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@Talendar

1931
JaNvARY S R ~.Registration (9 AL M. to 3 I, M)
JaNvary 2o Examinations for Removal ot Conditions
Marcu 1..1ast Day for Applications for Fellowships and Assistantships
Marcrr 19-21 SO SRS Term Examinations

Marcrr 20 Notifications of Award ot Fellowships and Assistantships

Marersr 20 ....End ot Sccond Term (12 M.)
Magen 22-200 e S . Recess
MarcH 28 (R ...Meetings of Registration Committees
Marerr 30, ... [R R Registration (9 A, M. to 3 P. M.)
ApriL I8 ... Examinations for Removal of Conditions
May 11 [ ~..Last Day for Removing Senior Deficiencies
May 28 Lust Day for Examinations and Presenting Theses for the

Degree of Doctor of Philosophy
Mavw 28-20. Examinations for Admission to Freshman Class
and for Ireshman Scholarships
MAY 30 e Memorial Day Recess

Juse 4. Luast Day for Examinations and Presenting Theses for the
Degree of Master of Science
JUNE 6o End of Examinations for Candidates for the Degrees of
Bachelor of Science and Master of Science

Juxre 9-13.. _Term Examinations for all Undergraduates except Seniors

JUNE 9o ..Mcctings of Committces on Course in Engineering
and Course in Science (10 A. M.)
Jose 10 O Faculty Meecting (10 A. M.)
Joxe 11 [ SO Class Day
Juxe 12, R O ........Commencement
Jose 12 FS O - Annual Mecting of Alumni Association
Juxse 18 - [ ¥nd of College Year (12 M.)
Juxr 11-13.... — e Examinations for Admission to Upper Classes
JUNE 22 RS Meetings of Registration Committees
SepreaBer 15-16..... ... Examinations for Admission to IFreshman Class

SepTEMBER 21-22.. . Examinations for Admission to Upper Classes



CALENDAR—Continued

SEPTEMBER 24.. ... Examinations for Removal of Conditions
SEPTEMBER 24 Registration of Freshmen (8:30 A. M.)
SEPTEMBER 25, oo ..General Registration (9 A. M. to 3 P. M.)
SEPTEMBER 20....coooeie s General Registration (9 A. M. to 12 M)
SEPTEMBER 28.. oo Beginning of Instruction
NOVEMBER 26-29.......oooieiiiee e Thanksgiving Recess

Drcemper 1...Last Day for Announcing Candidacy for Bachelor’s Degree
DECEMBER 16-19. ... e Term Examinations

DECEMBER 19........ .. Last Day for Filing Applications for Candidacy for
the Degree of Doctor of Philosophy, to be Con-
ferred June, 1932

DeceMyrERr 19 . End of First Term (12 M.)
JANUARY 2, 1932 Meetings of Registration Committees

JANUARY 4 Registration (9 A. M. to 3 P. M.)




Che Board of Trustees

(Arranged in the order of seniority of service)

Term
Expires

Hiranr W WADSWORTH . ..oie oot enenen 1932
716 South El Molino Avenue, Pasadena.

ARTHUR H.u FLEDING. oottt e eneeeeeacan 1930
1008 South Orange Grove Avenue, Pasadena.

GEORGE E. HALE oo oot T 1932
739 Hermosa Avenue, South Pasadena.

CITARLES W GATES oot e e oo 1933
Fordyce, Arkansas.

HENRY M. ROBINSON . oo [, e 1931
195 South Grand Avenue, Pasadena.

R Co GILLIS oo e e 1932
15304 Beverly Boulevard, Pacific Pallsadcs

R R. BLACKER cceiceoieei oottt S, ....1934
1177 Hillerest Avenue, Pasadena.

HARRY CHANDLER oot [ 1934
The Times, Los Angeles.

HENRY W. O M ELVEN Y oot eie st o e e e e e oo eeoamene 1930
Title Insurance Building, Los Angeles.

ATTAN Co B AL e e 1933
Biltmore Hotel, L.os Angeles.

LoUIS D\ RICKETTS oot em e memee oo aeomeme e eea 1930
349 South Grand Avenue, Pasadena.

Josern B. DaBxEY.. [ 1931
1208 Bank of Italy Building, Los Angeles.

WILLTAD Lo HONNOLD o ooeeeeeeeee ettt 1931
523 West Sixth Street, Los Angeles.

HARRY Jo BAUER ool 1934
1220 Hillerest Avenue, IPasadena,

BeN R. MEYER oo IS SO 1933
Doheny Road, L.os Angeles.

Hagrvey S. Mupp 1934
1500 Benedic Cam on Road, Beverly Hills.

OFFICERS
ARTHUR H, FLEMING. ..o i President

Arrax C. Bancu irst Vice-President
Criarnes W, GATEs... Second Vice-President and Treasurer
Hiraar W, WADSWORTII.....occooooo ... . .Third Vice-President
Epwarp C. BARRETT.cooooooo oo Secretdrv “and Assistant Treasurer

FINANCE COMMITTEE
Arruvr H. FrEmive, Chairman
ArLpan C. Barncu WiLtiam I.. Hoxxorn
Cuarces W. GATEs Bex R. Myver
TLovis D, Ricxerrs



Administrative Officers of the Institute

EXECUTIVE COUNCIL

Roperr A. Mirrikax, Chairman Tirorxas H. MorganN
ArvLax C. Barcu Wirriax B. MuxNro
Arravr H. FLEyixe Artrur A. NOYES
Georce E. Hare Hexry M. Rorinsox

Epwarp C. Barrert, Secretary

CHAIRMEN OF DIVISIONS
Ropert A. M1LLixax... Physics, Mathematics, and Electrical Engineering

ARTHUR A. NOYES..... oo Chemistry and Chemical Engineering
Fraxxriy THoMAS ... Civil and Mechanical Engineering
JouN P. BUWALDA......ooi Geology and Paleontology
TrodAs H. MORGAN . e Biology
CLINTON K. JUDY oo e Humanities
RoOYAL W, SORENSEN ....oiiiiiiiice e oo Physical Education

OTHER OFFICERS

FrepEric W, HiNricHSs, JRe.oooo Dean of Upper Classmen
JOHN R. MACARTHUR. ccoceeieeeeeceeeee e e eeaaeeanes Dean of Freshmen
EDWARD C, BARRETT. coo oot Secretary
HARRY C. VAN BUSKIREK ..ooooiii i Registrar
W NovmL BIRCHBY .o Assistant Registrar

Aduisory Connril

Joux J. Carry, Vice-President, American Telephone and Telegraph
Company.

Gaxo Duwnw, President, J. G. White Corporation.

Fraxx B. Jewgrr, President, Bell Telephone Laboratories, Inc., and
Vice-President, American Telephone and Telegraph Company.

Jorx C. Merriam, President, Carnegie Institution of Washington.
Craries L. Reesg, Chemical Director, ¥. I. du Pont de Nemours and
Company.
ADVISER IN ATHLETICS
Davip Braxxkexrmorx, Pasadena



Offirers and Cmumittees of the Faculty

OFFICERS
Crararay, William B, Munro.
Secrerary, H. C. Van Buskirk.
DEeax or Uprer Crassyex, F. W. Hinrichs, Jr.
Deax or Fresumew, J. R. Macarthur.

GENERAL COMMITTEES
Facvrry Boarn, Chairman, E. C. Watson; Secretary, 1. C. Van Buskirk.
The Board consists of the officers of the Faculty, of the chair-
men of the Divisions of the Institule, of the chairmen of the Com-
mittees named below, and of three members at large.
RrGistrarioN, Chairman, H. C. Van Buskirk.
I'restiarax Recisrrarrox, Chairman, J. E. Bell.
Cotrse 18 ExGixNeeriNg, Chairman, W, H. Clapp.
Course 1N Sciexce, Chairman, S. S. Mackecown.
Grapvare Srepy, Chairman, R. C. Tolman; Secretary, 1. S, Bowen,
Hoxor Srusexts, Chalrman, E. H, Swift.
StropExT RELatioxs, Chairman, I'. ‘Thomas.
Puysicar Epucarion, Chairman, R. W, Sorensen.

Resparely Assoriates, 1930-1931

SamurL JacksoN Barxerr, Pru.D,
Research Associate in Physics
Arnert BEixstein, Pu.D.
Nobel Taureate
Research Associate in Physics
University of Berlin
Arserr Asrauay Micuetsox, Pu.D,, LL.D., Sc.D.
Nobel Laureate
Research Associate in Physics
Professor of Physics, University of Chicago
Pavt Eirexvesr, Pu.D.
Research Associate in Physics
Professor of Mathematical Physics, University of Feiden
Harry O. Woon, M.A.

Research Associate in Seismology
Research Associate of Carnegie Institution of Washington



Stafl of Iustrurtion and Resparch

Roserr A~NprEws Miiuikax, Pr.D., LL.D, Sc.D., Nobel Laureate

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, 1846-1897; Associate,
1897-1899; Instructor, 1899-1902; Assistant Professor, 1902-1307; Asso-
ciate Professor, 1907-1910; Professor, 1910-1921. Sc.D. (hon.), Oberlin
College, 1911; Northwestern University, 1913; 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; LL.D., Univer-
sity of California, 1924; University of Colorado, 1927; University of
Michigan, 1929; Ph.D., (hon.), King John Casimir University, Lwow,
Poland, 1926; University of Ghent, 1827; Docteur Honoris Causa. Uni-
versity of Liege, 1930; Vice-President, American Assgociation for the
Advancement of Science, 1911; President, 1929; President, American
Physical Society, 1916-1918; Vice-Chairman, National Research Coun-
cil, 1916-; Lieutenant Colonel, U. 8. A., and Chief Science and Re-
search Division of Signal Corps, 1917-1919; American Representative,
Troisiéme Conseil de Physique, Solvay, Drussels, 1921; Iixchange Pro-
fessor, Belgium, 1922; American Representative, Committee on Intel-
lectual Cooperation, League of Nations, 1922-. Member, American
Philosophical Society, National Academy of Sciences, American Acad-
emy of Arts and Sciences. Corresponding Member, Société Batave
de Philosophie Expérimentale 4 Rotterdam, Académie des Sciences
de Russie, Institut de France Académie des Sciences, Royval Accad-
emia della Scienze Dell’ Istituto Bologna. Hon. Member, Royal Insti-
tution of Great Britain, La Société Hollandaise des Sciences, Royal
Irish Academy, Die Gesellschaft der Wissenschaften zu Géttingen.
Recipient of Comstock Prize, National Academy of Sciences, 1913;
of Edison Medal of the American Institute of Ilectrical Engineers,
1922; of the Nobel Yrize in Physics of the Royal Swedish Academy,
1923; of the Hughes Medal of the Royal Socicty of Great Britain, 1923;
of the Faraday Medal of the London Chemical Society, 1924; of the
Matteucci Medal of the Socicta Italana 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,
and of the Gold Medal of the Radiological Society of North America.

California Institute, 1916-
1640 Oak Grove Avenue

Taomas Huxt Morcax, Pu.D., LL.D., Sc.D.
Chairman of the Division of Biology, William G. Kerckhoff Laboratories
of the Biological Sciences
Member of the Executive Council

B.S., State College of Kentucky, 1886; M.S., 1888; Ph.D., Johns Hopkins
University, 1890. Professor of Biology, Bryn Mawr College, 1891-1904;
Professor of Experimental Zoology, Columbia University, 1904-1928,
LI.D., State College of Kentucky, 1916; Johns Hopkins University,
1917; McGill University, 1921; Sc.D., University of Edinburgh, 1922;
University of Michigan, 1924. Fellow of American Association for the
Advancement of Science; Member, American Philosophical Society;
Foreign Member, Royal Society of London; Corresponding Member,
Academy of Petrograd; Honorary Member, Royal Irish Academy,
Société Biologique de France, Société Zoologique et Malacol de Belge,
Société des Sciences Médicales et Naturelles de Bruxelles, Royal
Society of Science of Upsala, Zoological Societies of Norway, Den-
mark, Finland, Moscow, and Munich; President, National Academy of
Sciences, 1827-. California Institute, 1928-

1149 San Pasqual Street
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Wirriay Bexxerr Musgro, Pu.D., LL1.D., LD,

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, 189%; Ph.D., 1900, M.A. (hon.), Williams College, 19%04;
LIL.D., Queens University, 1912; Litt.D.,, TUniversity of Southern
California, 1930; Parker Traveling Fellow, IHarvard University, 1900-
1901; Instructor in History and Political Science, Williams College,
1901-1904; Instructor in Government, Harvard University, 1904-1906;
Assistant Professor of Government, 1306-1912; Professor of Municipal
Government, 1912-1925; Jonathan Trumbull Professor of American
History and Government, 1925-1930; Chairman of the Division of His-
tory, Economics and Government, Harvard University, 1920-1928;
Weil Foundation Lecturer, University of North Carolina, 1921; Mc-
Bride Foundation Leccturer, Western Reserve University, 1925; Jacob
H. Schiff Foundation Liecturer, Cornell University, 1926; Marfleet L.ec-
turer, University of Toronto, 1929; President of the American Asso-
ciation of University Professors; President of the American Political
Science Association, 1927; Major, United States Army, 1918-1919;
Kellow of the American Academy of Arts and Sciences. California

Institute, 1925~
268 Bellefontaine Street

ArtHUR AMos Noves, Pu.D.,, LL.D., Sc.D.
Director of the Gates Chemical Laboratory
Member of the Executive Council

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887; Ph.D.,
University of Leipzig, 1890; LL.D., University of Maine, 1908;
Clark University, 1909; University of Pittsburgh, 1915; Sc.D. (hon.),
Harvard University, 1909%; Yale University, 1913. Assistant and In-
structor in Analytical Chemistry, Massachusetts Institute of Tech-
nology, 1887-1892; Instructor in Organic Chemistry, 1892-1894; Assis-
tant and Associate Professor of Organic Chemistry, 1894-1899; Pro-
fessor of Theoretical Chemistry, 1839-1919; Director of the Research
Laboratory of Physical Chemistry, 1903-1919. Acting President,
Massachusetts Institute of Technology, 1907-1909; President, American
Chemical Society, 1904; President, American Association for Advance-
ment of Science, 1927; Honorary Fellow, Royal Society of Edinburgh;
Member, National Academy of Sciences, American Philosophical
Society, and American Academy of Arts and Sciences. Willard Gibbs
Medal, American Chemical Society, 1915. Davy Medal, Royal Society,
1927, California Institute, 1913-

1025 San Pasqual Street

JouN Aveusr ANDERsON, Pu.D.
Executive Officer of the Observatory Council
Research Associate in Astrophysics*

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

tute, 1928- 994 Poppy Street, Altadena

Epwarv Ceci Barrerr, B AL
Secretary of the Institute
B.A., State University of ITowa, 1906. Assistant Secretary, Board of Re-
gents, 1906-1907; Registrar and Secretary to the President, State
University of Iowa, 1907-1911. California Institute, 1911-
942 North Chester Avenue

*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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Harry Batemaw, Pa.D.
Professor of Mathematics, Theoretical Physics, and Aeronautics

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship, Trinity
College, Cambridge, 1905-1911; Universities of Gottingen and Paris,
1905-1906; M.A., Cambridge University, 1906; Ph.D., Johns Hopkins
University, 1913. Lecturer in Mathematics, University of Liverpool,
1906-1907; Reader in Mathematical Physics, University of Manchester,
1907-1910; L.ecturer 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-
1101 San Pasqual Street

Stuart JEFFERY BaTES, PH.D.
Professor of Physical Chemistry

B.A., McMaster University, Toronto, 1807; M. A., 1909; Ph.D., University
of Illinois, 1912, Chemist, Comfort Soap Works, Toronto, 1907-190%;
Research Assistant, McMaster University, 1909-1910; Fellow in Chem-
istry, University of Illinois, 1910-1912; Research Associate in Physical
Chemistry, 1912-1913. Instructor in Analytical Chemistry, University
of Illinois, 1913-1914; Research Associate in Physical Chemistry,
Massachusetts Institute of Technology, 1922-1923 (on leave from Cali-
fornia Institute of Technology). California Institute, 1914-

2011 Rose Villa Street

Karr Joser Berar, Pu.D.
Research Associate in Biology

Ph.D., University of Vienna, 1919. Assistant at the Kaiser Wilhelm Ingsti-
tut of RBiology, Rerlin-Dahlem, 1918-1828; Associate Member, 1928-~;
Privat docent in Zoology, University of Berlin, 1924-. California Insti-

tute, 1929-1931.
570 North Michigan Avenue

Eric TemprE Brery, Pu.D.
Professor of Mathematics

A.B., Stanford University, 1904; A .M., University of Washington, 1908;
Ph.D., Columbia University, 1912, Instructor, Assistant Professor,
Associate Professor, University of Washington, 1912-1922; Professor,
1922-1926, Bécher 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, Member of National Academy of Sciences.

California Institute, 1926-
434 South Michigan Avenue

James Epcar Bery, Pa.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, 1910-1%11, 1913-1916. California

Institute, 1916-
R. D. 1, Box 639
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Joux Prrer Buwarna, Pr.D.
Professor of Geology
”'S", U}]i\'L‘I:SitY of California, 1912; Ph.D., 1915. Instructor, University of
Cal_gforma, 1915-1917; Assistant Professor of Geology, Yale University,
1917-1921; Associate Professor of Geology, University of California,
1921-1625; Professor of Geology. 1923; Dean of the Summer Sessions.
1923-1925. Assoclate Geologist, U. S. Geological Survey. Member, Fed-
eral Advisory Board for Yosemite National Park, 1928-. California

Institute, 192
315 Sounth Chester Avenuc

W. Howarp Crarp, F.M,
Professor of Mechanism and Machine Design

E.M., University of Minnesota, 1301. Instructor in Mathematies, AMacal-
ngter College, 1897-1888. Superintendent and Designing Engineer,
Sherman Engineering Company, Salt ILake City, 1%05-1909; Superin-
tendent, Nevada-Goldfield 1leduction Company, Goldfield, Nevada,
1909-1910. California Institute, 1911-

95 South Mentor Avenue

Harnix Craig, Pu.D.
Associate in English

B. A., Centre College, 1837; M.A., Princeton University, 1895; Ph.D., 15%01.
Charles Scribner Fellow in English, Princeton University, 1899-1901;
Instructor in Jonglish, 1901-1905; Egerstoune Preceptor in English,
1905-1910; Professor of Iinglish, University of Minnesota, 1910-1919:
Professor of Inglish, and Head of Department, State University of
Towa, 1919-1928: Professor of KEnglish, Leland Stanford University,
1928-. California Institute, 1930-1931.

Athenzum

Roserr L. DaveHErTY, 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, 1310-1916; Professor of Hydraulic
Engineering, Rensselaer Polytechnic Institute, 1916-1913. Member of
Council., American Society of Mechanical Engineers, 1925-1928: Vice-
President, 1028-; Vice-Chairman and Chairman, Board of Directors,
City of Pasadena, 1927-. California Institute, 1919-

373 South Euclid Avenue

Gonr¥rEy Davies, M.A.
Associate in English 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.

California Institute, 1930-
Athenzeum

Doxarp Ryper Dickey, M.A.
Research Associate in Vertebrate Zoology

A.B., Yale University, 1910; M.A. (hon,), Occidental College, 1925. Call-
fornia Institute, 1926-
514 Rosemont Avenuce
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Paur Sornus Epstelx, Pa.D.
Professor of Theoretical Physics

C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., University of Munich,
1914, Assistant in Physics, Moscow Institute of Agriculture, 1906-
1907; Assistant in Physics, Moscow University, 1907-1909; Privat
Adocent, Moscow University, 1309-1913; Privat docent, University of
Zurich, 1919-1922. Member, National Research Council, National Acad-
emy of Sciences. California Institute, 1921- .

359 South Michigan Avenue

Max Farraxp, Pua.D., LL.D,

Associate in American History

A.B., Princeton University, 189%2; A.M., 1893; Ph.D., 1896. M.A. (hon.),
Wesleyan University, 1900; Yale University, 1908; LL.DD., Occidental
College, 1928. Instructor, Associate Professor and Professor of His-
tory, Wesleyan University, 1896-1901; Professor and Head of the
Department of History, Leland Stanford University, 1901-1908; Acting
Professor of American History, Cornell University, 1905-1906; Profes-
sor of History, Yale University, 1908-1925; Director of Research at the
Huntington Library, 1927-. California Institute, 1928-

179 Scuth Orange Grove Avenue

Bexo GurExserg, Pu.D.
Professor of Geophysics

Technische Hochschule, Darmstadt, 1907; Universitit Géttingen, 1908:
Ph.D., 1911. Assistant Zentral Biiro der Internationalen Seismolo-
gischen Vereinigung, Strassburg, 1913-1914; Reichszentrale fuer Erd-
bebenforschung, Strassburg, 1914-1919: Privatdozent fuer Geophysik,
Universitit Frankfurt A/M, 1924-1926; A. O. Professor, 1926-1930.
Member of Comimittee on Physics of the Earth (subsidiary Committee
on Internal Constitution of the Earth) of the National Research Coun-
cil, Washington, 1927. California Institute, 1930-

131 Annandale Road

Freperic W, Hixricas, 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 Mechanies, University
of Rochester, 1910-1919. California Institute, 1920-

1071 Garfield Avenue

Sk HerserT Jacksow, K.B.E.,, F.R.S.
Research Associate in Instrument Design

Director of the British Scientific Instrument Research Association. Lately
Daniell Professor of Chemistry in the University of London (King's
College). California Institute, 1929-

Crinron Kerry Jupy, M.A.

Professor of English Language and Literature

A.B., University of California, 1903; M.A., 1907; B.A., Oxford University
1909; M.A., 1913; M.A., Harvard University, 1917. California Institute

1909-
1325 Woodstock Road, San Marino
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Trieonor vox Kiryix, Pri.D., Dr. Ixc.
Director of the Graduate School of Aeronautics

AL 1., Budapest, 1902; Ph.D., Gottingen, 1908, Honorary degree of Doctor

of Engineering, University of Berlin, 1929, Privat docent, Gottingen,
1910-1913; Professor of Mechanics and Aerodynamics, Director of the
Aerodynamical Institute, University of Aachen, 1913- DMember of
Gesellschaft de Wissenschaften zu Gottingen, 1925; foreign member
of the Royal Academy of Sciences, Toronto, 1928, California Institute,

1928- Hotel Green

Gramay Arrax Laixa, 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’ Kducational 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- 1081 Llizabeth Street

Joux Roserrson Macawraur, Pu.D.

Professor of Languages
Dean of Freshmen

B.A., University of Manitoba, 1892; Ph.D., University of Chicago, 1903.

S.B.,

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 Tnternational Committee of Young Men's Christian Asso-
ciation, Ellis Island, 1910-1911. California Institute, 1920-

866 South Pasadena Avenue

RomeEo Raour MartEL, S.B,
Professor of Structural Engineering

Brown University, 1912. Instructor in Civil Engineering, Rhode
Island State College, 1913-1914; Instructor in Civil Engineering,
Mechanics Institute, 1914-1915. With Sayles Finishing Plants, Sayles-
ville, R. I., 1915-1918; with Atchison, Topeka and Santa Fe Railway,
Amarilio, 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. California Institute, 1918-

690 South Mentor Avenue

Fraxcis Gruapaeim Pease, D.Sc,
Associate in Optics and Instrument Design*

., 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, 1004-1913: Astronomer, 1911; In
Charge of Instrument Design, 1913-. Chief Draftsman, National Re-
search Council, 1918, Fellow of Royal Astronomical Society, London.

California Institute, 1928- 824 North Holliston Avenue

*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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Rrussern. Wirtiayws Porter, M.S.
Associate in Optics and Instrument Design

M.S. (hon.), Norwich University, 1917. Made eight trips to Arctic Reglons
with Peary, Fiala-Ziegler, and Baldwin-Ziegler as artist, astronomer,
topographer, survevor, or collector for natural history; three trips into
Alaska, British Columbia, and Labrador. Instructor in architecture,
Massachusetts Institute of Technology, 1916-1917; optical work, Bureau
of Standards, Washington, I>. C., 1917-1018: Optical Associate with the
Jones & Lamson Machine Co., 1018-1828. California Institute, 1928-

405 South Hollisten Avenue

Freverick ILesnie Raxsome, Prr.D.
Professor of Economic Geology

B.S., University of California, 1893; Ph.D., 1896. Assistant in Mineralogy
and Petrography, Harvard Universityv, 1896-1897; Assistant Geologist,
U. S. Geological Survey, 1897-1900; Geologist, 1900-1923; in charge of
sections of western areal geology, 1912-1916, and of metalliferous de-
posits, 1912-1923; Professor of Economic Geology, 1923-1927, and Dean
of the Graduate College, 1926-1927, University of Arizona. Fellow,
Geological Society of America, American Association for the Advance-
ment of Science; Member, National Academy of Sciences, National
Research Council; President, Geological Society of Washington, 1913;
President, Washington Academy of Sciences, 1918; Corresponding
Member, Societe Géologique de Belgique; President, Society of Eco-
nomie Geologists, 1928. California Institute, 1927-

543 South San Marino Avenue

Twueonore Gerarp Soares, P D, D.D.
Professor of Ethics
A.B., University of Minnesota, 1891; A.M., 1892; Ph.D., University of Chi-
cago, 18%4: D.B., 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.

California Institute, 1927-
1542 Morada Place, Altadena

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

R.S., in Electrical Engineering, University of Colorado, 1905; E.10., 1928.
Associated with General Electric Co., Schenectady, N. Y., and Pitts-
field, Mass., 1905-1910; Consulting Engineer, Pacific Tight and Power
Corporation, 1913-1917, Consulting Engineer, U. 8. Ilectrical Manu-
facturing Company, 1917-1929. Consulting Tngineer, Circuit Breaker
Research Department, General Rlectric Company, 1929-1930. Cali-

fornia Tnstitute, 1910-
384 South Holliston Avenue

Cuester Stock, Pu.D.

Professor of Paleontology
B.8., 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, Vertebrate Paleontologist, Los Angeles Museum. California

Institute, 1926-
1633 Linda Vista Avenue
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Avrrep HENrY SturtEvaxT, PH.D.

Professor of Genetics

1912: Ph.D., 1914, Tesearch Assistant, Car-
: Member ol National Academy of Sciences.

410 South Oakland Avenue

A.B., Columbia TUniversity
negie Institution, 19135-

Carr. Crarp Troxas, M.E,
Associate in Engineering Research

Stanford University, 1891-1894; M,E., Cornell University, 1835, Engaged
in Design and Construction of Marine Machinery for Merchant and
Naval Vessels, 1895-1904. DProfessor of Marine Engineering, Cornell
University, 1904-1908. Chairman, Department of Mechanical Engi-
neering, University of Wiscongin, 1908-1913; Head of Department of
Mechanical Engineering, Johns Hopkins University, 1913-1920. Man-
ager, Machinery Design and Fabrication, United States Government,
Hog Island Shipyard, 1917-1919 (on leave from Johns Hopkins Uni-
versity). Vice-President, Dwight P. Robinson & Company, Inc.,
Engineers and Constructors, 1923, Member American Engineering
Council, 1923-. Longstreth Medalist, Franklin Institute, for work on
measurement of gases, 1912, California Institute, 1925-

165 Linda Vista Avenue

Franxriy THoMass, 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, 1810-1912. Construction ¥Foreman, Mines
Power Company, Cohalt, Ontario, 1909-1910; Designer, Alabama Power
Company, Birmingham, Alabama, 1912-1913. Assistant Engineer, U. S.
Reclamation Service, 1919. Member and Vice-Chairman, Board of
Directors, City of Pasadena, 1921-1927; Member and Vice-Chairman,
Board of Directors, Metropolitan Water District, 1928-; Director,
American Society of Civil Engineers, 1930-. California Institute, 1913-

685 South Kl Molino Avenue

Ricuarp CuAace Tonmaxn, Pu.D.
Professor of Physical Chemistry and Mathematical Physics

S.B. in Chemical Engineering, Massachusetts Institute of Technology,
1903; Ph.D., 1910; Student, Universities of Berlin and Crefeld, 1903-
1904, Dalton Fellow, Instructor in Theoretical Chemistry, and Research
Associate in Physical Chemistry, Massachusetts Institute of Tech-
nology, 1905-1910; Instructor in Physical Chemistry, University of
Michigan, 1910-1911; Assistant Professor of Physical Chemistry, Uni-
versity of Cincinnati, 1911-1912; Assistant Professor of Chemistry,
University of California, 1912-1916: Professor of PPhysical Chemistry.
University of Illinois, 1916-1918; Chief, Dispersoid Section, Chemical
Warfare Service, 1918; Associate Director and Director, Fixed Nitro-
gen Research Laboratory, Department of Agriculture, 1919-1921.
Member of National Academy of Sciences, and of American Academy
of Arts and Sciences. California Institute, 1921-

345 South Michigan Avenue
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Harry Crarx Vax Buskirk, Pu.B.
Professor of Mathematics
Registrar
Ph.B., Cornell University, 1837. California Institute, 1304-
390 South Holliston Avenue

Earxest CHaRLEs Warsow, Pr.B.
Professor of Physics

Ph.B., Lafayette College, 1914; scholar in Physics, University of Chicago,
1914-1915; Assistant in Physics, 1915-1917. California Institute, 1919~
1124 Mar Vista Avenue

Wirtiam Mogris Davis, P D., Sc.D.
Visiting Professor in Physiographic Geology

B.8., Harvard University, 186y; M.£., 1870, Sc.D. (hon.) University of
Cape Town, 1905; Melbourne University, 1914. Ph.D., (hon.) Uni-
versity of Greifswald, 1906; University of Christiania, 1911. Instructor
in Physical Geography, Harvard University, 1879-1885; Assistant Pro-
fessor, 1885-1890; Professor, 1890-1899; Sturgis-Hooper Professor of
Geology, 1899-1912; Emeritus Professor, 1912-. Member: National
Academy of Sciences, American Geological Society, American Philo-
sophical Society. Homnorary Member, Geological Societies of New
York, Berlin, Leipzig, Greifswald, Frankfurt, Petrograd, Amsterdam,
Stockholm, Geneva, Neuchatel, Vienna, Budapest, Rome and Madrid.
Corresponding Member, Berlin Academy, Yaris Academy, Academy
dei Lincei. Foreign Member, Stockholm and Christiania Academies.
California Institute, 1930-1931.

Evcexne Karman, M.S., M.E.
Visiting Professor of Civil Engineering

2.8, in Mathematics, University of Gottingen, 1908; M.S., University of
Budapest, 1909; M.S. in Civil Engineering, Institute of Technology,
Budapest, 1913. Consulting Engineer at Milano. Privat Docent of
Civil Engineering, University of Roma, 1927; Privat Docent, Univer-
sity of Milano, 1928-1930. California Institute, 1930-1931.

1520 Ingraham Street, Los Angeles

Erxest GustaF ANDERsON, Pr.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

Ira SrracUE BowexN, Pu.D.
Associate Professor of Physics

A.B., Oberlin College, 1919; Ph.D., California Institute of Technology, 1926.
Assistant in Physics, University of Chicago, 1920-1921. California

Institute, 1921-
1848 Keystone Street
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Roscoe GiLxey Dickixsox, Pr.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, 1916-1417. National Research Fellow in Chemis-
try, 1920-1923. TFellow of the International Education Board in Europe,
1924-1925. California Institute, 1917~

530 Bonita Avenue

Horace Narmaxier Griserr, 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. California Institute, 1929-
Athenweum

Avexaxover Goerz, Pu.D.
Associate Professor of Physics
Ph.D., University of Géttingen, 1921: Habilitation, 1923. Assistant Pro-

fessor of Physics, University of Gottingen, 1923-1927. Fellow in Physics
of the International Education Board, 1927-1928. California Institute,

1927-
1185 Banyon Street

Wirtrtsar Veryninnioy Howvsron, Pu.D.
Associate Professor of Physics

B.A. and B.3c. 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. California Institute, 1925-

2428 Ridgeway Road, San Marino

Wirriam Nosre Lacey, Pr.D.
Associate Professor of Chemical Engineering

A.B, in Chemical Engineering, 1911, and Chemical Engineer, 1912, Leland
Stanford Junior University; M.S., 1813, Ph.D., 1815, University of
California. 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. Cali-

fornia Institute, 1916-
334 Berkeley Avenue

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

B.A., Ohio State University, 1907; M.A., 1908; Assistant in Organic Chem-
istry, Ohio State University, 1907-1909; Fellow in Chemistry, Univer-
sity of Chicago, 1909-1910; Chemist, Bureau of Chemistry, United
States Department of Agriculture, 1910-1312. Chemist, Government
of Porto Rico, 1812-1813. California Institute, 1813~

97 North Ilolliston Avenue



20

CALIFORNIA INSTITUTE OF TECHNOLOGY

Grorce Ruperr MacMiNy, A.B.
Associate Professor of English Language and Literature

A.B., Brown University, 1905. Instructor in English, Brown University,

1907-1909; lowa State College, 1909-1910; University of California,
1910-1918. Ddlanager of the University of California Press, 1912-1913.
Editor, University of California Chronicle, 1915, California Institute,
1918~

255 South Bonnie Avenue

Wirriasr W, Miciragr, B.S.
Associate Professor of Civil Engineering

. In Civil Engineering, Tufts College, 190%. With New York City on
topographic surveyvs, 1909-1911; with The J. G. White Ingineering
Corporation, 1912-1913 and 1915; Instructor, Department of Drawing
and Design, Michigan Agricultural College, 1914; Office Engineer with
“he Power Construction Company of Massachusetts, 1914-1915; in
private engineering practice, 1916-1918. Iingineer, Palos Verdes Hs-
fates, summer of 1922; Associate with County Tngineer, Ulster
Cm;gnty, N. Y., summers of 1925, 1928, and 1930, California Institute,
1018~

388 South Oak Avenue

Aristorr.e D. Micmar, Prr.D.

Associate Professor of Mathematics

A.B, Clark University, 1920; A.M., 1921; Ph.D., The Rice Institute, 1924

Instructor in Mathematics, Summer Quarter, University of Texas,
1924; Instructor in Mathematics, The Rice Institute, 1924-1925; Na-
tional Research Fellow in Mathematics, 1925-1927; Assistant Professor
of Mathematics, Ohio State University, 1927-1929. California Insti-

tute, 1929-
1067 San Pasqual Street

Lixus Carrt Paviixe, Pu.D.

Associate Professor of Theoretical Chemistry

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

Technology, 1925. 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 Califor-
nia, 1928-. California Institute, 1922~

1245 Arden Road

Wirniam L. Staxtox, 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, 1505-1306; Professor of English and Director
of Athletics, Hamilton Institute, 1906-1508; Graduate student of En-
glish, Columbia University, 1907; Director of Athletics and Instructor
in Dramatics, Pomona College, 1308-1916; Director of Athletics and
Instructor in KEnglish and Dramatics, Occidental College, 1916-1917,
1919-1921, California Institute, 1921~

515 Manzanita Avenue, Sierra Madre
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Luruer Ewixce WEAR, Pu.D.
Associate Professor of Mathematics

A.B., Cumberland University, 1802; Ph.D., Johns Hopkins University, 1913.
Instructor in Mathematics, University of Washington, 1913-1918, Cali-

fornia Institute, 1918-
68 South Grand Oaks Avenue

Frrrz Zwicky, Pu.D.
Associate Professor of Theoretical Physics
Graduate, Eidg. Technische Hochschule, Zurich, 1920; Ph.D., 1922, Assis-
tant in Physics, Kidg. Technische Hochschule, 1921-1925. Fellow in
Physics of tne International Education Board, 1925-1927. California

Institute, 1925-
Athenmum

Rrcitarp McLrax Bapcer, Pu.D.
Assistant Professor of Chemistry

B.S., California Institute of Technology, 1921; Ph.D., 1921{. International
Research Fellow in Chemistry, 1928-1929. California Institute, 1921-

218 Highland Avenue, Monrovia

Arxorp Onrvitie Brexsrax, Pu.D.
Assistant Professor of Chemistry
B.8., University of Illinois, 1922; M.S., 1923; Ph.D., California Institute of
Technology, 1928. Research Associate, Bell Telephone Laboratories,
1924-1926. California Institute, 1928-
107 South Grand Oaks Avenue

Hexry Borsoox, Pu.D.
Assistant 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, California Institute, 1929-

154 Marion Avenue

Turonostvs Dopzizansky

Assistant Professor of Genetics
Diploma, University of Kiev, 1921. Assistant in Zoology. Polvtechnin
Institute of Kiev, 1921-1924. Lecturer in Genetics,” University of

Leningrad, 1324: Research Fellow, Bureau of Genetics, Russian Acad-
emy of Sciences, 1926, California Institute, 1928-

379 South Chester Avenue

Hreryax FErsa Dok, Pr.D.
Assistant Professor of Plant Physiology

Ph.D., University of Utrecht, 1927. Assistant in Comparative Physiology,
TUniversity of TUtrecht, 1924-1926; Assistant in Botany, 1926-1928;
Plant Physiologist in Government Service, Laboratory for Bulb Cul-
ture, Lisse (Holland), 1928-1929. California Institute of Technology,

1930-
546 South El Molino Avenue
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Hawvey Eacresox, Pu.D.
Assistant Professor of English Language and Literature
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- .
529 South El Molino Avenue

Rosert Exerson, P, D.
Assistant Professor of Biophysics
A.B., Harvard University, 1925; Ph.D., University of Berlin, 1927. National
lesearch Fellow in Biology, Harvard University, 1927-1929, Instructor
in Riophysics, Harvard University, 1929-1930. California Institute,
1330~ 1742 North Holliston Avenue

Sterrixe H. Emersox, Pu.D.

Assistant Professor of Genetics
B.S., Cornell University, 1922; M.S., University of Michigan, 1924; Ph.D.,
1928. Instructor in Botany, University of Michigan, 1924-1028. (Cali-
fornia Institute, 1928- 541 South Madison Avcnue

Prvrr Siearer Foce, M.B.A.

Assistant Professor of Business Economics

A B.. Stanford University, 1925; M.B.A., Harvard University, 1929, Cali-
fornia Institute, 1930-
Atheneum

Epwarp Lrox Harvey, M.A.
Assistant Professor of History

B.A., Oxford University, ¥inal Honour School of Modern History, 1915;
M.A., 1921. Senior Assistant Master (History), The Heath School,
Halifax, Yorkshire, 1915. Military Service in France and India, 1915-
1919. Professor of English and Modern History, University of New
Brunswick, Canada, 1919-1927; Acting Professor of European History,
University of Washington, 1927-1928; Professorial Lecturer in Euro-
pean History, University of Minnesota, 1928-1929; Visiting Professor
of Buropean History, Univergity of Washington Summer School, 1929;
Acting Assistant Professor of History, Stanford University, 1929-1930.
Fellow of the Royal Historical Society, 1921. California Institute, 1920-

Athengeum

Wirriam Husg, Jr.,, M.A.
Assistant Professor of English Language and Literature

A.B., Stanford University, 1921; M.A., Princeton University, 1928. Instruc-
tor in English, Washington University, 1921-1923; Iunstructor in En-
glish, Princeton University, 1923-1924; Assistant Professor of English,
University of Kansas, 1927-1929. California Institute, 1929-

529 South El Molino Avenue

Artuur Iovis Kieix, P D.
Assistant Professor of Aeronautics
B.S., California Institute of Technology, 1921; M.S., 1924; Ph.D., 1925

California Institute, 1921-
Atheneum
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Rosery Tansor Kxave, P11.D.
Assistant Professor of Mechanical Engineering

2.8, Massachusetts Institute of Tecinnology, 1920; Ph.D., California Insti-
tute of Technology, 1429, Designer with C. M. Gay & Son, Refrigerat-
ing Engineers, 1920-1921, California Institute, 1922-

1141 Lura Street

CuarrLes Curistiany Lavrirsexy, Pu.D.
Assistant Professor of Physics
Odense Tekniske Skole, 1911; Ph.D., California Institute of Technology,
1429, California Institute, 1927~
352 South Chester Avenue

Samurr Stuakr Mackrowx, Pia.D.
Assistant Professor of Electrical Engineering

A.B., Cornell University, 1917; Ph.D., 1923. Instructor in Physics, Cornell
University, 1920-1923; National Research Fellow in Physics, 1923-1926.
California Institute, 1923-

1240 Arden Road

Crarx Braxcmarp Munixay, Pa.D.
Assistant Professor of Aeronautics

A2, Yale University, 1924; Ph.D., California Institute of Technology,
1928, California Institute, 1925-
2700 Inverness Drive

J. Roserr Oprexnreiver, P D.
Assistant Professor of Theoretical Physics
B.A,, Harvard University, 1925; Ph.DD.,, University of Gottingen, 1927,
California Institute, 1928~ o
503 North Madison Avenue

Heraax C. Ramspercer, P D.
Assistant Professor of Organic Chemistry
ricultural College, 1919: M.S., University of California, 1923;
Ins=tructor in Chemistry, Universitv of California, 1925-

1927, National Research Fellow in Chemislry, i927- California Insti-

tute, 1924°
286 South Chester Avenue

ArTHUR Exyoxs Ravaoxp, M.S.
Assistant Professor of Aeronautics (Part Time)
S.B., Harvard University, 1920; M.S. in Aeronautics, Massachusetts Insti-

tute of Technology, 1921, Assistant Chief Engineer, Douglas Aircraft
Co., Santa DMonica, 1925-, California Institute, 1927-

820 Stanford Street, Santa Monica
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Wirtrast Ravrr Sytyvrue, Pua.D.
Assistant Professor of Physics

A.B., Colorado College, 1016; A. M., Dartmouth College, 1919; Ph.D., Uni-
versity of Chicago, 1921. Professor of Physics, University of the
Philippines, 1921-1823. National Research Fellow, California lnstitute,
1923-1926; Research Fellow, 1926-1927, California Institute, 1923-

120 North Chester Avenue

Erxest Havwoon Swirr, Pu.D.
Assistant Professor of Analytical Chemistry

B.S. in Chemistry, University of Virginia, 1918; M.S., California Institute
of Technology, 1920; Ph.[D., 182t California Institute, 1919~

1131 Taura Street

S. Harrsox Tiroasow, Pii.D.
Assistant Professor of History

A.B., Princeton University, 1923; Ph.D., Charles University, Prague, 1925;
B.Litt., Oxford University, 1926. Fellow of the Czechoslovak Ministry
of Iducation, 1924; Lektor in IEnglish, National School of Mines,
Pritbram, Czechoslovakia, 1924 Instructor in Biblical Literature,
Princeton University, 1926-1929. California Institute, 1929-

5315 Candace Place, Eagle Rock

Ray Epwarp UNTEREINER, AL,
Assistant Prefessor of Economics and History
A.B., University of Redlands, 1920; A.M., Harvard University, 1921. In-
structor in Economics, Harvard University, 1921-1923; Professor of
Public Speaking, Huron College, 1923-1924; Instructor in Economics
and Social Science, Joliet Junior College, 1924-1925. Member of Cali-
fornia Bar. California Institute, 1925-

351 West Marigold Strect, Altadena

Morcax Warp, Pu.D.
Assistant Professor of Mathematics

A. B., University of California, 1924; Ph.D,, California Institute of Tech-
nology, 1928. California Institute, 1925-

320 West Del Mar Street

Cryve Worre, Pu.D.

Assistant Professor of Mathematics

B.S., Occidental College, 1906; M.S., 1907; A.M., Harvard University, 1908;
Ph.D., University of California, 1919. Surveyor, Western States, 1910-
1912,  Acting Professor of Physics, Occidental College, 1912-1916;
Associate Professor of Mathomatics, 1916-1917. Teaching Fellow in
Mathematics, University of California, 1917-1919. Dean, Santa Rosa
Junior College, 1919-1920. California Institute, 1920-

401 South Chester Avenue
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Dox M. Yosr, Pu.D.
Assistant Professor of Chemistry

B.S., University of California, 1923; Ph.D., California Institute of Tech-
nology, 1926, Instructor in Chemistry, University of Utah, 1923-1924;
Fellow of the International IEducation Board, 1028-1829, California
Institute, 1924-

85 South Michigan Avenue

Evwarn Duxsrer Krexers, M.D.
Consulting Physician

M.D., University of Aichigan, 1903; Graduate, Arimy Medical School,
1010, 1.t. Col. U. 8. Army, Retired. California Institute, 1930-

2315 Mar Vista Avenue, Altadena

WiLrtay Noern Bircmsy, M.A.

Instructor in Mathematics
Assistant Registrar

A.B., Hope College, 1899; M.A., Colorado College, 1305. Instructor, Colo-
rado College, 1905 and 1%07; Instructor in Physics, University of South-
ern California, summer session, 1916. California Institute, 1918-

1500 Sinaloa Avenue

ReginaLd Braxp

Director of Orchestra
California Tnstitute, 1926-
609 North Hill Avenue

Marriy Lunwic Durrorr Buxe, Lic. T
Instructor in Modern Languages

T.ic.Th.,, Wartburg Seminary, Dubuque, Iowa, 1809: Pastor and principal
of private schools near Marshfield and Green Lake, Wisconsin, 1899-
1909. Teacher of Latin and German at Green L.ake Public High
School, 1809-1911. Teacher of German, Milwankee DPublic Sechools,
1011-1013, Bditor of German and English periodicals of Turner 'nh-
lishing Company., 1913-1918. Private Tcucher and Translator, 1919-

1930, Catifornia Institute, 1930-
2068 Summit Avenue

Frep J. Coxwverse, B.S.
Instructor in Civil Engincering

B.S. in Mechanical Engineering, University of Rochester, 1914. With
Cleveland Electric Illuminating Company, Cleveland, Ohio, 1914-1915.
With General Electric Company, Lynn, Massachusetts, 1915-1916.
Instructor in Applied Mechanics, University of Rochester, 1916-1917.
With General Laboratories, Bureau of Aircraft Production. U. S. A,
1917-1918. With Gleason Gear Works, Rochester, New York, 1919,
Designer, Bureau of Power and Light, T.os Angeles City, 1920, Cali-
fornia Institute, 1921-

239 South Sierra Bonita Avenue
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Rexe Excer, M.S.
Instructor in Geology

B.S., University of Paris, 1305; M.S., 1912; Instructor in Chemistry, Con-
servatoire des Arts and Metiers, Paris, 1911-1912; Associated with
the Anaconda Copper Mining Co., Anaconda and Butte, Montana,
1913-1914 and 1920-1923; Chemical Engineer, Military Research L.abo-
ratory, Sorbonne, Paris, 1914-1917: Member, Scientific Commissions,
U.S.A. and England, 1917-1918; Geologist, Saar Coal Mines, Saar-
brucken, 1918-1819; Professor of Geology, Oklahoma School of Mines,
1523-1924; Assistant Professor of Geology and Mineralogy, New Mexico
School of Mines, 1924-1925. California Institute, 1925-

1148 Constance Street

Fustrace L. Furroxe
Curator in Vertebrate Paleontology
Assistant in Paleontology, 1903-1910; Curator of Vertebrate Paleontology
1915-1927, University of California. California Institute, 1927~
349 South Mentor Avenue

Froyp I.. Haxes, D.O.
Physical Trainer
1.0., College of Osteopathie Physicians and Surgeoins, T.os Angeles, 1921,
California Institute, 1923- .
200 Scuth Madison Avenuc

T.ours Wixcmester JoNEs, A.B.
Instructor in English Language and Literature
A.B., Princeton University, 1922. California Institute, 1925~
351 California Terrace

Freoerick Crrarces Laxnvarn, Pu.D.
Instructor in Electrical Engineering
3.5.. University of Illinois, 1924; Ph.D. California Institute of Technology,
1928. Ilectrical Engineering Department, Los Angeles Railway Corp-
oration, 1924,1925: Engineering General Department, General Electric
Company, Schencetady, 1928-1930. California Institute, 1930-

262 South Sierra Bonita Avenue

TFraxcis Winrniam Maxsrant, M.S,
Instructor in Electrical Engineering
M.E., Cornell University, 1916; Certificate of E.E., 1916; M.S., Caliturnia
Institute of Technology, 1925. Draftsman and Designer, Otis Elevator
Company, 1916-1917. Assistant in the Electrical Research Division,
Interborough Rapid Transit Company, 1917-1919. Assistant in the
Thomas A. Edison Laboratories, 1919. California Institute, 1919~

3782 Elma Road

Harorp Z. MusseLyax, A.B.
Instructor in Physical Education

A.B., Cornell College, 1920; Instructor in Science and Athletic Director,
Sterling (lllinois) ITigh School, 1920-1921. California Institute, 1921~

834 East California Street
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Frxrest Epwin Secrrner, M.S,
Instructor in Enginecering

3.8, California Institute, 1928; M.S., 1929,
801 Santa Barbara Street

ALEXANDER J. SMITH
Band Instructor

California Institute, 1924-
1860 West Forty-first Place, Los Angeles

Fraxces Harsey SPINING

Librarian
California Institute, 1914-
1067 North Catalina Avenue

Rocer StaxTow, M.A¥
Instructor in English Language and Literature
B.S., Colgate University, 1920; M.A., Princeton University, 1924, In-
structor in English, Colorado College, 1924-1925. California Institute,

1925-
840 East Del Mar Street

Ricrarp Maxnrirre Svurtox, Pr.D.
Instructor in Physics

B.S., Haverford College, 1922; Ph.D., California Institute of Technology,
1929, Instructor in Physies, Miami University, 1922-1925. California

Institute, 1925-
311 South Michigan Avenue

Kexwermm Vivian TaiMaxw, Pu.D.
Instructor in Biochemistry
1.8¢., University of London (Imperial College), 1924; A.R.C.S., 1924;
Ph.D., 1928. Frank Hatton Prizeman in Chemistry, 1924, Demon-
strator in Bacteriology, London University, 1925-1927. Beit Memorial
Research Fellow in Biochemistry, 1927-1920. California Institute, 1930-
717 Rast California Street

Avrsgrr Tyrer, Pu.D.
Instructor in Embryoclogy

A.B., Columbia University, 1926; A.M., 1927; Ph.D., California Institute of
Technology, 1929. Assistant in Zoology, Columbia University, 1926-
1928. California Institute, 1928-

1115 T.ura Strect

Merrrrr Wrintiams, A B.
Instructor in English
A.B., The University of California at Los Angeles, 1928, California Insti-

tute, 1930-
Athenaum

*On leave of abscnce, 1830-1951.
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Carrn Davin Axprrsox, Pr.D.
Rescarch Fellow in Physics
L8, California Institute, 1927; Ph.D., 1930. California Institute, 1930-
3732 Seneca Avenue, Los Angeles

Roserr Fox Bacuer, Pu.D.
National Research Fellow in Physics
L.S., University of Michigan, 1926; Ph.D., 1930. California Institute, 1930-
40 South Wilson Avenue

Grorae W. Beanir, Pu.D.
National! Research Fellow in Biology

n.s University of Nebraska, 1926; M.Sc., 1927; Ph.D., Cornell University,
]‘ A0: Assistant in A\gronomv Comell University, 1926-27; Idxperi-
mentalict in Plant Grading, 1928-30. California Institute, 1930-

275 North Chester Avenue

Orro Bruer, DrExG,
Foreign Exchange Fellow in Physics

biploima in Ynginecring, Danzig University, 1928: Dr. Fng., 10300 As-
sistant in Physics, Danzig University, 1997-1030.  California Institute,
09
1130~ Athenxum

Citarres Russer, Buryitar, P D,
National! Research Fellow in Biology

1AL University of Wisconsin, 1924; M.S., 1925: Ph.ID., 1929, Natjonal
lesearch Tellow in Imlogv Cornell Universi and Bussey Institute.
Harvard University, 1029-1930. California Institute, 1930-

30814, East Bellevuc Drive

Txoxarp Carcrrz, Pr.D.
National Research Fellow in Mathematics
AL University of Pennsyivania, 1927; M.A., 1928; Th.DD., 1930. Assistant
0o

in Mathematics, University of Pennsylvania, 1927-1929; Harrison Fel-
low in Mathematics, University of Pennsylvania, 19291930, Californin

Institute, 1630- Athenpum

Crrarnes Haweey Carrwricrrr, Pi.D.
Research Fellow in Astrophysics
B.X., California Institute, 1926; Ph.D., 1930. California Institute, 1930-
R.F.D. Box 485, San Gubricl

Jor Lrz Dorroir, P1.D.
National Research Fellow in Mathematics

B.AL University of Texas, 1024 M A, 1927; Ph.D., 1930 TInstructor in
Matheimatics, University of Texas, 1926-1330. California Institute,

1950~ Athenzeurn
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Jesse Wineiay Moxroe DuvdMoxn, P D.
Research Fellow in Physics

B.&., California Institute of Technology, 1916; ALS. in E.E., Union College,
1918; Ph.D., California Institute, 1928, California [Institute, 1921-

615 South Mentor Avenue

Haxs Garrrox, Pu.D.

