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1933 

JANUARY 3, ""'''"""".'' """"""",Registration (9 A. M. to 3 P. M.) 
JANUARY gL"" ","'."" ......... "" ,Examinations for Removal of Conditions 
MARCH L"Last Day for Applications for Fellowships and Assistantships 
MARCH 1.5-18 ""'''''''''''.". "" ....... "."".""""." .. ,, ........ Term Examinations 
MARCH 18" """""""."." ..... ,,... """ ... ""End of Second Term (lg M.) 
MARCH gO ... ""N otifications of Award of Fellowships and Assistantships 
MARCH 19-2G""".",,,,,., .. ,,.,., ..... ,.,,,,,,,,, ..... , ......... , ..................... , .. " .. " ....... , ...... Recess 
MAJICH '2" .. ""." """ ........ "" .. "" .............. Meetings of Registration Committees 
MARCH 021.." .. ". ""."" ...... " ........ " ......... " .. " .. Registration (9 A. M. to 3 P. M.) 
APIUL 15 ... """"" """ .... ""."."." ....... Examinations for Removal of Conditions 
MAY :,-6"".. """.".Examinations for Admission to Freshman Class 

and for Freshman Scholarships 
MAY 8."."".".... """."." ...... Last Day for Removing Senior Deficiencies 
MAY '2.5 ..... """Last Day for Examinations and Presenting Theses for the 

Degree of Doctor of Philosophy 
MAY 30 .... "."" .. "" .... " .... """ ............................ """".,,,, ... ,, .. Memorial Day Recess 
JUNE 3" ... " ..... ".End of Examinations for Candidates for the Degrees of 

Bachelor of Science and Master of Science 
JUNE 6-10"" .... Tcrm Examinations for all Undergraduates except Seniors 
JUNE 6 ........ "."" ............. Meetings of Committees on Course in Engineering 

and Course in Science (10 A. M.) 
JUNE 1.. .... " ... ". " .... " .. "" ............................. " .... Faculty Meeting (10 A. M.) 
JUNE 8""", .. " "" .. "'''''''''" ............ , .... '' ...... '''', ...... ''.... """'''"" .... "Class Day 
.TUNE 8 .......... ,,""" "", .............. "" ........ Annual Meeting of Alumni Association 
JUNE 9 """",,,,,,, """, ............. ,", ............ "" ............ ,., .. , .... " ......... ,.Commencement 
JUNE 10,,,,,,, .. ,,,,, ", .. ,""''', .. , ...... " ...... , ...... , .... End of College Year (1:2 M.) 
JUNE 8-10 .. " .. ,,, """"",Examinations for Admission to Upper Classes 
JUNE 19",,, .. ,,,,,,,, . ""Mecting of Freshman Registration Committee 
JUNE gO""" .... ,, , .. "",, ........ , .......... Meeting of Registration Committee 
SEPTEMBER 8-9 "",,,,Examinations for Admission to Freshman Class 

(See Page 70) 
SEPTE:>fBER 15-16" ,,,,,,,,,,,,,,,,,Examinations for Admission to Upl'er Classes 
SEPTEMBER gL""" .... " ...................... Examinations for Removal of Conditions 
SEPTEMBER gL... ..""", .. """",Registration of Freshmen (8:30 A. M.) 
SEPTElIfBER 21-22", """" .... , .. "Registration of Students Transferring from 

other Colleges (9 A. M. to 3 P. M.) 
SEPT>:lIIBER 2,1.. .. " .. , .. , .. , .. ",General Registration (9 A. M. to 3 P. M.) 
SEPTEMBER '25........ "" .... """''''''''',, .. , .. , .................. Bcginning of Instruction 
N OVElIIBER 30-DECEMB>:R 3 .. , .. ", .. ,,, .......... , .. ,, .. , .. ,, .... ,,"", .. ,, Thanksgiving Recess 
DECElIfBER 4 .. "Last Day for Announcing Candidacy for Bachelor's Degree 
DECEMBER 13-16", """ .... "'''''''''" .. '''" ...... " .. ",,, .. , .. ,, "Term Examinations 
DECEMBER IIi.. ,,,,,,,Last Day for Applications for Candidacy for the 

Degree of Doctor of Philosophy in June, 1934 
DECElIIBER 16. '''" .. , .................................. End of First Term (1:2 M.) 
DECEMBl:R 30.. "" .... ,,,.,, .. ,, .......... ::\1cetings of Registration Committees 
JANUARY 2, 193·L, .. , .... , ............ , .... , ...... Registration (9 A. M. to 3 P. M.) 
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(A rranged in the order of seniority of service) 

HIRAM "V. W ADSWORTH ............................................................................ Pasadena 
ARTHUR H. FLEMING ................................................................................ Pasadena 
GEORGE E. HALE ........................................................................ South Pasadena 
CHARLES W. GATES .................................................................. Fordyce, Arkansas 
HENRY M. ROBINSON ................................................................................ Pasadena 
R. C. GILLIS .................................................................................. Pacific Palisades 
HARRY CHANDLER ................................................................................ Los Angeles 
HENRY W. O'MELVENY ...................................................................... Los Angeles 
ALLAN C. BALCH .................................................................................. Los Angeles 
LOUIS D. RICKETTS .................................................................................... Pasadena 
WILLIAM L. HONNOLD ........................................................................ Los Angeles 
HARRY J. BAUER ........................................................................................ Pasadena 
BEN R. MEYER ...................................................................................... Los Angeles 
HARVEY S. M UDD ................................................................................ Bever ly Hills 
JAMES R. PAGE ...................................................................................... Los Angeles 

OFFICERS 

ARTHUR H. FLElUING ................................................................................ President 
ALLAN C. BALCH .................................................................. First Vice-President 
CHARLES W. GATES ................................ Second Vice-President and Treasurer 
HIRAlU "V. WADSWORTH ..................................................... Third Vice-President 
EDW A ltD C. BARRETT .................................. Secretary and Assistant Treasurer 

FINANCE COMMITTEE 

ARTHUR H. FLEMING, Chairman 
ALLAN C. BALCH Wn.I,IAlU L. HONNOLD 
CHARLES 'V. GATES BEN R. MEYER 

LOUIS D. RICKETTS 



AIImtutntrattul' (@ffirl'rn nf th,l' lIuntttutl' 

EXECUTIVE COUNCIL 

ROBERT A. MILLIKAN, Chairman 
ALLAN C. BALCH 
ARTHUR H. FLEMING 
GEORGE E. HALE 

THOMAS H. MORGAN 
WILLIAM B. MUNRO 
ARTHUR A. NoYES 
HENRY M. ROBINSON 

EDWARD C. BARRETT, Secretary 

CHAIRMEN OF DIVISIONS 

ROBEItT A. MILLIKAN .... Physics, Mathematics, and Electrical Engineering 
AItTHUR A. KOYEs ................................ Chemistry and Chemical Engineering 
FRANKLIN THoMAs .................................... Civil and Mechanical Engineering 
JOUN P. BUWALDA .................................................... Geology and Paleontology 
THOMAS H. MOMAN .................................................................................... Biology 
CLINTON K. JUDy .................................................................................. Humanities 
ROYAL W. SORENSEN .............................................................. Physical Education 

OTHER OFFICERS 

FREDERIC W. HINItICHS, JR .................. _ .................... Dean of Upper Classmen 
JOHN R. MACARTHUR .............................................................. Dean of Freshmen 
EDW A ltD C. BARItETT ............................................................................. __ ... Secretary 
HARRY C. VAN BUSKIltK._ .. _ ..... _ ..... _ ... _ ............ _ ..... _ .... _ .. _ ... __ ..... _._ ... _._ .... ___ Registrar 
W. NOEL BIRCHBY .............................. _ ................................... Assistant Registrar 

AIIutnnry illnuurtl 

JOHN J. CARTY, Vice-President, American Telephone and Telegraph 
Company. 

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

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

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

CUAItLES L. REESE, Chemical Director, E. I. du Pont de Nemours and 
Company. 
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OFFICERS 

ClIAIHl\JA", .Iohn P. Buwald". 
SECRETARY, H. C. Van Buskirk. 
DEAN OF UPPER CLASSl\TEN, F. W. Hinrichs, ,Jr. 
DEAN OF FRESHMEN, J. R. Macarthur. 

FACULTY BOARD 

Chairman, Romeo R. Martel; Secretary, H. C. Van Buskirk. 
The Board consists of the officers of the Faculty, of the chairmen of 

the Divisions of the Institute, of the chairmen of the ten Faculty Com
mittees named below, and of three memhers at large. 

FACULTY COMMITTEES 

REGISTRATION, Chairman, H. C. Van Buskirk. 
FRESHMAN ADMISSION AND REGISTRATION", Chairman, J. E. Bell. 
ADl\IISSION TO UPPER CLASSES, Chairman, S. J. Bates. 
COURSE IN ENGINE>:RING, Chairman, ''If. W. Michael. 
COURSE IN SCIENCE, Chairman, W. R. Smythe. 
GRADUATE STUDY, Chairman, R. C. Tolman. 
HONOR STUDENTS, Chairman, Morgan 'Yard. 
STUDENT RELATIONS, Chairman, F. Thomas. 
PHYSICAL EDUCATION. Chnirman, R. \V'. Sorensen. 
STUDENT HEALTH, Chairman, H. Borsook. 

JJJistttug 'rnfrssnrs. 1932-1933 

Nn:r.s BOHR, Sc.D. 
Theoretical Physics 

PETER DEBYE, Pn.D. 
Theoretical Physics 

ALBLR'!' EINSTEIN, PH.D., Se.D., LL.D. 
Theoretical Physics 
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HORER'!' AXDREWS }IrLLIKAX, PH.D., LL.D., Sc.D., Nobel Laurea~e 
Professor of Physics 

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

A.B., Oberlin College, 1891; A.M., 1893; Ph.D., Columbia University, 1895. 
Assistant in Physics, University of Chicago, 1896-1897; Associate, 
1897 -1899; Instructor, 1899-1902; Assistant Professor, 1902-1907; Asso
ciate Professor, 1907-1910; Professor, 1910-1921. Sc.D. (hon.), Oberlin 
College, 1911; Northwestern University, 1913; University of Pennsyl
vania, 1915; Amherst College, 1917; Columbia University, 1917; Uni
versity of Dublin. 1924; Yale University. 1925; Leeds Univerooity, 1927; 
Princeton University, 1928; New York University, 1929; Harvard Uni
versity, 1932; LL.D., University of California, 1924; University of 
Colorado, 1927; University of Michigan, 1929; University of Southern 
California, 1931; Ph.D. (hon.), King John Casimir University, Lwow, 
Poland, 1926; University of Ghent, 1927; Docteur Honoris Causa, Uni
versity of Liege, 1930; Vice-President, American Association for the 
Advancement of Science, 1911; President, 1929; President, American 
Physical Society, 1916-1918; Lieutenant Colonel, U. S. A., and Chief, 
Science and Research Division of Signal Corps, 1917-1919; American 
Representative, Troisieme Conseil de Physique, Solvay, Brussels, 1921; 
Exchange Professor, Belgium, 1922; American Representative, Com
mittee on Intellectual Cooperation, League of Nations, 1922-1932. 
Fellow of the Oberlaendar Trust, 1931. Member, American Philosophi
cal Society, National Academy of Sciences, American Academy of Arts 
and Sciences. Corresponding Member, Societe Batave de Philosophie 
Experimentale a Rotterdam, Academie des Sciences de Russie, Institut 
de France Academie des Sciences, Royal Accademia della Scienze Dell' 
Istituto Bologna, Accademie Lincei, Rome. Hon. Member, Royal Insti
tution of Great Britain, La Societe Hollandaise des SCiences, Royal 
Irish Academy, Die Gesellschaft del' Wissenschaften zu G6ttingen, 
Bayeresche Akademie del' vVissenschaften zu Muenchen, Association 
des Ingenieurs de Liege, KaiserJich Deutsche Akademie del' Naturfor
scher. Recipient of Comstock Prize, National Academy of Sciences, 
1913; of Edison Medal of the American Institute of Electrical Engi
neers, 1922; of the Nobel Prize in Physics of the Royal Swedish Acad
emy, 1923; of the Hughes Medal of the Royal Society of Great Britain, 
1923; of the Faraday Medal of the London Chemical SOCiety, 1924; of 
the Matteucci Medal of the Societa 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; of 
the Gold Medal of the Radiological Society of North America, 1930; 
and of the Gold Medal of Honor, Roosevelt Memorial Foundation, 1932. 
Chevalier de l'Ordre National de la Legion d' Honneur, 1931. Califor
nia Institute, 1916-

1640 Oak Grove Avenue 

THOl\IAS HUNT MORGAN, PH.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., Univ'rsity of Kentucky, 1886; M.S., 1888; Ph.D., Johns Hopkins Uni
versity, 1890. Professor of Biology, Bryn Mawr College, 1891-1904; 
Professor of Experimental Zoology, Columbia University, 1904-1928. 
LL.D., Johns Hopkins University, 1915; University of Kentucky, 1916; 
McGill University, 1921; University of Edinburgh, 1922; University of 
California, 1930; Sc.D., University of Michigan, 1924; Ph.D. (Dr. of 
Nat. Phil.), Heidelb3rg University, 1931. Fellow of the American Asso
ciation for the Advancement of Science (President, 1930); Member, 



10 CALIFORNIA INSTITUTE OF TECHNOLOGY 

American Philosophical Society; President, Kational Academy of 
Sciences, 1927-1931; Member, Linnean Society of London; Royal Society 
of Sciences of Denmark; Foreign Member, Royal Society of London; 
Finnish Society of Sciences; Associate Member, Societe Royale de" 
Sciences l\rledicales et Naturdles de Bl'uxelle:-;; Socj(;ty Delge de 
Biologie, Bruxelles; Societe de Biologie de France; Corresponding 
:Membcl', Zoological Society of London; Academie des Sciences de 
!lussie; Bavarian Academy of Sciences; Honorary Member, !loyal 
Irish Academy; Ordinary Member, Royal Society of Sciences of 
lJpsala; Foreign Associate, Royal Accademia Nazionale dei Lincei, 
Rome; Correspondent, Academie des Sciences, Institut de France. 
California Institute, 1928- 1149 San Pasqual Street 

WILLIAM BENNETT MUNRO, PH.D., LL.D., LITT.D. 
Professor of History and Government 

Member of the Executive Council 
B.A .. Queens University, 1895; M.A., 1896; LL.B., 1898; M.A., Harvard 

University, 1899; Ph.D., 1900, M.A. (hon.), Williams College, 1904; 
LL.D., Queens University, 1912; Litt.D., University of Southern 
California, 1930; Parker Traveling Fellow, Harvard University, 1900-
1901; Instructor in History and Political Science, vVilliams College, 
1901-1904; Instructor in Government, Harvard University, 1904-1906; 
Assistant Professor of Government, 1906-1912; Professor of Municipal 
Government, 1912-1925; Jonathan Trumbull Professor of American 
History and Government, 1925-1930; Chairman of the Division of His
tory, Economics and Government, Harvard University, 1920-1928; 
Weil Foundation Lecturer, University of North Carolina, 1921; Mc
Bride Foundation Lecturer, Western Reserve University. 1925; Jacob 
H. Schiff Foundation Lecturer, Cornell University, 1926; Marfleet Lec
turer, University of Toronto, 1929; President of the American Asso
ciation of University Professors, 1930-1931; President of the American 
Political Science Association, 1927; Major, United States Army, 1918-
1919; Fellow of the American Academy of Arts and Sciences. Califor
nia Institute, 1825- 968 Bellefontaine Street 

ARTHUR AMOS NOYES, PH.D., LL.D., Sc.D. 
Professor of Chemistry 

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, 1899-1919; Director of the Hesearch 
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; Richards :Medal, American Chemical Society, 1932. Californin. 
Institute, 1913- 1095 San Pasqual Street 

EDWARD CECIL BARRETT, B.A. 
Secretary of the Institute 

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

942 North Chester Avenue 
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HARRY BATEMAN, PH.D. 
Professor of Mathematics, Theoretical Physics, and Aeronautics 

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

lIOI San Pasqual Street 

STUART JEFFERY BATES, PH.D. 
Professor of, Physical Chemistry 

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

2011 Rose Villa Street 

ERIC TEMPLE BELL, PH.D. 
Professor of Mathematics 

A.B., Stanford University, 1904; A.M., University of Washington, 1908; 
Ph.D., Columbia University, 1912. Instructor, Assistant Professor, 
Associate Professor, University of Washington, 1912-1922; Professor, 
1922-1926. Bocher Prize, American Mathematical Society, 1924; Vice
President, American Mathematical Society, 1926-; Colloquium Lec
turer, American Mathematical Society, 1927. Professor, summer 
fJunrters. University of Chicago, 1924-1n8: Visiting Lecturer, Harvard 
University, first half 1926. Vice-President, American Association for 
the advancement of Science, 1929-1930; President, Mathematical Asso
ciation of America, 1931-. Member of National Academy of Sciences. 
California Institute, 1926-

434 South Michigan Avenue 

J AMES EDGAR BELL, PH.D. 
Professor of Chemistry 

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

R. D. 1, Box 639 

IRA SPRAGUE BOWEN, PH.D. 
Professor of Physics 

A.Boo Oherlin College, 1919; Ph.D., California Institute of Technology, 1926. 
Assistant in Physics, University of Chicago, 1920-1921. Instructor, 
California Institute. 1921-1926; Assistant Professor, 1926-1928; Asso
ciate Professor, 1928-1931; Professor, 1931-

1147 Constance Street 
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JOHX PETER BU"'ALIlA, Pu.D. 

Professor of Geology 
B.S., UniverSity of California, 1912; Ph.D., 1915. Instructor, "Cniversity of 

California, 1915-1917; Assistant Professor of Geology, Yale University, 
1917-1921; Associate Profes:-:or of Geology, University of California, 
B21-1925; Professor of Geology, 1925; Dean of the Summer Sessions, 
1923-1925. Associate Geologist, U. S. Geological Survey. Member, Fed
eral Advisory Board for Yosemite National Park, 1928-. California 
Institute, 1925-. 

315 South Chester A venue 

"\V. HOWARD Cr.App, E.:H. 
Professor of Mechanism and Machine Design 

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

95 South Mentor Avenue 

ROllERT L. DAUGUERTY, 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, 
Sibl8Y College, Cornell uniVersity, 1910-1916; Professor of Hydraulic 
Engineering, Hensselaer Polytechnic Institute, 1916-1919. Member of 
Council, American Society of Mechanical Engineers, 1925-1928: Vice
President, 1928-1930. Vice-Chairman and Chairman, Board of Direc
tors, City of Pasadena, 1927-1931. California Institute, 1919-

373 South Euclid Avenue 

WILLIAM MoUlus DAVIS, PH.D., Sc.D. 

Professor of Physiographic Geology 

B.S., Harvard University, 1869; M.E., 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 
Aeademy of Sciences, American Academy of Arts and Sciences, Geo
logical Society of Amcri~a. American Philosophical Society. Honorary 
Membel'. Geographical Societies of New York. Berlin, Leipzig, Greif
swald, Frankfurt, Petrograd, Amsterdam, Stockholm, Geneva, Neucha
tel, Vienna, Buda])8st, IlOJne and Madrid. Corresponding Member, 
Berlin Acaden1Y, Paris AcadenlY, Acadc111Y dei Lincei. Foreign Mem
her, Stoe]{holm and Chri3tiania Acadernies. Recipient of Cullom 
medal, American Geographical Society; Culver medal, Geographical 
Society of Chicago: Kane medal, Geographical Society of Philadelphia; 
Patron's medal, Roy,d Geographical Society of London; Vega medal, 
Geographical Society of Stockholm; Hayden medal, Academy of Nat
ural Sciences, Philadelpl1ia; Penrof'e 111cdal, Geological Society of 
America. California Inotitute, 1930-

6.36 South Mentor A venu" 
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PAL'L SOPHL'S EpSTEIN, PH.D. 

Professor of Theoretical Physics 
C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., University of Munich, 

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

359 South Michigan A venue 

BENO GUTENBERG, PH.D. 

Professor of Geophysics 
Technische Hochschule, Darmstadt, 1907; Universitiit G6ttingen, 1908; 

Ph.D., 1911. Assistant Zentral BUro der Internationalen Seismolo
gischen Vereinigung, Strassburg, 1913-1914; Reichszentrale fuer Erd
bebenforschung, Strassburg, 1914-1919; Privatdozent fuer Geophysik, 
Universitiit Frankfurt A/M, 1924-1926; A. O. Professor, 1926-1930. 
California Institute, 1930-

131 Annandale Road 

FREDERIC W. HINRICHS, JR., ~LA. 
Professor of Mechanics 

Dean of Upper Classmen 
A.B., Columbia University, as of 1902. M.A. (hon.), Occidental College, 

1926. Graduate of the United States Military Academy, West Point, 
1902. Assistant Professor, Professor of Applied Mechanics, University 
of Rochester, 1910-1919. Assistant Professor, California Institute, 
1920-1923; Professor and Dean, 1923-

1071 North Garfield Avenue 

WILLIAM VER~UI.I.ION HOUSTON, PH.D. 

Professor of Physics 
B.A. and B.Sc. in Ed., Ohio State University, 1920; M.S., University of 

Chicago, 1922; Ph.D., Ohio State University, 1925. Instructor in 
Physics, Ohio State University, 1922-1925. National Research Fellow 
in Physics, 1925-1927. Foreign Fellow of the John Simon Guggenheim 
Foundation, 1927-1928. National Research Fellow, California Institute, 
1925-1927; Assistant Professor, 1927-1929; Associate Professor, 1929-
1931; Professor, 1931-

24'28 Ridgeway Road, San Marino 

CLINTON KELLY JUDY, M.A. 
Profes.or 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-

13'25 vVoorutock Road, San Marino 

TUEODOR VO,," KARMAN, PH.D., DR. ING. 

Professor of Aeronautics 
Director of the Daniel Guggenheim Laboratory 

M.E .. Buuanest, 1902; Ph.D., G6ttingen, 1908. Honorary degree of Doctor 
of Engineering, University of Berlin, 1929. Privat docent, G6ttingen, 
1910-1913; Professor of Mechanics and Aerodynamics, Director of the 
Aerodynamical Institute, University of Aachen, 1913- Member of 
Gesellschaft de Wissenschaften zu G6ttingen, 1925; foreign member 
of the Royal Academy of Sciences, Torino, 1928. California Institute, 

1928-
16030 East California Street 
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WILLIA~I NOBLE LACEY, PH.D. 

Professor of Chemical Engineering 

A.B. in Chemical Engineering, 1911, and Chemical Engineer, 1912, Leland 
Stanford Junior University; M.S., 1913, Ph.D., 1915, 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. In
structor, California Institute, 1915-1917; Assistant Professor, 1917-1919; 
Associate Professor, 1919-1931; Professor, 1931-

9136 Minoru Drive 

GRAHAM ALLAN LAING, M.A. 

Professor of Economics and Business Administration 

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

10S1 Elizabeth Street 

JOHN ROBERTSON MACARTHUR, PH.D. 

Professor of Languages 
Dean of Freshmen 

B.A., University of Manitoba, 1892; Ph.D., University of Chicago, 1903. 
Lecturer in Modern Languages, Manitoba College, 1893-1898; Professor 
of English, New Mexico Agricultural College, 1903-1910, 1911-1913; 
Professor of English, Kansas State Agricultural College, 1914-1920. 
Agent of International Committee of Young Men's Christian Asso
ciation, Ellis Island, 1910-1911. Associate Professor, California Insti
tute, 1920-1923; Professor and Dean, 1923-

S66 South Pasadena Avenue 

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

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

690 South Mentor Avenue 
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LINUS PAULING, PH.D. 

Professor of Chemistry 

B.S., Oregon State 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-, iYIassachusctts Institute of Technology, 1932. Langmuir 
Prize of the American Chemical Society, 1931. Assistant in Chemistry, 
California Institute, 1922-1923; Teaching Fellow, 1923-1926; Researcll 
Fellow, 1926-1027; Assistant Professor, 1927-1929; Associate Professor, 
In9-1931; Professor, 1931-

IQ45 Arden Road 

FREDERICK LESLIE RANSOME, PH.D. 

Professor of Economic Geology 
B.S., University' of California, 1893; Ph.D., 1896. Assistant in Mineralogy 

and Petrography, Harvard UniverSity, 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 Gt';ologique de Belgique; President, Society of Eco
nomic Geologists, 1928. California Institute, 1927-

543 South San Marino Avenue 

THEODORE GERALD SO~\RES, PH.D., D.D. 

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

cago, 1894; 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. 
President, Religious Education Association, 1921-1924. California In
stitute, 1927-

154Q Morada Place, Altadena 

ROYAL WASSON SORENSEN, E.E. 
Professor of Electrical Engineering 

B.S., in Electrical Engineering, University of Colorado, 1905; E.E., 1928. 
A~sociated with General Electric Co., Schenectady, N. Y., and Pitts
field, Mass., 1905-1910; Consulting Engineer, Pacific Light and Power 
Corporation, 1913-1917. Consulting Engineer, U. S. Electrical Manu
facturing Company, 1917-1929, 1930-32. Consulting Engineer, Circllit 
Breaker Research Department, General Electric Company, 1929-1930. 
Member, Board of Consulting Engineers, MetropOlitan Water District 
of Southern California, 1931-. Associate Professor, California Institute, 
1910-11; Professor, 1911-

384 South Holliston Avenue 

CHESTER STOCK, PH.D. 

Professor of Paleontology 
B.S., University of California, 1914; Ph.D., 1917; Research Assistant, De

partment of Paleontology, UniverSity of California, 1917-1919; In
structor, 1919-1921; Assistant Professor. Department of Geological 
Sciences, 1921-1925. Research AssOCiate. Carnegie Institution of Wash
ington. Curator of Vertebrate Paleontology, Los Angeles Museum. 
California Institute, 1926-

1633 Linda VIsta Avenue 
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ALFRED HEXny S'l'r:nTEI'AX'J', Pn.D.* 

Professor of Genetics 

A.B., Columbia University, 1912: Ph.D., 191·1. Research Assistant. Car
negie Institution, 1915-1928. Member of National Academy of Sciences. 
California Institute, 1928-

FRANKLIN THOMAS, C.E. 

Professor of Civil Engineering 

B.E., University of Iowa, 1908; C.E., 1913. Graduate work at McGill Uni
versity, Montreal. Instructor in Descriptive Geometry and Drawing, 
University of Michigan, 1910-1912. Construction Foreman, Mines 
Power Company, Cobalt, Ontario, 1909-1910; Designer, Alabama Power 
Company, Birmingham, Alabama, 1912-1913. Assistant Engineer, U. S. 
Reclamation Service, 1919. Member and Vice-Chairman, Board of 
Directors, City of Pasadena, 1921-1927; Member and Vice-Chairman, 
Board of Directors, Metropolitan Water District, 1928-; Director, 
American Society of Civil Engineers, 1930-. Associate Professor, Cali
fornia Institute, 1913-1914; Professor, 1914-

685 South EI Molino A venue 

RICHARD CHACE TOLMAN, PH.D. 

Professor of Physical Chemistry and Mathematical Physics 

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

345 South Michigan A venue 

HARRY CLARK VAN BUSKIRK, PH.B. 

Professor of Mathematics 
Registrar 

Ph.B., Cornell University, 1897. Associate Professor, California Institute, 
1904-1915; Professor, 19' 5-

390 South Holliston Avenue 

EARNEST CHARLES WATSON, PH.B. 

Professor of Physics 

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

11:34 Mar Vista Avenue 

"'On leave of absence, ] 932-1933. 
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JOHN AUGUST ANDERSON, PH.D. 

Research Associate in Astrophysics* 
Executive Officer of the Observatory Council 

B.S., Valparaiso College, 1900; Ph.D., Johns Hopkins 
Associate Professor of Astronomy, Johns Hopkins 
1916; Physicist, Mount Wilson Observatory, 1916-. 
tute, 1928- 994 Poppy 

SAMUEL JACKSON BARNETT, PH.D. 

Research Associate in Physics 
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University, 1907. 
Universitv, 1908-
California Insti-
Street, Altadena 

A.B., University of Denver, 1894; Ph.D., Cornell University, 1898. Instruc
tor in Physics and Biology, University of Denver, 1894-1895; Assistant 
in Astronomical Observatory, University of Virginia, 1895-1896; Uni
versity Scholar and President White Fellow, Cornell University, 1896-
1898; Instructor in Physics and later Professor of Physics, Colorado 
College, 1898-1900; Assistant Professor of Physics, Stanford University, 
1900-1905; Professor of Physics, Tulane University of Louisiana, 19()5-
1911; Assistant Professor of Physics, 1911-1912, and Professor of Phys
ics, 1912-1918, Ohio State University; Physicist, Carnegie Institution of 
~Washington, 1918-1926 (Research Associate, 1924-1926); Professor of 
Physics, University of California at Los Angeles, 1926-. Recipient of 
Comstock Prize, National Academy of Sciences, 1918; Fellow of the 
American Academy of Arts and Sciences. California Institute, 1923-

939 Thayer Avenue, Westwood Hills, Los Angeles 

AVERY CRAVEN, PH.D. 

Associate in American History 
A.B., Simpson College, 1908; A.M., Harvard University, 1913; Ph.D., Uni

versity of Chicago, 1923. Professor of History, College of Emporia, 
1920-1922; Assistant Professor, Michigan State College, 1923-1924; 
Assistant Professor and Associate Professor, University of Illinois, 
1924-1927; Professor of American History, University of Chicago, 
1927-. Visiting Scholar, Huntington Library, 1931-. California Insti
tute, 1931-

1915 Boston Street, Altadena 

GODFREY 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-
192'1; Assistant Professor of History, University of Chicago, 1925-1930. 
Fellow, Huntington Library, 1931-. California Institute, 1930-

Athenreum 

JESSE WILLIAM MONROE DuMOND, PH.D. 

Research Associate in Physics 
B.S., California Institute of Technology, 1916; M.S. in E.E., Union College, 

1918; Ph,D., California Institute, 1929. Teaching Fellow, California 
Institute, 1921-1925; Research Fellow, 1925-1931; Research Associate, 
1931-

1.58., Homewood Drive, Altadena 

'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. 



IS CALIFORNIA lNSTlTUTE OF TECHNOLOGY 

MAX FARRAXD, PH.D., L.H.D., LL.D. 

Associate in American History 
A.B.. Princeton University, 1892: A.M .. 1893: Ph.n .. 1896. M.A. (hon.), 

\Vesleyan University, 1900; Yale University, 1908: L.H.D., 'Wesleyan 
University, 1928; LL.D., Occidental College, 1928, Pomona College, 
1928; University of Southern California, 1930; University of Mich
igan, 1931. Instructor, Associate Profcssor and Professor of His
tory, vVes]eyan University, j~B6-1901; Profcssor 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-

1650 Orlando Road, San Marino 

SIR HERBERT JACKSOX, 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-

HOWARD :;\1 L"::lIFORll J OXES, M .• \.. 

Associate in English Literature 
B.A., University of \Visconsin, 1914; M."\., University of Chicago, 1915. 

_Ad.junct T'rofessor of General Literature and English, University of 
':eexas, 19-1(;-1917; Assistant Professor of English, State lJniverHity of 
Montana, 1917-1919; Associate Professor of Comparative Literature, 
University of rrexas, 1919-1925; ASl:;ociute Professor of Bnglish, l!J~G-
1927; Professor of English Literaturo, University of North Carolina, 
1~27-1930; 1'rofe080r of English, University of Michigan, 1930-. Re
search Associate, Huntington Librnry and Art Gallery, 1931-1U32. 
California Institute, 1932-

191.3 Rose Villa Street 

JOSEPH BLAKE KOEPFLI, D.PUIL. 
Research Associate in Chemistry 

A.B., Leland Stanford Junior University, 1924: M.A., 1~25; D. Phil., Oxford 
lJnjversity, 1928. HeHearch Pello\v in Orga,nie Chemistry, California 
Institute, 1925-192!l. Instructor in Pharmacology, Johns Hopkins Uni
versity School of Modicine, 1929-1931. California Institute, 1932-

349 S. JVIariposa A venue, Los Angeles 

ROBEItT THOMAS :!'vIOORE, A.:!'vI. 

Associate in Vertebrate Zoology 
A.D., Univen;ity of l'ennsyIY,mh. 1\)03; A.M., Harv>trd University, 1904; 

University of Munich, 1904-190". Fellow of the Roy'~l Geological 
Nociety (J~ondon), ..-\n1('rican Geo]ogical Society; lnember of American 
Ol'l1ithological L:nion. CellHomia 1 nstitute, 192\)-

nleadow Grove Avenue, Flintridge 

SEELEY G. MUDD, M.D. 
Research Associate in Radiation 

D.S., Columbia University, In 7; M.D., Harvard UniversitY, 1924. CaJi-
fornia Institute, 1931-

1370 Woodstock Roud, San Marino 
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FRANCIS GLADHEDI PEASE, D.Se. 

Associate in Optics and Instrument Design* 

B.S" Armour Institute of Technology, 1901; M.S" 1924, D.Sc., 1927. Opti
cian and Observer, Yerkes Observatory, 1901-1904; Instrument De
signer, "'.fount ,Viis on Observatory, 1904-1913; Astronomer, 1911-, In 
Charge of Instrument Design, 1913-. Chief Draftsman, National Re
search Council, 1918. Fellow of Royal Astronomical Society, London. 
California Institute, 1928- Sg4 North Holliston Avenue 

RUSSELL WILLIAMS PORTER, M.S. 

