S., California Institute 
SUION RA~IO, B.s., University of Utah 
LOUIS NICOT RIDENOUR, JR., B.S., University of Chicago 
FOLKE KARL SKOOG, B.S., California Institute 
FRED BEALS STITT, B.S. and M.S., Carnegie Institute of Technology 
CUIA-CHEN TAX, B.S., Soochow University; M.S., Yenching University, 

~~a . 
AXGUS ELLIS TAYI,OR, B.S., Harvard College 
HOBERT BRAI~ARD VAILE, JR., B.S., California Institute 
DONALD LOO"IIS \VEBB, B.S. and M.S., University of Arizona 
HEXRY JOHN WELGE, B.S., University of Illinois; M.S., California 

Institute 
MOSES B. WIDESS, B.S. and :M.s., California Institute 
ROBERT \VARREN WILSOX, B.S. and M.s., California Institute 
DEAN EVERET'r WOOLDRIDGE, B.A. and M.S., University of Oklahoma 



DEGREES CONfERRED-CONTINUED 

MASTER OF SCIENCE IN SCIENCE 

PHYSICS 

FRANK BRINK, JR., B.S., Pennsylvania State College 
DJEN-YUEN CHU, B.S., National Central University, Nanking, China 
PAlJI, CHARLES FI~E, B.A., University of Oklahoma 
MAXWELL KELCH, A.B., University of California at Los Angeles 
GLEN PETERSON, B.S., Brigham Young University 
NEWELL POTTORI', A.B., Oberlin College 
LARRY LOVE YOUNG, B.S., University of Utah 

CHEMISTRY 

THO:>IAS JAY DEAIC£L, B.S., California Institute 
DELMAR H. LARSEN, B.S., California Institute 

CHEMICAL ENGINEERING 

J A;lIES AI,LMAN DAVIES, B.S., California Institute 
BYRON NOLL IXMAN, B.S., California Institute 
WILLIA::II REES MENDENHALL, A.B., Friends University 
DAVIS AYRES SKINNER, B.S., California Institute 

BIOLOGY 

WILLIAlII CECIL COOPER, B.S., University of Maryland 

GEOLOGY 

ED:>Imm BORYS, B.A., University of Minnewta 
MILTON HARRISON EVANS, B.S., California Institute 
SIDNEY SCHAFER, B.A., University of Wisconsin 
IVAN VICTOR SCHERll, B.S., California Institute 
LEONARD FREDERICK UHRIG, Geological Engineer, University of Cincinnati 

MASTER OF SCIENCE IN ENGINEERING 

ELECTRICAL ENGINEERING 

CHARLES HALSEY EL:>IEXDOR~" III, B.S., California Institute 
DONALD FREEZE FOLLAND, B.S., University of Utah 
GEORGE SHINICHIRO KANEKO, B.S., California Institute 
FRED VERN MALOXEY, B.S., California Institute 
BERNARD MORE OLIVER, A.B., Stanford Unh'eJ'sity 
l'AKEJI ONAKA, B.S., University of Southern California 
RAU'lI Hf:RlIL\:; OSTlmGlu:x, B.S., Univ{'l"sity of \Vashington 
[,EONAIlIl SEAIlU:S l' A'I'TERSON, B.S., California Institute 
WARREN Tno:>IAS Po'rTER, JR., B.S., California Institute 
,\T,LAN ROMIG SCOVILLE, B.S., California Institute 
EnwARD ERNEST SnnIONS, JR., B.S., California Institute 
WAI,TER CHO~W \VONG, B.S., University of Hawaii 
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MECHANICAL ENGINEERING 

FREDERICK HAMILTON ALLARDT, B.S., California Institute 
ALEXANDER CRANE CHARTERS, JR., B.S., California Institute 
ERNEST WASHBURN GRAHAM, B.S., Purdue University 
SMOOT MASAKAZU KATOW, B.S., University of California 
EL~IER LOUIS LEPPERT, JR., B.S., California Institute 
BRADLEY HOBART YOUNG, B.S., California Institute 

CIVIL ENGINEERING 

SIDNEY FRANCIS BAMBERGER, B.S., California Institute 
JAMES MAY Fox, B.S., University of Utah 
THOMAS W·ILLIA~I GRIFFITHS, B.S., California Institute 
JAMES HENRY JENNISON, B.S., California Institute 
HARRY MONTFORD KOONS, B.S., California Institute 
JACK WILLIAnr SCHWARTZ, B.S., California Institute 

AERONAUTICAL ENGINEERING 

CALVIN MATHEWS BOLSTER, Lt. Comdr. U.S.N., United State Naval 
Academy; M.S., Massachusetts Institute of Technology 

MILFORD CARLSON CHILDERS, B.S. and M.S., California Institute 
PHILIP ABBEY COLMAN, A.B., Stanford University; M.S., California 

Institute 
MORTON KLYNE FLEMING, JR., Lieut. (j.g.) U.S.N., United States Naval 

Academy 
WALTER LAVERN HOWLAND, B.S. and M.S., California Institute 
BENJAMIN BARNES COMPTON LOVETT, Lieut. (j.g.) U.S.N., United States 

Naval Academy 
FRANK JOSEPH MALINA, B.S., Agricultural and Mechanical COllege of 

Texas; M.S., California Institute 
VICTOR JOHN MARTIN, B.S., University of Southern California; M.S., 

California Institute 
WALTER FRED RODEE, Lieut. (j.g.) U.S.N., United States Naval Academy 
THOMAS MURRAY WHELAN, Lieut. (j.g.) U.S.N., United States Naval 

Academy 

METEOROLOGY 

HAROLD HUNTLEY BASSETT, 1st Lieut. A.C.U.S.A., B.S., United States 
Military Academy 

EUGENE BOLLAY, B.S., Northwestern University 
ADRIAN HUGO GORDON, B.S., California Institute 
NORlIfAN LAWRENCE HALLANGER, B.S., California Institute 
BENARTHUR CASTLE HAYNES, B.S. and M.S., California Institute 
LEON WILLIAM JOHNSON, 1st Lieut. A.C.U.S.A., B.S., United States Mili­

tary Academy 
PETER ERVIN KRAGHT, B.S., Washington State College 
OSCAR CARL MAIER, Capt. Sig.C. U.S.A., United States Military Academy; 

M.S., Yale University 
ALLAN RUSSEL MCCAULEY, B.A., University of Saskatchewan 
JOHN C. SIEMER McKILLIP, Lieut. (j.g.) U.S.N., United States Naval 

Academy 



DEGREES CONFERRED-CONTINUED :267 

WILLIAM EnWARD OBERHOLTZER, JR., Lieut. (j.g.) U.S.N., United States 
Naval Academy 

BEN.JAMIN S'l'ERN" Capt. Sig.C. U.S.A., United States Military Academy 
HUBERT ELLIS STR-ANGE, Lieut. (j.g.) U.S.N., United States Naval Academy 
DICK HERMAN W ALL:ilfAN, B.S., Parsons College 

DON ZABRISKIE ZnuMERMAN, 1st 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 

CHARLES BEST 

WILLIAM EUGE~E BINGHAM, JR. 

tARTHUR LYMAN BISHOP 

tKENYON TAYLOR BUSH 
*WILLIAM EnWARD CAMPBELJ" JR. 

GLENN RAY CARLEY 

JEFFREY STANLEY COHEN 

tHUGH FRANK COLVIN 

*ROBERT PALMER DILWORTH 

*RICHARD WOLFORD DonSON 

ROBERT DUNSHEE ELLIOTT 
STUART RUSSELL FEHGUSON 

tJOHN IRWIN GATES 

ROBERT GELDER 
EVERETT ELI.JAH GRIFFITH 

tHOWARD FRANKLIN HAMACHER 
*ROBERT GEORGE HEITZ 

BRUCE LATHAN HICKS 

WILLIAM Down HUMASON 
FORn LAWRENCE JOHNSON 

CHARLES B. J OHDAN 

ROBERT DAN A KEN'l" 

* ALEXANDER IVAN KOSSIAKOJo'~' 
THOMAS LAURITSEN 

WILLARD LEE McRARY 

LEO JOSEPH MILAN 
LOYAL EDWARD NELSON 

PERLEY GILMAN NUTTING, JR. 
RICHARD J onN PETERSEN 

BRADLEY TITUS SCHEER 

PAUL JEAN SCHNEIDER 
tMAURICE SKLAR 

*JOHN FREDERICK STREIB 
TYLER F. THOMPSON 

*tTHEODORE VERMEULEN 
*KENICHI WATANABE 

JOHN LEYDEN WEBB 

BRUCE TRAVIS WEBER 

REUBEN ESSELSTYN WOOD 

Engineering 

CARROLL ROYER BAKER, JR. 

tWo BRUCE BECKLEY 

DONALD EUGENE BLODGE'l"T 

RAYMOND HUDSON FERRIS BOOTHE 
WILSON HENN BUCKNELL 

CURTIS GARDNER CORTEl,YOU 
tALBERT CREAL 

tFRANK WILBUR DAVIS 

HOLLEY BUCKINGHAM DICKINSON 

MALCOLM E. DOUGLASS 

LOUIS GERHARDUS DUNN 
MINOR LOUIS FAF£RMANN 

FENTON S. FOWLER 
FRANCIS VIRGIL FRAZIER 

t ARTHUR MITCHELL FROS'I" 
ROBERT IRVING GARDNER 

TRUMAN GRAY GEDDES 
W. HOWARD GERFEN 

EDWIN MITTS GETZMAN 
*CLARENCE FRANCIS GOODHEART 

HENRY JOHN GOODWIN 
-I'PAUL HARVEY HAMMOND 

Ross LOWELL HAND, J R, 

ROBERT LEONARD HARTLEI" 

tRALPH LAWRENCE HAVER 

tCHARLES OSWALD HEATH, JR. 
EVERETT BENEDICT HENDERSON 

MERAL WILLIAM HINSHAW 

"Graduated with honor in accordance with a vote of the Faculty, 
tAwarded the Honor Key by the Associated Student Body for partici­

~ation in student activities. 