Research Fellow in Biology
’h.D., University of HBerlin, 1925. Assistant, Kairer Wilhelm [nstitut tur

Blologie, 1925-1%27. California Institute, 1930-
Athenweumn

Axsox Purres Sroxrs Hovr, M.D.

Research Fellow in Biology
13.A., Yuale University, 1921; M.D., Columbia University, 1925. Interne,
Kirst Surgical Division, Bellevue Hospital, New York City, 1926-1928;
Research Assistant, Department of Bacteriology, Columbia College
of Physicians and Surgeons, 1928-1929; Tustructor, 1929-1930. Cali-

fornia Institute, 1980- 368 Arrovo Terrace

Axrtox R. JErrax, Pmr.D.
Foreign Fellow in Biology of the Agricultural Academy of Moscow

Th.D., Agricultaral Academy of Moscow, 1928, Californin .Institute, 1930-
165 South Michigan Avenue

Carn Kaprax, Pu.D.
National Research Fellow in Physics
B.S. in Chemistry, Johns Hopkins University, 1926; M.A. in Physics,
1428; 1’h.D., in Physics, 1930. California Institute, 1430-
Atheneum
Grorarr DarrrieviTcrr KARPECHENKO
European Research Fellow in Genetics of the Rockefeller Foundation

Diploma, Agricultural Academy in Moscow, 1922, Research Fellow and
Assistant, Agricultural Academy in Moscow, 1922-1925. Head of the
Division of Genetics, Institute of Applied DBotany, Leningrad, 1925-.
California Institute, 1930- 1147 Lura Strect

Roy Jayes Kexxeoy, PH.D.
Research Fellow in Physics

A.B., Cornell University, 1921; Ph.D., Johns Hopkins University, 19:4.
Fellow in Physics of the John Simon Cuggenheim Memorial Fund,
Cambridge University, 1928-1929. California Institute, 1924-

2468 North Marengo Avenue

‘Warrer Epwaro Lasoerts, Pi.D.
National Research Fellow in Biology
B.S., University of California, 1927; Ph.D., 1930. California Institute,
193

215 Lemon Avenue, Temnple City
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Hueu CaypserL Worrg, Pua.D.
National Research Fellow in Physics
A.B., Park College, 1926; M.S., University of Michigan, 1927; Ph.D., 1929.

California Institute, 1929-
335 South Catalina Avenue

Ricuarp vax per Rier WoorrLey, B.A.
Commonwealth Fund Fellow in Physics

M.Sc., University of Cape Town, 1925; B.A., Cambridge University, 1928.
Wollaston Student in Gonville and Caius Colleges, Cambridge, 1928-

1929. California Institute, 1929-
424 North Los Robles Avenue

Wiapimir M. ZATKOWSKY
Research Fellow in Physics and in Mechanical Engineering

Graduate of Michel’s Artillery Academy, 1911. Research Officer of Main
Artillery Board (Russia), 1911-1914. Repetitor of Michel's Artillery
Academy, 1914-1915. Captain of Russian Artillery, 1914- Member of
Russian Artillery Commissions in the United States, 1915-1921. Cali-
fornia Institute, 1923-

346 South Michigan Avenue

Ravyoxp WELLINGTON AGER, B.S.
Teaching Fellow in Electrical Engineering
B.8., California Institute, 1922. 2074 Brigden Boulevard

Grorer HaroLp ANDERsoN, A.M.
Teaching Fellow in Geology
A.B,, Stunford University, 1917; A.DM., 1420, 1912 North Marengo Avenuc

AmyoN SYLVESTER ANDES, B.S.
Assistant in Engineering
B.8., Montana State College, 1930. 1242 IZast Colorado Street

Rosert Cmartes Barrow, M.S.
Assistant in Chemistry

13.8., Carnegic Institute of Technology, 1929; M.S., 1930.
1156 Constance Street
Ravymoxnp BEELER, B.A.
Assistant in Physics
B.A., PPomona College, 1927. 100 North Catalina Avenue

Russein Lee Broore, M.A.
Teaching Fellow in Biology

12.8., University of Dittsburgh, 1925; M.A., Columbia University, 1928.
1163 Steuben Street
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Joux Lrovn Bixner, M.Sc.
Teaching Fellow in Chemistry

B.Sc., University of Saskatchewan, 1928; M.Sc., 1930.
1156 Constance Street

Joux Fraxcis Bracknury, B.S.
Assistant in Physics
B.S., University of Chicago, 1926. Athenseum

Wirtttam McCursxey BLeakNEy, B.S.
Assistant in Physics
B.S., Whitman College, 1926, 225 South Holliston Avenue

Fraxcis Dasirwoon Bong, B.S.
Assistant in Geology

B.S,, California Institute, 1930. 1205 Fremont Avenue, South Pasadena
Janmes Lawrexcr Borsrorn, A.B.
Assistant in Mathematics
AB., University of Washington, 1928. Athienweum

Jonx Hexry Avceust Bramnz, M.S.
Teaching Fellow in Engineering

B.S., Royal Technical College, Copenhagen, 1911; M.S., 1914,
406 South Chester Avenue

Pirnre Davis Brass, B.S.
Teaching Fellow in Chemistry
B.8., Yale University, 1928. 294 South Wilson Avenue

T.awrexcr Oniy Brocrway, M.S,
Teaching Fellow in Chemistry

., U'niversity of Nebraska, 1929; M.S., 1030,
201t Meridian Avenue, South Pasadena

Joux Stuart CaMrsELL, M.A.
Teaching Fellow in Physics

B.S., California Institute, 1926; M.A., Rice Institute, 1928.
873 North Chester Avenue

Draxe Epwix Carserry, B.S.
Assistant in Engineering
13.8. in Eng., California Institute, 1930, 341 South AMentor Avenue
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Doxartp SuermMax Crark, M.S.
Teaching Fellow in Engineering
B.S., California Institute, 1929; M.S., 1930. 296 South Chester Avenue

Evererr Fraxkrixy Cox, A.B.
Assistant in Physics
A.B., Miami University, 1930. Athenacum

JosEra Horace DEming, B.S.
Assistant in Physics
B.S., University of Nebraska, 1930. 201 South Michigan Avenue

Mavrice Guirrar Doxxrerry, E.M,
Teaching Fellow in Geology
K.M., Colorado School of Mines, 1929. 696 Iast (ireen Street

Emory Lrox Finis, B.S.
Assistant in Chemistry
B.8S., California Institute, 1929, 4844 Tuth Sireet, T.os Angeles

Rosrey Duxcrisoxn Fvaxs, M.S.
Assistant in Physics

B.S., California Institute, 1928; " M.S., 1929,
2705 West Grand Avenue, Alhambra

Ricmarp Ginamanx Forsom, M.S.
Teaching Fellow in Engineering
B.S., California Institute, 1928; M.S., 1929. 115 South Mentor Avenue

Winstoxn Marcory Gorrscirark, B.S.
Assistant in Physical Education
1.S., Princeton University, 1929, 985 ast California Street

CuiariEs Epwarp Hasrurzer, Jr., M.A.
Assistant in Physics

B.A., Stanford University, 1925; M.A., 1926. Assistant in Chemistry, Stan-
ford University, 1925-1926. Instructor of Science and Mathematics
in the South San Francisco High School, 1926-1427; Instructor of Sci-
ence and Mathematics in the Santa Barbara High School, 1927-1929,

615 North Mentor Avenue

ANDREW Vaswy Harrr, M.S.
Assistant in Electrical Engineering

Electrical and Mechanical Engineer, Polytechnic Institute of the Special
Region of the Eastern Province, China, 1928; M.S., California Insti-
tute, 1929. 201 South Michigan Avenue
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Mavrice Frep Haster, M.S.
Assistant in Physics

B.S., California Institute, 1929; M.S., 1930. .
8773 Shoreham Drive, Hollywood

Earr S. Hii, B.S.
Research Assistant in Chemistry (American Petroleum Institute)
13.S., Oregon State Agricultural College, 1930. 314 South Allen Avenue

JamEes LynN Hoarn, M.S.
Assistant in Chemistry

B3.8., University of Washington, 1927; M.S., 1929,
241 South Holliston Avenue

Ricmmarp Bovie O’RremnLy Hockixg, B.S.
Assistant in Biology
LS. Harvard University, 1928. Athenseum

Ravyoxn Wixviern Horerrr, B.S.
Assistant in Chemistry (Chile Exploration Company)
B.S., California Institute, 1930. 100 Central Avenue, Arcadia

Vaixo Arexaxner Hoover, M.S.
Assistant in Electrical Engineering and in Physical Education
B.S., California Institute, 1927; M.S., 1928, 520 North Holliston Avenue

Arcuer Hovr, B A,
Teaching Fellow in Physics
AL, Whitman College, 1927 Athenarum

Lorexz Drrarar Hurr, M. S,
Teaching Fellow in Physics
A.B., University of Oklahoma, 1927; M.S., 1928. Athenxum

Rarer HurterEw, M.S.
Teaching Fellow in Chemistry

B.S., University of California, 1928; M.S., University of Utah, 1929.
1145 Steuben Street

Cecit. Epwarp Prurrr JEFFREYS, M.A.
Teaching Fellow in Chemistry

B.A., University of Texas, 1925; M.A., 1927.
196 South Sierra Bonita Avenue
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Harry Arvister Kirkrarrick, B.S.
Teaching Fellow in Physics

.1.S., Occidental College, 1914; Associate in Physics. University of Cali-
fornia at L.os Angeles, 1994 - 1928; Instructor, Occidental College, 1929-
1930. 5215 Hermosa Avenue, Eagle Rock

Arxornp Martix Krurue, Ph.B.
Assistant in Mathematics

Ph.D., Ripon College, 1026, Assistant in Physics, U. 8. Bureau of Stand-
ards, Washington, D. C., 1927-1930. 910 San IPasqual Street

Crarcys Covie lasa, M.S.
Teaching Fellow in Electrical Engineering
B.S.,, California Institute, 1928; M.S., 1930. Athenmumn

Epsox Crvrcerinn Ler, B.S.
Assistant in Physics
.S, California Institute, 1929. Athenmum

Jorx AxpreEws LEerwaxers, M.Sc.
Teaching Fellow in Chemistry
B.Sc., Towa State College, 1928; M.Sc., 1929. 294 South Wilson Avenue

Erxest LEvinEe, B.S.
Assistant in Engineering
B.S., California Institute, 1930. 1067 Del Mar Street

Wirniam Brantry Lewrs, M.S.
Teaching Fellow in Chemistry
AL Williams College, 1927; M.S., California Institute, 1929, Athrenirum

Carr CrarExcr [aiNproreN, M.S.
Teaching Fellow in Biology
1.S., University of Wisconsin, 1922; M.S., 1923, 929 Chapman Avenue

Kexxermm Erwo Lommvax, B.S,
Teaching Fellow in Geology
B.8., California Institute, 1929. 155 South Hill Avenue

Grorce Scuiwp Lurkin, M.S.
Teaching Fellow in Engineering
B.S., California Institute, 1929; M.S., 1930. 320 South Aadison Avenue
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RoseErT S. MarTIN, B AL
Assistant in Mathematics
, University of Pittsburgh, 1929, 1122 Cordova Street

Joux Haviraxp Maxsox, M.S.
Teaching Fellow in Geology
California Institute, 1927; M.S., 1928, 406 South Chester Avenue

Frep Lxg McFappEN, Jr., B.S.
Assistant in Aeronautics
B.S., St Mary's College, 1930, 1156 Steuben Street

Jaares Cannisie Movzown, AB.
Assistant in Physics
A B, Southern Methodist University, 1927, Daormitory

Fraxx Nerr Movers, B.S.
Assistant in Aeronautics
3.8, California Institute, 19380. 717 South Catalinn Avenue

Grorce Crarksox Mu~Ngro, A.B.
Assistant in Mathematics
ALy, Undversity of California at Lios Angeles, 1929, 1122 Cordova Street

Proreae Gririns Murnocrr, B.S.
Teaching Fellow in Chemistry
.S, California Institute, 1929, 1770 North Fair Oaks Avenue

Arserr Fowaro Myers, B.S.
Assistant in Chemistry
.S, California Institute, 1929, 506 North Catalina Avenue

Hexry Vicror NEuer, B.A.
Teaching Fellow in Physics
B.AL, Pomona College, 1926, 294 South Wilson Avenue

Fraxkx Axorew Nickerr, M.S.
Teaching Fellow in Geology
California Institute, 1927; M.S., 1928, 1105 Yolo Street

DwicuaT Orcorr Norrm, B.S.
Assistant in Physics
13.S.,, Wesleyan University, 1930. Athenceum
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W. Bamey Oswarp, B.A.
Teaching Fellow in Aeronautics

B.A., University of California at Los Angeles, 1927,
8920 Beverly Boulevard, Hollywood

Jou~x GissoN Preasaxts, M.S.
Assistant in Electrical Engineering

B.S8., University of Southern California, 1929; M.S., California Institute,
1930. 1186 Crenshaw Boulehud l.os Angeles

Sor. FrevErick Ravirz, M.A.
Teaching Fellow in Chemistry
B.A., University of Utah, 1927; M.A., 1928, 258 South Hudson Avenue

GeorceE WiLser Reap, B.S.
Assistant in Physics
B.S., California Institute, 1930. 360 West Broadway, Glendale

Homzer Crrarres Reep, M.S.
Teaching Fellow in Mechanical Engineering
3.8., California Institute, 1929; M.S., 1930, 1250 Carmen brive, Glendal:

Harrax Bamp Rosinsox, B.S.
Assistant in Engineering
B.S. in Eng., Princeton University, 1930. 316 Palmeito Drive

Lyx~x Hamizron RumBaveur, A B.
Teaching Fellow in Physics
A B., Miami University, 1928. Dorniitory

Bruce Hornsroox Sace, B.S.
Research Assistant in Chemistry (American Petroleum Institute)
B.S., New Mexico State College, 1929, 1567 North Holliston Avenue

Marsron CLEAVES SarGENT, A.B.
Assistant in Biology
A.B., Harvard University, 1928. 1147 Tunra Strect

Davip WavLTer Scuarr, B.S.
Assistant in Geology
B.S., California Institute, 1930. 1067 ICast Del Mar Street
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Marrr Drros Swarprri, B.S.
Teaching Fellow in Geology and Chemistry
B.S., University of Arizona, 1921. 892 Granite Drive

Davin SurrrreT, B.S.
Assistant in Physics
B.S., California Institute, 1930. 240 South Michigan Avenue

Jack SHERMAN, B.S.
du Pont Fellow in Chemistry
B.S., California Institute, 1929. 273 South Catalina Avenue

Micrarr. Morris SiLvermaw, B.S.
Assistant in Mechanical Engineering
R.S., California Institute, 1930. 617 North Harvard Boulevard, Los Angeles

Sersy MILLMORE SKINNER, B.S.
Assistant in Physics
B.S., University of Washington, 1928. 1122 Cordova Street

Witriam T.avron Staxrtow, B.S.
Assistant in Physical Education
B.S., California Institute, 1927, 80 South Berkeley Avenue

Canrstex Coxover STEFreEws, A.B.
Assistant in Chemistry
A.B., Syracuse University, 1930. Athensum

RosrrT INcERsoLL StirToN, B.S.
Assistant in Chemistry
B.S., California Institute, 1930. 819 North Avenue 63, Los Angeles

Avstixn Wesser StroNG, B.S.
Assistant in Engineering
B.S., California Institute, 1930. Athenzum

Joun Crark SUTHERLAND, M.S.
Assistant in Geology
B.S., California Institute, 1929; M.S., 1930. 243 South Greenwood Avenue
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Grorce Freperic Tavror, B.S.
Assistant in Geology
13.8., California Institute, 1929, 3939 Wegt Seventh Strect, lLos Angeles

Abriaax Joserr Vax Rossenm
Assistant in Vertebrate Zoology
2561 Foothill Boulevard, Altadena

Guy Wanpixncrox, M.A.
Teaching Fellow in Chemistry

B.A., University of British Columbia, 1928; M.A., 1520.
241 South Tlolliston Avenue

Jrsse Rosert Watsox, B.S.
Assistant in Chemistry

B.S., Pacific University, 1929; Charles A. Coffin Fellow, California Tnsti-
tute, 1030-1931. 1147 Liura Street

Fraxx L. WarTENDORF, M.S.
Assistant in Aeronautics
(Daniel Guggenheim Lighter-Than-Air Institute)

B.A., Harvard University, 1926: M.S., Massachusetts Institute of Tech-
nology, 1928. QGraduate Study, Géttingen University, 1928-1929; Tech-
nische ¥ochschule, Aachen, 1929-1930. Athenceum

Smoxry WEeinsaum, B.S.
Assistant in Chemistry
1.8, California Institute, 1924. 214 South Catalina Avenue

Davin WeinsTEIN, B.A.
Assistant in Physics
B.A., University of California, 1930. 254 South Berkeley Avenie

Narman Davis Warraax, Jr., B.S.
Teaching Fellow in Engineering
B.S., California Institute, 1930. 2029 La France Avenue, South Ilasadena

Ovriy Caannock WiLsoN, Jr., A.B.
Teaching Fellow in Physics
A.B., University of California, 1929. 702 South Mentor Avenue

RoBerT WarreNy WiLsoxn, B.S.
Assistant in Geology
B.S., California Institute, 1930. 220 North Avenue 57, l.os Angcles
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Howarp WiNEGARDEN, M.S,
Teaching Fellow in Biochemistry

B.S., California Tnstitute, 1924; DM.S., 1927.
2827 Pina del Vista Drive, Altadena

Geore Frievrica WisticeExus, M.E.
Assistant in Engineering

M., Staatliche ITohere Maschinenbauschule, Wirzberg, Germany.
620 South Mentor Avenue

Karr Morcax Worre, M.S.
Teaching Fellow in Electrical Engineering

15, West Virginia University, 1925; M.S., California Institute, 1929,
362 South Michigun Avenue

CarreEToN RussELr WortH, S.M.
Assistant in Mathematics

A.B., Missouri State Teachers College, 1U25; S.M., University of Chicago,
1927. Instructor in Mathematics, University of Arkansas, 1927-1928;
Instructor in Mathematics, Rutgers University, 1928-

331 South Mentor Avenue

Avam Trobor Zauorski, B.S.E.
Teaching Fellow in Engineering
3.8.10., University of Michigan, 1928, 165 South Michigan Avenne



Cechniral Assistants

WesLey Brurss......... Collector and Field Man, Vertebrate Paleontology

Tirosas H. Borter.... . Mechanie, Mechanical Engineering and Hydraulics
929 South Marengo Avenue

Winniay H. BOWEN. oo o Mechanie, Aeronautics
142 South Holliston dvenue

Witrtam H. BRESLER ... Instrument Maker, Physics
1580 Locust Street

Franck C. Burcess P Storekeeper, Physies
394Y, South Michigun dvenue

WinniaM CLANCY oo Glass Blower, Physics
123 North Wilson Advenue

Cuarres EpLER e e e Mechanic, Aeronautics
Awvenue 49 und Monte Vista Stieel, Los Angeles

Lawrexce G. FENNER. ... Supervisor of Electrical Construction
1097 North Sierra Bonita and Maintenance

GERTRUDE GEERTSEN vmceceemooee e Assistant Technician, Biology
1652 Blanche Streel

Evizaperm L. GRIFFITHS .. Technician, Biology
1147 Lura Street

GEOFFREY L. KEIGHLEY ..o Biology
83 South Greewwood dvenue

. KN AP, Mechanic, Physics
1177 Copeland Place, Los Adngeles

SHEPARD MACALLISTER Mechanic, Physics
917 North First Street, Adlhambra

C. A. Marsox Draftsman, Astrophysics
1803 Vine Street, Alhambra

Bruno BE. MERKEL oo Instrument Maker, Physics

515 North Michigan Avenue

S. E. PARKER ... ...Storekecper, Chemistry
152 Sacramento Street, Alladena

Jurivs PrarsoxN. . Head Instrument Maker, Physics
1115 Attica Street, Adltadena
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Parkrsoxy PoreNor.......... .. Curator in Invertebrate Paleontology
190 South Hudson clvenue

Joux L. Rmewavy........... Scientific Illustrator in Vertebrate Paleontology
501 Fairmont Street, Glendule

Caroryy E. Rucer...... RS JRSSEO R Assistant, Biology
4942, Echo Strect, Los dngeles

AL SANDALL oo eeeeeen Instrument Maker, Physics
491 LeRoy Avenue, drcudia

ErBERT H. SEARLE...coooio i Instrument Maker, Chemistry
1009 Tipton Terrace, Los Adngeles

G, W. SHERBURNE. ..o Superintendent Machine Shop, Astrophysies
630 Douylas Street

BerN1rarp M. SWANSON Instrument Maker, Physics
621 Indwna Sireet, Los dngeles

Cecir. C, TEBBUTT .ol Preparator, Invertebrate Paleontology
146 South Michigan Avenue

James A, THURSTON ... Field Collector, Paleontology
6841 Pacific View Dvive, Hollywood



Assigtants in Administration

Erra BEver Geology and Paleontology
2923 Santa Rosa Avenue, Altadena

HELEN BOOTH .o Secretary’s Office
1120 Cordova Street

Ruama M. COrT e ~Library
801 West Burchett Avenue, Glendale

JANET CRISTY oot cee et emeeeee Secrctary’s Oftice
949 La Loma Roud

Trrresa Dierkes . .-Registrar’s Office
464 South Hudson Avenue

I, LoUtsE GIANETTI® L. Astrophysics
454 Maple Way

ESTITER  GILBERT oerecooes i ieae st caes e Engineering
320 Buena Loma Court, Altadena

Estner F. GREEN eeere e er e —.......Bookstore
144 South Chester Avenue

Crara M. Haroy House Director, Dormitory
Dormitory

ALICE HAWRINS oo Secretary’s Office
1008 North El Molino Avenue

JOSEPHINE HERMANN oeceeieaieimemccics e et oo ne e emee s e Library
686 South Lake Avenue

INGa HOWARD. .ol Office of the Chairman of the
1126 Cordova Street Executive Council

Lovise HUGENTOBLER Biology

12382 East Orange Groce Avenue

HELEN B, LEGRAND. oottt sece e eana et eaae e aseseseacaeemane Physics
1129 Fremont Avenue, South Pasadena

A. W, McCONNELL...covcmraeeennnn. Superintendent of Buildings and Grounds
8y North Primrose Avenue, Alhambra

CATHERINE McMILLAN........ Humanities Library
387 South Los Robles Avenue

*Associated with the California Institute by a special arrangement with
the Carnegie Institution of Washington.



ASSISTANTS IN ADMINISTRATION

AveniNg M. MORRILL oo

827 North Catalina Avenue

Herpert H. G, NASI .o [P

145 South Michigan Avenue

I ADELYN PEARSON oo

205 West Ventura Street, Altadena

HELEN PrRUSCH ..o e

1271 East Villa Street

THONORA RENO oo

615 West Berkshire Avenue, Flintridge

Grack B. SAGE oo
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Htaff of Instruction and Research
Summary
DIVISION OF PHYSICS, MATIHHEMATICS AND

ELECIRICAL ENGINEERING

R. A, Murikax, Chairman

RESEARCH ASSOCIATES

SamurL J. BARNETT ALBErT HIxgreix
Pavr EHRENFEST ArpeErt A, MicueLsox
PROFESSORS

Harry BaTeman, Mathematics, Theoretical Physics, Aeronauties
Eric T. Bery, Mathematics

PauL S. EpsteiN, Theoretical Physics

Roserr A. Mirrixan, Physics

Rovar W. Sorensen, Electrical Engineering

Ricaarp C. Torman, Physical Chemistry, Mathematical Physics
Harry C. Vax Buskirx, Mathematics

Earnest C. Warson, Physics

ASSOCCJATE PROFESSORS

Ira S. Bowew, Physics

ArexaxDER GoErz, Physics
Wirriam V., Housron, Physics
AristotLe D. Micuar, Mathematics
Luruer E. Wear, Mathematics
Frirz Zwicky, Theoretical Physics

ASSISTANT PROI'ESSORS

Cuarvres C. Lavrirsen, Physics

SamuEL 8. Mackeowxw, Electrical Engineering
J. RoserT OprENHEIMER, Theoretical Physics
WrLiiam R. Snryvrue, Physics

MorgaN Warp, Mathematics

Crype Worre, Mathematics
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INSTRUCTORS

WirLiaar N, Bircuny, Mathematics

Freperick C. Lixovary, Electrical Engineering
Fraxcrs W, Maxsrapr, Electrical Engineering
Riciiarp M. Svrrox, Physics

INTERNATIONAL RESEARCH ITLLOWS IN PHYSICS

Orro Brecx, Foreign Exchange

Recinann W. B. Prarsg, Commonwealth Fund
Gexxany W, PorarExko, Rockefeller Foundation
Ricwmarp vax peEr Rzt Woorrtey, Commonwealth Fund

NATIONAL RESEARCH FELLOWS

Physics Mathemalics
Rorerr E. Bacuer Lroxarp CARLTIZ
CarnL Karravw Jor Lre Dorromn
Lroyn P. Smrin Derrrex TL Lerrarer
Joux D. Stroxa Gorvox Parn

Ricuarn E. VorLraru
Hver C. Worrr

RESEARCIT ILLOWS IN PIIYVSICS

Carr D. ANDERSON Jessge W. M. DuMoxn

C. Hawrey CArTwrIGTIT Roy J. Kexxeny
Fowarp M. THORNDIKE

TEACHING FELLOWS AND ASSISTANTS

Ravymoxn W. Acer Arxorp M. Krurur
Raymoxn BeELER Cuarces C. Lasn
Jorux F. BLACKBURN Epsox C. LEe
Wiiriaym M. BreaxNey Rosert S. MARTIN

J. Lawrexce Borsrorn J. Caruisue Mouzox
J. StuarT CAMPBELL Georee C. Muxro
Evererr F. Cox H. Vicror NEHER
Josepr H. Demixa Dwicirr O. Norrit
RosLey D. Evaxs J. Gigsoy PrEasants
Crnarres E. HasLuvrzrrn, Je, Grorce W. REap
Axprew V. Harrr Lyxx H. Rvasaveua
Macrice F. IasLer DAvVID SHEFFET
Vaixo A. TToover SrLny M. SKINNER
Arcurr Hovy Davin WEINSTEIN
Lorexz D. Hurr Orix C. Wrisow, Jr.
Harry A, Kmkkrarricr Karr M. Worre

Carrneron R. WorTy
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DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING

A. A. Noves, Chairman

PROFESSORS
Sruarr J. Bares, Physical Chemistry
James 16, Brrr, Chemistry

Artuur A. Noves, Chemistry
Riciiarn C. Toraraw, Physical Chemistry, Mathematical Physics

ASSOCIATE PROFESSORS

Roscoe G. Dickixson, Physical Chemistry
Wirrtraar N, Lacey, Chemical Engineering
Howarnp J. I.ucas, Organic Chemistry

[.ixus C. Pavring, Theoretical Chemistry

ASSISTANT PROV'ESSORS

Ricizary McL. Bapcer, Chemistry

Arxorp O. BEckmax, Chemistry

Heryax C. Ramseercer, Organic Chemistry
Frxest H. Swirr, Analytical Chemistry
Dox M. Yosr, Chemistry

NATIONAL RESEARCH FELLOWS
Eowarp W. NEUMAN Aarox Wacrer Troaas N W

RESEARCII FELLOW
Jaares [L SternivaNt

TEACIUING FELLOWS AND ASSISTANTS

Rosert C. Barrox Wirrtanx B. LeEwis
Joux L. Bixner Py G. Murnocst
Pure D. Brass ArseErr E. MyErs
Tawrexce Q. Brockway S. FrenErRICK RaAvirz
Fayory L. Ervris Brrce H. Sace*
Farrn S. Hroo* Marre D. SuarrELL
Jaxes L. Hoarp JACK SHERMANT
Ravymoxp W. HoepprrL** CarstEN C. STEFFENS
Rarra R. HULTGREN Roserr 1. StTrRTON
Crcin E. P. JEFFREYS Gury WADDINGTON
Joux A. LEERMAKERS Jesse R. Watsox

SoNeEy WEINBAUM

American Petroleum Institute.
Chile Exploration Company.
fduPont Fellow.
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DIVISION OF CIVIL AND MECHANICAL ENQINEERING

I'raxnxriN Tuxoaras, Chairman

PROFESSORS

Harry Barexax, Mathematics, Theoretical Physics, Aeronautics
W. Howarp Crapp, Mechanism and Machine Design

Roserr L. Davenerry, Mechanical and Hydraulic Engineering
IF'reperic W, Hixricus, Jr., Mechanics

Kucexe Karnax, Civil Engineering

Trreovor voN Kararax, Aeronautics

R. R. Marrrn, Structural Engineering .

Fraxxrnixy Tronas, Civil Engineering

ASSOCIATES

Carr C. Tuomas, Engineering Research

ASSOCIATE PROFESSORS

Witrianm W. Micnagr, Civil Engineering

ASSISTANT PROFESSORS

Arriivr L. Krein, Aeronautics

Roserr T. Kxare, Mechanical Engineering
Crarxk B. MiLLixan, Aeronautics

Artaor E. Raymoxp, Aeronautics

INSTRUCTORS

Frep J. Coxversg, Civil Engineering
Erxest E. SEciiLer

RESEARCH FELLOWS

Reixporn K. T. Seirerrir, Aeronautics
Warrer G. J. ToLiMiEN, Aeronautics
Wrapimmm M. Zaikowsky, Mechanical Enginecring

TEACIING FELLOWS AND ASSISTANTS

Axmox S. ANDES W. Bamey OswarLp

Joux H. A. Braurz Hoxer C. ReED

Draxt E. CARBERRY Harvaxy B. Romixsox
Doxarp S. CLARK Miciiarr M. SILVERMAN
Ricumarp G. Forsoxm AvrsTiN STROXG

Erxest LEVINE Fraxk L. WATTENDORF*
G. Scump LurkiNx Natrraxy D, Winrrarax, Je.
Frep L. McFabneN, Jr. Grorce F. WisLiceNuUs
Fraxx N. Movers Avax T. Zamorskr

*Airship Institute.
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DIVISION OF GEOLOGQY AND PALEONTOLOGY
J. P. Buwarpa, Chairman
PROFESSORS
J. P. Brwawny, Geology
Wirnrax M. Davis, Physiographic Geology
Be~xo Gurexsers, Geophysies
', L. Raxsoxe, Economic Geology
Cuester Stock, Paleontology

RESEARCH ASSOCIATE
Dox~xawp R, Dickry, Vertebrate Zoology

INSTRUCTOR
Rexe Exncer, Geology

CURATOR
Kusrace I.. Furtoxg, Vertebrate Paleontology
SCIENTIFIC ILLUSTRATOL

Jonux L. Rineway

COMMONWEALTH FUND FELLOWS

Grorce A, CuanviNg
Harry V. WaRgrex

TEACIIING FELLOWS AND ASSISTANTE

Gerorcr, I1, Axbrrsoy Davio W. Scitanry
Fraxcis D. Booe Marre D, Suarrenn
Mavrice G, DoNNELLY Joun C. SUTIHERLAND
Krexxerir E. LoriaraN Growce F. Tavror
Jornx L. Maxsonx Roperr W. WiLson

Frann A Nickernn Abrraax J. Van Rossewm
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DIVISION OF BIOLOGY

Tirosas H. Moreax, Chairman

PROFESSORS
Karr J. Berar, Biology Avrrren H. SturtEvaNnT, Genetics
Tuomas H. Morean, Biology

ASSOQCIATE PROFESSOR

Erxest G. AxpErsow, Genetics

ASSISTANT PROFESSORS

Hexry Bowrsoox, Biochemistry Hrermax F. Dovx, Plant Physiology
Tirrovostus Dosznaxsky, Genetics  Rosert Emrerson, Biophysices
Sterrine H. Emersow, Genetics

INSTRUCTORS
Ke~xwer V. THiMaxy, Biochemistry
Avserr Tyrer, Embryology

INTERNATION AL RESEARCH FELLOWS
Axtox R. Jesrax, Agricultural Academy of Moscow
Groraur D. Kareecurxko, Rockefeller Foundation
NATIONAL RESEARCIT FELLOWS
Groree W. Brabre Warrer E. Lasmrrts

Crrakces R, BurNHAM

RESEARCII FELLOWS

IHans GarrroN Axsoxy P, S. Hoyr

TEACIIING FELTL.OWS AND ASSISTANTS

Russery L. Biooe Cann C. LINDEGREN
Ricrarn B. O. Hockine Marsrox C. Saraexr
Howaro M. WiINEGARDEN
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DIVISION OF ASTROPHYSICS
OBSERVATORY COUNCIL
Georce E. Hare, Chairman ArTHUR A. NOYES
Roserr A, MILLIKAN Hexry M. Rosixson
Joux A. Axprrson, Executive Officer
LEpwanrn C. Barrerr, Secretary
ADVISORY COMMITTEE
WarLter S. Apaxs, Chairman EpwiN HussLe
Cmarres G. Aspor ArserT A. MicaerLsoN
Ira S. Bowex Hexry N. Russein
Paun S. EpsTEIN Freperick H. Seares
Ricuary C. Torarax
RESEARCH ASSOCIATES
Joux A. ANDERSON Sm HersrrT Jacksow

ASSOCIATES 1IN OPTICS AND INSTRUMENT DESIGN

Fraxcis G. Pease Russerr. W. PorTER
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DIVISION O THE HUMANITIES

C. K. Jepy, Chairman

PROYLESSORS
C. K. Jupy, English Language and Literature
Gramast A. Laixe, Economics and Business Administration
Jonx R. Macarruur, Languages
Wirttaa B, Muxro, History and Government
Trronore G. Soarrs, Ethics

ASSOCIATES
Harnix Craia, English Literature
Gonrrry Davies, English History
Max Farraxp, American History

ASSOCTATE PROFESSORS

Horace N. Grrgert, Business FKconomics
Groree R. MacMixx, English Language and I.iterature

ASSISTAXKT PROFESSORS

Harvey Eacresow, English Language and literature
Purur S. Fosce, Business Fconomics

Epwarn 1. Harvey, History

Wiiniam Husg, Jr., English Language and Literalure
S. Harrrsox Tmoasow, History

Ray E. UxtereiNer, Economics and History

INSTRUCTORS
Marnin 1. D. Buxer, Modern Languages
L.ouis W. JoxEs, English Language and Literaturc
Rocer Staxton, English Language and Literature*
Mrrrrrr Wirriaxs, English Language and Literature

*On leave of absence, 1830-31.
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DIVISION OF PHYSICAL EDUCATION
R. W. Sorexsex, Chairman

PHYSICAL DIRECTOR

Wiiriam L. Staxtox

INSTRUCTOR

Harorp Z. MUSSELMAN

CONSULTING PIIYSICIAN
Epwanp D. Kreurers

PHYSICAL TRAINER

Froyp L. HaxNEs

ASSISTANTS
WinsToN M. GorrscHALK Fraxkx A. Nickrerr
Vaixo A. Hoover LAYTON STANTON



@alifornia Institute Assoriates

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

Russerr H. Barvasgrp

President
James R. Pace

1st Vice-President
Arvgerr B. Rupnock

2nd Vice-President
Joiux Hupvsox Poore

3rd Vice-President

Russell . Ballard
F. W. Braun

E. P. Clark

I. C. Copley

Jobhn S. Cravens

Fred S. Albertson

George W. H. Allen

William H. Allen, Jr.

Harold L. Arnold

F. C. Austin

John Willis Baer

Mrs. Marie Bailey

Allan C. Balch

Mrs. Allan C. Balch

Franklin Baldwin

Russell H. Ballard

John E. Barber

Harry J. Bauer

Mrs. Albert C. Bilicke

Ellis Bishop

Miss Eleanor M. Bissell

R. R. Blacker

Mrs. R. R. Blacker

Edward W. Bodman

Franklin Booth

J. G. Boswell

Mrs. Rebecca F,
Boughton

OFFICERS

MarvcoLyr MeNAGIETEN

4th Vice-President
JouxN I&. BariER

Fowann C.

DIRECTORS
Stuart W. French
S. M. Haskins
Irving H. Hellman
William Lacy
Maleolm McNaghten
R. H. Moulton

MEMBERS
C. F. Braun
. W. Braun
E. A. Bryant
Mrs. Clara B. Burdette
Carleton F. Burke
Harry Chandler
E. P. Clark
Elmer W, Clark
George I. Cochran
Thomas . Cole
1. C. Copley
Hamilton H. Cotton
S. Houghton Cox
Shannon Crandall
John S. Cravens
E. W. Crellin
Mrs. James A. Culbertson
Joseph B. Dabney
Mrs. Joseph B. Dabney
Addison B. Day
Thomas R. Dempsey
Donald R. Dickey
Edward L. Doheny

Secretary
Doxaip O’MELVENY
Treasurer

Barrerr

Asst. Sec’y, Asst. Treas.

E. J. Nolan

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

A. M. Drake

John H. Eagle
Meyer Elsasser
Melville G. Eshman
Mrs. H. A. Everett
George E. Farrand
John H. IFisher
Arnold K. Fitger
August itger
Herbert Fleishhacker
Arthur H. Fleming
F. W. Flint, Jr.
Freeman A, Ford
Mrs. Eldridge M. Fowler
Stuart W. I'rench
Robert N. Frick

Mrs. Robert N. Frick
John Gaffey

Charles W. Gates
Robert C. Gillis

E. S. Gosney

J. A. Graves

Claude M. Griffeth
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George E. Hale

I°. A. Hardy

Mrs. E. C. Harwood
S. M. Haskins
William C. Hay
Irving H. Hellman
Mrs. Louise G. Hill
Frank P. Hixon
Joseph M. Hixon
W. I. Hollingsworth
Webster B. Holmes
William L. FHonnold
Mrs. William L. Honnold
W. S. Hook, Jr.
Louis J. Hopkins
Rupert IHughes
Myron Hunt

John E. Jardine

W. P, Jeffries

S. Herbert Jenks

I W. Kellogg

A. N. Kenap

I1. H. Kerckhoff

J. O. Koepfli

R. H. Lacy

William Lacy

Oscar Lawler

Fred B. Lewis
Ralph B. I.loyd
Charles D. Lockwood

Mrs. Anna Bissell McCay Mrs. Francis F. Prentiss

George H. Maxwell
Tom May

Ben R. Meyer
Mrs. Ben R. Meyer
E. J. Miley

John B. Miller
Robert A. Millikan
Ernest E. Millikin
W. W. Mines
Robert T. Moore
Alan II. Morphy
R. I1. Moulton
Harvey S. Mudd
Seeley G. Mudd
‘W. C. Mullendore
William B. Munro
Daniel Murphy
Walter M. Murphy
Arthur Noble

1. J. Nolan
Arthur A. Noyes
Donald O’Melveny

Henry W. O’Melveny

Stuart O’Melveny
Patrick H. O’Neil
James RR. Page

Mrs. June Braun Pike

Paul J. Pitner
J. H. PPoole
TFrancis F. Prentiss

Mrs. Kathleen B. McLean William M, Prindle

Malcolm McNaghten
Mrs. James G.
Macpherson

Charles H. Prisk

Mrs, Louis D. Ricketts

Mrs. George O. Robinson

Henry M. Robinson

R.I. Rogers

Albert B. Ruddock

Mrs, Albert B. Ruddock

Howard J. Schoder

M. H. Sherman

{.udlow Shonnard

Silsby M. Spalding

Charles Tr. Stern

Frederick H. Stevens

Mrs. Frederick H.
Stevens

Mrs, Charles Stinchfield

J. A, Talbot

Reese H. Taylor

Joseph E. Tilt

John Treanor

Mrs. Alma S. Urmston

W. L. Valentine

Mrs. W. L. Valentine

J. Benton Van Nuys

Victor Von Borosini

Charles B. Voorhis

Paul M. Warburg

G. C. Ward

Thomas W. Warner

Gurdon W, Wattles

Philip Wiseman

Archibald B. Young

Charles McCormick Reeve Gerald C. Young

L.ouis D. Ricketts

G. G. Young

The complete list of members of the California Institute Associates
from the beginning includes, in addition to the foregoing, the names of
the following members, now deceased: Mrs. Norman Bridge, Frank P.
Flint, Herbert J. Goudge, Henry E. Huntington, Fugene A. Merrill,
Edgar G. Miller, William G. Kerckhoff, Seeley W. Mudd, Benjamin E.
Page, George S. Patton, Charles H. Ruddock, Douglas Smith, William

I.. Stewart.



Ldurational Palicies

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 engincering. 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
enginecring. It is hoped in this way to provide a combination
of a fundamental scientific training with a broad human outlook,
which will afford students with engineering interests the type of
collegiate education endorsed by leading engincers—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 noticcable in many of those taking academic
college courses.

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

(4) The four-vear Undergraduate Course in Secience shall
afford, even more fully than is possible in the Engineering
Course, an intensive 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 resecarch 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 physies, astrophysics,
mathematics, chemistry, geology, geophysics, paleontology, and
biology. A considerable proportion of the time of these Courses
shall be devoted to research. Thesc will continue the training
for the types of professional positions above referred to.

(6) Throughout the period of undergraduate study every
effort shall be made to develop the character, ideals, breadth of
view, general culture, and physical well-being of the students
of the Institute. To this end the literary, historical, economic,
and general scientific subjects shall continue to be taught by a
permanent staff of men of mature judgment and broad experi-
ence; the regular work in these subjects shall be supplemented
by courses of lectures given each year by men of distinction from
other institutions; and the weekly assemblies, addressed by lead-
ing men in the fields of education, literature, art, science, engi-
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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 of the Institute and develops originality and creativeness
in its students. To insure the development of research the
Trustees will provide for it financially, not, as is so often the
case, out of the residue that may be left after meeting the de-
mands of the undergraduate work, but by duly limiting the
extent of this work, and by setting apart, in advance, funds for

research and graduate study.

(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 of giving a select body of students of more than ordinary
ability. A standard of scholarship shall also be maintained
which rapidly eliminates from the Institute those who, from
lack of ability or industry, are not fitted to pursue its work to
the best advantage.



Lducatinnal Buildings and Farilities

THROOP HALL

Throop Hall, the central building on the campus, was erected
in 1910, the gift of a large number of donors, and the first build-
ing of the present group. It now contains the offices of adminis-
tration, 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 cach, connected at the north by a third unit of two
floors, so as to form three sides of a hollow square. One of thesc
units has in addition a special photographic laboratory on a
partial sixth floor, and each has on its large flat roof excellent
facilities for outdoor experimentation.

The first 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.

The second unit is used primarily for research. It contains
forty-five rescarch 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.

The third unit houses on one floor cight more research rooms,
thus bringing the number of rooms devoted cxclusively to re-
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search up to sixty-five, and on the other the Norman Bridge
Library of Physics, to provide for which Dr. Bridge gave
$50,000.

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 transformer specially de
signed 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. It is available both for the pursuit of special scientific
problems connccted 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 trans-
mission at high potentials. It also provides opportunities for
instruction in this field, such as are not at present easily obtain-
able by students of science and engineering.

GATES CHEMICAL LABORATORY

The first unit of the Gates Chemical Laboratory, the gift of
C. W. Gates, and his brother, the late P. G. Gates, includes
laboratories used for undergraduate instruction in Inorganic
Chemistry, Analytical Chemistry, Organic Chemistry, Physical
Chemistry, and Instrumental Analysis.

The remainder of this unit is devoted to facilities for rescarch
work. There are six unit laboratories for physico-chemical re-
search; 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.
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The second unit of the Jaboratory adjoins the first unit on the
west, and is two stories in height. It contains a lecture room,
seating 150 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 rescarch labora-
tories, professors’ studies, a storeroom for inflammable chemicals,
and the usual machinery, switchboard, and service rooms. The
architccts for this unit were the Bertram G. Goodhue Associates,
with Clarence S. Stein.

RESEARCH LABORATORY OF APPLIED CHEMISTRY

With the Gates Chemical I.aboratory is associated the Re-
search Laboratory of Applied Chemistry, which is located in the
Inginecring Rescarch Building. This rescarch 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, roasting,

melting, mix-
ing, dissolving, 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.

LABORATORY OF STEAM ENGINEERING AND ENGINEERING RESEARCH

Through funds provided in part by the late Dr. Norman
Bridge, and in part from other sources, the Institute has erected
an engineering building, designed by the Bertram G. Goodhue
Associates, 50 by 140 feet in size. Onec scction of this is occu-
pied by a new steam engineering laboratory, which contains a
steam unit consisting of two Babcock and Wilcox Sterling boilers,
each of 300 H.P. capacity, with all accessory equipment to pro-
vide for comprechensive tests of all portions of the installation.

The other half of the building is devoted to an engineering
research laboratory, in which the research section of chemical
engineering has already been installed.
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DANIEL GUGGENHEIM AERONAUTICAL LABORATORY

Funds for the construction of the Daniel Guggenheimn Aero-
nautical I.aboratory and for its operation for a period of ten
years have been provided through a gift of about $850,000 from
the Daniel Guggenheim Fund for the Promotion of Aeronautics.
The building is 160 feet long by about 55 feet wide, and has
five floors. The largest item of equipment is a wind tunnel
of the Gaottingen 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 much more than 200 miles per hour has been pro-
duced. A complete set of aerodynamical balances will permit
testing and research work of all kinds to be performed in the
wind tunnel. At one end of the building a room 50 by 20 feet
and four stories high will house a large testing machine capable
of taking a specimen 30 feet long. In the sub-basement is a
water channel about 140 feet long with a cross-section 10 by 10
feet, above which a light car will run, attaining a speed of about
40 miles per hour. This equipment will permit research to be
conducted on seaplanc hulls, pontoons, ship models, and various
surface phenomena. A group of compressed air tanks capable
of sustaining ten atmospheres pressure will give a four-inch jet
of air at approximately the velocity of sound for a period of
time long enough to allow accuratc observations to be made on
bodies placed in the jet. On the first floor are the observation
room of the wind tunnel, a wood shop large enough for the
building of complete airplanes, and an engine-testing laboratory
with dynamometers and equipment for the testing of small
engines. On the second floor are offices and a group of six small
laboratories for research. The third floor contains the balance
room in which the wind tunnel measurements are made, a seminar
room, library, drafting room, auxiliary, equipment room, and five

offices.
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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, a beautiful auditorium seating 500 persons,
erected in 1922, provides facilities for the Institute assemblies,
Jectures, and concerts, as well as for various social functions both
of students 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 during the years 1908 to 1915.