Associate in Optics and Instrument Design 

M.S. (hon.), Norwich University, 1917. Made eight trips to Arctic RegIons 
with Peary, Fiala-Ziegler, and Baldwin-Ziegler as artist, astronomer, 
topographer, surveyor, or collector for natural history; three trips into 
Alaska, British Columbia, and Labrador. Instructor in architecture, 
Massachusetts Institute of Technology. 1916-1917; optical work, Bureau 
of Standards, Washington, D. C" 1917-1918; Optical Associate with the 
Jones & Lamson Machine Co., 1918-1928. California Institute, 1928-

615 South Mentor Avenue 

CARL CLAPP THOMAS, M.E. 

Associate in Engineering Research 

Stanford University, 1891-1894; M.E., Cornell University, 1895. Engaged 
in Design and Construction of Marine Machinery for Merchant and 
Naval Vessels, 1895-1904. Professor of Marine Engineering, Cornell 
University, 1904-1908. Chairman, Department of Mechanical Engi
neering, University of Wisconsin, 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 

CAS};Y ALBERT 'VOOD, M.D., D.C.L., LL.D. 

Research Associate in Vertebrate Zoology 

c,::vr" M,D., L:niversity of Bishop's College, 1877; D,C,I." 1903; M,D" C,M" 
MeC;'ill 1::--lliversi(v, J!)O(;: LL.D., 1921. Proft'f.;;;::or of Chen1istry, Univer
sity of Bishop's College, 187S-1881; Professor of Pathology, 1881-1885; 
Clinical Profpf'sor of Onhthaln1olog':,>T and I-Ieac1 of the Dcpartlnent. 
l:nivC'l'sity of Illinois, lSD8-190G; Profossor of Ophthalmology and Head 
of Departnwnt, North\vpstern University, 190G-1908; Emeritus Pro
fessor of OphtlJalmology, UniYersity of Illinois since 1914; Honorary 
Collaborator on Dirds, Smithsonian Institution, 1927; Lecturer on 
Ornitholog,', Stanford L;niversity, 1928, California Institute, 19:32-

g95 Wigmore Drive 

'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 OSCAR WOOD, lh.A. 

Research Associate in Seismology 

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

990 North San Rafael Avenue 

LOUIS BOOKER WRIGHT, PH.D. 

Associate in English Literature 

A.B., Wofford College, 1920; M.A., University of North Carolina, 1924; 
Ph.D., 1926. Instructor in English, University of North Carolina, 1925-
1927; Johnston Research Scholar, Johns Hopkins University, 1927-1928; 
Guggenheim Research Fellow in England and Italy, 1928-1929; Visiting 
Professor, Emory University, winter quarter, 1929; Assistant Professor 
of English, University of North Carolina, 1929-1930; Associate Profes
sor, 1930-1932. Visiting Scholar of the Huntington Library, 1931-1932; 
Member of the Research Staff, 1932-. California Institute, 19z1-

589 South Berkeley A venue 

ERNEST GUSTAF ANDERSON, PH.D. 

Associate Professor of Genetics 

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

831 Sunset Boulevard, Arcadia 

ROSCOE GILKEY DICKINSON, PH.D. 

Associate Professor of Physical Chemistry 
S.B., Massachusetts Institute of Technology, 1915; Ph.D., California Insti

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

530 Bonita A venue 

HORACE N NJ.'HANIEL GILBERT, M.B.A. 

Associate Professor of Business Economics 
Resident Associate in Ricketts House 

A.B., University of Washington, 1923; M.B.A., Harvard University, 1926. 
Instructor in Business Policy, Harvard University. 1926-1928; Instruc
tor in Business Economics, 1928-1929. Assistant Professor, California 
Institute, 19~9-1930; Associate Professor, 1930-

Ricketts House 
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ALEXANDER GOETZ, PH.D. 

Associate Professor of Physics 

21 

Ph.D., University of Giittingen. 1921; Habilitation. 1923. Assistant Pro
fessor of Physics, University of G6ttingen, 1923-1927; a.o. Professor, 
1929-. Fellow in Physics of the International Education Board, 1927-
1928. Visiting Professor, Imperial Universities of Japan and University 
of Tsin-Hua, China, 1930. Research Fellow of International Education 
Board, California Institute, 1927-1928; Research Fellow, 1928-1929; 
Associate Professor, 1929-

IIB5 Banyan Street 

CHARLES CHRISTIAN LAURITSEN, PH.D. 

Associate Professor of Physics 
Odense Tekniske Skole, 1911; Ph.D., California Institute of Technology, 

1929. Assistant in Physics, California Institute, 1927-1930; Assistant 
Professor, 1930-1931; Associat3 Professor, 1931-

1671 Oakdale Street 

HOWARD JOHNSON LUCAS, M.A. 

Associate Professor of Organic Chemistry 
B.A., Ohio State University, 1907; M.A., 1908; Assistant in Organic Chem

istry, Ohio State University, 1907-1909; Fellow in Chemistry, Univer
Sity of Chicago, 1909-1910; Chemist, Bureau of Chemistry, United 
States Department of Agriculture, 1910-1 n2. Chemist. Government 
of Porto Rico, 1912-1913. Instructor, California Institute, 1913-1915; 
Associate Professor, 1915-

97 North Holliston Avenue 

SAMUEL STUART MACKEOWN, PH.D. 

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

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

1940 Arden Road 

GEORGE RUPERT MACMINN, A.B. 

Associate Professor of English Language and Literature 
A.B., Brown University, 1905. Instructor in English, Brown University, 

1907-1909; Iowa State College, 1909-1910; University of California, 
1910-1918. Manager of the University of California Press, 1912-1913. 
Editor, University of California Chronicle, 1915. Member of the Fac
ulty, Summer SeSSions, University of California at Los Angeles, 
1920-1931. California Institute, 1918-

955 South Bonnie Avenue 

WILLIAM W. MICHAEL, B.S. 

Associate Professor of Civil Engineering 
B.S., in Civil Engineering, Tufts College, 1909. With New York City on 

topographic surveys, 1909-1911; with The J. G. White Engineering 
Corporation, 1912-1913 and 1915; Instructor, Department of Drawing 
and Design, Michigan Agricultural College, 1914; Office Engineer with 
The Power Construction Company of Massachusetts, 1914-1915; in 
private engineering practice. 1916-191 R. Engineer, Palos Verdes Es
tates, summer of 1922; Associate and Consulting Engineer with County 
Engineer, Ulster County, N. Y., summers of 1925, 1928-1932. California 
Institute, 1918-

388 South Oak A venue 
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ARISTOTLE D. MICHAL, PH.D. 

Associate Professor of Mathematics 
A.D .. Clark "Uni:VE'rdty, 1920; A.M., 1921; Ph.D., Hice Institute, J924. 

Teaching Fello,v in l\fathenlatics, Hice Institute, 1921-1924: Instl~uctor 
hl j'\fatllen1atic~, SU111mer Quarter, Uniyersity of Texas, 1:)2-1; Instruc
tor in ::.\{athC111atics, Rice InNtitutf', 10~4-1!)2;); National Research Fel
]0"· in :!\fathematics, JfJ25-19:27: ..l\ssistant Profe;.::sor of Matl1C'111atics, 
Ohio St"tc. University, In7-19~9. Associate Professor of Mathematics, 
California Institute, J 929-

1067 San Pasqual Strcet, No . .5 

GENNADY W. POTAPENKO 

Associate Professor of Physics 

Dip!. in Phys., University of Moscow, 1917; Habilitation, 1920. Assistant in 
Physics, Moscow Institute of Petrographie, 1914-1916; Research Fel
low, University of Moscow, 1D17-1920; Docent of Physics, 1920-1932. 
Professor of Physics, Uni:versity of Iaroslawl, 1924-1926; Associate Pro
fessor, Mining Academie of Moscow, 1917-1927. Professor of Physics 
and Director of the Physical Institute, Mining Academy of Moscow, 
1927 -1932. Professor of Physics and Director of the Physical Institute, 
Agriculture Academie of Moscow, 1929-1031. Research Associate, Uni
versity of Berlin, 1927; Visiting Lecturer, University of Giittingcn, 
1929. Recipient of Silver Medal, University of Moscow, J 914; of the 
Prize in PhysiCS, Hussian Scientific Council, In8. Fellow of the 
Rockefeller Foundation, California Institute, InO-la31; nee""rch Fel
low, 1931-1932; Associate Professor, 1932-. Califorlli<L Institute, la30-

786 South Mcntor Avenue 

WILLIAM L. STANTON, B.A. 
Physical Director 

B.A., Dickinson College, 1903. Assistant Director of Physical Education, 
Pratt Institute, 1903-1904; Director of Athletics and Physical Educa
tion, Morristown School, 1905-1906; Professor of English and Director 
of AthletiCS, Hamilton Institute, 1906-1908; Graduate student of En
glish, Columbia University, 1907; Director of Athletics and Instructor 
in Dramatics, Pomona College, 1908-1916; Director of Athletics and 
Instructor in English and Dramatics, Occidental College, 1916-1917, 
1919-1921. California Institute, 1921-

515 Manzanita Avenue, Sierra Madre 

LUTHER EWING WEAR, PH.D. 

Associate Professor of Mathematics 
A.B.. Cumberland University, 1902; Ph.D., Johns Hopkins University, 1913. 

Instructor in Mathematics, University of Washington, 1913-1918. Cali
fornia Institute, 1918-

2217 Lambert Drive 

FRITZ ZWICKY, PH.D. 

Associate Professor of Theoretical Physics 

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

1260 Loraine Road, San Marino 
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RICHARD McLEAN BADGER, PH.D. 

Assistant Professor of Chemistry 

B.S .. California Institute of Technology, 1921; Ph.D., 1924. International 
Research Fellow in Chemistry. 1928-1929. Assistant in Chemistry, Cali
fornia Institute. ID21-1~22; Teaching Fellow, 1922-1924; Research Fel
low, 1924-1928; Assistant Professor, 1929-

£l15 Highland Avenue, Monrovia 

ARNOLD ORVILLE BECKMAN, PH,D. 

Assistant Professor of Chemistry 

B.S .. University of Illinois, 1922; M.S., 1923; Ph.D., California Institute of 
Technology, 1928. Research Associate. Bell Telephone Laboratories, 
1924-1926. Teaching Fellow, California Institute, 1923-1924; 1926-1928; 
Instructor, 1928-1929; Assistant Professor, 1929-

WILLIA~I NOEL BIRCHBY, M.A. 

Assistant Professor of Mathematics 
Assistant Registrar 

1301 Topeka Street 

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

251 South Catalina Avenue 

HENRY BORSOOK, PH.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 

IAN CA~IpnELL, PH.D. 

Assistant Professor of Petrology 

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

THEODOSIUS DOBZHANSKY 

Assistant Professor of Genetics 

6Q7 Drexel Place 

Diploma, University of Kiev. 1921. Assistant in Zoology, Polytechnic 
Institute of Kiev, 1921-1924. Lecturer in Genetics, University of 
Leningrad, 19~4-1927. Research F~llow, nureau of Genetics, Russian 
Academy of Sciences, 1926-1927. Research Fellow in Biology of the 
International Education Board, Columbia University, 1927-1V28; Cali
f(,rlli:t Institute. 1928-1D2~; ,\ssistant Professor, ]929-

360 South ·Wilson Avenue 
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HARVEY EAGLESON, PH.D. 

Assistant Professor of English Language and Literature 
Resident Associate in Blacker House 

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

Blacker House 

ROBERT EMEIlSON, PH.D. 

Assistant Professor of Biophysics 
A.B .• Harvard University, 1925; Ph.D., University of Berlin, 1927. National 

Research Fellow in Biology, Harvard University, 1927-1929. Instructor 
in Biophysics, Harvard University. 1929-1930. California Institute, 
1930- 1742 North Holliston Avenue 

STERLING H. EMERSON, PH.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, 1924-1928. Cali
fornia Institute, 1928- 1666 Rose Villa Street 

PHILIP SHEARER FOGG, M.B.A. 

Assistant Professor of Business Economics 
Resident Associate in Fleming House 

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

HUGH MARTIN HUFFMAN, PH.D. 

Assistant Professor of Biochemistry 

Fleming House 

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

836 South Los Robles A venue 

WILLIAM HUSE, JR., M.A. 

Assistant Professor of English Language and Literature 
Resident Associate in Dabney House 

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

ARTHUR LOUIS KLEIN, PH.D. 

Assistant Professor of Aeronautics 

Dabney House 

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

Athenreum 
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ROBERT TALBOT KNAPP, PH.D. 

Assistant Professor of Mechanical Engineering 

B.S., Massachusetts Institute of Technology, 1920; Ph.D., California Insti
tute of Technology, 1929. Designer with C. M. Gay & Son. Refrigprat
ing Engineers, 1920-1921; Consulting Engineer, Riverside Cement Com
pany, 1927-1929; American Society of Mechanical Engineers Freeman 
Scholar in Europe, 1929-1930. Instructor, California Institute, 1922-
1930; Assistant Professor, 1930-

9596 North Roosevelt A venue 

FREDERICK CHARLES LINDVALL, PH.D. 

Assistant Professor of Electrical Engineering 

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

969 South Sierra Bonita A venue 

GEORGE EllER MACGINITIE, M.A. 

Assistant Professor of Biology 

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

Corona del Mar 

CLARK BLANCHARD MILLIKAN, PH.D. 

Assistant Professor of Aeronautics 

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

1500 NOl'mandie Drive 

J. ROllERT OPPENHEI:\lER, PH.D. 

Assistant Professor of Theoretical Physics 

B.A" Harvard University, 1925; Ph.D .. UniverRity of G6ttingen, 1927. 
Associate Professor of Theoretical Physics, University of California, 
1930-. California Institute, 1928-

ARTHUR EMMONS RAYMOND, 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 Monica, 1925-. California Institute, 1927-

890 Stanford Street, Santa Monica 
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'VILLIAlII RALPH SlIIYTHE, PH.D. 

Assistant Professor of Physics 
A.B., Colorado College, 1916; A.M., Dartmouth College, 1919; Ph.D., Uni

versity of Chicago, 1921. Professor of Physics, University of the 
Philippines, 1921-1923. National Research Fellow. California Institute, 
1923-1926; Research Fellow, 1926-1927; Assistant Professor, 1927-

190 ?\ orth Chester A venue 

ROGER STANTON, PH.D. 

Assistant Professor of English Language and Literature 
B.S., Colgate University, 1920; M.A., Princeton University, 1924; Ph.D., 

1931. Instructor in English, Colorado College, 1924-1925. Instructor, 
California Institute, 1925-1931; Assistant Professor, 1931-

Athen<Bum 

ERXEST HAYWOOD SWIFT, PH.D. 

Assistant Professor of Analytical Chemistry 
B.S. in Chemistry, University of Virginia, 1918; M.S., California Institute 

of Technology, 1920; Ph.D., 1924. Teaching Fellow, California Insti
tute, 1919-1920; Instructor, 1920-1928; Assistant Professor, 1928-

1131 Lura ~trcet 

RAY EDWARD UXTEREIXER, J.D., PH.D. 

Assistant Professor of Economics and History 
"\.J:., uni\'crsity of llcdIands, 1920; A.;.vI., Harvard University, 1921; J.n., 

Mayo College of Laws, 1925; Ph.D., Northwestern University, 19:;~. 
Instructor in Economics, Harvard University, 1921-1923; Professor of 
Public Speaking, Huron College. 1923-1924; Instructor in Economics 
and Social Science, Joliet Junior College, 1024-1925. Member of Cali
fornia Bar. Instructor, California Institute, 1925-1930; Assistant Pro
fessor, 1930-

1089 San Pasqual Street 

MORGAN WARD, PH.D. 

Assistant Professor of Mathematics 
A. B., University of California, 1924; Ph.D., California Institute of Tech

nology, 1928. Assistant in MathematiCS, California Institute, 1925-1926; 
Teaching Fellow, 1926-1928; Research Fellow, 1928-1929; Assistant Pro
fessor, 1929-

~41 South Holliston Avenue 

FRITS WARJHOLD 'VENT, PH.D. 

Assistant Professor of Plant Physiology 
A.B., Utrecht, 1~22; A.M., 1925; Ph.D., 1V27. Assistant in Dotanieal TAtbo

ratory. 1924-1927; Assistant l Lands Plantentuin. BuitenzOJ'g', Java, 
1927-1030; Director,Vrcemdalingen Laboratol'Y, Tjibot!s, ,Java, ]930-
1832. Corresponding Member, Koninklijk Akademie van IVatcnschap
pen te Amsterdam. California Institute, 19:12-

CLYDE 'VOLFE, PH.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, ,Vestern States, 1910-
1912. AcUng- Professor of Physics. Occidental College. 1912-1916; 
Associate Professor of Mathematics, 1916-1917. Dean, Santa Rosa 
Junior College, 1919-1920. Instructor, California Institute, 1920-1921; 
Assistant Professor, 1921-

401 South Chester A venue 
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DON M. YOST, PH.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; 
duPont Fellow, California Institute, 1924-1925; Teaching Fellow, 1925-
1926; Research Fellow, 1926-1927; Instructor, 1927-1929; Fellow of the 
International Education Board, 1928-1929. Assistant Professor, 1929-

1971 Rose Villa Street 

.T. HARRY HARRIS 

Honorary Curator of the Dickey Library of Vertebrate Zoology 

5:23,t Hermosa Avenue, Eagle Rock 

EDWARD DUNSTER KREMERS, M.D. 

Consulting Physician 

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

:2315 Mar Vista Avenue, Altadena 

WILLIAlIf BEARD, B.S. 

Instructor in Government 

B.S., in Sanitary and Municipal Engineering, Massachusetts Institute of 
Technology, 1928. Research Assistant to the Joint Committee on 
Taxation and Retrenchment of the New York St~te Legislature, 1928-
1929. California Institute, 1931-

REGINALD BLAND 

Director of Orchestra 
California Institute, 1926-

California Institute, 1929-

ALLEN RAY CARPENTER 

Director of Glee Club 

Athenreum 

609 North Hill Avenue 

:2930 Morton Place, Altaucna 

FRED J. CoNVERSE, 13.S. 

Instructor in Civil Engineering 

B.S. in Mechanical Engineering, University of Rochester, 1914. Appraisal 
Engineer, Cleveland Electric Illuminating Company, Cleveland, Ohio, 
1914-1915. Student Engineer, General Electric Company, Lynn, Massa
chusetts, 1915-1916. Instructor in Applied Mechanics, University of 
Rochester, 1916-1917. Engineer in Charge of Materials Tests, General 
Laboratories, Bureau of Aircraft Production, U. S. A., 1917-1918. 
Assistant Production Engineer, Gleason Gear Works, Rochester, New 
York, 1919. Designer, Bureau of Power and Light, Los Angeles City, 
1920. California Institute, 1921-

:239 South Sierra Bonita Avenue 
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RENE ENGEL, M.S. 

Instructor in Mineralogy 

B.S., University of Paris, 1909; 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 Labo
ratory, Sorbonne, Paris, 1914-1917; Member, Scientific CommisSions, 
U.S.A. and England, 1917-1918; Geologist, Saar Coal Mines, Saar
brucken, 1918-1919; Professor of Geology, Oklahoma School of Mines, 
1923-1924; Assistant Professor of Geology and Mineralogy, New Mexico 
School of Mines, 1924-1925. California Institute, 1925-

EUSTACE L. FURLONG 

Curator in Vertebrate Paleontology 

1148 Constance Street 

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

270 South Roosevelt A venue 

FLOYD L. HANES, D.O. 

Physical Trainer 

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

2U5 Layton Street 

HERBERT HOOVER, JR., M.B.A. 

Instructor in Business Administration 

B.A., Stanford University, 1925; M.B.A., Harvard University, 1927. Cali
fornia Institute, .1931-

500 North Sierra Madre Avenue, Sierra Madre 

LOUIS WINCHESTER JONES, A.B. 

Instructor in English Language and Literature 

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

JOHN HAVILAND MAXSON, PH.D. 

Instructor in Geology 

D.S., California Institute, 1927; M.S., 1928; Ph.D., 1931. Assistant in 
Geology, California Institute, 1927-1928; Teaching Fellow, 1928-1931; 
Instructor, 1931-

380 South Chester A venue 

FRANCIS WILLIAM MAXSTADT, PH.D. 

Instructor in Electrical Engineering 

M.E., Cornell University, 1916; Certificate of E.E., 1916; M.S., Califurnia 
Institute of Technology, 1925; Ph.D., 1931. Draftsman and Designer, 
Otis Elevator Company, 1916-1917. Assistant in the Electrical Research 
Division, Interborough Rapid Transit Company, 1917-1919. Assistant in 
the Thomas A. Edison Laboratories, 1919. California Institute, 1919-

1666 North Grand Oaks Avenue, Altadena 
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HAROLD Z. :\IUSSELMAN, A.B. 

Instructor in Physical Education and Manager of Athletics 

A.B., Cornell College, 1920. Instructor in Science and Athletic Director, 
Sterling (Illinois) High School, 1920-1921. California Institute, 1921-

834 East California Street 

JOHN L. RIDGWAY 

Scientific Illustrator in Vertebrate Paleontology 

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

501 Fairmont Street, Glendale 

ERNEST EDWIN SECHLER, M.S. 

Instructor in Engineering Drawing 

B.S., California Instit~te, 1928; M.S., 1929. Assistant in Engineering, Cali
fornia Institute, 1928-1930; Instructor, 1930-

1109 North Lake Avenue, No.9 

FRANCES HALSEY SPINING 

Librarian 
California Institute, 1914-

1067 North Catalina Avenue 

AUDRE L. STONG, B.S. 

Director of Band 

n.s., University of Southern California, 1932. California Institute, 1931-
18:2:2 Wagner Street 

KENNETH VIVIAN THIMANN, PH.D. 

Instructor in Biochemistry 

B.Sc., 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, 1927-1929. California Institute, 1930-

355 Las Flores Drive, Altadena 

ALBERT TYLER, PH.D. * 
Instructor in Embryology 

A.B., Columbia University, 1926; A.M., 1927: Ph.D., California Institute of 
Teclmology, 1929. California Institute, 1928-

RESEARCH FELLOWS 

CARL DAVID ANDERSON, PH.D. 

Research Fellow in Physics 

B.S., California Institute, 1927; Ph.D., 1930. California Institute, 1927-
5:20 South Lake Avenue 

*On leave of absence, 1932-1933. 
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ARTHUR CARTLAXD BAILEY, M.Sc. 

Research Fellow in Physics of the Rockefeller Foundation 

B.Sc., Penn College, 1909; l\I.Sc., Iowa State College, 19~6. Public School 
Superintendent, Academy Principal, High School In,tructor in Mathe
matics and Science, 1909-1923; In~tructor in Physics, Iowa State Col
lege, 1923-1926; Visiting Professor of PhYSics to Chulalankaran Uni
versity, Bangkok, Siam, 1926-1n2. Californi" Institute, 1932-

3:21 South Lake Avenue 

GEORGE W. BEADLE, PH.D. 
Research Fellow in Biology 

B.Sc., University of Nebraska, 1926; M.Sc., 1927; Ph.D., Cornell University, 
1930. Assistant in Agronomy, Cornell University, 1926-27; Experi
mentalist in Plant Breeding, 1928-30. California Institute, 1930-

1787 Orangewood A venue 

OTTO BEECK, DR. ENG. 

Research Fellow in Physics* 

Diploma in Engineering, Danzig University, 1928; Dr. Eng., 1930. As
sistant in Physics, Danzig UniversitY, 1927-1930. California Institute, 

1930- Non-Resident Club 

MAumCE BlOT, DR. Sc. PH.D. 
Fellow in Aeronautics of the C. R. B. Educational Foundation 

Ing. Civ. des Mines, University of Louvain, 1929; lng. Electricien, 1930; 
Docteur en Sciences, 1931; Ph,D., California. Institute of 'rf!chnolog,V. 
EJ32. California Institute, 1931-

Athenreum 

JOHN FRANCIS BLACKmmx, PH.D. 
Research Fellow in Physics 

D.S., University of Chicago, 1926; Ph.D., California Institute of Technol
ogy, 1932. California Institute, 1930-

1719 North Gardner Street, Hollywood 

WILLIAJ\I MCCI'IESNEY BLEAKNEY, PH.D. 
Research Fellow in Physics 

I:.S., vYhitman College, 1926; Ph.D., California In~titute of Technology, 
] ~);-~2. California InHtitutc, 1 ~2!)-

2:2:, South HolIi,hm A venue 

.TOIIX HENRY i\.e<il.'WL'US BIL\II'l'Z, PH.D. 
Research Fellow in Aeronautics and Elasticity 

n.s., Hoyal Technical College, Copenhagell, lHl1; ALS., 1914; Ph.D .. Cali
fornia. In~titute of rel'chT)olog'y. H"3~. Califorllia J11~titute, 1929-

Athemeum 

"Henry Laws Fellow. 
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WILl.IAM HENUY BURT, PH.D. 

Research Fellow in Vertebrate Zoology 

A.n., KanHaH University, 1926; M.A., 1927; Ph.D., Univprsity of California, 
18:10. California InHtitute, B:10-

~1GI So 11th Wilson A venue 

WILI"OUOIIBY MII.LER CAIJY, PH.D. 

National Research Fellow in .Physics 

j\.8., Brown University, 1927; Pll.D., Harvard University, ] 932. California 
] nst i t n1 e, ] ~):~2-

Apt. 7, B9·t South '\Tilson Avenlle 

AJ"AN 'fHEOVOIU: CHAPMAN, PH.D. 

National Research Fellow in Chemistry 

B.S., 'IoVashington State College, 1D29; M.S., Ohio State Univ~rsity, ]931; 
Ph.D., ] 932. California Institute, 19:32-

314 South Santa Anita Avenue 

ALFRlm ERNEST CI,ARKE, PH.D. 

National Research Fellow in Biology 
B.A., University of Alberta, 1924; M.S., 1927; Ph.D., University of Wisooll

sin, l~:l]. California Institute, 1932-
831 Sunset Boulevard, Arcadia 

CYRIL DEAN DARLINGTON, PH.D. 

International Research Fellow in Genetics of the Rockefeller Foundation 

B.Sc., Univel'sity of London, 1923; Ph.D., John Innes Horticultural Insti
tution, London, 1928; D.Se., 1930. Califorllia Institute, 1932-

1787 Orangewood Street 

HERBERT DINGLE, D.Se. 

International Research Fellow in Physics of the Rockefeller Foundation 

H.Se., London University, 1918; Diploma Imperial College, 1G20; D.Sc., 1930. 
Assistant Professor of Physics, Imperial CoJ]e9'e of Science and 'J.'ech
nology, South Kensington, London, 1n3-. California Institute, 1932-

Athen:Eum 

LLOYD HAl\ULTON DONNEI"L, PH.D. 

Research Fellow in Aeronautics 

B.M.E., University of Michigan, 1915; Ph.D., 1930. Instructor in Engineer
ing MechaniCS, University of Michigan, 1923-19~9; Assistant Professor, 
1929-1931. California Institute, IG31-

373 South Los Robles A venue 

FRANK GLASS DUNNINGTON, PH.D. 

National Research Fellow in Physics 

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

Research Fellow in Radiology 
B.A., University of California, 1923; L.R.C.P., London, 1928; :M.RC.S., 

England, 1928. California Institute, 1931-
3111 \\'averly Drive, Los Angeles 

HAAKOX Muus E"JEX, PH.D. 

National Research Fellow in Physics 
E.E., Cornel! University, 1926; M.S., California Institute of Technology, 

1927; Ph.D., 1929. Califurnia Institute, 1927-
Athemeum 

ALFRED F AESSLER, DR. PHIL. NAT. 

International Research Fellow in Physics of the Rockefeller Foundation 
Dr. Phil. Nat., University of Freiburg i, Br., 1929. Assistant in Physical 

Chemistry, University of Freiburg, 1929-1931. California Institute, 
J931-

4 Terrace Villa 
ALFRED BOSWORTH FOCKE, PH.D. 

Research Fellow in Physics 

B.S., Case School of Applied Science, 1928; Ph.D., California Institute of 
Technology, 1932. California Institute, 1928-

No.9, 40 South Wilson Avenue 

WENDELL HINKLE FURRY, PH.D. 

National Research Fellow in Physics 
A.B., DePauw University, 1928; A.M., UniverSity of Illinois, 1930; Ph.D., 

1932. California Institute, March, 1933-

ANDREW V ASILY HAEFF, PH.D. 

Research Fellow in Electrical Engineering 
E.E. and M.E., Polytechnic Institute of the Special Region of the Eastern 

Province, China, 1928; M.S .. California Institute of Technology, 1929; 
Ph.D., 1932. California Institute, 1929-

901 South Michigan Avenue 

RUSSELL PAUL HARRINGTOX, M.S.E. (AE.E.) 

Research Fellow in Aeronautics 
B.S.E. (Ae.E.), University of Michigan, 1930; M.S.E. (Ae.E), 1931. Daniel 

Guggenheim Airship Institute, California Institute, 1932-
Akrou, Ohio 

Yu MING HSIEH, PH.D. 

Visiting Research Fellow in Physics 
(On leave of absence from Yenching University) 

A.B., Yen ching University, China, 1917; M.A., Columbia University, 1924; 
Ph.D., University of Chicag'o, J926. Instructor in PhysiCS and Mathe
matics, Westminster College, China, 1917 -1921. Instructor in Physics, 
Yenching University, 1921-1923. Fellowship student of the Rockefeller 
Foundation at Columbia University and the University of Chicago, 
1923-1925. Assistant Professor, Professor and Chairman of the Depart
ment of Physics, Yenching University, 1926-. California Institute, 1932-

167 South Wilson Avenue 
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DARRELl. STEPHEN HUGHES, PH.D. 

National Research Fellow in Physics 

A.B., University of Kentucl<y, 1926; M.S., 1928; Ph.D., University of Chi
cago, 1931. California Institute, In3l-

361 South Wilson Avenue 

WENDELl. FORD JACKSON, PH.D. 

National Research Fellow in Chemistry 

B.A., Princeton University, 1929; M.A., InO; Ph.D., 1932. California Il18ti
tute, 1932-

1701 Morada Place, Altadena 

RALPH DUNCAN ,JA~IES, PH.D. 

N ationa! Research Fellow in Mathematics 

B.A., University of British Columbia, 1928; M.A., 1930; Ph.D., University 
of Chicago, 1932. California Institute, 1932-

No.2, 406 South Chester Avenue 

CECIL EDWARD PUUITT JEFFREYS, PH.D. 

Research Fellow in Chemistry 

B.A., University of Texas, 1925; M.A., 1927; Ph.D., California Institute of 
Technology, 1931. California Institute, 1928-

415 South Hudson Avenue 

BERWIND PETEUSEN KAUFMANN, PH.D. 

National Research Fellow in Biology 

B.S., University of Pennsylvania, 1918; M.A., 1920; Ph.D., 1925. Professor 
of Biology, Southwestern (Memphis), 1926-1928; Professor of Botany, 
University of Alabama, 1928-. California Institute, 1932-

1165 North Wilson Avenue 

HAROLD PHILIP KLUG, PH,D. 

Research Fellow in Chemistry 

B.A., Ohio State University, 1924; M.A., 1926; Ph.D., 1928. Instructor in 
Chemistry, Carleton College, 1927-1930; Assistant Professor, 1930-1932. 
California Institute, 1932-

250-A South Catalina Avenue 

LAURENCE EUSTACE LEFEVRE, B.A, 

Commonwealth Fund Fellow in Astronomy 

B.A., Oxford University, 1929. California Institute, 1931-

BAUBARA MCCLINTOCK, PH.D. 

National Research Fellow in Biology 

Athenreum 

B.S., Cornell University, 1923; M.A., 1925; Ph.D., 1927. Instructor in Bot
any, Cornell University, 1927-1931. California Institute, 1931-
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PHILIP GRIFFIS MURDOCH, PH.D. 

Research Fellow in Chemistry 

B.S., California Institute of Technology, 1929; Ph.D .• 1932. California 
Institute, 1929-

1770 North Fair Oaks Avenue 

HENRY VICTOR NEHER, PH.D. 

Research Fellow in Physics 

B.A., Pomona College, 1926; Ph.D., California Institute of Technology, 
1931. California Institute, 1928-

1239 East Harvard Street, Glendale 

EDWARD WILLIAM NEUlIfAN, PH.D. 

Research Fellow in Chemistry 

B.A., State University of Iowa, 1927; M.S., 1928; Ph.D., 1930. Instructor in 
Chemistry, State University of Iowa, 1930-. California Institute, 1930-

361 South Wilson Avenue 

MILTON SPINOZA PLESSET, PH.D. 

N ationa! Research Fellow in Physics 

B.S., University of Pittsburgh, 1929; M.S., 1930. Ph.D., Yale UniverHity, 
1!132. California Institute, 1932-

Athenreum 

AUNOLD EPHRAIM Ross, PH.D. 