,%8 CALIFORNIA INSTITUTE OF TECHNOLOGY 

AR'l'IlLJR EARL ISH.Df, II 
ROBERT LEE JAl\fES 

tRAY JENSEN 

ROBER'£ L. J };HA VLD 

'1 PALL STEVENSON JO"ES 

tEDWARD JOlIN KASXICKA 

'V ALI,ACE LEE KIGER 

tJOHN PALL KLOCKSIEl\I 

CHANNIXG HENRY KRANTZ 

HISAYUKI KURIHARA 

GLENN HARRY LEWIS 

ROBERT HENRY MARSH 

tROBERT AI,FRED MCIN'l'YRE 

MICHAEL MAHTIN McMAHON 

HUGO AXTONIO MENEGHELLI 

CHARLES ADELBERT MORSE, II 
CONRAD ROEBEN MULLER 

GUY RUSSELL NANCE 

'>'VASSON WALTER NESTLER 

ROBERT MAURICE NICHOLS 

JOHN LLOYD N OLLAN 

GEORGE Y OSIIIO OHASHI 

EDGAR 'VILLIAJ\IS OLSON 

JACK PALLER 

*VERXE LEON PEUGH 

EUGENE J\IARTIN REC'l'OR 

M. 'VILLIA:>l ROSEN 

O. J A:>IES SALISBURY, JR. 

PETER V AN HORNE SERREI.L 

'I-HERBERT BARNETT SHAPIRO 

ARTHLR ALBERT SIl\IPKINSON 

ApOLLO MILTON OLIN Sl\IITH 

'1 WALFRED ERNEST SWANSON 

KARL UNHOLTZ 

DALE HATFIELD VAN RIPER 

tVICTOR VINCENT VEYSEY 

JOHN HUNGATE WADDELL 

CHAUNCEY 'VARD WATT, JR. 

*tEVCLID VANCE WA=S 

DAVID MULLENDORE WHIPP 

JOHN DWIGHT WORKS 

DOXALD LAURENCE YOUNG 

*Graduated with honor in accordance with a vote of the Faculty. 
t Awarded the Honor Key by the Associated Student Body for participation in 

student activities. 



SE~IOR SCHOLARS: 

IRVI~G LOUIS ASHKENAS 

DON CHARLES DEVAni!' 

LE VAN GRIFFIS 

JUNIOR SCHOLARS: 

DAVID KEN'1' BE.WO~ 

HERBERT BAILEY ELLIS 

ORAN A. GRAYBEAL 

CLYDE WnWER HARRIS 

HARRISON MORTON LAVENDER 

DRAKE SE~IOR SCIIOLARS: 

WILLARU FARNB:A~r 

SOPHOMORE SCHOLARS: 

RICHARD HAWLEY BISHOP 

CHARLES FREDERICK CARSTARPIIE~ 

PHILIP S. DEVIRIAN 

BARRY DIBBLE, JR. 

STANLEY PHILLIPS FRANKEL 

ALBERT PENNINGTON GREEN 

CHESTER DAVID MILLS, .TR. 

BLACKER FRESJIJIfAN SCHOLARS: 

ROBERT CALDWELL .J ONES 

DAVID PRESSMAN 

JOE MAUK S:>IITH 

JOHN E. PARKER 

DAVID MARX SHERWOOD 

RICHARD NORMA" W1lIIPRESS 

HOMER JESSE \VOOD 

HARRY HEYBUR~ MILLER 

MARK MUIR MH.J.s 

EUJ\IUND PINNEY 

LEO JAMES RAINWATER 

BERT VICTOR ROUDEBUSH 

DAVID HOLCOMB SCO'I'T 

PHILIP ERNES'I' SMI'I'H 

ROBERT \VILLIAM W JUTE 

FREDERICK CALVEn'l' BRUN~ER, Alhambra High School 

GEORGE RICHARDS CANNON, South High School, Salt Lake City, Utah 

IRVINE FISK GERMAN, JR., Garden Grove High School 

GEORGE ADAMS HARDE~BERGH, St. Paul Academy, St. Paul, Minnesota 

WALLACE DEA~ HAYES, Palo Alto High School 

KENYO~ BAI.ES HOWARD, Pasadena Junior College 

PAUL AI •. \N LONGWELl., Santa Maria High SellOol 

.TOE FRA~K MANILDJ, Santa Cruz High School 

DRAKE FRESHl\L\X SCHOLARS: 

LESTER N. KEUFEI.D, \Vasco Union High School 

\VILLlA:\r BERTRAJ\l SCARBOROlJGH, East High School, Denver, Colorado 
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INSTITUTE FRESIIJlfAN SCHOLARS: 

Em\'".AHo KIRK ABBEY, Herbert Hoover High School, San Diego 
MARIOX EARNES'J' HINES, Polytechnic High School, Long Beach 
LLOYD \VILLIAM MERRYFIELO, Los Angeles High School 
Ross DOXALD F. THOMPSON, Los Angeles High School 
GEORGE JeosoN Tooo, Pasadena Junior College 
DAVID J OSEPII VARNES, Los Angeles High School 

AMERICAN CHElIHCAL SOCIETY SCHOLARS: 

KEIT:II EI.LIOTT ANOERSON, Franklin High School, Los Angeles 
HERBERT SARGENT, JR., Pasadena Junior College 

CONGER PEACE PRIZE: 

ROBERT MATTHEW MAHONEY, HOWARO FRANKLIN HAMACHER 



Abbreviations: Eng., Engineering; Sci., Science; A.Ch., Applied Chemistry· 
AE, Aeronautical Engineering; A.Ph, Applied Physics; Ay, Astronomy; Bi, Biology; 
CE, Civil Engineering; Ch, Chemistry; Ch.E, Chemical Engineering; EE, Electrical 
Engineering; Ge, Geol?gy j Ma, ~fathematics; ME, Mechanical Engineering; My, 
Meteorology; Ph, PhysIcs. 

Ct) following a student's name indicates that he has been admitted to candidacy 
for the degree of Doctor of Philosophy. 

NAME 
MAJOR 

SUBJECT HOME ADDRESS 

AKIN, ALVA McKEEVER AE Ojai 
A.B., Pomona College, 1933 

ALBACH, WALTER HENRY AE Omaha, Nebraska 
United States Naval Academy, 1923-1927 

ALLARDT, FREDERICK HAMILTON AE Fresno 
B.S., California Institute, 1935; M.S., 1936 

ALWART, HAROLD JOHN CE Chicago, Illinois 
B.S., Northwestern University, 1936 

ANDERSOX, LERoy HAGEN 
B.S., Montana State College, 1927 

ARNOLD, HUBERT ANDREW 
A.B., University of Nebraska, 1933 

Ch Conrad, Montana 

Ma Lincoln, Nebraska 

ARNOLD, MILTON WYLIE My Washington, D. C. 
B.S., United States Military Academy, 1931 

ARNOLD, WELD My Cambridge, Massachusetts 
A.B., Harvard College, 1917 

ATKINSON, JOHN MORGAN EE Los Gatos 
B.A., Stanford University, 1936 

ATSUlIfI, JOHN SHOICHI AE Stockton 
B.S., University of Southern California, 1932; M.S.E., University of Michigan, 
1935 

BAILEY, HOWLAND HASKELL 
A.B., Haverford College, 1932 

BALDWIN, LAWRENCE WILLIAM 
B.S., California Institute, 1935 

BARNETT, BRINKLEY 
B.M.E., University of Kentucky, 1913 

Ph 

EE 

EE 

BASKIN, ARTHUR C. W. My 
United States Naval Academy 1923-1927 and 

BATE, ALAN HARRY EE 

Hyde Park, Massachusetts 

Kansas City, Missouri 

Somerset, Kentucky 

Bishopville, South Carolina 
1934·1936 

Belleville, Illinois 
B.S., University of Illinois, 1933 

BEARD, G. VICTOR 
B.A., University of Utah, 1928; M.A., 

BECKER, ROBERT ADOLPH 

ChCoalville, Utah 
1933 

B.S., College of Puget Sound, 1935 
Ph Tacoma, Washington 

BEESON, CARROL MENEF'F.E . Ch Los Angeles 
A.B., University of California at Los Angeles, 1935 

BELL, WILLARD NEWTON AE Fort Worth, Texas 
B.A., University of Texas, 1935 

BENDER, DAVID FULlIIER ('1') 
B.S., California Institute, 1933; 

BENNE'rI', FOSTER CLYDE 
B.S" University of Illinois, 1936 

BERLER, IRVING 

Ph 
M.S., 1934 

Ph 

AE 
B.S., New York University, 1936 

Spokane, Washingtoll 

Midland, Michigan 

New York, New York 
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NA!<£E 
MAJOR 

SUBJECT HOME ADDRESS 

BERRY, FREDERIC AROYCE, JR. 
United States Naval Academy, 

BEST, CI'IARLES WARD 

My Daytona Beach, Florida 
1923·1927 and 1934·1936 

B.S., California Institute, 1936 
BOCHE, ROBERT DEVORE 

B.S., California Institute, 1934 
BOLEN, THEODORE M. 