SEISMOLOGICAL RESEARCH LABORATORY

The Seismnological Rescarch Laboratory is located about two
and one-half miles west of the Institute on a granite ridge afford-
ing firm bedrock foundation for the instrument piers. The in-
vestigations at the laboratory relate mainly to earth movements
originating within a radius of about two hundred miles. The
seismograms from six branch stations, built and maintained with
the aid of cooperating agencies in Southern California, con-
tribute 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-
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gram of research is outlined by a committee of which Dr. Arthur
I.. Day is chairman and consisting of Messrs. J. A, Anderson,
II. O. Wood, Beno Giitenberg, and J. P. Buwalda.

THE WILLIAM G. KERCKHOFF LABORATORIES
OF THE BIOLOGICAL SCIENCES

The first building of the William G. Kerckhoff Laboratories
of the Biological Sciences, the present quarters of the depart-
ment, 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. In addition there is land in
the immediate vicinity available for plant work.

A marine station has also been established at Corona del Mar.
The building that has been acquired contains four large roomns
and several smaller ones which will give ample opportunity for
research work in experimental embryology in general. The
proximity of the marine station to Pasadena (about 50 miles)
will make it possible to supply the biological laboratories with
living materials for research and teaching. The fauna at Corona
and at Laguna Beach, which is near-by, is exceptionally rich
and varied, and is easily accessible.

LIBRARIES

The library of the Institute comprises the General Library

and six departmental librarics: for Physics, Chemistry, Geology,
Biology, Aecronautics, and the Humanitics.



Athenarum

The Athenzum, recently completed on the Institute campus.
is a beautiful structure in the Mediterranean style of architec-
ture, clegantly and fittingly furnished and equipped, and with
grounds beautifully landscaped and planted. It is the gift of
Mr. and Mrs. Allan C. Balch. The building was designed by
Gordon B. Kaufmann.

The purpose of the Athenzum is to provide a place and oppor-
tunity for contact between the distinguished foreign scientists
and men of letters temporarily in residence from time to time at
the California Institute, the Mount Wilson Observatory and the
Henry E. Huntington Library and Art Gallery, the staffs and
graduate students of those institutions, and the patrons and
friends of science and education in Southern California making
up the California Institute Associates.

The functions of the Athenzum are to promote these contacts,
to provide a residential hall for distinguished foreign visitors,
graduate students of the Institute, and members of the staffs of
the three institutions, and to provide for the benefit of its mem-
bers and their guests regular illustrated semi-popular lectures
from weck to week.

The Athensum building contains on the first floor a large and
beautiful lounge, a library, a main dining-room, threec small

dining-rooms, and, adjoining the main dining-room—and planned
so that the two rooms can be thrown together for large banquets
—a room for scientific and other lectures, known as the “Hall
of the Associates,” 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 stu-
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dents of the three institutions named, and other members of the
Athenzum who may desire to make usc of these accommodations
cither for themselves or for their guests. An attractive writing
room and lounge are provided on a mezzanine floor for the ex-
clusive use of women.

The Athenseum is an autonomous club made up of the above-
mentioned groups and having as its first Board of Governors,
Allan C. Balch, President; William B. Munro, Vice-President
and Sceretary; Albert B. Ruddock, Treasurer; Henry M. Robin-
son, Walter S. Adams, James R. Page, and Max Farrand.



Nnderpraduate Student Houses

There are now being erected on the California Strect side of
the Institute campus to the southwest of the Athenzeum, four stu-
dent houses to be known as Dabney House, Ricketts House,
Blacker House, and Fleming House. The first three are the gifts
of Mr. and Mrs. Joseph B. Dabney, Dr. and Mrs. L. D. Ricketts,
and Mr. and Mrs. R. R. Blacker, respectively. The last is the
gift of some twenty donors and is named Fleming House, in rec-
ognition of Mr. Fleming’s great part in the development of the
California Institute.

Thesc four houses in Mediterrancan style, harmonizing with
the Athenseum, were, like the latter building, designed by Gordon
B. Kaufmann. While built in a unified group, each house will be
a scparate unit providing accommodations for about seventy-five
students; each will have its own dining-room and lounge, but
they will all be served by a common kitchen. They will be ready
for occupancy in September, 1931.

They are beautiful buildings with attractive inner courts sur-
rounded by portales. Most of the rooms are single rooms, but
there arc a limited number of rooms for two. All of the rooms
will be plainly but adequately and attractively furnished. The
plans of the buildings and entries arc such that within each of
the four houses there are groupings of rooms for from twelve to
twenty students to which there is access from cach entry.

The completion of these residence halls will mark the first step
in the culmination of a plan to meet the housing and living prob-
lems of the students in such a way as to develop a group of
residence halls, “‘each to have its own distinetive atmosphere, each
to be the center about which the loyvalties developed in student
days and the memories of student life shall cluster.”

The Institute’s plans contemplate that with the opening of the
new student houses all undergraduate students, except those liv-

ing at home, shall live on the campus.



Extra-Curricuhun Opyporiunities

LECTURE AND CONCERT 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 subjects 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. Special opportunities arc made available
to students for attendance at concerts given by noted artists
under the auspices of the Pasadena Music and Art Association.
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 students preceding
the visits to the art gallery on the pictures there exhibited.

STUDENT ORGANIZATIONS AND ACTIVITIES

The students are organized into an association known as the
Associated Student Body, 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 Association
elects its officers and a board of control, which investigates
breaches of the honor system, or cases of misconduct, and sug-
gests disciplinary penalties to the Associated Student Body for
recommendation 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 and the Executive Committee
of the Student Body.
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The Associated Students exercise gencral direction of matters
of undergraduate concern in cooperation with the faculty.
Athletic contests are managed by the Athletie Council, composed
of faculty and student representatives. The student body,
through its elected representatives, manages Tie CALiForNIA
Tecu, a weekly paper, and the Bic T, the annual. A glee
club, an orchestra, and a band are maintained, 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 Club include
men interested in these particular fields. Other organizations
are the Dramatic Club, the Economics Club, the Press Club, the
Radio Club, and the Aeronautics 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,
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 prosec-
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 engincering colleges, is maintained at the Imnstitute.
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 reprcsented the Institute
in intercollegiate debate, oratorical or extempore speaking con-
tests.

The forensic interests of the Institute include also member-
ship in the Southern California Public Speaking Association.
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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 eolleges, and fre-
quently with castern teams traveling through California. On the
Pi Kappa Delta trips to the National Conventions, debates are
scheduled with the best of the institutions that can be met en

route.

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

abilities.

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 members of the staff of the internationally famous

Pasadena Community Playhouse.

A Young Men’s Christian Association with a full-time Seerc
tary has its office in Dabney Hall and performs many valuable
services. Reeeptions for new students, hikes, meetings, classes
for the study of life and other problems are conducted by this
organization. Under its auspices has been formed a Cosmopolitan
Club, membership in which is evenly divided between foreign

and American students.



Student Health and Fhysiral Eduration

In 1929 the Institute inaugurated a student health program
consisting of three prinecipal features. The first is a thorough
physical examination of all students entering the Institute by
specialists on the staff of the Pasadena Hospital. Each student
is also to be given a complete and thorough physical examination
in his senior vear. The second feature of the program is the
appointment of a consulting physician, Dr. E. D. Kremers, who
is in his office on the campus in the William G. Kerckhoff Labo-
ratory of Biological Sciences one hour cach day, and may be con-
sulted by the students without charge. The third is a provision
for the students to obtain various services at the Pasadena Hos-

pital at special rates.

The program of physical education is designed to give gencral
physical development to all undergraduate students. When a
student has completed the year’s work he should cxhibit some
progress in attaining strength and cndurance, ereet carriage of
the body, and neuro-muscular control, self-control, sclf-sacrifice,
loyalty, cooperation, mental and moral poise, a spirit of fair

play, and sportsmanship.

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 football, basketball, baseball, track
and field athleties. boxing, swimming, wrestling, and other sports.



Requirements for Admission to
Hudergraduate Standing

ADMISSION TO THE FRESHMAN CLASS
Each applicant must be thoroughly prepared in at least fifteen
units of preparatory work, each unit representing one year’s
work in a given subject in an approved high school at the rate
of five recitations weekly. FEach applicant must offer all of the
units in group A, three or more units selected from group B,

and the rest from group C.

CEnglish s 3
AlZEDTa e 2
Plane and Solid Geometry 1Y,

Group A/ Trigonometry ... v,
Physics o 1
Chemistry oo . 1
. United States History and Government ................. 1

Foreign Languages, Shop (up to 1 unit); additional En-

Group B: % glish, Mathematics, Laboratory Science, or History.

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

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 are successful in passing the general entrance examinations;
but no applicant will be admitted whose preparation does not
include English 2 units, Algebra 114 units, Geometry 1 unit,
Trigonometry 14 unit, Physics 1 unit. All entrance deficiencies
must be made up before registration for the second year.

Each applicant is expected to show that he has satisfactorily
completed the above-stated required preparation, by presenting
a certificate of recommendation from an approved school show-
ing his complete scholarship record.

iIncomplete certificates of recommendation 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 Physics,
Chemistry, or United States History and Government must present their
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In addition to the above credentials, all applicants for admis-
sion to the freshman class are required to take entrance examina-
tions. ‘These examinations do not take the place of the high-
school credentials, but serve to supplement them. The subjects
covered are those listed in group A. 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 examination questions
for admission to the freshman class of the Institute arve not

available for distribution.

Entrance examinations will be held at the Institute Thursday
and Friday, May 28th and 29th, and Tuesday and Wednes-
day, September 15th and 16th. Applicants who take the S8 Ma
examinations should report in the Lounge of Dabney Hall T8 say

th S at 8:30 A M. Applicants who tale the September examina-
tions should report in the same place September 15that 8:30 AM.

Students living at a distance from Pasadena may, upon re-
quest, be allowed to take the spring entrance examinations under
the supervision of their local school authorities® ; or they may, if
they prefer, take the New Plan (Plan B) College Board ex-
aminations in Comprehensive English, Comprehensive Mathe-
matics (Elementary and Advanced), Physies, and Chemistry.
No candidate will be registered by the College Entrance Ex-
amination Board under this plan unless he is at the end of his
high school course and unless also the Board has notice from the

notebhooks at the time of the exainination. The schedule for 1931 is as
follows: Wednesday, September 23, 9:00 A M., Mathematics; 2:00 I>.M.,
Knglish., Thursday, September 24, 2:00 P.M., History and Foreign
Languages.

These examinations may also be taken under the direction of the
College Entrance Examination Board. The examinations are held at
various points in the United States on June 15-20. 1931. Application
for these examinations must be addressed to the College Iintrance Ex-
amination Board, 431 West One Hundred and Seventeenth Street. New
York, N. Y., and must be received by the Board on or before May 18, 1931.

*Arrangements for examinations in absentia should include a letter
to the Registrar from the individual directing the tests stating that the
required supervision will be givern.
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Institute that the candidate has its permission to take his ex-
aminations under the New Plan (Plan B).

Each applicant must pass a physical examination showing that
he is able to do the work of the Institute. These examinations
will be conducted for the Institute by the staff of the Pasadena
Hospital on September 21-23. If reports of these examinations
are delayed until after registration, it will be understood that
registrations are tentative pending such reports, and are subject
to cancellation if the reports are unsatisfactory. Students living
at a distance are advised to consult their family physician before
coming to Pasadena in order to avoid unnecessary expense if
obvious physical defects exist. All students entering the Insti-
tute for the first time are required to be vaccinated or to submit
satisfactory evidence of recent vaccination.

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 May, or even earlier. This enables the Institute to make
full use of all information available from high school sources.
Applicants whose preparatory work is complete should submit
certificates of recommendation from the principals of their high
schools, together with their complete scholastic record before
taking the entrance examinations. Applicants who wish to take
the spring entrance examinations and who have completed their
preparatory work but are not able to secure their scholastic
records before the examinations, will be admitted to the examina-
tions if such a request is received from their principals. Certifi-
cates of recommendation and scholarship records of students
who have taken the examinations under the above arrangement
should be forwarded to the Institute as soon as possible after
the completion of the preparatory work.

No decision can be reached as to the admission of a student
until his principal’s recommendation and his complete scholastic
record are received. Applicants are advised to take the JEEE May

examinations if possible.
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Blanks for application for admission to the Institute and cer-
tificate of recommendation will be provided upon request.

Applicants who comply with these conditions not later than
July 10th will be notified by the Registrar as to their acceptance
on or about July 15th.

Upon receipt of the registration fee of $10.00 (which will be
deducted from 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 registra-
tion card should be presented at the Dabney Lounge September
24th at 8:30 ADM.

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

The number admitted to the freshman class is limited to 160,
by action of the Trustees.
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ADMISSION TO UPPER CLASSES

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 have been 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 rcquired in the various years at the Institute
(sce pages 138-152) or as soon as possible after admission make
up their deficiencies. In case there is a question regarding cither
the quality or the cxtent of the previous work, examinations in
the subjects concerned may be arranged.

The examinations in Mathematics, Physics and Chemistry
taken by students planning to transfer to the third and fourth-
year classes are the comprehensive review examinations required
of all students of the Institute before they undertake the work
of the third year, and are taken at the same time by students in
the Institute and those desiring to transfer from other institu-
tions. For men planning to enter the sophomore year similar
review examinations covering the work of the freshman year arc
required. Copies of previous examination papers will be sent to
approved applicants upon request. From a study of these and
of the content of the courses at the Institute, prospective stu-
dents may judge for themselves which examinations they are pre-
pared 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 examinations
in one or more subjects for admission to one class and in others
for admission to the work of another class. Their ultimate classi-
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fication will be determined by the committee on the basis of the
results of all the examinations taken.

The examinations may be taken eitlier in June or in September.
The schedule for 1931 is as follows: Thursday, June 11, 9 A.M.,
Chemistry; Iriday, Junc 12. 9 A.M., Mathematics; Saturday,
June 13, 9 ADM., Physies; Monday, September 21, 9 AN,
Mathematies; Tuesday, September 22, 9 ADM., Physies; 1:30
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 Jocal college authorities,
provided definite arrangements are made well in advance. Ar-
rangements for examinations in absentia should include a letter
to the registrar from the person dirccting the tests stating that
the required supervision will be given.

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

Physical examinations and vaccination are required as in the
case of students entering the freshman class. If reports of these
cxaminations 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.

Becausc of the very thorough, intensive study of Physics,
Mathematies and Chemistry 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
vears of the Institute courses without incurring much loss of
time and serious difficulty in the pursuit of the more advanced
subjects. Students intending to complete the Institute courses
arc therefore recommended, as far as possible, to take their
freshman and sophomore work also at the Institute.
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TUITION

The tuition fee for undergraduate students who entered the
[ustitute as freshmen prior to September, 1929, and have pur-
sued their course continuously in the Institute, is two hundred
and fifty dollars ($250) a ycar, payable $90 at the opening of
the first term and $80 at the opening of cach of the other terms.

The tuition fee for undergraduate students entering the Insti-
tute as freshmen in September, 1929, and subsequently is two
hundred and fifty dollars ($250) for the freshman year and three
hundred dollars ($300) a year for each of the succeeding ycars.

For graduate students, see page 111,

The Associated Student Body fec, payable by all under-
graduate students, is $11.00 a year. This fee is used for the
support of athletics and of other student activities. There is
also a fee of 50c¢ a term for locker rental. There are no other
fees, but in the Division of Chemistry and Chemical Engineering
an annual deposit of $10 is required the first year, and $15 the
last three years, to cover brecakage and loss of laboratory ma-
terials. There are also small deposits for locker keys and for
padlocks issued in the drawing rooms. Deposits are also required
to cover the expensc of inspection trips taken by students in
various courses.

The cost of supplies and of books ranges from $60 Lo $75 the
first year, the larger part of which is required the first term, and
from $20 to $30 a term thereafter.

SCHOLARSHIPS

Students who attain honor standing at the end of their Fresh-

man or Sophomore yvears are awarded prize scholarships carrying

half tuition or full tuition for the ensuing vear, as deseribed on
page 88 of this Catalogue.
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LOAN FUNDS

The Cleveland Loan I'und was established by Miss Olive
Cleveland for the purpose of aiding students to obtain an educa-
tion. The income is lent without interest to worthy students who

may need such assistance.

In 1928, 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.
Additional gifts of £5,000 and $1,000 have been made by anony-
mous donors for the same general purpose.

Applications for loans may be made to the Secretary of the

Institute.

THE PUBLIC WORKS FUND

Mr. William Thum, of Pasadena, has established a fund known
as the Public Works Scholarship Fund, thereby making provision
for the employment of a limited number of students in the vari-
ous departments of municipal work. Under the provisions of
this Fund, students approved by the faculty are employed in the
Municipal Lighting Department, and other departments of the
city of Pasadena, thereby gaining valuable practical experience.

STUDENT EMPLOYMENT

The Institute endeavors to be of assistance in aiding students
to find suitable employment when it is necessary for them thus
to supplement their incomes in order to continue their education.
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 wish-
ing employment are advised to write to the Secretary of the
Institute Y. M. C. A. in advance of their coming to the Institute.



Renisgtration and General Renulations

Registration for the second term, 1930-1931, will take place
January 5, 1981 (9 AN, to 8 P.M.); for the third term, March
30, 1931 (9 ADM. to 8 P.M.). Registration for the first term,
1931-1932, will take place, for freshmen, September 24, 1981,
(8:30 ADL), and for other students, September 235, 1931 (9 A.M.
to 8 P.ML), and September 26, 1931 (9 AM. to 12 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.



Scholastic Grading and Kequirements

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,

2 denotes Average,

1 denotes Below Average,

C denotes Conditioned,

I denotes Failed,

i denotes Incomplete.

Incomplete means that the student has been prevented from
completing the required work of the subject on account of sick-
ness or other emergency. This mark will only be given in those
cases where the student has carried with a grade of 2 or better
at least three-fourths of the required work of the subject. Upon
completion of the required work, the record of incomplete shall
not be considered a deficiency on the student’s record.

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.

Failed means that credit may be secured only by repcating
the subject.

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.

Special examinations may be arranged by the instructor for
students who have been allowed to postpone the regular examina-
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tions. But these special examinations must be taken within four
weeks from the beginning of the following term; or, if in work
of the third term, during the weck preceding the next year's reg-
istration.

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. Any condition not so removed automatically becomes a
failure, unless otherwise recommended by the instructor at the
time the condition is given.

SCHOLASTIC REQUIREMENTS

The number of credits allowed for any subject is the number of
units multiplied by the grade received. The number of units as-
signed to any subject in any term corresponds to the total num-
ber of hours per weck devoted to that subject, including (1) class-
work, (2) laboratory, drawing, or field work, and (8) estimated
outside preparation. Subjects are of two classes, those of the
one class being distinguished from those of the other by having
their subject numbers printed in italics, both as given in the
Course Schedules and in the Description of Subjects. For ful-
filling scholastic requirements set forth in the following para-
graphs, not less than 90 per cent of the credits required must be
received in non-italicized subjeets.

1. A student will be placed on probation, if, at the end of any
term, he does not receive at least 80 credits.®

Any student placed on probation must withdraw from student
activities or from outside employment, or must reduce the number
of subjects he is taking, to a sufficient extent to enable him to
meet the requirements. Any such student must report to the
Dean of Freshmen in case he is a member of the freshman class,
or to the Dean of Upper Classmen in case he is a member of a

*At the end of the first term of his first year at the Institute a student
who has failed to secure 80 credits may be refused registration (instead
of being placed on probation), if it has become clear that he has not the

qualifications required for the successful prosecution of an engineering or
scientific course,
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higher class, before entering upon the work of the ensuing term,
and must arrange his schedule of studies and limit his outside
activities in accordance with the advice of his Dean.

2. A student is ineligible for registration: (a) it in the pre-
ceding term he did not receive at least 60 credits; (b) if he has
already been on probation in any preceding term and did not re-
ceive at least 80 credits in the term just completed; (c¢) if during
the preceding school year he did not receive 300 credits (corre-
sponding to an average of 100 credits per term).

3. 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 re-
instatement, 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. I'rom a student so reinstated who again fails to
fulfill the scholastic requirements for registration, a second peti-

tion for reinstatement will not be entertained.

4. For graduation a total of 1,200 credits is required (corre-
sponding to an average of 100 credits per term), as well as the
satisfactory completion of the work of some one Option of the
Course in Engineering or of the Course in Science, amounting to

approximately 650 units.

5. 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.

G. At the close of each school-year the Committee on Honor
Students grants high-honor standing or honor standing to 12 to
17 students who have completed the freshman year, aud 16 to
20 students who have completed the sophomore year. There are
also awarded with high-honor and honor standing prize scholar-
ships carrving full tuition and half tuition, respectively. These
awards arc based primarily on the scholastic records of the
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students®; but consideration is given also to those personal
qualities that are conducive to creative work and professional
success in science or engincering and to satisfactory human
relationships.t

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 special privileges and
opportunities, such as excuse from some of the more routine
work, instruction in “honor sections,” and admittance to more
advanced subjects and to rescarch work. But a student in honor
standing may not be admitted to an honor scection in a particular
subject unless he has obtained a grade of 8 or better in the work
prercquisite to that subject.

Students of the classes graduating in 1931 and 1932 will be
awarded honor standing and honor graduation as outlined on
page 77 and 78 of the 1929 catalogue, and scholarships and
prizes as outlined on pages 81-84 of that catalogue.

If for any reason a student is carrying less than 10 units,
the credits required (as stated in paragraphs 1 and 2 on pages
83-84) shall be prorated on the basis of 40 as a maximum. For
example, a man carrying 82 units of work shall be expected to ob-
tain four-fifths of 80, or 64 credits, to remain off probation.

Applications for registration in excess of the preseribed num-
ber of units must be approved by the Registration Committee.

Prolonged leave of absence must be sought by written petition
to the faculty, and the student must indicate the length of timc,
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.

*In rating these records egual weights are assigned to the total
credits received during the three preceding terms and to the ratio of
these total credits to the total units.

TThus consideration is given to such qualities as ideals, frustworthi-
ness, originality, initiative, efficlency, judgment, disposition, courtesy,
breadth of interest.
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IFreshmen should make application, shortly before the close
of the school year, for admission to the seccond year of the Course

in Enginecring or of the Course in Science.

CANDIDACY FOR TIE BACHELOR'S DEGREE

A student must file with the Registrar a declaration of his
candidacy for the degree of Bachelor of Scicnce on or before
the first Monday of December 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 and not more
than 140 credits behind the requirement in the regular work of
his course. All subjects required for graduation, with the ex-
ception of those for which the candidate is registered during the
last term of his study, must be completed by the second Monday

of May preeeding commencement,



Scholarships and Yrizes

FRESHMAN PRIZE SCHOLARSHIPS

A number of treshmen scholarships are awarded by the Insti-
tute from the income of the Robert Roe Blacker and Nellie
Canfield Blacker Scholarship and Rescarch Fndowment Fund,
and a forther scholarship by its Alumni, upon the basis of a
competition open to properly qualificd male students in the senior
classes of the high schools or college preparatory schools. The
Institute and Alumni Scholarships carry a payment of $300,
which is suflicient to cover the year’s tuition and the cost of books,
instruments, etc.

The conditions for the competition for the new Institute
scholarships will be announced soon in a special bulletin of the
Institute.

Each competitor for the Alumni Scholarship must be nomi-
nated by vote of the mwale members of the senior class of his
high school. Each student so nomnutcd must mail to the Regis-
trar of the Institute not later than imd Oth, on forms provided
for the purpose, credentials giving the usual statistical informa-
tion, and showing his high-school record, his participation in
student activities, and his outside activitics and personal interests.

All competitors for the scholarships must present thunsel\ es
at the Institute for examination on J-uaéié{) h md .. . The
examinations will cover the branches of mathematics required
for admission to the Institute, high-school physies and chemistry,
English, American history, and general information. They will
be of such a character as to determine the ability of the student
to think and to express himself clearly, and to demonstrate his
initiative and resourcefulness in planning experiments, and his
power of applying his knowledge to concrete problems, rather
than to test memorized information. The ten or twelve most
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successful applicants will be expected to present themselves later
for personal interviews.

The scholarships will be 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 the personal interviews. The awards
will be made without reference to financial need; but any suc-
cessful student with adequate resources may relinquish the money
payment in favor of the next most deserving competitor, while
retaining the scholarship as an honorary recognition. The win-
ners of these scholarships will be designated Freshman Scholars,
and will be so registered in the Institute Catalogue.

DRAKE SCHOLARSHIPS

In addition to the foregoing, Mr. and Mrs. A. M. Drake of
Pasadena, in 1927, made provision for an annual scholarship
available for a graduate of the high schools of St. Paul, Minne-
sota, and a similar annual scholarship available for a gradnate
of the high school of Bend, Oregon.

SOPHIOMORE AND JUNIOR PRIZE SCHOLARSHIPS

With the aid of funds recently reccived the Institute has estab-
lished about thirty new scholarships known as the Sophomore
and Junior Prize Scholarships. These scholarships, which carvy
half tuition or full tuition, are awarded at the end of each school-
vear to those students who as the result of their work during the
{reshman and sophomore year were granted honor standing or
high-honor standing on the basis deseribed in paragraph 6 on

page 81 of this Catalogue.

JUNIOR TRAVEL PRIZES
Two Travel Prizes, each carrying an award of $900, have
been established through the liberality of anonymous donors, in
order to emphasize the educational value of travel as a means
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of broadening the student’s cultural and professional view-points.

These two travel prizes are awarded, at the end of the sec-
ond term of each year, to the two most worthy students in
the junior class upon the basis of a competition carried out
as described below. They are to be used for a trip to Europe
during the vacation between the junior and senior years. These
tours are planned in consultation with representatives of the
Faculty Committee on Honor Students, and include about ten
days’ sightseeing in the United States on the way to Europe and
on the return. The winners of the prizes are expected to keep
a diary of their experiences, and upon their return to file with
the Institute a summarized report of their travels and expenses;
and to present an interesting account of some of their experiences
at an Assembly of the student body.

COMPETITION FOR THE TRAVEL PRIZES

Qualifying for the T'ravel Prizes—At the end of cach vear
the Committee on Honor Students will designate not less than
four nor more than eight students to receive high-honor standing
at the end of their sophomore year as described in paragraph 6
on page 84 of this Catalogue. The students so designated shall
be considered to have qualified for the competition for the Travel
Prize of the ensuing year.

Competition for the Travel Prizes—The competitors qualify-
ing for the Travel Prizes in the way just stated shall report at
once (before the summer vacation) to representatives of the
Committee on Honor Students; and a plan for summer reading
and study and for spccial work during the first two terms of
their junior year to meet the requirements of the competition will
be laid out.

Award of the Travel Prizes—-T'hese prizes will be awarded at
the end of the second term of the junior year to those students
who, having qualified in the way above stated, are given the
highest rating by the members of the Committee on Honor Stu-
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dents in consultation with instructors who have close contact with
the competitors. This rating will be based upon:

(a) Previous scholastic records.

(b) Acquaintance with European geography, polities, social
problems, and recent history, with art, with the modern languages,
and with other knowledge conducive to the suceess of a European
trip.*

(c) Ability in research and other creative directions.

(d) Power of clear, forceful expression (oral and written),

(e) Personal qualities conducive to fullness of life and success
in a scicntific or engineering carcer.

(f) Student activities, outside interests, health, and physical
development.

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.

*Students desiring to compete for the Travel Prizes should attend
the seminar on “KEurope’’ during the first two terms of their junior year.



Study and Kesearch at the Culifornia Institute

PHYSICS

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

Further, since the best education is that which comes from
the contact of youth with creative and resourceful minds, the
staff of the Norman Bridge Laboratory of Physics has been from
the beginning a group of productive physicists rather than merely
a group of teachers. The entering freshman makes some contact
in his first year with practically all of the members of that staff,
and he has the opportunity to maintain that contact throughout
his four undergraduate ycars, and his graduate work as well if
he clects 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 physies at the Institute.
The instruction is done by the small group method, eighteen to
a section, save for one rather elaborate demonstration lecture
each weck throughout the freshman and sophonore years. All
of the members of the staff participate in giving this Iccture.
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 researches which are
always under way in the laboratory. The average yearly output
of the laboratory during the past five vears has been from forty
to fifty major papers. There are three general seminars per
week, which are regularly attended by all research workers, in-
cluding in general ten or a dozen National and International
Research Fellows and all graduate students, numbering from
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forty to fifty. In addition there is a weekly theoretical seminar
conducted for the benefit of those interested primarily in mathe-
matical physies.

The main outlets for the graduates of the Norman Bridge
I.aboratory are positions in colleges and universities, and in the
increasing number of industrial research laboratories of the

country.

MATHEMATICS

The Institute is now prepared to offer to competent students
advanced study and research in pure mathematies. Owing to the
exceptional status of the Institute in theoretical and mathematical
physies, it is cxpected that students specializing in mathematics
will desire to devote some of their attention to the modern appli-
cations of mathematics, even when their first interest is in pure
mathematics, in order that they may acquire a well-rounded vicw
of the entire field. On the other hand, specialists in theoretical
physics will find much that is useful for their work in the ad-
vanced courses in mathematics. It is one of the aims of the
mathematical department of the Institute to provide definitely
for such a liaison between pure and applied mathematics by the
addition of instructors whose training and interests have been

in both fields.

An effort will be made to guide research students in the dirce-
tion of their own interests and abilities. As enrollment at the
Institute is limited, it is possible for the staff to take an indi-
vidual interest in the research students. In particular, students
wishing to pursue a line of research chosen by themselves will
be encouraged, and all will be advised to find the problem which
they wish to attack, since the discovery of significant solvable
problems is the initial difficulty in mathematical research. Those
who are not far enough advanced to find their own problems
will be assigned to investigation in the fields of work of members
of the staff. Teaching fellows and rescarch associates in mathe-
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matics are appointed, so that a considerable nucleus of research
workers is built up as in the other sections of the Institute.

Upon the completion of the prescribed graduate work in mathe-
maties, the degree of Doctor of Philosophy is awarded, and the
graduate may look forward to a carecr of teaching or of research.
In the larger universities teaching and research are ordinarily
combined, but academic advancement and freedom for research
usually depend upon demonstrated ability to do original work.
Positions as mathematicians with engineering corporations main-
taining research departments are available from time to time;
and the United States Civil Service frequently announces posi-
tions for trained mathematicians.

The opportunities for research work in mathematical physics
include such basic subjects as aerodynamics, atomic structure,
cosmogony, crystal structure, elasticity, the new quantum me-
chanies, relativity, and statistical mechanics.

The Seminar in Theoretical Physics brings the research men
together and enables each one to get the views of other workers
on recent important advances in mathematical physies. The lec-
tures which are given each year by some eminent foreign mathe-
matician or physicist, are particularly helpful and inspiring.

Students intending to take certain of the advanced courses are

speeially asked to note the foreign language prercquisites.

CHEMISTRY AND CHEMICAL ENGINEERING

In the last two years of the Undergraduate Course of Science
there arc offered to students an Option in Chemistry and an
Option in Chemical Engineering. These Options, especially when
followed by the Fifth-Year Courses in these subjects, preparc
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
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development of chemieal industries on the chemical engincering
side. Tor 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, morc specialized
study and research leading to the degree of Doctor of Philosophy
is provided at the Institute in the fields of inorganie, physical,

organie, and biological chemistry.

The character of the instruection in chemistry may be briefly
described as follows: The freshman course, which is taken by all
students of the Institute, differs much from that usually given
in American colleges in that it consists in intensive work in cer-
tain important fields of the subject, rather than in an attempt
to give a general survey of the subject, which has been in some
measure already afforded by the required high-school course.
Thus the freshman work begins with instruction in accurate
volumetric analysis, since the student appreciates chemical princi-
ples and can effectively deal with their applications in the labo-
ratory only after he has learned to think and work quantitatively.
In the first term, along with the volumetric analysis, there are
taken up stoichiometry and the principles relating to reactions
in aqueous solutions, such as mass-action, solubility effects, neu-
tralization, indicators, strength of acids and bases, hydrolysis of
salts, and distribution between phases. The second term is de-
voted to exaet qualitative analysis, wherc these principles and
those relating to oxidation and reduction are further applied to
solutions; and the third term is given to the highly important
field of chemical reactions between gases and between gases and
solids, which is often neglected in elementary instruction.

The second-year work in chemistry, whicl is taken by all stu-
dents in the Course in Seience, consists on the laboratory side
of gravimetrie, advanced qualitative, and electrometric analysis;
but the class work is largely devoted to the discussion of the
principles relating to mass-action, the ionic theory, oxidation,
and the periodic law. In the second and third terms, and also
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in the subjects of physical and organic chemistry taken in the
later years, the abler students, after a few weeks of introductory
work, undertake minor researches in place of the regular work.

The chemical subjects of the junior and senior year consist
of courses in physical, advanced inorganie, organic, and applied
chemistry. The junior and senior courses in physical chemistry,
here known as “Chemical Principles,” are not descriptive courses
of the usual type; but from beginning to end are presented as a
series of problems to be solved by the student. 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
students in cooperation with the staff are: equilibria and free-
encrgies at high temperatures; reduction-potentials in solution,
especially of the rarer elements; the rates of homogencous gas
reactions; the photochemistry of reactions; band spectra in their
chemical relations; crystal and molecular structure determined by
X-rays; and the absorption of X-rays in its chemical relations.

ENGINEERING

Courses are offercd at the Institute in Civil, Mechanical and
Electrical Enginecring. There are also courses in Chemical and
Acronautical Engineering which are described under the respec-
tive heads of Chemistry and Aeronautics.

The plan of instruction embodies a four-year course of broad,
yet intensive and thorough character, leading to 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 Engineering
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groups are not separated during the first three years, all follow-
ing the same program of the fundamental subjects, mathematics,
physics and chemistry, supplemented by their general applica-
tions in surveying, mechanism, mechanics, strength of materials,
direct and alternating currents, heat engines and hydraulics. The
divergence between the different branches occurs in the fourth
year when the study of the professional subjects of specialized
nature is introduced. Courses in the Humanities—English, his-
tory, 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 have shown capacity to do advanced work are ex-
pected to take the fifth year, which represents additional profes-
sional subjects and work in both design and research. While the
work of the fifth vear is prescribed to a considerable extent, it
offers time and cncouragement 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-
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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.

ELECTRICAL ENGINEERING

The science of electrical engineering has, due to advances in
physies and its applications, reached a status such as to demand
clectrical engineers qualified to conduct researches involving a
knowledge of mathematics, physies, and electrical engineering
far in excess of that obtainable in an undergraduate enginecring
course. To meet this need the Institute has provided courses of
graduate study and research in electrical engincering which may
be taken by students who have completed the five-year engineer-
ing course at the Imstitute, or by students from other colleges
who have substantially the same preparation. These courses pro-
vide for advanced work in the application of mathematical analy-
sis and physical laws to mechanical and electrical problems inci-
dent to electrical design and research, electric transients includ-
ing lightning phenomena, high voltage production and transmis-
sion, electrical engineering problems involving the use of vacuum
tubes, and problems relating 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 will naturally con-
tinue their work at least two ycars more for the degree of Doctor
of Philosophy.

This graduate school of electrical cngineering 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 by
providing special work for undergraduate students wishing to do

a limited amount of rescarch work.
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AERONAUTICS

With the aid of the Daniel Guggenheim Tund for the Promo-
tion of Aecronautics, the California Institute of Technology has
established a Graduate School of Aeronautics and has constructed
The Danicl Guggenheim Laboratory of Aeronautics containing a
ten-foot, high-speed wind tunnel. Recently the Daniel Guggen-
heim Fund has also provided funds for the Daniel Guggenheim
Airship Institute to be located at Akron, Ohio. This laboratory
will contain a six-foot wind tunnel and other experimental facili-
ties for lighter-than-air rescarch, so that the Institute will carry
on theoretical and experimental work in the lighter-than-air field
both at Pasadena and at Akron. Both laboratories are under the
direction of Dr. Th. von Kdrmdn who will be in charge of both
the experimental and theoretical rescarches.

The following program of instruction and rescarch is now in
progress:

1. A comprehensive series of theorctical courses in acrodynam-
ics, hydrodynamics, and elasticity, with the underlying mathe-
maties and mechanics, taught by Professors Théodor von Karmdn,
Harry Bateman, Eric T. Bell, Paul S. Epstein, Beno Gutenberg,
Clark B. Millikan, and Arthur L. Klein.

2. A group of practical courses in airplane design conducted
by the Institute’s experimental staff in cooperation with the engi-
neering staff of the Douglas Company, with the aid of the facili-
ties now being provided at the Institute combined with those of
the Douglas plant.

3. Experimental and theoretical rescarches on

(a) the basic problems of flow in real fluids with regard to
the scientific foundations of technical hydro- and acro-
dynamies ;

(b) practical problems in aerodynamics and structures,
especially as applied to aeronautics.

The facilities of the Institute are available for students desir-
ous of taking higher degrees, and for qualified workers who wish
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Lo carry out researches in the fields detailed above. A few fellow-
ships ean 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 rescarch; but provision has also been made
in the T'our-Year Undergraduate Course in Engincering for a
definite option leading to such graduate study and rescarch. This
affords a broad and thorough preparation in the basic science and
enginecring upon which acronautics rests, and includes an intro-

ductory survey course in acronautics in the senior year.

As in the other branches, there are offered in aeronauties
definite graduate courses leading to the degree of Master of
Science. Since not less than two years of graduate work are re-
quired to attain rcasonable 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 sccond year, the degree of “Master
of Scicnee for the completion of a Course in Aeronautical Fngi-

neering.”

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 Insti-
tute or who have had substantially the same preparation else-
where.

Still more advanced study and research is 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.



100 CALIFORNIA INSTITUTE OF TECHNOLOGY

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. T'wo buildings to housc
this school are being constructed in 1931. The work of this school
at the present time comprises the instruction and research being
carried on in the various branches of geology, in vertebrate and
invertebrate paleontology, 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 pursuc
as graduate students the geological studics of the senior year of
the undergraduate 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 and
paleontology. Fifth year courses lead to the degree of Master of
Science. During the senior year of the undergraduate course and
throughout the fifth year courses in geology and paleontology,
much time will be devoted to investigation, but students desiring
to become research men or professional geologists and paleon-
tologists will continue their work at least two years more for
the degree of doctor of philosophy.

INSTRUCTION IN GEOLOGY AND PALEONTOLOGY

'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

seiences.
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Students who complete the Fifth-Year Course in Geology are
prepared for geological positions with oil and mining companies
and on governmment and state geological surveys, but further
graduate work (leading to the Doctor’s degree) is very desirable
for those who are preparing themselves for university and
museum positions in geology and paleontology and for service as

professional geologists.

OPPORTUNITIES FOR RESEARCII IN GEOLOGY AND PALEONTOLOGY

Within convenient reach of Pasadena occurs an almost un-
rivaled variety of rock types, geologic structures, and physio-
graphic forms. Field studies can be conducted comfortably
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.

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 Institute of Technology, and graduate students in the
Division of Geology and Paleontology will be received in the
Laboratory 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 sccure
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 and paleontology, as
in other branches of science; see page 123.

BIOLOGICAL SCIENCES

A Department of Biology, rather than the traditional depart-
ments of Botany and Zoclogy, 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 biclogical level, an immense diversity of
form and function manifests itself, but enough insight has al-
ready been gained to make evident that this diversity is in large
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part duc to permutations and combinations of rclatively few
fundamental and common properties. It is in the search for thesc
properties that the zoologist and botanist may profitably pool
their interests. The animal physiologist today, who wishes to
have a broad outlook over his field, can as little neglect the
physiology of bacteria, yeast and higher plants as the bacteriol-
ogist and plant physiologist can ignore the modern discoveries in
animal physiology. 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 advances in cytology
and embryology. It is, then, with the intention of bringing to-
gether in sympathetic union a group of investigators whose intcr-
ests lic in the fundamental aspects of their subjects, that a

department of Biology has been organized.

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 rescarch. It is proposed to
organize groups of investigators in general physiology, bio-
physics, biochemistry, genetics and developmental mechianics.
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.

An experimental farm for plant genetics has been established
near the Institute; a special laboratory, equipped for work in
plant physiology, has been built; and a marine station at New-
port Bay is ready for work in experimental embryology.
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ASTROPHYSICS

The International Education Board has provided for the con-
struction by the Institute of an Astrophysical Observatory,
equipped with a 200-inch reflecting telescope and many auxiliary
instruments. A prime purpose of the gift is to secure for the
new Observatory the advantage, in its design, construction, and
operation, of the combined knowledge and experience of Lhe
strong group of investigators in the research laboratories of the
Institute and in the neighboring Mount Wilson Observatory of
the Carnegie Institution of Washington. Such cooperation has
been cordially promised by the President of the Carnegie Insti-
tution with the approval of its Executive Committee and of the
director of the Mount Wilson Observatory and his associates.
Formal approval was thus given to the continuation and exten-
sion of the cooperation which has been in progress between the
California Institute and the Mount Wilson Observatory for scv-
eral 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 and structure of the galactic
system; of the distance, radiation, and evolution of stars; of the
spectra of the brighter stars under very high dispersion; of the
distance and nature of the spiral nebula; and of many phenomena
bearing directly on the constitution of matter.

The new observatory will consist of two main features. One
of these will be the 200-inch telescope, with its building, dome,
and auxiliary equipment, to be erected on the most favorable
high-altitude site that can be found within effective working
distance of the associated groups of investigators and their ex-
tensive scientific equipment. The other will be an Astrophysieal
[.aboratory located on the Iustitute campus, which will serve as
the headquarters in Pasadena of the Observatory Statt and of
the Graduate School of Astrophysies. Its equipment will include
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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-
tage. Its instruments for the interpretation of astrophysieal
phenomena will be designed to supplement those of the labora-
tories of the Institute and the Pasadena laboratory of the Mount
Wilson Observatory. A well-equipped shop for the development
of new instruments has been erected on the campus during the
past year, and the Astrophysical Laboratory is under construc-
tion.

The value of a telescope depends as much upon the efficiency
of the instruments and apparatus used to reccive, 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, consisting of four members of the
Executive Council of the Institute, has been placed by the trus-
tees in full charge of the design, construction, and operation of
the Astrophysical Observatory and Laboratory. With the ap-
proval of the Carnegie Institution of Washington, Dr. John A.
Anderson, of the Mount Wilson Observatory, has been appointed
by the Observatory Council as its Executive Officer, in direct
charge of design and construction. An Advisory Committee, in-
cluding the Director and Assistant Director of the Mount Wilson
Observatory and many other prominent astronomers and physi-
cists, aid the Observatory Council in determining matters of
policy. The organization of the Observatory Council and the
personnel of its Advisory Committee are shown on page 52 of

this Catalogue.
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The Observatory Council, supported by the unanimous opinion
of the Advisory Committee and of others consulted, decided to
use fused silica for the 200-inch mirror and other mirrors of the
large telescope. President Gerard Swope and Dr. Elihu Thom-
son of the General Electric Company promised the full coopera-
tion of that company in this undertaking, and much progress has
already been made in the work.

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
the Warner & Swasey Company, Dr. I'rank E. Ross, the Bausch
& Lomb Optical Company, Sir Herbert Jackson, Sir Charles
Parsons, the Philips Lamp Works, Professor Joel Stebbins, and
others. The Research Laboratory of the Eastman Kodak Com-
pany has gencrously agrced to deal with many of the special
photographic problems. A Zeiss recording microphotometer has
been obtained, and is being used in a comparative study of various
forms of this instrument. The radiometer recently used very suc-
cessfully by Dr. C. G. Abbot, of the Smithsonian Institution, in
measuring the distribution of energy in the spectra of stars of
several types has been developed and improved. A comparative
study of possible sites for the 200-inch telescope has been under-
taken by Dr. Anderson, aided by a dozen trained observers.

It is expected that, as soon as the Astrophysical Laboratory on
the campus has been completed and 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. Under-
graduate students who desire to prepare themselves for such
graduate work should take the Physies Option of the Course in
Science, in which electives in astronomy will be offered in the

senior year.
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Owing to the rapid advance of astronomical and spectro-
scopic research throughout the country, there are now more pro-
fessional positions in universities, endowed observatories, and the
Government service than can be satisfactorily filled, for able
voung men well trained in optics, astrophysics, and subatomic
physics. The number of such positions, however, is not large;
and only those well qualified for such work should undertake
graduate study and research.

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 engineering, the professional
studies monopolize nearly all the available time and money,
leaving the humanitics to take what is left, which usually turns
out to be very little.

This has been particularly unfortunate. It has recruited into
the enginecering profession 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 foreces which even engineers have to take into ac-
count. It has erowded into the lower ranks of the engineering
vocation too many unimaginative routincers who get no farther
than the drafting-room. That should not be the case, for there
is no good reason why 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
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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 engineering courses. As a re-
sult, 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 English and I'oreign 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 out-
come 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 master science only. The history of human achievement has
but a single page.

One of the largest and most attractive buildings on the Insti-
tute campus is devoted to the work in Literature, Languages,
Philosophy, Economics, History, and Government. This Hall
of the Humanities, erected in 1928, was given by Mr. and Mrs.
Joseph B. Dabney, of Los Angeles. In connection with the ac-
ceptance of this gift, a special endowment fund of $400,000 was
raised for the support of instruction in the humanistic fields, this
amount being subscribed by several friends of the Institute.

In addition to the regular staff of the Institute, several schol-

ars from other institutions have been giving instruction in the
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Division of the Humanitics during the current ycar. Among
these are Dr. Max Farrand, formerly of Yale University and
now Director of the Huntington Library; Professor Hardin
Craig of Stanford University, and Professor Godfrey Davies of
the University of Chicago. With the opportunities for research
in English Literature and American History which are afforded
by the proximity of the Huntington Library, it is anticipated
that the instruction given at the Institute in these fields will be
steadily strengthened by the association of visiting scholars.



Information and Kepulations
for the Guidanre of Graduate Students

A. GENERAL REGULATIONS
I. REQUIREMENTS FOR ADMISSION TO GRADUATE STANDING

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

2. Application for admission to graduate standing at the Insti-
tute to work either for the Master’s or Doctor’s degree should
be made upon a form which can be obtained from the Registrar.
The applicant should state the degree for which he wishes to
work. If the applicant’s preliminary training in science mathe-
matics, and engincering has not been substantially that given by
the four-year undergraduate courses at the Institute, he must
pursue such undegraduate subjects as may be assigned. Since
admission to graduate work will be granted only to 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 March. Students applying for assis-
tantships or fellowships do not need to make separate applica-
tion for admission to graduate standing. See Section DI.

3. Admission to graduate standing does not of itself admit to
candidacy for the degree of Master of Seience or Doctor of
Philosophy. As to this, see pages 111, 113, 116.
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II. FEES

1. Tuition for graduate students is in general $250 a year,
payable in three installments, $90 at the beginning of the first
term and $80 at the beginning of the second and third terms
the same as for undegraduate students (except that holders of
Institute Iellowships and Assistantships pay only $180 a year,
payable in three installments of $60 each). For graduate students
who have been admitted to candidacy for the Doctor’s degree, the
tuition will thercafter be at one-half the above rates. Graduate
students who are permitted to carry on rescarch during the sum-
mer will not be required to pay tuition fees therefor.

2. No other fees except for breakage are required of graduate
students. Students in chemistry are required to make a deposit
of $15 at the beginning of the school year to cover their breakage
charges.

3. No degrees will be granted until all bills due the Institute

have been met.

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

I. GENERAL REQUIREMENTS

To reccive the degree of Master of Science, the student must
complete in a satisfactory way the work indicated in the schedule
of one of the Fifth-Year Courses, as well as in the schedule of
the Four-Year Course in Science or in Engineering (see pages
137-152), except that in the case of students transferring from
other institutions equivalents will be accepted in subjects in
which the student shows by examination or otherwise that he is
proficient, and except in so far as substitutions may be approved
by special vote of the Committee in charge.

Senior students at the Institute desiring to return for a fifth
vear will file an application with the representative of the depart-
ment in which they expect to do their major work and such appli-
cations will be passed upon by the Engineering or the Science
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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
degrece 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 Engincering, Mathematics,
Geology, Palcontology, or Biology), and of the Committee on
the Courses in Engineering (in case the work is to be in Civil,
Mechanical, Electrical, or Aeronautical Engineering); and rec-
ommendations to the Faculty of the award of that degree shall
be made by one of these Committees; all such actions being taken
in gencral after consideration and recommendation by the Dec-
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 vear in which the degree is to be
granted.

II. REGISTRATION

1. The regulations governing registration and student respon-
sibilitics as given for undergraduate students on page 81 of the
Catalogue, apply also to Iifth-Year students.

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.

3. A student will not receive credit for a course unless he is
properly registered, and at the first meeting of cach class should
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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 preseribed
‘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 83 of the Catalogue
for undergraduate students, with the cxception of parvagraphs 6
and 7, also apply to I'ifth-Year students.

2. In the case of a student registered for a Master’s Degree
and holding an Assistantship or Teaching Fellowship, 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 recgister.

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 eth-
ciently, rather than for the completion of definite courses of
study through a stated term of residence. The work for the
degree must consist of scientific research and the preparation
of a thesis describing it and of systematic studies of an advanced
character in science or engineering. In addition, the candidate
must have acquired the power of expressing himself clearly and
forcefully both orally and in written language, and he must have
a good reading knowledge of French and German.