National Research Fellow in Mathematics 

B.S., University of Chicago, 1928; M.S., 1929; Ph.D., 1931. California Insti
tute, 1931-

825 North Michigan Avenue 

RAYMUND SANGER, PH.D. 

International Research Fellow in Physics of the Rockefeller Foundation 

Ph.D., EidgenCissische 'l'echnische Hochschule, ZUrich, 1926. Privat Dozent 
fiir Physik, EidgenCissische Technische Hochschule, 1n30-. California 
Institute, 1931-

Athenreum 

JACK HF;NRY SHERMAN, PH.D. 

Research Fellow in Chemistry 

B.S., Ullivilrsit.y of California, 1929; Ph.D., California Inst.itute of Tech
nology, 1932. California Institute, 1929-

714 South Mentor A venue 

ANDREW SOLTAN, PH.D. 

International Research Fellow in Physics of the Rockefeller Foundation 

Ph.D., University of Warsaw, 1926. Chief Assistant at the Institute of. 
Experimental Physics of the University of Warsaw, 1926-. California 
Institute, 19;)2-

Athcnremn 
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",\'ILLLDl LAYTOX STAXTOX, PH.D. 

Research Fellow in Geology and Assistant in Physical Education 

l:.S .. Califorlli:'i Ill;-.:titute of T~chJl()logy, If)~7; Ph.D., 1~31. California 1n1:;0-
tutC', 1~J~7-

30G South El iVIolino Avenue 

CLUT S'l'l:ux, PH.D. 

International Research Fellow in Genetics of the Rockefeller Foundation 

I'lL])', University of lit'rlin, 1923; Research vVorker, Kaiser IVilhelm
InNtiLit fiir 13iologie, 1923; International Fello-w in Genetics of the 
Hockefdler Fonndation, ColuD1bia University, 1924-1926; Privat Dozent, 
L-nivel'sity of Derlin, 1:127-. California Institute, 1n2-

JOIIX DoxovAx STROXG, PH.D. 

Research Fellow in Astrophysics 

"c.D" E:Il1C''',C' UlliYlT"ity, 1Q2G; ~I.S" University of Michigan, 1928; Ph,D., 
1~)30. California In:-1titute, l~J;JO-

40 ",Vest Harriet Street, Altadena 

JA'fES HOL)[ES STl;RDIVAX'l', PH.D. 

Research Fellow in Chemistry 

n.~\ ,. L,"T111Ycr;-;ity of rJ'pX<1~. 192G~ ~f.A., 1027: Ph.D., California Institute of 
Technolob"Y, ] U::lO. Ca1ifornia Institute, 1928-

Athen~um 

VVAI>TER GCSTAV ,TOlIAXXES Tor>L~IIEX, DR. PHIL. 

Research Fellow in Aeronautics 

/)1'. J I llj1., lin i v(;r~ity of Ck,itingen, 1 ~)2 L I ~c;-:earch I\-'ullo\v, E.:aiser V\i"-Uhcln1 
Jl1f-JtHiit fiil' ::itri-)111ungsforschung G-uttingen, lU2-!-1930. California Insti
tute, ] U:JO-

750 X orth Chester A venue 

ADRIAAX J 08EPH VAN ROSSEM 

Research Fellow in Vertebrate Zoology 

~ \ssistallt, California InRtitute, ] D2G-ID31: HCf'oarch Fellow, ID:n-
gG5G Foothill Boulevard, Altadena 

",VILUAM Euen:",r': YAUGHAX, Pll.D. 

National Research Fellow in Chemistry 

I~.S., l~llin_'l'si1,y of Chicago. 1:)27; Ph.D., 1~)2~1. Tnstl'uetor, 1}niversity of 
Cl1iCH;..','O, 1~)2~1-. Xational H(';.;('arc:h Fello\v, I-Iarvarcl Univer~ity, 1:)31-
] ~J;_:~. CalifOl'nia llll-'titllte, ] 9:32-

444 South Euclid Avenue 

GLY VVADl1JX(;TOX, PH.D. 

Research Fellow in Chemistry 

J~,"\" 1~7Jli\'('r:--:it:y of l:l'jjj,c..:h Colnn11)i:1.. l~)~S; :1\I.1\, , Jn2n; Ph,D" California 
ln~1 it ut(· oj' Tl'('1111()log~-, 1 ~-I:::.!, California] nl-'iituU', ] n~Q-

~ o. 7, ,36 ]\; orth JIiII A venue 
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GEORGE "'VILLARD WHELAND, PH.D. 

Research Fellow in Chemistry 

B.S .. Dartmouth College, 1928; A.M., Harvard University, 1929; Ph.D .. 
1932. California Institute, 1932-

Athenreum 

EVAN GWYN WILLIA:>IS, M.A. 

Commonwealth Fund Fellow in Astronomy 

B.A.. Cambridge University, 1927; M.A., 1931. Isaac Newton Student, 
Trinity College, CamhridgE>, 1929. California Institute, 1931-

Athenreum 

WLADIMIU M. ZAIKOWSKY 

Research Fellow in Physics and in Mechanical Engineering 

Graduate of Michel's Artillery Academy, 1911. Research Officer of Main 
Artillery Board (Russia), 1911-1914. Repititor 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 A venue 

TEACHING FELLOWS AND GRADUATE ASSISTANTS 

RAYMOND WELLINGTON AGER Electrical Engineering 
B. S., California Institute, '22. 

LUCAS AVERY ALDEN Physics 

B.S., California Institute, '31. 

GEORGE HAROLD ANDERSON . Geology 
A.B., Stanford Univ., '17; A.M., '20. 

ROBERT CHARLES BARTON . Chemistry 
B.S., Carnegie Institute of Technology, '29; M.S., '30. 

STERLING BECKWITH • Electrical Engineering 

A.B., Stanford Univ., '27; M.S., Univ. of Pittsburgh, '29. 

FRANK WAGNER BELL 

B.S., California Institute, '28. 

RAYMOND CHARLES BINDER 

B.S., Massachusetts Institute of Technology, '30. 

CHARLES MELVIN BLAIU* . 

B.A., Rice Institute, '31; M.A., '32. 

FRANCIS DASH WOOD BODE 

B.S., California Institute, '30; M.S., '31. 

JAMES FREDERICK BONNER 

A.B., t7niv. of Utah, '31. 

"Henry Laws Fellow. 

Geology 

Engineering 

Chemistry 

Geology 

Biology 



STAFF OF INSTRUCTION AND RESEARCH 

LAWRENCE OLIN BROCKWAY"" • 

B.S., Univ. of ""ebraska, '29; M.S., '30. 

VINTON AUSTIN BROW"" 

B.S., Univ. of Arizona, '29; M.S., '31. 

WILSON MARCUS BRUBAKER 

A.B., Miami University, '32. 

JAMES LEON CARRICO* • 
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Chemistry 

Mathematics 

Physics 

Chemistry 
B.S., ""orth Texas Teachers College, '29; M.A., Univ. of Texas, '31. 

CLIFFORD COMER CAWLEY 

B.S., California Institute, '32. 

JAY HEWITT CHATTERTON* 

B.S., Oregon State College, '32. 

CORNELL TAYLOR CHRISTENSEN 

B.S., "Utah State Agricultural College, '32. 

DONALD SHERMAN CLARK. 

B.S., California Institute, '29; M.S., '30. 

WnLIAM MAURICE COGEN 

B.S., California Institute, '31. 

CHARLES DuBOIS CORYF:LL 

B.S., California Institute, '32. 

EVERETT FRANKLIN Cox* 

A.B., Miami Univ., '30. 

CLYDF: BROOKS CRAWLEY 

A.B., Univ. of Kentucky, '30; M.S., '31. 

HAURY DONALD CUURY 

B.A., Univ. of Iowa, '29; M.S., '30. 

CLARENCF: R. DE LAUBENFEI"S 

B.S., Iowa State College, '17; M.E., '31. 

HF:NUY BLYTHE DF:VORE • 

B.S., Penn. State College, '26; M.S., '27. 

BERXARIl NEIL DICKINSON 

B.A., Univ. of Oklahoma, '29; M.S., '31. 

MAumeE GHrRUAU DONNELLY. 

EM., Colorado School of Mines, '29. 

WILLlA::\I FEUDINAND EBERZ • 

B.S., California Institute, '31. 

'Henry Laws Fellow. 
"E. 1. DuPont de Nemours Company. 

Engineering 

Mathematics 

Physics 

Engineering 

Geology 

Chemistry 

Physics 

Physics 

Geology 

Aeronautics 

Physics 

Chemistry 

Geology 

Chemistry 
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EMORY LEO" ELLIS l;iology 
D.S., California I,,,Utllle, ':~~): :11."., 

"TILLARD ALEXAXDER FIXlJLAY Ccology 
B.S., California Institute, '2D: ilLS., 

}LELnx EARXEST GAIXilEIt Electric"l Engineering 
B.S., California Institute, '2G; n.I.S., lTni\'. (Jf J'it t:---hllt'gll, "L. 

LOWELL FOHItEST GREEN Biology 
lLS., California Illstitlli<.:, ':n. 

CAItTEIt HOLT GItEGORY l\tf O(lel'll I,;lnguage,..., 

lLS., California Illl':ltitute, '~n. 

CHARLES EDWARD IIABLUTZEL, JR. Phy.,ic., 
B.A., Stanford LTniv., '~G; }f.A '2G. 

GEORGE 'I'HO:lfAS I-IAR~Ess, In. J1:kctl'icnl Engineering 
B.S., California Institute, '28. 

MAURICE Fmm HASLER Physics 
B.S., California Institute;, '2!): ::\T."" ':;0. 

BENARTHUR CASTLE HAYNES. EngiIl{'ering 
H.S., California Institute, '3~. 

EARL S. HlLL* Chemistry 
B.S., Oregon State .AgTieultul'al Collegf', ':;1); :\i.8., California ln~ti
tute, '31. 

MILLS SCIIUYLER HODGE Engineedng 
D.S., California Institute, '~1~, 

SA~IUEL ERIC HOWSE Physics 
B.S., Californi" Institute, '30. 

RALPH RAYAfO"D HULTGREX Chemistry 
n.s., Ulliv. of California, '28; l\T.S., Uni\', of etal1, ':l~J. 

ROlll-:JtT BYROX JACOBS. Physics 
D.S., California Inl-'titute, '::1. 

JOSEF J ER03IE J OHXSOX Astronomy 
B.S., California Institute, ':W: ~\l.S., Ullin ,Yt·;-.:]e,\':lll l:;-niY(·l·~ity, ':::~. 

Vi ALTER HARRISOX .J ORIlAX Physics 
B ... A., -eniv. of Oklallolna, ':30; ::\I.~., ';n. 

ERWIX \Vn.UA~I ICUDIER Physic.s 
B . ..:-L, Ulliv. of ValDurai:--,n, '3:!. 

ALBI:R'I' LOlTIS KAYE Chemistry 
S.B., l\Ifu .. ::--:achu.-::etts In~titut(; of Tecllllo1ogy, ';jJ; ;--':.~\l 

:'· ... ~n1erican Petroleu111 Institute. 
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GEOFl'HJ:>C LOHHnUH KEIGIILl:Y 

1:.1\., l:lli\·. of Toronto, '20. 

LAwln:xcr: EIlW,\HD KIXSLEH 

J :.S., C,llifurllia Ill"litut~, ':11. 

CIL\HLES ED~[CX]) KmcIIl:u, Jl!,' 
L.S., Califol'llia Institute, '31. 

IUYIXG PAUKlIUUST KUICK 

.A.IJ., univ. of California., '28. 

WILLIA~[ ARTHUR L,\ltSEX 

B.S., Uni\·. of 'Ctah, '32, 

J A3tES EVEHETT LIPP , 

B.S., California In~titute, '32, 

ERNEST HEIUlER'l' Lyoxs, .JR, 

D.S., :\Ias::::achu;:::;etl;:; Jl1:-;ULute uf TeclulOlugy, '31. 

JOIlX McMOIuns , 
.A.B., College of ~nlporia, '2-1. 

WILLIAM VIllGIL MEDLIS , 

JJ.t:l., Univ. of California, '32. 

ROSCOE HAULAX MILLS • 

n ... A .. , POJ11ona Col1eg'e', ':;S. 

X onTOS BARTU:'l"J' ::VIOORI; 

"\.. U., 'Cniv. of California, '2~; :\[.S., l'un]u(' Univ., '31. 

GEORGE CLAllKSON MUNIto** 

A.B., Univ. of California atLas .Angeles, '29. 

ALBERT EDWARD :MYERS 

B.S., California In~titutc, '~D . 

• JOlIX l\fr.:L\'JLLE NORDQUIST 

~\.B., l)arh: ColIcgc, '2f1; IVr.~., lJlliv. of OldaI-IOJlla, ':a. 

DWIGHT OLCOTT N OIlTTI 

B.S., 'Yl'sluyan LJniv., ':lO. 

ltAY;UOND l\JXRED Pl:'l'EHSOX 

n,~" Califorllia Institute, '31. 

\VILLLUI HAYW,\I<1l PICKl:HIXC,~'*'* 

B.S., California In0titutc, ':~2. 
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Biology 

Physics 

Chemistry 

Geology 

Engineering 

Engineering 

Chemistry 

Chemistry 

Chemistry 

Aeronautics 

Aeronautics 

Physics 

Chemistry 

Physics 

Physics 

Geology 

Physics 

J OIlS Gmsox PLEASAXTS Electrical Engineering 
D.S., L"niv. of Southern California, '29; ::\I.S., California In;.:;titute, '30. 

:':.\lncl'ic(Jtl Peil'uIC'unl 11l:-:titlltC. 
*:. II CJll'\~ Law:--; If'C'11 O\v. 

l_:]l;tri('~: .A. (~!)nill .FulllHlali()ll. 



40 CALIFORNIA INSTITUTE OF TECHNOLOGY 

ALBEIIT ROIH:I1TS POOLE* 

B.A., Univ. of British Columbia, '29; M.A., '31. 

WILLIS PARKISON POPENOE . 

B.S., George ,Vashington Univ., '30. 

ARTHUR NICKOLAS PRATER 

B.A., Univ. of California at Los Angeles, '32. 

,V ORRELL FRANZONI PRUDEN • 

B.S., California Institute, '32. 

.TOHN READ. 

n.sc., London Univ., '29; B.Sc. (Physics), '31. 

ALBERT CLARK REED • 

B.S., California Institute, '29. 

HARINGTON MOLESWORTH ANTHONY RICE 

B.A.Sc., Univ. of British Columbia, '23; M.A.Sc., '31. 

LOUIS NICOT RIDENOUR, JR •• 

B.S., Univ. of Chicago, '32. 

HAROLD ROACH 

B.S., California Institute, '32. 

WILLIAM CURTIS ROCKEFELLER 

B.S., California Institute, '32. 

BRUCE HORNBROOK SAGE** 

Mathematics 

Geology 

Chemistry 

Engineering 

Physics 

Aeronautics 

Geology 

Physics 

Engineering 

Aeronautics 

Chemistry 
B.S., New Mexico State College, '29; M.S., California Institute, '31. 

MARSTON CLEAVES SARGENT 

A.B., Harvard Univ., '28. 

JAN GERARD SCHAAFSMA ** 

B.S., California Institute, '32. 

HERMANN FRANZ SCHOTT 

B. S., California Institute, '26. 

HOMER J UllKINS SCOTT • 

B.Sc., Iowa State College, '32. 

Luc SECRETAN • 

Biology 

Chemistry 

Biology 

Engineering 

Aeronautics 
Poly technical Hochschule, Zurich, 1918-1922; Tech. Assistant, Univer
site Libre de Brussels, 1923-1924. 

JOSEPH SHEFFET Engineering 
B. S., California Institute, , 32. 

HAl\IPTON Sl\IITH Geology 
B. S., California Institute, '28. 

*Henry Laws Fellow. 
"American Petroleum Institute. 
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JAMES ERNEST SMITH . Physics 
B.A., Jamestown College, '32. 

ROBERT CHALFIN SMITH • Physics 
B.S., Oregon State College, '32. 

HOWARD GARDNER S~IITS Engineering 
B.S., California Institute, '31. 

JOSHUA LAWRENCE SOSKE Geology 
Geological Engineer, Colorado School of Mines, '29; M.S., California 
Institute, '32. 

CARSTEN CONOVER STEFFENS 
A.B., Syracuse Univ., '30. 

ROBERT INGERSOLL STIRTON** 
B.S" California Institute, '30. 

KENNETH HAYES SWART 
B.S., California Instftute, '32. 

GEORGE FREDERIC TAYLOR 
B.S., California Institute, '29; M.S., '31. 

RALPH MAYHEW WATSON 
B.S., California Institute, '27; M.S., '28. 

Chemistry 

Chemistry 

Engineering 

Geology 

Engineering 

FRANK LESLIE WATTENDORF* Aeronautics 
B.A., Harvard Univ., '26; M.S., Mass. Institute of Technology, '28. 

JAMES HAROLD WAYLAND 
B.S., Univ. of Idaho, '31. 

SIDNEY WEINBAUM. 
B.S., California Institute, '24. 

NATHANIEL W HITE WILCOX 
A.B., Harvard Univ., '17. 

CHESTER EUGENE WILSON 
B.S., California Institute, '32. 

EDGAR BRIGHT WILSON, JR. • 
B.S., Princeton Univ., '30; M.A., '31. 

OLIN C. WILSON, JR .. 
B.S., California Institute, '25. 

ROBERT WARREN WILSON 
B.S., California Institute, '30; M.S., '32. 

GEORGE FRIEDRICH WISLICENUS . 

Mathematics 

Chemistry 

Engineering 

Chemistry 

Chemistry 

Astronomy 

Geology 

Engineering 
M.E., Staatliche Hahere Maschinenbauschule, Wiirzburg, Germany, 
'25; M.S., California Institute, '31. 

*Daniel Guggenheim Lighter-than-Air Institute. 
'*Inspiration Copper Company. 
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DIVISION OF PHYSICS, MATHEiJIATICS A.YD 
ELECTRICAL ENGINEERr:va 

R. A. MILLIKAX, Chairman 

V ISl'l'IXG PROFI:SSOHS 

N1I:I,S BOHR PJ:TEH DEHYE .. \LBI:H'L' E[~STE1:"; 

PROFESSORS 

HARRY BATEMAN, slathematics, Theoretical Physics, Aeronautics 
ERIC T. BELL, Mathematics 
IRA S. BOWEN, Physics 
PAUL S. EpSTEIN, Theoretical Physics 
WILLIAlU V. HOUSTON, Physics 
ROBERT A. MILLIKAN, Physics 
ROYAL 'V. SORENSEN, Electrical Engineering 
HrcHARD C. TOLMAN, Physical Chemistry, Mathematical Physics 
HARRY C. VAN BUSKIRK, Mathematics 
EARNES'l' C. WATSON, Physics 

RESEAltCI-I ASSOCIATES 

SAMUEL J. BARNE1.'T, Physics 
JESSE W. M. DuMOND, Physics 
SEELEY G. MUDD, Radiation 

ASSOCIATE PROFESSORS 
ALEXANDER GOETZ, Physics 
CHARLES C. LAURITSEN, Physics 
S. STUART MACKEOWN, Electrical Engineering 
ARISTOTLE D. MICHAL, Mathematics 
GENNADY'V. POTAPENKO, Physics 
LUTHER E. WEAR, Mathematics 
FRITZ ZWICKY, Theoretical Physics 

ASSISTANT PROFESSORS 
WILLIAl\I M. BIRCHBY, Mathematics 
FREDERICK C. LINDVALL, Electrical Engineering 
J. HOBERT OPPENHEUIER, Theoretical Physics 
WILLIAM R. Sl\IYTHE, Physics 
MORGAN WARD, Mathematics 
CLYDE WOLFE, Mathematics 
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1'-'; STR U CTOll 

FHANCIS W. MAX STADT, Electrical Engincering 

IN!n:RNA'l'IOXAL HESE..AUCII FELLO\VS IN PHYSTCS OF '['lIE 

I:OC1\:E1TLJXlt FOl:~DATION 

Alt'l'lJUR C. BAILEY 

HEIUlERT DINOLE 

AI.rIlED FAERSI,ER 

HAYMUND'SANGER 

,\'-';llIlEW SOLTAN 

NA'J'lONAT. }tESEAUCIT l'ELI.OWS 

\YU,T,OUOllllY M. CADY, Physics 

FlUNK G. DrxNINo'l'ON, Physics 

H,UKON M. EVJEN, Physics 

\V, II. FUHRY, Physics 

DAIlHELL S. lIU(lHES, Phy"i<;s 

lL\J~l'H D. JA;lIES, lVlathematics 

::\lJvrON S. PU:SSET, Physics 

AUNOLD E, H,oss, Mathematics 

CO::lfMONWEALTII FUND n:LLOWS IN ASTlWNOMY 

LAUHENCE E, LEFEVHE EVAN G. WILLIAMS 

RESEAHCH FELLOWS 

CARL D. ANDERSON, Physics 

OTTO BEECK, Physics* 

JOHN F. BI~ACKlJURX, Physics 

\VILJ.IA:;\f M, BLEAKNEY, Physics 

CLynE K. EMERY, Radiology 

ALFRED B. FOCKE, Physics 

ANllIlEW V. HAEFF, Electrical 

Engineering 
Yu Mnm HSIEH, Physics 

H, VICTOR NEHER, Physics 

~l'EACIIING FELLOWS AND ASSISTANTS 

RAYMOND \V. AGER 

LUCAS A, ALDEN 

STERLING BECKWITH 

VINTON A. BROWN 

WILSON M. BRUBAKER 

.T.\Y II, CITA'l''l'Ell'l'ON* 

CORNEI~L T. CHRISTENSEN 

EnmE'l"l' F, ,COX* 

CLYDE B. CIlAWLEY 

HENIlY B. DEVORE 

MELVIN E, GAINDER 

CHAIlLES E, HAllLUTZF.I~, .Tn, 

GEOROE T. HARNESS, JR. 

MAURICE F. HASLER 

SAMUEL E. HOWSE 

"Henry Laws Fellow, 
"Charles A, Coffin Foundation, 

ROBERT B, JACOBS 

vY AI.TER H. J OlmAN 

EUWIN W. KAMMEU 

LA WRENCE E. KINSJ.F:R 

GJ:omlE C. MUNUO* 

.T OlIN M. N OUDQUIST 

DWIGHT O. NORTH 

\\'TLLL\l\f II, PrCIo:llING** 

J. GIBSON PLEASANTS 

ALBERT R. POOT,E* 

JOlTN READ 

LOUIS N. RIDENOUU, .Tn. 

JAMES E, SJlUTH 

ROllERT C. SMITH 

.TAMES H. WAYLAND 
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DIVISION OF CHEJIlSTRJ' AND CHEJilCAL ENGINEERlJ"VG 

A. A. NOYES, Chairman 

PROFESSORS 

STUART J. BATES, Physical Chemistry 

JAMES E. BELL, Chemistry 

WILLIAM N. LACEY, Chemical Engineering 

ARTHUR A. NOYES, Chemistry 

LINUS PAULING, Chemistry 

RICHARD C. TOLMAN, Physical Chemistry, Mathematical Physics 

ASSOCIATE PROFESSORS 

ROSCOE G. DICKINSON, Physical Chemistry 

HOWARD J. LUCAS, Organic Chemistry 

RESEARCH ASSOCIATE 

JOSEPH B. KOEPFLI, Organic Chemistry 

ASSISTANT PROFESSORS 

RICHARD McL. BADGER, Chemistry 

ARNOLD O. BECKMAN, Chemistry 

ERNEST H. SWIFT, Analytical Chemistry 

DON M. YOST, Chemistry 

NATIONAL RESEARCH FELLOWS 

ALAN T. CHAP~lAN 
WENDELL F. JACKSON 

"\VILUAM E. VAUGHAX 

RESEARCH FELLOWS 

CECIL E. P. JEFF'REYS 

HAROLD P. KLUG 

PHILIP G. MURDOCH 

EDWARD W. NEUMAN 

JACK H. SHERMAN 

JAMES H. STURDIVANT 

GUY WADDINGTON 

GEORGE W. WHELAND 

TEACHING FELLOWS AND ASSISTAN'l'S 

ROBERT C. BAR'rON 

CHARLES M. BLAIR* 

LAWRENCE 0, BUOCKWAY** 

.JAMES L. CARRICO* 

CHARLES D. CORYELL 

BERNARD N. DICKINSON 

W. FERDINAND EBERZ 

EARL S. HILL*** 

RALPH R. HULTGREN 

ALBERT L. KAYE 

CHARLES E, KIRCHER, .JR.*** 

ERNEST H. LYONS, .JR. 

'Henry Laws Fellow, 
*'duPont Fellow. 

*., American Petroleum Institute. 

.JOHN McMORRIS 

WILLIAM V. MEDLIN 

ALBERT E. MYERS 

ARTHUR N. PRATER 

BRUCE II. SAGE*** 

.JAN G. SCHAAFSMA*** 

CARSTEN C. STEFFENS 

ROBERT 1. STIRTONt 

SIDNEY WEINBAUM 

CHESTER E. WILSON 

E. BRIGHT WILSON, .JR. 
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DIViSiON OF CIVIL AND MECHANICAL ENGINEERiNG 

FRANKLIN THOMAS, Chairman 

PROFESSORS 
HARRY BATEMAN, Mathematics, Theoretical Physics, Aeronautics 
W. HOWARD CLAPP, .:\'lechanism and Machine Design 
ROBERT L. DAUGHERTY, Mechanical and Hydraulic Engineering 
FREDERIC W. HINRICHS, JR., Mechanics 
THEODOR VON KARMAN, Aeronautics 
R. R. MARTEL, Structural Engineering 
FRANKLIN THOMAS, Civil Engineering 

ASSOCIATE 

CARL C. THOMAS, Engineering Research 

ASSOCIATE PROFESSOR 

WILLIAM W. MICHAEL, Civil Engineering 

ASSISTANT PROFESSORS 
ARTHUR L. KLEIN, Aeronautics 
ROBERT T. KNAPP, Mechanical Engineering 
CLARK B. MILLIKAN, Aeronautics 
ARTHUR E. RAYMOND, Aeronautics 

INSTRUCTORS 
FilED J. CONVEIlSE, Civil Engineering 
ERNEST E. SECHLER, Drawing 

RESEAIlCH FELLOWS 

MAumcE BlOT, C. R. B. Educational Foundation, Aeronautics 
JOHN H. A. BRAHTZ, Aeronautics 
LLOYD H. DONNELL, Aeronautics 
R. P. HARRINGTON, Aeronautics 
WALTER G. J. TOLLMIEN, Aeronautics 
WLADIMIR M. ZAIKOWSKY, Mechanical Engineering 

TEACHING FELLOWS AND ASSISTANTS 

RAYl\IOND C. BINDER HAIlOLD ROACH 
CLIFFORD C. CAWLEY W. CURTIS ROCKEFELI.ER 
DONALD S. CLARK HOMER J. SCOTT 
CLAnENCE R. DE LAUBENFELS 
BENAR'l'HUR C. HAYNES 
MILLS S. HODGE 
\VILLIAl\l A. LAnSEN 
.J AMES E. LIPP 
ROSCOE H. MILLS 
K ORTON B. MOORE 
\VORRELL F. PRUDEN 
ALBERT C. REED 

Luc SECRETAN 
JOSEPH SHE1'FE'l' 
HOWABD G. S::lIITS 
KENNETH H. SWART 
RALPH M. WATSON 
FRANK L. W ATTENDOHF* 
KA'rHANIEL W. WILCOX 
GEORGE F. WISLICENUS 

"Daniel Guggenheim Lighter-than-Air Institute. 
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DIVISION OF GEOLOGY AND P ALEON'l'OLOGY 

J. P. BUWALDA, Chairman 

PROFESSORS 
J. P. BUWALDA, Geology 

WILLIA~I M. DAVIS, Physiographic Geology 

BENO GU'l'ENBERG, Geophysics 

F. L. RANSOME, Economic Geology 
CHESTER STOCK, Paleontology 

RESEARCH ASSOCIATES 

ROBElI1' T. MOORE, Vertebrate Zoology 

CASEY A. 'VOOl), Vertebrate Zoology 

HARRY O. 'VOOD, Seismology 

ASSIS1'ANT PRO}'ESSOR 

IAN CAMPBELL, Petrology 

INSTRUCTORS 

RENE ENGEL, Mineralogy 

JOHN H. MAXSON, Geology 

CURATORS 

EUSTACE L. FURLONG, Vertebrate Paleontology 

J. HARRY HARRIS, Vertebrate Zoology 

WILLIS P. POPENOE, Invertebrate Paleontology 

RESEARCH FELLOWS 

WILLIA~I H. BURT, Vertebrate Zoology 

W. LAYTON S1'ANTON, Geology 

ADRIAAN J. VAN ROSSEM, Vertebrate Zoology 

SCIENTU'IC ILLUS'l'RATOlt 
JOHN L. RIDGWAY 

'rEACHING FEI<LOWS AND ASSISTANTS 

GEORGE H. ANDERSON 
FRANK 'V. BELL 
FRANCIS D. BODE 
WILLIAlII M. COOEN 
H. DONALD CURRY 
MAURICE G. DONN};r.T,Y 
\VIf,LATm A, FINllT,AY 

IRvnw P. KRICK 
RAYMOND A. PETERSON 
HARINGTON M. A. RICE 
HAMPTON SMITH 
J. L. S06KE 
GEORGE F. TAYLOR 
nORER'I' W. Wn,soN 
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ASSIS'I'AXT PHOITS~OHS 

l-IJ:XUY BoItsoOK, Biochemistrv 
TIlI:ODOSIL'S DOllZIL\XSKY, GeilCtics 
l{OBI:H'l' B,rI:nSON, Biophysics 
ST1;UJ,IXG H. E:IIEllSOX, Genetics 
Il.-r;u :'IT. TTnr'L\X, Bio("hcllli"lrr 
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DIVISIOlI' OF' ASTROPHYSICS 

OBSERVATORY COUNCIL 

GEORGE E. HALE, Chairman 

ROBERT A. MIJ,LIKAN 

ARTHUR A. NOYES 

HENRY ;VI. RODINSON 

JOHN A. ANDERSON, Executive Officer 

EDWARD C. B"'RRETT, Secretary 

AD\"ISORY 

WALTER S. ADAlIIS, Chairman 

CHARLES G. ARBOT 

COllll1IITTEE 

EDWIN HUBBLE 

HENRY N. RUSSELL 

FREDERICK H. SEAIIE" 

RICH.mD C. TOLMAN 
IRA S. BOWEN 

PAUL S. EpSTEIN 

.JOHN A. ANIlEIISON 

RESEARCH ASSOCIATES 

SIll HERBERT JACKSON 

HESEAHCII FELI"OIV 

JOlIN D. STIIONG 

ASSOCIATES IN OPTICS AND INSTRUl\IEN'l' DESIGN 

FRANCIS G. PEASE RUSSELL 'V. POHu:n 

GUADUA'l'B ASSISTANTS 

.J OSEl' J. JOHNSON OLIN C. 'Vn.SON, ,Tn . 



STAFF OF INSTRUCTION AND RESEARCH 

DIVISION OF THE HUMANITIES 

C. K. JUDY, Chairman 

PROFESSORS 

C. K. JUDY, English Language and Literature 
GRAHA1\f A. LAING, Economics and Business Administration 
JOHN R. MACARTHUR, Languages 
WILI.IAM B. MUNRO, Histol'y and Goverll!Ilent 
TnF.ODORE G. SOARES, Ethics 

ASSOCIATES 

AVERY O. CRAVEN, American History 
GODFUEY DAVIES, English History 
MAX FARRAND, American History 
HOWARD M. JONES, English Literature 
LOUIS B. VlTRIGHT, English Literature 

ASSOCIATE PROFESSORS 

HORACE N. GILBERT, Business Economics 
GEORGE R. MACMINN, English Language and Literature 

ASSISTANT PROFESSORS 

HARVEY EAGLESON, English Language and Literature 
PHILII' S. FOGG, Business Economics 
WILLIAM HUSE, JR., English Language and Literature 
ROGER STANTON, English Language and Literature 
RAY E. UNTEREINER, Economics and History 

INSTRUC'l'ORS 
WILLIAM BEARD, Government 
HERBERT HOOVER, JR., Business Administration 
LOUIS W. JONES, English Language and Literature 

GRADUATE ASSISTANTS 

CARTER H. GREGORY, Modern Languages 
WILLIAM H. PICKERING, History 
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HAIWUJ Z. l,l COS!:l .\l\N 

EOWAiW D. ](HE;\It:I:s 

l>IIYSICAL 'l'JtAIN£R 

FJ,OYD L. !-L\NTS 

Assrs'J'.-\S'l'S 

S'J'(; .. \Wt' L. SJ-:'Y]-fOFH 
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Q1aliforuta lIustttutr i\ssortatrs 
The California Institute Associates are a group of public-spirited citi

zens, interested in the adyancement 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. 