Air Corps Technical School, 1933 
BOKNER, DAVID l\1AHLON 

B.A., University of Utah, 1936 
BOOTHE, RAYMOND HL'DSOK FERRIS 

B.S., California Institute, 1936 

Ch Pasadena 

Bi Seattle, Washington 

My Minot, North Dakota 

Bi Salt Lake City, Utah 

CE Los Angeles 

BOWEN, WnLIAM HAROLD AE Pasadena 
B.S., University of California, 1928; M.S., California Institute, 1932 

BRICE, RICHARD THEOBOLD ('I') Ph Pasadena 
B.S., Emory University, 1931; M.S., 1932 

BRUNNER, EUGENE MITTELL ('I') Ph Pasadena 
B.S., California Institute, 1933; M.S., 1934 

BRYSON, ROBER'l' PEARNE Ge Los Angeles 
A.B., UniYersity of California at Los Angeles, 1934 

BUDENI'IOLZER, ROLAND AN'I'IrONY ME Belen, New Mexico 
B.S., New Mexico State College of Agriculture and Mechanical Arts, 1935 

BUSSEY, JOHN KEKNETH AE Los Angeles 
B.S., University of California, f935 

BUTTERWORTH, 'VESI,EY THEODORE 
B.S., Northwestern University, 1936 

AE Evanston, Illinois 

BUXTON, AI,FRED CULVER CE Santa Monica 
B.S., University of Southern California, 1933 

CHARTERS, ALEXANDER CRANE ('I') AE Portland, Oregon 
B.S., California Institute, 1934; M.S., 1936 

CHEKG, Ju YUNG AE Tientsin, China 
Ae.E., New York University, 1936 

CUEO, PF.II-PING 
B.S., 'University of Nanking, 1933; 

CHIVENS, CLYDE CUTHBERTSOK 
B.S., California Institllte, 1935 

Ph X anking, China 
M.S., University of Michigan, 1935 

ME Burbank 

CUU, DJEN YUEN Ph Nanking, China 
B.S., National Central University, Nanking, 1924; M.S., California Institute, 
1936 

CHURCH, HARRY VICTOR, JR. 
B.A., Carleton College, 1936 

CI,ARK, 'VILLIAM GILBERT 
B.A., University of Texas, 1931 

Ge Chicago, Illinois 

Bi Altadena 

CLAUSER, FRANCIS HETTINGER ('I') AE Pasadena 
B.S., California Institute, 1934; M.S., 1935 

CLAL'SER, MILTON DRE (t) AE Pasadena 
B.S., California Institute, 1934; M.S., 1935 

COOPER, WILLIAM CEcn Bi Pomona 
B.S., University of Mary1anrl, 1929; M.S .. California Institllte, 1936 

CRUMRINE, KENNETH CARL ('I') Ph Lawrence, Kansas 
A.B., Kansas University, 1932; A.?\I., 1933 

DAILY, .LUIES WALI,ACE ME South Gatc 
A.B., Stanford lJnivcr..,jly, 193.) 

DAVIS, LEVERETT, .TR. 
B.S., Oregon State Colleg-e, ]~.1(' 

DAVIS, RODERIC CHARLES 
B.A., Earlham College, 1936 

DAWSOK, CHARLES ALEXAXDER, .TR. 
B.S., Ca1ifornia Institute, ]935 

Ph Susam'il!e, Oregon 

Ph Hiehmond, Indiana 

Ge Hollywood 



GRADUATE STUDENTS 

MAJOR 
NAME SUBJECT HOME ADDRESS 

DE GARlI!O, E. P -",UTL ME Huntington Park 
B.S., Universi-ty of \Vashington, 1930 

DEKKER, ALBERT aRNO Ch 
B.S., California Institute, 1935 

DELSASSO, LEWIS ALEXA~DER (t) Ph 
A.B., Unh'ersi-ty of California at Los Angeles, 

DERY, ROBERT J _ Ch 
B.S., University of Oregon, 1931 

DICKINSON, HOLLEY BUCKINGHA:lI 
B.S., California Institute, 1936 

DIKE, MELVILLE ARTHUR 
B.S., Northwestern University, 1936 

DIL WORTH, ROBERT PALMER 

AE 

ME 

Ma 

Glendale 

South Pasadena 
1930 
Eugene, Oregon 

Hollywood 

Evanston, Illinois 

Hemet 
B.S., California. Institute, 1936 

DJANAB, KAMAL (t) Ph Ispahan, Persia 
Certificate, University of Xallcy, 1934; University of Paris, 1935 

DOLL, EDWARD B nSHNELL EE Los Angeles 
B.S., California Institute, 1934; lVI.S" 1935 

DREYER, ROBERT MARX Ge Chicago, Illinois 

.17:3 

B.S., Northwestern University, 1934 
DUNN, LOUIS GERHARD US AE Ermelo, Transvaal, S. Africa 

B.S., California Institute, 1936 
DYKES, JOHN C:H:RISTOPHER 

B.A., Cambridge University, 1936 
EASTON, ANTHONY 

B.S., University of 'Vashington, 1932 

AE 

Ph 

ELCONIN, VICTOR Ma 
B.S., California Institute, 1933; M.S., 1935 

ELLIOTT, NORMAN Ch 

Cambridge, England 

Seattle, \Vashington 

Los Angeles 

Glendora 
B.A., Oberlin College, 1929; ~r.A., 1930 

EI,LIOT'l', ROBER'l' .DUNSlfEE Ph Clarendon, Virginia 
B.S., California lllstitute, 1936 

ELus, ENGl,E Ph Fort Worth, Texas 
B.S., Texas Christian ClliYersity, 1936 

ELI,ISON, WILI,IA1\I CE ~ashvillc, Tennessee 
B.S., Georgia School of Techllology, 1935 

ELSASSER, WAL'rER M. My Gottingen, Germany 
Ph.D., University of Cottingen, 1927 

ELSER, FRED JOHNSON EE 
B.S., :NIassachusetts Institute of Technology, 

EVANS, MILTON HARRISON Ge 

Glendale 
1931 

Los Angeles 
B.S., California Institute, 1935; ~LS., 1936 

EYSTER, EUGENE HENDERSON Ch Wheaton, Minnesota 
B.eh., University of Minnesota, 1935 

FAHRMANN, MINOR LOUIS ME El Monte 
B.S., California Institute. 1936 

FAN, Hsu TSI 
Eng. in M.E., Harbin Polytechnic 

FARQUHAR, JOlIN PERCIVAL 

AE Tientsin, China 
Institute, 1935 

Ma Pasadena 
B.S., Harvard College, 1935 

FIEllLER, '\TILl,IAM !vJ.ORRIS 
B.A., Carleton College, 19.16 

FINI~, PAUL CIIARI~J:S 
B.A., University of Oklahuma, 

FUSTER, MARK GARDXJ:R 
A.B., Miami Uniyersity, 1935 

lic Shehoygan, Wi;;consin 

Ph Isabel, Oklahoma 
1')3S; :"LS., California Itlstitute, 19.\(; 

Ph Oxford, Ohio 

Fox, SIDNEY WAI,TER Bi Los Angeks 
A.B., University of California at Los Angeles, 1933 
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NAME 
FRANCIS, GEORGE FLOYD 

B.S .• University of Nevada, 1936 
GARNER, CLIFFORD SYMES (t) 

B.S.. California Institute, 1935 

MAJOR 
SUBJECT HOME ADDRESS 

EE Las Vegas, Nevada 

Ch Pasadena 

GEVECKER, VERNON ARTHUR CHARLES CE St. Louis, Missouri 
B.S .• Missouri School of Mines, 1931 

GOODWIN, HENRY JOlIN CE Santa Monica 
B.S., California Institute, 1936 

GOULD, "V ENDELL OLIVER Ph Pullman, Washington 
B.S. and M.S., Washington State College, 1930 

GRAUL, DONALD PHILIP My Lehighton, Pennsylvania 
B.S., United States Military Academy, 1929 

HALL, ~EWl'IAN ARNOI,D (t) Ma Marietta, Ohio 
A.B .• Marietta College, 1934 

HAND, Ross LOWELL 
B.S.. California Institute, 1936 

HARDING, F. BURKLEY 
B.S .• Georgetown University, 1936 

HARRIS, DALE R. 
B.S .• University of Washington, 1936 

EE 

AE 

My 

Burbank 

Omaha, Nebraska 

Fort Madison, Iowa 

HARRIS, FRANKLIN STEWART, JR. Ph Provo, Utah 
A.B •• Brigham Young University, 1931; M.A., 1936 

HARRISON, ARTHUR ELLIOT EE Berkeley 
B.S .• University of California, 1936 

HELFER, ROBERT GEORGE 
B.S., Baldwin·WalIace College, 1936 

HENSHAW, PAUL C. 
A.B., Harvard College, 1936 

HICKS, BRUCE LATHAN 
B.S., California Institute, 1936 

Bi Cleveland, Ohio 

Ge Rye, New York 

Ph Pasadena 

HINDS, J OI-IN FRANCIS Ph OriIlia, Ontario, Canada 
B.A .• Queen's University, 1935; M.A., 1936 

HOPPER, RICHARD H. Ge Los Angeles 
A.B., University of California at Los Angeles, 1935; M:A., 1936 

HOROWITZ, NORMAN HAROLD Bi Pittsburgh, Pennsylvania 
B.S., University of Pittsburgh, 1936 

HOWLAND, WALTER LAVERN AE Temple City 
B.S., California Institute, 1934; M.S., 1935 and 1936 

HSUEH, CHAO-WANG Ph Sh'mtung, China 
B.S., National University of Peking, 1931 

HUANG, HSIA-CHIEN (t) My Nanking, China 
B.S., National Central University, Nanking, 1924; M.S., California Institute 
1935 

HUGHEY, ALBERT HALL 
B.S., Purdue University, 1934 

HUMASON, WILLIAM DOWD 
B.S., California Institute, 1936 

AE Allentown, Pennsylvania 

Bi Pasadena 

HYERS, DONALD HOLMES (t) Ma Los Angeles 
A.B., University of California at Los Angeles, 1933; M.A., 1934 

IVES, PHILIP TRUMAN Bi Amherst, Massachusetts 
B.A., Amherst College, 1932; M.A., 1934 

JACKSON, OSCAR BRANCHE Ph Fort Worth, Texas 
B.S., Texas Christian l;ni\'(~r:-.ijy. 1934; 1\1:.S., California Institute, 1935 

JENNINGS, STEPHEN Ph Hartford, Connecticut 
B.S., Trinity College, 19.16 

JENSEN, RAY CE S:m Marino 
B.S., California Institute, 1936 

JOHNSTON, ROBERT BETHEL 
B.S., University of Utah. 193ti 

AE Salt Lake City, Utah 



GRADUATE STUDENTS 

NAME 

JONES, PAUL F. 
B.S., University of New Mexico, 1934 

JORDAN, CHARLES B. 