Subject to the general supervision of the Committee on Grad-
uate Study, the student’s work for the degree of Doctor of
Philosophy is specifically directed by the department in which
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the student has chosen his major subject. Each student should
consult his department concerning special divisional and depart-
mental requirements. See Section VI for special requirements
for the Doctor’s degree in Mathematics, Physics and Electrical
Engineering, Section VII for special requirements in Chemistry,
and Section VIII for special requirements in Geology.

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

work.

II. REQUIREMENTS FOR ADMISSION TO WORK FOR THE
DOCTOR’S DEGREE

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

IIT. REGISTRATION

1. Students arc required to register and file a program card in
the Registrar’s oflice 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 department in which he is taking his major work to de-
termine the studies which he can pursue to the best advantage.

3. 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



INFORMATION FOR GRADUATE STUDENTS 115

course, obtained from the Registrar’s oftice. The student himself
is charged with the responsibility of making certain that all
grades have been recorded to which he is entitled.

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

5. The number of units allowed for a course of study or for
research is figured on the basis that one unit corresponds roughly
to one hour a week of work in the laboratory throughout the
term, or a somewhat shorter number of hours of intensive study.

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

7. Graduate students studying for the Doctor’s degree who
are devoting their whole time to their studies will be allowed to
register for not more than 60 units in any one term. Students
on part time teaching appointments will not be allowed to regis-
ter for so many units. Teaching Fellows and Assistants will be

allowed to register for not more than 45 units.

IV. GRADES IN GRADUATE COURSES
1. Term examinations are held in all graduate courses unless
the instructor shall, after consultation with the chairman of the
division, arrange otherwise. No student taking a course for

credit shall be exempt from these examinations when held.
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2. Grades for all graduate work are turned in to the Regis-
trar’s office at the close of each term.

3. The following system of grades is used to indicate class
standing in graduate courses: 4 denotes marked distinection, 3
denotes above average, 2 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. REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

1. Major and Minor Subjects. The work for the Doctor’s
degree must consist of scientific research and advanced studies
in some branch of science or engineering, which will be termed
the “major subject” of the candidate. In addition, as “minor
subjeet” (or subjects), studies which will give a fundamental
knowledge and research point of view must be pursued in at

least one other branch of science or engineering.

The choice and scope of the minor subject must be approved
by the departments in charge both of the major and minor sub-
jects, and must involve not less than 45 units of advanced study.

2. Residence: At least three years of work in residence sub-
sequent to a baccalaureate degree equivalent to that given by the
Institute is required for the Doctor’s degree. Of this at least one
vear must be in residence at the Institute. It should be under-
stood that these are minimum requirements, and students must
usually count on spending a somewhat longer time in residence.

Graduate students are encouraged to continue their research
during the whole or a part of the summer, but in order that such
work may count in fulfillment of the residence requirements, the
student must comply with the above regulations and file a regis-
tration card for this summer work in the office of the Registrar.
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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.

3. Admission to Candidacy: Any student admitted to work
for the Doctor’s degree who has been in residence one term or
more, who has satisfied the several departments concerned by
written or oral examination or othcrwise that he has a compre-
hensive grasp of his major and minor subjects as well as of
subjects fundamental to them, who has satisfled the department
of modern languages that he can read scientific German and
I'rench with reasonable facility, who has shown ability in carry-
ing on research and whose rescarch subjeet has been approved
by the chairman of the division concerned, and whose program
of study has been approved by both his major and minor dc-
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 Phil-
osophy. 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 blank is provided for making application for admis-
sion to candidacy. This blank may be obtained from the chair-
man of the Committee on Graduate Study, 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 proper time.

4. Framinations: Examinations in French and German, pre-
requisite to admission to candidacy for the degree of Doctor of
Philosophy, will be given on the fourth I'riday of September and
on the first Friday of December. Students expecting to file ap-
plication for candidacy in December are advised to take the
September cxamination, so that, if they have had inadequatc
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preparation, they may enroll for the fall term in one of the
regular language classes of the Institute. Students having taken
regular language classes in the Institute, and having passed the
examinations, may be exempted from further requirement. Grad-
uate students may, in lieu of the examinations offered in Sep-
tember or December, take the regular final examinations given at

the end of any one of the three terms.

Special examinations, or the final examinations in specified
courses, are rcquired by certain departments for admission to
candidacy for the Doctor’s degree. (See Sections VI, VII and
VIIL)

A final examination in his major and minor subjects is re-
quired of all candidates for the Doctor’s degree. This examina-
tion, 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 it must take place at
least two wecks before the degree is to be conferred. The ex-
amination may be written or oral or both, and may be divided
in parts or given all at one time at the discretion of the depart-
ments concerned. The student must petition for this examination
on a form obtained from the chairman of the Committee on
Graduate Study after consultation with the division chairman.

5. Thesis: The candidate is required to submit to the Chair-
man of the Committee on Graduate Study two wecks before the
degree is to be conferred two copies of a satisfactory thesis de-
seribing his rescarch, including a one-page digest or summary
of the main results obtained.

The thesis must be typewritten on paper of good quality 814
by 11 inches, leaving a margin for binding of not less than one
inch, or may consist in part of pages taken from a published
article and pasted on paper of the above size. It should be
preceded by a title page containing the following items: Title,
Thesis by (rame of candidate), In Partial Fulfillment of the
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Requirements for the Degree of Doctor of Philosophy, California
Institute of Technology, Pasadena, California, Date (year only).

Before submitting his thesis to the Chairman of the Committee
on Graduate Study, the candidate must obtain approval of it by
the chairman of his division, and the members of his examining
committce. This approval must be obtained in writing on a
form which will be furnished at the office of the Chairman of
the Committee on Graduate Study. The candidate himself is
responsible for allowing sufficient time for the members of his
commitice 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 CANDIDACY 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 iu
Section V, the Division of Mathematics, Physics and Electrical
Engineering has adopted the following supplementary regula-
tions:

1,a. To be recommended for candidacy for the Doctor’s de-
gree in Mathematics the applicant must pass the following
courses with a grade of 2 or better:

Modern Algebra, Ma. 128 a, b, ¢, including the Galois Theory;
Algebraic Geometry, Ma. 109 a, b, ¢, including Metric Differen-
tial Geometry and Tensor Analysis; Theory of Functions of Real
and Complex Variables; any one of the courses, other than the
purely mathematical, listed under 1, b, preferably Ph. 15 a, b, ¢,
or Ph. 8 a, b, c.

b. To be recommended for candidacy for the Doctor’s degree
in Physics the applicant must pass the following courses with a
grade of 2 or better: Analytical Mechanics, Ph. 12 a, b, ¢,
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Electricity and Magnetism, Ph. 8 a, b, ¢, Physical Optics, Ph. 22
a, b, ¢, and Introduction to Mathematical Physics, Ph. 15 a, b, c.
In case the applicant’s minor is jn Mathematies he must also
pass with a grade of 2 or better the following courses: Advanced
Calculus, Ma. 8 a, b, and Differential Equations, Ma. 11. In
case the applicant’s minor is in Chemistry he must also pass

with a grade of 2 or better: Chemical Principles, Ch. 21 a, b, c.

c. To be recommended for candidacy for the Doctor’s degree
in Electrical Engineering the applicant must pass the following
courses with a grade of 2 or better: Analytical Mechanices, Ph.
12, a, b, ¢, or Applied Mechanics, AM. 1 a, b, and Strength of
Materials, AM. 1 ¢; Electricity and Magnetism, Ph. 8 a, b, ¢, or
Electricity and Magnetism, Ph. 7 a, b, and Theory of Elec-
tricity and Magnetism, Ph. 122; Advanced Calculus, Ma. 8 a, b,
and Differential Equations, Ma. 11; Alternating Current Anal-
vsis, EE. 20; Induction Machinery, EE. 22; Transmission Lines,
EE. 44; Dielectrics, EE. 52.

2. An applicant may also satisfy the requirement by taking
an examination in the subject with the instructor in charge.

Students are advised to satisfy the conditions for admission
to candidacy in their respective departments as rapidly as pos-
sible.

Students who fail to meet at least one-half of these require-
ments by the end of their first vear of graduate study will not be
allowed to register for further work except when special per-

uission is obtained from the department.

3. In general a student will find it necessary to continue his
graduate study and research for two years after admission to

candidacy.

A student in Electrical Engineering will, in general, be ex-
pected to have had six months or more of practical work in
manufacturing, operating, or engineering research, in addition
to the time required for college residence.
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VIiI. SPECIAL REGULATIONS RELATING TO CANDIDACY FOR

THE DOCTOR’S DEGREE FOR STUDENTS MAJORING
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 Division of Chemistry has adopted the following
special supplementary regulations:

1. To be recommended for candidacy for the Doctor’s degrec
the applicant must pass satisfactorily an examination in chem-
istry of the character described in paragraph 2. This exam-
ination, which will be mainly written but may be partly oral,
may be taken at one of four stated dates, namely, just before the
opening of the school year, and at end of each term.

2. The examination in chemistry will cover physical chemistry
(as treated in Noyes and Sherrill’s “Chemical Principles™) and
inorganic and organic chemistry to the extent that these are
treated in the Undergraduate Chemistry Course of the Institute,
also atomic structure (a general descriptive knowledge), colloid
and surface chemistry, and history of chemistry. In all these
subjects a detailed informational knowledge is not so much de-
sired as power to apply general principles to concrete problems.

3. Applicants must also show by examination or otherwise
that they are reasonably proficient in mathematies and physics.
The requirement in,these subjects includes a thorough working
knowledge of all the topics covered in the first two years of the
Institute Undergraduate Courses.

4. With his application for admission to candidacy the appli-
cant must also submit a carefully prepared complete report on
the progress of his research up to the date of his application.
By this report and his laboratory work the applicant must have
given evidence of his industry and ability in research, and of his
power to present his results in clear, forceful language and with
discrimination as to what is essential in scientific papers.
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5. Applicants may in some cases be recommended as candi-
dates, but still be required to complete within a specified time
their preparation in special subjects in which they have shown
themselves to be deficient.

6. After admission to candidacy students must in general
pursue advanced study and research not less than 5 terms (count-
ing equivalent summer work) before they will be recommended
by the Division of Chemistry for the final examination for the
Doctor’s degree.

7. The doctor’s degree is not awarded in Chemical Engineer-
ing at the present time, but students interested in this ficld may
offer a minor in Chemieal Engincering in connection with a major

in Chemistry.

VIII. SPECIAL REGULATIONS RELATING TO CANDIDACY FOR THE
DOCTOR’S DEGREE FOR STUDENTS MAJORING IN THE
DIVISION OF GEOLOGY AND PALEONTOLOGY

In agrcement 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:

1. To be recommended for candidacy for the Doctor’s degree
in the Division in Geology and Paleontology the applicant must
have shown more than average ability in mastering the previous
geological and paleontological subjects.

2. The candidate must pass a qualifying examination which
may be oral, or written, or both.

3. After admission to candidacy, students must in general
pursue advanced study and research for not less than six terms,
or approximately two years (counting cach summer of field work
as a term), before they will be recommended by the Division of
Geology and Paleontology for the final examination for the
Doctor’s degree. First draft of the Ph.D. thesis must be sub-
mitted to the professor in charge not later than April 1st.
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D. OPPORTUNITIES FOR GRADUATE AND SCIENTIFIC WORK
AT THE INSTITUTE

I. FELLOWSHIPS AND ASSISTANTSHIPS

The Institute offers a number of Fellowships and Assistant-
ships, carrying salaries ranging from $500 to $1,000 for ten
months’ service. (The tuition of such fellows and assistants is
$180 until admitted to candidacy for the Doctor’s degree, when
it becomes $90.)

The primary object of these appointments is to give a group
of well-qualified men a training in rescarch which will prepare
them for university teaching and research and for the many
important positions in scientific and industrial research labora-
tories and in development departments of American industries.

Teaching fellows will devote not more than fifteen hours a
week to instruction of a character that will afford them usctul
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; and the obligation to prosecute this
carnestly is regarded as no less binding than that of showing
proper interest in teaching. Advanced courses of study may also
be pursued as far as time permits.

Teaching Fellows and assistants must obtain permission from
their department before undertaking work for remuneration out-
side of the Institute.

In general only those men will be appointed Fellows who have
had experience equivalent to that required for the Master’s de-
gree at a college or university of recognized standing, and who
intend to carry on work for the Doctor’s degree. Students who
have completed thorough undergraduate courses in the basic sci-
cnces, and who have already demonstrated their interest and
resourcefulness in scientific work may, however, be appointed
Assistants with a salary which varies with the competence of the
men and the character of the work which they pursue. Assistants
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who show ability in research and are satisfactory teachers may
be promoted to Teaching Fellowships the second year.

Blanks for making application for Fellowships or Assistant-
ships may be obtained on request from the chairman of the
Committee on Graduate Study. When possible, these applica-
tions should reach the Institute before March 1st, and notices of
awards will be mailed to successful applicants on March 20th.
Appointments to Fellowships and Assistantships are for one
year only; and a new application must be filed before March 1st
of each year by all who desire appointments for the following
vear regardless of whether they are already holders of such

appointments or not.

II. RESEARCII FELLOWSIIIPS

1. Institute Research Fellowships: In cases where the suc-
cess of the research justifies it, Assistants and Fellows may
be relieved from teaching in order to devote all their time to
research.

2. The National Research Fellowships in Physies, Chemistry,
and Mathematics 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, through the National
Research Council, supporting the work of several research fel-
lows at the California Institute. These researches relate to fun-
damental 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 Chile Exploration Company has established a fellow-
ship for research relating to the purification of copper lcaching

solutions.
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I1I. INSTITUTE GUESTS

Members of the faculties of other educational institutions and
Research Fellows who have already received their Doctor’s De-
gree and desire to carry on special investigations may be granted
the privileges of the facilities of the Institute, without payment
of fees. Arrangement should be made in advance with the Chair-
man of the Executive Council of the Institute. Such guests are
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, cte.

IV. GRADUATE LIFE

The Atheneum (see page 66) affords opportunity for con-
tact between the associates of the Institute, distinguished for-
eign visitors, and members of the staffs and graduate students
at the three adjacent institutions, the Mount Wilson Observatory,
the Huntington Library, and the California Institute. It also
provides living quarters for a limited number of men associated
with the foregoing institutions, including specially economical
sleeping quarters for about a dozen graduate students.
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23, Tue Use oF Tar Jovizne-Iobrye Moxocurorive Exn PoiNt 1x
VorumeTrRIc Axaryss, II. Tur TrrratioN or ARsENTOUs ACID WITIL
PrryraxGaNate axp witTit CERIC SULVATE.

Erxest 11. Swirr and CarterR GREGORY, J. .im. Chem. Seoc., 52, 901-906 (19301,

235. A New TEest ror DisTINGUISHING THE PRIMARY, SECONDARY, AND
TERTIARY SATURATED ALCOHOLS.

Howarp J. Lvcas. J. Adm. Chem. Soc., 52, 802-804 (1930).

236, O~ THE Crysral StructtrRE or NIckiL CuLorostaNNATE HEXA-
HYDRATE,

Linvs Pavrineg, 7. f. Krist.,, 72, 482-492 (1930).

237, THE CrystaL STRUCTURE 0F PSEUDOBROOKITE,
Lixus Pavriineg, Z. f. Krist.,, 73, 97-112 (1930).

238, Tue Drcoxvositiox or OzoNE 1IN THE PRESENCE oF NITROGEN PrNt-
OXIDE,

Martrx E. NorprERG, Science, 70, 580 (1929).

239. Accuavtrarioy or Gas 1x Crosep Corropiox Sacs IMMERSED IN
Frowixe WaTER,

L. S. KasseL and P. L. K. Gross, Science, 71, 263 (1930).

240. Quarrtatnve Esutaratiox or tHE ComrosiTiox oF Burext MIxTurEs
BY Fracrioxar Distiranion.

Howarp J. Lucas, Roperr T. Driroy and WitLiam G. Youwg, J. Am. Chem.
Soc., 52, 1949-1953 (1930).

241. Tue REeacTtrox Rares or Porasstuam lobmr wrte 1, 2- AND 2, 3-
DreromontTaxe: THE ANaLysis oF MIXTURES or TIiE NoRMAL BUTENTES,
Ropert T. Dirron, Wirtrtam G. Youxe and Howarp J. Lucas, J. dm. Chem.
Soc., 52, 1953-1964 (1930).

242. Tur Coxpositiox oF BuTteNe Mixrrres RESULTING ¥ROM THE CATA-
LYTi¢ DECOMPOSITION OF THE NORMAL BUrTyL ALCOHOLS.

\(\'TLLl)AM G. Youxc and Howarp J. Lucas, J. dm. Chem. Soc., 52, 1964-1971
1930).

2143, Tur STRUCITRE OF SoxE Sopivy axp CALCIUM ALUMINOSILICATES.
Lixvus Pavring, FProc. Nat. Acad. Sci,, 16, 453-459 (1930).

244. Tuae Equmisrivm BerweENy CroHLORINE AXD Tur CIILORIDES oOF
Parravium 1xv Hybrocuroric Acmn SoLuTioN.

HoMer B, WeLLMAN, J. Am. Chem. Soc., 52, 985-999 (1930).

245. PERSISTENCE OF VELOCITY AND THE Turory or Sccoxn OrpEr Gas
REacTIONS.

T.outs S. Kasser, Phys. Rer., 33, 261-263 (1930).

246. Tue Rate or Decoarrostrion or N1rkoGEN PeNToxipk at Very Low
PrEssuREs.

H. C. RamsrerGer and R, C. Tormax, Proc. Nat. Acad. Sci., 16, 6-13 (1930).

247. Tur Erecrrone Porextial or INprvym Acarnst Ixpium CHILORIDE
SoruTIONS.

Sminteutro Hakosmort, J. Am. Chem. Soc., 32, 2372-2376 (1930)

218, T'ur StrUCTURE OF SovALITE AND IELvIvE.

L.inus PavrinNg, Z. f. Krist., 74, 213-225 (1930).

249, Tue HomoceNrous Drcostrosition or GASEOUS ACETALDEILYDE,
Louis S. Kasser, J. Phys. Chem., 34, 1166-1174 (1930).

250. AsorpTioN Baxvs oF AmaroNia Gas 1N TITE VISIBLE,

Ricuarp M. Bapcer, Phys. Rew., 35, 1038-1046 (1930).

251. Nore ox rmk Larrice Coxstaxt or Amymoxium IEXAFLTOALU-

MINATE,

Linxus Pavring, Z. f. Krist., 74, 104 (1930).

THE STRUCTURE or Micas AND ReEnatip MINERALS.
Taxtvs Paviise, Droc. Nat. Acad. Sei., 16, 123-129 (1930).
253, Tre Rares or Seconp Orper Gas Ruacrioxs.

Louts S. KasseL, lMroc. Nat., Adcwd. Sei., 16, 355 364 (1950).
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251. Tue Crystarl StrucTtrRE o COLUMEITE.
J. H. Sturpivaxt, Z. f. Krist,, 75, 88-108 (1930).
255. Ramax SprecTtRA FROM SULrtr DIioxine.
Roscor G. Dickrnsony and A. Stewart Waest, Phys. Rew., 33, 1126 1127 (1030,
256. Tite RATE oF REARRANGEMENT OF PINENE 10 DIPENTENE,
Lovurs S. Kasser, J. 4m. Chem. Soc., 52, 1935 (1930).
57. Tue Roratioxarl Mortiox or MorLEcULEs 1N CRYSTALS.
Lixus PavuiNg, Phys. Retv,, 36, 430-443 (1930).
58. NoTE: UBER DIE KRISTALLSTRUKTTUR DER RUBIDIUIIAZIDS,
Linus Pavring, Z. f. Phys. Chem., 8 B, 326-328 (1930).
259. Tue Tueory or Trirp OrpEr Gas REAcCTIONS.
Lours S. Kasser, J. Phys. Chem., 34, 1777-1797 (1939).
60. NoteE: Tur MoLecuLar DiaxETERS oF NrtrRoceN PrxTOXIDE,
Lours S. Kasser, J. 4. Chem. Soc., 52, 3972 (1930).
261. Ture PossiBiLrry or SepararTine Two Foras or Axatonra More-
CULTS.
Rrcuarp M. Bapcer, Nature, 126, 310 (1930).
262. Ox THE CRYSTAL STRUCTURE OF BIXSYITE aND THE C-MODIFICATION
OF TIHE SESQUIOXIDES.
Linvus Paviine and M. D. Smarperr, Z. f. Krist.,, 75, 128-142 (1930).
263. Tur Bryoine Exercy or SomeE Oreaxic CoMPOUNDs.
Louts 8. Kasser, Nature, June 12, 1930.
264. Tue STRUCTURE or Tire CIITORITES.
Linus Pavring, Proc. Nat, Acad. Sci., 16, 578-582 (1930).
265, Tiur Hiem-Temperature Equrtisriuom or Trraxiuvm DIioxipE AND
Cargox WITH Trraxtuym Carsipe AND CarBoN MoXNOXIDE.
L. REep Brantrey and Arxorp O. Beckmav, J. Am. Chem. Soc., 52, 3956-3962
(1930).

lO

)

D

KERCKHOFF LABORATORIES OF THE BIOLOGICAL SCIENCES

THE APPARENT INHERITANCE OF AN AcqUIRED CriarRacrer AXD ITs Exrra-
NATION.
T. H. Morgan, Amer. Nat. LXIV, 97-114 (1930).

Tue Point oF ENTRANCE OF THE SPERMATOZOON IN RELATION TO THE
ORIENTATION OF THE EMBRYO 1IN Edes wrrir Seirar CLEAVAGE.
T. H. MorcanN and ALBERT TyLER, Biol. Bull. LVIII, 59-73 (1930).

Tire CLEAVAGE or PoraR AND Axtreonar Ylarves or tue Ecc or Crarror-
TERUS,
T. H. Morcan and DoucrLas WuiTaksr, Biol. Bull. LVTTT, 145149 (1930).

Trr CoNstiTuTiON OF TIE GERMINAL MATERIAL 1N REnatioN To HErREDTTY.
T. H. Morcan, C. B. Brinces and Jack Scrurtz, Carncgic [nustitution of Hash-
ington Year Book, (1930).

THe Crarer Muraxt Type or Drosoriiina SiMUrAxs: A Stupy or THE
ChromosomE Erimination axp CErnL-LiNpace.
A. H. SturtEvant, Zeitschr. wiss. Zodl., 135, 323-356 (1929).

RecrprocaL TraxsvocarioNs 1N Drosorrina AND THEIR BEARING ON
Oexoriiera CyTorocy AND GENETICS.
(\ H.) SturTEVANT and T, DowzHaNsky, Proc. Nat. Acad. Sci., 16, 533-530
1930).

Review orF TaE SeMiNarR Rerort or Dr. HUETTNER.
C. B. Bringes, The Collecting Net 5, No. 5 (1930).

Tue NEUTRALIZATION OF TIHE Errects or Dericiexcies TaHroveu DurLr-
caTioNs OF THE SAME CHROMOSOME MATERIALS,
C. B. Brivces, The Collecting Net 3, No. 10 (1930).

Tie OriGIN OF GEOGRAPITICAT, VARIETIES 1N COCCINFELLIDAE.
Tiu. Doszuansky, Proc. I17 Tnternat. Congress Entomology, 2, 1 (1029).
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Tree Maxwory Frreer or rir Geses Stusnne axo Srussnonn ix Droso-
rrins MELANOGASTER,

T. Dopzuaxssy, Zeitschr. indukt., Abst. ererbungsichre, 51, 427457 (1050,

Gexerican anp Exvirosarexran Facrows Inrrvesaxa tne Tyee ol
INTERSEXES 1N Drosoririna MrnaNoGastER.

‘T, DorziaNsky, ol Natwralist, 61, 261271 (1930,

Travsvocarions Invorvineg e Tuimn axo i Forrrn Chirososomes
oF DRoSOPHILA MELANOGASNTER,

Tn. DorzHANSRY, Genetics, 15, 347399 (19300,

Tiye or DeverormuNt or 11t DirFerixt Sexvarn Foras 18y DrosorHina
MELANOGASTER.

Tr. Dowziansky, Biol. Bulletin 59, 128-133 (19500

STUDIES ON THE INTERSEXES AND SUPERSEXES 1N DRrosorina MELA NOGASTER.
T, Dorzuaxsky, Bull. Burean of Genctics, Leningrad, 8, 91-158 (1950)

Tur SusstRATE 1N 1T1E PEPITC SYNTHESIS OF PROTEIN.

Hexry Dorsoor, Doucras A. MacFapvex and Harvoreir Wasrtexeys, J. Gon.
Physiol., 13, 295 (1930).

Trer Exzymaric SYNTHESIS oF ProrrIN,

Fesxry Borsoox and Harporrum Wastexeys, DPhysiological Review, X, 110
(1930).

THe Errecr or IsoErecTric AymiNo Avins ox rire pH 4+ or o Prosrirare
Burrir Sorvrrox. A Contribution in Support of the Zwitter-Ton
Hypothesis, by
Hexry Borsookx and Douvcras A. MacFanvew, J. Gen. Phusiol,, 13, 509 (1930).

Ox THE Frer Exerey oF Grucose axp or 'TRIPALMITIN.

Hexry Borsook and Howarp M. WiNkcarprn, Proc. Nat. Acad. Sci., 16, 559
(1930).

ExpeErimextaL Provverion or Doustr Emsryo 1x ANNELiDs Axp Moi-
LUSKS.

Arveert TvyrEer, J. Exp. Zodl. 57, 1-62 (1930).

GEOLOGY AND PALEONTOLOGY

Narvre oF THE Late MoviEmENTs o tme Havwarns Rirr, CENTRAT
CALIFORNIA.
Jou~ P. Buwarna, Bull. Seismological Soc. Amer,, 19, 187-199, 2 pls. (1029).
Grovrosrcar Evenrs 1x Tire History or Tite Ixpro Hrons Axp TiE Sanrox
Basiy, SouTurrNy CALITORNTA.
Jou~x . BuwaLpa and W. Lavrox Stanton. Seicnce, N. S., 71, 104-106 (1930).
Capromeryx Mivor Tavror rroyx toE McKrrrricx Preistocest, CALr-
YORNIA.
Eustace L. Furroxg, Carnegie Inst. 1Wash. Pull, 404, 49-53, 2 figs. (1030).
A Verresrate Fauxa rrox tire Urrer Cuyasra Drarzace Basty, Cati-
FORNTA.
C. Lewis Gazix, Carncgie Inst. 1]ash. Publ 404, 5576, 4 pls, 5 figs., (1930),
A Terrrary Mamyaviaxy Fauxa rrom tiip MixT Caxyox Forarartion or
SouTITERN CALIFORNIA.
Jorx TI. Maxsoxn, Carnegie Tust, Nash. Pub. 404, 77-112, 18 figs. (1930).
GEOLOGY oF THE PANAMINT SiLvEr Disriicr, CALIFORNTA,
F. MacXurrny, Lcon. Geol., 23, 305-525, 8 figs., 1 map (1930).
Raxcrio La Brea, A Recorn or Presrocese Lire 1x CALIFORNTIA.
CuESTER Stock, L. A, Mus. Publ. No. 1, 84 pp., 27 figs. (1930).
QUATERNARY ANTELOPE REMAINS From A Skcoxn Cave DeposiT 1IN THE
Orcax Mouxtarxs, NEw Mexico.
Crester Srtock, L. 4. Mus, Publ. No. 2, 18 pp., 3 figs. (1930).
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Oreonoxts rrod THE Stspr Dervosirs oF Sourm Moustaiy, VENTURA
CouxNTy, CALIFORNIA.

CHESTER Stock, Carnegie Inst. Wash, Publ. 404, 27-41, 2 pls., 2 figs. (1930).
Carxivora New 1o rite Mascarr Mrocexe Favxa or Easterxy OrecoN.
CHESTER STOCK, Carnegie Inst. Hash., Publ. 404, 43-18, 1 pl,, 2 figs. (1930).

Prosreas or Axtiquiry Presextep 1x Gypsuy CAVE, NEVADA,
CHESTER STOCK, Science, 72, 405 (1930).
Urrer Eocexe OrBrrom ForadiNirera FroxM TIE WESTERN SanNTa YNEZ
Raxge, CALIFORNIA, AND THEIR STRATIGRAPIIIC SIGNIFICANCE.
W. P. Woobrixg, Trans. San Diego Soc. Nat. Hist.,, 6, 145-170, 5 pls. (1930).
Priocent Derosits Nortit or Siarr Varney, CALIFORNTA,
W. . Woopring, Proc. Calif. Aecad. Sci., ser. 4, 19, 57-64 (1930).

ENGINEERING

Tue Excineerive Epvcarion Proerasr ov wue CartrorNia INstirvre or
TrCIINOLOGY.
RovarL W. SorenseN, Jour. Engincering Education, 20, 702-719 (1930).

UBRBER DEN SPANNUNGSZUSTAND IN STAUMATETN.
LEuecenE Karman, Beton u. Eisen, Heft 19, 144-146 (1930).

I.A D1cA SPERIMENTALE DI STEvENSON CREEK,
EUGE).)‘E Karman, Annali dei Lavori Pubblict,, Fasc. Novs. 2, 4, and 5, pp. 1-00
1930).

Tie Moverrx Trenp 1x ExciNerriNe EpucarioN.
R. L. Daveuerry, The Log., January 1, 1930.

Firry YEARS ProcrEss 1N Pumrine MACHINERY.
R. L. DavcuEerty, Mech. Eng, 52, No. 4, 1930,

EXGINEERING SEISMOLOGY IN JAPAN.
R. R. Marter (with C. W. Browx). Proc. 1930 Meeting, Eastern Section,
Seismological Socicty of America, May, 1930.

Tae Dy~asic Beuavior or Some Simrre Bexts Sussecren ro Esrau-
LISHED S1aprLe Harmoxic Moriow.
R. R, MarrteL, Procecdings of World Engineering Congress, 1929,

SraciNg Stirrurs 1N CoNCReETE BEans.
R. R. MarTEL, Engineering News-Record, Nov, 20, 1930, p. 822.

Trie COMPARATIVE STRENGTIL or Stiory WoooeN Beams Wit axp Wirii-
outT OVErRIAND BrvoxDp TirE SuPPORTS.
F. J. Coxversg, 4. S. T. M. Proc., 1930. Abstract in Engincering Abstracts
of the Institution of Civil Engineers (English) Oct., 1930

MerropoLITAN WaATER DiIsTrRizGrIoN IN THE Los ANGELES AREA.
FrankLin Tmomas, Annals Am. Acad. FPol. and Soc. Sci., Part 11, Vol 148,
G6-11 (1930).

Tue Merrororitan Warrr Districr axp rrr Cororapvo River Aquebuct,
IFrankriN ‘Tromas, California Citrograph, April, 1930,

BOOKS
Warer Tursix
IR, L Davcurerry., International Correspondence Schools,




Deacription of the Undergraduate and
Fifth-Year Courses

THE COURSES IN ENGINEERING

The five-year plan of engineering instruction is based on recog-
nition of the fact that a four-year period of study is inadequate
to give satisfactorily the combination of cultural, basic scientific,
and engineering studies essential to the highest type of engineer,
and to afford at the same time leisure for the development of
the physical well-being and human interests of the students. The
four-year Course will train, 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 fit satisfactorily into administrative positions in the
utilities and manufacturing industries, and to serve as operating
and constructing engineers in such industries. The fifth-year
Courses, based on this broad fundamental preparation, and co-
ordinated with it so as to constitute a harmonious, unified, five-
year period of study, with no sharp breaks between the un-
dergraduate and graduate periods, will afford the more intensive
training required by the engineer who is to do creative work in

his field.

The four-year Course in Engineering includes an unusually
thorough training in physics and mathematics, and instruction
in chemistry and geology; also extended courses, continuing
throughout the four years, in humanistic studies, including En-
glish writing 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-
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ginecring materials, hydraulics, and preliminary courses in eivil,
mechanical, and electrical engincering.

The fifth-year Courses in Civil, Mecchanical, Electrical, and
Aeronautical Enginecring consist mainly of the engineering sub-
jeets that are fundamental in these separate branches of engi-
neering. Thus the Civil Engineering Course deals largely with
the analysis, design and construction of structures, railways, and
water systems; the Mechanical Engineering Course, with ma-
chine design, steam and gas engineering, and power-plant design
and operation; the Electrical Engineering Course with the gen-
eration and transmission of electric power; and the Aeronautical
Engineering Course with the principles of aerodynamics, the
design and construction of airplanes, their engines and instru-
ments. Of all these Courses, engineering research 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 intensive training in the basic
sciences and in research is of more importance than a knowledge
of the principles and practice of engineering. Accordingly, the
four-year Course in Science, while including the same historical,
literary and economic subjects as the Course in Engineering,
requires much more extended study of the three sciences of
chemistry, physics, and mathematics; also two years’ study of
scientific German and French. In its junior and senior years
there are offered a series of Options which, when supplemented
by the corresponding fifth-year Courses, afford definite prepara-
tion for various scientific professions, as outlined in the following
statement.

The Option in Chemistry and the Option in Physics and the
fifth-year Courses in Chemistry and Physics prepare students,
on the chemical and physical sides respectively, for research and
teaching in universities, colleges, and high schools, and for re-
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scarch positions in government laboratories and especially in the
research and development departments of the larger chemical,
metallurgical, and electrical companies.

The Option and the fifth-year Courses in Chemical Engineer-
ing differ from those in Chemistry in that they include, in place
of some of the science work, general subjects in mechanical and
clectrical engineering, and (in the fifth year) an extended treat-
ment of chemical engineering itself. This Course is designed to
fit men for the installation, operation, and the research develop-
ment 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 will
prepare for tcaching and research in colleges and universities,
for government service in agriculture and public health, and for
field studics and laboratory research in connection with museums.
The Option of the Undergraduate Course will afford a prelimi-
nary training, with emphasis on the fundamental sciences, for
those who desire to pursue graduate studies in medicine, sanita-
tion, and the public health.



Schedules of the Undergraduate Courses

The school year is divided into three terms. The number of
units assigned in any term to any subject is the total number of
hours per week devoted to that subject, including class work,
laboratory work, and the estimated time for outside preparation.
Laboratory assignments include drawing exereises and field work.

The subject numbers correspond to those given in the Descrip-
tion of Subjects on pages 153-226. Tor the explanation of the
subjeet numbers in italics, see page 83. The abbreviations denote

the various branches of instruction as follows:

Aeronautical Engineering.. AR

Applied Mechanics

Assembly ...

ASETOROMY e Ay
B0y e Bi
CREMISELY e Ch
Civil Engineering .. e CE

Drawing ...

Economics

Electrical Enginecering ... ettt ER
English e - En
GeOIOZY oo e e
History and Government...

Hydraulies oo S
Languages .o _
Mathematics ..o s Ma
Mechanical Engineering .. ME
Philosophy - .
Physical ducation ... et e se b enes s et PE
PhYSICS e e et e e et ann e Ph
T ReSTS e Th



BOTH COURSES

FIRST YEAR, ALL THREE TERMS

SUBJECT HOURS PER WEEK
SUBJECTS UNI

NUMBER | Class | Lab. | Prep. s
English.................. En labe 3 0 3 6
Physics.................. Ph 1abe 3 3 6 12
Chemistry................ Ch 1labe 38 6 3 12
Mathematies. . ........... Malabe 4 0 8 12
History.................. H 1abe 3 0 2 5
Drawing*................ D1lord4,

12ab 0 3 0 3
Assemblyt............... As ITabe 1 0 0 1
Physical Education........ PE 1abe O 3 0 3

54

*Students with a recommended high school credit of i unit or more
in mechanical drawing, and all science students, take D 1; others take
D 10. All freshmen are required to take D 12a and D 12b the second and
third terms, respectively.

tFreshmen attend in the second and third terms, in addition to the
general assemblies, six orientation assemblies.
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COURSE IN ENGINEERING

FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, ELECTRI-
CAL, AND AERONAUTICAL ENGINEERING

SECOND YEAR

HOURS PER WEEK UNITS

SUBJECTS o IiIIjJ?IJ 1132};::111‘ B ' First ppirg
Class | Lab. | Frep. 'ITeerrgls‘ Term
Mathematics*t. .. ... ... .. Ma2abe 4 0 8 12 8*
Physies*t................. iPh 2abec 3 3 6 12 8*
Mathematics Reviewt. ... .. Ma 2 d 4 0 8 4%
Physics Reviewt........... Ph 24 3 3 6 .. 4%
History................... H 2abe 2 0 4 6 ' 6
Structural Drawing | ..... D9 b0 6 0 ‘
Descriptive Geometry ;§. .../ D12 cord 0 3 0
Surveying ] ..... CE1 3 4 4
Machine Drawing 1.... D6 0 6 0 20 20
Descriptive Geometry '§... D12cord 0 I3 10 =7
Engineering ChemistryJ ....Che6 4 10 7
Materials and Processes\w\ § ME3 3 3 5
Mechanism j....ME1 3 3 3
Assembly................. As Zabe 1 0 0 1 1
Physical Education........ ‘PE 2abc 0 3 0 | 3 3
54 54

*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
?ﬁdezn(;)s do not take Physics Review (Ph 2d) and Mathematics Review

a .

tStudents not in the first honor section take in the first 7 weeks of the
third term Physics Ph 2¢ (8 units) and Mathematics Ma 2c¢ (8 units), and
in the last three weeks Physics Review Ph 2d (4 units) and Mathematics
Review Ma 2d (4 units). A condition in either of these review subjects,
unless made 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) during the three weeks preceding the opening of the fall term, pro-
vided not less than six students apply for it.

§Each student takes one of these groups in each of the three terms.
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COURSE IN ENGINEERING

THIRD YEAR
R UNITS
SUBIECTS S,UTB sEcr | HOURS PER WEEK : A
NUMBER Class | Lab. | Prep. rfw‘;zg S;ggd 'I'I“hex:g
English. . ........... En 7abe¢l 38 0 5 8 8 8
Economics..........|Ec 2,3, 4/ 3 0 3 6 6 ..
Business Law........ Ee 25 3 0 3 .. 6
Geologyf........... Ge 1la 3 3 3 9 ..
Biologyt............. Bil 3 3 3 9
Paleontology T or\J ... |Gelb 4 1 4}
Biology { or¢..... Bi 2 3 4 2r 9
Astronomy t** J ..o Ay 1 3 1 5 .. .. .
Accountingf......... Ee 17 3 0 6 9orl 9or 9
Applied Mechanics. . .[AM1abe|l 4 3 7 14 | 14 14
Direct Currents*. .. .. EE 2,3 3 3 6
Alternating Currents* . |EE 4, 5 3 3 6 12 12 12
Heat Engineering*. . .|ME 15 3 3 6
Assembly........... As 3abe 1 0 0 1 1 1
Physical Education...|PE 8abe¢l 0 3 0 3 3 3
53 | 53 | 53

*Each student takes one of these subjects in each of the three terms.

tEngineering students take two terms of Nature Science aud one term
of Accounting.

**Not offered in 1930-1931.
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COURSE IN ENGINEERING

FOURTH YEAR

HOURS PER WEEK UNITS
SUBJECTS SUBJECT
NUMBER Class | Lab. | Prep. Tlesrt;n Tze?,g 'l?gxfim

Humanities Electives® ...... 3 0 6 9 9 9
Current Topics.. ... .. Hb5ab 1 0 1 2 2
U. S. Constitution. .. .|H 10 1 0 1 2
Engineering

Conferences.......| . . .. .. 2 2 2
Hydraulics or Optioniifgy 1 4 0 8 |12 |12 |12
Testing Materials. . . .|AM 3 0 3 3
HydrauliesLab.... .. .lgy 2 '+ 0 3 3 6 6 6
Heat Eng. Lab....... ME 25 0 3 3]
Assembly. .......... Ashtabe 1 0 0 1 1 1
Physical Education.. .|PE fabec 0 3 0 3 3 3
Options, see next page. 18 18 18

53 53 53

__ _*For the Humanities Elcctives sec below. Students take one term of
Iihilosophy or Evolution of Morality, and choose two terms {roin the other
electitves.

fHydraulics is given in the first term for Electrical Engineering stu-

dents, second term for Civil Engineering students, and third term for
Mechanical and Aeronautical Engineering students,

7Each student takes one of thcese three subjects in each term.

HUMANITIES ELECTIVES (9 units)

American Literature, 1I8n, 9 German Literature, T.. 40
(MacMinn) (Macarthur)

Modern Drama, Kn. 10 (Fluse, Liiterature of the Bible, Tou. 11
MacMinn) (AMacMinn)

Contemporvary Literature, En. 8 Sociology, PL. 5 (Untereiner)
(Judy, BEagleson) History of Christianity, IT. 14

{(Thomson)
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COURSE IN ENGINEERING

FOURTH YEAR (Continued)

i HOURS PER WEEK UNITS
SUBJECTS j ;%ﬁggg ;
. Class | Lab. | Prep. ; Tlesrin Tzer;.?n T:geel;(rin
Mechanical Engineering | ’
Option: i
Structures.. ........CE 9 3 3 6 ! .. 12 ..
Machine Design..... ME 5a 2 3 4 9 . ..
Machine Design.... . ME 5¢ 0 9 0 ) .. .. 9
Machine Design... .. ME 3 2 6 4 | .. 12 ..
Metallurgy. ........ ME 10 3 0 6 1 9 .. ..
Heat Engineering.. . .'ME 16 4 0 8 ‘ 12 .. ..
Heat Engineering.. . . ME 17 3 3 N .. 9
Heat Eng. Lab. or ME 26 0 3 3 ] 6 ..
Elective(see below).
Electrical Engineering |
Option I: ‘ 9
Structures, or ...... ‘CE 9 3 3 6 i %2
Vacuum Tubes ..... EE 62 4 0 8 - 12
Diff. Equations. .....Ma 11 4 0 8 - ‘e
Heat Engineering.. . ..ME 16 4 0 g | .. | 12 6
Electrical Eng. Lab.. EE 7 P 0 3 30 .. e
Elect. and Magnetism. Ph7and9ab 3 3 6 12|12 -
Electrical Machinery EE 6ab 2 0 4 6 6
Electrical Engineering |
Option I11:* :
Civil Engineering ‘
Option:
Advanced Surveying. CE 2 3 6 3 12 .. ..
Railway Engineering CE 8abec .. .. 6 6 6
Theory of Structures :\CE 10abc¢ 3 3 6 12 12 12
Highway Engineering CE 4 .3 0 3 .. .. 6
Reinforced Concrete./CE 12 2 0 4 6
Aeronautics Option: |
Advanced Calculus. . Ma 8abc¢ 4 0 8 12 12 12
Aeronautics. .......| AE 1 3 0 6 .. 9 ..
Metallurgy......... ME 10 3 0 6 9 ..
Machine DeSIgn . ME 8 3 3 6 12 .. ..
Structures. .. .. CE1lab| 2 3 4 .. 9 9
General Electives: |
Advanced Calculus. . Ma 8 ab ¢ 4 0 12 12 12
Accounting....... .. Ee 17 ] 0 6 | Yor] 9or| 9
Business Study ..... ...... .. .. .. l 6 6 6

*Same as Option I, except that EE 6 a, b is taken in the sccond and
third terms, and PPh 5 a, b, ¢ is substituted for Hy 2, ME 25, MIE 16, and
Ma 11.
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COURSE IN SCIENCE
FOR STUDENTS PREPARING FOR CHEMISTRY, CHEMICAL ENGI-
NEERING, PHYSICS, INDUSTRIAL PHYSICS, MATHEMATICS,
GEOLOGY, PALEONTOLOGY, BIOLOGY, ASTRONOMY
AND MEDICINE

SECOND YEAR

. HOURS PER WEEK UNITS
SUBJECTS SUBJECT
NUMBER | Class | Lab. | Prep. Ttxs*tn ,lger;fn 'I?el;?n
Mathematics*t. ... ... Ma2abel 4 0 8 12 12 8*
Physies*t............ Ph 2abe 3 3 6 12 12 8*
Mathematics Review..|Ma 2d 4 0 8 .. .. 4*
Physics Review. . ... .. Ph 24d 3 3 6 .. .. 4*
History.............. H 2abe 2 0 4 6 6 6
Chemistry......... .. Chl2 ab 2 6 2 10 10
Geology . ............ Ge 1la 3 3 3 9 ..
Biology.............. Bi 1 3 3 3 9 ..
Paleontology or)......|Ge 1b 4 1 4
Biology ors......|Bi 2 3 4 2 9
Astronomy** ... ... Ay 1 3 1 5
Options as below .....| ...... .. .. . .. .. 10
Assembly............ As Z2abel 1 0 0 1 1 1
Physical Education....[PE 2abecl 0 3 0 3 3 3
Options
Chemistry and Chem-
ical Engineering
Analytical Chem....|Ch 12 ¢ 2 6 2 . .. 10
Physics or Biology
Organic Chemistry..|Ch 43 2 6 2 10
Mathematics or
Theoretical Physics
Theory of Equationsi{Ma 3 4 0 8 12
Geology***
Surveying.......... CE 1 3 4 3 .. 10
Descriptive Geometry |D 14 0 3 0 I
Crystallography.. ... |Ge 3 a 1 3 2 | .. | 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). Students
in the first honor section do not take Mathematics Review (Ma 2d) and
Physics Review (Ph 2d).

tStudents not in the first honor section take in the first 7 weeks of the
third term Physics Ph 2¢ (8 units) and Mathematics Ma 2¢ (8 units), and
in the last 3 weeks Physics Review Ph 2d (4 units) and Mathematics
Review Ma 2d (4 units). A condition in either of these review subjects,
unless made up in September, excludes the student from all third-year
subjects for which these are prerequisite. To assist students in making
up conditions, and to aid students transferring from other colleges who
may not have had such intensive courses as those of the Institute, each
of these subjects will be offered as a summer course (with a fee of §$20)
during the 3 weeks preceding the opening of the fall term, provided not
less than six students apply for it.

**Not offered in 1930-1931.

#*+Students in Geology do not take Mathematics the third term.
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COURSE IN SCIENCE

FOR CLASSES ENTERING IN 1028 AND THERIEALURELR

THIRD YEAR

Oplions:
(Cont’d next page)

\

e supsEcr | HOURS PER WEEK ' UNITS
SUBJECTS NUMBER [ 1s 2
Class | Lab. ‘ Prep. Tlf'rcm T?;rln 'iq:z:'im
Fnglish.............. En 7abe 3 0 5 l 8 8 8
German............. L 382abhe 4 0 6 | 10 ] 10 | 10
Chem. Principles......|Ch2lab c‘ 4 0 6 10 10 | 10+
Options, as below. ....1 ... ’ . ’ 21 21 | 21
Assembly. .. ... .. ... As 3abe 1 0 0 1 1 1
Physical Education.. .. |[PE 3abe¢ 0 | 3 | © ‘ 3] 3! 3
[ 53 53 53
Ezxperimenial Physics
Option: ‘
Introduction to
Math. Physics. .. .{Ph 5abec 4 0 8 12 12 112
Direct Currents... . )|EE 2, 3 3 3 6 )
Alternating Cur'nts {{EE 4, 5 3 3 6 12 12 12
Heat Engineering. . j|ME 15 3 3 6 )
Theoretical Physics
Option:
Introduction to .
Math. Phyzies. .. . |[Ph 5 abce¢ 4 0 8 12 12 | 12
Differ. Equations. . .[Mal0abc¢f 3 0 6 9 9 9
Chemistry Option:
Inorganic Chemistry{Ch 13ab | 2 0 2 4 4
Surface and Colloid | |
Chemistry. . ... .. Ch 29 3 0 5 .. 8
Instrum’tal AnalysisiCh 16 0 6 2 8 . ..
Physico-Chem. Lah..{Ch 26 ab | 0 3 1 . 4 4
Inorganic Chem.Lah.|Ch 14 a b | 0 9 0 9 9 9
Introduction to
Math. Physies. .. (Fhdal 4 0 3 12 12 12
|
I
|
|

|

*Students taking the Geology Option substitute in the 3rd terin Plane

Table Surveying (CE 3) for Chemical Principles.
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COURSE IN SCIENCE

THIRD YEAR (Continued)

HOURS PER WEEK UNITS
SUBJECTS SUBJECT - -
NUMBER | Class | Lab. | Prep. g:;‘snt‘ S%cegrr;]d "II“;J"I::?
Chemical Engineering
Option:
Applied Mechanics. . [AM 2ab 4 0 8 12 12 ¢ .
Heat Engineering. . . |ME 15 3 3 6 . - 12
Economies. ... .. .. Ec 2, 3,4 3 0 3 6 6 .
Physico-Chem. Lab..|Ch 26 a b 0 3 1 4 4
Industrial Chemistry|Ch 61 a 2 0 4 6
Mathematics Option*:
Advanced Calculus..|[Ma 8abc¢ 4 0 8 12 12 | 12
Differ. Equations . . .|Mal0abe¢| 3 0 6 9 9
Astronomy Option:
Introduction to
Math. Physics. . .|[Ph babe 4 0 8 12 12 |12
Opties............. Ph 22 and
23,abe 3 3 6 12 12 | 12
Geology Optiont: |
Mineralogy . .. ... .. Ge 3be . 8 10 0
Drawing. ..... ... .. D 15, 16 .. 6 0 6
Petrology .. ... ..... Geb5ab .. .. 0 10 8
Field Geology. ... .. GeT7ab .. .. . 0 0 |10
Historical Geology. .[Ge 1 ¢ 2 3 3 8 0 0
Biology Option:
Physico-Chem. Lab./Ch 26 a b 0 3 1 0 4 4
Colloid and Surface
Chemistry. ... ... Ch 29 3 0 5 0 0 8
( 2
General Botany . . . .|Bi 3 G135 5} 8 | 6| 0
General Zoology. ...|Bi4 3 4 3 10 0 0
Physiology. ... .. .. [Bidhe {“; i %} 0 3 9
Histology. .. ... ... Bi6gab 0 3 0 3 3 0

*Students taking the Mathematics Option substitute in the 2nd and
3rd terms Analytic Geometry (Ma 4 a b) for Chemical Principles.

iSummer Field Geology required after Junior year.
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COURSE IN SCIENCE

FOURTH YEAR

HOURS PER WEEK UNITS
. SUBJECT
SUBJECTS NUMBER | Class | Lab. | Prep. First {Second| Third
Term | Term | Term
Humanities Electives®*.| ...... 3 0 6 9 9 9
Current Topies. ... ... H 5ab 1 0 1 2 2 ..
U. S. Constitution. .. .|H 10 1 0 1 . .. 2
Kconomics. ... ... . ... Ee 2,38,4, 3 0 3 6t 61! ..
[ L 35abe} .. .. 10 6 6
German or French. . { or
L 1ab | .. .. .. o110 ] 10
Assembly...... ... ... As Label 1 0 0 1 1 1
Physical Education....|PE Labe¢ O 3 0 3 3 3
Options as below. ....| ...... .. 22 22 28
53 49 | 49
or or
53 53
Experimental Physics
Option:
Applied Mechanics..[AM label 4 3 7 14 14 14
or Analytical Mech/Ph12abel 4 0 3 12 12 12
Electricity and
Magnetism.......|Ph 7ab 3 0 6 9 9
Elec. Measurements.|Ph 9ab 0 3 0 3 3 ..
Vacuum Tubes. .. .. EE 62 4 0 8 .. .. 12
or Fourth Year En-
gineering Subjects| ...... 12
Theoretical Physics
Option:
Advanced Calcylus.|Ma 8abel 4 0 8 12 12 12
Electricity and
Magnetism.......|Ph 8abe 3 0 6 9 9 9
Elec. Measurements.|Ph 9abecf 0 3 0 3 3 3
Chemistry Option: 3 0 5
Organic Chemistry..|Ch4labec {2 0 4} 8 8 6
Organic Chem. Lab..|Ch46ab 0 9 0 9 9 ..
Thermodynamic Ch.jCh 22 ab 3 0 5 8 8 ..
Industrial Chem.....|Ch 61a 2 0 4 6
Chemical Research..|Ch 70-73 0 12 0 12

*See page 141.