President 
J A;}fES R. PAGE 

OFFICERS 

MALCOL~f MCNAGHTEN 
4th Vice-President 

1st Vice-President 
ALBERT B. RUDDOCK 

2nd Vice-President 
JOlIN HUDSON POOLE 

3rd Vice-President 

J onN E. BARBER 
Secretary 

DONALD O'.:vIELYENY 
Treasurer 

EDWARD C. BARRETT 
Asst. Sec'y, Asst. Treas. 

John E. Barber 
F. W. Braun 
I. C. Copley 
J aIm S. Cravens 
George :B~. Farrand 

DIRECTORS 

Stuart W. French 
S. M. Haskins 
Malcolm M cN aghten 
R. H. Moulton 
E. J. Nolan 

MEMBERS 

Donald O'Melveny 
James R. Page 
John Hudson Poole 
Albert B. Ruddock 
W. L. Valentine 
Archibald B. Young 

Fred S. Albertson F. W. Braun A. M. Drake 
George W. H. Allen Scott Brown John H. Eagle 
'William H. Allen, Jr. E. A. Bryant Meyer Elsasser 
Mrs. James G. Bailey Mrs. Clara B. Burdette Melville G. Eshman 
Allan C. Balch Carleton F. Burke Mrs. H. A. Everett 
Mrs. Allan C. Balch Harry Chandler George E. Farrand 
Pranklin Baldwin Norman 'V. Church John H. Fisher 
;VII'S. Russell H. Ballard Mrs. E. P. Clark Arnold K. Fitger 
.fohn E. Barber Mrs. Elmer W. Clark August Fitger 
Harry J. Bauer George I. Cochran Herbert Fleishhacker 
Mrs. Albert C. Bilicke Thomas F. Cole Arthur H. Flemin/! 
Ellis Bishop I. C. Copley Thomas Fleming, Jr. 
Miss Eleanor M. Bissell Hamilton H. Cotton .:vII'S. Frank P. Flint 
Fred H. Bixby S. Houghton Cox F. W. Flint, Jr. 
E. J. Blacker Shannon Crandall Freeman A. Ford 
'\Irs. R. R. Blacker John S. Cravens Stuart W. French 
Edward W. Bodman E. W. Crellin Robert N. Frick 
Mrs. Joseph Bond William C. Crowell Mrs. Robert N. Frick 
Franklin Booth :\Irs. James A. Culbertson John Gaffey 
Victor von Borosini .:vII'S. Joseph B. Dabney Charles 'V. Gates 
J. G. Boswell Addison B. Day Robert C. Gillis 
'\Irs. Rebecca F. Thomas R. Dempsey E. S. Gosnev 

Bou/!hton .:vII'S. Donald R. Dickey Mrs. Herbel:t J. Goudge 
C. F. Braun Edward L. Doheny J. A. Graves 
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Claude M. Griffeth :VIrs. George H. :Vlaxwell '\Irs. Francis F. Prentiss 
George E. Hale Tom May 'William :VI. Prindle 
Mrs. Girard van B. Hale }Irs. Anna Bissell MeCay Charles H. Prisk 
Miss Evelyn Hamburger 'William C. McDuffie Charles McCormick Reeve 
Mrs. F. A. Hardy Malcolm McN ag-hten Louis D. Ricketts 
Mrs. E. C. Harwood Mrs. E. A. Merrill Mrs. Louis D. Ricketts 
S. M. Haskins Ben H.. Meyer Henry :VI. Robinson 
William C. Hay Mrs. Ben R. Meyer R. 1. Rogers 
Mrs. Louise G. Hill Mrs. John B. Miller Albert B. Ruddock 
Mrs. Frank P. Hixon Robert A. Millikan Mrs. Albert TI. Ruddock 
Joseph M. Hixon Ernest E. Millikin Howard J. Schoder 
W. 1. Hollingsworth W. W. Mines Silsby M. Spalding 
Webster B. Holmes Robert T. Moore Charles F. Stern 
William L. Honnold Alan E. Morphy Mrs. Frederick H. 
Mrs. William L. Honnold R. H. Moulton Steven, 
W. S. Hook, Jr. Harvey S. Mudd Mrs. William L. Stewart 
Louis J. Hopkins Seeley G. Mudd :VIrs. Charles Stinchfield 
Preston Hotchkis Mrs. Seeley ·W. Mudd Reese H. Taylor 
Mrs. William F. Howard W. C. Mullendore Mrs. Joseph E. Tilt 
Rupert Hughes William B. Munro John Treanor 
Myron Hunt Daniel Murphy Mrs. Alma S. Urmston 
Willis G. Hunt Walter M. Murphy Edward R. Valentine 
John E. Jardine Arthur Noble W. L. Valentine 
W. P. Jeffries E. .J. Nolan Mrs. W. L. Valentine 
S. Herbert Jenks Arthur A. Noyes William W. Valentine 
F. W. Kellogg Donald O'Melveny J. Benton Van Nuys 
A. N. Kemp Henry W. O'Melveny Charles B. Voorhis 
H. H. Kerckhoff Stuart O'Melvenv 
Mrs. William G. Kerckhoff Patrick H. O'N ell Mrs. Paul M. Warburg 
J. O. Koepfli Mrs. Benjamin E. Page G. C. Ward 
R. H. Lacy James R. Page Thomas W. Warner 
Mrs. William Lacy Mrs. James R. Page Mrs. Gurdon W. Wattles 
Oscar Lawler Mrs. June Braun Pike Philip Wiseman 
Fred B. Lewis Paul J. Pitner Casey A. Wood 
Ralph B. Lloyd J. Hudson Poole Archibald B. Young 
Mrs. James G. Francis F. Prentiss Gerald C. Young 

Macpherson 
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In pursuance of the plan of developing an institute of sciencf 
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 
C(lurses shall lead to the degree of Bachelor of Science and 
they shall also possess sufficient similarity to make interchange 
between them not unduly difficult. 

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

college courses. 

(3) Fifth-year Courses leading to the degree of Master of 
Science shall be offered in the various branches of engineering

for the present in civil, mechanical, electrical, aeronautical, and 
chemical engineering. In these Courses the instruction in basic 
engineering subjects shall be maintained at the highest efficiency 
so that the graduates from them may be prepared with especial 
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thoroughness for positions as constructing, designing, opcrating, 
and managing engineers. 

(4) The four-year Undergraduate Course in Science shall 
afford, even more fully than is possible in the Engincering 
Course, an intensiye 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 
docs 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 onc or more years 

of graduate study, will best train the creative type of scientist 
or cngineer so urgently needed in our educational, governmental, 
and industrial development, and which will most effectively fit 
able students for positions in the research and development de

partments of manufacturing and transportation enterprises. 

(5) Fifth-year Courses leading to the degree of Master of 
Science shall be offered in the sciences of physics, astrophysics, 
mathematics, chemistry, geology, geophysics, paleontology, and 

biology. A considerable proportion of the time of these Courses 
shall be devoted to research. Thcse will continue the training 

for the" types of profcssional positions above referred to. 

(6) Throughout the period of undergraduate study every 
cffort 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. l\Ioderate 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. 

(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 
providcd for with the facilities and funds available. And stu
dcnts 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 
rcsult 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. 
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THROOP HALL 

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

engineering laboratories. 

NORMAN BRIDGE LABORATORY OF PHYSICS 

The Norman Bridge Laboratory of Physics, the gift of the 
late Dr. Norman Bridge of Chicago, consists of two units of 
fi'"e floors each, connected at the north by a third unit of two 
floors, so as to form three sides of a hollow square. One of these 
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 building contains the 
Norman Bridge Library of Physics, to provide for which Dr. 

Bridge gave $50,000. 

The east unit contains a lecture room seating 260 persons, two 

Jarge 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 twel'"e research rooms, besides 
shops, machinery, switchboard, and storage battery rooms. 

The west unit is used primarily for research. It contains 

forty-five research rooms as well as a seminar room, photographic 
dark rooms, a chemical room, fourteen offices, and switchboard. 
storage-battery, electric furnace and machinery rooms. On the 
second and third floors of this unit of the Norman Bridge Labora
tory, is housed, temporarily, the Division of Geology and Paleon

tology. 
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The central unit has in the basement eight more research 

rooms, thus bringing the number of rooms devoted exclusively to 

research up to sixty-five. On the first floor is the general library 
and the engineering library of the Institute. 

THE IUGH-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. VV. 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 connected with the structure of matter and the nature 
of radiation, and for the conduct of the pressing engineering 
problems having to do with the improvement in the art of 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 research 
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 
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shop, a glass-blowing room, a storage battery room, and large 
photographic dark rooms. 

The second unit of the laboratory adj oins 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 so persons, class rooms, four research labora
tories, professors' studies, a storeroom for inflammable chemicals, 
and the usual machinery, switchboard, and serYice rooms. 

RESEARCH LABORATORY OF APPLIED CHEMISTRY 

\Vith the Gates Chemical Laboratory is associatcd the Re
scarch Laboratory of Applied Chemistry, which is locatcd in thc 
Engineering Rescarch Building. This rcsearch laboratory is 

cquippcd for carrying on chemical reactions on a fifty or a 
hundred pound scale. The machinery is as nearly like commer
cial plant equipment as is consistent with its size. It includes 
apparatus for grinding and pulverizing, melting, mixing, dissolv

ing, extracting, pumping, decanting, centrifuging, filtering (by 

gravity, pressnrc, suction, plate and frame, and leaf filtcrs), 
evaporating under pressurc or vacuum, fractionating, eomlensillg, 

crystallizing, drying under pressure or vacuum, and absorbing 
gascs and vapors. 

ENGINEERI~G RESEARCH LABORATORY AXD HEATING PLAXT 

Through funds provided in part by thc late Dr. Norman 
Bridge, and in part from other sources, the Institute has erected 

an engineering building 50 by 140 feet in sizc. One section of 
this is occupicd by the boiler plant which supplics all the steam 
for both hcating and laboratory purposes. The equipment COll

sists of two Babcock and \Vilcox Sterling boilers, each of SOo 

boiler horse-power capacity and capable of operation at 200 per 
cent of rating and with a steam pressure of 250 pounds per 

square inch. The plant is also fully equipped with all the auxil
iary equipment necessary for comprehensiye tests of all portions 
of the' installation. There al'C also h .. ~t C''{('h:lllg'T' ill wlli!'!! 
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waln j, heated b," ,h"U,L ,mel n'lllrifll,~~'al ]lllllJp' clrin'll by steam 

lllrbilll" to cirClll:lh' the hot wntn lor heating ~()1l1C of the huild

in!!:s on tli, campll" 

The other half of the il11ild lIlg i, dcYoteci to an engineering 

research lahorato]'.", and is equipped with water, gas, direct and 

altcl'll.'lting C11JTCJIL compress('d ail', and stcam, so as to providc 

hoth space amI facilities for a '-'Hidy of cngineering work. Some 

spacc is also gin'n OH'r to the rest'arch section of chcmical 

('ng'illccril1g. 

STEeD!, GAS EXGIXE, ,\NIJ I-IYIJHA1.-LIC LABORATOHIES 

Thc ulidergraduatc lnborntol'y work in the fidds of thcrmo

c1,,'u[l]nics and hydraulics is prO\-idcd for in a building of tempo

J'ary construclion. l'acilitics arc there ayai~able for the custcmary 

tests of "tcam cnginrs. tnrbincs, p;as and oil engines, air C0111-

PI'cssors) L](nr(T;"') ccntri fu~';}l and . other pU111pS) hydraulic 

tllrhincs, am] for various eXlJo'imcnts on the flow of fluids. 

,\d.iO:;li)],~' Ill;' ]J:-<11'::\11;" ]n1,c;·:lto'·.': i'i '1 modd h'L,in of nhollt 

'(I r~'l't ~q:;:Ij"(: in \\ lli ... ';l l';\ tT I-!()\\ :1;:(1 >,i:lli1:1j' C').~p('rinlcllt;') C'l1l 

I", mack. Tlli" eqni[lllll'llt. wJli(:h 11"" hecli provided by the Lw; 

;\.llgClc-" Gas and Electric Corpol':ltiol1 and the Los Angeles 

Count.'- Flood Ccmtl'Ol jointl.'-. is lwiJJp: u"cd at prC;ient to study 

the effect of proposed ehallgt'.'> ill the olltkt of the San Gabriel 

HinT illto Alamitos B:1.". 

I:""d,s for the (lOllstrllelioll oC LlH' Daniel (;uggcnhciltl Acro

tl."lllic:!1 LalwraLory 'llld lo aid ill ib ojll't'alioll for a jlcriod of 

i<'n ,""'ll'S h:ll't: heel! pl'mic1ccl tlI1'OI!!!'h 'I gift of ~:l;j(LOOO froll! 

the D:micl (;uggTlIllt'im Fnncl for the Promotion of Ael'Oll:mtics. 

The ],ilildillp: is 160 fcet long by aLont ;j[) feet wide, and has 

iin' flo())·s. The l:trpTsl it.l'llI Ol equipmcut is a wincI tUllllel 

nf tllt' Ciiltingcll cIlI,suI circnit type "'ith a working: section 

I () !'t't'l ill (li:llllt'i(T. Pro\'j,-.,in:1 j,e.; In:lde f~ol' lIsing lllf~ 1vorkillg 
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section either as an open or closed type. A 750 horse-power, 
direct-current motor drives a 15-foot propeller, and a wind 
velocity of considerably more than 200 miles per hour has bcen 

produced. A complete set of aerodynamical balances permit 
testing and research work of all kinds to be performed in the 
wind tunnel. An aerodynamics laboratory contains three small 
wind tunnels and a considerable amount of auxiliary apparatus 

for the study of the basic problems connected with turbulent 
flows. A large structures laboratory has been equipped with 
specially designed testing machines with which a series of re
searches are now in progress, dealing chiefly with the problem.~ 
connected with the modern use of stressed skin or monocoquf: 
structures. A completely equipped photo elasticity laboratory ill 
the basement is being used for researches on the distribution of 
stresses in various complicated types of structure. On the first 
floor are the observation room of the wind tunnel, a wood shop 
large enough for the building of complete airplanes, and the 
structures laboratory. On the seecond floor are offices and a group 

of six small laboratories for research. The third floor contains 
the balancc room in which the wind tunnel measurements are 
made, a seminar room, library, drafting room, aerodynamics labo
ratory, and five offices. 

DABNEY HALL OF THE HUMANITIES 

Through the generous gift of Mr. and Mrs. Joseph B. Dabney, 
a Hall of the Humanities was completed in September, 1928. It 
is a three-story building, located to the east of the Gates Chemical 
Laboratory, with its main entrance facing the pla7.a. 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. 
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CULBERTSON HALL 

Culbertson Hall, a beautiful auditorium seating 500 persons, 

erected in 1922, provides facilities for the Institute assemblies, 
lectures, and concerts, as well as for various social functions both 
of 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 Seismological Research Laboratory is located about four 
miles west of the Institute on a granite ridge affording firm bed
rock foundation for the instrulllent piers. The investigations 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, contribute greatly 
to these studies. 

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

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

'rHE 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. 
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A marille station lws also bel'n estahli'ihccl at COl"l)Jla dd ,\1 ar. 

The building that has bCln acquired contains four large rooms 

and several smaller OIlCS which will give ample opportunity for 

research \vork in e:'>.-pcl"lulcIlLal l'Iuoryology in general. The 

proximity of the marine station to Pasadena (about 60 miles) 

will make it possible to supply thc biological laboratorks with 

living materials for research and teaching. The faulla at Coron" 

and at Laguna Reach, which is lll'ar-b.l", is exccptionally rich 

and \"[Lricd, and is easily acccssible. 

W. K. KELLOGG LAllOItA'l'OHY OF RADIA'l'IOX 

The facilities for rescar(;h in the field of radiation have bcell 

greatly increased by the erectioll of a buildillg designed and 
equipped especially for high potultial X -ray work. The huilding 

alld its special equipllleljt arc tbe gift of .\11'. \\". E. l(clJogg oj' 

HattIe Creck, :\lichigan. It is locat(;d south of Throop Hall and 

adjacent to the High Fotential Laboratoi-y, which it rescmbles 

closely in archilccLure. The principal fl'ature of the new building 

is the large CLlllipmellt rCOIll, GO fed long, 30 fcet wide, and 

G8 feet from iloo]' to eeijiLg. In this ruom the L;gh poCt:ntial 

X-ray tube is located, together with the transformers and other 

high potl'ntial accl'ssories. Thc 1'00111 is surrounded by heavy 

concrete walls and all operation and ohsu'yatioll is carried out 

in adjoining rooms thorollghly proc,'ci.ecl frOll] the radiaLion. III 
addition there arc twellLy-fi\ e room,~ locilted OIl five floors, used 

as research rooms and ofEcc,,> for the sLair and graduate students. 

LIBHARIES 

The library of the Institute comprises the General Library 

and six departmental libraries: for Physics, Clwmistry. ecology, 
Biology, Aeronautics, and the Hmnanities. 

Statl'lll('nts (;()lleCI'Ilill,C; l]j(','ie Lllilc1ings \,"ill lJ.; i'ulIl!d IJIl pilg'" 

08 alld 99. 



The Athen1Eum, recently completed on the Institute campus, 

is a beautiful structure in the Mediterranean style of architec

ture, elegantly 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 Athen1Eum 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 Athen1Eum building contains on the first floor a large and 

beautiful lounge, a library, a main dining-room, three small 

dining-rooms, and, adjoining the main dining-room~and planned 

so that the two rooms can be thrown together for large banquets 

~a room for scientific and other lectures, known as the "Hall 

of the 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

dents of the three institutions named, and other members of the 

Athemeulll. An attractive writing room and lounge are provided 

on a mezzanine floor for the exclusive use of women. 
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On the California Street side of the Institute campus, four 
student houses have been erected and are known as Dabney 
House, Ricketts House, Blacker House, and Fleming House. The 
first three are the gifts of Mr. and Mrs. Joseph B. Dabney, Dr. 
and Mrs. L. D. Ricketts, and the late Mr. R. R. Blacker and 
Mrs. Blacker, respectively. The last is the gift of some twenty 
donors and is named Fleming House, in recognition of Mr. Flem
ing's great part in the development of the California Institute. 

These four houses in Mediterranean style harmonizing with the 
Athenreum, were, like the latter building, designed by Gordon B. 
Kaufmann. While built in a unified group, each house is a 
separate unit providing accommodations for about seventy-five 
students; each has its own dining-room, reading room, and 

lounge, but all are served from a common kitchen. 

All four houses have attractive inner courts surrounded by 
portales. Most of the rooms are single rooms, but there are a 
limited number of rooms for two. All the rooms are plainly but 
adequately and attractively furnished. The plans of the build
ings are such that within each of the four houses there are 
groupings of rooms for from twelve to twenty students, to which 
there is access from each entry. 

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

The Institute's plans contemplate that with the completion of 
these student houses all undergraduate students, except those 
living at home, shall be in residence on the campus. 
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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 
in terna tional note brought to Pasadena by the Committee. 
Weekly public lectures in science, illustrated by experiments, are 
given by the members of the Institute faculty in the lecture rooms 
of the Norman Bridge Laboratory of Physics and the Gates 

Chemical Laboratory. Lectures given from time to time at the 
Institute undcr the auspices of Sigma Xi and of the Astronomical 
Society of the Pacific are open to the students. They may also 
arrange to visit the Huntington Library and Art Gallery, and 
members of the Institute staff give talks to small groups of stu
dents preceding the visits to the art gallery on the pictures there 
exhibited. 

STUDENT ORGANIZATIONS AND ACTIVITIES 

The students are organized 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. 

The Associated Students exercise general direction of matters 
of undergraduate concern in cooperation with the faculty. 
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Athletic contests are managed by the Athletic Council, composed 
of faculty and student representatives. The student body, 
through its elected representatives, manages THE CALIFORNIA 
TECH, a weekly paper, and the BIG 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 prose
cute research are eligible for membership. Undergraduate stu
dents who have shown particular interest and aptitude in research 
are elected to associate membership. 

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

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

The forensic interests of the Institute include also member
ship in the Southern California Public Speaking Association. 
Under the auspices of this association the Institute debaters 
engage in an annual schedule of six debates with other Southern 
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California colleges, and in annual oratorical and extempore con
tcsts. Debates are also scheduled with near-by colleges, and fre
quently with eastern teams traveling through California. On the 
Pi Kappa Delta trips to the National Conventions, debates are 
scheduled with the best of the institutions that can be met en 

route. 

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

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 English department 
who have had experiencc in dramatic work. 

A Young Men's Christian Association with a full-time Secre
tary has its office in Dabney Hall and performs many valuable 
services. Receptions 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 

'lnd American students. 
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In 1929 the Institute inaugurated a student health program 
consisting of three principal features. The first is a thorough 
physical examination of all students entering the Institute by 
specialists on the staff of the Pasadena Hospital. The second 
feature of the program is the appointment of a consulting physi
cian, Dr. E. D. Kremers, who is in his office on the campus in 

the William G. Kerckhoff Laboratory of Biological Sciences one 

hour each day, and may be consulted by the students without 
charge. The third is the provision by the Institute of an insur
ance fund, through the payment of an annual fee of $3 by every 
graduate and undergraduate student, to assist in the defraying of 
expenses in cases of emergency requiring hospitalization. 

The program of physical education is designed to give physi
cal development to all undergraduate students and to provide 

graduate students with opportunity for recreational exercise. 
The required work is divided into three parts: (1) corrective 

exercises for those physically deficient; (2) group games; (3) 
fundamentals of highly organized athletics. This work is modi
fied by various activities designed to encourage voluntary recrea
tional exercises, including intercollegiate and intramural games 
and sports. 
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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. Each applicant must offer all of the 
units in group A, three or more units selected from group B, 
and the rest from group C. 

Group A 

Group B: 

Group C: 

( ~ff~sr:~~::~:~i;~::~~~::~~~;:::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~% 
) Trigonometry ------------------------------------------------------------------------------ Y2 

( ~:;~iti";;;:;i;~:;~:~~~;;;;~;~;:~::=:: : 
5 Foreign Languages, Shop (up to I unit); additional 
I gIish, Mathematics, Laboratory Science, or History. 

Drawing, Commercial subjects, additional Shop, etc. 

En-

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 1 V2 units, Geometry 1 unit, 
Trigonometry V2 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.1 

'Incomplete 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. Thesc examinations do not take the place of the high
school crcdentials, but serve to supplement them. The subj ects 
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 are not 
available for distribution. 

Regular entrance examinations will be held at the Institute 
Friday, ::VIay 5th, and Saturday, May 6th, 1933. Applicants should 
report in the Lounge of Dabney Hall May 5th at 8 :30 A.M. 
Thesc examinations will also be given September 8th and 9th if 
a sufficient number of duly qualified applicants is not selected 
from among those taking the spring examinations. 

Students living at a distance from Pasadena may, upon re
quest, be allowed to take the 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), Physics, 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 
Institute that the candidate has its permission to take his ex
aminations under the New Plan (Plan B). 

notebooks at the time of the examination. The schedule for 1933 is a" 
follows: Wednesday, September 20, 9:00 A.M., Mathematics; 2:00 P.M., 
English. Thursday, September 21, 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 19-24, 1933. Application 
for these examinations must be addressed to the College Entrance 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 22, 1933. 

*Arrangements for ('xaminations in absentia should include a letter 
to the Registrar from the individual directing the tests stating that the 
required supervision will be given. 
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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 OIl September 18-20, 1933. If reports of these examina
tions are delayed until after registration, it will be understood 
that registrations are tentative pending such reports, and are 
subject to cancellation if the reports are unsatisfactory. Students 
living at a distance arc advised to consult their family physician 
before coming to Pasadcna in order to avoid unnecessary expense 
if physical defects exist which would prevent successful schol

astic work. All students entering the Institute for the first timc 
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 April, 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 expect to 

complete their preparatory work at the close of the year will be 
admitted to the examinations if such a request is received from 
their principals. Certificates 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 thc 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 receivcd. 

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 

June 24th will be notified by the Registrar as to their acceptance 
on or about July 1 st. 
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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 
21st, 1933, at 8:30 A.M. 

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. 

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 required in the various years at the Institute 
(see pages 124-137) or as soon as possible after admission make 
up their deficiencies. In case there is a question regarding either 
the quality or the extent of the previous work, examinations in 
the subjects concerned may be arranged. 

The examinations in Mathematics, Physics and Chemistry 
taken by students planning to transfer to the third and fourth
year classes are the comprehensive review examinations required 
of all students of the Institute before they undertake the work 
of the third year, and are taken at the same time by students in 
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the Institute and those desiring to transfer from other institu
tions. For men planning to enter the sophomore year similar 
review examinations covering the work of the freshman year are 
required. 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

fication will be determined by the committee on the basis of the 
results of all the examinations taken. 

The examinations may be taken either in June or in September. 
The schedule for 1933 is as follows: Thursday, June 8, 9 A.M., 
Chemistry; Friday, June 9, 9 A.M., Mathematics; Saturday, 
June 10, 9 A.M., Physics; Friday, September 15, 9 A.M., 
Mathematics; Saturday, September 16, 9 A.}I., Physics; 1 :00 

P.M., Chemistry. 

Applicants are advised to take the examinations in June if 
possible. Those residing at a distance may take the June ex
aminations under the supervision of their local college 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 directing 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 Mathematics and Physics to prepare for 
their examinations. These courses are offered during the three 
weeks preceding the opening of the fall term. The fee is $20 
for each course. 
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Physical examinations and vaccination are required as in the 

case of students entering the freshman class. If reports of these 
examinations arc delaycd 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. 

Because of the very thorough, intensive study of Physics, 
Mathematics 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 
years of the Institute courses without incurring loss of time and 

difficulty in the pursuit of the more advanced subjects. Students 
intending to complete the Institute courses are therefore recom

mended, as far as possible, to take their freshman and sopho

TTIore work also at the Institute. 



TUITION 

The tuition fee for undergraduate students is three hundred 
dollars ($300) a year, payable in three installments of $100 each 

on registration day at the beginning of each term. 
Students who attain honor standing at the end of their Fresh

man or Sophomore years are awarded prize scholarships carrying 
half tuition for the ensuing year, as described on page 83 of 

this Catalogue. 

For tuition for graduate students, see page 104. 

ASSOCIATED STUDEXT BODY FEE 

The Associated Student Body fee, payable by all under

graduate students, is $11.00 a year, payable in three installments 
on registration day at the beginning of each term. This fee is 
used for the support of athletics and of other student activities. 

EMERGENCY HOSPITALIZATION FEE 

There is an emergency hospitalization fee of $3.00, payable 
by each student at the beginning of each year, to provide a cer
tain amount of hospitalization, medical and surgical care, in 

accordance with regulations prescribed by the Board of Trustees 
and administered by the Institute Physician and the Faculty 
Committee on Student Health. 

DEPOSITS AND LOCKER RENTAL 

In the Division of Chemistry and Chemical Engineering an' 

annual deposit of $15.00 is required (payable on registration 
day at the beginning of the first term) to cover breakage and 

loss of laboratory materials. There are also small deposits for 
locker keys, and for padlocks issucd in the drawing rooms. De
posits, in amounts specified by the departments concerned, are 
also required to cover the expenses of inspection trips taken by 
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students ill various courses. Lockcrs in Throop Hall may be 
rented by those who desire them at 50 cents a term. 

BOOKS AND SUPPLIES 

The cost of books and supplies for the first year is about 

$65.00. In the upper classes thc cost is generally less than this, 
but varies in difl:'erent courses. 

STUDENT HOUSES 

Expenses in the Student Houses are as follows: 

For room and 15 meals a week $323.00 a year, payable in six 
installments during the academic year, as specified in the contract 
which is signed by each applicant for accommodations in the 
Houses. For room and 21 meals a week, $382.50 a year, payable 
as in the case of the above specified rate. 

There is also a charge of $1.00 a term for telephone service; 
long distance toll charges being billed monthly. 

Students in the Houses must supply their own blankets, bed 

linen and towels. Laundry service, including the supplying of 

bed linen and towels, is provided, however, at a charge of 25 
cents a week if desired. 

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

There is a deposit of $10.00 payable by each student making 
reservation for accommodations in the Student Houses, this pay
ment, upon occupancy of the room, constituting a deposit agai:Qst 
breakage and loss. 

LOAN FUNDS 

The Cleveland Loan Fund was established by Miss Olive 
Cleveland for the purpose of aiding students to obtain an educa
tion. The income is lent without interest to worthy students who 
may need such assistance. 
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In 1923, Mr. Howard R. Hughes, of Galveston, Texas, gave 
$5,000 to constitute an additional fund for loans to students. 
Mr. Raphael Herman, of Los Angeles, has provided a like sum 
to establish the Raphael Herman Loan Fund, which may be used 
for loans or for scholarships at the discretion of the Institute. 
A further gift of $5,000 has been made by .Mr. and Mrs. Arthur 
Noble of Pasadena to establish the Noble Loan and Scholarship 
Fund. 

Applications for loans may be made to the Secretary of the 
Institute. 

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. 
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Registration for the second term, 193:2-1933, will take placc 
January 3, 1933 (9 A.M. to 3 P.:vr.); for the third term, ~larch 
:27, 1933 (9 A.~r. to 3 P.M.). Registration for the first term, 

1933-193t, will take place, for freshmen, September :21, 1933 
(8 :30 A.:Vr.), for transfers from other colleges, September :21-22, 
1933 (9 A.M. to 3 P.M.), and for other students, September 22, 
1933 (9 A.M. to 3 P.M.). A special fee of two dollars is charged 
for registration after these dates. 

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

Any change of schedule is made by the Registrar, and after 
the first week of the term involves a fee of one dollar, unless 
made at the suggestion of officers of the Institute. 

Every student is required to attend all class and assembly 
exercises for which he is registercd, and to satisfy the require
ments in each of the subjects in such ways as the instructors 
may determine. 

Students are held responsible for any carelessness or wilful 
destruction or waste, and at the close of the year, or upon the 
severance of their connection with any part of the work of the 
Institute, they are required to return immediately all locker 
keys, and other Institute property. 

It is taken for granted that students enter the Institute with 
serious purpose. The moral tone is exceptionally good; and the 
honor system prevails in examinations, and in all student affairs. 

A student who is known to be cxercising a harmful influence on 
the student life of the Institute may be summarily dismissed, 
whatever be his scholastic standing. 
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SCHOLASTIC GRADING 

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

4 denotes Marked Distinction, 

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

denotes Incomplete. 

Incomplete means that the student has been prevented from 
completing the required work of the subj ect 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 Q or better 
at least three-fourths of the required work of the subject. The 

balance of the work should be completed during the next term 
in residence by the date fixed for the removal of conditions and 
the grade of incomplete, unless an extension of time is granted 

by the Dean. 'Vhen thus completed 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 repeating 

the subject. 
Term examinations will be held in all subjects unless the in

structor in charge of any sucj ect 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. 
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A condition in any term's work must be removed during the 
next term in residence on the date fixed for the removal of condi
tions. 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 week devoted to that subj ect, including (1) class
work, (~) laboratory, drawing, or field work, and (3) estimated 
outside preparation. For fulfilling scholastic requirements set 
forth in the following paragraphs, not less than 90 per cent of 
the credits required must be received in subjects other than 
Assembly and Physical Education. 

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 
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. 

~. A student is ineligible for registration: (a) if 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 

• 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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the preceding school year he did not receive 800 credits (corre
sponding to an average of 100 credits per term). 

8. 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. A student so reinstated who again fails to fulfil 
the scholastic requirements for registration will be granted a 
second reinstatement only under very exceptional conditions. 

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. At the close of each school-year the Committee on Honor 

Students awards honor standing to approximately 16 students 
who have completed the freshman year, and to 12-16 students who 

have completed the sophomore year. To each of these students is 

also awarded a prize scholarship carrying half tuition. These 
awards are based primarily on the scholastic records of the 

students. Any holder of such a scholarship who in any subse
quent 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 research work. But a student in honor 

standing may not be admitted to an honor section in a particular 
subject unless he has obtained a grade of 8 or better in the work 
prerequisite to that subject. 

If for any reason a student is carrying less than 40 units, 
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the credits required (as stated in paragraphs 1 and 2 on pages 
80-81) shall be prorated on the basis of ,lO as a minimum. ,For 

example, a man carrying 32 units of work shall be expected to ob
tain four-fifths of 80, or 6'1< credits, to remain off probation. 

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

Prolonged leave of absence must be sought by written petition 
to the faculty, and the student must indicate the length of time, 
and the reasons, for which absence is requested. In case of brief 
absences from any given exercise, arrangements must be made 
with the instructor in charge. 

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

CANDIDACY FOR THE BACHELOR'S DEGREE 

A student must file with the Registrar a declaration of his 
candidacy for the degree of Bachelor of Science on or before 
the first Monday of 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 40 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 preceding commencement. 



FRESHlvIAN PRIZE SCHOLARSHIPS 

Twelvc or morc frcshmen scholarships carrying $150 or $300 
arc awarded by the Institutc upon the basis of a competition 

open to properly qualified male students in the sellior classcs of 
high schools or collegc preparatory schools. 