MAJOR 
SUBJECT HOME ADDRESS 

EE Westfield, New York 

Ph Los Angeles 
B.S., California Institute, 1936 

KELLEY, VINCENT COOPER (t) Ge South Pasadena 

975 

A.B., University of California at Los Angeles, 1931; M.S., California Institute, 
1932 

KEMNITZER, LUIS EMMETT (t) Ge Altadena 
A.B., Stanford University, 1925; M.S., California Institute, 1933 

KIRK, DONALD RANDAL AE Syracuse, New York 
B.S., Syracuse University, 1936 

KNOBLOCK, FREDERICK DELBRIDGE (t) AE Detroit, Michigan 
B.S.E., University of Michigan, 1926; M.S., 1927 

Ku, KONG-GYIU Ge Shanghai, China 
B.S., La Universitato Utopia at Shanghai, 1929; M.S., Colorado School of 
Mines, 1936 

Kuo, I. CHENG 
B.S., National University of Peking, 

KURIHARA, HISAYUKI 
B.S., California Institute, 1936 

LANGMUIR, ROBERT VOSE 
A.B., Harvard College, 1935 

LASSETTRE, EDWIN NICHOLS en 
B.S., Montana State College, 1933 

LAURITSEN, THOMAS (t) 
B.S., California Institute, 1936 

LEVY, HENRI AR'rRUR 
B.S., California Institute, 1935 

LILLELAND, OLE 

Ph 
1928 

AE 

Ph 

Ch 

Ph 

Ch 

Bi 

Peiping, China 

Pasadena 

Englewood, New Jersey 

Billings, Montana 

Pasadena 

Oxnard 

South Pasadena 
B.S., University of California, 1922 

LIPSON, SAMUEL LLOYD CE Vancouver, British Columbia 
B.A.Sc., University of British Columbia, 1936 

LLOYD, PAUL EUGENE (t) Ph Los Angeles 
A.B., Stanford University, 1929 

LOSEY, ROBERT 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 

MAGINNIS, JACK 
United States Naval Academy, 

MALINA, FRANK JOSEPH 

My Pasadena 
1923-1927 

AE Brenham, Texas 
B.S., Agricultural and Mechanical 
Institute, 1935 and 1936 

MANSFIELD, ROBERT HUBBARD 

College of Texas, 1934; M.S., California 

Ph Washington, D. C. 
A.B., Cornell University, 1932 

MCCANN, GILBERT DONALD 
B.S., California Institute, 1934; 

McLEAN, WILLIAM BURDETTE 
B.S., California Instttute, 1935 

MELLINGER, GEORGE ROLLAND 

EE 
M.S., 1935 

Ph 

Glendale 

Santa Barbara 

B.A., Drake University, 1936 
MEYER, ROBERT G. H. 

B.S., United States Military Academy, 
MICHENER, HAROLD DAVID 

B.S., California Institute, 1934 
MILLER, NASH HUGH 

A.B., Hardin-Sitnmons University, 1936 

AE Waseca, Minnesota 

My Fort 'Vayne, Indiana 
1929; M.S., Yale University, 1932 

Bi Pasadena 

Ph Abilene, Texas 
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NAME 
MAJOR 

SUBJECT HOME ADDRESS 

MILLER, PARK HAYS, JR. Ph Drexel Hill, Pennsylvania 
B.S., Haverford College. 1936 

MILLER, SHIRLEY Sxow 
United States :Kaval Academy, 

MOORE, CHARLES KENNETH 

AE Em,tis, Florida 
1923-1927 and 1934-1936 

B.S., University of Illinois, 1928 
MULLER, CONRAD ROEBEN 

B.S., California Institute, 1936 

AE San Antonio, Texas 

EE Portland, Oregon 

MUNIER, ALFRED E. CE Mt. Marion, New York 
C.E., Rensselaer Polytechnic Institute, 1936 

MURPHY, JOSEPH NATHANIEL AE 
United States Naval Academy, 1923-1927 and 

NESTLER, WASSON WALTER EE 
B.S., California Institute, 1936 

N OLLAN, JOHN LLOYD AE 
B.S., California Institute, 1936 

Washington, D. C. 
1934-1936 
Pasadena 

Los Angeles 

NUNAN, JAl\IES KC'fEELAND EE Los Angeles 
B.S., University of Southern California, 1936 

OAKS, ROBERT MARTIN ME Pasadena 
B.S., California Institute, 1931 

ODELL, RAYMOND H. 
B.Aero.E., University of l\ilinnesota, 

OPPENHEIMER, FRANK 

My 
1932 

Ph 
B.A., Johns Hopkins University, 1933 

::\1inneapolis, Minnesota 

~ew York, New York 

OSBORN, ELBUR1' FRANKLIN Ge Joliet, Illinois 
B.A., DePauw University, 1932; M.S., X"orthwestern University, 1934 

OSBORNE, DARRELL WAYNE Ch Eagle Rock 
A.B., University of California at Los Angeles, 1935 

OVERHAGE, CARL FRIEDRICH JOHANN U) Ph Santa Barbara 
B.S., California Institute, 1931; M.S., 1934 

P AL~IER, KENNETH JAMES Ch Oakland 
B.S., University of California, 1935 

PARRY, H. DEAN 
A.B., Brigham Young University, 19.14 

My Ogden, Utah 

PASTERNACK, SIMON Ma Calgary, Alberta, Canada 
B.S., University of Alberta, 1935 

PAXSON, EDWIN 'WOOLMAN (t) 
B.S., California Institute, 1934 

POMYKATA, JOSEPH M. 
B.S., West Virginia University, 1936 

PUTNAM, WILLIAM CLEMENT (t) 

Ma 

EE 

Ge 
A.B., Stanford University, 1929; M.A., 1930 

Long Island, New York 

Los Angeles 

Los Angeles 

PYE, WILLARD DICKSON Ge 'V inter Park, Florida 
A.B., Oberlin College, 1935 

QUINN, EUGENE H. My Los Angeles 
A.B., University of California at Los Angeles, 1933 

RADER, LOUIS TELEl\IACUS EE Vancouver, British Columbia 
B.A.Sc., University of British Columbia, 1933; M.S., California Institute, 1935 

REDEMANN, C. ERNs'r Ch r .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 

RD:lIE, DAVID Ma Fitchburg, Massachusetts 
A.B., Harvard College, 1935 

RUMPH, LEWIS BENNING, JR. AE 
B.S., Georgia School of Technology, 1933 

Marshallville, Georgia 

SCHAIRER, ROBERT SORG AE Bronxville, New York 
B.S., Swarthmore College, 1936 



GRADUATE STUDENTS 

MAJOR 
NAME SUBJECT HOME ADDRESS 

SCHO'MAKER, VER:NER FREDERICK HENRY Ch Nehawka, Nebraska 
B.S., University of Nebraska, 1934; ;'.1.S., 1935 

SCHULTZ, JOHN RUSSELL (t) Ge Lanark, Illinois 
A.B., University of Illinois, 1931; ~I.S'J Northwestern University, 1933 

SEARS, WILLIA1U REES (t) AE :\,Iinneapolis, Minnesota 
B.Aero.E., Univ-ersity of l\linnesota, 1934 

SEIFERT, HOWARD STANLEY (t) Ph 
B.S., Carnegie Institute of Technology, 1932; 

SERRELL, PETER V.AX HORNE ME 

Pasadena 
M.S., 1934 
Redlands 

B.S., California Institute, 1936 
SERVET, ABDURRA:EIIM 

B.S., University of Michigan, 1935; 
SHAPIRO, HERBERT BARNETT 

CE Istanbul, Turkey 
M.S., 1936 

My Los Angeles 
B.S., California Institute, 1936 

SHULER, ELLIS W., JR. Ph Dallas, Texas 
B.S., Southern J',fethodist University, 1934 

SIMMONS, EDWARD ERNEST, JR. EE Los Angeles 
B.S., California Institute, 1934; M.S., 1936 

SKLAR, MAURICE Ge Los Angeles 

AE Inglewood 
B.S., California Institute, 1936 

SMI'l'H, ApOLLO MILTON OLEN 
B.S., California Institute, 1936 

SMITH, JOE NELSON AE Washington,D. C. 
United States Naval Academy, 1917-1921 and 1934-1936 

SMITH, ROBERT BEATON AE Columbus, Ohio 

,?'77 

B.A., Ohio State University, 1936 
SNOW, \VILLIAM EUGENE Ge No. Vancouver, British Col. 