+Omit in Chemical Engincering Option, leaving 28 units for this option

in all terms.
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FOURTH YEAR (Continued)

COURSE IN SCIENCE

HOURS PER WEEK UNITS
SUBJECT p
SUBJECTS NUMBER Class | Lab. i Prep. First |Second| Third
Term | Term | Term
Chemical Engineering

Option: 3 0 5}

Organic Chemistry.|[Ch4labe | \2 0 4 8 8 6
Organic Chem. Lab.|Ch46ab 0 9 0 9 9 ..
Chemical Thermo-

dynamices.......|[Ch22a 3 0 5 N
Industrial Chem....|Ch61b 2 0 4 6
Colloid and Surface.

Chemistry . ..... Ch 29 3 0 5 . 8
Direct Currents....|EE 2,3 3 3 6 12 ..
Alternating Currents|EE 4, 3 3 6 .. 12

Mathematics Option:
Electives to total

24 units.

Complex Variables. Ma 107 4 0 8 12 .. ..

Modern Algebra...|Ma 101 abe] 4 0 8 12 | 12 12

Differ. Geometry. ..\ Ma 103 abe; 4 0 8 12 12 12
Astronomy Option:

Analytical Mech....[Ph12abec| 4 0 8 12 12 12

Astronomyt....... Ay 5abcei 4 1 7 12 | 12 12
Geology Options:

Field Geology . . . .. Ge Th 0 0 8

Structural Geology.|Ge 9 10 .. ..

Invertebrate Paleon.|Ge 11 a b 8 10 .

Vertebrate Paleon..|Ge 122 b . 8 10

Thesis............ Ge 21, 22 4 4 8
Biology Option:

Embryology.......Bi7ab {2 2 2} 6 4 0

0 4 0

Biochemistry. .. ...|Bi8 .. . .. 0 10 0

Research. .... .. .. Bi15 0 0 20

Foreign Journals. . .|Bi 16 0 0 8

3

Cytology.......... Bi9 3 4 3 10 0 0

Genetics. . ... ... .. Bii0ab . .. . 6 8 0
B*

Physiology. . . ... ..|Bill 8 0 0

Thermodynamic

Chemistry.. ... .. Ch22ab 3 0 5 8 8 0

»Students may choose either A or B.
s*Summer Geology required after Senior Year.
tNot offered in 1930-1931.
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Schedules of the Fifth-Uear Courses

SUBJECTS COMMON TO ALL COURSES, ALL TERMS

Seminar in American History and Government
or English Literature. ... ... ... ....... ... .. ...
or Philosophy . . ......... ... .. ... ... ... ... . ...

Engineering or Research Seminars. ... ........ ... ... ....

Professional Subjects. .. ... .. ... ... ... .. ... .

NUMBER

OF

UNITS

42
53

CIVIL ENGINEERING

NUMBER OF UNITS

SUBJECT
PROFESSIONAL SUBJECTS NUMBER 1st 2nd ard
Term { Term | Term

Statically Indeterminate Structures.[CE 23 15 ..
Masonry Structures. ............. CE 16 . 9
Machine Design. . ....... ... ... .. ME 9 9 ..
Irrigation and Water Supply...... [CE 15 .. 12
Structural and Civil Engineering

Design................... ... .. CE2labe 9 9 12
Sewerage. .. .......... ... . ... CE 17 .. .. 9
Research or Other Thesis. ... .. . ... 9 12 12
Accounting. ..... ... . ... ...... Ee 17 .. .. 9

42 42 42

Supplementary Professional Subjects
Water Power Plant Design. . ... . .. CE101ab 10 10
Arched Dams. ... . ... ... ... ... CE 103 ab 5 5 .
Statically Indeterminate Structures.|CE 105 b ¢ . 15 15
Geodesy and Precise Surveying. .. .. CE107abe 6 6 §
Highway Problems. . .......... ... CE 108 . . .
Sewage Treatment Plant Design....[CE 110b ¢ 10 10
Sanitation Research. .. .. .. ... .. CE 112 .. ..
Analysis of Earthquake Effects upon

Structures. .................... E 114
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FIFTH-YEAR COURSES

ELECTRICAL ENGINEERING

NUMBER OF UNITS

PROFESSIONAL SUBJECTS ke 1st | 2nd | 8rd
Term | Term | Term
Alternating Current Analysis...... EE 20 12 N
Advanced A. C. Machinery........ EE 22 12 ..
Transmission Lines. . ...... ... .. EE 44 . .. 12
Alternating Current Laboratory....|EE 21l abe 6 6 6
Specifications and Design......... EE 48 6 .
Electric Transients............... EE 60 6
Dielectrics. .. ........ ... ... ... EE 52 .. o 6
Research or Thesis. .. ............ 12 12 12
Electives, asbelow ............... 6 6 6
42 42 42
Electives:
Vacuum Tubes................ EE 62 .. 12
Electric Traction............... EE 28 6
Electrical Communication....... EE 56 6 ..
Light and Power Distribution. .. . |EE 30 .. ol 6
Electrical Engineering Problem .. . |.. .. .. 6 6 6
MECHANICAL ENGINEERING
Power Plant Engineering. .. .... ... ME 121,122 12 12
Thermodynamies. . ............... ME 120 15
Heat Engineering Laboratory. ... .. ME 130 15 .. ..
Research or Thesis. .. ... ... ..., ME 100 18 18
Electiveas below........ ... ......|...... 12 12 12
Electives: 42 42 42
Science of Metals.............. ME 110abe| 12 12 12
Advance Machine Design....... ME 101 abe; 12 .. .
Internal Combustion Engines. ... |ME 135, 136 12 12
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FIFTH-YEAR COURSES

PHYSICS OR INDUSTRIAL PHYSICS

NUMBER OF UNITS

SUBJECT
SUBJECT NUMBER | 1st | 2nd | 3rd
Term | Term | Term
Electives as follows:
Kinetic Theory................. Ph110ab| .. 12 12
Thermodynamics............. ... Ph 111 12
Atomic Structure. . ....... .. ... .. Ph 114 9 .. .
Analytical Mechanics ......... .. Ph12abel 12 12 12
Optics. .. ... ..o i Ph22abe 9 9 9
Opties Lab.. ... ............ ..., Ph23 abe 3 3 3
Vacuum Tubes................. EE 62 .. 12
Mathematical Analysis. .. ........ Mal09abel 15 15 15
Research....................... .. 15 15 15
CHEMISTRY OR CHEMICAL ENGINEERING
Electives from Four-Year Course in
Science or Fifth-Year Course in
Physics
Other Electives as follows:
Thermodynamic Chemistry..... . Ch 153 8 8
Photochemistry ................ Ch 158 6 .. ..
Crystal Structure................. Ch177abe 2 2 2
Organic Chemistry (special topics).|[Ch 161ab .. 6 6
Organiec Chemical Analysis....... Ch 162 6 .. ..
Chemical Engineering*.......... Ch166abec| 12 12 12
Research....................... 12-18} 12-18 | 12-18

*Candidates for the Master's degree in Chemical Engineering are re-
quired to take the subject Chemical Engineering. They must also have
taken or take in this year the engineering subjects included in the Chemi-
cal Engineering Option of the Four-Year Course in Science.



FIFTH-YEAR COURSES

GEOLOGY AND PALEONTOLOGY

NUMBER OF UNITS
SUBJECT {(-i
PROFESSIONAL SUBJECTS NUMBER 1st 2nd ard
Term | Term | Term
Ore Deposits. .. .................. Ge 195 .. 10 ..
Non-Metalliferous Deposits.. . ... ... Ge 196 .. .. 10
Petrography........... ... ... ... Ge 181 abe| 10 10 10
Ge 186 10 . ..
Geomorphology or Seismology.... .. or or
Ge 183 6
FElectives as follows:
Physical Geology (Seminar).......|Ge 189 a b 5 .. 5
Vertebrate Paleontology (Seminar).|Ge 190 a b .. 5 5
Invertebrate Paleon. (Seminar)....|Ge 191 a b 5 5 ..
Advanced Study........... ... .. Ge 188 8 8 8
Regearch. ... ... ... ... .. ... ... Ge 187 12-18 | 12-18 | 12-18
MATHEMATICS
Electives as follows: ! |
Modern Algebra .. .............. MalOlabel 12 12 | 12
Differential Geometry ........... Mal03abe| 12 12 12
Algebraic Geometry ... .......... Mal02abe 12 12 12
Relativity ...................... Ma205 A 15
Analytical Mechanices ........... ‘Ph 12abe 12 12 }‘ 12
Eleetricity .. ................... Ph 8,9 12 12 1 12
Research......... ... .. ... ... .|.......... 6 6 . 6
Subjects in fifth-year Physics Course i

151



FIFTH-YEAR COURSES

AERONAUTICAL ENGINEERING

NUMBER OF UNITS
PROFESSIONAL SUBJECTS ‘S\IUL}?\{EB%}; 1st ond ard
Term | Term | Term
Aerodynamics of the Airplane. .. .. .. AE251abel 9 9 9
Elementary Airplane Design........ AE252abel 11 15 20
Mathematical Analysis and
Vector Analysis. . ... ......... ... Ma 109, 14| 15 15 12
Research or Electives
Electives as follows:
Subjects of Four-Year Engineering
or Science Course .. 12 12 12
Advanced Thermodynamics ... ... ME120 15 .
Calculus of Observations..... ... Mal05 .. .. 6

SIXTH-YEAR COURSE

AERONAUTICAL ENGINEERING

NUMBER OF UNITS
| SUBJECT

NUMBER | 1st | 2nd | 3rd

PROTESSIONAL SUBJECTS

Term | Term ‘ Term

Advanced Problems in f

Airplane Design. . ... ... AE253abe| 9 9 | 9
Theoretical Aerodynamics. ... . .. 'AE266abe; 15 12 | 12
Aero. Power Plants. . ... ... ... ... .. AE 256 .. 6 .
Lab. Meth. in Aero.. . ... .. ... .. IAE 257 6 . .
Propeller Design. .. ..... .. . ... ... ‘AE 258 o A ¢
Research and Electives. . ... . : A
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Subijerts nf Instructinn

DIVISION OF PHYSICS, MATHEMATICS, AND
ELECTRICAL ENGINEERING

PHYSICS

Proressors: Rosert A, Minuikax, Harry Bareyax, Pave S. EpsteIN,
Riciiarp C. Toraran, Earxest C. WAaTsox.

Associate Proressors: Ira S, Bowex, Arexaxnrr Gorrz, Witniam V.,
Houstox, Fritz Zwricky

AssistaxT Proressors: Crrarnes C. Lavrmrsex, S. Sruant MackrowN,
J. Rosert OprPENHEDIER, WIiLLiaM R. SarvrHe

NarioxaL Researcit Frrrow: Ricirarnp E. Vorrrarm

Ixstrucror: Ricmarn M. Surrox

Researcu Ferrows: Carr D. Axpersox, Epwarn M. TriorNpixe

Teacuine Frrrows axp Grapuate AssisTants: Ravyonp A. Brrner,
Joux F. Brackrury, Wirrtiazr M. Brraxxey, Joux S. CAMPBELL,
Evererr F. Cox, Crarirs E. Hasrvrzer, Jr, Mavwicr F. Hascer,
Arcurr Hovr, Harny A, Kmxrarricx, Epsox C. Lxe, Javes C.
Movzox, H. Vicror Neuxr, Dwreanr O. Nowrrm, Grorse W. REap,
Lyx~x H. Rumsavei, Davip Suerrer, SEnsy M. SkINNER

UNDERGRADUATE SUBJECTS

Ph. 1 a, b, ¢. Mecma~ics, Morecurar Prvysics, anp Hear, 12 units
(8-3-6) ; 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, and Heat, Millikan.

Instructors: Watson, Lauritsen, Campbell, Hoyt, Kirkpatrick,
Mouzon, Neher, Thorndyke, Vollrath.
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Ph. 2 a, b, ¢. Evrecrriciry, Sounp, axp LicuT. 12 units (3-3-6),
first and second terms; 8 units, third term.

Prerequisites: A high school course, or its equivalent, and trigonome-
try.

Continuation of Ph. 1 a, b, ¢, to form a well-rounded two-year course
in general physics.

Text: Electricity, Sound, and Light, Millikan and Mills.

Instructors: Sutton, Anderson, Bleakney, Cox, Hablutzel, North,
Rumbaugh.

Ph. 2 d. Pwuysics 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, ¢, and 2 a, b, ¢).

Ph. 3. Moperxy Puysics. 12 units (2-6-4); third term.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b; Ma. 2 a, b.

A brief survey of recent developments in electron theory, quantum
theory, radioactivity, and atomic structure. Experiments to determine
e, e/m, h, and other fundamental constants will be performed. Open
only to students on honor standing, sophomore year,

Instructor: Bowen,

Ph, 5 a, b, ¢. InTrODUCTION TO MAaTHEMATICAL PHysics. 12 units
(4-0-8) ; first, second and third terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

An introduction to the application of mathematics to physics, and
practice in the solution of problems.

Instructor: Houston.

Ph. 7 a, b. Erecrricrty aNp MacnerisM. 9 units (3-0-6); first and
second terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a,b, ¢, d; Ma. 2 a, b, ¢, 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: Electrodynamics for Engineers, Bennett and Crothers.

Instructor: Mackeown.

Ph. 8 a, b, . ErecTRICITY AND MAGNETISM. 9 units (3-0-6); first,
second and third terms.
Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢, d; Ma. S a, b, ¢, 10 a, b, c.
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A problem course in the mathematical theory of electricity and mag-
netism, intended primarily as a preparation for graduate work in science.
Ph, 9 a, b, ¢ (Electrical Measurements) should accompany or precede
this course.

Text: Electricity and Magnetism, Jeans.

Instructor: Smythe.

Ph. 9 a, b, . ErEcrrIicAL MEASUREMENTS. 3 units (0-3-0).
Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.
A laboratory course in advanced electrical measurements,
Text: Mimeographed instructions.

Instructors: Smythe, Lee, Read, Sheffet.

FIFTH-YEAR SUBJECTS

Ph. 12 a, b, ¢. A~aryricarn MEcHANICs. 12 units (4-0-8) ; first, sec-
ond and third terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢, d; Ma. 8 a, b, ¢, 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.

Texts: Dynamics, Lamb; Higher Mechanics, Lamb.

Instructor: Zwicky.

Ph. 22 a, b, c. Orrics. 9 units (3-0-6); first, second and third terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

Lecture and class work dealing with the fundamental equations of
geometrical optics, of diffraction, interference, spectroscopy, etc., and
their experimental verification. P’h. 23 a, b, ¢ (Optics Laboratory), should
accompany this course.

Text: Theory of Optics, Drude.

Instructor: Bowen.

Ph. 23 a, b, ¢. Optics Laboratory. 3 units (0-3-0); first, sccond and
third terms.

Advanced laboratory work in light, consisting of accurate measure-
ments in diffraction, dispersion, interference, polarization, spectropho-
tometry, and spectroscopy.

Text: Manual of Advanced Optics, Taylor.

Instractors: Bowen and Skinner.
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Ph. 110 a, b, Kixegrre Trrory. 12 units: sccond and third terms,

Prerequisites: Ph. 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

Presents the modern aspects of the kinctic theory of gases, liquids
and solids largely from the experimental point of view, covering in
zases the Clausius equations, Maxwell distribution law, viscosities, spe-
cific heats, mean free paths, molecular magnitudes, high vacumn phenonn-
ena, et in liquids, critical states, DBrownian movements, diffusion,
osmotic pressures in solids, the interpretation of specific heats. Some
thermionic and plictoelectric problems will also be treated, and a weekly
demonstration Jecture will be given.

Instructor: Goetz.

Ph. 111. THermopyNayics. 12 units; first term.

Prerequisites: Ph, 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

The two fundamental laws of thermodynamics. Entropy and the
thermodynamical potentials. Equations of reciprocity. Application to
gases, perfect and imperfect, and to dilute solutions. Phase rule and
chemical equilibrium. Nernst’s theorem.

(Not given in 1939-1931.)

Instructor: Epstein.

Ph. 114. Awro>xric Strrvcercre. 9 units; first term.

Prerequisites: Ph. 2 a, b, ¢, d; Ma. 2 a, b, ¢, d.

A gencral presentation of the developments of the past fifteen years
in the field of atomic struciure, including photo-electric, isotopic, spec-
troscopic, field current, and cosmic-ray effects and their interpretation.

Instructors: Millikan and Bowen.

Ph. 142. Researcu 1x¥ Prysics, Units in accordance with the work
accomplished.

ADVANCED SUBJECTS

Ph. 121. Porextian Tirrory. 15 units; third term.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

An exposition of the properties of the potential functions occurring
in the theories of gravitation, electricity and magnetism, hydrodynamics,
conduction of heat, and the theory of clasticity. Solution of special
problems.

(Not given in 1930-1931.)

Instructor: Bateman,

Ph. 122, Turory or Erecrercrry axp Macyersar. 12 units; first
term,

Prerequisites: Ph. 8 a, b, ¢; Ma. 8a, b, ¢, 10 a, b, c.
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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. 123. Turory orf Erecrroyacxeric Waves, 12 units; second
term,

Prerequisites: Ph. 8 a, b, ¢; Ma. 8a, b, ¢, 10 a, b, c.

Mathematical study of Maxwell’s equations, propagation of waves,
absorption and reflection, approximate and rigorous treatment of diffrac-
tion, theory of dispersion, electro- and magneto-optics.

Instructor: Epstein.

Ph. 124, Turory or Souxn. 9 units; scecond term

Prerequisites: Ph. 2 a, b, c.

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. 125. Hicaer Dyxanrics. 12 units; third term.

Prercquisites: Yh. 5 a, b, ¢, 12 a, b, ¢; Ma. 8 a, b, ¢, 10 4, b, ¢

Methods of solution of the Hamiltonian equations, conditionully peri-
odic motions, contact transformations, introduction to the theory of
perturbations, applications to special cases of interest in atomic theory
and the theory of quanta.

(Not given in 1930-1931.)

Instructor: Epstein.

Ph. 126. Hear Raprarron axn Quaxrtum Turory. 12 units; second
term.

Prercquisites: Ph. 8 a, by ¢, 12 a, by ¢, 1115 Ma. 8 a, b, ¢, 10 a, b, e

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, ete.

(Not given in 1930-1931.)

Instructor: Epstein.

Ph. 127. Prysicar Orrics axp QuaNTum THEORY OF SrEcTRAL LINEs,

12 units; third term.
Prerequisites: Ph. 12 a, by ¢, 22 o, by ¢; Ma. 8 a, by ¢, 10 a, b, ¢
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Treatment of dispersion and optical activity on the basis of the classi-
cal theory. Rutherford’s atom model and the application of the quantum
theory to it. Action of magnetic and electric fields on the emission of
spectral lines. X-ray spectra and the structure of atoms.

(Not given in 1930-1931.)

Instructor: Epstein.

Ph. 128. Moperx AsPEcTs oF THE QUaNTUM THEOrRY. 12 units; third
term.

Prerequisites: Ph. 12 a, b, ¢, 5 a, b, ¢, 126, 127; Ma. 8 a, b, ¢, 10 a, b, c.

Principle of correspondence, Heisenberg’s form of it, Born and Jor-
dan’s matrix calculus, Schroedinger’s wave equations, Weyl’s theory,
applications to spectroscopic problems.

(Not given in 1930-1931.)

Instructor: Epstein.

Ph. 129. IxTroDUCTION TO QUaANTUM MEcHANICs. 12 units; third term.
Prerequisites: Ph. 8 4, b, ¢, 12 a, b, ¢; Ma. 8 a, b, ¢, 10 a, b, c.
Matrices and tensors. Schroedinger’s partial differential equation. Dirac’s
transformation theory. Applications to the structure of atoms.
Instructor: Epstein.

Ph. 134 a, b. Quaxrum Tweory. 9 units (8-0-6); second and third
terms.

Prerequisites: Ph. 8 a, b, ¢, 12 a, b, ¢; Ma. 8 a, b, ¢, 10 a, b, c.

This course is designed as an introduction to the quantum mechanics;
and it will follow fairly closely the historical development of the theory.
The following subjects will be treated in detail; the quantization of the
electromagnetic field; the photoelectric effect and the Compton effect;
stationary states and the quantization of the first integrals of dynamical
systems; the Bohr theory of hydrogen-like atoms; the electron spin and
the exclusion principle; the correspondence principle; radiation and dis-
persion; the transition to matrix mechanics; the transformation theory;
the wave equation and the undulatory properties of matter; the uncer-
tainty principle; applications of the quantum mechanics.

(Not given in 1930-1931.)

Instructor: Oppenheimer.

Ph. 135. Tne Quaxrum Turory or Raprawiox. 9 units (8-0-6); first
term.

Prerequisites: Ph. 8 a, b, ¢, 12 a, b, ¢; Ma. 8 a, b, ¢, 10 a, b, .

This course will deal in a systematiec way with the quantum theoret-
ical methods for studying the emission, absorption and scattering of
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radiation by matter, and with the properties of the electromagnetic field,
and will give an account of the present state of the theory on which
these methods are based.

Instructor: Oppenheimer.

Ph. 136 a, b, ¢. IxTRODUCTION TO THE THEORY Oor 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.

Recommended Texts: First term, Tolman, The Theory of the Rela-
tivity of Motion. Second term, Eddington, The Mathematical Theory of
Relativity.

Instructor: Tolman,

Ph. 138. Seminar 1N THeorericar Pmysics. 4 units; first, second
and third terms.

Recent development of the theory of quanta for specialists in mathe-
matical physies.

Instructors: Epstein, Bateman, Houston, Oppenheimer, Zwicky.

Ph. 141. Researcut CoNFERENCES IN Prysics. 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. All advanced
students in physics and members of the physics staff are expected to
take part.

Instructors: Millikan, Bateman, Epstein, Tolman, Watson.

Ph. 142. Researcm 1x Puysics. Units in accordance with the work
accomplished.

AstrRONOMY AND Prysics CLUz.

The club, consisting of physicists of the Institute and of the Mount
Wilson Observatory, a group of from fifty to one hundred, meets every
week 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 physical journals.
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MATHEMATICS

Proressors: Harry BaTedxax, Eric 1. Berr, ITarry C. Vax Buskirk

AssociaTE Proressors: Aristorre D. Micuar, Leruer I, Wear

AssisTaNT ProrFrssors: Moraax Warp, Cuype Worre

IxsTtrRUcTOR: WriLniam N. BircHBY

NarioNarn Restarcir Ferrows: Lroxarn Carvmrz, GokvoN Parn

Teacuing Frrrows axp Assistanis: J. LawreNce Borsrown, [.oreNz
Hurr, ArxoLp M. Kuerne, Roserr S. Martix, Geowce . Muxko,
Oy C. WrsoN, CarcroNn R, Worrnn

UNDERGRADUATE SUBJECTS

Ma. 1 a, b, c. Fresmyax Matmesarics. 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.

Text: Analytical Geometry and Calculus, Woods and Bailey.

Ma. 2 a, b, ¢. SorHomore MarHEMATICS. 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.

Text: Analytic Geometry, Harding and Mullins; Differential and
Integral Calculus, Cohen.

Ma. 2 d. Maruemarics Review. 4 units (4-0-8).

A comprehensive review of freshman and sophomore mathematics
during the last three weeks of the sophomore year.

Courses Ma. 1 a, b, ¢, and 2 a, b, ¢, d, form a continuous two-year
course in analytical geometry, college algebra, and the differential and
integral calculus.

Ma, 3. Turory or Equarions. 12 units (4-0-8); 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.

Ma. 4 a, b. Awarvric GeoMETRY. 12 units (4-0-8); second and third
terms,
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Will include selected topics in analytic geometry, both of the plane as
well as of space.
Instructor: Wear.

Ma. 8 a, b, ¢. Apvanscep Csrcurus. 12 units (4-0-8); first, second
and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d.

Planned to extend the knowledge gained from the previous studies in
calculus and analytic geometry and to lay a better foundation for ad-
vanced work in mathematics and science.

Text: Advanced Calculus, Woods.

Instructors: Birchby, Carlitz.

Ma. 10 a, b, c. Dirrerextian Equations. 9 units (3-0-6); first, sec-
ond and third terms.

Prerequisite: Ma. 8 a, b, ¢, or to be taken concurrently with
Ma. 8 a, b, c.

An introductory course in differential equations, designed to be help-
ful both to the student of mathematics and the student of science or
engineering.

Texts: Differential Equations, Piaggio, Woods.

Instructor: Martin.

Ma. 11. DrrrerexTiaL EQUATions. 12 units (4-0-8); third term.

Prerequisite: Ma. 2 a, b, ¢, d.

An abridged course in Differential Equations for students in Elec-
trical Engineering.

Texts: Differential Equations, Piaggio.

Instructor: Birchby.

Ma. 12. ProBapiity axp LEeasr Saquares. 5 units (2-0-3); third
term.

Prerequisites: Ma. 1 a, b, c, 2 a, b, ¢, d.

A study of the fundamental principles of probability and their appli-
cation to statistical data, adjustment of observations, and precision of
mieasurements.

Text: Theory of Errors and Least Squares, Bartlett.

Instructor: Wolfe.

Ma. 14. VEcror ANarysis. 12 units (4-0-8); third term.
Prerequisites: Ma. 2 a, b, ¢, d.
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Elementary vector operations (addition, multiplication) and their
application to problems of geometry and physics are treated.

Text: Weatherburn’s Vector Analysis.

Instructor: Wear.

UNDERGRADUATE OR GRADUATE SUBJECTS

Ma. 101 a, b, ¢. MooveErxy Arcrera. 12 units; first, second and third
terms.

Prerequisitc: Ma. 8, reading knowledge of German.

Introductions to algebraic invariants, matrices and bilincar forms,
substitution groups and their simpler applications.

Instructor: Bell.

Ma. 102 a, b, ¢. Awncsraic Geomrrry, 12 units; first, second and
third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d, 4 a, b.

A course in the modern methods of analytie geometry.

Instructor: Wear.

Ma. 103 a, b, ¢. DrrrerenTiar GeoMETRY. 12 units; first, second and
third terms.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

In this course geometrical ideas gained in previous courses will be
extended, and the methods of the calculus applied to twisted curves and
surfaces.

Instructor: Wear.

(Not given in 1930-1931.)

Ma. 104, AvioxmENt Crrarts axp Marmesrarican INstruyests, 6
units; one term.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d.

Methods of constructing alignment charts and other types of charts
for facilitating computation. Use of the planimeter and integraph.
Calculating machines and machines for drawing curves.

Texts: Brodetsky, Nomography; Horsburgh, Modern Instruments of
Calculation.

Instructor: Wolfe.

Ma. 105, CarcurLus oF OBSERVATIONS. 6 units; one term.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, ¢, 12.

Methods of determining the roots of algebraic and transcendental
equations, Method of least squares. Law of error and theory of gradu-
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ation of data. Statistics. Periodogram analysis. Numerical solution
of differential equations.

(Not given in 1931-1932.)

Text: Whittaker, Calculus of Observations.

Instructors: Bateman, Wolfe.

Ma. 106 a, b, ¢. TrHeEorRY or REAL VaRrIasris. 12 units; first, second,
and third terms.

Real number system, theory of point sets and classes, continuity of
functions, derivatives, Riemann integration, Lebesque integration, in-
finite series, implicit functions, Fourier series.

(Not given in 1931-1932.)

Instructor: Ward.

Ma. 107. ComprLEX VarrasrLe. 12 units; first term.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

Real and complex numbers, limits, convergence and continuity, Rie-
mannian integration. Properties of analytic functions, Cauchy’s theory
of residues. Conformal representation, elementary Riemann surfaces,
multiform functions.

Text: Bieberbach, Functiontheorie.

(Not given in 1931-1932.)

Instructor: Ward.

Ma. 108 a, b, c. Inrinrre Series. 15 units; first, second and third
terms.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

Uniform convergence, integration of series, methods of summation
and expansion, use and applications of complex variable, elliptic func-
tions.

(Not given in 1930-1931.)

Instructor: Bell.

Ma. 109 a, b, ¢. MaTnEMaTICAL ANALYsIs. 15 units; first, second and
third terms.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

Fourier series and integrals, functions of Legendre, Bessel; the
fundamental equations of mathematical physics; functions of a complex
variable. Numerous applications to physical problems; tensor analysis.

(Not given in 1931-1932.)

Instructor: Bell.
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Ma. 110 a, b, ¢. InTropucerioNn to THEoOrRY or NunBers. 6 unitsy first,
second, and third terms.

Prerequisite (third term): Reading knowledge of German.

This course will cover selected topies in elementary number theory.

Texts: Dickson’s Introduction to Theory of Numbers; Landau’s
Vorlesungen.

Ma. 111, EremExtary Treory or Texsows. 9 units; first term.

Prerequisites: Ma. 8 a, b, ¢, 10 a4, b, c.

FFundamental properties of tensors, differential forms, covariant dif-
ferentiation, geodesic coordinates.

(Not given in 1930-1931.)

Instructor: Michal.

GRADUATE SUBJECTS

Ma. 201, Moperx Axarvss. 15 units; first, second, and third terms,

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c.

'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 physies, elliptic functions, ellipsoidal
harmonics.

Text: Whittaker and Watson, Modern Analysis.

Instructor: Bateman.

Ma. 202 a, b, ¢. MobrrN Twurory or DirrerENtian Kauations, 12
units; first, second, and third terms.

Prerequisites: Ma. 10, 107, and reading knowledge of German.

Fxpansion of functions in series, asymptotic expansions. Linear dif-
ferential equations in complex domain. Elementary methods of inte-
gration.  General theory of lincar differential equations and their
solution by definite integrals and contour integrals. Classification of
linear differential equations of the second order.

Instructor: Ward.,

Ma. 203 a, b, ¢. Parrian Dirrereneian Fouartons AN TENsSOR ANAL-
vs1s. 12 units; first, second, and third terms.

Prerequisite: Ma. 8 a, b, ¢, 10 a, b, c.

An introductory course in the calculus of tensors and the classical
theory of partial differential equations of the first order from the tensor
standpoint. The topics treated will include Cauchy problems, compleic
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systems of partial differential equations, Pfaffian systems, invariants of
quadratic differential forms, Riemannian differential geometries, ele-
mentary Lie theory of continuous groups, calculus of variations, dynami-
cal systems and their integral invariants.

(Not given in 1930-1931.)

Instructor: Michal,

Ma. 204 a, b, ¢. GEOMETRICAL TRANSFORMATIONs AND INvartanrts, 15
units; first, second, and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d.

Linear and bilinear transformations of one variable. Simple alge-
braic invariants. General theory of linear transformations and their
invariants. Conformal transformations. Birational transformations.
Contact transformations.

Instructor: Bateman.

Ma. 205. Revarivity. 15 units; third term.

Prerequisites: Ma. 8, 10; Ph, 1, 2.

Tensor analysis; the general theory of relativity and gravitation.
(Not given in 1981-1932.)

Instructor: Bell.

Ma. 206 a, b. MobEry Tueories or DIFFERENTTAL INVARIANTS, 9 units;
second and third terms.

Prerequisite: Ma. 111 and a course in analysis.

Differential invariants of symmetric and assymmetric connections,
projective and conformal differential invariants. Modern differential
geometrics. Continuous groups and their invariants.

(Not given in 1930-1931.)

Instructor: Michal.

Ma. 207, Carcrrus oF Varrarioys. 15 units; first term.

Prerequisites: Ma. 8, 10.

Solutions of geometrical and physical problems involving the variation
of a definite integral by both direct and indirect methods. Derivation of
the equations of Euler and Lagrange. Conditions for a maximumn or
minimum.

Instructor: Bateman.

Ma. 208, IntiEcraL Equarions. 9 units; third term,
Prerequisites: Ma. 8 a, b,e, 10 a, b, ¢.
In this course the linear integral equations of the first and second
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kinds are discussed and the solutions of Abel, Fourier and Fredholm
are applied to various physical problems.

(Not given in 1931-1932.)

Instructor: Bateman.

Ma. 209 a, b, ¢. FuncrioNnars axD Fuxncriovar Equarions. 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, partial differential
equations of the second order; differentials of functionals, functional
equations with functional derivatives; infinite matrices.

Instructor: Michal.

Ma. 210. IxTropwCcTION TO E. FI. MoORE’S GENERAL ANALYSIS.
Prerequisites: For graduates only.

(Not given in 1931-1932.)

Instructor: Pall.

Ma. 251 a. SEminar (I) 1IN ALGEBRA AND THE THEORY OoF NUMBERs.
9 units, third term.

Prerequisites: Graduate standing.

The Dedekind theory of algebraic numbers, Kronecker’s theory of
modular systems with applications to algebraic functions; comparison of
recent theories of algebraic numbers.

Instructor: Bell.

Ma. 251 b. Seminar (II) 1~ Arcesra aNp THE THEory oF NUMBERS.
9 units; third term.

Prerequisite: Graduate standing. (A course in elliptic functions de-
sirable.)

Applications of algebra and special functions to the theory of num-
bers.

Instructor: Bell.

Ma. 252 a, b, c. Semivar 1Ny Conrtinvouvs Groups, 9 units; first,
second, and third terms.

Prerequisite: Graduate standing in Mathematics.

Lie’s theory of r-parameter groups; differential geometry of the
group manifold. Groups of functional transformations; invariant func-
tionals; differential geometries of function spaces.

Instructor: Michal.
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Ma. 233 a, b, ¢. Seminar 18 Fuxcrionats Axn Fuxcrionarn Fauva-
Tions. 10 units; first, second, and third terms.
Prerequisite: Graduate standing in Mathematics.

Selected topics in the theory of differential and integral equations.
Differential and integral invariants. Algebra and analysis of functionals.
Tensor analysis and its generalizations to function space.

(Not given in 1930-1931.)
Instructor: Michal.

Ma. 254 a, b, ¢. SemiNar 1N Monerx T'HEORIES OF INTEGRATION.
6 units; first, second and third terms.

Prerequisite: Graduate standing in Mathematics, including a course
in Function Theory.

Stieltzes and Lebesgue integrals with applications to the algebra and
geometry of functionals.

(Not given in 1930-1931.)

Instructor: Michal.

One or two of courses Ma. 203, 209, 252, 253, will be given according
to demand.
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ELECTRICAL ENGINEERING

Proressor: Royar W, SOoRENSEN

AssisTaNT Proressor: SAMUEL S. MACKEOWN

IxsTrUucTORs: FREDERICK C. Linpvarn, Fraxcis W. Maxsrtapr

TEACHING FELLOWS AND AssistaxTs: Ravaonn AGer, ANprew V. Haery,
Varxo A, Hoover, Cniarces C. Lasi, Joirx G. Preasaxrs, Karn M,

WoLre

UNDERGRADUATE SUBJECTS

EE. 2. Direcr Currexts. 7 units (3-0-4); first or second terms.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d.

Theory and practice of direct current motors and generators. Funda-
mental to courses in operation and design of electrical apparatus.
Numerous problems are solved.

Text: Elements of Electrical Engineering, Cools,

Instructors: Maxstadt, Ager, Hoover.

EE. 3. Directr Currext LaporaTory. 5 units (0-3-2); first or scc-
ond terms.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; and registration for
EE. 2.

Uses of measuring instruments, operation of direct current motors
and generators, and determination of their characteristics.

Text: Laboratory notes.

Instructors: Maxstadt, Lash, Wolfe.

EE. 4. Avrerxatine CurrenNts. 7 units (3-0-4); second or third
terms.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE. 2.

Elementary study of alternating currents by analytical and graphical
methods; alternating current machinery. The effect of inductance,
capacitance, and resistance loads. XNumerous 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: Elements of Electrical Engineering, Cook.

Instructors: Maxstadt, Ager, Hoover.

EE. 5. Avrer~xaring Currext LABORATORY. 5 units (0-3-2); sec-
ond or third term.
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Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE. 2, 3, and regis-
tration for EE. 4.

Uses of alternating current indicating and recording instruments;
operation of alternators, induction and synchronous motors and trans-
formers; determination of characteristics of these machines.

Text: Laboratory Notes.

Instructors: Maxstadt, Lash, Wolfe.

EE. 6 a, b. Eiecrricar. Macrixery. 6 units (2-0-1); first and
second terms, or second and third terms.

Prerequisites: EE. 2, 3, 4, and 5.

Further study of direct current and alternating current machinery
with particular emphasis on commutation, the rotary converter, the
synchronous motor and the induction motor; short transmission lines;
short circuit currents; protective devices.

Texts: Principles of Direct Current Machines, Langsdorf; Alternat-
ing Currents, Magnusson; Problems in Electrical Engineering, Lyon.

Instructor: Maxstadt.

EE. 7. Eirrcrricar Lasoratory. 6 units (0-3-3); third term.

Prerequisites: EE. 2, 3, 4, 5, 6; Ph. 7.

A continuation of EE. 3 and 5. Efficiency tests of direct and alter-
nating current machinery, operation of generators in parallel, investiga-
tion of magnetic distribution in direct current machines. Graphic
analysis of alternator performance. Complete tests of transformers.

Text: Laboratory Notes.

Instructors: Maxstadt, Lash, Wolfe.

EE. 30. Erecrric Licarine axp Power DistriBurioN. 6 units
(2-0-4) ; third term.

Prerequisites: EE. 2, 4, 6.

Electric distribution and wiring; calculation of simple alternating
current circuits; installation and operation costs and selling price of
electric power.

Text: Electric Power Equipment, Tarboux,

Instructor: Ager.

KE. 56. Erecrricarn CommunicarioN, 6 units (2-0-4); first term.

Prerequisites: EE. 2, 3, 4, 5.

A study of the elements of telephone, telegraph and signalling devices.

Instructor: Mackeown.

KE. 70 a, b, ¢. ExciNeeriNe SEMiNar. 2 units (1-0-1); first, second
and third terms.

Prerequisites: EE. 2, 3, 4, 5
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Presentation and discussion of new developments in the industry.
Review of current literature.
Instructors: Sorensen, Mackeown, Maxstadt.

FIFTH-YEAR SUBJECTS

EE. 20. Avter~ating CurreNT ANALYSIS. 12 units (5-0-7); 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; analysis of
electromotive force and current, nonsinusoidal wave forms; analysis of
oscillograms.

Texts: Alternating Current Phenomena, Steinmetz; Problems in
Electrical Engineering, Lyon.

Instructor: Sorensen.

EE. 21 a, b, c. Avrrer~xaTiNG CURRENT LaBoRATORY. 6 units (0-3-8);
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; rotary converter tests;
photometric measurements; use of the oscillograph; testing of magnetic
materials; calibration of watt-hour meters and other instruments.

Text: Advanced Laboratory Notes.

Instructors: Maxstadt, Haeff.

EE. 22. Apvaxcep AvrtErNaTING CURReNT MacHiNery. 12 units
(5-0-7) ; second term.

Prerequisites: EE. 20 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. 28. Erectric Tracrion. 6 units (2-0-4); first term.

Prerequisites: EE. 2, 4, 6.

The electric railway, selection of equipment in rolling stock, location
and equipment of sub-stations, comparison of systems and power re-
quirements for operation of electric cars and trams.



ELECTRICAL ENGINEERING 171

Text: Electric Traction and Transmission Engineering, Sheldon and
Hausman,
Instructor: Lindvall.

EE. 44. TraxsmissioX Lixes. 12 units (4-0-8); third term.

Prerequisites: EE. 22 and preceding courses,

Determination of economic voltage for transmission lines; line pro-
tection; elementary transient phenomena; corona; use of hyperbolic
functions in line calculations.

Instructor: Sorensen.

EE. 48. SreciricarioNs aNp DEsieN oF Erecrricar. MacHINERY. 6
units (4-0-2) ; first term.

Prerequisites: EE. 7 and preceding courses.

Preparation of specifications and design calculations for alternating
and direct current machinery.

Text: Electrical Machine Design, Gray.

Instructor: Sorensen.

EE. 52, Dirrecrrics. 6 units (2-0-4); third term.

Prerequisites: EE. 22 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 voitages; char-
acteristics of commercial insulations.

Text: Dielectric Phenomena in High Voltage Engineering, Peek.

Instructors: Sorensen, Maxstadt.

EE. 60. Erecrric TraxsiENTs. 6 units (2-0-4); second term.

Prerequisites: EE. 20 and preceding courses.

A detailed study of circuits, including advanced work in wave propa-
gation and transient phenomena in electric conductors; oscillographic
study of transients in simple inductances and capacities.

Text: Electric Transients, Magnusson.

Instructor: Mackeown.

EE. 62. Vacuvy Tusrs, 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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ADVANCED SUBJECTS

EE. 200. Abpvaxcep Work 1N Erecrricar EXGINEERING.

Special problems relating to electrical engineering will be arranged
to meet the needs of students wishing to do advanced work in the fleld
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 Professor R. W. Sorensen; Electrical Engineering Problems
using vacuum tubes under the direction of Professor S. S. Mackeown;
Electrical Engincering Problems relating to the distribution and uses
of electric power for lighting and industrial uses under the direction of
Mr. F. W, Maxstadt.

EE. 220. Seaixar oy Tecawicar Hicir Vorrace Prosrexs. Units
to be based on work done; first, second and third terms.

A study of the literature of high voltage phenomena, and insulation
problems.

Instructor: Sorensen.

EE. 221 a, b. Traxssussiox Line ProprLEms., 15 units.

A study of transmission line transient problems, inductive interfer-
ence, power limit analysis, ete.

Instructor: Sorensen.

ER. 223 a, b. Errcrric STRENGTH oF DIiErgcTrics. 15 units,
A study of the effect of high potentials applied to dielectrics.

Instructor: Sorensen.

ERE. 224 a, b, ¢. Vacvum Tuse axp Rapro Frequency Circurrs,
Units to be based on work done; first, second and third teris.

A study of the literature on vacuum tube circuits. Experimental
work with oscillators, transmitters, and receivers.

Instructor: Mackeown,

EE. 225. Privcreies oF Erecriican DEsmex. 15 units,

A discussion and calculation course in the analysis of the principles
and methods used in the design of electrical machinery.

Instructors: Sorensen, Maxstadt.

EE. 226, Excineeriye Marnesarvican Poystes, 15 units (3-0-12)
first, second, and third terms.

Prerequisites: BS. in Enginecring, Flectrical Engineering Option,
EE. 20, 21 a, b, ¢, 22, 60,
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This course is designed to develop the correlation of mathematies and
physics with problems in enginecring design and application. The follow-
ing subjects will be treated in detail: mechanical vibrations, oscillations
in electro-mechanical systems, short circuit forces, power system tran-
sients, eclectric 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 echanical problems by elec-
trical methods; application of Ileaviside operational calculus to mechan-
ical and thermal problems.

Instructor: F. C. Lindvall,



DIVISION OF
CHEMISTRY AND CHEMICAL ENGINEERING

CHEMISTRY

Proressors: ArRtuur A, Noyves, Stuarr J. Bartes, James E. Berr, Ricu-
Arp C. ToLmax

Assoctate Proressors: RoscoE G. Dicxixson, Wririam N, Lacey, How-
arp J, Lucas, Lixus C. Pavrine

AssisTaxT ProFessors: Rictarp McLeax Bancer, Arnorn O, BEcKaav,
Hermax C. RamsrergEr, ErNesT H. Swirr, Dox M. YosT

Rrusearcua Frrrows: Epwarp W. NeumaxyN, James H. SturbivaNr,
A, Wacuter, T. N, WHITE

TeacuiN¢ FELLOws AND GrADUATE AssisTants: RoBerr C. Bartox, Joux
L. BixbER, Puirie D. Brass, Lawrexce Brockway, Emory L. Erwts,
Earr S. Hiwy, Jaxes L. Hoarp, Ravymoxo W. Hoeprer, Rarepr R.
Hurreren, Cecin E. P. JEFFREYS, JouN A. LEERMAKERs, WiLLiam B.
Lewis, PaiLie G. MurpocH, Arsert MyEms, S. Frepcrick Ravrrz,
Bruce H. Sace, MapLe D. Suapperr, Jack Suermaxn, Carstox C.
Sterrexs, Ropert I. StirTON, GUYy WADDINGTON, JEssE R. Wartsonw,
Smxey WEINBAUM.

UNDERGRADUATE SUBJECTS

Ch. 1 a, b, e. Cuesnistry. 12 units (3-6-3); first, second, and third
terms.

Lectures, recitations and laboratory practice. The class and labora-
tory work in the first term deals with volumetric analysis, solubility
effects, the ionic theory, and equilibria in solutions; in the second term
with qualitative analysis; and in the third term with equilibria in gaseous
systems and with the chemistry of solids and gases.

Texts: Alexander Findlay, The Spirit of Chemistry; A. A. Noyes,
Qualitative Analysis.

Instructors: Bell, Beckman, and Teaching Fellows.

Ch. 6. Excingerixg CHEMISTRY. 11 units (4-0-7); first, second or
third term.
Prerequisite: Ch. 1 a, b, c.
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Conferences, lectures, 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: Lacey.

Ch. 12 a, b. Quaxrtrrative ANarysis. 10 units (2-6-2); first and
second terms.

Prerequisite: Ch. 1 c.

Laboratory practice in the methods of gravimetric and volumetrie
analysis, supplemented by lectures and problems in which the principles
involved in the laboratory work are emphasized. '

Text: Treadwell-Hall, Quantitative Analysis.

Instructor: Swift.

Ch. 12 ¢. QuaxtiTaTIVE ANaLysis. 10 units (2-6-2), third term.

Prerequisite: Ch. 12 b.

A study of special methods in chemical analysis. These will include
electrolytic and electrometric determinations and the analysis of selected
alloys and minerals. The principles involved in the laboratory work will
be emphasized by conferences and problems.

Text: Treadwell-Hall, Quantitative Analysis.

Instructor: Swift.

Ch. 18 a, b. Inxorcaxic Cmenristry. 4 units; first and second terms.

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 probletns which require a study of cur-
rent literature.

Instructor: Yost.

Ch. 14 a, b. Ixorcaxic Cuemisrry I[.aBorarory. 9 units; first and
second terms.

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. I~xstrumENTAL ANaLvsis. 8 units (0-6-2); first term.

Prerequisite: Ch. 12 c.

Laboratory practice designed to familiarize the student with special
analytical apparatus and methods, used both for process control and for
research.
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Text: Lacey, Instrumental Methods of Chemical Analysis.
Instructor: I.acey.

Ch. 21 a, b, ¢. Cuemrcar Prixcreres. 10 units (4-0-6); first, sec-
ond and third terms.

Prerequisites: Ch. 12 b; Ph. 2 a, b, ¢, d3 Ma. 2 a, b, ¢, d.

Conferences and recitations dealing with the general principles of
chemistry from an 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 osmotic 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, Badger.

Ch. 22 a, b. Trermonyxaymic CueymistRy. 8 units (3-0-5); first and
sccond terms.