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 personal interviews. The awards will be 
made without refcrence to financial need; but any successful 

studcnt with adequate resources may relinquish the money pay
ment in favor of the next most descrving competitor, while 
retaining the scholarship as an honorary recognition. The win
ners of thesc scholarships will be dcsignatcd Blacker Scholars 

or Drake Scholars, in rccognition of the donors, Robert Roc 
Blacker and Nellie Canfield Blacker, or Mr. and Mrs. A. M. 

Drake. 
DRAKE SCHOLARSHIPS 

In addition to the foregoing, Mr. and Mrs. A. M. Drake of 
Pasadena have made provision for an annual scholarship avail

able for a graduate of the high schools of St. Paul, Minnesota, 
and a similar annual scholarship available for a graduate of the 
high school of Bend, Oregon. 

SOPHOMORE AND JUNIOR PRIZE SCHOLARSHIPS 

vVith the aid of funds recently received the Institute has estab

lished about thirty new scholarships known as the Sophomore 
and Junior Prize Scholarships. These scholarships, which carry 

half tuition, are awarded at the end of each school-year to those 

students who as the result of their work, during the freshman 
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and sophomore years, were granted honor standing on the basis 
described in paragraph 5 on page 81 of this Catalogue. In addi

tion, a smaller number of tuition grants may be awarded to stu
dents of high standing who are in need of financial assistance. 

THE CONGER PEACE PRIZE 

Everett L. Conger, D.D., for the promotion of interest in the 
movement toward universal peace and for the furtherance of 
public speaking, established in 1912 the Conger Peace Prize. 
The income from one thousand dollars is given annually as a 
prize for the composition and delivery in public of the best essay 
on some subject related to the peace of the world. The general 
preparation for the contest is made under the direction of the 
Department of English. 
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PHYSICS 

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

Further, since the best education is that which comes from 
the contact of youth with creative and resourceful minds, the 
staff of the Norman Bridge Laboratory of Physics has been from 
the beginning a group of productive physicists rather than merely 
a group of teachers. The entering freshman makes some contact 
in his first year with practically all of the members of that staff, 
and he has the opportunity to maintain that contact throughout 
his four undergraduate years, and his graduate work as well, if 
he elects to go on to the higher degrees. 

It is the combination of a large graduate school of physics 
and a limited number of undergraduate students which makes 
the distinctive feature of the work in physics at the Institute. 
The instruction is done by the small group method, sixteen to 
a section, save for one rather elaborate demonstration lecture 
each week throughout the freshman and sophomore years. All 
of the members of the staff participate in giving this lecture. 
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 years has been from fifty 
to sixty 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 theorctical seminar 
conducted for the benefit of those interested primarily in mathe
matical physics. 

The main outlcts for thc graduates in physics of the Illstitute 
are positions in colleges and universitics, and in the increasing 
number of industrial rcsearch laboratorics of the country. 

MATHEMATICS 

The Institute is now prepared to offer to competent students 
advanced study and research in pure mathematics. Owing to the 
exceptional status of the Institute in theoretical and mathematical 
physics, it is expected that students spccializing 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 view 
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 direc
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 mathcmatical 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 research associates in mathe
matics are appointed, so that a considerable nuclcus of research 
workers is built up as in the other sections of the Institute. 
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upon the completion of the prescribed graduate work in mathe
matics, the degree of Doctor of Philosophy is awarded, and the 
graduate may look forward to a career of teaching or of research. 
I n 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 cngineering corporations main
taining research departments are available from time to time j 
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
chanics, 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 physics. 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 
specially asked to note the foreign language prerequisites. 

CHEMISTRY AND CHEMICAL ENGINEERING 

In the last two ycars of the Undergraduate Course of Science 
there are offered to students an Option in Chcmistry and an 
Option in Chemical Engineering. These Options, especially when 
followed by the Fifth-Year Courses in these subj ects, prepare 
students for positions as teachcrs and investigators in colleges 
and universities, as research mcn in the government service and 
in industrial laboratories, as chemists in charge of the operation 

and control of manufacturing processes, and, in the case of the 
fifth-year Chemical Engineering Course, for the management and 
development of chemical industries on the chemical engineering 
side. For students who desire to enter the field of chemical re-
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search, for which there are now unusual professional opportuni
ties both on the scientific and applied sides, more specialized 
study and research leading to the degree of Doctor of Philosophy 
is provided at the Institute in the fields of inorganic, physical, 
organic, and biological chemistry. 

The character of the instruction 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 subj ect, 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 exact qualitative analysis, where 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, which is taken by all stu
dents in the Course in Science, consists on the laboratory side 
of gravimetric, 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 
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. 
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The chemical subjects of the junior and senior year consist 
of courses in physical, advanced inorganic, organic, and applied 
chemistry. The junior and senior courses in physical chemistry, 
here 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
energies at high temperatures; reduction-potentials in solution, 
especially of the rarer elements; the rates of homogeneous gas 
reactions; the photochemistry of reactions; band spectra in their 
chemical relations; crystal and molecular structure determined by 
X-rays and correlated with the newer quantum theories. 

ENGINEERING 

Courses are offered at the Institute in Civil, Mechanical and 
Electrical Engineering. There are also courses in Chemical and 

Aeronautical 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 
groups are not separated during the first three years, all follow
ing thc same program of thc fundamental subjects, mathematics, 
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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 entrancc 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 rescarch. While the 
work of the fifth year is prescribed to a considcrable extent, it 
offers time and encouragement for the student to cngage 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, developmcnt and conservation of 
watcr; 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 stresscs in dams and the dcsign of different 
types of dams; the study of the increasingly important problems 
of sanitation, sewage treatment and disposal works; the location, 
design, construction and operation of railroads and highways. 

MECHANICAL ENGINEERING 

Advanced work in Mechanical Engineering is offered in the 
following fields; machine design, involving the properties of ma

terials and the processes of production; metallography, the struc
turc of metallic alloys and effects of hcat treatment; thermo-
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dynamics and power plant design and analysis; internal com
bustion engines; refrigeration. 

ELECTRICAL ENGINEERING 

The science of electrical engineering has, due to great expan
sion in the usc of networks and complicated circuits and the 
inyention of new types of intricate machinery, been compelled 
to apply to the analysis of the phenomena occurring therein many 
of the recent advances in physics and mathematics. Such a status 

demands electrical engineers qualified to conduct researches in
volving a knowledge of mathcmatics, physics, and electrical en
gineering far in excess of that obtainable in an undergraduate 
engineering course. To meet this need the Institute has proYidcd 
courses of graduate study and research in electrical engineering 

which may be taken by students who have completed the five-year 
engineering course at the Institute, or by students from other col
leges who have substantially the same preparation. These courses 
provide for advanced work in the application of mathematical 
analysis and physical laws to mechanical and electrical problems 
incident to electrical design and research, electric transients 
ineluding lightning phenomena, high yoltage production and 
transmission, elcctrical engineering problems involving the use of 
vacuum tubes, and problems relating to the generation and dis
tribution of electrical power for lighting and industrial purposes. 

Students desiring to become research men, college teachers or 
professional experts in electrical engineering will naturally con
tinue their work at least two years more for the degree of Doctor 
of Philosophy. 

This graduate school of electrical engineering also greatly 
strengthens the undergraduate courses by bringing students, who 
feel the five and four-year courses are best adapted to their 

needs, in close touch with research men and problems, and by 
providing special work for undergraduate students wishing to do 
a limited amount of research work. 
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AERONAUTICS 
With the aid of the Daniel Guggenheim Fund for the Promo

tion of Aeronautics, the California Institute of Technology has 
established a Graduate School of Aeronautics and has constructed 
The Daniel Guggenheim Laboratory of Aeronautics containing a 
ten-foot, high-speed wind tunnel. The Daniel Guggenheim Fund 
has also provided funds for the Daniel Guggenheim Airship 
Institute located at Akron, Ohio. This laboratory contains a six
foot wind tunnel and other experimental facilities for lighter
than-air research, so that the Institute is carrying on theoretical 
and experimental work in the lighter-than-air field both at P as a
dena and at Akron. Both laboratorics are under the direction of 
Dr. Th. von K,irman, who is in charge of the experimental and 

theoretical researches. 
The following program of instruction and research is now in 

progress: 
1. A comprehensive series of theoretical courses in aerodynam

ics, hydrodynamics, and elasticity, with the underlying mathe

matics and mechanics, taught by Professors Theodor von Karman, 

Harry Bateman, Eric T. Bell, Paul S. Epstein, Beno Gutenlerg, 
Clark B. Millikan, and Arthur L. Klein. 

2. A group of practical courses in airplane design conductcd 
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 provided at the Institute combined with those of the 

Douglas plant. 
s. Experimental and theoretical researches on 

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

dynamics; 
(b) the basic problems of Applied Mechanics which relate 

to the properties of materials and the theory of 

elasticity; 
(c) practical problems in aerodynamics and structures, 

especially as applied to aeronautics. 
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The facilities of the Institute are available for students desir
ous of taking higher degrees, and for qualified workers who wish 
to carry out researches in the fields detailed above. A few fellow

ships can be granted to selected men. 
As in the older departments of physics, chemistry, and mathe

matics, emphasis is placed primarily upon the development of 

graduate study and research; but provision has also been made 
in the Four-Year Undergraduate Course in Engineering for a 
definite option leading to such graduate study and research. This 
affords a broad and thorough preparation in the basic science and 
engineering upon which aeronautics rests, and includes an intro
ductory survey course in aeronautics in the senior year. 

As in the other branches, there are offered in aeronautics 
definite graduate courses leading to the degree of Master of 
Science. Since not less than two years of graduate work are re
quired to attain reasonable proficiency in aeronautic deSign, there 
is awarded at the end of the first year the degree of "Master of 
Science for the completion of a Course in Mechanical Engineer
ing" and at the end of the second year, the degree of "Master 
of Science for the completion of a Course in Aeronautical Engi

neering." 
The 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. 
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GEOLOGICAL SCIENCES 

Through the generosity of Mr. and Mrs. Allan C. Balch, there 

has been established at the California Institute the Balch Grad
uate School of the Geological Sciences. The work of this school 

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 pursue 
as graduate students the geological studies of the senior year of 

the undergraduate course. 

The curriculum outlined for undergraduate study provides a 
broad and 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 subj ects are given (1) to convey 

a broad concept of the constitution and structure of the earth, 
of its origin and history, and of the evolution of life upon it, 
(2) to afford to engineering students a knowledge of geology 

required by them in professional practice. and (3) to furnish 

the basis for advanced work and research in the geological 
sciences. 

Students who complete the Fifth-Year Course in Geology are 

prepared for geological positions with oil and mining companies 
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and on government 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 RESEARCH 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 It 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 
deposihl 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 

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 
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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 secure 

an intimate knowledge of the history of life. Attractive field and 

laboratory problems are presented by the sequence, correlation, 

and ecologic relationships of western faunas, their significance in 

an interpretation of geologic history, and by the structure, rela

tionships, and evolution of specific groups of fossil organisms. 

TEACHING AND RESEARCH FELLOWSHIPS 

Fellowships are available for properly qualified students who 

desire to pursue advanced work in geology and paleontology, as 

ill other branches of science; see page 117. 

BIOLOGICAL SCIENCES 
A Department of Biology, rather than the traditional depart

ments of Botany and ZoOlogy, has been established, in order to 
emphasize the unity of the phenomena of living organisms rather 

than their manifold diversities. That there are many properties 
common to the two great branches of the living world has become 
abundantly manifest in recent years. For example, the same 
principles of heredity that obtain among flowering plants apply 
also to human traits, and in their response to light, animals and 
plants conform to common laws of physics. It is true that, at 
what may be called the biological level, an immense diversity of 
form and function manifests itself, but enough insight has al
ready been gained to make evident that this diversity is in large 

part due to permutations and combinations of relatively few 
fundamental and common properties. It is in the search for these 

properties that the zoologist and botanist may profitably pool 
their interests. In the development of modern physiology the 
fundamental chemical processes in animals, higher plants, yeasts 
and bacteria are so similar that discoveries in one field elucidate 
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or suggest interpretations in others. The geneticist who works 
with animals will know only half his subject if he ignores the 
work on plants, and both plant and animal geneticists will fail 
to make the most of their opportunities if they overlook the ad
vances in cytology and embryology. It is, then, with the intention 
of bringing together in sympathetic union a group of investi

gators whose interests lie in the fundamental aspects of their 
subjects, that a department of Biology has been organized. 

As in the other departments of the Institute, emphasis is 

placed primarily on research and graduate study; and, even 
in these directions, no attempt is made to cover at once the 
whole science of biology, but rather efforts are concentrated on 

the development of those of its branches which seem to offer 
the greatest promise as fields of research. It is proposed to 

organize groups of investigators in general physiology, bio
physics, biochemistry, genetics and developmental mechanics. 
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 N cw
port Bay is ready for work in experimental embryology and 
biology. 

ASTROPHYSICS 

Thc General 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 thc combined knowledge and cxperience of the 
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strong group of investigators in the research laboratories of the 
Institute and in the neighboring Mount Wilson Observatory of 
the Carnegie Institution of \Vashington. 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 sev
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, structure and motion 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, motion, and nature of remote nebulffi; 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 Astrophysical 
Laboratory located on the Institute campus, which will serve as 
the headquarters in Pasadena of the Observatory Staff and of 
the Graduate School of Astrophysics. Its equipment will include 
instruments and apparatus for the measurement of photographs, 
the reduction and discussion of observations, and for such astro
physical investigations as can be made there to the best advan
tage. Its instruments for the interpretation of astrophysical 
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 
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of new instruments has been erected on the campus, and the 
Astrophysical Laboratory has been completed, though its chief 
instruments are still in process of construction. 

The value of a telescope depends as much upon the efficiency 
of the instruments and apparatus used to receive, record, and 
interpret celestial images as upon its optical and mechanical per
fection and its light-collecting power. In the present plan, 
especial emphasis is therefore laid upon the development of all 
forms of auxiliary apparatus, such as spectrographs and their 
optical parts; photographic plates of the various types required 
for astrophysical and spectroscopic research; radiometers, ther
mocouples, and photoelectric cells; recording microphotometers 

and other forms of measuring machines; and laboratory appara
tus for reproducing or interpreting celestial phenomena. 

An Observatory Council, 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
eluding 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. 

Any great increase in the size of telescopes requires a long 

study of the most promising methods of making large parabo

loidal mirrors. Two substances for mirror disks are especially 

suitable because of their low coefficients of expansion: fused 
silica and Pyrex glass. Both are under investigation and the 

probability of obtaining a good 200-inch disk of one of these 

materials is very high. 
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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. Frank E. Ross, the Bausch 
& Lomb Optical Company, Sir Herbert Jackson, Sir Chades 
Parsons, the Philips Lamp Works, Professor Joel Stebbins, and 
others. The Research Laboratory of the Eastman Kodak Com
pany has generously agreed 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 materially improved and Dr. Sinclair 
Smith has completed an exhaustive investigation of radiometers 
of the most sensitive type. The spectrograph obj ective devised 
by Ray ton has greatly increased the range of the IOO-inch tele

scope and made possible the recent researches of Hubble and 
Humason on the expanding universe. The new thyratron cell, 
developed during the last year by Stebbins and Whitford, will 
also extend very greatly the range of the IOO-inch and 200-inch 
telescopes for other classes of work. A comparative study of pos
sible sites for the 200-inch telescope has been made by Dr. J. A. 

Anderson, aided by a dozen trained observers. 
It is expected that, after 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 Physics Option of the Course in 
Science, in which electives in astronomy will be offered in the 
senior year. 

It should be remembered that the number of positions open to 
able young men well trained in astrophysics and its related suh-
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jects is small. For this reason only those exceptionally 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 humanities to take what is left, which usually turns 

out to be very little. 
This has been particularly unfortunate. It has recruited into 

the engineering 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 forces which even engineers have to take into ac
count. It has crowded into the lower ranks of the engineering 
vocation too many unimaginative routineers 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 
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-
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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 charactcr. These courses in the Division of the 
Humanities coyer the field of English and Foreign Literatures, 
European and American History, Philosophy and Social Ethics, 
Economics and Government. All of them are so planned and 
articulated that the student obtains a solid grounding, and not 
merely the superficial acquaintance which is too often the 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 achievcment 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, erccted in 1928, was giyen by Mr. and Mrs. 
Joseph R. Dabney, of Los Angeles. In connection with the ac
ceptance of this gift, a special endowment fund of $1<00,000 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 othcr institutions are giving instruction in the Division 
of the Humanities during the current year. Among these are 
Professor A. o. Craven, of the University of Chicago, Professor 
Godfrey Davies, formerly of the same institution, Professor 
Louis B. \Vright, formerly of the University of North Carolina, 
and Professor Howard M. Jones of the University of :Michigan. 
It is anticipated that with the opportunities for research in 
English Literature and American History which are afforded by 
the proximity of the Huntington Library, the instruction given 
at the Institute in these fields will be steadily strengthened by 
the association of Yisiting scholars. 
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A. GENERAL REGULATIONS 

1. REQUIREMEXTS 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
uate course in science or engineering substantially equivalent to 
one of those courses offered by the Institute. He must, moreover, 

have attained such a scholastic record and, if from another insti
tution, must present such recommendations as indicate that he is 

fitted to pursue with distinction advanced study and research. 

2. Application for admission to graduate standing at the Insti
tute for work toward either the Master's or the Doctor's degree 
should be made upon a form which can be obtained from the 

Registrar. The applicant should state the degrec for which he 
wishes to work. If the applicant's preliminary training in science, 

mathematics, and engincering has not been substantially that 

given by thc four-year undergraduate courses at the Institute, he 
must pursue such undergraduate subjects as may be assigned. 

Since admission to graduate work will be granted to only a limited 
number of students of superior ability, applications should be 
made as long as possible before the opening of the school year, 
preferably by the first of March. Students applying for assis
tantships or fellowships need not make separate application for 

admission to graduate standing. See Section Dr. 

3. Admission to graduate standing does not of itself admit to 

candidacy for the degree of Master of Science or Doctor of 
Philosophy. As to this, see pages 104,106,118,113-117. 
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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, 
(except that holders of Institute Fellowships 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 is one-half the above rates. 
Graduate students who are permitted to carryon research during 
the summer 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 receive the degree of Master of Science, the student must 
complete in a satisfactory way the work indicated in the schedule 
of one of the Fifth-Year Courses, as well as in the schedule of 
the Four-Year Course in Science or in Engineering (see pages 
124-141), 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 
year will file an application with the representative of the depart
ment in which they expect to do their major work, and such ap
plication will be passed upon by the Engineering or the Science 
Course Committee. Such students will be expected to present 
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satisfactory scholarship qualifications, and to have demonstrated 
a capacity for doing advanced work. 

All programs of study, and applications for candidacy for the 
degree of Master of Science, shall be in charge of the Com
mittee on Courses in Science (in case the advanced work is to be 
in Physics, Chemistry, Chemical Engineering, Mathematics, 

Geology, Paleontology, or Biology), or of the Committee on 

Courses in Engineering (in case the work is to be in Civil, 
Mechanical, Electrical, or Aeronautical Engineering); and rec

ommendations to the Faculty for the award of that degree shall 
be made by one of these Committees, all such actions being taken 

in general after consideration and recommendation by the de

partment concerned. 
A student before entering upon work for the degree of Master 

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

II. REGISTRATION 

1. The regulations governing registration and student respon
sibilities as given for undergraduate students on page 78 of the 
Catalogue apply also to :Fifth-Year students. 

Q. Before registering, the graduate student should consult 

with members of the department in which he is taking his work 
to determine the studies which he can pursue to the best ad

vantage. 
S. A student will not receive credit for a course unless he is 

properly registered, and at the first meeting of each class should 
furnish the instructor with a regular assignment card for the 
course, obtained from the Registrar's office. 
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,1. Applications for registration in excess of the prescribed 
number of units must be approved by the Committee on Courses 
in Science or by the Committee on Courses in Engineering and 
will be conditioned upon the quality of work done in the preced
ing term. 

III. SCHOLASTIC REQUIREMENTS 

1. Scholastic Requirements given OIl page 7H uf the CaLalugue 
for undergraduate students, with the exception of paragraph 5, 
also apply to Fifth-Year students. 

2. In the case of a student registered for a Master's Degree 
and holding an Assistantship or Teaching Felluwship, the actual 
number of hours per week required by the teaching shall be 

deducted from the total number of units for which the student 
may register. 

IV. THESIS 

In the Division of Geology and Paleontology, a complete 
first draft of theses presented in partial fulfillment of the re
quirements for the degree of Master of Science must be submitted 

to the supervising instructor by the first of May. Two fil\al copies 
of theses must be filed with the Division by the first of June. 

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

I. GENERAL REGULATIONS 

The degree of Doctor of Philosophy is conferred by the Insti
tute in recognition of breadth of scientific attainment and of 
power to investigate scientific problems independently and effi
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. 
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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 
he has chosen his major subject. Each student should consult 

his department concerning special divisional and departmental 
requirements. See Section VI for special requirements for the 

Doctor's degree in Mathematics, Physics and Electrical Engi
neering, Section VII for special requirements in Chemistry, and 

Section VIII for special requirements in Geology. 

vVith the approval of the Committee on Graduate Study, any 
studcnt studying for the doctor's degree whose work is not satis
factory may be refuscd 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 departmcnt in 
which they choose their major work toward the Doctor'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. 

III. REGISTRATION 

1. Students are required to register and file a program card in 

the Registrar's office at the beginning of each term of residence, 
whether they are attending regular courses of study, or only car
rying on research or independent reading, or writing a thesis or 

other dissertation. 

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



108 CALIFORNIA INSTITUTE OF TECHNOLOGY 

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 

course, obtained from the Registrar's office. The student himself 

is chaTged with the Tesponsibility of making ceTtain that all 

gmdes to which he is entitled have been TecoTded. 

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 anyone 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 anyone term. Students 

on part time teaching appointments will not be allowed to regis

ter for so many units. Teaching Fellows and Assistants will be 

allowed to register for not more than 45 units. 
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IV. GRADES IN GRADUATE COURSES 

1. Term examinations are held in all graduate courses unless 
the instructor shall, after consultation with the- chairman of the 
division, arrange otherwise. No student taking a course for 
credit shall be exempt from these examinations when held. 

2. 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 distinction, :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 

subject" (or subjects), studies which will give a fundamental 
knowledge and research point of view must be pursued in at 
least one other branch of science or engineering. 

The choice and scope of the minor subject must be approved 
by the departments in charge both of the maj or 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 are required for the Doctor's degree. Of this at least one 

year must be in residence at the Institute. It should be under
stood that these are minimum requirements, and students must 
usually count on spending a somewhat longer time in residence. 
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Graduate students are encouraged to continue their rescarch 
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. 

A graduate student who, by special arrangement, is permitted 
to conduct a portion of his research in the field, in government 
laboratories, or elsewhere off the campus, must file a registration 
card for this work in the office of the Registrar, in order that it 
may eount in fulfilment of residence requirements. The number 
of units to be credited for such work shall be determined by the 
Chairman of the Committee on Graduate Study in consultation 
with the Chairman of the Division in which the student is carry
ing his maj or work; and a recommendation as to the proportion 
of the full tuition to be paid for such work shall be made by the 
Chairman of the Committee on Graduate Study to the Executive 
Council. 

A student whose undergraduate work has been insufficient in 
amount or too narrowly specialized, or whose preparation in his 
special field is inadequate, must count upon spending increased 
time in work for the degree. 

S. Admission to Candidacy: Any student admitted to work 
for the Doctor's degree who has been in residence one term or 

more, who has satisfied the several departments concerned by 
written or oral examination or otherwise that he has a compre

hensivc grasp of his major and minor subjects as well as of 
subjects fundamental to them, who has satisfied the department 
of modern languages that he can read scientific German and 
French with reasonable facility, who has shown ability in carry
ing on research and whose research subject has been approved 
by the chairman of the division concerned, and whose program 
of study has been approved by both his major and minor de
partments may, on recommendation of the chairman of the divi
sion in which he is working, be admitted by the Committee on 
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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. Examinations: The French and German examinations, pre

requisite to admission to candidacy for the degree of Doctor of 
Philosophy, will be given in September on the afternoon of the 
date set for the removal of conditions, and on the afternoons of 
the first Fridays of December and of March. Candidates may, in 
place of the above, take the advanced undergraduate examina
tions offered at the end of each term. Students who have credit 
for courses in languages taken at the Institute and who hllve a 
grade above average may be exempted from further requirement 
after consultation with the language department. 

Graduate students are permitted to audit all courses in the 
department of languages. In general, however, it is desirable for 
students without previous language study to take the class work 
in French and German for at least the first term rather than to 
depend upon studying it by themselves. Students expecting to 
file application for candidacy in December are advised to take 
the September examination, so that, if their preparation is inade
quate, they may enroll for the fall term in onc of thc language 
courses. No fee is charged for these examinations. 

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

VIII.) 
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A final examination in their major and minor subjects is re

quired of all candidates for the Doctor's degree. This examina
tion, subject to the approval of the Committce on Graduate 

Study, may be takcn at such time after admission to candidacy 
as the candidate is prepared, except that it must take place at 
least two weeks before the degree is to be conferred. The ex
amination may be written or oral, or both, and may be divided 

into parts or given all at one time at the discretion of the depart
ments concerned. The student must petition for 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 weeks before the 

degree is to be conferred two copies of a satisfactory thesis de
scribing his research, including a one-page digest or summary 
of the main results obtained. 

The thesis must be typewritten on paper of good quality, 8112 

by 11 inches, leaving a margin for binding of not less than one 
inch, or may consist in part of pages taken from a published 
article and pasted on paper of the above size. It should be 
preceded by a title page containing the following items: Title, 
Thesis by (name of candidate), In Partial Fulfillment of the 
Requirements for the Degree of Doctor of Philosophy, California 
Institute of Technology, Pasadena, California, Date (yeal' 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 
committee. 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 
l'esponsible fOl' allowing sufficient time fol' the membel's of his 

committee to examine his thesis. 

A candidate for the degree of Doctor of Philosophy with a 
major in mathematics must dclin'l' a typewrittcn or printed copy 
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of his completed thesis, in final form, to the professor in charge 

on or before ilIar 1st of the ycar in which the degree is to be 
conferred. 

6. Grades on Degl'ee: 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 iIi 

Section V, the Division of Mathematics, Physics and Electrical 
Engineering has adopted the following supplementary regula
tions: 

I, 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. 101 a, b, c, including the Galois Theory; 

Algebraic Geometry, Ma. 102 a, b, c, including Metric Differen
tial Geometry and Tensor Analysis; Theory of Functions of Real 
and Complex Variables; anyone of the courses, other than the 
purely mathematical, listed under 1, b, preferably Ph. 101 a, b, c, 
or Ph. 103 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: Electricity and Magnetism, Ph. 101 a, b, c, 
Analytical Mechanics, Ph. 103 a, b, c, Optics, Ph. 105 a, b, and 

Atomic Physics, Ph. 107 a, b, c. In case the applicant's minor is 
in Mathematics he must also pass with a grade of 52 or better 
one of the following courses: Advanced Calculus, Ma. 8 a, b, c, 
Differcntial Equations, Ma. lOa, b, c, or Mathematical Analysis, 
Ma. 109 a, b, c. In case the applicant's minor is in Chemistry 
he must also pass with a grade of 2 or better: Chemical Princi
ples, Ch. 21 a, b, c. 
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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 Mechanics, Ph. 
lOS a, b, c, or Applied Mechanics, AM. I a, b, and Strength of 

~Iaterials, A~I. I c; Electricity and Magnetism, Ph. 101 a, b, c; 
Advanced Calculus, Ma. 8 a, b, and Differential Equations, 
Ma. II, or Introduction to Mathematical Physics, Ph. 5 a, b, c; 
Alternating Current Analysis, EE. 120; Advanced Alternating 
Current Machinery, EE. 122; Transmission Lines, EE. 144; 

Dielectrics, EE. 152. 

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 year of graduate study will not be 

allowed to register for further work except when special per
mission is obtained from the department. 

S. 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. 

VII. 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: 
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1. To be recommend cd for candidacy for the Doctor's degree 
the applicant must pass satisfactorily an examination in chem
istry of the character described in paragraph~. 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 the end of each term. 

~. 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 mathematics 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. 

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 for not less than 5 terms 

(counting equivalent summer work) before they will be recom-
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mended 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 field may 
offer a minor in Chemical Engineering 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 agreement with the general requirements for higher degrees 
adopted by the Committee on Graduate Study, as set forth in 
Section V, the Division of Geology and Paleontology has adopted 
the following supplementary regulations: 

1. To be admitted to candidacy for the Doctor's Degree in 
the Division of Geology and Paleontology the applicant must 
have shown more than average ability in mastering the previous 

geological and paleontological subjects. 

2. The applicant for admission to candidacy may be required 
to take a qualifying examination which may be oral, or written, 
or both. 

S. Students who have not been admitted to candidacy before 
the end of their second year of graduate study at the Institute 
will not be permitted to register for further work. 

'1<. After admission to candidacy, students must in general 
pursue advanced study and research for a minimum of six terms, 
or approximately two years (counting each summer of field work 
as a term). 

5. Candidates are required to take two oral examinations after 
admission to candidacy. The first, termed the General Examina
tion, tests knowlcdge in a specified number, but not all, of the 

various branches of geology and paleontology, and may be taken 
at any conyenient time after admission to candidacy. The second, 
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or Final Examination, is principally, but not entirely, a defense 
of the Ph.D. thesis and a test of the candidate's knowledge in 
the specialized fields of his major and minor subjects. 

6. A first draft of the Ph.D. thesis with data, maps, and illus
trations complete must be submitted to the professor in charge 
not later than February 1st. Two copies of the final, revised 
thesis must be filed by April 20th with the professor in charge 
and circulated among the members of the examining committee. 
Likewise on this date, the candidate must file and circulate a 
paper, prepared for publication in form acceptable to his examin
ing committee, embodying the results of his research in whole or 

in part. 

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 $900 for ten 
months' service. (The tuition of such Fellows and Assistants is 
$180 until they are admitted to candidacy for the Doctor's de

gree, when it becomes $90.) 

The primary object of these appointments is to give a group 
of well-qualified men a training in research 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 useful 
experience. This time includes that required in preparation and 

in marking note-books and papers, as well as that spent in class
room and laboratory. Of the remaining time at least one-half 
must be devoted to research; and the obligation to prosecute this 
earnestly is regarded as no less binding than that of showing 
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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 departmcnt 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 carryon work for the Doctor's degree. Students who 
have completed thorough undergraduate courses in the basic sci

ences, 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 
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. \Vhen 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 
year, regardless of whether they are already holders of such 

appointments or not. 

II. RESEARCH FELLOWSHIPS 

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 i\ ational Research Fellowships established by the 

Rockefeller Foundation are awarded by the i\ ational Research 
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Council to men who have their Doctor's degrce, Fellows may 

choose the institution in which they desire to pursue research. 

Applications should be made to the X ational Research Council, 
'Washington, D. C. 

3. The American Petroleum Institute is supporting the work 

of several Research Fellows at the California Institute. The 

researches of these Fellows relate to fundamental properties of 

petroleum and natural gas. 

4. The Inspiration Consolidated Copper Company has pro
vided a fund for research on certain phases of the copper leach
ing process. 

5. The E. 1. duPont de Nemours Company of Wilmington 

has for several years provided a fellowship of $750 at the Insti
tute for graduate study and research in chemistry. 

III. 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 carryon 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, etc. 

IV. GRADUATE LIFE 

The Athemeum (see page 63) 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 dOl7,en graduate students. 
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THE COURSES IN ENGINEERING 

The five-year plan of engineering instruction is based on recog
nition of the fact that a four-year period of study is inadequate 
to give satisfactorily the combination of cultural, basic scientific, 
and engineering studies essential to 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 ~ow given at most institutions, the 
large proportion of students who study engineering not to make 
themselves engineering experts in a specialized sense, but to fit 
themselves to fill satisfactorily administrative positions in th~ 

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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gineering materials, hydraulics, and preliminary courses in Civil, 
Mechanical, and Electrical Engineering. 

The fifth-year Courses in Civil, Mechanical, Electrical, and 
Aeronautical Engineering consist mainly of the engineering sub
jects that are fundamental in these separate branches of engi
neering. Thus the Civil Engineering Course deals largely with 
the 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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search 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 
electrical 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 pre

pare for teaching and research in colleges and universities, for 
government service in agriculture and public health, and for field 
studies and laboratory rcsearch in connection with museums. The 
Option of the Undergraduate Course affords a preliminary train
ing, with emphasis on the fundamental sciences, for those who 
desire to pursue graduate studies in mediei~e, sllnitation, and the 
public health. 
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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 exercises and field work. 

Bcsides the subj ects shown in the course schedules, students 
take Assembly (I unit) and Physical Education (3 units) in each 
term of each of the four school years. Students who continuc 

their undergraduate work beyond four years continue to take 
Physical Education throughout their undergraduate course. 
Freshmen attend in the second and third terms, in addition to 
the general assemblies, six orientation assemblies. 