B.A.Sc., University of British Columbia, 1935; M.A.Sc., 1936 
STACY, PARKER A., JR. AE Syracuse, New York 

M.E., Cornell University, 1936 
STEPHENS, WILLIAJH EDWARDS (1") Ph Brentwood, Missouri 

B.A., Washington University, 1932; M.S., 1934 
STEWART, HOMER JOSEPH AE Minneapolis, Minnesota 

B.Aero.E., University of Minnesota, 1936 
STOSICK, ARTHUR J AllIES Ch Milwaukee, Wisconsin 

B.S., University of Wisconsin, 1936 
STREIB, JOHN FREDRICK, JR. 

B.S., California Institute, 1936 
STRONG, THOMAS FOSTER 

B.S., University of Wisconsin, 1922 
SUMMERFIELD, MARTIN 

Ph 

Ph 

Ph 

Pasadena 

Pasadena 

Brooklyn, New York 
B.S., Brooklyn College, 1936 

SUNG, HONG-KONG Ch Shanghai, China 
B.S., St. John's University, Shanghai, 1932; M.A., Boston University, 

TAPLEY, GUSTAVUS SHEFFIELD CE Los Angeles 
B.S., University of Southern California, 1924; M.S., 1929 

TAYLOR, DONALD STINSON (t) Ch McMinnville, Oregon 

Ph Montclair, New Jersey 

1935 

B.A., Linfield College, 1935 
TOMLINSON, EVERETr PARSONS 

B.S., Yale University, 1936 
TOWNES, CHARLES HARD 

B.A. and B.S., Furman University, 
TRAlIfPE, OLIVER CARL 

Ph Greenville, South Carolina 
1935; M.A., Duke University, 1936 

B.A., Carroll College, 1935 
TREGillGA, AXGCS CAMPBELJ~ 

B.A., University of British Columbia, 
TSIEN, HSUE-SHEN 

Ch 'Vauwatosa, Wisconsin 

Ph Vancouver, British Columbia 
1932; B.App.Sc., 1933; M.A., 1935 

AE Chekiang, China 
B.S., Chiao·tung University, 
Technology, 1936 

Shanghai, 1934; M.S., Massachusetts Institute of 
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NAME 

V ARGUS, JOSEPH ANTHOXY, JR. 
B.A., Amherst College, 1934; B.A., 

VER:\IEULEX, THEODORE 
B.S., California Institute, 1936 

WAG NER, W AlUtEN ORVAL 
B.S., State College of \Vashington, 

WALSET:H, ERLING SANBORN 

MAJOR 
SUBJECT HOME ADDRESS 

Ph Elmhurst, N ew York 
Cambridge University, 1936 

Ch.E Los AngeJes 

CE Spokane, 'Yashington 
1934; M.S., University of Michigan, 1936 

CE Clear Lake, South Dakota 
B.S., Sonth Dakota State College, 1935 

WANG, HSIH HENG CE Tientsin, China 
C.E., Harbin Polytechnic Institute, 1935 

WANG, TSUN-KUEI AE Shansi, China 
B.S., National University of Peking, 1933 

WARD, DELBER1' JONES EE Idaho Falls, Idaho 
B.S., University of Idaho, 1934 

'" ATAN ARE, KENICHI 
B.S., California Institute, 1936 

'VEBB, .r OlIN LEYDEN 
B.S., California Institute, 1936 

Ph Honolulu, T. H. 

Bi Altadena 

WEBB, ROBERT WALLACE ("1') Ge Los Angeles 
A.B., University of California at Los Angeles, 1931; M.S., California Institute, 
1932 

WELLS, JOHN CAWSE 
B.S., University of Idaho, 1936 

W HITE, WALTER S. 
A.B., Harvard College, 1936 

WIEDOW, CARL PAUL 
A.B., Occidental College, 1933; 

WIGGINS, JOHN SHEARON 
A.B., Earlham College, 1936 

WILEY, HAROLD FORBES 
B.A., Denison University, 1935 

Ge Weiser, Idaho 

Ge Cambridge, Massachusetts 

Ph Los Angeles 
M.S., University of Southern California, 1935 

Ph Richmond, Indiana 

Ph Graville, Ohio 

WILSON, JOHN NORTON Ch Vancouver, British Columbia 
B.A., University of British Columbia, 1934; M.A., 1936 

WINSTEIN, SAUL (t) Ch Los Angeles 
A.B., University of California at Los Angeles, 1934; M.A., 1935 

WISEMAN, SAM HOUSTON My Washington, D. C. 
B.S., United States Military Academy, 1932 

WOOD, CARLOS CLAUDE AE Stockton 
A.B., College of the Pacific, 1933; M.S., California Institute, 1934 and 1935 

WOOD, LOUVAN ELBERT My Pasadena 
B.Sc., Alma College, 1929; M.S., Califorl11a Institute, 1935 

WRIGHT, FREDERICK HAMILTON Ph Washington, D. C. 
A.B., Haverford College, 1934 

'VYCKOFF, PETER HINES EE Avalon, Pennsylvania 
B.S., Carnegie Institute of Tecbnology, 1936 

WYLIE, JEAN AE San Diego 
A.B., Princeton University, 1936 

YIN, HUeNG CHANG 
B.S., Nankai University, Tientsin, 1929 

Bi Peiping, China 

YOUNG, BRADLEY HOBART AE La Habra 
B.S., California Institute, 1935; M.S., 1936 

YUAN, SHAO WEN AE Peiping, China 
B.S., University of Michigan, 1936 

ZUMWALT, LLOYD ROBERT 
B.S., University of California, 1936 

Ch Oakland 



lubrtgtttbuttlr ~tubrlttn 

Students whose names are starred attained honor standing during the preceding year. 

SENIOR CLASS 
NAME 

Ambrofi', Michel 
Ashkenas, Irving Louis 
Auger, Alfred Dudley 
Austen, John Reynolds 
Austin, Hoyt 
Axelrod, Joseph 
Bailey, Jay Richard 
Belzer, Thomas Russell 
Benton, Ralph Stahlnaker 
Blue, John 
Boller, Harry B. 
Bonham, Elliott Hinman 
Bower, Clark Douglass 
Briggs, Stanford William 
Bussard, Gordon. Lucas 
Campbell, Robert Samuel 
Carrick, Harry Hall 
Carroll, George Edward 
Chatham, Carroll F. 
Cornwall, Ellsworth Wmiam 
Dauben, Elmer Joseph 
Davis, Thomas V. 
De Vault, Don Charles 
Dion, Frederic Eugene 
Dorwart, George Martin 
Dowd, Munson White 
Drake, Clarence Ronald 
Dunbar, Bruce W. 
Edwards, John S., Jr. 
Elconin, WilliaIll 
Ellery, William P. 
Erickson, Virgil 
Fahrner, Ted 
Farnham, Willard 
Fenzi, Warren Emanuele 
Feuer, Irwin Stanley 
Fleming, Lawrence T. 
Frost, Holloway H. 
Gates, Charles Frederiek 
George, John Wesley 
Gerlough, Daniel Lauder 
Goodell, Richard Rohrer 
Griffis, LeVan 
Grobecker, Alan .Tohn 
Hadley, Charles Franklin 

COURSE 

Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 

OPTION 

ME 
AE 
CE 
ME 
ME 
Ch 
CE 
Bi 
ME 
A.Ph 
EE 
ME 
ME 
A.Ch 
ME 
EE 
CE 
CE 
Ch 
ME 
A.Ch 
CE 
Ch 
ME 
CE 
CE 
A.Ch 
A.Ch 
Ch 
EE 
ME 
CE 
EE 
EE 
CE 
ME 
ME 
EE 
A.Ph 
Ge 
EE 
Ph 
CE 
Ph 
EE 

HOME ADDRESS 

Los Angeles 
Los Angeles 
Hollywood 
Los Angeles 
Coronado 
Los Angeles 
Hollywood 
Portland, Oregon 
Phoenix, Arizona 
Alhambra 
Alhambra 
Pomona 
San Luis Obispo 
Troutdale, Oregon 
Spokane, Washington 
Hollywood 
Los Angeles 
Los Angeles 
San Francisco 
Portland, Oregon 
Culver City 
Los Angeles 
South Pasadena 
Glendive, Montana 
Pasadena 
El Centro 
Los Angeles 
Pasadena 
Santa Barbara 
Los Angeles 
Monrovia 
Los Angeles 
San Diego 
Portland, Oregon 
Santa Barbara 
Los Angeles 
Pasadena 
Pasadena 
Torrance 
Santa Barbara 
Palo Alto 
Puente 
Corvallis, Oregon 
San Diego 
Redlands 
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NAME 