A continuation of subject Ch. 21, given in much the same way. The
topics considered include reaction rate and a further study of electro-
chemistry and thermodynamic chemistry., Practice is given in the com-
putation of free energies, activities and entropies of typical substances.

Text: Noyes and Sherrill, Chemical Principles, and mimeographed
notes.

Instructor: Bates.

Ch. 26 a, b. Puvsicar Cnemisrry Lanorarory. 4 units (0-3-1);
sccond and third terms.

Laboratory exercises to accompany Ch. 21.

Text: Sherrill, Laboratory Experiments on Physico-Chemical Prin-
ciples.

Instructors: Bates, Dickinson, Badger.

Ch. 29. Corroip axp Svrrace Cumemistry. 8 unils (8-0-5); third
term.

Prerequisite: Ch. 22.

Class-room exercises with outside reading and problems, devoted to
surface tension, adsorption, contact catalysis, and the general principles
relating to disperse systems with particular reference to the colloidal
state. Supplementary laboratory work can be provided if desired.

Text: Kruyt, Colloids, and mimeographed notes.

Instructor: Badger.
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Ch. 41 a, b, ¢. Oreaxic Cuemistry, 8 units (3-0-5), first and sec-
ond terms; 6 units (2-0-4), third term.

Prerequisite: Ch. 12.

Lectures and recitations treating of the classification of carbon com-
pounds, the development of the fundamental theories, and the charac-
teristic properties of the principal classes including hydrocarbons, alkyl
halides, alcohols, acids, ethers, esters, amines, carbohydrates, aromatics.

Text: Tucas, Mimeographed Notes.

Instructor: Lucas.

Ch. 43. Orcaxic Cmeamstry. 10 units (2-G-2); third term,

Prerequisites: Ch. 1 a, b, c.

Lectures and recitations, accompanied by laboratory excrcises, deal-
ing with the synthesis and the physical and chemical properties of the
more important compounds of carbomn.

Text: Porter, The Carbon Compounds.

Instructor: Ramsperger.

Ch. 46 a, b. Ongeanic Cuemistry LaBorarory. 9 units (0-9-0); first
and second terms.

Prerequisite: Ch. 12.

Laboratory cxcrciscs to accompany Ch. 41, a, b. 'The preparation
and purification of carbon compounds and the study of their charac-
teristic properties. Qualified students may pursue work of research
nature.

Text: Lucas, Mimecographed Notes.

Instructor: Lucas.

Ch. 61 a, b. Ixvustriarn Cirearistry. 6 units (2-0-1) second and third
terms for class of 1931, and third and first terms for class of 1932,

Prerequisites: Ch. 21, a, b.

A study of the more important industrial chemical processes, from
the point of view not only of the chemical reactions, but of the condi-
tions and equipment necessary to carry on these reactions.

Text: Badger and Baker, Inorganic Chemical Technology.

Instructor: Lacey.

Ch. 70-73. Cmemical 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. 72), and in applied chemistry (Ch. 73). Such research may be
taken as electives by students in honor standing in the sophomore and
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junjor years; and every candidate for a degree in the Chemistry course
is required to undertake in his senior year an experimental investigation
of a problem in chemistry. A thesis embodying the results and conclu-
sions of this investigation must be submitted to the faculty not later
than one week before the degree is to be conferred.

FIFTH-YEAR AND ADVANCED SUBJECTS
Ch. 152. Svurrace axp Corrom CHEMmIsTRY. 8 units; third term.
Lectures and classroom discussions with outside reading and problems,
devoted to the general principles relating to surface-tension, absorption,
contact catalysis, and to disperse systems and the colloidal state.
Text: Mimeographed Notes.
Instructor: Badger.

Ch. 153 a, b. Tuerymopyxadxi¢ Cremistry., 8 units; first and second
terms.

This course is the same as Ch. 22, a, b. See page 176.

Text: Chemical Principles, Noyes and Sherrill, and mimeographed
notes.

Instructor: Bates.

Ch. 154 a, b. Smaristicar Mecuaxics (Seminar). 6 units; first and
second terms.

A discussion of statistical mechanics and its applications to physics
and chemistry., The topics treated will include a sufficient exposition of
classical and quantum theory mechanics to serve as a foundation for sta-
tistical mechanics; applications to specific heats, chemical equilibria,
absorption and emission of radiation, collisions of the first and second
kinds, and the rates of physical chemical processes; and a discussion of
Boltzmann’s H-theorem and the relations between statistical mechanics
and thermodynamics.

Text: Statistical Mechanics with Applications to Physics and Chem-
istry, Tolman

(Not given in 1930-1931.)

Instructors: Tolman, Dickinson, Yost.

Ch. 156 a, b. InxtropucTiox To WaveE MEcHANIcS, wiTH CHEMICAL
APPLICATIONS. 6 units; first and second terms, °

After a discussion of the development and significance of the new
quantum mechanics, the wave equation of Schridinger is used in the
treatment of the oscillator, rotator, and hydrogen atom. The perturba-
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tion theory and the theory of the Heisenberg-Dirac resonance phenome-
non are then developed and applied to various problems, including the
Stark effect, helium atom, hydrogen molecule ion, hydrogen molecule,
forces in the hydrogen halides, Van der Waals’ forces in helium, the
scattering of X-rays by bound electrons, and the shared electron pair
bond.

Instructor: Pauling.

Ch. 157. Tue Strucrvre or Crysrars. 6 units; second term.

This topic is divided into two parts.

A. Methods of determining the structures of crystals with X-rays
and electron waves; introduction to the theory of space groups; the
various structures occurring in nature, and their relation to the phenom-
ena of isomorphism, solid solution formation, cleavage, etc.

B. The Born lattice theory; electrostatic theory of ionic ecrystals,
with discussion of the crystal energy, residual rays, heat capacity, and
other properties; ionic sizes and their relation to the physical and chem-
ical properties of crystals; the structure of complex jonic erystals, ete.

Part A will not be given in 1930-1931.

Instructor: Pauling.

Ch. 158. PmorocHEMISTRY. 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. 160. Ixorcaxic CuemisTrRY (Seminar). 6 units; second term.

Selected groups of inorganic compounds (e.g., the various compounds
of nitrogen with hydrogen and with oxygen) 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), the ionization of
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those that are weak acids or bases, and their electron structure and
valence relations,
Instructors: Noyes, Yost.

Ch. 161 a, b. Orcaxic Cuexistry (Special Topics). 6 units; sec-
ond and third terms.

A series of lectures and discussions on selected topics of organic
chemistry that have special interest from  theoretical, Industrial, or
biological view-points.

Instructor: Lucas.

Ch. 162. Oreaxic Cuemicar. Axarvsis. 6 units; first term.

A laboratory study of the class reactions of carbon compounds and
practice in the methods of identifying unknown substances.

Instructor: Lucas.

Ch. 166 a, b, c. Crremicar ExciNeeriNg. 12 units (4-0-8); first, sec-
ond and third terms.

Prerequisites: Ch. 61; ME. 15.

Problems and discussions designed to bring the student in touch with
the problems involved in efficiently carrying out chemical reactions on a
commercial scale. The basic operations of chemical industry (such as
heat production, heat transfer, mixing, filtration, distillation) are studied
hoth as to principle and practice.

Text: Walker, Iewis and McAdams, Principles of Chemical FKngi-
neering.

Instructor: Taccy.

Ch. 169. Resrarcir MaxtrurnarioNs, 3 units; first term.

Laboratory excreises in glass-blowing and machine shop operations
for research students. Class-room discussions on topics of gencral interest
for research in physical chemistry, such as high-vacuum technique, elec-
trical apparatus including applications of vacuum tube circuits, and the
ncasurement of pressure, temperature and radiant energy.

Students must obtain permission from the instructor before register-
ing for this course as the enrolliment is necessarily Jimited.

Instructor: Beckman.

Ch. 170-173. Crrrxrcar. REsearcrt,

Opportunities for research are offered to graduate students in all the
main branches of chemistry, namely, in analytical or inorganic chemistry
(170), physical chemistry (171), organie chemistry (172), and applied
chemistry (173).
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The main lines of research now in progress are:

Ionized substances in relation to the ion attraction theory.

Free-energies, equilibria, and electrode-potentials of reactions.

Study of crystal structure and molecular structure by diffraction
of X-rays and electron waves.

Determination of the distribution of clectrons in crystals.

Rates of chemical reactions in relation to the quantum theory.

Application of quantum mechanies to chemical problems.

Mechanism of homogenous reactions.

Chemical reactions produced by atoms and molecules excited by
radiations.

Band spectra in their chemical relations.

Relation between the chemical properties and the eclectron struc-
tures of carbon compounds.

Isomerism in the ethylene series.

Substitution in the benzene series.

Rates of absorption of gases by liquids.

Flow of liquids through porous solid masses.

Drying of wood.

Conduction of heat by liquids.

T'or a fuller survey of the researches in progress, see Publications of
the Gates Chemical Laboratory, pages 129-131.

Ch. 174. ResEarcH CoNreRENCE IN Orcaxic CHEMISTRY. 2 units.

Weekly reports on recent researches in organic chemistry, including
those in progress in the Gates Chemical Laboratory.

Instructors: Lucas, Ramsperger, Alles.

Ch, 175. Cmemicar AppricarioNs ofF Srecrrar, Data  (Seminar),
6 units; first, second and third terms.

A phenomenological discussion of atomic and molecular spectra, in-
cluding pure rotation and oscillation-rotation spectra, Raman spectra,
and molecular spectra involving electronic transitions, followed by their
interpretation with the aid of the quantum mechanics and the vector
model of the atom and molccule. Especial emphasis is laid on the appli-
cations of spectral data to chemical problems, such as: ionization poten-
tials and ion-formation; the determination of heats of dissociation of
molecules and of heat capacity and entropy values of gases from
molecular spectra; dissociation through rotation; predissociation spectra;
isotope effect in molecular spectra; symmetric and antisyminetric mole-
cules; molecules of transitory existence.
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Texts: Condon and Morse, “Quantum Mechanics”; Pauling and Goud-
smit, “The Structure of Line Spectra.”

(Not given in 1930-1931.)

Instructors: Tolman, Dickinson, I’auling, Badger.

Ch. 176. Researcu CONFERENCES IN Puaovocuemisvry. 2 units; first,
second and third terms.

Reports on selected topics and recent researches in photochemistry
and related subjects are presented by those attending the seminar.

Instructors: Dickinson, Beckman.

Ch. 177. Rresearcti CoNvrERENCES IN CRystAL STRUCTURE AND MoLECC-
Lak Srtrucruke, 2 units; first, second and third terms.

Reports on recent researches dealing with the structure of crystals
and molecules are presented by those taking part in the seminar.

Instructor: Pauling.

Ch. 178. Rescarcu CONFERENCES IN PrysicaL axp INorgaNic CHEM-
1sTRY. 2 units; first, second and third terms.

This subject consists of reports on the researches in progress in the
laboratory and on others which have appeared recently in the literature.
These conferences are participated in by all men engaged in research in
the laboratory.

Instructors: Noyes, Tolman, Dickinson

Ch. 179. Researcu CoNrERENCES IN ArprLiep CirEMIsTRY. 2 units;
first, second and third terms.

Reports on rescarches and recent developments in the fields of
Applied Chemistry and Chemical Engineering.

Instructor: Lacey.



DIVISION OF
CIVIL AND MECHANICAL ENGINEERING*

CIVIL ENGINEERING

Proressors: FrRaxKLIN TrHoxMAs, Romeo R. MarTEL

Assoctate Proressor: Winrtam W. MiciiaeLn

IxsTrUCTOR: FRED J. CONVERSE

TeacHING FELLOWS AND Assistants: J. H. A, Branrz, DEaxe E. Cagr-

BERRY, HarrLaxN B. Ropixsox

UNDERGRADUATE SUBJECTS

CE. 1. Survevixg. 11 units (3-4-4); first, 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, topographic mapping
and field methods.

Text: Surveying, Davis, Foote, and Rayner.

Instructor: Michael.

CE. 2. Avvaxcep SurveviNg. 12 units (8-6-3); first term.

Prerequisite: CE. 1.

A continuation of CE. 1, covering topographic surveys, plane table
surveys, base line measurements, triangulation, determination of latitude
and a true meridian by sun and circumpolar star observations, curves,
cross-section surveys and earthwork estimates, stream gauging, draught-
ing room methods and mapping, and the solution of problems.

Text: Surveying, Davis, Foote, and Rayner.

Instructor: Michael.

CE. 8. PraxE TaprE SurvEViNG. 8 units (1-6-1); third term.

A course offered primarily for students in geology but may be elected
by arrangement with the department. Theory and use of the plane table
as applied to geological surveys. The class devotes one entire day a
week to field surveys over typical terrain completing a topographic map
of the region covered.

Text: Surveying, Davis, Foote, and Rayner.

Instructor: Michael.

*See Division of Physics, Mathemutics and Electrical Tingineering
pages 163-173, for subjects in Electrical Engineering.
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CE. 4. Hicuway E~ciNeEEriNG. 6 units (3-0-3); third term.

Prerequisite: CE. 1.

A comparison of various types of highway construction; the design,
construction and maintenance of roads and pavements; methods of road
improvement; financing, contracts and specifications.

Text: Construction of Roads and Pavements, Agg.

Instructor: Michael.

CE. 8 a. Ramway Excinegerive. 6 units (3-0-3); first term.

Prerequisites: CE. 1, 2.

A study of economic railway location and operation; railway plant
and equipment; signaling; the solution of grade problems.

Text: Elements of Railroad Engineering, Raymond.

Instructors: Thomas, Michael.

CE. 8 b. Ramwway Survevixa. 6 units (2-0-4); second term.

Prerequisites: CE. 1, 2.

The theory of railway, highway and ditch location and surveys; prob-
lems relating to curves, grades, earthwork and track layout, including a
study of the mass diagram as applied to railway and highway earthwork.

Text: Railway Curves and Earthwork, Allen.

Instructor: Michael.

CE. 8 ¢. Ramwway Survevize. 6 units (0-6-0); third term.

Prerequisite: CE. 8 b,

The class devotes one entire day a week to field surveys of a rail-
road location, applying the principles as outlined under course CE. 8 b.

Text: Railway Curves and Earthwork, Allen.

Instructor: Michael.

CE. 9. ELemMeENTs oF StrucruRes. 12 units (3-3-6); second term for
Mechanical Engineering students; third term for students in Electrical
Engineering.

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.

Instructors: Thomas, Michael, Converse.

CE. 10 a. TuEeory oF StrRucrures. 12 units (8-3-6); first term.
Prerequisite: AM. 1 c.
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Methods used in the calculation of stresses in and proportioning of
bearns, girders, and columns of timber, steel and concrete; study of
the effects of moving load systems; graphic statics applied to roofs and
bridges.

Text: Theory of Structures, Spofford.

Instructors: Thomas, Martel,

CE. 10 b, ¢. Tueory or Srtrucrikes, 12 units (3-3-6), second and
third terms.

Prerequisite: CE. 10 a.

A continuation of CE. 10 a, covering the computation of stresses
in truss members, the design of structural parts, conunections, portals,
and bracing; a study of arch, cantilever, and continuous bridges; and
deflection of trusses.

Text: Theory of Structures, Spofford.

Instructors: Thomas, Martel.

CE. 11 a, b. Strucrures. 9 units (2-3-4), sccond and third terms.

Prerequisite: AM. 1 c.

A brief course adapted for aeronautical engineering students in the
analysis of forces by analytical and graphical methods and the calcu-
lation of stresses in beams, girders, columns and simple trusses of
timber, steel, and light alloys. The third term is devoted to a study of
continuous beams and trusses, trusses with redundant members, effect of
flexure and direct stress, deflections in beams and trusses.

Text: Airplane Structures, Niles and Newell.

Instructor: Brahtz.

CE. 12. Reixrorcep CoNcrere. 6 units (2-0-4); third term.

Prerequisites: AM. 1 ¢; CE. 10 a.

The theory of reinforced concrete design, with a study of the appli-
cations of this type of construction to various engineering structures.

Text: Reinforced Concrete Construction, Vol. T, Hool.

Instructor: Martel.

CE. 14 a, b, c. ExcineErine Coxrerexces. 2 units (1-0-1); first,
sccond 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 Department of English,
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FIFTH-YEAR SUBJECTS

CE. 15. IrricatioNn aNp Water Surpry. 12 units (5-0-7); second
term.

Prerequisite: Hy. 1.

A study of modern practice of the collection, storage and distribu-
tion of water for municipal, domestic and irrigation uses; design, con-
struction and operation of systems; consideration of the conditions
adapted to irrigation developments, dams, reservoirs, canals; laws per-
taining to irrigation; the economic aspects of projects.

Text: Water Supply and Utilization, Baker and Conkling.

Instructor: Thomas.

CE. 16. MasoxrYy STRUCTUREs. 9 units (2-3-4); second term.

Prerequisite: CE. 12,

Theory of design and methods of construction of masonry structures;
foundations, dams, retaining walls, and arches.

Text: Masonry Structures, Spalding, Hyde and Robinson.

Instructor: Martel.

CE. 17. Sewerace. 9 units (8-0-6); third term.

Prerequisite: Hy. 1.

Systems for the collection and disposal of sewage; the design of
sewers and storm drains; inspection of local sewage disposal plants; the
drainage of land; cost assessments.

Text: Sewerage and Sewage Disposal, Metcalf and Eddy.

Instructor: Thomas.

CE. 21 a. Strucrural DesigN. 9 units (0-9-0); first term.

Prerequisites: CE. 10 a, b, c.

The design of a plate girder bridge and a truss bridge or a steel
frame building; stress sheets and general drawings are made. Designing
office practice is followed as affecting both computations and drawings.

Instructors: Thomas, Brahtz.

CE. 21 b. StrucruraL DesieN. 9 units (0-9-0); second term.

Prerequisites: CE. 10 a, 12.

The design of a reinforced concrete building in accordance with a
selected building ordinance, with computations and drawings.

Instructors: Thomas, Martel, Brahtz,

CE. 21 ¢. Ciwvir ExciNeeriNG DesieN. 12 units (0-12-0); third term.

Prerequisites: CE. 15, 21.

Special problems including preliminary investigations of irrigation or
water power projects; study of stream flow data, the effect of reservoir
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storage upon distributed flow, determination of size and type of economic

development.
Instructors: ‘Thomas, Brahts.

CE. 23. SraticarLy INperermixare Strucervkes. 15 units, first term.

A study of such structures as continuous spans, rigid frames and
arches by the methods of least work or slope-deflections; analysis of
secondary stresses.

Text: Statically Indeterminate Stresses, Parcell and Maney.

Instructor: Martel.

CE. 30. ExNGINEERING SeminNar, 2 units (1-0-1); first, second and
third terms.

Conferences participated in by faculty and graduate students of the
Civil Engineering department. The discussions cover current develop-
ments and 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 department. 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. Thomas and Martel; Highways and Geodesy under the direction
of Prof. Michael; Analysis of Earthquake Effects upon Structures under
the direction of Professor Martel.

CE. 101 a, b. Warer Power Prant Desion. 10 units; first and second
terms.

A design of a power plant in conformity with the conditions of head,
flow, and load fluctuations at a particular site. Includes selection of
number and type of units, design of water passages, and general struc-
tural features.

Instructor: Thomas.

CE. 1038 a, b. Arcuep Dams. 5 units; first and second terms,

A study of the distribution of stresses in arched dams. Design and
investigation of the stresscs in an arched dam for a given site,

Instructor: Martel.
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CL. 105 b, ¢. Srarticacty INpETERMINATE STRUCTURES. 15 units; sec-
ond and third terms,

A continuation of the study of indeterminate structures as begun in
CE. 23, with the use of analytical and instrumental methods of solution.

Text: Statically Indeterminate Stresses, Parcell and Maney.

Instructor: Martel.

CLi. 107 a, by, ¢. Greobnesy axv Prrcise SURvEYING., 6 units; first, sec-
ond and third terms.

Methods of triangulation and surveying over extended areas. The
adjustment of ftriangulation systems, the adjustment of observations
by the method of least squares. Map projections, precise leveling deter-
wination of a true mervidian.

Instructor: Michael.

CE. 108. Hicniway Prosrems. Units to be based on work done.

Cooperating with the Highway Research Board of the National Re-
search Council, opportunities are offered for advanced studies in high-
way engineering. Arrangements may be made for special studies on
subgrade materials, wearing surfaces, economics of vehicle operation, and
allied subjects.

Instructor: Michael.

CE. 110 b, ¢. Sewacr TrearmeExt Praxrt Desiex. 10 units; second
and third terms.

A design of treatment works for a selected community and site in-
volving special conditions of Jocation, volume. and character of disposal.
Includes selection of process, arrangement of tanks and equipment, and
general design of structures,

Instructors: Thomas, Martel.

CE. 112. Saxrrarion Researcir. 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,

Instructors: Thomas, Martel.

CE. 114. Axarysis or Earriiquaxe Errects vpox Structrres. Units
to be based on work done; any term.

An experimental study of effects of vibrations in framed models
used with a shaking table.

Instructor: Martel.
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MECHANICAL ENGINEERING

Prorrssors: RosErrt L. Davcuerry, W, Howarp Crave

Assisraxt Prorzssor: Roserr T. Kxare

I~xsrrucror: ErNest E. SEcH1LER

TeacHiNg FErrows axp Assistants: Dovarnn S, Crark, Riciiarn GG For-
son, TToymer C. REep, M. M. SiLvEraraN

UNDERGRADUATE SUBJECTS

ME. 1. Mrucmrantson 9 units (3-8-3) 5 first, sccond or third term.

Prerequisites: Ma. 1 a, b, ¢; Ph. 1 a, b, ¢; D. 1 a, b.

An analytical study of constrained motion in machines and of the
relations of machine elements, 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
cyelic trains and other differential motions. Acceleration analysis; in-
ertia forces. The various linkages and combinations of machine ele-
ments are introduced and used as a means of mastering the geometry of
machine motion.

Text: Mechanism, Clapp and Sechler.

Instructor: Reed.

ME. 3. Mareriars axp Processes. 11 units (3-3-3); first, second or
third term.

A study of the materiuls of engineering and of the processes by which
these materials are made and fabricated. The fields of usefulness and
limitations to use of alloys and other engineering materials are studied
and also the fields of usefulness and limitations of the various methods
of fabrication and of processing machines.

The class work is combined with inspection trips to many industrial
plants. The student is not only made acquainted with the technique of
processes but of their relative importance industrially and with the com-
petition for survival which these materials and processes continually
undergo.

Instructors: Clapp and Clark.

ME. 5 a, b, c. Macnrxe Desiox, (2-3-4) first term: (2-6-14) seeond
Lerms (0-9-0) third term.
Prerequisites: ME. 1; AM. 1 a, b.
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Applications of mechanics of machinery and mechanics of materials
to practical design and construction. Riveting and welding; boilers and
plate vessels; bolts and screws; foree and shrink fits; hydraulic cylin-
ders; cylinders and cylinder heads for stcam 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: Norman, Machine Design; Marks, Mechanical Engineers Hand-
book.

Instructor: Clapp.

ME. 8, MacuiNE Desten. 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: Machine Design, Kimball and Barr. Lectures and problems.

Instructor: Sechler.

ME. 9. MacHiNe Desiex. 9 units (3-0-6); first term.

Prerequisites: ME. 1; AM. 1 a, b.

An abbreviated course in machine design for fifth-year students in
civil engineering, somewhat similar in scope to course ME. 8.

ME. 10. Meratrurcy. 9 units (3-0-6); first term.

Prerequisite: Ch. 6.

A study of the principles underlying the manufacture and heat treat-
ment of the ferrous metals and some of the non-ferrous alloys.

Instructor: Clapp.

ME. 15. Hear ENGINEERING. 12 units (3-3-6); first or third term.

Prerequisites: Ma. 2 a, b, ¢, d; ME. 1.

Principles of thermodynamics, and their application to steam engines,
steam turbines, and internal combustion engines; types of steam, gas,
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and oil engines, boilers, and auxiliaries. Inspection of local power
plants, elementary tests in the laboratory, and computing or drawing
room exercises.

Instructors = Knapp, Folsom.

ME. 16, HEsr ExGINEERING. 12 units (4-0-8); first or second term.

Prerequisite : ME. 15,

Additional work in thermodynamics; properties of gases, saturated
and superheated vapors; various cycles of steam and internal combus-
tion engines; flow of gases and vapors through orifices, nozzles, and
pipes; air comp ression.

Instructor: Daugherty.

ME. 17. HeEear ExgiNgeErING. 9 units (8-3-3); third term.

Prerequisite : ME. 16.

A study of the application of thermodynamics to modern practice in
power plants and also to refrigeration; heating and ventilating; and
other thermal processes. Class-room work and computing-room prob-
lems.

Instructor: Daugherty.

ME. 25. HeEar ENGINEERING LaBoraToRY. 6 units (0-3-3); first,
second or 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: Xnapp, Folsom, Silverman.

ME. 26. Hear ExciNeeriNG LaroraTory. 6 units (0-8-3); second
term.

Prerequisite: ME. 15,

Additional work in the laboratory on air compressors, fuel and oil
testing, and special work on steam and internal combustion engines,

Text: Power Plant Testing, Moyer.

Instructors: Knapp, Folsom.

ME. 50 a, b, ¢. ExcineerRiNe CONFERENCEs. 2 units (1-0-1); first,
second and third terms.

Presentation and discussion of new developments in industry. Review
of current literature.

Instructors: Daugherty, Clapp.
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FIFTH-YEAR AND ADVANCED SUBJECTS
ME. 100, Apvaxcrn Work 18 JNGINEERING.

In addition to the regular fifth-vear 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
advanced students,

ME. 101 a, b, c. Avvaxcen Macutye Desion. 12 units, each term.

Prerequisites: ME. 5, 10.

The student must 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 linitations, and thejr application is extended to
cover such cases as curved bars, thin plates, energy loads, stress concen-
tration around holes, key seats, ete.; 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.

MIL. 110 a, b, e. Scmxcr or Merars, 12 units, cach term.

Prerequisite: MI. 10.

Gemneral principles of metallography and of metal scienee; metallic
microscopy; preparation of specimens and photomicrographs; micro-
structure of the more common metals and alloys; physical properties of
metals us a function of structure; constitution dingrams; pyrometry and
thermal analysis; grain growth and recerystallization; metallic com-
pounds; solid solutions; structure and properties of aggregates; heat
treatiaent operations; investigation problems.  Class and laboratory
exercisses,

Instructors: Clapp, Clark.

MES 120, Toersony~Nayics, 15 anits: first ternn

Prerequisite: MIL. 17,

Ad vanced work in engineering thermodynmunies, with applications fo
combustion, heat transfer, and similar practieal problems.

Instructor: Daugherty.

MEE. 121 and 122. Power Praxt Excineerive. 12 units (1-9-2); sec-

ond arad third terms.
Prerequisite: ME, 120,
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A study of modern power plant engineering, computation of typical
problems, and design and layout for a complete plant, Class room and
computing roox1.

Instructor: Daugherty.

ME. 125. IRerrieerarioNn Prants. Units to be based on worle done;
any tern.

Design of wvarious types of refrigeration plants best adapted to dif-
ferent conditions of service.

Instructors = Daugherty, Knapp.

ME. 130. Tlear Excizeerine Lsporarvory. 15 units (1-9-3); first
lern.

Prerequisites: ME, 17, 26.

Advanced work on steam turbines, internal combustion engines, Tubri-
cation, and similar subjects, Each problem will be studied in enough
detail to secure a thorough analysis. Conference hour for progress dis-
cussion.

Instructor: Xnapp.

ME, 132. Fxeine Lanoratory. 15 units; first, second and third
terms.

Use of the dynamometer. Experimental work in engine performance,
carburetion, igmition, fuel consumption, ete.

ME. 135 and 136. Ixterxan ComsustioN Excines, 12 units (3-3-6);
sccond and third terms.

Prerequisites : ME. 120, 130.

Theoretical, experimental, and design problems. The subject will be
approached from the performance point of view rather than from that
of the mechanical design. Fuels, carburetion, superchargers, explosion,
combustion, detonation, heat transfer. Work with test engine equipped
with optical indicator.
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AERONAUTICS

Proressors: Harry Baresian, ToHeovor vox Kardrax

AssistaNT PRrOFEssors: ARTHUR L. KreiN, CLark B. MirLikax, ARTHUR
E. Ravyoxp

ResearcH Fervows: Warrer Torramny, R, Serrerrin Fraxk Warrexnorr

TeacaHING FeLrows aAND GRAPUATE AssisTaNts: AnmoN Axnes, Frep 1.
McFanpex, Fravx Mavers, W. Bamey OswaLp

UNDERGRADUATE SUBJECTS

AE. 1. GExeraL AEroNAvUTICS, 9 units (3-0-6) ; second term.

Prerequisites: Ph. 2 a, b, ¢, d.

Historical development. Elementary theory of airplane, balloon, and
helicopter. Theory of model testing. Control and stability of aircraft,
Survey of contemporary design.

Texts: Bedell, The Airplane; Monteith and Carter, Simple Aero-
dynamics and the Airplane.

Instructor: Sechler.

See also Courses CE. 11 and ME. 8.

FIFTH-YEAR AND ADVANCED SUBJECTS

AE. 251 a, b, ¢. EresexrTary Arrovyyaymics or 1ie Ameraxe, 0
units , first, second, and third terms.

Prerequisites: AM. 1 a, b, ¢, AM. 3, CE. 1L

Airfoils, wings, and tail groups, stability and control, drag, perform-
ance and spinning.

Texts: Warner, Airplane Design; Dichl, Enginecring Aerodynamics.

Instructor: Millikan.

AR, 252 a, b, ¢. EreMENTARY AtRpnaNe Destax, 11 units, first term;
15 units, second term; 20 units, third term.

Prerequisites: AM. 1 a, b, ¢, AM. 3, CE. 11

Properties of aircraft materials, beams, trusses, columns, and indeter-
minate structures, design of airplanes, shop and drafting room practice.
252 must be taken concurrently with or subsequently to 251

Texts: Niles and Newell, Airplanc Structures; Boyd, Strength of
Materials.

Instructors: Klein, Rayimond,
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AF. 253 a, by e Anvaxcen Pronness IN Anwpans DESIGN, 9 unitsg
first, second, zind third terms.
Prerequisite: AE. 251

Instructor = Raymond.

AE. 256, ArroxavTicaL Power Praxrs. 6 units, second term,

Prerequisites: AM. 1 a, b, ¢, AM. 3.

Survey course in airplane engines, performance, propellers, cooling
systems, fuel z&and oil systems, installations.

Text: Aircraft Power Plants, Jones, Insley, Caldwell, and Kohr,

Instructor = XKlein.

AFE. 257. I.asoratory Mutirons 1x AERoNavTIics. 6 units, first terw.
Wind channel devices, velocity and pressure measurcment, water
channel, free flight apparatus, laws of similarity and scale effect,

Instructor: Klein.

AE. 258. Prorerineg DrEsiGN. 6 units; third term.

Prerequisite: AE. 251,

Design of propellers for aircraft, windmills, wind channels, and air
turbines.

Instructor: Klein.

AFR. 266 a, b. Tmnrorerrcar Arronysanics I Perrecr Frums, 15
units, first term; 9 units, second term.

Prerequisite : Ma. 14, 109 a, b.

Hydrodynamies of perfect fluids as applied to aeronaunties, potential
motion, circulation, laws of vortex motion, elements of conformal trans-
formation, streamline bodies, airfoils, three dimensional wing theory,
monoplanes, biplancs, interference.

Texts: Glauert, The Elements of Acrofoil and Airscrew Theory;
Prandtl, Applications of Modern Hydrodynamics to Aeronautics.

Instructor: Millikan.

AE. 267, Turorericar ArrovyNanmics II. Rear Frums. 12 units,
second term. .

Prerequisite : AFE. 266 a.

Hydrodynamics of viscous fluids, lJaminar 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: Kirmsdn.
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AFL 265 TyprooyNamies or A Comprissisne e, 12 units, thivd
term.

Preveqguisites: AK. 266 a4, h,

Relation of the equations to the Kinetic theory of gases, theory of jets
and ot the Venluri tube, motion with a velocity exceeding the velocity of

sound, shock waves, cavitation.

AE, 270, Erasrierey Arenied ro Avroxacvries Lo 12 ynits, first term.

Prerequisites: Ma. 119 a, by AML T a, b, ¢, 8.

Analysis of stress and strain. Tookes law. Theory of bending and
torsion. Stresses in thin shells, Theory of elastic stability.

Instructor: Kdrmdn.

AR, 271, Frssricrry Avenien 1o Arkoxavries 10 12 units, first tern.

Prercquisites: Ma. 109 a, b, AM. 1 a, b, ¢, 3.

Theory of elastic vibrations, critical speed with particular reference
to airplane engines, wing and tail futter, strength and vibration of pro-
peller blades.

(Not given in 1930-31.)

Instructor: Kidrm:n.

AT, 281, Eiraests or MeTroronLocy AaNp Anrorocy. 9 units, one term.
Physical properties of the atmosphere, general circulation of the

atmosphere, prevailing winds, world’s aiv routes.

Instructor: Gutenberg.

AE. 290 a, b, c. Aerovavrican SemTixar. 2 units; first, second and
third terms.

Study and critical discussion of current contributions to aerodynamics
and aeronautical engineering.

Additional and supplementary courses will be offered as the nced
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 opportunitics for a student
to learn to fly at one of the neighboring flying fields.
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APPLIED MECHANICS

Proresson: FreEDERiC W. Hixricms, Jr.

IxstrveTor: IFieen J. CoNVERSE

Researci Ferr.ow: C. Hawrey CArRTwRIGTIT

TeEsciring Ferrows: Pirrrie Cravirz, Erxest LeviNeg, Nartmiaxy Do Wrre-

MaN, Jr.

UNDERGRADUATE SURBRJECTS

AM. 1 a, b. Aprrrien Mecuanics. 14 units (4-3-7); first and sec-
ond terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, ¢, d; Ph. 1 a, b, ¢, 2 a, b, ¢, d.

Action of forces on rigid bodies; composition and resolution of
forces; equilibrium, couples, framed structures; cords and chains; cen-
troids; displacernent; velocity and acceleration; translation, rotation, and
plane motion; rmoments of inertia; inertia forces; kinetic and potential
energy; work and energy; impulse and momentum; impact; power;
efficiency.

Text: Applied Mechanics, Poorman.

Instructors: Ilinrichs, Converse, Cartwright, Cravitz.

AM. 1 ¢. Swrexerm or MarTeriars. 14 units (4-3-7); third term.

Prerequisite: AM. 1 a, b.

Elasticity and strength of materials of construction; theory of
stresses and strains; elastic limit; yield point; ultimate strength; safe
loads; repeated stresses; beams; cylinders; shafts; columns; riveted
joints; structural shapes.

Texts: Poorman’s Strength of Materials, and Steel Construction,
A. LS. C.

Instructors: Ilinrichs, Converse, Cartwright, Cravitz.

AM. 2 a, b. AppriEpD MECIIANICS AND STRENGTIX OF MATERIALS, 12
units (4-0-8); first and second terms.

Prerequisites: Ma, 1 a, b, ¢, 2 a, b, ¢, d; Ph. 1 a, b, ¢, 2 a, b, ¢, d.

An abridged course for students clecting the Chemical Engineering
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, e.

Texts: Applied Mechanies, Poorman; Strength of Materials, Poor-
man; and Steel Construction, AL TS, C.

Instructor: Whitman.
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AM. 8. Testine MATERIALS L.aBOoRaTORY. 6 units (0-3-3); first, sec-
ond, or third term.

Prerequisite: AM. 1 c.

Tests of the ordinary materials of construction in tension, compres-
sion, torsion, and flexure; determination of elastic limits; yield point,
ultimate strength, and modulus of elasticity; experimental verification
of formulas derived in the theory of strength of materials.

Text: Hinrichs’ and Martel’s Laboratory Manual for Testing Mate-
rials.

Instructors: Converse and Levine.

FIFTH-YEAR AND ADVANCED SUBJECTS
AM. 202 a, b, ¢. Trrory oF Erasticiry. Units to be based on work
done; first, second and third terms.
A study of the behavior of an elastic solid under stress.

Instructor: Hinrichs.
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ENGINEERING DRAWING

Instrvcror: Faexsest E. SECHTER

Teacrmive FELLows axp Assistants: AxmyoN S, Axprs, GEORGE S.
Lorkiy, A sty W, Stroxe, Georee F. WisLicENUs, Apayx T. Zarniorskr

UNDERGRADUAXE Assistany: Howarn G. Sarrrs

D. 1. FErensrextary Frepmaxp Drawrne. 3 units (0-3-0); first termn.

The study of geometrical forms and their representation by means of
freehand perspective, Careful observation, accurate dmftsnmnship and
correct proportions will be emphasized. The course also includes the
niaking of lettering plates.

Instructors : Sechler, Lufkin, Smits, Strong.

D. 2. Apvaxcep Freermssp Drawine, 3 units (0-3-0); elective any
term. *

Prerequisite: D. 1.

Similar to ID. 1, but with advanced subject matter.

Instructors : Sechler, Lufkin.

D. 4. EreMeNTARY MEcHANICAL Drawine. 3 units (0-3-0); first
term.

The study of shape and size, description by means of mechanical
drawing, and the care and use of drawing instruments. The study and
use of single stroke lettering. Accuracy and precision are required.

Text: Svensen, Machine Drawing.

Instructors: Andes, Strong, Wislicenus,

Machine drawing, ID. 6 and D. 7, arc planned to prepare all engincer-
ing students for the drawing required in the professional work of the
engineering departinents.  Accuracy, neatness and good lettering are

required.

D. 6. Macxrizne Drawine axp Lerrerinc. 0 units (0-6-0); second
and third terni.

Prerequisite: D. 4,

The study of the general principles of working drawings of machin-
cry. The work covers conventional representations and dimensioning, the
making of simple working drawings, the making of dimensioned freehand
sketches and complete detail and assembly drawings made from the
sketches. It also includes lettering plates.

Text: Svensen, Machine Drawing.

Instructors: Sechler, ILufkin, Zahorski.



200 CALIFORNIA INSTITUTE OF TECHNOLOGY

D. 7. Avvaxcen MacinNe Drawine. 6 units (0-6-0)5 elective any
term.

Pre requisite: D. 6.

The study and execution of design drawings for various mechanisms.

Instructor: Sechler.

Structural Drawing, D. 9 and D. 10, are planned to acquaint students
with the technique of structural drawing. Aceuracy, neatness, and goad
lettering are required.

D. 9. Strucrural Drawing axp Levrerine, 6 units (0-6-0) ;5 first and
sceond  terms.

Prerequisite: D. 4.

The study of the general principles of working drawings of structural
steel and reinforced concrete, covering conventional representations,
dimens ioning and billing. The work includes the making of simple work-
ing drawings of structural steel trusses, members and details. It also
includess lettering plates.

Texts: Bishop, Structural Drafting; A. 1. S. C. Handbook.

Instructors: Sechler, Tufkin, Zahorski.

D. 10. Apvaxcep Strrervran DrawiNa. 6 units (0-6-0), elective any
term.

Prerequisite: D. 9.

The study and execution of drawings of structural steel or reinforced
concrete for structures designed by upper class stadents in eivil engi-
neerings.

Descriptive Geometry, D. 12 a, b, ¢, d and D. 13 are planned to ecover
a thorough study of shape description and representation.  Fspecial
emphasis will be placed upon the visualization of problems in order to
develoy> three dimensional observation. The work will include practical
as well as purely geometrical problems.

D. 12 a. Freesmexrary Descrresve Grosniery, 8 units (0-3-0) 5 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.

D. 12 b. Descrrerive Grosmerry., 3 units (0-3-0); third term.

Pre requisite: D. 12 a.
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A continuation of D. 12 a, covering the “Analysis of Structures™ and
straight and curved line constructions.
Text: Hood, Geometry of Engineering Drawing.

D, 12 ¢. Drscrierive Gromwrry. 3 units (0-3-0); first and second
terms.

Prerequisite: D12 b,

A continuation of D. 12 b, covering problems involving the relation-
ship of lines and planes and the intersection and development of sur-
faces.

Text: Hood, Geometry of Engineering Drawing.

D. 12 4. Descrrerve Gromerry., 3 units (0-3-0); second and third
terms.

Prerequisite: D. 12 ¢

A continuation of D. 12 ¢, covering more complicated problems in-
volving single curved surfaces, warped and double curved surfaces.

Text: Hood, Geometry of Engineering Drawing.

D. 138. Apvaxcep Drescrerive Gromerry., 6 units (0-6-0); elective
any term.

Prerequisite: D. 12 a, b, c.

The study of lineal perspective and the execution of mechanjcal per-
spective drawings of machines, bridges, and other structures.

D. 14. Descrirrive GEoMerry. 3 units (0-3-0); third term.
This course is planned primarily for geology students, and includes
practical problems in mining and earth structures.

D. 15. Brock Diacrams axp Laxp Forars 6 units (0-6-0) 5 first term.

The graphical representation of land forms and geological structure
by means of pictorial drawings. The work, which will be mainly free-
hand, includes the drawing of block diagrams of various land forms in
perspective, and of “isometric diagrams and problems in structural
geology.”

Text: Lobeck, Block Diagrams.

D. 16. Pirystocraritie SkerciriNg. 6 units (0-6-0) 5 third term,

Freehand sketching from landscape forms and details of geological
structure. Sketches will be made in both the drawing room and the
field, and by means of various mediums. Required of geology students;
clective tor students of other courses.

Text: Lobeck, Block Diagrams.
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HYDRAULICS

Proressor: RoseErT L. DAUGHERTY
AssistaxT Proressor: Romert T. Kxare
TeacHING FELrow: Ricuarp G, Forsom

UNDERGRADUATE SUBJECTS

Hy. 1. Hyprauvrics. 12 units (4-0-8); first, second or third term.

Prerequisite: AM. 1 a, b,

Physical properties of water; hydrostatics; flow of water in pipes,
nozzles, and channels; theory, construction, and installation of hydraulic
turbines, and a study of their characteristics with a view to intelligent
selection of the proper type for any given conditions; centrifugal pumps
and other hydraulic equipment.

Text: Hydraulics and Hydraulic Turbines, Daugherty.

Instructors: Daugherty, Knapp, Folsom.

Hy. 2. Hypravric Laporarory. 6 units (0-3-3); first, second or
third term,

Prerequisite: AM. 1 a, b.

Experiments on the flow of water through orifices and nozzles, through
pipes and Venturi meters, over weirs; use of Pitot tube; tests of impulse
and reaction turbines, centrifugal pumps, and other hydraulic apparatus.

Instructors: Knapp, Folsom.

ADVANCED SUBJECTS

Hy. 101. Hypravric Macminery. Units to be based on work done;
any term.

A study of such machines as the hydraulic turbine and the centrifu-
gal pump and their design to meet specified conditions.

Instructor: Daugherty.

Hy. 200. Apvanxcep Work 1x Hypravric ENGINEERING.

Special problems in hydraulics will be arranged to meet the needs of
students wishing to do advanced work in this field.



DIVISION OF GEOLOGY AND PALEONTOLOGY

Proressors: Joux P. Brwawna, Wintias Mosrs Davis, BExo Gurex-
BERG, F. J.. RaxsonE, CHEsTER STOCK

Ixstrucror: RENE ExceL

CuraTor IN VERTEBRATE PALEONTOLOGY: EUusTacE L. Furioxa

CuraTOR IN 12 VERTEBRATE PavreoxTtorocy: W. P. Porexor

Arrist: Joux L. Ripeway

CommonwearLr®H Fuxp Ferrow: IL V., Warrex

REesearcir FErrow: J. W, Parrersox

Teacuiixe Ferrows axp Grapuvare Assistants: Georee H. ANbersow,
F. D. Bope, M. G. DonxEILY, K. E. Lomyax, J. H. Maxsox, F. A.
Nrckerr, 2. W. Scuarrr, M. D. Starrerr, G. F. Tavior, R. W.
Wirsox

UNDERGRADUATE SUBJECTS

Ge. 1 a. Prrvsicar Grorocy. 9 units (3-3-3); first term,

Prerequisites: Ch. 1 a, b, ¢; Ph. 1 a, b, c.

A consideration of the composition and structure of the Earth and
the internal and external processes which modify the crust and the sur-
face. Dynamical and structural geology. Lectures, recitations, labora-
tory and weekly field trips.

Text: Pirsson and Schuchert’s Text-book of Geology, Part I.

Instructors: Buwalda, Maxson, Lohman, Donnelly.

Ge. 1 b. Eremenrtary Pavreoxtorocy. 9 units (4-1-4); third term.

Prerequisite: Ge. 1 a.

A discussion of the principles on which the history of life is based.
INlustrations 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, I.ohman, Maxson.

Ge. 1 ¢. Hisrorrcar Grorogy. 8 units (2-3-3); first term.

Prerequisite: Ge. 1 b.

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.

Instructor: Maxson.
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Ge. 3 a. Crysrarrocrarity. 6 units (1-3-2); third term.

Prerequisites: Ch. 1 a-c; Ph. 1 and 2.

A study of crystal systems and forms, not only from the classical
geometric view-point, but also in light of the modern atomic conceptions
of crystal structure; also, the physical properties characteristic of
crystals.

Text: Dana’s Text-book of Mineralogy.

Instructors: Engel, Taylor.

Ge. 8 b. c. MiveraroGy. 8 units (1-6-1), first term; 10 units (2-6-2),
second term.

Prerequisite: Ge. 3 a.

Lectures and laboratory work devoted to the study of the physical
and chemical properties of minerals, of their associations and modes of
occurrence, and to their identification.

Text: Dana’s Text-book of Mineralogy.

Instructors: Engel, Taylor.

Ge. 5 a, b. Prrrorocy. 10 units (2-6-2), second term; 8 units (1-6-1),
third term.

Prercquisites: Ge. 3 a, b.

The origin, properties, and macroscopic identification of the common
rocks. Lectures and laboratory.

Text: Rocks and Rock Minerals, Pirsson-Knopf,

Instructors: Engel, Anderson.

Ge. 7 a, b. Fierp Grorocy. 10 units, third term, third year; 8 units,

third term, fourth year.

Prerequisites: Ge. 1 a-c; 3 a, b; 5 a, b.

During the first term students acquire a knowledge of technieal field
methods of mapping the distribution of rocks, determining structure,
and deciphering the geological history of a region. A representative
Coast Range area is mapped in detail and a report is prepared on its
stratigraphy, structure and history. The field work and sclected text-
book assignments are discussed in weekly class meetings.

The  second half of the course consists of brief studies of several
different localities in the Southwest exemplifying a wide range of geo-
logical formations and structures. The trips vary from one to three days
in length; often an expedition of about one week is arranged for the
spring vacation. Indoor exercises relate to the interpretation of map
data in the solution of geologic problems.
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Students will be called upon to expend small sums for traveling
expenses.

Text: Field Geology, Lahee.

Instructors : Buwalda, Nickell,

Ge, 9. Str UervraL Georocy, 10 units first term.

Prerequisite: Ge. 7 a.

A consideration of the structural fcatures of the Earth’s crust;
folds, faults, joints, foliation. Computation of thicknesses and depths.
Determination of the nature and amount of displacements on faults by
use of descriptive geometry.

Instructor : Buwalda,

Ge. 11 a, b. Ixvertesrate ParcoNtorocy. 8 units first term, 10 units
second term.

Prerequisites: Ge. 1 a, b, c.

Morphology and geologic history of the common groups of fossil
invertebrates, with emphasis on progressive changes in structures and
their significanice in evolution and in adaptive modifications. Laboratory,
conferences, lectures, and occasional field trips.

Instructor: Popenoe.

Ge. 12 a, b. Verresrare PAnrzoNtorody, 8 units sccond terins 10 units
third term.

Prerequisite: Ge. 1 b.

Osteology, affinities, and history of the principal groups of fossil
mammals and reptiles. History of vertebrate life with special reference
to the region of western North America.

Instructor: Stock.

Ge. 21, Tryresis Provriy i Gronocy, 4 units, first and second terms;
8 units, third term.

Prerequisite: Ge. 7 a.

The student investigates a limited geologic problem, preferably of
his own choosing, under direction, 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 31.

Ge. 22, Triwsis Prosrira ix ParroNTornocy. 4 units first and second
termis; 8 units third term.
Prerequisites: Ge. 11 a, b, or Ge. 12 a, b; may be taken concurrently.
3
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Special investigations in either invertebrate or vertebrate paleon-
tology. Research on a limited problem involving either fleld relation-
ships of fossil assemblages or consideration in the laboratory of the
structural characters and relations of fossil forms. Preparation of a
thesis.

Ge. 23, Svammer I'izip Grorogy. 12 units.

Intensive geologic mapping of a selected area from a centrally
located field camp. Determination of the stratigraphy, fossil content,
structure, and geologic history. The area chosen will probably lie in the
California Coast Ranges in odd-numbered years and in the Great Basin
region in the alternate years. Course begins immediately after Cowm-
mencement (about June 12th). Required at the end of both the Junior
and the Senior Year for the Bachelor’s degree in the Geology and
Paleontology course. Tuition, $15.00.

Instructors: Buwalda, Nickell.

IFTH-YEAR AND ADVANCED SUBRJECTS
Ge. 181 a, b, ¢. Pwrrogravuy. 10 units; first, sccond and third
terms.
Prerequisites: Ge. 1, 3, 5.
Optlical mineralogy and study of the petrographic chuaracteristics of
certain important types of rocks. Use of the microscope in the iden-
tilication of minerals and rocks.

Instructor: Tngel.

Ge, 183, Sersaoroay. 6 units; second term of odd-numbered years.