The subject numbers correspond to those given in the Descrip
tion of Subjects on pages H.2-220. The abbreviations denote 

the various branches of instruction as follows: 

Aeronautical Engineering .................................................................................. AE 
Applied Mechanics ............................................................................................ AM 
Assembly ................................................................................................................ As 
Astronomy ............................................................................................................ Ay 
Biology .................................................................................................................... Bi 
Chemistry ................................................................................................................ Ch 
Civil Engineering ................................................................................................ CE 
Drawing .................................................................................................................... D 
Economics .............................................................................................................. Ec 
Electrical Engineering ...................................................................................... EE 
English .................................................................................................................... En 
Geology .................................................................................................................. Ge 
History and Government ...................................................................................... H 
Hydraulics ............................................................................................................ Hy 
Languages ................................................................................................................ L 
Mathematics .......................................................................................................... Ma 
Mechanical Engineering .................................................................................... ME 
Philosophy .............................................................................................................. PI 
Physical Education ............................................................................................ PE 
Physics .................................................................................................................... Ph 
Thesis ...................................................................................................................... Th 
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En 1 abc 
Ph 1 abc 
Ch 1 abc 
;YIa 1 abc 
H 1 abc 
D 1 or 4,19 ab 

BOTH COURSES 

FIRST YEAR, ALL THREE TERMS 
Units per Term 

English* (3-0-3) ** ................ 6 
Physics* (3-3-6) ......................... 19 
Chemistry* (3-6-3) ................ 19 

Mathematics* (3-0-9) .................... 1:2 
History (3-0-02) .......................... 5 
Drawing*'"* (0-3-0) ...................... 3 

-Students are required to pass, at the end of the Sophomore year, 
comprehensive examinations in English and History, in Physics, and in 
Mathematics. Students taking the Options in Chemistry or Chemical 
Engineering are required to pass also a c01nprchenHive examination in 
Chemistry. 

**Number of hours devoted to class, laboratory, and preparation. 
*'*Students with a recommended high school credit of :y" unit or more 

in mechanical drawing, and all science students, take D 1; others take 
D 4. All freshmen are required to take D 12a and D 12b the second and 
third terms, respectively. 
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COURSE IN ENGINEERING 

FOR STUDEX'l'S PREPAlUNG FOR CIVIL, MECHANICAL, ELECTRICAL, 

AND AEROXAUTICAL ENGINEERING 

SECOND YEAR Units per Term 
1st 2nd 3,.d 

Ma:'2 abc Mathematics*t (3-0-9) ** ................... 1:'2 1:'2 8* 
Ph:'2 abc Physics*t (3-3-6) .......................... 1:'2 1:'2 8* 
Ma2d Mathematics Reviewt (3-0-9) .............. " 4* 
Ph2d Physics Reviewt (3-3-6) ............... ' ... 4* 
H2 abc History*** (:'2-0-4) ....................... ,. 6 6 6 
D9 Structural Drawing (0-6-0) 

I' 
, 

D 12 c or d Descriptive Geometry (0-3-0) 

) 
CEI Surveying (3-4-4) 
D6 Machine Drawing (0-6-0) 
D 12 c or d Descriptive Geometry (0-3-0) 1 § :'20 :'20 :'20 

Ch6 Engineering Chemistry (4-0-7) 
ME3 Materials and Processes (3-3-.5) § 
MEl Mechanism (3-3-3) S 

'Students in the first honor section comvlete the regular work in 
Mathematics and in Physics during the first two terms and take in the 
third term Vector Analysis (Ma 14) and Modern Physics (Ph 3). Such 
students do not tal{e Physics Review (Ph 2d) and Mathematics Review 
(Ma 2d). 

tStudents not in the first honor section take in the first 7 weeks of the 
third term Physics Ph 2c (8 units) and Mathematics Ma 2c (8 units), and 
in the last three weeks Physics Review Ph 2d (4 units) and Mathematics 
Review Ma 2d (4 units). A condition in either of these review subjects, 
unless 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. 

**Number of hours devoted to class, laboratory, and preparation. 
***AIl students are required to pass a comprehensive examination in 

English and History at the end of the sophomore year. 
§Each student takes one of these groups in each of the three terms. 

125 



COURSE IN ENGINEERING 

ELECTRICAL ENGINEERING OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 125 

THIRD YEAR 
Units per Term 
1st 2nd 3rd 

En 7 abc English (3-0-5) ........................... . 
AM 1 abc Applied Mechanics (4-3-7) ................ . 
Ge la Geology (3-3-3) .......................... . 

888 
14 14 14 
9 

Ec 17 Accounting (3-0-6) ....................... . 9 
EE 2 Direct Currents (3-0-6) ................... . 
EE 3 Direct Current Laboratory (0-3-3) ......... . 
EE 4 Alternating Currents (3-0-6) .............. . 
EE 5 Alternating Current Laboratory (0-3-3) .... . 
A: Ma 11 Differential Equations (3-0-6) ............. . 9 

Me 15 Heat Engineering (3-3-6) ................. . 
Hy 1 Hydraulics (4-0-8) ........................ . 

B: Ph 5 abc Mathematical Physics (4-0-8) ............... 12 

H5ab 
HI0 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............... 9 
Current Topics (1-0-1) ..................... 2 
U. S. Constitution (1-0-1) ................. . 

EE 70 abe 
AM3 

Engineering Conferences ................... 2 
Testing Materials (0-3-3) ................ 1 

Hy2 
ME25 
Mall 
Hyl 
ME 16 
EE7 

Hydraulics Laboratory (0-3-3) ........... (t 6 
Heat Engineering Laboratory (0-3-3) ...... J 
Differential Equations (3-0-6) .............. 9 
Hydraulics (4-0-8) ......................... 12 
Heat Engineering (4-0-8) ................. . 
Electrical Engineering Laboratory (0-3-3) .. . 

Ph 7 abc 
Ph9ab 
EE6ab 

Electricity and Magnetism (2-0-4) .......... 6 
Electrical Measurements (0-3-1) ............ 4 
Electrical Machinery (2-0-4) ............. . 

A: CE9 
B: EE 162 

Structures (3-3-6) ........................ . 
Vacuum Tubes (4-0-8) .................... . 

'Humanities Electives 
PI 1 Philosophy (Soares) 
PI4 Ethics (Soares) 
En 8 Contemporary Literature (Eagleson, Judy) 
En 9 American Literature (MacMinn) 
En 10 Modern Drama (Stanton, Huse) 
En 11 Literature of the Bible (MacMinn) 
L 40 German Literature (Macarthur) 
PI5 Sociology (Untereiner) 

9 
6 

12 

12 

9 
2 

6 

12 

6 
4 
6 

9 
6 

12 
12 

9 

6 

6 
6 

6 
12 
12 

Students are required to take one term of Philosophy or Ethics, and 
choose two terms from the other electives. The assignment to each sub
ject is 9 units (3-0-6). 

-i-Each student takes one of these three subjects in each term. 

126 



En 7 abc 
AM 1 abc 
CE 2 
Gela 
Ec25 
Byl 
Ec 17 
CE4 
ME 15 
Ec2 
Hy.\? 

H 5 ab 
HIO 
CE 14 abc 
Hyl 
AM3 
Hy2 
ME25 
CE2 
CE 8 abc 
CE 10 abc 
CE4 
CE12 

COURSE IN ENGINEERING 

CIVIL ENGINEERING OPTION 

FIRST AND SECOND YEARS 
See pages 124 and 125 

THIRD YEAR 

English (3-0-5) ........................... . 
Applied Mechanics (4-3-7) ................ . 
Advanced Surveying (3-6-3) ............... . 

Units per Term 
1st 2nd 3rd 
888 

14< 14 J4, 
12 

Geology (3-3-3) .......................... . 9 
Business Law (3-0-3) ..................... . 6 
Hydraulics (4-0-8) ....................... . 
Accounting (3-0-6) ....................... . 
Highway Engineering (3-0-3) ............. . 
Heat Engineering (3-3-6) ................. . 
Economics (3-0-6) ........................ . 
Hydraulics Laboratory (0-3-3) ............ . 

FOURTH YEAR 

FOR THE CLASS OF 1933 

Humanities Electives* (3-0-6) .............. 9 
Current Topics (1-0-1)..................... 2 
U. S. Constitution (1-0-1) ................. . 
Engineering Conferences ................... 2 
Hydraulics (4-0-8), or Option. . . . . . . . . . . . . .. 0 
Testing Materials (0-3-3) ................ 1 
Hydraulics Laboratory (0-3-3) ........... rt 6 
Heat Engineering Laboratory (0-3-3) ...... J 
Advanced Surveying (3-6-3) ............... El 
Railway Engineering ...................... 6 
Theory of Structures ....................... El 
Highway Engineering (3-0-3) .............. . 
Reinforced Concrete (2-3-4) ............... . 

12 
9 
6 

9 
Q 

2 
I':? 

6 

6 
El 

12 
9 
G 

9 

2 
2 
0 

6 

6 
9 
6 
9 

'See first footnote on page 12G. 
·;·Each student tako.s one of tl1e:-;e thl'l;-~e subjects in cueh ternl. 
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En 7 abc 
AM 1 abc 
Hyl 
Gela 
EcSl5 
ME15 
EcS] 
HySl 
ME16 
Ec17 
MESl5 

H 5ab 
H 10 
ME50 
Hyl 
AM3 
HySl 
MESl5 
CE9 
ME5a 
ME5b 
ME5c 
MElO 
ME16 
ME17 
MESl6 

COURSE IN ENGINEERING 

MECHANICAL ENGINEERING OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 125 

THIRD YEAR ~~its ind T~r';) 
English (3-0-5) ............................ 8 8 8 
Applied Mechanics (4-3-7) ................. 14 14 14 
Hydraulics (4-0-8) ......................... B 
Geology (3-3-3) ........................... 9 
Business Law (3-0-3) ...................... 6 
Heat Engineering (3-3-6) .................. 12 
Economics (3-0-6) ......................... 9 
Hydraulics Laboratory (0-3-3) ............. 6 
Heat Engineering (4-0-8) .................. 12 
Accounting (3-0-6) ........................ 9 
Heat Engineering Laboratory (0-3-3) ....... 6 

FOURTH YEAR 

FOR THE CLASS OF 1933 

Humanities Electives* (3-0-6) .............. 9 9 9 
Current Topics (1-0-1) .................... 2 Sl 
U. S. Constitution (1-0-1) .................. 2 
Engineering Conferences (1-0-1) ............ Sl Sl Sl 
Hydraulics (4-0-8), or Option .............. ISl 
Testing Materials (0-3-3) ................. 1 
Hydraulics Laboratory (0-3-3) ........... ~ t 6 6 6 
Heat Engineering Laboratory (0-3-3) ..... J 
Structures (3-3-6) ......................... lil 
Machine Design (il-3-4) .................... 9 
Machine Design (3-3-6) .................... ISl 
Machine Design (0-9-0) .................... 9 
Metallurgy (3-0-6) ......................... 9 
Heat Engineering (4-0-8) .................. ISl 
Heat Engineering (3-3-3) .................. 9 
Heat Engineering Laboratory (0-3-3) or 

Elective ............................... 6 0 

'See first footnote on page 126. 
tEach student takes one of these three subjects in each term. 
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En 7 abc 
AM 1 abc 
HyI 
GeIa 
Ec:25 
MEI5 
Ec:2 
Hy:2 
ME8 
Ec 17 
ME:?5 

H5ab 
HIO 
HyI 
AM3 

COURSE IN ENGINEERING 

AERONAUTICS OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 125 

THIRD YEAR 

English (3-0-5) ........................... . 
Applied Mechanics (4-3-7) ................ . 
Hydraulics (4-0-8) ....................... . 
Geology (3-3-3) .......................... . 
Business Law (3-0-3) ..................... . 
Heat Engineering (3-3-6) ................. . 
Economics (3-0-6) ........................ . 
Hydraulics Laboratory (0-3-3) ............ . 
Machine Design (3-3-6) ................... . 
Accounting (3-0-6) ....................... . 
Heat Engineering Laboratory (0-3-3) 

FOURTH YEAR 

FOR THE CLASS OF 1933 

Humanities Electives* (3-0-6) .... , ......... 
Current Topics (1-0-1) ..................... 
U. S. Constitution (1-0-1 ) .................. 
Hydraulics (4-0-8), or Option .............. 
Testing Materials (0-3-3) ................ 1 

Units per Term 
1st 2nd 3rd 
888 

14 14 14 
I:? 

9 
6 

9 
:2 

103 
9 
6 

9 
03 

HI 
9 
6 

9 

03 
1:2 

Hy03 Hydraulics Laboratory (0-3-3) ........... ~ t 6 6 6 
ME035 Heat Engineering Laboratory (0-3-3) ..... J 
Ma8 abc Advanced Calculus (4-0-8) ................. 1:2 103 1:2 
AE1 Aeronautics (3-0-6) ........ , ............... 9 
ME11 Metallurgy (3-0-5) •••••••••......••...••• o. 8 
ME8 Machine Design (3-3-6) .................... 103 
CE 11 ab Structures ................................ 11 8 

'See first footnote on page 126. 
tEach student takes one of these three subjects in each term. 
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COURSE IN SCIENCE 
Fon S'l'UlJE~"TS l'HEl'AHIl'\G l'OH CIII:::.\IISTRY, CIIE::\UCAL E.xCll~LEHI~G, l)l1YS]CS, 

I;';])USTHIAr. PHYSICS, l\fA'l'HEl\fATICS, GEOLOGY, P~\I.I:O~TOLOGY, 

InOLOGY, ASTnO~O:\IY ~\XD ::\rr:DICI:XE 

;\1a Babe 
Ph Babe 
],l!a:2d 
Ph:2d 
H:2abc 
Ch 1:2 ab 
Ge1a 
Bi1 
Gelb 
BiB 
Ayl 

eh l:2e 
Ch l:2d 

Ch1·3 

A: Ch 43 
B: Ch l:2c 

Ch l:2d 

CE 1 
D 14 
Ge3a 

fIRST YEAR 
See page 124 

SECOND YEAR 

Mathematics*-J- (3-0-9) .................... . 
Physics*-J- (3-3-6) ......................... . 
:Mathematics Review (3-0-9) ............... . 
Physics Review (3-3-6) ................... . 
History (:2-0-4) ........................... . 
Chemistry (:2-6-B) ......................... . 
Geology (3-3-3) ....... ; .................. . 
Biology (3-3-3) ........................... . 
Paleontology (4-1-1) or .................. 1 
Biology (3-4-B) or ....................... ( 
Astronomy (3-1-:;) ...................... J 
Options as below .......................... . 

OPTIONS 

Units per Terlll 
1st 2nd 3"d 
IB 1:2 8* 
1:2 1:2 8* 

4* 
·10* 

6 (j 6 
10 10 

9 
9 

!J 

10 

CHEl\lISTUY ANI) CHEl\IICAL ENGINEEHING 

Analytical Chemistry (B-6-:2 for seven weeks) 
Chemistry Review** (:2-0-8 for three weeks) .... 

PHYSICS OR APl'J.n:n PHYSICS 

Organic Chemistry (2-6-B) ................ . 

BIOLOGY 

OrganiC Chemistry (:2-6-:2) ................ . 
Analytical Chemistry (:2-6-B for seven weeks) 
Chemistry Review~'* (:2-0-8 for three weeks) 

MATHEMATICS OR PHYSICS 

Theory of Eqnations (3-0-7) .............. . 

GEOLOGY*** 

Surveying (3-4-4.) ........................ . 
Descriptive Geometry (0-3-0) ............. . 
Crystallography (1-3-:2) ................... . 

10 

]0 

.) 

IO 

II 
3 
6 

"'Students in the first honor section complete the regular work ill 
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 bonor section do not take Mathematics Review (Ma 2d) and 
Physics Review (Ph 2d). 

';'Students not in the first honor section take in tbe first 7 weeks of the 
third term PhysiCS Ph 2c (8 units) and Matbematics Ma 2c (8 units), and 
in tbe last 3 weeks Physics Review Ph 2d (4 units) and Matbematics 
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 wbo 
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 wee],s preceding the opening of the fall term, provided not 
less than six students apply for it. 

":'To he admitted to tbe options in Cbemistry and Chemical Engineering 
ill the third year students must satisfactorily pass Chemistry Review. 
CII 12d . 

.. "":Stuc1ents in Cieolog'y do not hLke M~tbematics the third term. 
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En 7 abc 
L39 abc 
Ch9I abc 
Ph 5 abc 
2\'I"a 10 abc 

H5ab 
II 10 
Ec5 ab 
1,35a 
L 1 ab 
\'Ia 9 abc 
"'Ia 19 

Ph ]01 abc 
Ph 9 abc 

Ay 5 abc 

COURSE IN SCIENCE 

PHYSICS OR ASTRONOMY OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR 

English (3-0-5) ........................... . 
German ( 4-0-6) .......................... . 
Chemical Principles (4-0-6) ............... . 

Units per Term 
1st 2nd 3rd 
888 

10 10 10 
10 10 10 

Introduction to Mathematical Physics (4.-0-8) 19 
Differential Equations (3-0-6) .............. 9 

FOURTH YEAR 

Humanities Electives* (3-0-6) .............. 9 
Current Topics (1-0-1) .................... 2 
U. S. Constitution (1-0-1) ................. . 
Economics (3-0-3) and (9-0-4.) ............ . 
German (4-0-6) ........................... 10 
French (4-0-6) ........................... . 
Advanced Calculus (3-0-6) ................. 9 
Probability and Least Squares (9-0-·1.)....... 6 

PHYSICS OPTION 

Electricity and Magnetism (3-0-6) .......... 9 
Electrical Measurements (0-3-1) ............ 4 

ASTIWKO:l1Y OPTION 

19 
9 

19 
9 

9 9 
9 

9 
6 6 

]0 10 
9 9 

9 
4 

!J 
4 

Astronomy** (4.-1-7) ....................... 19 L:? 1:2 

'See first footnote on page 126. 
*'Not offered in 1n2-1933. 
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En 7 abc 
L 39 abc 
Ch Zl abc 
Ph 5 abc 
Ph 7 abc 
Ph 9 abc 

H5ab 
HI0 
Ec.5 ab 
L35 abc 
AM 1 abc 
EE8,9 
EE 10,11 
ME 15 

COURSE IN SCIENCE 

APPLIED PHYSICS OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR 

English (3-0-5) ......................... . 
German (4-0-6) ......................... . 
Chemical Principles (4-0-6) .............. . 
Introduction to Mathematical Physics (4-0-8) 
Electricity and Magnetism (9-0-4) ....... . 
Electrical Measurements (0-3-1) ......... . 

FOURTH YEAR 

Humanities Electives* (3-0-6) ........... . 
Current Topics (1-0-1) .................. . 
U. S. Constitution (1-0-1) ............... . 
Economics (3-0-3 or 2-0A) .............. . 
German (4-0-6 or 3-0-3) ................. . 
Applied Mechanics (4-3-7) .............. . 
Direct Currents (3-3-6) ................ } 
Alternating Currents (3-3-6) .......... . 
Heat Engineering (3-3-6) .............. . 

'See first footnote on page 126. 

Units per Term 
1st 2nd 3rd 
888 

10 10 10 
10 10 10 
19 19 19 
666 
444 

9 9 9 
2 2 

9 
6 6 

10 6-'""" 6** 
14 14 14< 

19 lZ 12 

**Students may, with the approval of the language department and of 
the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, c) 
in the second and third terms. 
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En 7 abc 
L 3:2 abc 
ChBla 
Ma4ab 
Ma8 abc 
Ma 10 abc 

R5ab 
RIO 
Ec5ab 
L35a 
L 1 ab 
Mal07 
Ma 101 abc 
Ma 103 abc 

COURSE IN SCIENCE 

MATHEMATICS OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR 

English (3-0-5) ........................... . 
German (4-0-6) .......................... . 
Chemical Principles (4-0-6) ............... . 
Analytic Geometry (3-0-7) ................ . 
Ad vanced Calculus (4-0-8) ................ . 
Differential Equations (3-0-6) ............. . 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............. . 
Current Topics (1-0-1) .................... . 
U. S. Constitution (1-0-1) ................. . 
Economics (3-0-3 or 9-0-4) ................ . 
German (4-0-6) .......................... . 
French (4-0-6) ........................... . 
Complex Variable (3-0-6) ................. . 
Modern Algebra (3-0-6 or 4-0-8) ........... . 
Differential Geometry (3-0-6) ............. . 

·Sec firBt footnote on page 126. 
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Units per Term 
1st 2nd 3rd 
8 8 8 

10 10 10 
10 

10 10 
19 IS? IB 
9 9 9 

9 9 9 
2 B 

B 
6 6 

10 
10 10 

9 
9 IB 12 
9 9 9 



En 7 abc 
1,3,2 abc 
Chn abc 
Ch 16 
Ch,26 ab 
Ch,29 
A: Ch 13 ab 

Ch 14 abc 
B: Ph5 abc 

H5ab 
HI0 
Ec5ab 
1, 35 abc 
Ch41 abc 
Ch,Wab 
Ch,2,2ab 
Ch 61 abc 
Ch 70-73 

COURSE IN SCIENCE 

CHEMISTRY OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR ~s~its ~~~ Te~~ 
English (3-0-5) ......................... 8 8 8 
Gcrman (4-0-6) ......................... 10 10 10 
Chemical Principles (4-0-6) .............. 10 10 10 
Instrumental Analysis (0-6-9) ........... 8 
Physico-Chemical Laboratory (0-6-9 or 0-3-1) .... 8 4, 
Surface and Colloid Chemistry (3-0-5).. . . . 8 
Inorganic Chemistry (9-0-9).............. 4 4 
Inorganic Chemistry Lab. (0-8-0 or 0-10-0) 8 8 10 
Introduction to Math. Physics (4-0-8)..... 19 19 19 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............ 9 
Current Topics (1-0-1) .................. 9 
U. S. Constitution (1-0-1) ............... . 
Economics (3-0-3) ...................... . 
German (4-0-6 or 3-0-3) ................. 10 
Organic Chemistry (3-0-5 or '-.)-0-4) ....... 8 
Organic Chemistry Laboratory (0-9-0) .... 9 
Thermodynamic Chemistry (9-0-4) ........ 6 
Industrial Chemistry (9-0-4 or 9-0-9) ..... 6 
Chemical Research (0-15-0) .............. . 

9 9 

.'2 
6 6 
6* 6* 
8 6 
9 
6 
4 6 

15 

*See first footnote on page 126. 
""Students may, with the approval of the language department ani! of 

the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, c) 
in the second and third terms. 



En 7 ab 
L 32 abc 
Ch21 abc 
AM2ab 
MEI.S 
Ec5 ab 
Ch26 ab 
Chl6 

H5ab 
HIO 
L35 abc 
Ch41 abc 
Ch46 ab 
Ch29 
Ch22a 
Ch 61 abc 
EE8,9 
EE 10,11 

COURSE IN SCIENCE 

CHEMICAL ENGINEERING OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR Units per Ternl 
1st 2nd 3rd 

English (3-0-5) .......................... 8 8 8 
German (4-0-6) .......................... 10 10 10 
Chemical Principles (4.-0-6) ............... 10 10 10 
Applied Mechanics (4-0-8) ............... 12 
Heat Engineering (3-3-6) ............... . 
Economics (3-0-3 or 2-0-4.) .............. . 
Physical Chemistry Laboratory (0-3-1) ... . 
Instrumental Analysis (0-6-2) ........... . 8 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............ 9 
Current Topics (1-0-1) ................... 2 
U. S. Constitution (1-0-1) ............... . 
German (4-0-6 or 3-0-3) .................. 10 
Organic Chemistry (3-0-5 or 2-0-4). . . . . . .. 8 
Organic Chemistry Laboratory (0-9-0)..... 9 
Surface and Colloid Chemistry (3-0-5) .... . 
Thermodynamic Chemistry (2-0-4) ........ 6 
Industrial Chemistry (2-0-4 or 2-0-2) ...... 6 
Direct Currents (3-3-6) ................. . 
Alternating Currents (3-3-6) ............ . 

12 

6 
4 

n 

" 2 

6** 
8 
9 

4 
19 

12 
6 
4 

n 

" 
2 
6*" 
6 

8 

6 

12 

'See first footnote on page 126. 
';'*Students may, with the approval of the language department and of 

the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, c) 
in the second and third terms. 
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En '7 abc 
L 3:i? abc 
Ch ZI ab 
CE3 
Ge3 bc 
D 15, 16 
Ge4ab 
Ge '7a 
Gelc 

H5ab 
H 10 
Ec5 ab 
L35 abc 
Ge '7b 
Ge9 
Ge 11 ab 
Ge lZ ab 
Ge5 
Ge 6 ab 
GeZl,ZZ 

COURSE IN SCIENCE 

GEOLOGY OPTION'" 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR 

English (3-0-5) ........................ . 
German (4-0-6) ........................ . 
Chemical Principles (4-0-6) ............. . 
Plane Table Surveying (1-6-1) ......... . 
Mineralogy (1-6-1 or Z-6-Z) . ............ . 
Drawing (0-6-0) ....................... . 
Petrology (9-6-9 or 1-6-1) .............. . 
Field Geology ......................... . 
Historical Geology (3-1-4.) ............. . 

FOURTH YEAR 

Humanities Electives*" (3-0-6) ......... . 
Current Topics (1-0-1) ................. . 
U. S. Constitution (1-0-1) .............. . 
Economics (3-0-3 or 9-0-.t) ............. . 
German ('1-0-6 or 3-0-3) ................ . 
Field Geology ......................... . 
Structural Geology (4-0-6) ............. . 
Invertebrate Paleontology~ ............. . 
Vertebrate Paleontology (9-6-9 or 1-6-1)~ 
Optical Mineralogy (Z-6-9)# ............ . 
Petrography~ .......................... . 
Thesis ................................ . 

Units per Term 
1st 2nd 3rd 
888 

10 10 10 
10 10 

8 
8 10 
6 6 

10 8 
10 

8 

9 9 9 
B Z 

B 
6 6 

10 6*** 6*** 
8 

10 
8 10 

10 8 
10 

10 10 
8# 6 8# 

'Summer Field Geology required after both Junior and Senior Years. 
"*See first footnote on page 126. 

***Students may, with the approval of the language department and of 
the Registrar, substitute French (L 1 a, b) 10 units, for German (L 35 b, c) 
in the second and third terms. 

jl:Students desiring to specialize in physical geolog-y may take Ge 5 and 
Ge 6 in conjunction with one paleontology course. Those desiring to spe
cialize in paleontology may take both Ge 11 and Ge 12, omitting Ge 5 and 
Ge 6. In either case the course not taken in the fourth year will be taken 
in the fifth. First or last term thesis load, Ge 21 or 22, omitted depending 
on choice. 



En 7 abc 
L 39 abc 
Ec5 ab 
Bi4 
Bi3 
Bi5 
1\: Ma H? 

Ch91 abc 
Ch96 

B: Ch41 
Ch46a 
Bi7 

H5ab 
H 10 
L35a 
Ll ab 
Bi 10 
Bi6 
Bi 9 
A: Bi 7 

Bi8 
Ch99 
Bill 
Bi19 

B: Ch91 
Ch96 
Bi19 

COURSE IN SCIENCE 

BIOLOGY OPTION 

FIRST AND SECOND YEARS 

See pages 124 and 130 

THIRD YEAR 

English (3-0-5) .......................... . 
German (4-0-6) ......................... . 
Economics (3-0-3 or 9-0-4) ............... . 
General Zoology (3-6-5) ................. . 
General Botany (3-6-3) .................. . 
Physiology (3-4-3) ....................... . 
Probability and Least Squares (9-0-4) ..... . 
Chemical Principles (4-0-6) .............. . 
Physical Chemistry Laboratory (0-3-1) ... . 
Organic Chemistry (3-0-5 or 9-0-4) ....... . 
Organic Chemistry Laboratory (0-9-0) .... . 
Biochemistry ............................ . 

FOURTH YEAR 

Humanities Electives* (3-0-6) ............ . 
Current Topics (1-0-1) .................. . 
U. S. Constitution (1-0-1) ................ . 
German (4-0-6) ......................... . 
French (4-0-6) .......................... . 
Bacteriology (9-5-1) ..................... . 
Embryology (3-8-3) ..................... . 
Plant Physiology (9-6-9) ................. . 
Biochemistry ............................ . 
Advanced Genetics (3-5-9) ............... . 
Surface and Colloid Chemistry (3-0-5) .... . 
Entomology (9-4,-9) ..................... . 
Research ................................ . 
Chemical Principles (4-0-6) .............. . 
Physical Chemistry Laboratory (0-3-1) .... . 
Research ................................ . 

'See first footnote on page 126. 
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Units per Term 
1st 2nd 3rd 
8 8 8 

10 10 10 
6 6 

14 
19 

10 
6 

10 10 10 
4 4 

8 8 6 
9 

5 10 

9 9 9 
9 9 

9 
10 

10 10 
8 

14 
10 

5 
10 

8 
8 

9 19 
10 10 10 

4 4 
14 



H 100 
En 100 
PI ]00 

EE 1020 
EElgg 
EE144 
EE 1021 abc 
EE 14S 
EE160 
EE 1502 

EE 1602 
EElgS 
EE 156 
RE I~O 

CEgg 
CE 16 
ME9 
CE 15 
CE;2l abc 
CE 17 

CE 101 ab 
CE 109 ab 
CE 105 be 
CE 107 abc 
CE lOS 
CE 110 be 
CE 1102 
CE IB 

SUBJECTS COMMON TO ALL COURSES Units per Term 
1st 2nd 3rd 

Seminar in Ame~ican !fistory and Government 1 
or EnglIsh LIterature .............. r 9 9 9 
or Philosophy ...................... J 

Engineering or Research Seminars. . . . . . . . . .. 02 02 02 
Profes·sional Subjects ...................... 4i? 4,J 42 

53 53 5:~ 

ELECTRICAL ENGINEERING 
Subjects common to all courses ............. , 11 
Alternating Current Analysis .............. 102 
Advanced Alternating Current Machinery ... . 
Transmission Lines ....................... . 
Alternating Current Laboratory ............ 6 
Specifications and Design .................. 6 
Electric Transients ....................... . 
Dielectrics ................................ . 
Research or Thesis ......................... 12 
Electives, as below ......................... (j 

ELECTIVES 

Vacuum Tubes ............................ . 
Electric Traction ......................... . 
Electrical Communication. . . . . . . . . . . . . . . . . .. G 
Light and Power Distribution .............. . 

CIVIL ENGINEERING 

11 

6 

G 

102 
(j 

Subjects common to all courses .............. 1I 11 
Statically Indeterminate Structures. . . . . . . . .. 15 
Masonry Structures ........................ 9 
Machine Design ... . . . . . . . . . . . . . . . . . . . . . . . .. 9 
Irrigation and Water Supply...... . . . . . . . . . . 102 
Structural and Civil Engineering Design. .... 9 9 
Sewerage ................................. . 
Research or Other Thesis................... 9 12 
Electives or Research ..................... . 

SUPPLEl\fENTARY SUB.TEeTS 

'Vater Power Plant Design. . . . . . . . . . . . . . . .. ] 0 
Arched Dams ....... . . . . . . . . . . . . . . . . . . . . . .. 5 
Statically Indeterminate Structures ......... . 
Geodesy and Precise Surveying. . . . . . . . . . . . .. G 
Highway Problems ........................ . 
Sewage Treatment Plant Design ............ . 
Sanitation Research ....................... . 
Analysis of Earthquake Effects 

upon Structures ...................... . 
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10 
5 

15 
6 

10 

11 

102 
G 

(j 

19 
(j 

102 

11 

12 
9 

1:2 
9 

15 
G 

]0 



FIFTH-YEAR COURSES 

MECHANICAL ENGINEERING Units per Term 
1st 

Subjects common to all courses (page 13S) .. . 11 
ME }gO Thermodynamics .......................... . 15 
ME !'in, ll?il Power Plant Engineering .................. . 
ME 130 Heat Engineering Laboratory .............. . 15 
ME 100 Rescarch or Thesis ........................ . 
ME 110 abc Science of Metals or ...................... ( 12 ME 101 abc Advance Machine Design .................. S 

Ph 110 ab 
Ph 107 abc 
Ph 108 
Ph 103 abc 
Ph 105 ab 
Ph 106 ab 
EE 162 
Ma 109 abc 

Ma 101 abc 
Ma 103 abc 
Ma 102 abc 
Ma20il 
Ph 103 abc 
Ph 9, 101 

PHYSICS OR APPLIED PHYSICS 
Subjects common to all courses (page 138) ... 11 

ELECTIVES 

Kinetic Thcory ............................ 12 
Atomic Physics ............................ 9 
Spectroscopy Laboratory ..........•..••.. o. 
Analytical Mechanics ....................... 1'2 
Optics .............................. '" .... 9 
Optics Laboratory ••••••••••••••••••••••• 0. 3 
Vacuum Tubes .0 •.•...•.•..............••.. 