Harper, Thomas Sinclair 
Hayward, Russell Edward 
Hopkins, Boyd Richard 
Hopkins, Henry Stuart 
Horkey, Edward James 
Horne, George Henry, Jr. 
Horovitz, Leon 
Johnson, Carl Burdett 
J ones, Robert Caldwell 
Jones, Vincent K., Jr. 
Kelly, Byron Hannon 
Kimball, Dorr 
Kinley, John Cary 
Kybal, Dalimil 
Larson, Carl Elmer 
Legge, John Allan 
Leggett, Jasper Ridgley 
Li, Yuan-Chuen 
Lockwood, Robert Bruce 
Lycett, Eustace Arden 
MacMichael, Ethan S. 
Mahoney, Robert Matthew 
Mann, George Edward, Jr. 
McSparran, "Winthrop Gilman 
Merriam, John 1,. 
Miller, Harry Heyburn 
Miller, Wend all Bower 
Milliken, Charles Smyth 
Moncrief, Ernest 
Moore, \Valter Leon 
Morgan, Bruce F., Jr. 
Nash, William Francis 
Nellis, Donald Charles 
Nichols, Dean 
Nojima, Noble 
Nolte, Claude Byron 
Otfeman, Richard Emil 
Owen, Noel LeGrande, Jr. 
Park, Noel Robertson 
Penn, William Lee 
Peterson, Joseph James 
Poggi, Martin Joseph 
Porter, Edwin Jewett 
Pressman, David 
Price, Edward Thomas, .Tr. 
Radcliffe, Fremont Fisher 
Hadovich, Frank 
!teehif, Frank AJiJe,·t 
Ridgway, Richard Lee 
Hollow, Douglas Keesee 
Rosencranr., Richard, Jr. 
Sandberg, T. Robert 

COURSE 

Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 

OPTION 

Ph 
Ge 
Ph 
ME 
AE 
A.Ch 
Bi 
CE 
Ch 
CE 
ME 
EE 
ME 
EE 
CE 
Ge 
EE 
AE 
Ge 
ME 
EE 
CE 
AE 
CE 
CE 
Bi 
EE 
EE 
ME 
CE 
EE 
AE 
A.Ch 
Bi 
AE 
Ge 
A.Ch 
CE 
Ge 
EE 
ME 
ME 
ME 
Ch 
Ph 
A.Ch 
A.eh 
EE 
BE 
ME 
Ch 
A.Ch 

HOME ADDRESS 

Denver, Colorado 
Glendale 
Ogden, Utah 
Butte, Montana 
La Canada 
Glendale 
Hollywood 
Hollywood 
Yakima, \\T ashington 
Denver, Colorado 
Hollywood 
Evanston, Illinois 
Houston, Texas 
Mexico City, Mexico 
Arcadia 
Glendale 
Los Angeles 
Chengtu, China 
Glendale 
Carlsbad, New Mexico 
Piedmont 
Los Angeles 
El Centro 
Yokohama, Japan 
San Bernardino 
Bend, Oregon 
Hollywood 
Pasadena 
Orosi 
Pasadena 
Pasadena 
San Diego 
BurbanJi: 
La Jolla 
Long Beach 
Los Angeles 
Hollywood 
Los Angeles 
Pomona 
Manila, Philippine Islands 
Pachuca, Hgo, Mexico 
Nutley, New Jersey 
Whittier 
Los Angeles 
Claremont 
Pasadena 
I.os Angeks 
Tucson, Arijl;on,l 
l.os Angeles 
Los Angeles 
Evansville, Indiana 
Long Beach 



SENIOR CLASS :181 

NAME COURSE OPTION HOME ADDRESS 

Schaffner, Paul Corwin Eng. CE Upland 
Schombel, Leonard Frederick Sci. Ge San Marino 
Schuman, Daniel Eng. CE San Dicgo 
Seaman, J ames Roy Eng. EE Hollywood 
Segelhorst, August Van Ness Eng. ME Taft 
Selberg, John Peter Eng. eE Portland, Oregon 
Sharp, Harold W. Eng. ME Santa Paula 
Shaw, Thomas Newton 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 Sci. A.Ch Pasadena 
Smith, Wayne Winton Sci. Ph Lawndale 
Snelling, Wilbur Fisher Eng. AE Penryn 
Stackhouse, William V. Eng. AE 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. AE Yangchow, China 
Tsubota, George Y oshio Eng. AE Riverside 
Tulagin, V sevolod Sci. Ch Los Angeles 
Tyler, John Garnett Sei. Hi Beverly Hills 
Van Der Werff, Jay Eng. ME Pasadena 
""Valley, Bernard Eng. EE Los Angeles 
Warner, Hugh Francis Eng. ME Boston, Massachusetts 
Watson, James Wendall Sci. Ph Grarid Island, Nebraska 
Webster, Martin Haskell Eng. ME Los Angeles 
Wetmore, William Owen Eng. ME Ventura 
Wheeler, WaIter George Eng. ME Van Nuys 
Wiget, Clark Hamilton Eng. ME Concord 
Wileman, Edward Earl Eng. AE Fillmore 
Woolsey, Charles Cramer Sci. A.Ch Alhambra 
Wright, Eldon Emerson Eng. EE Taft 
Wylie, W. Gordon Eng. AE Wliittier 
Yale, William Dickinson Sci. A.Ch Burbank 
Zimmerman, Albert Herman Eng. EE Pasadena 

JUNIOR CLASS 

NAME COURSE OPTION HOME ADDRESS 

Ahlroth, Carl Willhelm Sci. 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. Sci. A.Ch Carmel 
Beavon, David Kent Sci. A.Ch Los Angeles 
Bertness, Theodore Arnold Sci. A.Ch LaMesa 
Blake, John Bildner Eng. EE Lynwood 
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Borgeson, Lawrence G. 
Brenner, V,'illiam Carl 
Brown, Claude H., Jr. 
Browne, John Jake 
Brush~ John Maxwell 
Cardwell, ·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 

*Ellis, Herbert Bailey 
Engelder, Paul Oscar 
Evans, Hank King 
Evvard, John C. 
Farnennan, 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, Bruee Maxwell 
Ivanoff, Nickolas Giorgievich 
Jewett, Frank Baldwin, Jr. 
Johannessen, Jack 
Johnson, Evan Albert 
J ones, Ralph Wilson, Jr. 

COURSE 

Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
:Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

OPTION 

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 
Ge 
ME 
EE 
A.Ch 
ME 
ME 
EE 
CE 
Ph 
EE 
CE 
ME 
A.Ch 
AE 
CE 
ME 
ME 
ME 
Ph 
CE 
Ma 
ME 
EE 
A.CIi 
ME 
ME 
A. Ph 
EE 
AE 
ME 
EE 
ME 
ME 

HOME .ADDHESS 

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 
SantaMaria 
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 



JUNIOR CLASS 

NA:'\:lE 

Jones, \Vi/son Burdette 
Kazan, Benjamin 
Keller, Samuel Harris 
Kelly, Leroy Bruce 
Knight, Jack \Villiam 
Kolb, Louis La"\Vrence 
Konecnik, John 

*Lavender, Harrison Morton 
Lentz, John Jacob 
Levin, Gerald Balfour 
Levit, Robert 
Lewis, Clay Warden 
Lilly, John C. 
Llewellyn, Fred Eaton 
Lowe, Frank C. 
Lowell, Arthur Carter 
Luckenbill, David Brown 
MacLean, John Bartlett 
Mason, C. Keith 
McGraw, John Thomas 
McLaughlin, Stuart Watson 
McLean, John Godfrey 
Meanley, Thomas Meredith,J r. 
Metzner, Robert G. 
Milburn, Willialll Edward 
Minasian, John K. 
Moore, FrederiCk Hollway 
North, Harper Qua 
Ogg, James TruITlan 
Osborn, George HaviCe 
Pabst, Alton Link 
Page, Franklin Homer, Jr. 

*Parker, John E. 
Peat, John McCowan 
Peek, Howard Marion 
Piro, Joseph Frank 
Rhett, William 
Ropp, William Franklin 
Ross, Charles Robertson 
Rowell, Richard Merrill 
Rudkin, George Thomas 
Rynearson, Garu Arthur 
Saurenman, Phillip E. 
Schlatter, Maurice Jay 
Scully, Charles Norman 
Shepherd, Philip Frick 

*Sherwood, David Murx 
Sidler, Arthur \VilIiam 
Siechert, Paul Charles 
Sinclair, George William 
Smith, Clay Taylor 
Smith, Fred Lester 

COURSE 

Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng: 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
I<:ng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 

OPTION 

CE 
Ph 
CE 
AE 
Ge 
A.Ph 
ME 
A.Ch 
EE 
Ph 
Ma 
Ch 
Bi 
EE 
CE 
ME 
A.Ch 
Ge 
AE 
::\1E 
Ch 
Ph 
Ph 
EE 
CE 
CE 
A.Ch 
Ph 
EE 
ME 
CE 
A.Ch 
A.Ch 
Ge 
A.Ch 
EE 
ME 
CE 
ME 
ME 
Bi 
Ge 
ME 
Ch 
A.Ch 
ME 
Ph 
CE 
A.Ch 
EE 
A.Ch 
Ph 

HOME ADDRESS 

Alhllmbra 
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 BelIch 
Los Angeles 
Hollywood 
Hollywood 
Eagle Rock 
Azusa 
Pasadena 
San Diego 
Pasadena 
South Pasadena 
Phoenix, Ari7.0na 
Los Angeles 
Huntington Park 
Glendale 
Bellevue, Washington 
Lancaster 
San Marino 
Van Nuys 
Pasadena 
Pasadena 
Pasadena 
Altadena 
Palo Alto 
San Bernardino 
Sllnta Paula 
Eagle Rock 
Glendale 
Leadville, Colorado 
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XA~IE 

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 
'Verner, William K. 
Westheimer, Joseph Freyer 
Wilkinson, Lupton Allemong, 

Jr. 
Williamson, Jack Bridges 
Wilson, Gardner Pond 

"Wimpress, Richard X orman 
Windsor, Emanuel 
W olfberg, Stanley 

*W ood, Homer ,r esse 
Youngs, Homer Smith 

COURSE 

Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. . 
Sci. 
Sci. 
Sci. 
Eng. 

Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 

OPTION 

AE 
EE 
A.Ch 
Ph 
EE 
AE 
CE 
EE 
ME 
CE 
EE 
AE 
ME 
A.Ch 
Ch 
Ge 
A.Ch 
A.Ph 
EE 

AE 
EE 
EE 
A.Ch 
Bi 
AE 
ME 
Ch 

I-IoME ~\DDRESS 
Corona 
Phoenix, Arizona 
Ogden, Utah 
Bakersfield 
La Paz, Bolivia 
Hollywood 
Los Angeles 
Brooklyn, New York 
Pasadena 
Santa Barbara 
Los Angeles 
Mexico City, Mexico 
Hollywood 
Alhambra 
Fresno 
Pasadena 
J ,os Angeles 
Huntington Park 
Los Angeles 

Charleston, So. Carolina 
}<'ontana 
Fresno 
Glendale 
Los Angeles 
Los Ahgeles 
Porterville 
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 It. 
Bragg, Kenneth Rankin 
Brahtz, John Frederick 
Braithwaite, James Willialll 
Brown, George Reynolds 

COURSE 

Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng;. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

HOME ADDRESS 

Hollvwood 
Los Angeles 
Texarkana, Texas 
Glendale 
San Diego 
South Pasadena 
The Dalles, O'regon 
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 

NAME 

Brown, Perry H. 
Brown, 'VilliaII1 Lowe 
Burton, Clifford Chickering 
Caldwell, Donald Andrew 

*Carstarphen, Charles Frederick 
Carter, Robert 'Trissel 
Clark, Stephen Cutter, III 
Conant, Ellswori:h Eugene 

Cooper, Robert ~Villiam 
Cox, Robert Osborne 
Craft, C. Howard 
Crawford, Virgil Kenmore 
Crozier, George Olds 
Davis, Harry O~ens, Jr. 
Degnan, Thomas Junior Joseph 

"'Devirian, Philip Sarkis 
*Dibble, Barry, Jr. 
Dickey, Frank Host 
Diehm, Walter 
Edmundson, Dermot Walpole 
Elms, James Cornelius, IV 
Engelhardt, Henry Ernest 
Englander, Herman Sigmund 
Flint, Delos EdW"ard 
Frampton, 'Villi am Rex 

*Frankel, Stanley Phillips 
Fraser, Stuart McMillan 
Gale, George Phipps 
Gassaway, James Scott 
Gerhart, Ray Van Deusen 
Gewe, Robert Alexander 
Gombotz, Joseph John 
Goodin, Harry Allen 

*Green, Albert Pennington 
Green, William Manning 
Griffiths, John Robert 
Griswold, Edgar Allen 
Gross, Arthur George 
Guillou, Alfred Victor 
Hagen, Robert Christian 
Hall, Marcus A. 
Hance, Harold Vivian 
Hatfield, George Irving 
Haussler, Robert Walter 
Hiatt, John Brodby 
Hofeller, Gilbert Walter 
Hoff, Frederick Carl 
Hoiles, Harry Howard 
House, William Carl 
Ingalls, Francis Chandler 
Israel, Richard Alfred 

COURSE 

Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 

Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
scr 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 

HOME ADDRESS 

Los Angeles 
Tulsa, Oklahoma 
Coffeyville, Kansas 
San Diego 
Denver, Colorado 
Glendale 
Pasadena 
Occidental N egros, 

Philippine Islands 
Los Angeles 
Watertown, New York 
Elsinore 
Burbank 
Monrovia 
Los Angeles 
Pasadena 
Pasadena 
Redlands 
Los Angeles 
Pasadena 
Inglewood 
Phoenix, Ariwna 
Glendora 
Sierra Madre 
Pasadena 
Glendale 
Los Angeles 
San Diego 
Pasadena 
Los Angeles 
Pasadena 
Los Alamos 
San Marino 
South Pasadena 
Los Angeles 
Salt Lake City, Utah 
Santa Barbara 
Los Angeles 
Beverly Hills 
North 'Hollywood 
Riverside 
Pasadena 
Los Angeles 
Burbank 
Los Angeles 
Alhambra 
Pasadena 
Pasadena 
Santa Ana 
Eau Clail'e, Wisconsin 
Alhambra 
Glendale 
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NA""'E 
JameS, Raymond Allen 
Jewett, Robert Vincent 
Kimball, Robert Barry 
Krieger, Stuart Alvin 
Kuttler, Luther Perry 
Kyte, llobert McClung 
Langerud, Ralph Owes 
Laue, :Eric Gilbert 
Lavatelli, Leo Silvio 
Lawrie, Donald Gibb 
Lawson, William George 
Lebovv, Myer Irwin 
Lee, Curtis Munn 
LeGrand, Charles Croxall 
Levet, Melvin Newton 
Lineberger, John W·. 
Longfelder, Harlowe Julius 
MacDonald, Donald Charles 
Mackie, Mark William 
Macleish, Kenneth Gordon 
Maguire, Malcolm Rodney 
Matthew, Tyler 
Mayeda, Takashi 
McClu.ng, Roderick Marshall 
McCreery, Frank Ewing 
McKee, Dwight Irwin 
McKin.lay, James Robb 
Mellin, Waino 
Merrick, ·William Deming 
Meyer, David Elmore 
Miller, Charles Norman 

*Mills, Chester David 
*Mills, Mark Muir 
Mohammad, Ali Haj 
Moran., Stephen Faulkner 
Morikawa, George Kiyoshi 
N agarnatsu, Henry Takeshi 
Nicholson, David Field 
Norton, William Mear 
Oakley, Spencer Whittemore 
O'Connor, Chadwell 
Ohlsson, Olof Gustaf 
Osborn, Jack 
Parker, Edward Haig 
Paul, Carl Hutton 
PettingaIl, Charles Edward 
Phillips, Laurence Gail 

*Pinney, Edmund Joy 
Pond, llichard Kelley 
Pullen, Keats A. . 

*Rainwater, Leo James 
Rasmu.ssen, Volney Kinne 

COURSE 

Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sei. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci: 
Sci. 
Sci. 

HOME ADDRESS 

Salt Lake City, Utah 
Portland, Oregon 
Glendale 
Los Angele" 
Los Angeles 
Walnut Park 
Oslo, Norway 
Los Angeles 
Los Angeles 
Milwaukee, Wisconsin 
Pasadena 
Los Angeles 
San Diego 
South Pasadena 
Monterey Park 
I,ong 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 
Regan, Louis John 
Reppert, Allen ::Burrows 
Richards, Raymond Gardner 
Ritchey, James Clifton 
Robinson, Nigel Edgar 
Root, William Arthur 
Rosanoft', Richard Albert 
Rothman, Sanford 

*Roudebush, Bert Victor 
Rubin, Sylvan 
Ruggiero, Ralph John 
Schneider, Selmer Guerton 

*Scott, David Holcomb 
Segerstrom, Richard John 
Sharples, Thomas Davy 
Shultise, Quido Miles 
Smith, Oscar A., Jr. 
Smith, Paul Louis 

*Smith, Philip Ernest 
Smith, 'Villiam Davis 
Spotts, Ralph Hall, Jr. 
Springer, Lee M. 
Steel, Collis Kachler 
Stirling, Elton Bernard 
Streightoft', Frank Doan 
Strong, Herbert Davis 
Sullivan, Edwin Franklin 
Sundt, Harald 
Tangren, Robert Fulton 
Thomas, Neal Whitcomb 
Umeda, Shigetoki 
Van Dusen, Laurence William 
Veenhuyzen, Paul Norman 

Anton 
Wallace, George Rockwell 
Waugh, Robert 

*White, Robert William 
Williams, Robert Irving 
Winchell, Robert -Winslow 
Woolson, John Robert 
Younger, Udene Earl 
Zukerman, Lester Goffin 

COURSE 

Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 

I-IOME ADDRESS 

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 
Iowa City, Iowa 
Los Angeles 
Los Angeles 
Mexico City, Mexico 
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NAME 

Baker, Friend Frederick 
Barber, George Clair 
Beller, Gordon .:vIclvin 
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, Emerson 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, Ok1ahoma 
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 
Redlancls 
Hood River, Oregon 
Santa Paula 
Denver, Colorado 
Hamburg, New York 
Glend<tle 
Denver, Colorado 
Los Angeles 
Long Beach 
Garden Grove 
Medford, Oregon 
San Rafael 
Los Angeles 
Eagle Rock 
Hollywood 
Pasadena 
Kimberly, Nevada 



FRESHMAN CLASS 

NAME 

Hankey, Eugene Daniel 
Hardenbergh, George Adams 
Harlan, James Turner 
Harper, John Cline 
Harris, Charles Gold 
Haugen, Edward B~rnard 
Hayes, Wallace Dean 
Held, Edward Emil 
Hill, Boyce Milton 
Hill, Kim, Jr. 
Hines, Marion Earnest 
Hirons, Robyn 
Hitchings, Theodore Chester 
Hofmann, Walter 
Howard, Kenyon Bales 
Jacobs, Millard W. 
J ongeneel, James William 
Kemp, Leroy James 
Keyser, John Harold, Jr. 
Kluge, William Thomas 
Kohl, Jerome 
Kupfer, Donald Harry 
Laird, James Herbert 
Larson, Walter Ramey 
Lemm, Willvs 
Levitt, Leo Charles 
Loeffler, Donald Edward 
Lolmaugh, Orson Bernard 
Long, Calvin Washburn 
Longwell, Paul Alan 
Love, Bernard 
Lynn, Rodney Scott 
Mackay, Wallace Matthew 
Main, John Hamilton 
Maker, Robert Roy 
Maleev, Leonid Vladimir 
Manildi, .Toe Frank 
Marriott, William Robert Victor 
Mayer, Jules Frederick 
McCracken, Robert Weir 
Merryfield, Lloyd William 
Meyer, Robert B. 
Mickley, Harold Somers 
Munoz, Carlos Flores 
~ agle, Darragh Edmund 
N akado, Y oshinoe Young 
~eufeld, Lester N. 
Nicholson, William :\;lac 
Oakes, Gibson 
Oder, Frederick Emil 
Oldson, Norman P. 
Olson, Norman Eric 