Study and conferences on the principles of physical and geological
seismology.

Text: Davison, Manual of Scismology; and Gutenberg, Grundlagen
der Erdbebenkunde.

Instructor: Gutenbery.

Ge. 184. Lasorarory Stupiks 1x Srsaorocy. First, second or third
term.

Laboratory practice in the measurement and interpretation of instru-
mental earthquake records; investigation of specific seismologic problems.

Instructor: Gutenberg.
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Ge. 186. Gromorruorocy. 10 units; first term of odd-numbered
years.

Prerequisite: Ge. 8.

Nature and origin of the physiographic fcatures of the earth. Geo-
logie processes involved in their development. Use of physiography in
clucidating the later geologic history of regions.

Instructor = Buwalda,

Ge. 187. IRESEARCH.

Original inxvestigation, designed to give training in methods of re-
search, to serve as theses problems for higher degrees, and to yield
contributions to scientific knowledge. These may at present be most
advantageously carried on in the fields of (n) general areal geology,
(0) stratigraphic geology, (p) structural geology, (q) physiography or
geomorphology, (r) mineralogy and petrology, (s) vertebrate paleon-
tology, (t) invertebrate paleontology, (u) seismology, (v) economic
geology. Regions within easy reach of Pasadena offer an extraordinary
varicty of rescarch problems. First draft of muaster’s thesis must be
subniitted to the iastructor in charge not later than May 1st

se. 188, Apvaxcen Sruny,
Students may register for not to exceed 8§ units of advanced study in
y reg 3
fields listed uncdler Ge. 187. Occasional conferences; final examination.

Ge. 189 a, b. Puysicar Georocy (Skarrvar). 5 units; first and third
terms.

Study and critical discussion of current contributions to geologic
knowledge. Papers taken up during the first term will be mainly in
Structural Geology. DPapers on a variety of topics in General Geology
will be assigned in the third term.

Instructor: Buwalda.

Ge. 190 a, b, Verresrare Paxoxtorony (Seminaw). 5 unils; second
and third terms.

Discussion of progress and resulls of research in vertebrate paleon-
tology. Critical review of current literature.

Instructor: Stock.

Ge. 191 a, b. Ixveresseare Pareoxrtorocy (Skauxar). 5 unitss first
and second terms,

Conferences on research in invertebrate paleontology and reviews of
literature. Discussions of particular aspects of invertebrate palecontology

with special reference to the Pacific Coust.
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Ge. 195. Ore Derosrrs, 10 units; second term.

Prerequisites: Ge. 1, 3, 5, 7.

A study of metalliferous deposits with particular reference to their
geological relations and origins. Lectures, recitations, and field trips.

Text: Not prescribed, but cither Tarr's Introductory Fconomic Geol-
ogy or Emmons’ Principles of KEconomic Geology is suggested, with
Lindgren’s Mineral Deposits as collateral reading,

Instructor: Ransome.

Ge. 196, Nox-MEerarLrirerous Derosits, 10 units; third term.

Prerequisites: Ge. 1, 8, 5, 7.

Modes of occurrence, distribution, and origin of the principal non-
metallic mineral products, including mineral fuels, building materials, etc.

Text: Not prescribed, but Ries’ Economic Geology or an equivalent
text will be found useful.

Instructor: Ransome.

Ge. 197 a, b. Apnvaxcen Ecoxomic Georocy., 8 units; seccond and
third terms.

Prerequisites: Ge. 195, 196.

A mrore thorough and comprehensive study of some of the important
mineral deposits of the world than is practicable in courses 195 and 196.
Particalar attention will be given to deposits in the western United
States, Mexico, and Africa.

Instructor: Ransome.

Ge. 198 a, b, Ecoxomre Georocy (SemiNar). 5 units; scecond and
third terms,

Prexrequisites: Ge. 195, 196, or equivalents.

Discussion of current literature and special problems, The seminar
work may be varied by occasional lectures.

Inst ructor: Ransome.

Ge. 199 a, b Mineranocy aNp Peirorosy (Seyizar). 5 units; first
and second terms.

Prexequisite: Ge. 181

Discrussion of current literature and recent advances in these fields.

Inst ructor: Engel.

Ge. 200. MixEracrariiy. 9 units; first term.

Prer-equisites: Ge. 181, 195,
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Investigation of ores in polished surfaces by microscopic and other
laboratory methods.
Instructor : Anderson.

Ge. 201, GeoMorpPITOLOGY, 6-10 units; second term.

Prerequisite: Ge. 186,

Investigation of an individually selected problem or topic in Geo-
morphology. Seminar, reports, and conferences.

Instructor : Davis.

Ge. 202. PHysics or THE ArTaroseirere. 4 units; third term of odd-
numbered years.

Study and conferences on the structure of the atmosphere; sound
waves in the atmosphere; optics of the atmosphere; meteorology.

Instructor : Gutenberg.

Ge. 203. Puysics or THE Earru. 6 units; second term of even-
numbered years.

Structure of the earth; gravity and isostasy; tides; movement of the
poles; clastic properties, temperature; density.

Text: Jeffries, The Earth.

Instructor: Gulenberg.

Ge. 204, GeorHysican Prosercrixnc. 4 units; third term of even-

numbered years,
Gravimetric, seismic, electric, magnetic, and other methods.

Instructor: Gutenberg.



DIVISION OF BIOLCGY

an T SrerteEvasT

Proressons: Trodas Huxr Morcan, iy

Associars Proressors: Erxpst (. Axpeisox, Kann J. Beranr

AsstsraNT Provessors: IIevry BDorsoow, Turonosivs Donzruansky, Her-
arax I Donx, Rosenr Eaupsoy, Sterning H, Eaerson

Instrvcrons: WENserm V. Tooraxy, Anserr Tyrer

Resgarc it Frrinow: Haxs GarrroN

Asstsra ~Nws: Rrcrrarn Hocking, Masstox C. SavcuNt

Teacnr~ae eiiows: Russern [ Bisore, Axsoxy Hovr, Canr C. Lixne-

GREN , Flowaxp M. WiNKcarbEN

For the study of biology, the Institute provides the following
opportunities:

A new option in biology has been introduced into the four-year
undergraduate Course in Science. This option will include those
fundanmental biological subjects that arc an essential preparation
for work in any special field of pure or applied biology. This
three-y car course will afford a far more thorough training in the
basic scicnuces of physics, chemistry, and mathematics than stu-
dents of biology, medicine, or agriculture commonly receive.
Special opportunities will also be offered for the pursuit of more
advanced courses and extended researches leading to the degree
of Doctor of Philosophy.

UNDERGRADUATE SUBJECTS

Bi. 1. Eremexrtary Biorocy. 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.

Bi. 20 Gexwries. 9 units (3-1-2); third tero.

An introductory course including some work in eytology as a neces-
sary basis,

3i. 3 a, . Gexexar Boraxy. 8§ units (2-1-2), first term; 6 units
(1-3-2), sccond term.

A cowrse in the structure and physiology of plants.
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Bi. 4. GENERAL Zoorocy. 10 units (3-1-3), first term.
A general survey of the animal kingdom, including dissection of rep-

resentatives of the main groups.

Bi. 5 b, c. Puysiorosy. 8 units (2-4-2), second term; 9 units (2-4-3),
third term.

Physiology of animals and plants, each term dealing primarily with
one of these two divisions.

Bi. 6 a, b. Flistorocy. 3 units (0-3-0), first and second terms.
A laboratory and demonstration course in the microscopic structure

of animal tissues.

Bi 7 a, b. Eusrvoroey. 6 units (2-2-2), first term; 4 units (0-4-0),
second term.

A course in deseriptive and experimental embryology. As far as pos-
sible some of the work will be done at the marine laboratory at Corona
del Mar.

Bi. 8. Biociremistry. 10 units, second term
A seminar and laboratory course.

Bi. 9. Cyroroey. 10 units (3-4-3), first term.

A course in the structure of the cell, with special reference to the
chromosomes. The laboratory work will include the technique of pre-
paring microscopical material.

Bi. 10 a, b. GexEgrics. 6 units, first termn; 8 units, second term.
An advanced course, including the study of individual problems in
the second term.

Bi. 11. Pirvsiorocy. 8 units, first term.
An advanced course, designed for students speeializing in physiolog-
ical subjects.

Bi. 15, ResEarcrt. 20 units, third term.
Special problems will be assigned to seniors in their final term, the
subject being determined by the major interest of the student.

Bi. 16. ForeErex Jourxars. 8 units, third term.

This course is designed to familiarize the student with the original
literature of his chosen field, and to train him in the finding and abstract-
ing of literature.
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ADVANCED COURSES

Instruction will be given by lectures and seminars; and rescarch will
he forwarded by intimate contact between students and instructors in
the Inboratories. 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. Gexeries: Seminar and research work will be given o
gradu aife students specializing in heredity and related subjects.

Instructors: Sturtevant, Anderson, Dobzhansky, and Emerson.

Bi. 110, Brociremstiry: Courses in biochemistry will be offered to
graduzate students who have completed work in General and Organic
Chemi stry.

Ins tructor: Borsook.

Bi. 120. DeverormeNTaL MEcBANICs: A short course in Descriptive
Embrysology including laboratory work will precede a general course
of lectures and seminar work on the Mechanics of Development.

Ins tructors: Morgan and Tyler.

Bi. 180. ExreerimeEnTar Zodrocy. A course of lectures and seminar
work, including reports to the Journal Club on the general field of ex-
perime=ntal zotlogy, will be given to graduate students at the beginning
of thei r graduate work.

Ins tructor: Morgan.

Bi. 140. Cyrorocy. A seminar course with laboratory demonstra-
tions &and individual laboratory work.

Ins tructor: Belar.

Bi. 150. Praxt PmvsioLocy. A course of lectures and laboratory
work eon general plant physiology.

Ins tructor: Dolk.

Bi. 160. Apvaxcep Prysrorogy. It is expected to offer graduate
course s in general physiology to students prepared to carry on research
wark.



DIVISION OF THE HUMANITIES

ENGLISH

Proressor: Crixtox K. Jupy

Associarre: Harnix Crate

AssociaATE ProFessor: GeorcE R. MacMiny

AssistaNT Proressors: Harvey Facreson, WrinLiam Huse, J r.
Ixstrverors: L. Wixcurster Joxrs, Merrrerr C. Witriams
U~NDERGRADUATE Assistant: Lawnencr L. Furcusox

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 the most significant authors, past and
present, 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.

UNDERGRADUATE SUBJECTS

En. 1 a, b, ¢. Excrisn ComrositioN axp ReapiNg. 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
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. Each member of the section may study some
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carefully chosen topic in accordance with the elementary principles of
research. He is held to high standards of excellence in writing and
speaking, and is expected to undertake a considerable amount of cul-
tural reading.

Texts: The Writing of English, Manly, Rickert and Freeman; Con-
temporary Thought, Taft, McDermott, and Jensen; Webster’s Collegiate
Dictionary.

Instructors: Fagleson, Huse, Jones, MacMinn, Williams.

En. 7 a, b, c. Survey oF Excrise Literature. 8 units (8-0-5); first,
second and third terms.

Prerequisite: En. 1 a, b, c.

A selective study of English literature from the beginnings to the end
of the 19th century, focused on the most distinguished works of the
greater writers in poetry, drama, the novel, and the essay. Special at-
tention is given to the social background of the works assigned for
reading, and to the chief cultural movements of the modern world. In
the first term the emphasis is placed on Shakespeare and the English
Renaissance; in the second term on the life and literature of the 18th
century ; in the third on the Victorian Era.

Texts: The Oxford Shakespeare; British Poetry and Prose, Lieder,
Lovett and Root.

Instructors: Eagleson, Huse, Jones, Judy, MacMinn.

En. 8. ConrteEmrorary ExerisH axD EUrRoPEAN LiteraTure, 9 units
(8-0-6) ; first, second or third term.

Prerequisite: En. 7 a, b, c.

A continuation of the survey of English literature to cover the period
from 1890 to the present, with some extension into Continental literature.
Wide reading is required.

Text: Tradition and Experiment in Present-day Literature.

Instructors: Eagleson, Judy.

En. 9. CoxteEmrorary Awericax Lrregarvre. 9 units (3-0-6); first,
sccond or third 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: Recent American Literature, Foerster.

Instructor: MacMinn,
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En. 10. M owperx Draya. 9 units (3-0-6); first, second or third ternm.

Prerequisite: En. 7 a, b, c.

A study of the leading European and British dramatists, from Ibsen
to the writers of 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: Chief Contemporary Dramatists, first series, Dickinson.

Instructors: Huse, MacMinn,

En. 11. LrxeraTure or THE Bistr. 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 Modern Reader’s Bible, Moulton,

Instructor: MacMinn.

En. 12 a, b, ¢. DEsaTING. 4 units (2-0-2).

Elective, with the approval of the Registration Committee, for upper
classmen in the first and sccond 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 argurnentation and debate.

Instructor: Untereiner.

En. 13 a, b, ¢. Reanrxe 1x Excrisit. Units to be determined 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, or independently of any course,
but under the direction of members of the department.

En. 14. Sepeciar ComrositioN, 2 units (1-0-1); any term.
This course may be prescribed for any student whose work in com-
position, general or technical, is unsatisfactory.
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En. 15 a, b, ¢, JotrNarsy. 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.

Text: Newspaper Writing and Editing, Bleyer.

Inst ructor: MacMinn.

En. 16. Srernixa. No credit.

This course may be prescribed for any student whose spelling is un-
satisfactory.

En, 20. Sunarer Reapive. Maximum, 16 credits.

Credlits are allowed to the maximum number of 16 for vacation read-
ing from a selected list of books in various subjects, and written report
thereorn,

FIFTH-YEAR AND ADVANCED SUBJECTS
En. 100. Literarvre. 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 Furopean literature, with an introduc-
tion to the methods of research and criticism applicable thereto.

Instructors: Craig, Bagleson, TTuse, Judy.
=Y £ ) s 3
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LANGUAGES

Proressor: Joux R, Macawrnur

Ixsrrucror: Marnmiy 1. Buxsce

The courses i this departiment are arranged primarily  to
meect the needs of scientific students who find it necessary to
read books, treatises, and articles in French, German, and Italian.
In these languages corrcet pronunciation and the elements of
grammar are 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

I.1a,b. EremeNrary Frexcu, 10 units (4-0-6) ; second and third
terms.

A course in grammar, pronunciation, and reading that will provide
the student with a vocabulary of extent and with a knowledge of gram-
matical structure sufficient to enable him to recad at sight French
scientific prose of average difficulty. Accuracy and facility will be in-
sisted upon in the final tests of proficiency in this subject.

Texts: An Introduction to the Study of French, Bond; Technical and
Scientific French, Williams.

(Not offered in 1930-31.)

Instructor: Macarthur.

L. 11. Eremexrtary Irarrax, 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 cnable him to read scientific
Italian, especially in the ficld of Mathematics.

Text: Elementary Italian, Marinoni and Passarelli.

Instructor: Macarthur.

(Not offered in 1930-31.)

1. 32 a, b, e. Ereuexrary Grraax. 10 units (4-0-G); first, second
and third terms,

This subject is presented in the same manner as the Elementary
French.
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Texts: First German Course for Science Students, Fiedler and Sand-
bach; German Science Reader, Wright.
Instructors: Macarthur and Bunge.

L. 35 a, b, c. Sciextiric GEraax, 10 units (4-0-6) first term; 6 units
(3-0-3) second and third terms.

Prevequisite: 1.. 32 a, b, ¢, or one year of college German.

This is a continuation of L. 32 a, b, ¢, with special emphasis on the
reading of scientific literature.

Texts: Aus der Werkstatt grosser Forscher, Danneman; Die Radio-
aktivitat, Fajans; German Science Reader, Wright.

(N ot offered in 1930-31.)

Instructors: Macarthur and Bunge.

L. 89 a, b, c. Reaping 1x Frexcir, ITavian, or GeErarax. Units to be
determined for the individual by the department. Elective, with the
approval of the Registration Committee, in any term.

Reading in scientific or literary French, Italian, or German, done
under direction of the department.

I. 10 Gerarax TarErarvre. O units (3-0-6); first term in 1930-31;
third term thercafter.

Prerequisites: 1. 32 a, b, ¢; L. 35.

The reading of selected German classics, poetry and drama, accom-
panied by lectures on the devclopment of German literature. Elective
and offered only to students whose work in the prerequisites has been
above average.

Instructor: Macarthur.

L. 51 a, b, ¢. Greek. 6 units (3-0-3).

This is a course in the elements of the classical Greek language.
Special reference is made to scientific nomenclature. Outside reading
upon topics drawn from Greek literature, art, philosophy, and science is
reported on in term papers. The course is elective.

Texts: Alpha, Frost; Xenophon’s Anabasis; The Study of Greek
Words in English, Including Scientific Terms, Hoffman.

Instruector: Macarthur.
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HISTORY AND GOVERNMENT

Prorrssors: Jorx R. Macarruur, Wiirraar B, Mexro
Assoctates . Gonrrey Davies, Max FarraNp
Asstsrant FProrrssors: E. I TTawviev, S. Harrsox Tihomsox

Reaprr: Joux Il Maxson

UNDERGRADUATE SUBJECTS

H. 1 a, b, ¢. A~xciext axo Meprevar Thisroay., 5 units (3-0-23); first,
second and third terms.

Lectures and discussions upon the early civilizations out of which
modern Furope developed, and upon the institutions of the Middle Ages.
The students are referred to original sources in the library.

Texts: Ancient Times, Breasted; History of Western Tlurope, Vol. 1,
Robinson,

Instructors: Macarthur, Thomson

H. 2 a, b, c. Monrr~y Evroreax Hisrory. 6 unils (2-0-1); first, sce-
ond and third terms.

Prerequisite: En. 1 a, b, c.

The general political and social history of Furope from 1500 to 1926,
presented as the background and development of movements underlying
present conditions.

Instructors: Harvey, Munro, Untereiner.

H. 5 a, b. Currexnt Torrcs. 2 units (1-0-1); first and second terms.
This course is given collaterally with senjior humanities electives, and
is articulated with a selected weekly journal of general information and

opinion.

H. 10. Tue CowsrizurioNn or rtur Uxrrep Stares. 2 units (1-0-1);
third term.

A study of the principles and provisions of the national constitution
in the light of present-day interpretation by the courts. Required of all
seniors.

Instructor: Munro.

H. 14. IHisrory or Curistraniry. 9 units (8-0-6); second term.

Lectures and class work on the historical facts underlying the origin
of Christianity, the rise and content of carly Christian literature, and
the growth of the Christian organization to the present time.

Text: Walker, IHistory of the Christian Church.

Instructor: Thomson.
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FIFTH-YEAR AND ADVANCED SUBJECTS
9 units

[1. 100, Sexinar 1x Axericax Hisrory axp GovERNAMENT,
(1-0-8> ; first, second and third terms.
Open only to fifth-year students and seniors who have attained honor

grades.
First term: The English Background of American Tlistory.,

Instructor: Davies.
Sceond and third terms: The Development of Awmerican Political In-

stitutiorns,
Instructor: Munro.
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ECONOMICS
ProFEssor: Graxiadr A, Laxe
Associate ProrrEssor: FHorace N, Griserer

Assistant ProrEssors: Privie S, Foas, Ray E. UNTEREINER, CLYDE WoOLFE

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

Ee. 2. GexerarL Ecovoarics. 6 units (8-0-3) ; first term.

The principles of economics governing the production, distribution,
and consumption of wecalth, with particular reference to some of the
important business and social problems of the day.

Text: Lconomics, Vol. I, Tajrchild.

Instructors: I.aing, Untereiner.

Ec. 8. Fcoxomrc History. 2 units (1-0-1); second term.

The general purpose of the course is to show the dynamic nature of
economic society. The various stages in the development of economic
life from primitive beginnings to the industrial revolution are dealt with.
The problems of economic organization that have arisen under a com-
petitive and a quasi-competitive system are considered from the point of
view of the causative and developmental influences which have pro-
duced them.

Text: Introduction to Economic History, Gras.

Instructor: T.aing.

Ee. 4. Serecrep Fcoxonre Prosrevs. 4 units (2-0-2); second term.

Prerequisite: Te. 2.

A development of the course in General Economics, presenting a
fuller treatment of specifie problems such as: transportation, agriculture,
labor legislation, socialism, present labor policies.

Text: Econornics, Vol. IT, Fairchild.

Instructors: I.aing, Untereiner.
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Ec. 10. Maruesarics oF Fixaxce. 4 units (1-0-3); first term.

The mathematical theory underlying compound interest, annuities,
and mathematical expectation, with application to such subjects as the
accumulation of reserves, the amortization of debts, evaluation of bonds,
partial payments, capitalized costs, and insurance,

Text: Mathematics of Investment, Hart.

Instructor: Wolfe,

Ec. 11. Srarstics. 3 units (1-0-2); second term.

Statistical methods and the graphic portrayal of results, with their
application to concrete business problems.

Text: Elements of Statistical Method, King.

Instructor: Wolfe.

Ec. 12. Ecowonric History. 6 units (2-0-1); third term.

A more detailed treafment of the subjecls discussed in Keonomies 8.

Text: Introduction to Econowmic History, Gras; and other reading
to be assigned.

Instructor: Laing.

Fe. 17. AccovnTixe. 9 units (3-0-G); first, sccond 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 mecthods 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 exccutive interpretation of accounting reports. A liberal amount of
descriptive material regarding business activities accompanics the
instruction.

Text: Problems in Accounting Principles, Walker.

Instructors: Fogg, Gilbert.

Ec. 20. Tixvaxciar OreanizarioN. 8 units (3-0-5); third term.

Prerequisites: Ec. 2, 4.

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 sccurities; 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.
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FEc. 25. Busivess Law. 6 units (3-0-3); third term.

The principles of law as applied to business affairs, including discus-
sion of such fundamental topics as the definition of law, its sources, and
a brief study of the law governing contracts, negotiable instruments,
agency, partnership, corporations, and employer’s liability.

Text: Business Law, Conyngton and Bergh.

Instructor: Untereiner.

Ec. 30 a, b. Busixess ApaivistrarioN. 8 units (3-0-5); first and
second terms.

General consideration of the problems of business and more detailed
study of the main problems, including location of industry and plant,
scientific management, wage systems, labor relations, marketing and
sales problems, financial organization and business risks, outlining prin-
cipal forms of risk and methods of dealing with them. Discussion of
the forms and varieties of business unit; individual producer, partner-
ship, joint-stock company, and corporation. The principles and technique
of foreign trade.

Instructor: I.aing.

Ec. 34. Corrorariox FrxaNce. 6 units (2-0-4); 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.

Text: Corporation Finance, Dewing.

Instructor: L.aing.

Eec. 45 a, b. Semixar 1§¥ Socian axp KcoNoyic OrcaNizaTioN. 4
units (2-0-2); second and third terms.

This course consists in weekly lectures and discussions of the devel-
opment of economic and social organization from a broad standpoint,
and includes consideration of such subjects as primitive 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 required 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 problemns treated in the lecture. The
number of students is limited and the seminar is open to juniors and
seniors.

Instructor: Laing.
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FIFTH YEAR AND ADVANCED SUBJECTS

Ee. 100 a, b, ¢. Busizess Ecovonres. 12 units (4-0-8) ; first, second,
and third terms. Open to graduate students in engincering.

This course presents the business aspects of engineering. There are
four major divisions of the material: (a) a general description of the
organization of business, with special attention to the activities which
concern and offer opportunities to students trained in engineering;
(b) the technology of business, including, more especially, accounting
and statistics; (c¢) some principles of business economics, representing
deduced generalizations based upon an observation of a large number ot
business situations; (d) an analysis of executive decisions in business to
observe the executive point of view and to define the qualities exercised
by business exccutives in the conduct of their affairs, as contrasted with
the qualities used by enginecrs in the technical divisions of business.
The case system of instruction developed by the Harvard Graduate
Business School is employed throughout the course.

Text: An Introduction to Business, Gilbert and Gragg.

Instructor: Gilbert.
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PHILOSOPHY, ETHICS AND SOCIOLOGY

Proressor: Tiponore (. SOARrEs
AssistaxTt Proresson: Ravy E. UNTEREINER

UNDERGRADUATE SUBJECTS

Pl 1. I~xtropuvcrioN ro Privosorrry. 9 units (3-0-6); first term.
A study of fundamental principles of philosophy.

Text: Types of Philosophy, Hocking.

Instructor: Soares,

PlL 4. Tre Evorurios or Moravrry. 9 units (3-0-6) ;5 second and third
terms.

Modern problems of conduct in the light of an historical survey of
the development of ethical practice and theory.

Text: Dewey and Tufts, Ethics.

Instructor: Soares.

Pl. 5. Socrorocy. 9 units (3-0-6) ; third term.

The development of races, with a study of biological selection, physi-
cal adaptation, and the influence of climatic and geographical conditions.
The genesis and evolution of the social organism, and the influence of
the economic, religious, intellectual and political interests. A course in
principles, with theses assigned for the application of these principles to
specific social problems.

Instructor: Untereiner.

FIFTH-YEAR AND ADVANCED SUBJECTS
Pl 100. A Swuoy or Somr Asercrs or Puinosortirearn, ETincan or
Sociar DeverormeNT. 9 units; first, second and third terms.
Instructor: Soarcs.



DIVISION OF PHYSICAL EDUCATION

Puysicar Dmrecror: Wirniany L. Staxrtox

Ixstrucror: Harorn Z, MUSSELMAN

Asststants: Fraxkx A, Nicxern, H. B. Crosny, Jr. (basketball), Vaixo
A. Hoover, Lavrox StaxtoN (couch of freshmen), W. M. Gorrsciank
(football and basketball), I'. D. Bonr, (swimming)

UNDERGRADUATE AssisraxTs: Promie Cravivz (wrestling), Wrnnras Cocrx
(boxing), J. A. Wixeraxn (baseball)

Consvrring Prysictax: De. F. D, Kremers

Privsicrany o Arnueres: Dr. Frove 1. Haxes

ADVISER IN ATIHLETICS: DAVID BLANKENHORE

PE. 1,2, 3, 4. PurysicaL Epvcarion, 3 units; first, second and third
terms.

The physical education program of the
mural and intercollegiate sports in which all students are required to
participate during all four undergraduate years. The intramural sports
comprise competition between classes, clubs, fraternities, in all sports,
including football, cross-country running, track and fleld events, base-
ball, basketball, swimming, boxing, wrestling, tennis, handball, etc., and
is required of all students not taking part in intercollegiate sports.
The intercollege sports comprise competition with other members of the
Southern California Intercollegiate Conference, of which the Institute
is a member. Representative freshmen and varsity teams, trained by
experienced coaches, in the major sports are developed. TFair-spirited
and clean-cut athletic competition is encouraged as a part of the phys-
ical program 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 pre-
scribed throughout the four years for those who cannot compete in
intramural or intercollegiate sports.
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Aegrees Conferred, June 13, 1930

DocTor OF PHILOSOPHY

Carr Davmy A xpersox, B.S,, California Institute of Technology

Warrex Nersox Arxaurst, B.S., Whitman College

Ire Reep Braxtrey, AB., University of California at L.os Angeles;
M.S., California Institute of Technology

Criarces Hawrry Carrwricnr, B.S., California Institute of Technology

Bexepicr Cassex, AR.C.S,, Imperial College of Science and Technology,
Londen ; M.S,, California Institute of Technology

Criuve-Yao Cxao, B.S,, National Southeastern University, Nanking

Rarerr Konnravscir Day, Ph.B,, Yale University

Cuarces Lewis Gazix, B.S. and M.S,, California Institute of Technology

Ly~~x Goraraxw IMowret, BLAL and M.A., University of Texas

Norris Jorwnsrox, B.S. and M.S., Massachusetts Institute of Technology

Rarrir Leonarn Lvener, BLAL and M.A., University of Oregon

Daxier BrexT McRag, B.S., University of Utah

‘Warter CririsTiax Micmiers, 3.5, Rensselaer Polytechnic Institute

Berxarp Nerrrrrox Moork, B.S., California Institute of Technology

Joux Macxus Pearsow, B.S., University of Chicage

Janmes Hlormes Sturpivaxt, B.A. and M.A., University of Texas

Epwarp MovrTox TirorzpixEe, B.S., Wesleyan University; A.M., Column-
bia University

Hoxmer Breerow Wernynax, B.A,, Carleton College; M.S., University of

Michigan

MASTER OF SCIENCE
PHYSICS
Rarry Braspern Artxinsox, B.S., Massachusetts Institute of Technology
Mawvrice Frep Isscer, B.S., California Institute of Technology
Oxar Burr Rrcirarnson, Ph.B., Yale University
GALEN Branpt ScrHuBaver, B.S., Pennsylvania State College

CHEMISTRY
Ricuarn WerNEr Srexzer, B.S,, California Institute of 'T'echnology
Josern Wincrester Urastox, A.B., University of California at Los
Angeles
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GEOLOGY AND PALEONTOLOGY
Rorrixy Porrnarp Eckis, B.A., Pomona College
lozeLL Crraries Hooxway, B.S,, California Institute of Technology
Fraxxkrix Mac Mureny, B.A., University of California at Los Angeles
Joux Crark SvraerLaxp, B.S,, California Institute of Technology

ELECTRICAL ENGINEERING
EuvcExe Arwarer, B.S., California Institute of Technology
Jack ScarsorovcH Borex, B.A., University of Redlands
Viviaxy Lyyvax Howpaway, B.S., California Institute of Technology
Epwarp Evererr Kixxey, B.S., Michigan State College
Cirarces Covere Lasu, B.S., California Institute of Technology
Jonux GrssoN Prrasaxts, B.S., University of Southern California
Joux Wirtiiay Tuarcuer, B.S,, California Institute of Technology

MECHANICAL ENGINEERING
Doxarp SuErman Crarx, B.S., California Institute of Technology
Harry James Keevine, B.S., California Institute of Technology
Groree Scrimry Luvkry, B.S., California Institute of Technology
Masaniro Howarn Naeasni, B.S., California Institute of Technology
Ezra C. Posxer, M.E., Cornell University
Hoxer Crarres Rern, B.S., California Institute of Technology
Iowarp Winrren Warre, B.S., California Institute of Technology

CIVIL ENGINEERING
Doxarp Porrer Barxes, B.S., Oregon State College
Freoerick R. Cuixg, B.S., California Institute of Technology
Tmoxas Havmursr Evaxs, B.S., California Institute of Technology
Erxest Braxca Huce, B.S,, California Institute of Technology
Wirriam Hexry Mok, B.S., California Institute of Technology
Samuer Orman, B.S,, California Institute of Technology

CHEMICAL ENGINEERING
Wavswortn Ecsoxt Posw, B.S., California Institute of T'echnology
Iorex I, Scovinie, A.B., University of Redlands
Freperick Prakce Srare, A.B., Stanford University

AERONAUTICAL ENGINEERING
Srnest Bowrs Secrner, B.S,, and M.S. in Mechanical Enginering, Cali-
fornia Institute of Techuology
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Aegrees Conferred—Enntinued

BACHELOR OF SCIENCE
(Stars indicate graduation with honor)

Science

Doxawp KrErcK ALLISON
Ira Curisriax BecHTOLD
*To3 GrorGE I3 ERN HARDI
Crype .. Broxtxr

Francis Dassrwoon Bone
BerT VEssiE BRASHER
CuEstER Froyp Cartson
Joux Drury Crark
Forace Ricrmarp CRANE
Normaxy FrepErick Donrrry
Harvey SELpEN Hasrman
Exory Lrox Firis
JoseErir ForApARE

Moreax Tromas Forney
Joun Warrace GaAvLorD
JorN Doveras Hanrrrox
Roraxp Cyrir. Hawes
Roraxp Freverick 1lonper

Rayaroxn Wixnrirrp Hoerper
Hexry Oscar Twus

Orro Pririp JANSSEN

Josgr JEROME JoHNsoN
Trumax Howarn Kuvirx
Harraxn Ray Moss

Jorx Starwer MURRAY
Warrex CamMpBELL NELSON
Lawrexce CarrntoNn NvyE
HerperT GooDMAN SAWYER
Davip WaLTER SCHARF
FrepErICK SCHELL ScoTT
*RoperT INGERSOLL STIRTON
*Oscar Fraxz Vax BevErEN
SamveL STEWART Wist
Warter Duysar Winkivson, Jr.
Roserr Warrexy WiLson

Engineering

Frank Epwarn ALDERMAN
Joux Epwarp ANDERSON
Wirstr WALTER AYERS
Howarp EvceneE Baker

J. R. Lester BoviE

Roserr Hexny Buxcavy, Jr.
Avrserr BurLEr

Deaxe E. Carsrrry
HHowarp Cany

Berrranm Russern CourrLanNp
Iraxkrin Goobricit CRAWFORD
HerBertr Hantey DEearbORFR
Lyox Spracue de Camr
Roscor Prairrips Dowxss

KarL Heraraxy Errdrany
Orrin Marrurws Erviorr
Fucexe Vaxce Eruis
L.awrExceE Grnserr FENNER
IIexry Epwarp I'racker
CrixtoN EuGENE GATEs
Cryne Epcar Giesrer
Fomusp Grexy Grase

oy Grocir

Fuen Res

Jon~ Luvaxp Ilann

Wirrtaar Bern Harcnr, Ju.
Joux IFrep ITessk, Jr.

Erxgst Civmsirax Hinnaaw, Jr.
Trioaras Tasorsu Hivama
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Hegrees Conferred — Coantinurd

BACHELOR OF SCIENCE

(Stars indicate graduation with honor)

Rra Fart Horrer

Samrer Eric Howse

ALex Ivax IeNATIEFF
Harrex Ricaanrp Erxesr Jox
WirLiay Fraxcers Kenoey
Hveo Orro KieiNeacit
Fowarp Koerx

Mervin Lawnrexcr Leppent
Erxest LeviNe

R. Sraxitey lLozn

Jaxes H. MacDoxawp
Harny Smarrvex Mason, Jr.
Harrrs KExNerin Mavzy
Ravpr Stewanr Mcleax
Kexxrrir L. Mires

*Fraxk NEFr MOvERs

Eryer Masoxy Murr

Hexry Gryssox MyErs
Arruur BEurenn Nodranx

Jack Dean Prrrcuprr
*Groret WirLner REan

Grorce Lawrexce REvYNorLps
Wirriase CuristornEr Ricos
Greorce Arrrivr Ross

Lroyp Warrnace RussenL
*DAVID SUEFFET

Jou~ CHARLEs STIiELDS
MicragL Morris SILVERMAN
*Tyironore Fraxk Stiee
Avsrin StrONG

Joux B. Srurcess
KarsuNosiixn Svzuki
Frepericx Tiiaver Swirr, Jr.
Evcexe Mesriy Tiraven
Joriy Wirrniax TowLer
Howarp WixNrFrED WaITE
*Grour Ricirarp W HEELER
Duprey Lawrox Wrire
Narax Davis WrioraaN, Jr.
Oswarp Fraxcis Zanxs, Jr.

SivNEY Zipser
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Junior Traver. Prizes: Luceas Ao Avorxy, Carter . Grecory, Rosert B.

Jacoss, Lawrexce E. Kixster, Ravaronn A, PerErsox

Juxior Scrionars: Howarn W. Fix~xey, Criraries M. Hausir, Ciiarres W,

Joxrs, Wrinrzayr Fl. Prexnroyg, Jax G. Scrisarsara

Sopuomore Sc¥tonars: Flarrisox S. Bacxus, Davin F. Bexper, FUceENE
M. Bruyx~NER, Rareir B, Byrxye, Jr, Crantes D. Corvenrn, TrRext R.
Danrs, GrEcory K. Hawrnmaxxy, L. Jacksox Lascerr, Winrgam A,
Mersaan, Wrstey W. Newsox, Cirartes D. Pesnixe, Louvss A, Prees,
Warrer Scrrovrz, REiN marbr SCHeHMANN, Jr., Moses Winess

FrEsHMAN SCHOLARS:

Warter Epwarn Axpersox, Pasadena Junior College

Harorn CorNrrtes Branney, Wisconsin University Tligh School
Hexry J. Brusax, Manual Arts High School

Rorerr ALEXANDER Diprricu, Los Angeles High School
Harorn Davin Micuexeg, Pasadena Junior College

NEerson Perry Nies, Hollvwood High School
*Joux FrepEricx Pearxe, Hollywood High School

Herperr SpeENcEr Rmxer, Long Beach Polytechnic Tligh School

CongeEr PeacE Prize:
Roserr Suarr, Ravayoxn Crovrney

Alumni Scholar.




Gradmate Students

Abbreviations: Eng., Engineering; Sci., Science; E.E., Electrical Engineering;
M.E.,, Mechanical Lngmeevmg, C.E., Ci i Engineering ; Ch Chemistry ; Ch.E.,
Chemical Engineering; Ph. h}mm, Ge., Geology; Ma., l\Iathemaths AE.,
Aeronautical Engineering; BI Biology.

Major
Name SURTECT Home Apnress
Aaer, Ravaoxnn WeLLINGTON E.E. Pasadena
B.S., California Institute, 1922
AxpErsoy, Avrrep B. C. Th.  T.os Angeles
A.B., University of California at T.os Angeles, 1928
A NpERSON, GEorGE Harorn Ge. Burbank
A.B., Stanford University, 1917; A.M., 1920
AxpEs, Axaox S. A.E. Andes, Montana
B.S., Montana State College, 1930
Bartox, Roserr C. Ch. Pittsburgh, Pennsylvania
B.S., Carnegie Tnstitute of Technology, 1929; M.S. 1930
BrelEr, Ravyyoxn Arriivr Ph. Pasadena
B.A., Pomona College, 1927
BixpER, Joux Lrovn Ch. Saskatoon, Sask., Canada
B.S., University of Saskatchewan, 1928: M.S.. 1929
Bracksurwy, Jorix Fraxcrs Ph. Hollywood
B.S., University of Chicago, 1926
Breax~ey, Woriam McCHESNEY Ph. Pasadena
B.S., Whitman College, 1926
Browmn, Cuype LEWNARD Ch.Ti. T.os Angeles
B.S., California Tnstitute, 1930
Bonr, Fraxcrs Dasttwoon Ge.  South Pasadena
B.8., California Tnstitute, 1930
Borsrorn, Jayes LLAWRENCE Ma. Seattle, Washington
B.A., TTniversity of Washington, 1928
Bowex, Wrrrtam Hagrorp A F. Pasadena
B.S., University of California, 1928
Bowxraw, Jou~x Rmeway Ph. Pittshurgh, Pennsylvania
B.S.. University of Pittshurgh, 1929
BranTz, Jorrx HENky AUGUSTUS A.F. Copnenhagen, Denmark
B.S., Roval Technical College in Copenhagen, 1911; M.S., 1914
Brass, Prarmir Davis Ch. Elmwood, Connecticut
B.S., Yale University, 1928
BroADWELL, SAMURL JONATITAY Ph. Meanterev Park
B.S., Throop College of Technalngy, 1918: M.S.. Ulniversity of Chicago, 1920
Brockway, Lawrexcr Orix Ch. Wichita, Kansas
B.S., University of Nehraska, 1929 M.S.. 1930
Brooxs, ERNEST ARTITUR A.F. Claremont
B.A., Pomona College, 1927
CarrprrLn. J. Strart Ph. Pasadena
B.S., California Tnstitute, 1926
CarBeErrY. DEANE EDWiv C.E. Pasadena
B.S.. California Tnstitute, 1930
Crreo. S1-Pixe Ma. Nanking, China
B.S.. University of Nanking, 1926: M. A., University of Southern California,
1930
Crark. Doxarn SHERMAN M.E. Buakersfield
B.S., California Tnstitute, 1929 ; M.S., 1930
Crevexts, TroMAS Ge. Hollvwood

E.M.. Tniversity of Texax, 1922: ALS., California Tostitute, 1929
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Major
NAME SUBJECT IToME ALLRESS
Cuirrorp, ALrrep HosrrrzeiLe Ma. Pasadena
B.A., Yale University, 1929
Cox, Evererr FRANKLIN Ph. Eaton, Ohio
A.B., Miami University, 1930
Craiy, Joun Jay Ph.  Wallingford, Connecticut
M.E., Cornell University, 1896
Cravirz, Prirar C.E. Pasadena
B.S., California Institute, 1929
Damscarp, L.axcoLy C. Ma. Pasadena
A.B., Union College, 1913
Drrsasso, Leo PErER Ph.  Tos Angeles
A.B., University of California at Los Angeles, 1923
DeErsasso, LEwis A, Ph. Los Angeles
B.S., University of California at Los Aungeles, 1930
Drxixeg, Jor Horace Ph. Lincoln, Nebraska
B.S., University of Nebraska, 1930
Dox~erLy, MavuRriCE GHIRARR Ge. Johnsonburg, Pennsylvania
E.M., Colorado School of Mines, 1929
Dorranp, RoBErT ELMORE Ph.  San Diego
B.S., University of Chicago, 1924
Erus, Emory LEON Ph. San Diego
B.S., California Institute, 1930
Ericksox, Errs Osmon E.E. Pasadena
B.S., Un1\exs1ty of North Dakota, 1923
Ertow, EITARO A.E. Glasgow, Montana
B.S., Montana State College, 1930
Fvaxns, RosLEYy DUuNGLIsON Ph.  Alhambra
R.S., California Institute, 1928; M.S., 1929
Focke, AL¥rep BosworTH Ph. Pasadena
B.S., Case School of Applied Science, 1928
Fowsoym, RicHarp GILmaxN M.E. Pasadena
B.S., California Institute, 1928; M.S., 1929
Gates, CLINTON HUGENE E.E. Pasadena
B.S., California Institute, 1930
GorrscHALK, WINsroN MarLcorn Ph.  Washington, D. C.
B.S., Princeton University, 1929
HasrurzeL, CHARLES Epwarp Ph. San Jose
A.B., Stanford University, 1925; A.M., 1926
Hagwr, ANDREW VASILY E.E. Harbin, China

E. and E.M., Polytechnic Institute, Harbiun, China, 1928; M.S., California
Institute, 1929

Hasrer, Mauvrice Frep Ph. Hollywood
B.S., California Institute, 1929; M.S., 1930

HassLer, GErRaLD L. Ph. St Louis, Missouri
B.A., Washington University, 1926; M.S., 1928

HercExroruer, Runorr CLEyENs Ph.  Schenectady, New York
B.S., Cornell University, 1925; AM.S., Peunsylvania State College, 1928

Hive, Earw S. Ch. Pasadena
B.S., Oregon State College, 1930

Ho, Psuxo-Loit Ph.  Chuki, Chekiang, China
B.S., National Central University, Nanking, China, 1927

Hoarp, James Lynx Ch.  Seattle, Washington
B.S., University of Washington, 1927 ; M.S., 1929

Horrrer, Ravsioxp WINFIELD Ch.E. Arcadia
B.S., California Institute, 1930

Hoover, VAaiNo ALEX E.E. Pasadena
B.S., California Institute, 1927; M.S., 1928



TECHNOLOGY

234 CALIFORNIA INSTITUTE OF
AMajor
NAME SUBJECT HoME ADDRESS
House, H arvey W, Ch. Pasadena
B.S., Cualifornia Institute, 19255 M., 1926 i
Hury, LoseNz Dityaag Ph. Norman, Oklahoma
ALB., University of Okluhoma, 19275 M.S., 1928
Hrrrerex, Raveir RayaoNn Ci. Los Angeles
B.S,, Lln\um} of California, 1928; M.S., University of Utah, 192y
Jerrkeys, Cean IS, © Ch.” San Angelo, Texus
B.A., University of Texas, 19255 MA., 1927
Kirkparrick, Harny ALLisieg Ph.  Eagle Roc
B.S., Occidental College, 1914
Kruerue, AuNoLv Magriy Al Marshfield, Wiseconsin
Ph.B., Ripon College, 1926
Liasu, Cranvces CoyLe E.E. Los Angeles
B.S., Caliiornia lInstitute, 1923; JM.S., 1430
Ly, EpsoN CHURCHILL E.K. Petosky, Michigun
B.S., California Institute, 1929 i
Leermaxers, JOHN ANDREWS Ch.  Omaha, Nebraska
B.S., Towa State College, 1928 ; M.S., 192y
LuyviNe, BErxesT C.E. Long Beach
B.S., California Institute, 1930
Lewis, Cxarrrony Miner Ph. XNew Haven, Connecticut
B.A., Yale University, 1929
Lewis, Wirriam Braoiey Ch. Los Angeles
B.A., Williams College, 1927 ; M.S., California Institute, 1929
LinveerEN, CARL CLARENCE Bi. Pasadena
B.S., University of Wisconsin, 1922; M.S., 1923
Lissarax, MarceL ALFRED Ph.  Alhambra
A.B., Stanford University, 1925; E.E., 1926
Lowaran, Kexxera Erso Ge. Pasadena
B.S., California Institute, 1929
LurkiN, GEORGE SCHILD A.E. ILos Angeles
B.S., California Institute, 1929; M.S., 1930
Marsnarn, Dovaw E h.,  Wilkinsburg, Pennsylvania
E.E., University of Iowa, 1925
MarriN, ROBERT SAMUEL Ma.  Gary, Indiana
A.B., University of Pittsburgh, 1929
MaxsoN, Joux HaviLaxp Ge. Pasadena
B.S., California Institute, 1927 ; M.S., 1928
MAxslAur, Fraxcis E.E. Pasadena

M.E., Cornell University, 1916; M.S.,

MCFADDEN, Frep Leg, Jn.

B.S., St. Mary College, 1930
McMorzis, Joirx

A.B., College of Emporia, 1924
Miris, Roscoe Harvax

B.A., Pomona College, 1928
Mouzox, J. CARLISLE

A.B., Southern Methodist University,
MovEers, Fraxk Nerg

B.S., California Institute, 1930
Muxro, GEorgt CLARKSON

A B., University of California at Los Augeles,

Murpocu, PuiLip GRIFFIs
B.S., California Institute, 1929
MURRAY, JOHN STALKER
B.S., California Institute,
MryEers, ALBERT EDpWAaRD
B.S., California Institute, 1929

1930

Cualifornia Institute, 1925

AL, Rolling Fork, Mississippi
Ch.  Strong City, Kansas
A.K. Phoenix, Arizona
Ph. Abilene, Texas
1927
A.E. Highgrove
Ph. Rifle, Colorado
1929
Ch. Pasadena
Ec. Pasadena
Ch.  TLos Angeles
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NavE SUBJECT

Nacasur, Masarximo Howaro AE.
B.S., Calitornia Institute, 14295 M.S., 1931

NEDDERMEYER, SETH HiNky Ph,
A.B., Stanford University, 1929

Numer, HEXRY VICror Ph.
B.A., Pomona College, 19206

Nickern, Frax x ANDREW Ge.
B.S., California Institute, 1927; M.S., 1928

Noranp, THod s J. C.E.
B.S., California Institute, 1929

NoMANN, ARTEH UR Brurexp E.E.
B.S., California Institute, 1930

NorrH, DwicarT Oncorr Ph.
B.S., Wesleyan University, 1930

Oswarp, W. BAILEY AT

B.A., University of California at lLos

Angcles,

Hove Abbress

Delta, Utah

San Clemente

Pasadena

Los Angeles

San Diego

Whittier

West Hartford, Connecticut

Hollywood
1927

Parrersox, Jom~ Winrren Ge. Los Angeles

M.E., Colorado School of AMines, 1925; M.A.,, University of Wyoming, 1926
Preasanis, Joir~x Gisson E.E. Los Angeles

B.S., University of Southern Califurnia, 1929; NM.S., California Institute, 193¢
Pomeroy, Ricyarp Ch.Pasadena

B.S., California Institute, 1926
Pueur, Rousrr KU GENE, Jr. P’h.  Luake Forest, 11linois

B.A,, Lake Forest College, 1929

Ravirz, "Sor. Fruperick Ch.

B.A., University of Utah, 1927; M.A,, 1928
Rean, Georce WILBER E.E.
B.S., California Institute, 1930
ReEp, HomMeErR CHARLES AL
B.S., California lnstitute, 1929 ; M.S., 1930
Ricuannson, Buer Ph.
Ph.B., Yale University, 1919; .S,

Rices, WiLLiam CHRISTOPIIER Al
B.S., California Institute, 1930

Rosixson, HarLex Bairp C.E.
B.S., Princetonn University, 1926

Romer, ALFRED Ph.
B.A., Williams College, 1928

Rose, Roserr S1igLpoN Ch.
A.B., Harvard University, 1930

Ross, GEOrGE ARTHUR E.E.
B.S., California Institute, 1930

Rumsaven, Ly~xx H. Ph.
A.B., Miumi University, 1928

Russert, Lroyn W, E.E.
B.S., California Institute, 1930

SAGE, Brucr Hor¥srook Ch.

B.S., New Mexico College of Agricatture and Mechanical Arts,

Scuarr, Davip WarLter Ge.
B.8., California Institute, 1930
SCHOTT, Heryvanx Fraxz Bioch.
B.S., California Institute, 1926
Scorr, DoxaLp, JR, Ph,
S.B., Harvard TUniversity, 1930
Securir, ErNeEsTt Epwis AL,
California Institute, 1928; M5, 19295

B.S,
SI{JPPLLL, Marre Drros re,
B.S., University of Arizona, 1921

California ITustitute,
E.