Mathematical Analysis ..................... 15 
Research .................................. lil 

MATHEMATICS 
Subjects common to all Courses (page 13S) ... 11 

ELECTIVES 

Modern Algebra ........................... 9 
Differential Geometry ...................... 9 
Algebraic Geometry. . . . . . . . . . . . . . . . . . . . . . . . 9 
Relativity ................................ . 
Analytical Mechanics ...................... 12 
Electricity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 
Research.................................. 6 
Subjects in fifth-year Physics Course 
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}g Iil 

11 11 

1l? 
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3 
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9 
3 

12 
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lb 15 

II 11 

12 19 
9 9 
9 9 

15 
12 1l? 
13 13 

6 6 



FIFTH-YEAR COURSES 

CHEMISTRY OR CHEMICAL ENGINEERING 
Units per Term 
1st 2nd 3rd 

Subjects common to all courses (page 138) ... 11 11 11 

Ch 153 
Ch158 

ELECTIVES 

Thermodynamic Chemistry ................. 6 6 
Photochemistry .... _ . . . . . . . . . . . . . . . . . . . . . .. 6 

Ch 177 abc 
Ch 161 

Crystal Structure .. _ ..... _ . _ . _ . . . . . . . . . . . .. 2 2 2 
Organic Chemical Analysis.... . . . . . . . . . . . . . . 9 

Ch 162 ab 
Ch 166 abc 

Organic Chemistry (special topics).. . . . . . . . . 6 6 
Chemical Engineering* ..................... 12 12 12 
Research ................................ 12-18 12-18 12-18 

GEOLOGY AND PALEONTOLOGY 
Subjects common to all courses (page 138) ... 11 11 11 
Ore Deposits .............................. 10 Ge 195 

Ge 196 
Ge 186 
Ge 183 
Ge5 
Ge6 ab 
Ge 11 ab 
Ge 12 ab 

Non-Metalliferous Deposits........ . . . . .. ... 10 
Geomorphologyt or......................... 10 
Seismology:j: ............................... 6 
Optical Mineralogy* ....................... 10 
Petrography* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 10 
Invertebrate Paleontology* ................. !l 1U 
Vertebrate Paleontology...... . . . . . .. ....... 10 8 

ELECTIVES AS FOLLOWS 

Ge 200 ab Mineragraphy. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 
Ge207:j:,205t 

206:j: Applied Geophysics ........................ 5 
Ge 202 Physics of the Atmospheret or ............ ( 
Ge 203 Physics of the Earth:j: .................... S 
Ge 189 ab Physical Geology (Seminar) ................ 5 
Ge 191 ab Invertebrate Paleontology (Seminar) ........ 5 
Ge 190 ab Vertebrate Paleontology (Seminar) ........ . 
Ge 199 Mineralogy (Seminar) ..................... 5 
Ge 210 Advanced Petrology ...................... . 
Ge 211 Petrology (Seminar) ...................... . 
Ge 198 ab Economic Geology (Seminar) .............. . 
Ge 208 ab Geophysics (Seminar) ...................... 5 
Ge 188 Advanced Study .................... _ ..... . 
Ge 187 Research ................................. . 

9 

5 

6 

5 
5 

5-H? 

5 

5 

5 

5 

5 
5 
5 

'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. 

'The starred course not completed during the senior year is to be taken. 
tOdd-numbered years. 
tEven-numbered years. 
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AEB51 abc 
AEB5B abc 
Ma 109 ab 
Ma14 
AEB57 

AEB53 abc 
AEB66 ab 
AEB67 
AEB56 
AEB70,B71 

AERONAUTICAL ENGINEERING 

FIFTH YEAR 

Subjects common to all courses (page 138) .. . 
Aerodynamics of the Airplane .............. . 
Airplane Design .......................... . 
Mathematical Analysis .................... . 
Vector Analysis ......................... .. 
Laboratory Methods in Aeronautics ......... . 
Research and Electives 

SIXTH YEAR 

Units per Term 
1st 2nd 3rd 
11 11 11 
999 

11 15 lIO 
15 15 

III 
6 

Advanced Problems in Airplane Design...... 9 9 
15 

9 
6 

IB 
Theoretical Aerodynamics I ................ . 
Theoretical Aerodynamics II ............... . 
Aeronautical Power Plants ................ . 6 
Elasticity Applied to Aeronautics I, II . . . . .. IB 
Research and Electives .................... . 
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· ~uhjrdn of lJnntrudtun 
DIVISION OF PHYSICS, MATHEMATICS, AND 

ELECTRICAL ENGINEERING 

PHYSICS 

PUOFESSUUS: ROBEHT A. MILUKAX, HARUY BATEl\IAN, IHA S. BOWEN, 
PAUL S. EpSTEIN, \VILLIA:>I V. HOUSTON, RICHAHD C. TOLMAX, 

EAUNEST C. WATSON 
ASSOCIATE PHOFESSOHS: ALeXANDER GOETZ, CHAULES C. LAURITSEN, 

S. STUART MACKEOWN, FltITZ ZWICKY 
ASSISTANT PUOFESSOHS: J. ROBERT OPPENHEIMEH, \VILI.IA:lI R. SMYTHE 
NATIONAL RESEAUCH FELLOW: DAItUELL S. HUGIHS 
llESEAUCH FELLOWS: CAUL D. Axmmsox, OTTO BLECK, ALFUED B. FOCltE, 

H. VICTOR NEHEU 
TJ~ACHING FELLOWS AND GUAllUATE ASSISTANTS: EVEUETT F. COX, CLYDE 

B. CUAWLEY, I-IEl<RY B. DEVOUE, CHAULLS E. HABLUTZEL, JR., JVIAUItICE 
F. HASLEH, SAMUEL E. HOWSE, ROBERT B. JACOBS, WALTER H. JOHDAN, 

ERWIN W. KAJlIMER, LAWHEXCIl E. KINSLEH, GEORGE C. MUNllO, JOHN 
M. NOHDQUIST, DWIGHT O. NOll'l'II, JOI-IN REAll, JA:lIES E. SMITH, ROB
EU'r C, SMITH 

UNDERGRADUATE SUBJECTS 

Ph. 1 a, b, c. MECHANICS, MOLECULAR PHYSICS, ANll HEAT. 1:2 units 
(3-3-6) ; first, second and third terms. 

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

The first year of a general college course in physics extending through 
two years. It is a thorough analytical course, in which the laboratory 
carries the thread of the work, and the problem method is largely used. 
A bi-weekly demonstration lecture, participated in by all members of 
the department, adds the inspirational and informational element, and 
serves for the development of breadth of view. 

Text: New revision of Mechanics, Molecular Physics, and Heat, 
Millikan. 

Instructors: \Vatson, Cox, DeVore, Hablutzel, Jacobs, ~ordquj"t. 

North, Reed. 



PHYSICS H3 

Ph. '2 a, b, c. ELECTRICITY, SOUSD, ASD LIGHT. 1'2 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, c, to form a well-rounded two-year course 
in general physics. 

Text: Electricity, Sound, and Light, ::\lillikan and :~dills. 

Instructors: Anderson, Beeck, Crawley, Focke, Hughes, Kinsler, 
Lauritsen. 

Ph. 2 d. PHYSICS REVIEW. 4 units; last three weeks of sophomore 
year. 

The last three weeks of the sophomore year are devoted to a compre
hensive review and examination covering the whole of the two years' 
work (Ph. 1 a, b, c, and 2 a, b, c). 

Ph. 3. MODERN PHYSICS. 12 units (2-6-4); third term. 
Prerequisites: Ph. 1 a, b, c, 2 a, b; Ma. 2 a, b. 
A brief survey of recent developments in electron theory, quantum 

theory, radioactivity, and atomic structure. Experiments to determine 
e, elm, h, and other fundamental constants will be performed. Open 
only to students on honor standing, sophomore year. 

Instructor: Anderson. 

Ph. 5 a, b, c. IN'l'RODUCTION TO MATHEMATICAL PHYSICS. 12 units 
(4.-0-8) ; first, second and third terms. 

Prerequisites: Ph. 1 a, b, c, 2 a, b, c, d; Ma. 2 a, b, c, d. 
An introduction to the application of mathematics to physics, and 

practice in the solution of problems. 
Instructor: Houston. 

Ph. '7 a, b, c. ELECTRICITY AXil ::\L~GNETISM. 6 units (,?-0-4.); first, 
second and third terms. 

Prerequisites: Ph. 1 a, b, c, 2 a, b, c, d; Ma. 2 a, b, c, d. 
A course in theoretical electricity and magnetism, primarily for elec

trical engineering students. Ph. 9 a, b (Electrical Measurements) must 
accompany this course. 

Text: Electrodynamics for Engineers, Bennett and Crothers. 
Instructor: Mackeown. 

Ph. !J a, b, c. ELECTItIC\L MEASUHE:\lEX'l'S. 4 units (0-3-1). 
Prerequisites: Ph. 1 a, b, c, 2 a, b, c, d; :Ma. '2 a, b, c, d. 
A laboratory course in advanced electrical measurements. 
Text: Advanced Electrical Measurements, Smythe and Michels. 
Instructors: Smythe,.J ordon, Howse. 
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UNDERGRADUATE OR GRADUATE SUBJECTS 

Ph. 101 a, b, c. ELECTRICITY AND MAGNETISM. 9 units (3-0-6); first, 
second and third terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 9 a, b, c, or 10 a, b, c. 
A problem course in the mathematical theory of electricity and mag

neti!;m, intended primarily as a preparation for graduate work in science. 
Ph. 9 a, b, c (Electrical Measurements) should accompany or precede 
this course. 

Text: Electricity and Magnetism, Jeans. 
Instructor: Smythe. 

Ph. 103 a, b, c. AXALYTICAL MECHANICS. H? units (4-0-8); first, sec
ond and third terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 9 a, b, c, or 10 a, b, c, reading 
knowledge of French. 

A study of the fundamental principles of theoretical mechanics; force 
and the laws of motion; statics of systems of particles; the principle of 
virtual work, potential energy, stable and unstable equilibrium; motion 
of particles, systems of particles and rigid bodies; generalized co
ordinates, Hamilton's principle and the principle of least action; elemen
tary hydrodynamics and elasticity. 

Text: Dynamics, Webster. 
Instructor: Zwicky. 

Ph. 105 a, b. OPTICS. 9 units (3-0-6); first and second terms. 
Prerequisites: Ph. 5 a, b, C; Ma. 9 a, b, c, or 10 a, b, c. 
A problem course dealing with the fundamental principles of geomet

rical optics, of diffraction, interference, the electromagnetic theory of 
light, etc., and their experimental verification. Ph. 106 a, b (Optics 
Laboratory), should accompany this course. 

Text: Theory of Optics, Drude. 
Instructor: Bowen. 

Ph. 106 a, b. Optics Laboratory. 3 units (0-3-0); first and second 
terms. 

Advanced laboratory work in light, consisting of accurate measure
ments in diffraction, dispersion, interference, polarization, spectropho
tometry. 

Text: ~fanual of Advanced Optics, Taylor. 
Instructors: Bowen and Munro. 



PHYSICS 145 

Ph. 107 a, b, c. ATo:IIIC PHYSICS. 9 units; first, second and third 
terms. 

Prerequisites: Ph. 5 a, b, c; Ma. 9 a, b, c, or 10 a, b, c. 

An outline of the experimental and theoretical basis of modern atomic 
physics, which covers electron theory, spectroscopy and the elementary 
principles of quantum mechanics. 

Instructors: Millikan, Bowen, Houston. 

Ph. lOS. SPECTROSCOPY LABORATORY. 3 units; second term. 
A laboratory course in the measurement and classification of spectral 

lines to accompany Ph. 107 b. 

Instructor: -Bowen. 

Ph. no a, b. KINETIC THEORY OF MATTER. 1:2 units; first and second 
terms. 

Prerequisite: Ph. 1 a, b, c, d; Ma. :2 a, b, c, d. 

Presents the modern aspects of the kinetic theory of gases, liquids 
and solids largely from the experimental point of view, covering in 
ga~es the Clausius equations, Maxwell distribution law, viscosities, spe
cific heats, mean free paths, molecular magnitudes, high vacuum phenom
ena, etc.; in liquids, critical states, Brownian movements, diffusion, 
osmotic pressure; in solids, the interpretation of specific heats. Some 
thermionic and photoelectric problems will also be treated, and an occa
sional demonstration lecture will be given. 

(Not given in 193:2-1933.) 

Instructor: Goetz. 

Ph. 14:2. RESEARCH IN PHYSICS. Units in accordance with the work 
accomplished. 

GRADUATE SUBJECTS 

Ph. :211. THERMODYNAMICS. 1:2 units; first term. 

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

The two fundamental laws of thermodynamics. Entropy and the 
thermodynamical potentials. Equations of reciprocity. Application to 
gases, perfect and imperfect, amI to dilute solutions. Phase rule and 
chemical equilibrium. Nernst's theorem. 

(Not given in 1932-1933.) 

Instructor: Epstein. 
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Ph. g:2l, PO'rJ:XTIAL TUI:OItY. 15 units; third ten!l. 
Prerequisites: Ma. 9 a, b, c, 10 a, 1, c. 
An exposition of the properties of the potential functions occurring 

in the theories of gravitation, elcctricity and magnetism, hydrodynamics, 
conduction of heat, and the theory of elasticity. Solution of spcci:,j 
problems. 

(N ot givcn in 193:2-1933.) 

Instructor: Bateman. 

Ph. 2;}2. TIIEOItY OF ELECTRICITY AND MAGX E·l·IS~r. 12 un its; fi,., t 
term. 

Prerequisites: Ph. 101 a, 1, c; Ma. 9 a, b, c, 10 a, b, c. 

Electrostatics, magnetostatics, ferromagnetism, electromagnetic Held 
of stationary currents, electromagnetic induction, phenomena in moving 
bodies, Maxwell's equations, ponderomotive forces of an eiectrollwg
netic field, introduction to the theory of electrons. 

Instructor: Epstein. 

Ph. g:23. TIIEOllY OF ELECI'lW:\lAGXETIC VVAVES. 12 units; f>econd tel'IlI. 

Prerequisites: Ph. 101 a, b, c; .:\1'1. 9 a, b, c, 10 a, b, c. 
Mathematical study of Maxwell's equations, propagation of waves, 

~bsorption and reflection, approximate and rigorous treatment of diffrac
tion, theory of dispersion, electro- and magneto-optics. 

Instructor: Epstein. 

Ph. ZZ4. THEORY OF SOUND. 9 units; second term. 
Prerequisites: Ph. 2 11, b, c, d; Ma. 2 a, 1, c, t1. 
Vibrations of strings, rods, plates and of the larynx. Resonators, 

horns and musical instruments. Theories of hearing. The acoustics of <In 
auditorium. The propagation of sound. Reflection, refraction and ah

sorption of sound. 
(Not given in 1932-1933.) 

Instructor: Bateman. 

Ph. 226. HEAT RAIlIA'l'IOX "\>; IJ (~UANT\JM TIIEOIIY. 12 units; sccoll(l 

term. 
Prerequisites: Ph. 1O1 :t, b, c, l(Xl a, b, c, :211; }la. 9 a, 1, e, 10 11, il, c. 
Historical treatment of the development of the mathematical theory 

of heat radiation and of the application of the theory of quanta to the 
phenomena of specific heats of solid and gaseous bodies, photoelectricity. 
photochemistry, chemical constants, etc. 

(i'<ot giH'1l in 193:2-19:n.) 

Instructor: Epstein. 



PHYSICS 147 

Ph. 227. PHYSICAL OPTICS AXn QUAXTU~1 THEORY OF SPECTRAl. LINES. 
12 units; third term. 

Prerequisites: Ph. 103 a, b, c, 105 a, b, 107 a, b, c; Ma. 9 a, b, c, 
10 a, b, c. 

Treatment of dispersion and optical activity on the basis of the classi
cal theory. Fundamcntals of quantum theory and wave mcchanics. Ac
tion of magnetic and electric fields on the emission of spectral lines. 
X-ray spectra and the structure of atoms. 

Instructor: Epstein. 

Ph. 228. MOIlERN ASPI:C'rs OF TilE QUANTUM THEORY. 12 units; third 
term. 

Prerequisites: Ph. 103 a, b, c, 107 a, b, c, 226, 227; Ma. 9 a, b, c, 10 
a, b, c. 

Principle of correspondence (Heisenberg's form), Born and .Jor
dan's matrix calculus, Schroedinger's wave equations, \VeyI's theory, 
applications to spectroscopic problems. 

Instructor: Epstein. 

Ph. :2:29. INTIWIlUC'l'ION TO QUANTUM MECHANICS. 12 units; third term. 
Prerequisites: Ph. 101 a, b, c, 103 a, b, c, 107 <1, b, c; Ma. 9 11, b, c, 

10 11, b, c. Matrices and tensors. Schroedinger's partial differential equa
tion. Dirac's transformation theory. Applications to the structure of 
atoms. 

Instructor: Epstein. 

Ph. :230. S'l'A'I·ISTICAI. MECIIAKICS. 9 units, third term. 
The statistical interpretation of entropy; the methods of Bolt~mann, 

the H-theorcm, the paradoxes and their resolution. Gibbs' reformulation 
of statistical mechanics; enscmbles and thermodynamic analogies; appli
cation to specific problems of the methods of Gibbs and Darwin-Fowler; 
the statistics of quantum mechanical systems; configuration space and 
hyperquantization; the H-thcorem for quantum mechanical systems. 

Instructor: Oppenheimer. 

Ph. :234. a, b. QUANTUM THEORY. 9 units (3-0-6); sccond and third 
tcrms. 

Prerequisites: Ph. 101 a, b, c, 10:3 a, b, c, 107 a, b, c; Ma. 9 a, h, c, 
10 a, b, c. 

This course is designed as an introduction to thc quantulll Illcchanics; 
and it will follow fairly closely the historical development of the theory. 
The following subj ects will be treated in detail; the quantization of the 
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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. 

Instructor: Oppenheimer. 

Ph. 935. THE QUANTUM THEORY OF RADIATION. 9 units. (3-0-6); first 
term. 

Prerequisites: Ph. 101 a, b, c, 103 a, b, c, 107 a, b, c; Ma. 9 a, b, c, 
10 a, b, c. 

This course will deal in a systeml;ltic way with the quantum theoret
ical methods for studying the emission, absorption and scattering of 
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. 

(Not given in 1939-1933.) 

Instructor: Oppenheimer. 

Ph. 936 a, b, c, d. INTRonUCTION TO THE THEORY OF RELA'l'IVITY. 6 
units; first, second and third terms, and first term of following year. 

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. 937. ASTROPHYSICS. 6 units (9-0-4); first and second terms, 
Prerequisites: The fundamental courses in physics, 
Mechanics and thermodynamics of stellar bodies, constitution of stars, 

stellar atmospheres and their spectra, evolution of the planetary system 
and of stellar systems, time scales, characteristics of extragalactic nebulao 
and thcir apparent velocities of recession, evolution of the universe, etc. 

Instructor: Zwicky. 



PHYSICS 149 

Ph. 5238. SEMINAR ON THEORETICAL PHYSICS. 4 units; first, second 
and third terms. 

Recent developments in theoretical physics for specialists in mathe
matical physics. 

Instructors: Epstein, Bateman, Houston, Oppenheimer, Zwicky. 

Ph. 5239. SEMINAR ON THE PHYSICS OF SOLIDS. B units. 
This seminar discusses the current literature on the physics of solids, 

together with the problems that turn up in the research at the Institute 
in this field. Only advanced students working in experimental and theo
retical research in the physics of solids should register for this seminar. 

Instructors: Goetz in collaboration with other members of the staff. 

Ph. B40. SEMINAR ON X-RADIATION. 4 units;'first, second, and third 
terms. 

Meets once a week for reports and discussions of problems in 
X-Radiations., "X-Rays" by de Broglie is followed in the first term as 
an outline only; the reports being amplifications and additions to the 
material of the tcxt as drawn from the original papers of workers in the 
field. During the second and third terms advanced reports are made on 
current problems in the field of X-Rays and on fundamental classical 
work. 

Instructors: Lauritsen and DuMond. 

Ph. 5241. RESEARCH CONFERENCES IN PHYSICS. 4 units; first, second 
and third terms. 

Meets twice a week for report and discussion of the work appearing 
in the literature and that in progress in the laboratory. All advanced 
students in physics and members of the physics staff are expected to 
take part. 

Instructors: Millikan, Bateman, Epstein, Tolman, Watson. 

Ph. B4B. RESEARCH IN PHYSICS. Units in accordance with the work 
accomplished. 

ASTRONOMY AND PHYSICS CLUB. 

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 

PROFESSORS: HARRY BATE~IAN, ERIC T. BELL, HARRY C. VAN BUSKIRK 
ASSOCIATE PROFESSORS: ARISTOTLE D. l'vIrCHAL, LUTHER E. \VEAR 
ASSISTAXT PROFESSORS: \VILLLUI N. BIRCHBY, l'viORGAN \VARD, CLYDE 

\VOLFE 

NATIOXAL RESEARCH FELLOW: ARNOLD E. Ross 

TEACHING FELLOWS AND ASSISTANTS: LUCAS A. ALDEN, VIXTON A. BROWN, 
JAY H. CHATTERTON, GEORGE T. HARNESS, J. GIBSON PLEASANTS, AL
BERT R. POOLE, JAMES H. WAYLAND 

UNDERGRADUATE SUBJECTS 

l\Ia. 1 a, b, c. FRESHMAN MATHEMATICS. 12 units (3-0-9); first, sec
ond and third terms. 

Including the fundamentals of analytical geometry, certain topics in 
college algebra, and some of the principles of the differential and inte
gral calculus. 

Texts: Analytical Geometry, Harding and Mullins; Differential and 
Integral Calculus, Granville, Smith, and Longley. 

Ma. 2 a, b, C. SOl'HOMOltE MATHE:\IA'TICS. 12 units (3-0-9); 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 and Calculus, Words and Bailey. 

Ma. 9 d. MA'l'IIEMA'l'ICS REVIEW. 4 units (3-0-9). 

A comprehensive review of freshman and sophomore mathematics 
during the last three weeks of the sophomore year. 

Courses M a. 1 a, b, c, and 2 a, b, c, d, form a continuous two-year 
course in analytical geometry, college algebra, and the differential and 
integral calculus. 

Ma. 3. THEORY OF EQUATIONS. 10 units (3-0-7); third term. 

Includes the elementary theorems in the roots of an equation, solu
tion of numerical equations, determinants, symmetric functions, re
sultants and discriminants. 

Instructor: \Vear. 



MATHEMATICS 151 

Ma. 4 a, b. AXALYTIC GEO:>fE'l'RY. 10 units (3-0-7); second and third 
terms. 

Will include selected topics in analytic geometry, both of the plane as 
well as of space. 

Instructor: Birchby. 

:\-Ia. 8 a, b, c. ADVANCED CALCULUS. 1'2 units (4-0-8); first, second 
and third terms. 

Prerequisites: Ma. 1 a, b, c, 9 a, b, c, d. 
Planned to extend the knowledge gained from the previous studies in 

calculus and analytic geometry and to lay a better foundation for ad
vanced work in mathematics and science. 

Text: Advanced Calculus, Woods. 
Instructor: Birchby. 

Ma. 9 a, b, C. ADVANCED CALCUI.US. 9 units (3-0-6); first, second, amI 
third terms. 

Prerequisites: Ma. 1 a, b, c, '] a, b, c, d. 
An abridged course in Advanced Calculus for students in Theoretical 

Physics. 
Text: Advanced Calculus, Wood. 
Instructor: Birchby. 

Ma. 10 a, b, c. DU'FERENTIAL EQUA'l'IOXS. 9 units (3-0-6); first, sec· 
and and third terms. 

Prerequisite: Ma. 9 a, b, c, d. 

An introductory course in differential equations, designed to be help
ful both to the student of mathematics and the student of science or 
engineering. 

Tcxt: Differential Equations, Bateman. 
Instructor: Bateman. 

Ma. 11. DIFFERENTIAL EQUATIONS. 9 units (3-0-6); first term. 
Prerequisite: Ma. 9 a, b, c, d. 
An abridged course in Differential Equations for students in Elec-

trical Engineering. 
Text: Differential Equations, Fry. 
Instructors: Wear, Ward. 

Ma. lB. PROBAllILI'J:Y AND LEAST SQUARES. 6 units ('2-0-4); first term. 
Prerequisites: Ma. 1 a, b, c, B a, b, c, d. 
A study of the fundamental principles of probability and their appli

cation to statistical data, adjustment of observations, and precision of 
measurements. 
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Text: Theory of Errors and Least Squares, Bartlett. 
Instructor: Wolfe. 

Ma. 14. VECTOR ANALYSIS. 19 units (4-0-8); third term. 
Prerequisites: Ma. 2 a, b, c, d. 
Elementary vector operations (addition, multiplication) and their 

application to problems of geometry and physics are treated. 
Text: Weatherburn's Vector Analysis. 
Instructor : Wear. 

UNDERGRADUATE OR GRADUATE SUBJECTS 

Ma. 100 a, b. TOPICS IN ALGEBRA. 12 units; first and second terms. 
Prerequisites: Reading knowledge of German and French. 
Complex numbers, polynomials, divisibility of polynomials; matrices 

and determinants; systems of linear equations; linear transformations; 
quadratic and bilinear forms; invariants and co variants of algebraic 
forms; symmctric functions; transformations of algebraic equations; 
numerical solutions of algebraic equations; groups; introduction to num
ber theory; algebraic solution of equations; equations of third and fourth 
degree; reciprocal equations; binomial equations; roots of unity; substi
tution groups; application of groups to the theory of equations; contin
ued fractions. 

Instructor: Ross. 

Ma. 101 a, b, c. MODERN ALGEBRA. 9 units first term; 12 units second 
and third terms. 

Prerequisite: Ma. 8 or 9, reading knowledge of German. 
Introduction to algebraic invariants, matrices and bilinear forms, 

substitution groups and their simpler applications. 
Instructors: Bell, Ross. 

Ma. 102 a, b, c. ALGEBRAIC GEOMETRY. 9 units; first, second and 
third terms. 

Prerequisites: Ma. 1 a, b, c, 2 a, b, c, d, 4 a, b. 
A course in the modern methods of analytic geometry. 
Instructor: Wear. 

Ma. 103 a, b, c. DIFFERENTIAL GEOMETRY. 9 units; first, second and 
third terms. 

Prerequisites: Ma. 8 or 9, 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. 
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Ma. 104. ALIGNMENT CHARTS AND MATHEMATICAL INSTRUl\[ENTS. 6 
units; one term. 

Prerequisites: Ma. 1 a, b, c, 9 a, b, c, 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. CALCULUS OF OBSERVATIONS. 6 units; one term. 
Prerequisites: Ma. 8 or 9, 10, 1;.l. 
Methods of determining the roots of algebraic and transcendental 

equations. Method of least squares. Law of error and theory of gradu· 
ation of data. Statistics. Periodogram analysis. Numerical solution 
of differential equations. 

(Not given in 193))-1933.) 
Text: Whittaker, Calculus of Observations. 
Instructors: Bateman, Wolfe. 

Ma. 106 a, b, c. THEORY OF REAL VARIABLES. l;.l units; first, second, 
and third terms. 

Real number system, theory of point sets and classes, continuity of 
functions, derivatives, Riemann integration, Lebesgue integration, in
finite series, implicit functions, Fourier series. 

(Not given in 193;.l-1933.) 
Instructor: Ward. 

Ma. 107. COl\[PLEX VARIABLE. 9 units (3-0-6); first term. 
Prerequisites: Ma. 8 or 9, 10. 
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: Whittaker and 'Watson, Modern Analysis. 
Instructor: Ward. 

Ma. 108 a, b, c. INFINITE SERIES. 15 units; first, second and third 
terms. 

Prerequisites: Ma. 8 or 9, 10. 
Uniform convergence, integration of series, methods of summation 

and expansion, use and applications of complex variable, elliptic func
tions. 

Instructor: Bell. 
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Ma. 109 it, b, C. MATHDL\TICAT. AXALYSIS. 15 units; first, second and 
t1,ir<l terms. 

Prerequisites: Ma. S or 9, 10. 
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. 

Instructors: Bell, "Ward. 

Ma. 110 a, b, c. lNTRODUCTION '1'0 THEORY OF NUlIlDEltS. 6 units; first, 
second, and third terms. 

Prerequisite (third term): Reading knowledge of German. 
This course will cover selected topics in elementary number theory. 
Texts: Dickson's Introduction to Theory of Numbers; Landau's 

Vorlesungen. 
Instructor: Ward. 

Ma. 111. ELEMENTAllY TlllWItY or' TENSOHS. !J units. 
Prerequisites: Ma. 8 or 9, 10. 
Fundamental properties of tensors, differential forms, covariant dif" 

fl'rcntiation, geodesic coordinates, Riemannian differential geometries. 
Instructor: Michal. 

Ma. 119 n, b. c. THEOHY OF KUlllBEHS. 9 units; first, second and third 
terms. 

Elementary theory of numbers. 
Text: Dickson, Introduction to the Theory of Numbers; assigned 

readings. 
Instructor: Ross. 

Ma. 113 a, b, e. GEOMETlty. 1'2 units; first, second, and third terms. 
Prerequisite: Ma. g a, b, c, d. 
Algebraic geometry; projectivc geometry; differential geometry; 

tensor analysis and its applications to numerous geometrical problems; 
non-Euclidean geometry; Riemannian differential geometry; geometry of 
dynamics; hyperspace; elementary group theory and its geometrical 
applications. 

Texts: McConnell, Applications of the Absolute Differential Calculus; 
Eisenhart, Riemannian Geometry; collateral reading. 

Instructor: Michal. 

lVIa. l1 .. t a, h, c. THEolty OF Fl;XCl"ro"s. 1:, units; first, second and 
third terms. 

Theory of convergence and infinite processes, properties of continuous 
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and discontinuous functions, functions of limited variation, selected top
ics on analytic functions, point scts, measurc of point sets, Stieltzc's 
integrals, Lebcsgue integrals, Fourier series and integrals, orthogonal 
functions, convergence in the mean, geometry of Hilbert space. 

Text: Titehmarsh, The Theory of Functions. 
Instructor: Michal. 

GRADUATE SUBJECTS 

Ma. 201. MODEI!N ANALYSIS. 15 units; first, second, and third terms. 
Prerequisites: Ma. 8 or 9, 10. 
Theory of convergence, integration and residues, expansions of func

tions in infinite series, asymptotic and divergent series. Fourier series. 
Differential equations and function theory, integral equations, the gamma 
function and the zeta function, the hypergeometric function and related 
functions of mathematical physics, elliptic functions, ellipsoidal 
harmonics. 

Text: Whittaker and 'Watson, Modern Analysis. 
Instructor: Bateman. 

Ma. 202 a, b, c. MODERN THEOUY OF DU'FEIIENTIAL EQUATIONS. 12 
units; first, second, and third terms. 

Prerequisites: Ma. la, 107, and reading knowledge of German. 
Expansion of functions in serics, asymptotic expansions. Linear dif

ferential equations in complex domain. Elementary methods of inte
gration. General theory of linear differential equations and their 
solution by definite integrals and contour integrals. Classification of 
linear differential equations of the second order. 

Instructor: Ward. 

Ma. 204 a, b, c. GEOl\fETRICAL TRANSFORMATIONS AND INVARIANTS. 15 
units; first, second, and third terms. 

Prerequisite: Graduate standing. 
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. RELATIVITY. 15 units; third term. 
Prerequisites: Ma. 8 or 9, 10; Ph. 1, 2. 
Tensor analysis; the general theory of relativity and gravitation. 
(Kot giyen in 1932-1933.) 
Instructor: Bell. 



156 CALIFORNIA INSTITUTE OF TECHNOLOGY 

Ma. 206 a, b. MODERN THEORIES OF DIFFERENTIAL INVARIANTS. 9 units; 
second and third terms. 

Prerequisite: Ma. 111 and a course in analysis. 

Differential invariants of symmetric and asymmetric connections, 
projective and conformal differential invariants. Modern differential 
geometries. Continuous groups and their invariants. 

Instructor: Michal. 

Ma. g07. CALCULUS OF VARIATIONS. 15 units; first term. 

Prerequisites: Ma. 8 or 9, 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 maximum or 
minimum. 

Instructor: Bateman. 

Ma. g08. INTEGRAL EQUATIONS. 9 units; third term. 

Prerequisites: Ma. 8 or 9, 10. 

In this course the linear integral equations of the first and second 
kinds are discussed and the solutions of Abel, Fourier and Fredholm 
are applied to various physical problems. 

Instructor: Bateman. 

Ma. g09 a, b, c. FUNCTIONALS AND Fl!NCTIONAL EQUATIONS. 15 units; 
first, second, and third terms. 

Prerequisite: Graduate standing in Mathematics, including a course 
in Analysis. 

Functional operations; permutable functions, functions of composi
tion; integral equations, integro-differential equations; differentials () f 
functionals, functional equations with functional derivatives; infinite 
matrices; Stieltze's and Lebesgue integrals; abstract spaces. 

Instructor: Michal. 

Ma. g51 a. SEMINAR (I) IN ALGEBRA AND THE THEORY OF NUMBERS. 

9 units, third term. 
Prerequisite: 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. 
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Ma. £l51 b. SEMINAR (II) IN ALGEBRA AND 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. 

(Not given in 193£l-1933.) 
Instructor: Bell. 

Ma. £l5£l a, b, c. SEMINAR IN CONTINUOUS 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. 

(Not given in 193£l-1933.) 
Instructor: Michal. 

l'.fa. £l54 a, b, c. SEMINAR IN MODERN THEORIES OF INTEGRATION. 
6 units; first, second and third terms. 