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 
Scarsilnle, New York 
Azusa 
Shafter 
Pasadena 
Seattle, Washington 
Alhambra 
Pasadena 
Fallbrook 

28!1 
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NAME 

Palmer, Charles Sumner, Jr. 
Palmer, John Gordon 
Partch, Newell 
Paul, Ralph Graham 
Payne, Charles Melvin 
Ray, Robert Stanley 
Reynolds, Howard William, Jr. 
Richardson, John Mead 
Russell, Edward Lockard 
Sandiford, Perry Lathrop 
Sargent, Herbert, Jr. 
Sattler, Leroy Edward 
Scarborough, William Bertram 
Schrader, Carl George 
Shields, Alexander M. 
Shisler, David Shepard 
Shulman, Hyman Louis 
Skaleckv, Frank Hamilton, Jr. 
Skaling: Percy Eaton 
Smith, Randlow 
Spalding, Delman Seward 
Spielberger, Robert Elmer 
Spooner, 'Villi am Austin 
Spraker, Jack David 
Staatz, Dumont Sutherland 
Staatz, Mortimer Hay 
Stein, Leon 
Steinmetz, David Henry, III 
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, 'Varren Herman 
"'aId, Edwin Prescott 
"Walker, Erwin M. 
'Valker, Richard Langan 
Walter, Charles David 
'Valter, Don Lombard 
'Vatkins, James M., Jr. 
'Vayman, Robert William 
"reaver, Theodore Sol 
'Veil', Gordon Bruce 

HOME ,ADDRESS 

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 
Long Beaeh 
Tulare 
Riverside 
Los Angeles 
North Hollywood 
Altadena 
Las Vegas, Nevada 
Cincinnati, Ohio 
Fallbrook 
Los Angeles 
Los Angeles 
Alhambra 
Glendale 
Alhambra 
Easton, Illinois 
Glendale 
Pasadena 
Los Angeles 
Hollywood 
Los Angeles 



FRESHMAN CLASS 

NAME 

White, Howard Jack 
Whittlesey, David Walter 
Whittlesey, James Wright 
Widenmann, J 0 1m A. 
Wilbur, Charles Clarence 
\ViIliamson, Herbert Edward 
Womack, Kenneth Elliott, Jr. 
Wood, Harry Alfred, Jr. 
~'orcester, Her bert Moore 
Young, Robert Busbey 

HOME ADDRESS 

Los Angeles 
Portland, Oregon 
Portland, Oregon 
San Mateo 
Pasadena 
Pasadena 
Houston, Texas 
Los Angeles 
Pasadena 
Los Angeles 
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SUMMARY 

GRADUATE SCHOOL 
RESEARCH FELLOWS 

National Research Fellows __ _ 4 
Research Fellows of the Institute __ _ _ _____________________________________ :2:2 

ComIllonweaIth Fund Fellows _________________ _ 

International Research Fellows of the Rockefeller 
Foundation ________________________ --------- ____________ - ------------------- ------ ________ _ 

International Exchange Fellow_____________ ----------------- ________ _ 
Research Fellow of the Carnegie Corporation ________ ------- ___________ _ 
King's College Research Fellow in Aeronautics _______________________ _ 

.J unior Fellow in Chemistry of the Harvard Society of 
Fellows ______________________________________________________ -------------------------- _________ _ 

Fellow of the C. R. B. Educational Foundation ____ ------- ___ . _______ _ 
Leverhulme Fellow _____________________________________ -------------------- --------- _______ _ 
Research Assistants of the Institute ______________________________________ _ 

GRADUA"J.'E STUDEXTS 

3 

1 

1 
1 

31 

Physics _____________ _ _ _________ . ____ ". ___ ._._. _______ .. _._ .. ________ ... ___ . __ ._ .. _____ 51 
Chemistry _________ __ _ __________________ :2:2 
Chemical Engineering ________ ._________ _ __ ___________________ ____ 1 
Mathematics ____ ____________________ __________________ 9 
Geology __________________________________________________________________________________________ :20 
Biology ___________________ . _____________________________________________________________________ 15 
Meteorology __________________________________________________________________________________ 18 

Electrical Engineering ______________________________________________________________ 19 
Mechanical Engineering _______ _______________________ '7 
Civil Engineering ________________________________ . _______________________________________ 14 
Aeronautical Engineering _______________________________________________________ 45 

UNDERGRADUATE SCHOOL 

Seniors ___________________ .. _ .... _____ ... _ ... _ .. _ ...... _ .. _. ______ ... _ ... _. ________ . ___ ._ .. __ .. 135 
Juniors __ . __ . ___________ . __________ . ____________ .... ________ ... _____ . ___ .... ____ . _____ . _______ ._141 
Sophomores ___ .. _. _______ . __ . ________ . __ . _______ .. _______________ . __ . __________________ ._._164 
Freshmen .... _. _________ ._ .. _____ ._ .. ____________ . _____________ .. _. _________ . __ . ____ ._ .. ______ 1 '7:2 

68 

:2,?l 

61:2 

Total Number of Studcnts 833 



SUMMARY 

COURSES AND OPTIONS OF UNDERGRADUATE STUDENTS 

SCIENCE COURSE 

Physics ........... . 
Chemistry ....... . 
Applied Chemistry 
Mathematics ............. . 
Geology ................... . 

Seniors 
11 

8 
13 
o 

............................. 7 
Biology.......... .................... ................. ............................... 6 

Total ............................................................................... 45 

ENGINEERING COURSE 

Electrical ............................................................................. :23 
Civil ....................................................................................... :23 
Mechanical .......................................................................... 3:2 
Aeronautical ....................................................................... 1:2 

Total ................................................................................ 90 

:293 

Juniors 
15 

5 

94 
3 

10 
4 

61 

94 
15 
32 

9 

80 



Subject Page 
Abbreviations .............. 162,271 
Absences ....................... 99 
Administrative Officers ......... 7 
Admission ................... 84,138 
Admission to Upper Classes .... , 87 
Admission to Graduate 

Standing ..................... 138 
Advanc ed Degrees ......... 138, 141 
Advanced Standing ............. 87 
Advisory Council ............... 7 
Aero Club ...................... 78 
Aeronautical Laboratory ....... 71 
Aeronautics 

Undergraduate Subjects ...... 226 
Fifth-Year and Advanced 

Subjects ................ 226-228 
Aid for Students ............. 92, 100 
American Petroleum Institute 
Fello~ships ................... 157 

Applied Mechanics 
Undergraduate Subjects .. 231-232 
Advanced Subjects ............ 232 

Asphalt Institute Fellowships .... 157 
Assembly ....................... 162 
Assistantships .................. 156 
Associa ted Student Body ...... 77, 90 
Associa tes ...................... 60 
Associates, Hall of the ........... 75 
Astrophysical Observatory and 

Laboratory ................... 115 
Astrophysics .................... 115 
Astronomy and Physics 

Club .......................... 78 
Athenffium ......... , ......... 75, 156 
Athletics ........................ 78 
Auditorium ..................... 72 
Bachelor of Science, 

Degree of ............... 62, 99, 267 
Balch Graduate School of the 

Geological Sciences ........... llO 
Biological Sciences ........... 73, 113 
Biological Laboratories ......... 73 
Biology 

Undergraduate Subjects .. 247-249 
Advanced Courses ........ 249-250 

Blacker House .................. 76 
Blacker Scholarships ............ 100 
Board of Trustees. . . . . . . . . . . . . .. 6 
Books, Cost of. . . . . . . . . . . . . . . . . .. 91 
Breakage ....................... 94 
Bridge Laboratory of Physics ... 65 
Buildings and Facilities ......... 65 
Calendar ........................ 4, 5 
California Institute Associates .. 60 
California Tech, School Paper. 78, 90 
Change of Schedule .............. 94 
Chemical Engineering .......... 103 
Chemical Laboratories .......... 66 
Chemistry .................. 103, 173 
Chemistry, Applied, Laboratory .. 67 

Subject Page 
Chemistry and Chemical 

Engineering 
Undergraduate Subjects .. 205-209 
Fifth-Year and Advan~ed 

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 .................. " 5 
Commencement ............... 5,264 
Conditions Removed ............ 96 
Contents ......... " . ......... ... 3 
Cosmopolitan Club .............. 78 
Cost of Supplies and Books. . . . .. 91 
Courses in Engineering ...... 159 164 
Courses in Science ........... 160' 169 
Credi ts ........................ .'. 96 
Crellin Chemical Laboratory ... " 66 
Culbertson Hall ................. 72 
Dabney Hall of the 

Humanities ................ 72, 119 
Dabney House .................. 76 
Damage to Property ............. 91 
Daniel Guggenheim Aeronautical 

Laboratory ................ 71, 108 
Daniel Guggenheim Airship 

Institute ...................... 108 
Daniel Guggenheim Gr::tduate 

School of Aeronautics .......... 108 
Dates of Examinations ...... 5,85,88 
Deans........................... 7 
Debating. . . . . . . . . . . .. . ........ 79 
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