Salt Lake City, Utah
Glendale

Pasadena

Glendale

1930
Pasadena

Pasadena

Brooklyn, New York
Marquette, Michigan
Oxnard

Carthage, Missouri
Puasadena

Stuate College, \'(:\\" Mexico
Los Angeles v
Pasadena
Huntington, N. Y.
Pasadena

AMLS. (AED,
Puasadena

1930
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NaME SUBIECT TIoME AnbrEss
Suzerrer, Davin Eng. Venice
B.S., California Institute, 1930 i
SurrmaxN, Jacx Hoxry Ch.  San Francisco
B.S, University of California, 1929
Sirierps, JorrN Cirariis F.E. Pasadena
B.S., California Institute, 1930
Siirrey, Howanrp Ejerson Ch.  Stillwater, Oklahoma
B.S., Oklahoma Agricultural and Mechanical College, 1930
Stvermax, Mrciarr Mornis M.E. TLos Angeles
B.S, (‘dnoxnm Institute, 1930
SKINNER, StLsy MILLMORE Ph. Seattle, Washington
B.S., University of Washington, 1928
Sarrrn, Huserr Flixey M.E. Phoenix, Avizana
A.B., University of Redlands, 1928
Staxrox, WiLriaar Layrow Ge.  Pasadena
B.S., California Tustitute, 1927
Strrrexns, Carstexy CoNOVER Ch.  Elmhurst, New York
B.A., Syracuse University, 1930
Svikron, Roverr IxcersorL Ch.  Los Angeles
B.S., California Institute, 1930 )
Strowg, AvsTiIN WEBBER E.E. San Dicgo
B.S., California Institute, 1930
Tavvor, Georce Frevrric Ge. Los Angeles
B.S,, California Institute, 1929
‘WabnixgroN, Guy Ch. Victoria, B. C., Canada
B.A., University of British Columbia, 1928
Warsox, Jesst RoserT Ch.  Torest Grove, Oregon
B.S., Pacific University, 1930
WEINBAUM, SIDNEY Ph. Pasadena
B.S., California Institute, 1924
WeinstEIN, Davip Harorp Ph. Pasadena
A.B., University of California, 1930
Warrymaw, Naraax Davrs, Jr. C.E. South Pasadena
B.S., California Institute, 1930
Wicsox, Krrra MarLe E.E. Colton
B.S., California Institute, 1925
WiLson, Orix C., Jr. Ph. Pasadena
B.S., California Institute, 1925
WiLsow, Rosert WaARREN Ge.  Los Angeles
B.S., California Institute, 1930 :
WiINEGARDEN, Howanrp MERLIN Bioch. Berkeley
B.S., California Institnie, 1924; ALS., 1927
WirsLicextvs, GEORGE FRIEDRICII M.E. Pasadena
M.E., State Institute of Technolugy, Wurzberg, Germany
WoLr, ALEXANDER Ph. Philadelphia, Pennsylvania
B.S., University of Pennsylvania, 1924
Worre, Karr Morcax E.E. Kingwood, West Virginia
.S., West Virginia University, 1923; M.S. California lustitute, 1929
Woo, S110-Crow Ch.  Ping-Hsiang, Kiangsi, China
B.S., National Central University, Nanking, China, 1925
Wornrart, GEorer Honson Ph. Collingsweod, New Jersev
A.B., Temple University, 1929 B :
Wonrn, CarLETox Russern Ma. Kenosha, Wisconsin
ﬁ)?f Southwest Missouri Teachers College, 19235 S.AL, University of Chicago,
Za1rors K1, Avax Tronor AE.

B.S., University of Michigan, 1928



Undergraduate Students

Students whose names are starred attained honor standing during the preceding

Leat,
’ SENIOR CLASS
Nanmk COURSE TloMe Abppress
*Alden, lucas Avery Sci.(Ph.)  Montrose
* Amann, Jack Huber Fng. (E.F.) Pasadena
“ Anderson, Maynard Marion Fng.(C.E. ) San Diego
Arndt, William Fred Fng.(E.E.) Hollywood
Arnold, William Archibald Sei.(Ph.)  San Fernando
Atwood, Albert W., Jr. Fng. (E.E.) Washington, D. C.
*Axline, Rea Andrew F]ng.(M.E.) Norwalk
Beam. Jess Alexander Fng (E.FE.) T.os Angeles
Bell, Thomas William Fng. (M) Whittier
Bennett, Elliott Powell Eng. (AF.) T.os Angeles
Bigeers, John Carter Eng.(C.E.) Alhambra
Bolles, T.awrence William Sci. (Ge.) Santa Ana
Boothe, Perry Mattison Eng (C.E.) 1,05 Angeles
*Bovee, John T.eroy, Jr. Fng. (M.F.) Anaheim
Bowen, George Henry Sc.(Ch.F.)  T,08 Angeles
Brooks, Arthur Clinton Ene. (C.E.)  Balhoa Tsland
Buffum, Charles Emery Sci. (Ph.) Long Beach
Bussev, George I.eland FEng. (M.E.) T.0s Aneccles
Cate, Paul Herman Sci.(Ch'E.) Glendale
*Chamberlain, Glenn John Ene. (F.E)  San Dicgo
Cogen, William Maurice Sei.(Ge.) T.os Angeles
Coleman, Robert Prewitt Sci (Ph.)  Pasadena
Compton, Thomas Henry Sci.(Ge.) Los Angeles
Cordes, Nelson Myers Fug. (M.E.) T.,0s Ansgecles
Crawford, Albert Thomas Sci.(Ch.E.) Santa Ana
Crawford, John Henry Fng. (F.E.) T.os Angeles
Crossman, Fodward Bishop Sci.(Ge.) Brentwood Heights
Detweiler, John Struss Sci.(Ch.E.) T.os Angeles

Dickerman, Charles Edwin Eng.(M.E.) Altadena
Dickey, Walter Linneous Eng.(C.E.) Fagle Rock
Dorman, Stephen Charles Sci.(Ch.E.) San Bernardino
Eastman, Samuel Clare Eng.(M.E.) Los Angeles
*Eberz, William Ferdinand Sci. (Ch.E.} Altadena

*Ferguson.Lawrencel.aVerne Eng. (M.E.) Glendale
Folsom, Theodore Robert Sci.{Ph.) San Diego
Ford, Frank Hubert FEng.(M.E.) Porterville
Frye, Calvin Barton Eng.(M.E.) San Diego

*Girard, John Fmile Eng. (F.E.) T.os Angeles
Grafman, Abraham Jack Eng.(AF.) Iollywood
Green, Edwin Francis En;r (M.E.) T.0os Angeles
Green, Lowell Forrest Sci.(Ph.) Santa Ana

*Gregory, Carter Holt Sci.(Ph.) San Marino

*Griffin, Robert Hardy Fng. (C.E.) San Diego

*Gunderson, Norman Robert Sci. (Ch )  Randsburg
Hacker, Williamn Dillon, Jr. ¥Eng.(M.E.) San Francisco
Hall, Marvin William Eng.(E .)  Los Angeles
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NaME Covnrse HoyMe Annpress
Hatcher, John Burton Sei.(Ch.y  I.os Angeles
Iloch, Winton Christoph Sci.(Ph.)  Pacific Palisades
Holman, Epmunette Rudolph Sci.(Ch.)  Pasadena

*Holzman, Benjamin Sci‘((ie.) Los Angeles
Hutchinson, Francis William Fng. (A.F.) Crockett

*Ingham, Herbert Smith Eng. (M.I.) Los Angeles
*Jacobs, Robert Byron Sei. (Ph.) Sauta Monica
Jecker, Duroc Albert Sci. (Ch.E.) Fontana

Johnson, Byron Bethune Eng. (C.E.) St Louis, Missouri
Jurling, Theodere Waldemar Eng (ME.) TLos Angeles

Keachie, Edward Chester Eag. (IL.E.) Budgc\\ ater, Massachusetts

Keeley, James Henry Eng.()[.]“:.) El Monte
Kinney, Edward Storv, Jr.  FEng (E.E.) San Diego
*Kinsler, Lawrence Fdward Sci.(Ph.)  Los Angeles

Kircher, Charles Edmund, Jr. Sci.(Ch.E.) EI Paso, Texas
Kuykendall, Charles Edwin  Sci.(Ch.E.) South Pasadena
Labory, Raymond Frary Fng (M.E.) Los Angeles

Langsner, George I n r. (C.E. % Ontario
*Leeper, Laverne Eng. (C.E.)  San Bernarding
Lehman, Robert Marshall  Tng (AE.) Salt Lake City, Utah
*1evine, Alex Herbert Sci.(Ma.) Long Beach
Lewis, Charles Kinmel Fng. (C.E.) Santa Anx
Le\\m George Fdward Eng (F.E.) Pasadena

Liedholm, George Edward  Sci.(Ch.E.) T.ong Beach
Lon;r\ ear, Edmund Joseph,Jr. Bng. (E.F.) Altadena

*Matison, Harry Sci.(Ma.) Pasadena
McGarry, Jack Felbert FEng.(M.E.) Hermosa
McMillan, John Robertson Ene.(M.E.j) Los Angeles
*Mehl, John Wilbur Seci.(Ch.) Upland
Merrithew, William Sterling Eng.(C.E.) Los Angeles
*Miller, Glen Wellington Eng. (E.E.) Glendale
*Morris, Ross Elliott Sei.(Ch.E.) Hollywood
Murdock, DeWolfe Eng.(C.E.) Santa Ana
Newby, Oscar McMullin Eng. (M.F.) Glendale

QOaks, Robert Martin Eng. (M.F.) Pasadena
Olmsted, Ennis Gunning Ene (E.R.) Glendale . )
*Overhage, Carl F. J. Sci.(Ph.)  Weida, Thiringen, Gerany
Peer, Edward Stephen Sei.(Ch.) Long Beach
*Peterson, Raymond Alfred Sci.(Ge.) Denver, Colorado
Pratt, Leland DeWitt Sci.(Ch.E.) Huntington Park
Revnard, Willard Grant Sei.(Ch.F.) Los Angeles
*Rice, George Skidmore Fng (M.E.) Alhambra
Robinson, Roger Theophilns Sei.(Ch.F.) Pasadena

Shull, George Orval Seci.(Ch.)  Los Angeles
Sinnette, John T. Sei.(Ch)) Pasadena
*Smith, Robert Graves FEng.(M.E.) Riverside

Smits, Howard Gardner Eng.(C.E.) Glendale

Stein, Myer Samuel Eng.(F.F.) Los Angeles
*Stipp, Charles Klopp Fng (M.E)  Glendale

Tarbet, Thomas Vernon Fng. (E.E.) Pasadena

Terrv, Paul Mitchell Fng. (O.F.) San Pedro
Thomnson, Isadore Ene. (C.FE)  Los Angeles
*Trostel, Fverett G. Sei.(Ph.) Santa Ana

Tucker, Merrill Douglas Sci.(Ge.) Alhambra



JUNIOR CLASS

Nave Carrsy
Tutschulte, Alvin Carl Eng. (M.E.)
Voak, Alfred Suter Eng (L h )

*Webb, Glenn Miller ci.(Ph.)
Weise, Carl Arthur Eng. (A.E.)
West, William Lextor Eng. (A.E.)
‘White, Thomas Robert Sci. (Ch.)
‘Widess, Rubin Eng. (E.E.)
Wilmot, Charles Alfred Sci.(Ch.)
Wilson, Roger Montgomery Sei. (Ph))

Eng. (M.E.)
Fng. (E.E.)
Eng. (E.E.)

*Wineland, Jeffery Andrew
Yoshioka, Carl Kaorn
#Zabaro, David

Home Aprrsss
Los Angeles
Ataseadero
Los Angeles

Tustin
Hollywood
Redlands
Pasadena
Brawley
Pasadena
Durham
T.os Angeles
Tos Angeles

JUNIOR CLASS

Name CoUrsE
Adams, William Avanzino Eng.
*Anderson, David William Eng.
Anderson, Thomas Foxen Sei. (Ch.)
Arnerich, Paul Frank Eng.
Arnold, Emmer Joseph Sci. (Ch.H.)
Barton, Millard Vernon Eng.
Bascom, John Dwight Sei. (Ch.E.)
Behlow, Lewis Bushnell Eng.
Bergren, William Raymond Seil. (Ch.)
Berry, William Ladue Eng.

Bland, Reginald Barrett Sci. (Ch.)

Bowden, Frederick Willizun Eng.
Bowler, Gordon Edson Eng.
Bradburn, James Rupert Eng.
Brown, Rupert Arthur Sci. (Ch.B.)
Bruderlin, Henry Hurst Eng.
Burman, Paul Gustav Fng.
Carey, Robert Van Pelt Fing.
*Cawley, Clifford Comer Eng.
Chambers, John Voris Eng.
Claussen, William H. Sei. (Ch.E.)
Cogen, Sol FEng.
Cox, John Luther Eng.
Crater, Myron Ieec Eng.

Sei.(Bi)
Sci.(Ge.)
Sci. (Ch.E.)

Falls, Theodore Frank
*Finney, Howard William
Fitch, Elliott Bryant

Foss, Robert Edwin Eng.
Freeman, Robert B. Enq.
*Goodman, Clark Sci. (Ch.E.)
Graff, Donald Badger Eng.
Gregory, Jackson, Jr. Seci. (Bi. )
Griest, Raymond Howard Eng.
Gussenhov en, Eugene William Flng.
Hamlin, Charles Frederzck Eng.
Harmon, Cliver F‘,rw

*Harsh, Charles Maxfield Sei. (Ch. )

Tlone Anbress
FLong Beach
AThammbra
Glendale
Pasadena
Tos Angeles
Hollywood
Pasadena
Alhambra
Pasadena

Yonkers, New York

Pasadena

San Luis Obispo
Pomona

Los Angeles
Pasadena

TLos Angeles
San Gabriel
South Pasadena
l.os Angeles
Redondo Beach
Pasadena

Los Angeles
Alhambra
Pasadena

Audubon, New Jersey

Los Angeles
Napa

Rivera
Pasadena

Los Angeles
Pasadena
Altadena

Los Angcles
Havre, Montana
San T.uis Obispo
San Dicgo

T.os Angeles

234
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Hlarshman, Flbert Nelson
Hay es, Edward A,
Fayres, Benarthur Castle
Hegal'dt, Karl Fdward
1Iibbs, Frank John, Jr.
Hodgre, Mills Schuyler
Huntley, Walter Palmer
Hutchison, John A,
Iwasalki, Tetsuo

*Jones, Charles Wright
Keeley, Kedrie Vincent
Kent, William I.yon
Killgore, Cecil Lloyd
T.ani, Leslie Vincent
T.arsen, Delmar F1.

I.ind, Carl Frank
*Lipp, James Fverett
I.vons, Patrick Barbour
Maass, Randal Oscar
Maes, Alvin James
Mathews, Thomas Edwin
McFadden, William C.
MecKinley, John Daniel
McLaughlin, James Patrick
Miller, Bertram Folger
*Morgan. Richard David
Mvers, Glenn, Jr.
Oeclschlager, Ray Troy
Oulton, Thomas Dixon
Parsons, Paul Gates
*Pickering, Wm. Hayward
Polk, Wendell Robert
Pownall, Henry Bland
Prudames, Edwin Mott
Pruden, Worrell Franzoni
Rau, William Charles
Ritter, John
Roach, Harold
Rockefeller, William Curtis
Rule, Bruce Herbert
Savlor, William Henry
Schaafsma. .Jan Gerard
Schoeller, Charles Philip
Schuhart, Mervin Arno
Schultz, Henry William
Schultz, William Francis
Searle. Richard Allen
Seitz. Frederick

Sheffet, Joseph

Sherman, Robert I.ansing
Shockley, William
Shuler, William Reeves
Simpkinson, Arthur Albert
Skaredoff, Nikolas N,

*

Cotuse

Sci. (Ge.)
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Fng.
FEng.
Eng.

Sei (Phy)

Seci. (Ch.)
Eng.
Eng.

Sci.(Ch.)
Eng.
Eng.

Eng.

Sci. (Ch.E))
Fng.

Eng.

Fng.

Fng.

Eng.

Eng.
Sci.(Ph.)
Eng.

Eng.
Seci. (Bi.)
Eng.

Sci. (Ph.
Fng.
Eng.
Eng.
Eng.
Sci.(Ch.E.)
Eng.
Eng.
Eng.
Eng.
Eng.
Sci. (Ch.E.)
Eng.
Fug.
Fng.
Fng.
Eng.
Sci.(Ph.)
Eng.
Eng.
Sci. (Ph.)
Eng.
Eng.
Eng.

CALIFORNIA INSTITUTE OF TECHNOLOGY

ITose Avpiras
Los Angeles
E1 Monte
Pasadena
Downey
Los Angeles
Pasadena
Tustin
Abilene, Texas
T.0os Angeles
Long Beach
1 Monte
Covina
[.os Angeles
Flko, Nevada
IHollywood
Los Angeles
T.os Angeles
Los Angeles
Anaheim
Los Angeles
Glendale
Fullerton
Alhambra
Redondo Beach
T.os Angeles
Portland, Oregon
Pasadena
Kaweah
Pasadena
Alhambra

Christchurch, New Zealand

T.os Angeles
Santa Monica
Los Angeles
Los Angeles

Las Vegas, Nevada

‘Whittier
T.os Angeles

Salt Lake City, Utah

T.os Angeles
Covina
Honolulu, T. T1.
Palmdale
Pasadena
Pasadena

Los Angeles
ITawthorne

San Francisco
Venice

Portland, Oregon
Los Angeles

E1 Monte
Calexico
Yokohama, Japan



SOPHOMORE CLASS

‘NaME

Skoog, Folke Karl

Smith, Alvin Joseph
Solomon, Hyman

Sparks, Brian Orville
Sparling, Jack Norman

St. Clair, Robert Woodland
Strauss, Ferdinand Edward
Swart, Kenneth

Taylor, James
*Thiele, Carl Leslie

Thomas, Richard Notley
Thomas, William Jacolh
Tickner, Alvin James
Venerable, Grant Delbert
‘Watson, George Gilbert
‘Wheeler, George

‘Wherritt. Robert Clay
*White, Wayne Bertrand
Wilking, Arnold Philip
Williams, Raymond Nelson
*Wilson, Chester FRugene
Wofford, George

‘Wolfe, Halley

Wright, Eldon Fmerson

*Zuckerman, Herbert Samuel

CUUKRSE

Sei. (Ch.
( o )

Sci. (Ph%
Sei. (Ph.)
Eng.
Eng.
Eng.
Eng.
Sci.(Ch.E.)
Sci. (Ph.)
Eng.

Sei. (Ch.E.
Sei. (Ph.)
Eng.
Eng.
Sei.
Fng.
Sei. (Ch.)
Sei. (Ch.)

Sei. (Ch.)
Sci. (Ch.)
Eng.
Eng.
Eng.
Sci.(Ma.)

211

1loME ADDRESS
Alhambra
Pasadena
Los Angeles
Los Angeles
Los Angeles
Glendale
Mosier, Oregon
Riverside
Wildemar
Hollywood
Riverside
1.os Angeles
Pasadena
Los Angeles
Torrance
Oceano
South Pasadena
Los Angeles
Pasadena
Fresno
Hollywood
1.os Angeles
Porterville
T.os Angeles
Berkeley

SOPHOMORE CLASS

NawvE
Anderson, Henry Fredrik
Andrew, Thomas Adelbert
Ashton, John D,

*Backus, Harrison Stout
Bamberger, Sidney Francis
Barnett, Earl Edgar
Beach, Elbert Hubbard

Beckerlegge, Bernard Drake

*Bender, David Fulmer
Berkley, George Merrill
Bernstein, Theo. 1.
Bonillas, Ygnacio
Bower, Evan George
Brown, Everett Francis

“Brunner, Eugene Mittell

*Byrne, Ralph Edward, Jr.
Carleton, I.ee Thurston
Clark, David Lewis, Jr.
Colodny, Mortimer
Core, Edwin John

*Coryell, Charles DuBois
Craig, Philip Henry
Crawford, Edgar Grenfelle
Dack, Bruce M.

*Dames, Trent Rayshrook

("nFURsn
ing.
ESci.
ng,
ESC%.
ng.
Eng.
Eng.
Sci.
Seci.
Eng.
Sci.
Sci.
Eng.
Eng.
Sci.
Eng.
Sci.
Eng.
Eng.
Iing.
Sei.
Eng.
Eng.
Eng.
Eng.

Home ADDrESS
Pasadena
Brea
Pasadena
Pasadena
Venice
Pasadena
Glendale
Pasadena
Spokane, Washington
Pasadena
Los Angeles
Hollywood
Long Beach
Ventura
Monrovia
Kansas City
Tos Angeles
Pasadena
Hollywood
Bakersfield
Wilmar
Burbank
Pasadena
Los Angeles
San Diego



o
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Davis, Madison Thenton
Dawson, Chas, A, Jr.
Dean, Arthur M.

De Milita, Joseph
*Detmers, Fred Henry
Douglass, Paul William
Downie, Arthur James
*Efromson, Philip Charles
*Fisen, Nathan

Eleonin, Vietor

Fiteh, Kemneth Stuart
Fletcher, Robert Dawson
Fort, Robert Oscar
Foster, Robert Warren
Franklin, Elmer Sherwood
Frieman, Rubin I{arold
Gardener, Cornelius Allen
Getzinan, Edwin Samuel, Jr.
Gordy, George Baxter, Jr.
Goss, 1.outs rurold

Gould, Laurcnce K.
Graham, Alexander Joseph
Griswold, Edward Allen
Groat, William

Grossman, Robert Brown
Hallanger, Lawrence
*Hartimann, Gregory Kemenyld
*Hess, Marion

Hill, James W,

Hofmann, Oliver Dimmitt
Hogan, Robert Charles
Hooks, Thomas William
Fooper, Duncan Leverich
Hunter, Francis Robert
*Johnson, James Stanley
Johnson, Norman Stanley
*Johnson, Sarmuel Yorks
Keenan, John Stunley
Kennedy, Edwin Russell
Kenny, Allen Ross
*Laslett, L. Jackson
*Lentz, John Adolph

Lewis, Wyvatt Hunter
Limber, Victor IHugo
Lindeborg, Abner Benjamin
Lyon, Chas. Gersham
Macdonald, Robert George
Madden, Albert Spencer
Marlow, Douglas George
Mathewson, Arthur Adelbert, Ji
Matson, Edward Jean
MecCleery, Walter Lyde
MeGirk, Lon Soland
Mead, Robert Rufus

Coukse

Eng.

Sci.

Sei.
Eng.
Eng.

Sci.

Eng.

Eng.
Sci.
Sci.

Eng.

Eng.

Fng.

Eng.
Sci.

Sci.

J<: ng.
Eng.

Eng.
Eng.
Eng.
Eng.
Eng.
Eng.
Eng.

Sci.

Sci.

Sei.
KEng.
Eng.
Fng.
Fng.

Sei.

Sci.
Eng.
Eng.
Eng.
Eng.

Sci.
Eng.

Sci.

Sci.

Sei.
Sei.
Sci.
Eng.
Eng.
Sci.
Sei.

. Eng.
Eng.
Sci.
Sei.
Ling.

CALIFORNIA INSTITUTE OF TECHNOLOGY

HOME ADLRESS
Pasadena
Pusadena
Chula Vista
Los Angeles
Los Angeles
Pasadena
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Southgate
Ios Angeles
Pasadena
Los Angeles
Santa Monica
Simi
Claremont
Pasadena
San Gabriel
Alhambra
Long Beach
Alhambra
Whittier
Beverly Hills
Alhambra
Pasadena
Atascadero
Pasadena
Eagle Rock
Durango, Colorado
Edinburg, Texas
Pasadena
Claremont
Pasadena
Pasadena
Pasadena
Los Angeles
Los Angeles
Pasadena
San Marino
Phoenix, Arizona
Glendora
Lynwood
Norway, Michigan
Los Angeles
Los Angeles
Pasadena
Newport Beach
Coronado
Altadena
Honolulu, L. .
FEI Monte
Pasadena
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NaME
Mehm, Joseph
Mendenhall, John D:le
*Mersman, William Alvin
Mitchel, Theodore S.
Monning, John Chester, Jr.
*Moore, William Wallace
*Morgan, Wendal Alton
Muller, Jerome Joseph
*Nelson, Wesley Walter
Newcombe, Dennis Arthur
Noble, Robert James
Olds, Earl Mortimer
Osborne, LeRoy Robert
Palm, Bernhard Nelson
Palmer, Durward Harry
Parker, Richard Tudor
Pauly, William Charles
Pearson, Harold E.
Pelzel, Robert E.
*Perrine, Charles Dillon
Pickett, George Henry
*Pierce, John Robinson
*Pipes, Louis Albert
Poulson, Donald Frederick
Prior, Christian Henry
Robinctte, Willard Clewent
Roeding, Fred Charles
Russell, Richard Lord
Saurenman, Decan F.
*Scholtz, Walter
*Schuhmann, Reinhardt, Jr.
Schulz, Clarence G.
Seavey, Walter Kelley
Secord, Grover Marion
Sharp, John Wilfred
Simpson, Winchell Heath
*Smallman, Robert Leslic
Smith, Warren Howard
Snearly, James Edmund
Spade, James Clifton
Spicer, Chas. B
Stewart, Harry IEdwin
*Suhr, Henry Bruno
Sullwold, John
*Telford, Robert Cedric
Terrill, Thomas Starr
Thompson, Alverdo Earnest
Tillman, Charles Emil
Warren, Kenneth P.
*Weinstein, Nicholas
Wheeler, Willilam Thornton
*Widess, Moses
Wright, Norman Hall

Eng.
Fng.
Scl.
Eng.
Eng.
ing.
Eng.
Eng.
Eng.
Eng.
Eng.
Sei.
Sei.
Eng.
Eng.
Fng.
Fng.
Sel.
Sci.
Sei.
Eng.
Eng.
Eng.
Sci.
Sei.
Eng.
Eng.
Eng.
Eng.
cl.
Sei.
Eng.
Eng.
Hng.
Eng.
Eng.
ing.
Eng.
Eng.
Eng.
Eng.
Fng.
Sci.
Sci.
Seci.
Eng.
Sci.
Eng.
Sei.
Eng.
Eng.
Eng.
Sei.
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Hlose Aobriss
El Moute
Van Nuys
Alhambra
Alhambra
Los Angeles
Pasadena
Hollywood
Glendale
Turlock
Los Angeles
San Diego
Los Angeles
I.os Angeles
South Pasadena
Fullerton
I.os Angeles
Los Angeles
Pasadena
Highland Park
Hermosa Beach
Pasadena
Pasadena
South Pasadena
Idaho Falls, Idaho
Santa Monica
Prescott, Arizona
Berkeley
Long Beach
Pasadena
I.os Angeles
Gunnison, Colorado
T.os Angcles
Pasadena
Alhambra
San Diego
South Pasadena
Los Angeles
Pasadena
Tong Beach
ITuntington Park
Pasadena
Globe, Arizona
Deep Springs
Pacific Palisades
T.os Angeles
Pasadena
Ios Angeles
San Pedro
Orange
Palms
Richgrove
Pasadena
Pasadena
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FRESHMAN CLASS

NAME
Allen, Robert James
Anderson, Robert Carron
Anderson, Walter Edward
Babcoek, Horace Welcome
Bellts, Henry Antonio
Birdsey, William Canvin
Boche, Robert DeVore
Boehmer, Harold
Bohen, Robert Martin
Boykin, Robert Owen
Bovle, John
Bradley, Harold C., Jr.
Brown, Robert
Bruman, Henry J,
Bushnell, David P.
Cabanillas, Carlos Antonio
Carr, Joseph Phillip
Carrick, Thomas Hallam
Charters, Alexander C., Jr.
Chase, David Ordean
Childers, Milford Carlson
Cleveland, Donald Leroy
Collins, Lawrence Joseph
Connor, Chandler Harvey
Conover, Joseph Francis
Cortelyou, Jack Taylor
Coward, Lamar Harvey
Cox, Herbert Orville
Craig, Carroll
Crutchfield, Richard S.
Desmond, Jack Maxwell
Dibble, Barry, Jr.
Dietrich, Robert Alexander

Dodge, Burnham Holdsworth

Doll, Edward Bushnell
Donahue, Willis Ray
Douglas, Duncan Ilowitt

Downs, George Wallingford, Jr.

Dunbar, Oliver Churchill
Eccles, Robert Spencer
Emerich, Robert Lee
FErickson, Walter Eric
Escherich, Roland Flerman
Etter, Lewis Fort
Everett, Wilhehn Sydow
Felt, Robert Carlen
Fomilyant, Anatol Anatol
Forney, Gerard Joseph
Gertmenian, Norman A.
Gordon, Garford Gailord
Graham, Eugene

Gravitt, Bruce Benson

Hoxe ADbrESs
Fullerton
Hollywood
Pasadena
Pasadena
Auburn
Chicago, Illinois
Seattle, Washington
Salt Lake City, Utah
Downey
Pasadena
Pasadena
Madison, Wisconsin
L.os Angeles
[.0s Angeles
I.0s Angeles
T.os Angeles
San Pedro
T.os Angeles
Portland, Oregon
Glendale
Glendale
Wilmar
Hemet
Los Angeles
Dover, New Jersey
Los Angeles
Rivera
Pomona
Beverly Hills
Arcadia
Pasadena
Redlands
I.os Angeles
South Pasadena
Los Angeles
Ontario
Qakland
Claremont
Canton, Massachusetts
Huntington Park
Hollywood

Jersey City, New Jersey

Altadena
Los Angeles
Ventura
Gardena
Hollywood
Hollywood
Pasadena
IPasadena
Los Angeles
Lynwood
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Name
Gregory, Jamncs Nathaniel
Gulick, Howard E.
Haight, Fletcher Morris
Hallgren, Jack Ivar
Hannay, Patrick MacDowall

Hansen, Henry Yens Ebberup

Hebel, Francis Frederick
Hinrichs, Frederic William
Howard, Frnest Russell
Howard, Robert Adrian
Howland, Walter Lavern
Hubbard, Elbert Eugene
Jackson, Raymond Earl
Johnson, Ford Lawrence
Joseph, Paul Alton

Jurin, Nicholas V.
Kalliwoda, Herbert Robert
Kartzke, Paul Louis
Kelly, Dunford Auwustermell
Kidd, Raymond Edward
Kuhlman, Alan T
Kullberg, John Harl
Kurata, Fred

Levering, Francis Joseph, Jr.

Lien, Elvin Bernard
Little, John Robert
TLowe, Robert Kay
Lutes, D. Wallace

Mahr, Andrew R., Jr.
Marmont, George Heineman
Mathewson, Dan Reinert
McClain, Franklin James
Melichar, Lloyd Franklin
Meyers, Samuel Phillip
Michener, Harold David
Miller, Robert Bernard
Mitchell, H. Allan
Moore, Henry Sperry
Moore, Morton Estes
Morris, Lee Pierce
Murdock, Wilson

Myers, Bryant Elmer
Naylor, Ralph Arthur
Newton, Charles Vernon
Nicolson, Garth Fancher
Nies, Nelson Perry
Nivens, Francis Audie
Norwood, Thomas Logan
Ohashi, George Yoshio
Patrick, Charles W.
Patton, Warren Lomax
Pearne, John Frederick
Poladian, I.ecvon Avedick

[ose Anokess
San Marino
Glendale
Monterey Park
Corona
T.a Jolla
Copenhagen, Denmark
Carpinteria
Pasadena
Pasadena
T.os Angeles
Temple City
T.0s Angeles
T.ong Beach
Ephraim, Utah
Los Angeles
T.0os Angeles
Pasadena
Pasadena
T.os Angeles
Monrovia
Santa Ana
Kingsburg
Rialto
Glendale
Tacoma. Washington
Xenia, Ohio
San Francisco
T.a Mesa
Santa Ana
Hollywood
Coronado
T.0s Angeles
Ontario
Pasadena
Pasadena
Monrovia
Oxnard
White Plains, New York
Hollvywood
Hollvwood
Beaver, Utah
Santa Barbara
Pasadena
Westwood
Pasadena
T.0s Angeles
Santa Monica
Pasadena
T.os Angeles
Huntington Beach
El Segundo
Pasadena
Los Angeles
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NanE 1lomE ADDRESS
Powers, Richard Taylor Bell
Radford, Jantes Croxton South Pasadena
Ribner, Herbert Spencer Hollywood
Roberts, Paul Clark Los Angeles
Remoli, John Albert Los Angeles
Rooke, Donald R. Pasadena
Rossire, Hugh McCulloch Redlands
Ross, Robert Iewis South Pasadena
Sackrider, Frank Stevens Covina
Scheetz, Carlton Frank I.0os Angcles
Schiller, Harold Venice
Schmahl, Walter Allen Los Angeles
Schmidt, Walter Malcolm Los Angeles
Schneider, Charles Louis Tujunga
Schreck, J. Robert I.0s Angeles
Schwien, Nevin San Marino
Sexton, Louis Perry Pasadena
Sharp, Robert Phillip Oxnard
Sherborne, John Elliott Orange
Shipley, William Clapper Los Angeles
Shoemaker, Orin Henderson Anaheim
Shreve, George Wilcox San Jose
Sieland, Henry Joseph Oxnard
Simmons, Edward Ernest, Jr. L.os Angeles
Skinner, Davis Ayres Los Angeles
Slattery, John Joseph Piedmont
Sluder, Darrell Hayes {.os Angeles
Smith, George Sidncy Oakland
Stratton, I. Harris Pasadena
Switzer, Alfred Ivan San Gabriel
Thomas, Charles Franklin Pasadena
Tracy, Francis Gallatin Carlsbad, New Mexico
Travers, William Albert L.os Angeles
Traynor, Raymond William Los Angeles
Van Osdol, George William 1.os Angeles
Varney, Frederick Merrill Los Angeles
Walley, Bernard Los Angeles
Welch, Charles Luis L.os 1&[1@*(;105
Wenzlaff, Edgar Glendale
‘Wheeler, Edgar James Alhambra
‘White, Charles Edward El Monte
Wiedow, Carl Paul Los Angeles
Wilson, Charles Robert Glendale
Woodward, Glen Everett Ontario
Wyatt, Francis William Moapa

SPECIAL STUDENTS

Counts, Gerald Alford Pasadena
March, David Henry New Orleans, Louisiana

Vandenburgh, John Jones Glendale
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National and International Research Fellows ... ..
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Engineerin
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Special
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Subject Page
Abbreviations ... L. 137, 232
Absences 7
Accounting 22

inistre . 8
ot .73, 110
on to Upper Classes . 77
on to Graduate

Standing ... ..o o 110
Advanced Aerodypamics . L. 195
Advanced Alternating Current

Machinery

Advanced Calculus
Advanced Degrees
Advanced Economic Geology ...208
Advanced Descriptive

Geometry ............ ... ... 201
Advanced Electrical
Engincering .................. 172

Advanced Frechand Drawing ..199
Advanced Machine Design .
Advanced Machine Drawing ....200

Advanced Physiology .......... 212
Advanced Problems in Airplane
DESIZgIl v eiiieiniiiiinen 195

Advanced Standing ..
Advanced Structural Dr ’mew ..200
L1

Advanced Surveying ..... 83
Advanced Thermodynamics and

Airplane Engines ............ 195
Advanced Work in

Engineering ......... 172, 192, 202
Advisory Council ............... 8
Adviser in Athletics ........ 8
Aeronautical Engineering .. .152
Aeronautical Laboratory . 63
Aerodynamiecs .............. .195

Aerology and Meteorology
Aeronautical Engineering
Aeronautical Laboratory
Aeronautical Power Plants .
Aeronautical Seminar
Aeronautics
Aid for Students ..
Airplane Design .
Algebraic (;eometry
A]lgnment Charts and
Mathematical Instruments ...162
Alternating Current Analysis ...17
Alternating Current I.aboratory.170
\lternating Currents ...
Alumni Scholarships
Analysis of Karthquake 1offects
Upon Structures
Analytic CGeonletry ..
Analytical Mechanics .
Ancient and Medieval IHistory .2
Applied Chemistry, Rescarch
Taboratory
Applied Mechanics
Arched Dams
Asxembly

Subject Page
Assistants in Administration ... 44
Assistantships
Associated Student Body

A
Axtrophysical Observator
L.aboratory ............
Astrophysies ........
Astronomy and I’hy
Club .......oeaal
Athenzum ...
Athletic Council .
Athletics ..........
Atomic Structure ..............
Bachelor of Science,
Degree of ....vvevinnn.on. 86, 220
Balch Graduate School of the
Cieological Sciences .......... 100
Biochemistry 212
Riology ........

Biological IL.abore
Blacker House

Blacker Scholarships ........... 87
Block Diagrams and Land

FOrMS . .vesninnimiiinennn 201
Board of Trustees .............. 7
Books, Cost of ........... ... .. 79
Breakage ..........coiiiiviiia, 79
Bridge Laboratory of Physies... 60
Buildings and Facilitics ........ 60
Business Administration ....... 223
Business Economies ........... 224
Business Law .....ccoi..an, 223
Caleculus ......oiiiiii iy 161
Calculus of Observations ....... 162
Caleulus of Variations ......... 165
Calendar ...........ccoovuiiian. 4, 5

California Institute Assoclates.. 55
California Tech, School P'aper.. 70
Change of Schedule
Chemical Applications of

Spectral Data ................ 181
Chemical Engineering

.................. , 150, 174, 180
Chemical Laboratory ........... 61
Chemical Principles ............ 176
Chemical Research ........ 177, 180
Chemical Thermodynamics ..... 178
Chemistry ......... 93, 121, 150, 174
Chemistry, Applied, Lahoratory. 62
Civil Engineering ...... 95, 148, 183
Clivil Engincering Design 86

Class Standing .............
Cleveland Loan Fund ....
College Year ..
Colloid and Surface Chemistry
Commencement
Comparative I’hysioltogy and
Anatomy
Complex Variable
Conditions Removed




Subject Page
Concert Courses ............... 69
Conger Peace Prize .....71, 8¢, 231
Contemporary American

Literature .........c.oeeviiiiann 214
Contemporary English and

European Literature ......... 21t
Constitution of the United

States ..ol 210
Contents .3
Corporation Finance .223
Cosmopolitan Club ............. 71
Cost of Supplies and Books .... 79
Course in Engineering ..... 139, 148
Courses in Science ........ 5, 143
Courses, Undergraduate ....... 137
Credits .....coviii v 83
Crystallography ................ 204
Crystal Structure and Molecular

Structure ... a i 179
Culbertson Hall .... . 64
Current Topies ................. 219
Cytology ......v... ... 00210 212
Dabney Hall of the

Humanities ............... 64, 108
Dabney HOUSE .....cevriinnann. 68
Damage to Property ........... 81
Daniel Guggenheim A eronautical

Laboratory «c..ueeeuiinenaiaiann 63
Daniel Guggenheim _Airship

Institute ........... .. ... 98

Daniel Guggenheim Ciraduyate
School of Aeronautics ........ 098

Dates of Examinations 5, 18

Deans

Debating
Degrees
Degrees Conferred, 1930 ........ 227
Description of Dnder‘gradu%te

and Fifth-Year Courses ...... 134
Descriptive Geometry ..... 200, 201

Design of Aero Foils and

Streamline Bodies
Design of Airplanes ...
Developmental Mechanic
Dielectrics
Differential Kquations
Differential Geometry
Direct Currents

Direct Current Laboratory ..... 168
Discipline
Dismissal
Divisions of the Institute ...... 46
Division of the Year ........... 5
Doctor of Philosophy,

Degree of
Dormitory
Drake Scholarships

Drawing

Dramadtics
Earthquake Effects, Structures..
Economics

Economic Geology Seminar L2058
Fconomic History ......... 21, 222
Educational Policies ........... 57
HEducational Facilities ......... 60
Elasticity Applied to

Aeronautics ........... ... ... 106

Electric Strength

of Trieleetries. 172
Electric Traction 170

219

Subject Page
Electric Transients .. .......... 171
Electrical Communication ...... 169
Electrical Design, I’IIHOIDI(‘\ of 172
Electrical Engineering. .95, 149, 168
Flectrical Laboratory .......... 69

Ilectrical Lighting and Power

Distribution
Klectrical Machinery
Klectrical Measurements’
Electricity and Magnetis .154
Electricity, Sound and Lxght .154
Electromagnetlc Waves,

Theory of :
Elementary Aerodynamies of the

Airplane ............... 194
Elementary Airplane Des L. 194
Elementary Biology ............ 210
Elementary Descriptive

Geometry . 200
Elementary Freehand Drawing.149
Elementary French 217
Elementary German . 2217
Klementary Italian 217
FKlementary Mechanical

Drawing .....coeiieniiiiinen.. 199
Elementary Paleontology ...... 03
Flementary Theory of Tensors.164

........ 184

Elements of Structures
Iimbryology .
Fmplovment ....
Engine Laborator
Tingineering
Jingineering
Ingineering Conferenc
Iingineering Drawing
ngineering Mathematical
Physics
Engineering
Laboratory
Tngineering Seminar
Engineering Societies

English ......... .. i
Tnglish Composition and

Reading .......coooiiiiiii.. 213
English Literature, Survey of .214
Tnrollment ................. 232
Tntrance Examinations..73, 71, 110

Intrance Requirements. .73, 77, 110
Lthics
Tvolution of Morality
xaminations
Exclusion from Classes
Executive Council .........
Expenses
Experimental Farm, I’lant .
Experimental Zoology .
Extra-Curriculum Oppmtumtles 6"
Facilities, Educational
Faculty .
Faculty Committee on Student
Relations ¢
Faculty Officers and Committees b
Fees v, 76, 79, 111
Fellowships and A
ships
Field Geology e
Iifth-Year Courses
Financial Organiz:
Ileming House
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Subject
Four-Ycear Courses
Ifreehnnd Drawing
French T
Freshman Admi
<hninn Class

Freshhman I'rize Scholarshins .. 87

Functionals and Ifunctional
Lqguations .........

Gates Chemical Laboratery ... 61

General Aeronautics ........... 194

General Botany ..... 2]

General Chemist
General TNcounomic
General Regulation
General Zoology
Gtenetics

L2110 212
e %ul\(\\m;, .188
........... 100, 122, 151, 203
Seminar

Geology
(reologlcal Rescarch
Geometrical Transformations

and Invariants
CGeamorphology
tieophvsical Prospecting
(ierman, TNlementary
L.anvl Literature
Crading, Scholastic
(iraduate Life ..
Graduate Opp ortunitie
(iraduate Standing
Graduate Stodents ...
Graduates. 1630
Graduation
Graduation with Honor
Greek
(ruests
Guggenheim Acronautical

Laboratory ................ 63, 98
Hall of the Associates ......... 66
Hall of the Humanities ..... 61, 108
Heat IJongineering ..... 1! , 191, 193
Heat Radiation and Quantum

Theory ... 157
Herman Loan Fund ............ 80
High Potential Resgearch

Laboratory 61
Higher Dynamics .............. 157
Highway IEngineering .......... 181
Highway Problems ............. 188
Histolog8Y «veeier e i, 211
Histological Technique ....... .. 211
Historical (ieology ............. 203
History and Government ....... 219
History of Christianity ......... 219
Holidaxs F

Honor Sys
Ionor Sta

Honor %tuduntx Ald for oo
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Humanities, ITall of the
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Ilydraulic Laboratory
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Hydraulic Machinery ... ..., .. 202
Hydraulics .....................°

Hydrodynamics .
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Intercollegiate Sports .
Internal Combustion Tngin
Tutegral Ioquations
Intramural Sports
Introduction to Philosophy
Introduction to Mathematical

Physies ... ...
Introduction to the Th

Relativity ....................
Introduction to Theory of

Numbers ..................... f

Introduction to VWave Jdechani
Invertebrate IPPaleotitology

Irrigation and Water Supply
Italian, Elementars ............2 17
Ttalicized Subjeets ......... ... .. 83
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Junior Prize Scholarships ...... &8
Junior Travel Prize ... ... ... 849
Kerekhoff Lahoratories of

Biology ... i (i35}
Kinetic Theory ................. 156
T.ahoratories .................... 60
Lauboratory Studies in

Seismology ... 206
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Late Regis
T.eave of Absence
Lecture Cours
Tettering
T.ibraries
Literature
Titerature of the
T.oan Funds
Machine IDesign . ! ¢
Machine Design Options ........ 190
Machine Drawing and
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Marine Biology .................
Marine Station at Ralbhoa
Masonry Structures
Master of Science,

Degree of
Materials and Proce
Mathematical Anal
Mathematical Phys

Introduction to
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Mathematiecs Review
Mathematics of Finance .......222
Mechanical Drawing
Mechan 1 Engincering
Mechanics, Applied
Mechanics, Molecular

and Hent
Mechanism
Metallography
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Metals Research

Iitle
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Subject T'age
Meteorology and Aerology,

Elements ............. ... .. ... 106
Million-Volt Transformer ...... 61
Mineragraphy ............o.oc... 208
Mineralogy .....................204
Minimum Scholarship Require-

ments ......... ...

Modern Analy
Modern Aspec

ThEeoTY vt eie e i 158
Modern Drama B
Modern Iluropean Flistory ...... 219
Modern IL.anguages 217
Modern Physics 164

Modern Theory

Toquations .
Modern Theories of Differenti
Invariants ...........
Moore's General Amnaly s
Introduction to . .............. 166
Mount Wilson Observa-
tory ... 66, 104, 125

National Rescarch Fellowships..124
Non-Metalliferous Deposits ... .208
Norman Bridge L.aboratory of
Physics
Observatory Council
Officers, Administrative
Officers of the Board of
Trustees
Officers and Committees of
the Faculty
Olive Cleveland I'und
Ontics
Options
Ore Depoqts
Organic Chemistry
Organic Chemistry
Conference
Organic Chemical Analysis
Paleontology .......... 100, \
Partial Differential Tquations
and Tensor Analxsis
Part-Time Schedule
Petrography
Petroleum TInstitute
Petrology
’hilosophy
Photochemistry
PPhysical Chemistry T.aboratory. 11(‘
ical BEducation 7

ical Examinations .. ..
ical Geology .. .........2 07
vsical Opties and Quantum
Theory of Spectral Lines
Physics

Phy s of the Atmo'ﬂ»hen:
Th s of the INarth .....
Physics ILaboratory-

ics Review
siographic Sketching
Physiology
Pi Kappa Delta ..
Plane Table Surv evmg N
Plant Physiology
Policies, Educational ........
Potential Theory
Power Plant Engineering

Subject Trage
Principles of Ilectrical Design. . 172
Prizes 7
Probability and lL.c
Probation ........
Propeller Design
Propeller Thearies
Properties of Fluids and lle-

mentary Hydrodynamics ... ..195
I’ublic Lectures
Tublic Works Fund
Publications in ‘\thheman(

Physics, Chemistry, Bm]rm_\

(‘ooloz{\ Pdleomolom, Hu-

manities, and 17 ngn'f- Ting. 126
Qualitative Analvsis ... ... 175
Quantitative Ana S .. 175
Quantum Mechanic L1658
Quantum Theory ..... . 158
Quantum Theory of R 158

Raphael Herman Loan Ilund ... 80
Railway IKngineering
Railway Surveving
Qeading in IEnglish
Reading in French,

German
Refrigeration I'lants
Registration ............. n
Registration Fee
Reinforced Concrete
Reinstatement .
Reports .....
Relativity
Requirements for ..
Requirement for Graduation....
Requirements, Scholastic .......
Research Associates
Research Confercnce
Research Fellowships
Research L.aboratory of

Italian or

[,

-
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Applied Chemistry ........... 62
Research in Ihysics ............ 159
Rescarch Manipulations ... .. .. 180
Ricketts House ...

Roster of Students :
Sanitation Research ... ... ... 188
Schedules of Undergraduate

CoUurses  ......viiiinii .. 137
Schedules of Fifth-Year Courses. 148
Scholarships ..o, 79, 87
Scholastic Grading and Re-

quircments
Science Course
Science of Metals
Scientific German
Seismological Research

Laboratory ............... 1, 101
Seismology ... .. 101, ]‘i 3, 206
Sclected ¥eonomic Problems....221
Self-Support ... .. .. 80
Seminar in Algebra ........ 165, 166
Seminar in American 1listory

and Government .............2

Seminar in (‘frvlltillLl()us Group R
Seminar in Keonomice Geology. .208
Seminar in Functionals and

Functiornal Equations ........ 167
Seminar in Invertebrate 3
Paleontology ... .. .. ... .. 207
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Subject - Trage
Seminax in Mineralogy and
Petrology ...... ..ot 208

Seminazr in AModern Theories

of Integration .
Seminax in Physical Geology....207
Seminar in Social and

Eeconomic Problems ..........223
Seminar in Theoretical

PhysiCS ..., 159
Seminar in Vertebrate

Paleomntology ................. 207
Seminar on Technical High

Voltage Problems ..... 172
Sewage Treatment Plant De 188
SEWeragZe oot niraain
Sigma Xi ..oeveiiiiiiiin ..
SoCiolog Y vt

Sophomore Mathematics
Sophomore Prize Scholarship ... 88

Sound, Theory of ............... 157
Southermn California 1’ublic

Spealking Assn. ............... T0
Special Composition ............ 215
Specifications and Design of

Electric Machinery ........... 171
Spelling ... i 216
Staff of Instruction and

Research ...............oo. 10, 46
Statically Indeterminate

Structures ......
Statistical Mechanics .
Statistices ... el 2 22
Steam X.aboratory 3
Strength of Materials .......... 197
Structural Design .............. 186
Structural Drawing and

Lettering ........ ... ..o
Structural Geology .............
Structure of Crystals
Structures ... ....ooieiiviine.a.
Student Employment .
Student Houses ........
Students on Probation .......... 83
Student Organizations ......... 69
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