Prerequisite: Graduate standing in Mathematics, including a course 
in Function Theory. 

Stieltze's and Lebesgue integrals with applications to the algebra and 
geometry of functionals. 

(Not given in 193£l-1933.) 
Instructor: Michal. 

Ma. £l55 a, b, c. DIFFERENTIAL AND INTEGRAL EQUATIONS OF MATHE
MATICAL PHYSICS. 15 units; first, second and third terms. 

Prerequisites: Ma. 8 or 9,10. 
Integral equations in which the kernel is a Green's function, Fourier 

series and integrals, Sturm-Liouville functions. Methods of Volterra, 
Fredholm and Hilbert for dealing with integral equations, Laplace's 
type of equation and the Heaviside calculus. Partial differential equa
tions and the related simple solutions. Expansions in series of orthogonal 
functions. 

Instructor: Bateman. 

Ma. £l56 a, b, c. MODERN DIFFERENTIAL GEOMETRY. 9 units; first, sec
ond, and third terms. 

Prerequisite: Graduate standing. 
Riemannian and Non-Riemannian geometries. Theory of parallel 

displacement of tensors. Affine differential geometry. Projective differ-
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ential geometry. Continuous groups and their applications to geometry. 
Contemporary researches in differential geometry. 

(Not given in 193.-.'-1933.) 
Instructor: Michal. 

1\1a. 957 a, b, c. SElHINAll I" ,\IlS'I'IL\C'I' SPACES. (j units; first, second 
and third terms. 

Prerequisite: Graduate standing. 
Metric spaces, lineal' vector spaces; abstract polynomials; gCIll·ral 

function theories; analysis and geometry in abstract spaces; connections 
with abstract algebra and the theory of functionals; analysis of selected 
papers of Frechet, Riesz and Banach; contemporary rcsearches; applicll
tions to mathematical problems in model'll theoretical physics. 

Instructor: Michal. 

;VIa. 258 a, b, c. PARTIAl, DIFFERENTIAL EQUATIONS OF ;'VIATIlE "'ATI CAT. 

P IlYSIes. 19 units; first, second and third terms. 
Prerequisites: Ma. 8 or 9, 10. 
Illustration of general methods by consideration of ordinary linear 

equations. The simple wave-equation, the potential equation. Applica
tions of the integral theorems of Stokes and Green. Reduction to varia
tion problems and the solution of such problems by direct methods. Use 
of difference equations to obtain approximate solutions. Use of simpl" 
solutions expressed as products. Properties of the special functions intr()
duced in this way. Solution of initial and boundary problems by various 
methods. 

Instructor: Bateman. 
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TEACHING FELLOWS AND ASSISTANTS: RAYMO:ND W. AGER, STERLING BECK
WITH, MELVIN E. GAINDER, GEORGE T. HARNESS, In., J. GIllSON 
PLEASANTS 

UNDERGRADUATE SUBJECTS 

EE. '2. DmEcT CmmENTs. 9 units (3-0-6); second term. 

Prerequisites: Ma. '2 a, b, c, d; Ph. '2 a, b, c, d. 

Theory and practice of direct current motors and generators. Funda
mental to courses in operation and design of electrical apparatus. 
Numerous problems are solved. 

Text: Principles of Direct Current Machines, Langsdorf. 

Instructors: Maxstadt, Harness. 

EE. 3. DmEcT CURI(ENT LABOHATOHY. 6 units (0-3-3); second tel'll!. 
Prerequisites: Ma. '2 a, b, c, d; Ph. '2 a, b, c, 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, Beckwith, Gainder, Pleasants. 

EE. 4. AVl'EHNATING CUltHEN'J'S. 9 units (3-0-6); third term. 

Prerequisites: Ma. '2 a, b, c, d; Ph. '2 a, b, c, d; EE. '2. 

Elementary study of alternating currents by analytical and graphi<:nj 
methods; alternating current machinery. The effect of inductance, 
capacitance, and resistance loads. Numerous problems are worked 
dealing with reactive circuits; resonance; coils in series and multiple; 
single and polyphase alternators; single and polyphase systems; syn
chronous motors; transformers; induction and single phase motors. 

Text: Alternating Currents, Magnusson. 

Instructors: Maxstadt, Harness. 
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EE. 5. ALTERNATING CURRENT LABORATORY. 6 units (0-3-3); third 
term. 

Prerequisites: Ma. 2 a, b, e, d; Ph. 2 a, b, e, d; EE. 2, 3, and regis
tration for EE. 4. 

Uses of alternating current indicating instruments and oscillegraph 
operation of alternators, induction and synchronous motors and trans
formers; determination of characteristics of these machines. 

Text: Laboratory Kotes. 
Instructors: Maxstadt, Beckwith, Gainder, Pleasants. 

EE. 6 a, b. ELECTRICAL MACHINERY. 6 units (2-0-4); 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: Lindvall. 

EE. 7. ELECTRICAL LABORATORY. 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 paraIlel, investiga
tion of magnetic distribution in direct current machines. Graphic 
analysis of alternator performance. Complete tests of transformers. 

Text: Laboratory Kotes. 
Instructors: M axstadt, Beckwith, Gainder. 

EE. 8. DIRECT CURRENTS. 7 units (3-0-4); first or second term. 
Prerequisites: Ma. 2 a, b, c, d; Ph. 2 a, b, c, d. 
An abridged course for science students. 
Text: Principles of Electrical Engineering, Babcock. 
Instructors: Maxstadt, Ager, Harness. 

EE. 9. DIRECT CURRENT LAIlORATORY. 5 units (0-3-9); first or second 
term. 

An abridged course for science students. 
Prerequisites: Ma. 2 a, b, c, d; Ph. 9 a, b, c, d; registration for EE. S. 

Text: Laboratory notes. 
Instructors: Maxstadt, Beckwith, Gainder. 
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EE. 10. AL'l'ERXATIXG CURREXTS. 7 units (3-0-4.); second or third 
term. 

Prerequisites: EE. 8 and 9. 
An abridged course for scicnce students. 
Text: Principles of Electrical Engineering, Babcock. 
Instructors: Maxstadt, Agel', Harness. 

EE. 11. ALTERNATING CURRENT LABORATORY. 5 units (0-3-Z); second 
or third term. 

Prerequisites: EE. 8 and 9 and registration for EE. 10. 
An abridged course for science students. 
Text: Laboratory notes. 
Instructors: Maxstadt, Beckwith, Gainder, Pleasants. 

EE. 70 a, b, c. EXGINEERING CONl'ERENCE. Z units (1-0-1); first, sec
ond and third terms. 

Prt'r('quisites: EE. Z, 3, 4, 5 
Presentation and discussion of new developments in the industry. 

Review of current literature. 
Instructors: Sorensen, Mackeown. 

FIFTH-YEAR SUBJECTS 

EE. IZO. ALTERNATING CURRENT ANALYSIS. IZ units (5-0-7); first 
term. 

Prerequisites: EE. 7 and preceding courses. 
Advanced study of magnetic and electric circuits. Solutlon of prob

lems involving the symbolic method and complex notation; symmetrical 
componcnts; analysis of electromotive force and current, non sinusoidal 
wave forms; analysis of oscillograms. 

Texts: Alternating Current Phenomena, Steinmetz; Problems in 
Electrical Engineering, Lyon. 

Instructor: Sorensen. 

EE. IZI a, b, c. ALTERNATING CURRENT LABORATORY. 6 units (0-3-3); 
first, second and third terms. 

Prerequisites: EE. 7 and preceding courses. 
Complete tests of the induction motor; the operation of transformers 

in parallel; study of polyphase connections; 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. 1:2:2. ADVAXCED ALTERNATING CURRENT MACHINERY. lZ units 
( 5-0-7); second term. 
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Prerequisites: EE. 1'20 and preceding courses. 
An ad\'anced 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. IB8. ELECTRIC TllACTION. 6 units ('2-0-4); second term. 

Prerequisites: EE. g, 4, 6. 
The electric railway, traffic studies and schedules, selection of equip

Illent in rolling stock, location and equipment of sub-stations, comparison 
of systems and power requirements for operation of electric cars and 
trams. 

Text: Railway Engineering, Harding. 
Instructor: Maxstadt. 

EE. 130. ELECTltIC L,GHTING A:>!D POWEll DlS'I'HIBU'l'IO". (j units 
(:2-0-4-); third term. 

Prerequisites: EE. g, 4, 6. 
Electric distribution and wiring; calculation of simple alternating 

('IlITent circuits; installation and operation costs and selling price of 
electric power. 

Text: Electrical Eqlliplllcnt, Lloyd. 
Instructor: Agel'. 

EE. 144. TllA"SMISSION LINES. Ig units (4,-0-8); third term. 
Prerequisites: EE. Ig'2 and preceding courses. 
Determination of economic voltage for transmission lines; line pro

tection; elementary transient phenomena; corona; use of hyperboliC' 
fnnctions in line calculations. 

Instructor: Lindvnll. 

EE. 148. SPECH'ICA'l'IO"S ACSJ) DESIG:>! 01' EJ~EC'l'RICAI~ MACHINEHY. 6 
lInits (4-0-g); 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. 
I nstrllctor: Sorensen. 

EE. 15'2. DIEu:cTlucs. 6 units ('2-0-4); third tenl1, 
Prerequisites: EE. H!'2 and preceding courses. 
A study of clectric fields in insulations, particularly ail', and the 
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effects on sparking voltage of the sparking distance, atmospheric pres
sure and humidity; corona phenomena; high frequency voltages; char
acteristics of commercial insulations. 

Text: Dielectric Phenomena in High Voltage Engineering, Peek. 
Instructors: Sorensen, Ager. 

EE. 156. ELECTRICAL COJlUIUNICATION. 6 units (Q-0-4'); first term. 

Prerequisites: EE. Q, 3, 4, 5. 
A study of modern means of communication with special emphasis on 

recent developments. 
Instructor: M ackeown. 

EE. 160. EU:CTRIC TRANSIENTS. 6 units (2-0-4); second term. 
Prerequioites: EE. 1:;'0 and preceding coun;cs. 
A detailed study of circuits, including advanced work in wave propa

gation al1(l transient phenomena in electric conductors; with special 
emphasis on thc usc of diifcrcntial equations for wIving circuit problems. 

Instructor: Mackeown. 

EE. 16'2. V"\CUUM TUllES. lQ units (4-0-8); third term. 
Prerequisites: EE. 6 and preceding courses. 
Fundamental theory, and uses as detcctors, amplifiers, and oscillators. 

Special uses of vacuum tubes in both radio and line communication. 
Instructor: Mackeown. 

ADVANCED SUBJECTS 

EE. BOO. ADVANCED WORK IN ELECTRICAL ENGINEERING. 
Special problems relating to electrical engineering will be arranged 

to meet the needs of students wishing to do advanced work in the field 
of electricity. 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 Engineering Problems relating to the distribution and uses 
of electric power for lighting and industrial uses under the direction of 
Dr. F. 'V. ::vraxstadt. 

EE. B'20. RESEARCH SEnlIXAlt IX ELECTRICAL ENGIXEERIXG. Q units 
required; additional units based on work done. First, second, and third 
terms. 

Meets once a week for discussion of work appearing in the literature 
and in progress at the Institute. All advanced students in Electrical 
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Engineering and members of the Electrical Engineering staff are 
expected to take part. 

Instructors: Sorensen, Mackeown, Maxstadt, and Lindvall. 

EE. ZZI. TRANSMISSION LIXE PROBLEl\IS. 15 units. 
A study of transmission line transient problems, inductive interfer

ence, power limit analysis, etc. 
Instructor: Sorensen. 

EE. ZZ3 a, b. ELECTRIC STRENGTH OF DIELECTRICS. 15 units. 
A study of the effect of high potentials applied to dielectrics. 
Text: Theory of Dielectrics, Schwagen-Sorensen. 
Instructor: Sorensen. 

EE. ZZ4 a, b, c. VACUUM TUBE AXD RADIO FREQUENCY CIRCUITS. 
Units to be based on work done; first, second and third terms. 

A study of the literature on vacuum tube circuits. Experimental 
work with oscillators, transmitters, and receivers. 

Instructor: Mackeown. 

EE. ZZ5. PRINCIPLES OF ELECTRICAL DESIGN. 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. ZZ6 a, b, c. ENGINEERING MATHEMATICAL PHYSICS. 15 units 
(3-0-1Z) ; first, second, and third terms. 

Prerequisites: BS. in Engineering, Electrical Engineering Option, 
EE. ZO, ZI a, b, c, ZZ, 60. 

This course is designed to develop the correlation of mathematics and 
physics with problems in engineering design and application. The follow
ing subjects will be treated in detail: mechanical vibrations, oscillations 
in electro-mechanical systems, short circuit forces, power system tran
sients, electric motors applied to variable or pulsating loads, heat 
transfer and transient heat flow. The principle of constant flux linkage 
in electrical transient analysis; solution of mechanical problems by elec
trical methods; application of Heaviside operational calculus to mechan
ical and thermal problems. 

Instructor: Lindvall. 

EE. ZZ7. OPERATIONAL CIRCUIT ANALYSIS. 6 units (Z-0-4); third term. 
An introduction to the solution of circuit problems by the operational 

method. 
Instructor: Mackeown. 
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CHEMISTRY 

PROFESSORS: ARTHUR A. NOYES, STUART J. BATES, JAMES E. BELL, WIL-
LIAM N. LACEY, LINUS C. PAULING, RICHARD C. TOLMAN 

ASSOCIATE PROFESSORS: ROSCOE G. DICKINSON, HOWARD J. LUCAS 
RESEARCH ASSOCIATE: JOSEPH B. KOEPFLI 
ASSISTANT PROFESSORS: RICHARD McLEAN BADGER, ARNOLD O. BECKMAN, 

ERNEST H. SWIFT, DON M. YOST 

RESEARCH FELLOWS: CECIL E. P .• TE~'FREYS, EDWARD W. NEUMAN, JAMES 
H. STURDIVANT 

TEACHING FELLOWS AND GRADUATE ASSISTANTS: ROBERT C. BARTON, 
CHARLES M. BLAIR, LAWRENCE O. BROCKWAY, JAMES L. CARRICO, 
CHARLES D. CORYELL, BERNARD N. DICKINSON, W. FERDINAND EBERZ, 
EARL S. HILL, RALPH R. HULTGREN, ALBERT L. KAYE, CHARLES E. 
KIRCHER, JR., ERNEST H. LYONS, JR., JOHN McMoRRIS, WILLIAM V. 
MEDLIN, ALBERT E. MYERS, ARTHUR N. PRATER, BRUCE H. SAGE, JAN 
G. SCHAAFSMA, CARSTEN C. STEFFENS, ROBERT 1. STIRTON, SIDNEY 
WEINBAUM, CHESTER E. WILSON, E. BRIGHT WILSON, JR. 

UNDERGRADUATE SUBJECTS 

Ch. 1 a, b, c. CHEMISTRY. If2 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: Smith-Kendall, Chemistry; A. A. Noyes, Qualitative Analysis. 
Instructors: Bell, Beckman, and Teaching Fellows. 

Ch. 6. ENGINEERING CHEMISTRY. 11 units (4-0-7); first, second or 
third term. 

Prerequisite: Ch. 1 a, b, c. 
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. 
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Ch. 1] a, h. ql'AXTITATIH AX~\LYS(" 10 units U-fi-;:!); fir,t anti 
second terms. 

Prerequisite: Ch. 1 c. 

Laboratory practice in the methods of gravilllc·tric and yolullll'1.ric 
analysis, supplemented by lectures and problems in which the principles 
inyolved in the laboratory work are emphasized. 

Text: Treadwell-Hall, Quantitative Analysis. 
Instructor: Swift. 

Ch. 19 c. QUANTITATI\'E ANALYSIS ... units (;2-6-,'2 for 'I weeks), third 
term. 

Prerequisite: Ch. 19 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 inyolved in the laboratory work will 
be emphasized by conferences and problems. 

Text: Treadwell-Hall, Quantitative Analysis. 

Instructor: Swift. 

Ch. ] 9 d. CHEMISTRY REI'IEW. 3 units; last three weeks of sophOlllore 
year. 

The last three wceks of the sophomore yeo I' aJ'e devoted to a COlll
prehensive review and examination covering the chemistry work of the 
two preceding years (Ch. I a, b, c and 19 a, b, c) and the gcnl'l'al 
knowledge of chemistry required for entrancc. 

Ch. 13 a, b. INORGANIC CHEMISTRY. 4 units (:2-0-9); first and second 
terms. 

Prerequisite: Ch. lJ d. 
The chemical and physical properties of the elements are discussed 

with reference to the periodic system and from the view-points of 
atomic structure and radiation-effects. Such topics as coordination com
pounds, the liquid ammonia system, the compounds of nitrogen, the 
halides, and selected groups of metals are taken up in some detail. The 
class work is supplemented by problems which require a study of cur
rent literature. 

Instructor: Yost. 

Ch. 1-1 a, b, c. IXOIWAXIC CnI;:.>usTRY LABORATORY. 8 units (0-8-0), 
first and second terms; 10 units (0-10-0), third term. 

Prerequisite: Ch. 19 d, 
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This subject consists of laboratory work upon selected research prob
lems in inorganic chemistry, often in relation to the rarer elements. 

Instructors: Swift, Y OBt. 

Ch. 16. IXSTIt{;3IEX'l'AL AXALYSlS. 8 units (0-6-9); first term. 
Prerequisite: Ch. 19 c, d. 
Laboratory practice designed to familiarize the student with special 

analytical apparatus and methods, used both for process control and for 
research. 

Text: Lacey, Instrumental Methods of Chemical Analysis. 
Instructor: Lacey. 

Ch. III a, b, c. CI-IE3HCAL PRINCIPLES. 10 units (4-0-6); first, sec· 
ond and third terms. 

Prerequisites: Ch. 19 b; Ph. II a, b, c, d; Ma. II a, b, c, 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 Principleil. 
Instructors: Bates, Dickinson. 

Ch. llll a, b. THEItMODYNAl\fIC CHEMISTRY. 6 units (ll-0-4); first and 
second terms. 

A continuation of subject Ch. ll1, given in much the same way. The 
topics considered include reaction rate and a further study of electro
chemistry and thermodynamic chemistry. Practice is given in the com
putation of free energies, activities and entropies of typical substances. 

Text: Noyes and Sherrill, Chemical Principles and mimeographs. 
Instructor: Bates. 

eh. 26 a, b. PHYSICAL CHEMISTRY LAllORATORY. 8 units (0-6-2) or 4 
units (0-3-1) second term; and 4 units (0-3-1) third term. 

Laboratory exercises to accompany Ch. 21. 
Text: Sherrill, Laboratory Experiments on Physico-Chemical Prin

ciples. 
Instructors: Bates, Dickinson, Badger. 
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Ch. 29. COLLOID AXD SURFACE CHEMISTRY. 8 units (3-0-5); 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. 

Ch. 41 a, b, c. ORGANIC CHEMISTRY. 8 units (3-0-5), first and sec
ond terms; 6 units (2-0-4), third term. 

Prerequisite: Ch. 12, c. d. 
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: Lucas, Mimeographed Notes. 
Instructor: Lucas. 

Ch. 43. ORGANIC CHEMISTRY. 10 units (2-6-2); third term. 
Prerequisites: Ch. I a, b, c. 
Lectures and recitations, accompanied by laboratory exercises, deal

ing with the synthesis and the physical and chemical properties of the 
more important compounds of carbon. 

Text: Porter, The Carbon Compounds. 
Instructor: Wheland. 

Ch. 46 a, b. ORGANIC CHEMISTRY LABORATORY. 9 units (0-9-0); first 
and second terms. 

Prerequisite: Ch. 12. 
Laboratory exercises 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 research work. 

Text: Lucas, Mimeographed Notes. 
Instructor: Lucas. 

Ch. 61 a, b, c. INDUSTRIAL CHEMISTRY. 6 units (g-0-4) first and third 
terms; 4 units (2-0-2) second term. 

Prerequisites: Ch. 21, a, b. 
A study of the more important industrial chemical processes, from 
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the point of view not only of the chemical reactions, but of the condi
tions and equipment necessary to carryon these reactions. 

Text: Badger and Baker, Inorganic Chemical Technology. 
Instructor: Lacey. 

Ch. 70-73. CHEMICAL RESEARCH. 

Opportunities for research are afforded to undergraduate students 
in all the main branches in chemistry; thus, in analytical or inorganic 
chemistry (Ch. 70), in physical chemistry (Ch. 71), in organic chemistry 
(Ch. 7g), and in applied chemistry (Ch. 73). Such research may be 
taken as electives by students in honor standing in the sophomore and 
junior years; and every candidate for a degree in the Chemistry 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. 

FlFTH·YEAR AND ADVANCED SUBJECTS 

Ch. 15g. SYRFACE AND COLLOID CHE1UISTRY. 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, h. THERMODYNAMIC CHEMISTRY. 6 units; first and second 
terms. 

This course is the same as Ch. gg, a, b. See page 170. 
Text: Chemical Principles, Noyes and Sherrill, and mimeographs. 

Instructor: Bates. 

Ch. 154 a, b. STATISTICAL MECHANICS (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. 
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Text: Statistical :\Iechanics with Applications to Physics and Chem
istry, Tolman, 

Instructor: Tolman. 

Ch. 1.',5 a, b. THE 'l"HEOHY OF EI.ECTHIC ",,,D :VIAG"'ETIC SUSCJ:PTIBlLI
'l"IES, 6 units; first and second terms. 

A discussion of electric susceptibility arising from permanent and 
induced moments and of diamagnetic and paramagnetic susceptibility on 
the basis of classical theory, old quantum theory, and quantum mechan
ics, with especial emphasis on the electric and magnetic properties of 
atoms, ions, and molecules, and their relation to electronic structure. 

Text: The Theory of Electric and :\1agnetic Susceptibilities, Van 
Vleck. 

Instructor: Pauling. 

Ch. 156 a, b. INTRODUCTION TO WAVE MECHANICS, WITI! 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 Schriidinger is used in the 
treatment of the oscillator, rotator, and hydrogen atom. The perturba
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 del' 'Waals' forces in helium, the 
scattering of X-rays by bound electrons, and the shared electron pair 
bond. 

Instructor: Pauling, 

Ch. 157, TIm STUUC'l'[)ItE OF CHYWL\LS. (j units; second term or third 
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; elcctrostatic theory of ionic crystals, 
with discussion of the crystal energy, residual rays, heat capacity, and 
other properties; ionic sizes and their relation to thc physical and chem
ical properties of crystals; the structure of complex ionic crystals, etc. 

Instructors: Pauling, Sturdivant. 
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Ch. 158. PIIOTOCHE~IISTRY. 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
sequcnt 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. 

eh. 159. TIIEltl\10DYNAl\lICS (Seminar). 6 units, first term. 
A discussion of the fundamental principles and methods of thermo

dynamics. 
Instt'Uctor: Dickinson. 

Ch. 160. bWRGA>-1IC CHEMISTRY (Seminar). 6 units; second term. 

Selected gronps 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 energ'y radiations), the ionization of 
those that are weak acids or bases, and their electron structul'c and 
valence relations. 

Instructors: Noyes, Yost. 

Ch. 161. OUGANIC CUEMICAL ANALYSIS. 9 units; first term. 

A laboratory study of the class reactions of carbon compounds alld 
practice in the methods of identifying unknown substances. 

Instructor: Lucas. 

Ch. I(i] 11, b. ORGANIC CIfI:~ITS'l'JlY (Special Topics). 6 units; ,(,('
ond and third terms. 

A series of lectures and discussions on selected topics of ol'gallie 
chemistry that have special interest from theoretical, industrial, 01' 

biological view-points. 

Instructor: Lucas. 

Ch. 166 a, b, c. CHEMICAl. E"GDfEERI>-10. 19 units (4-0-8); lil'st, sec
olld and third terms. 



172 CALIFORNIA INSTITUTE OF TECHNOLOGY 

Prerequisites: Ch. 61; ME. 15. 
Problems and discussions designed to bring the student in touch with 

the problems inmlved 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 
both as to principle and practice. 

Text: Walker, Lewis and McAdams, Principles of Chemical Engi
neering. 

Instructor: Lacey. 

Ch. 169. RESEARCH MANIPULATIONS. 3 units; first term. 

Laboratory exercises in glass-blowing and machine shop operations 
for research students. Class-room discussions on topics of general interest 
for research in physical chemistry, such as high-vacuum technique, elec
trical apparatus including applications of vacuum tube circuits, and the 
measurement of pressure, temperature and radiant energy. 

Students must obtain permission from the instructor before register
ing for this course as the enrollment is necessarily limited. 

Instructor: Beckman. 

Ch. 170-173. CHEMICAL RESEARCH. 
Opportunities for research are offered to graduate students in all the 

main branches of chemistry, namely, in analytical or inorganic chemistry 
(170), physical chemistry (171), organic chemistry (172), and applied 
chemistry (173). 

The main lines of 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 electrons in crystals. 
Rates of chemical reactions in relation to the quantum theory. 
Application of quantum mechanics 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 electron struc

tures of carbon compounds. 
Isomerism in the ethylene series. 
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Substitution in the benzene series. 
Rates of absorption of gases by liquids. 
Solubility of gases in liquids at high pressures. 
Equilibria in saturated salt solutions. 
Electrolysis of coppcr leading solutions. 
Recovery steps in paper pulp process. 

173 

For a fuller survey of the researches in progress, see Publications of 
the Gates Chemical Laboratory, pages 1>1>1-Hl3. 

Ch. 174. RESEARCH CONFERENCE IN ORGANIC CHEMISTRY. >1 units. 
Weekly reports on recent researches in organic chemistry, including 

those in progress in the Gates Chemical Laboratory. 
Instructors: Lucas, Koepfli. 

Ch. 175. CHEMICAL ApPLICATIONS OF SPECTRAL DATA (Seminar). 
6 units; third term. 

A phenomenological discussion of atomic and molecular spectra, in
cluding pure rotation and oscillation-rotation spectra, Raman spectra, 
aud molecular spectra involving electronic transitions, followed by their 
interpretation with the aid of the quantum mechanics and the vector 
model of the atom and molecule. 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 antisymmetric mole
cules; molecules of transitory existence. 

Texts: Condon and Morse, Quantum Mechanics; Pauling and Goud
smit, The Structure of Line Spectra. 

Instructors: Tolman, Dickinson, Pauling, Badger. 

Ch. 176 a, b, c. RESEARCH CONFERENCES IN PHOTOCHEMISTRY. >1 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 a, b, c. RESEARCH CONFERENCES IN CRYSTAL STRUCTURE AND 
MOLECULAR STRUCTURE. >1 units; first, second and third terms. 

Heports on recent researches dealing with the structure of crystals 
and molecules are presented by those taking part in the seminar. 

Instructors: Pauling, Sturdivant. 
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Ch. 178 a, b, c. RESEARCH COXFEREXCES IN PHYSICAL AND IXORGANIC 
CHE::\IISTRY. :2 units; first, second and third terms. 

This subj eet 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 a, b, c. RESEARCH CONFEItEXCES IN ApPLIED CHE::\fISTItY. :2 
units; second and third terms. 

Reports on researches and recent developments in the fields of 
Applied Chemistry and Chemical Engineering. 

Instructor: Lacey. 
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CIVIL ENGINEERING 

PROFESSORS: FRANKLIN THO;\IAS, ROMEO R. ~IAR'l'EI. 
ASSOCIATE PROFESSOR: \VILLIAM \V. MICHAEL 
IXSTHUCTOR: FRED J. CONVERSE 
'l'EACHIXG FELLOWS AND ASSISTANTS: \VORIlr.LL F. PRUDEN, HAHOLD ROACH, 

EmlER J. SCOTT 

UNDERGRADUATE SUBJECTS 

CEo 1. SURVEYING. 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. 

CEo 9. ADVANCED SURVEYING. 19 units (3-6-3); first term. 
Prerequisite: CEo 1. 
A continuation of CEo 1, covering topographic surveys, plane table 

surveys, base line measurements, triangulation, determination of latitude 
and a true meridian by sun and circumpolar star observations, curves, 
cross-section surveys and earthwork estimates, stream gauging, draught
ing room methods and mapping, and th'e solution of problems. 

Text: Surveying, Davis, Foote, and Rayner. 
Instructor: Michael. 

CEo 3. PLANE TARLE SUItVEYING. 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 II 
week to field surveys over typical terrain completing a topographic map 
of the region covered. 

Text: Surveying, Davis; Foote, and Rayner. 
Instructor: Michael. 

*See Divi~ion of Physics, Mathematics and Electrical Engineering 
pages 159-164, for ~ubjocts in Electrical Engineering. 
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CEo 4. HIGHWAY ENGINEERING. 6 units (3-0-3); third term. 
Prerequisite: CEo l. 
A cGmparison 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. 

CEo 8 a. RAILWAY ENGINEERING. 6 units (3-0-3); first term. 
Prerequisites: CEo 1,9. 
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. 

CEo 8 b. RAILWAY SURVEYING. 6 units (9-0-4); second term. 
Prerequisite: CEo l. 

The theory of railway, highway and ditch location and surveys; prob
lems relating to curves, grades, earthwork and track layout, including a 
study of the mass diagram as applied to railway and highway earthwork. 

Text: Railway Curves and Earthwork, Allen. 
Instructor: Michael. 

CEo 8 C. RAILWAY SURVEYIXG. 6 units (0-6-0); third term. 
Prerequisite: CEo 8 b. 

The class devotes one entire day a week to field surveys of a rail
road location, applying the principles as outlined under course CEo 8 b. 

Text: Railway Curves and Earthwork, Allen. 
Instructor: Michael. 

CEo 9. ELEMENTS OF STRUCTURES. 12 units (3-3-6); second term 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. 

CEo 10 a. THEORY OF STRUCTURES. 12 units (3-3-6); first term. 
Prerequisite: AM. 1 C. 
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::\lethods used in the calculation of stresses in and proportioning of 
beams, girders, and columns of timber, steel and concrete; study of 
the effects of moving load systems; graphic statics applied to roofs and 
bridges. 

Text: Structural Theory, Sutherland and Bowman. 
Instructors: Thomas, Martel. 

CEo 10 b, c. THEORY OF STRUCTURES. III units (3-3-6), second term, 
. and 9 units (3-0-6) third term. 

Prerequisite: CEo 10 a. 
A continuation of CEo 10 a, covering the computation of stresses 

in truss members, the design of structural parts, connections, portals, 
and bracing; a study of arch, cantilever, and continuous bridges; and 
deflection of trusses. 

Text: Design of Steel Structures, Urquhart and O'Rourke. 
Instructors: Thomas, Martel. 

CEo 11 a, b. STRUCTURES. 11 units second term and 8 units third term. 
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: Donnell. 

CEo lB. REINFORCED CONCRETE. 9 units (2-3-4); third term. 
Prerequisites: AM. 1 c; CEo 10 a. 
The theory of reinforced concrete design, with a study of the appli

cations of this type of construction to various engineering structures. 
Text: Reinforced Concrete Construction, Vol. I, Hool. 
Instructor: Martel. 

CEo 14 a, b, C. ENGINEERING CONFERENCES. B units (1-0-1); first, 
second and third terms. 

Conferences participated in by faculty and seniors of the Civil En
gineering department. The discussions cover current developments and 
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 SUB] EeTS 

CEo 15. IRItIG.\TIOX AND ,V.\TER SUP)'L\', l:.? units (5-0-i); se('ond 
term. 

Prerequisite: Hy. 1. 
A study of modern practice of the collection, storage and distrihu

tion of water for municipal, domestic and irrigation uses; design, con
struction and operation of systems; consideration of the conditions 
adapted to irrigation de,'elopments, dams, reserYoirs, canals; laws per- . 
taiIling to irrigation; the economic aspects of proj ects. 

Text: Water Supply and Utilization, Baker and Conkling. 
Instructor: Thomas. 

CE. 16. MASONRY STRUCTURES. 9 units (g-3-4); second terIn. 
Prerequisite: CE. ]g. 

Theory of design and methods of construction of masonry structures; 
foundations, dams, retaining walls, and arches. 

Text: :'Ilasonry Structures, Spalding, Hyde and H.obinson. 
Instructor: Martel. 

CE. 17. SEWEIL\GE. 9 units (3-0-6); 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. 91 a. STRUCTURAL DESIGN. 9 units (0-9-0); first tenn. 
Prerequisites: CEo 10 a, b, C. 
The design of a plate girder bridge and a truss bridge or a steel 

frame building; stress sheets and general drawings are made. Designing 
otliee practice is followed as affecting both computations and drawings. 

Instructors: Thomas, Scott. 

CEo 91 b. STRUC'l'UItAL DESIGN. 9 units (0-9-0); second tcrlll. 
Prerequisites: CEo 10 a, 19. 
The design of a reinforced concrete building in accordance with a 

selected building ordinance, with computations and drawings. 
Instructors: Thom;]s, MarteL Scott. 

CEo Ql C. CIVII. EXGIXEERING DESIGN. U uilits (0-12-0); third tel'll), 

Prerequisites: CE. 15, :n a, b. 
Special problems including preliminary investigaliolls of il'rigalioll or 

water powpr projects; stuely of stream flow data, the effect of resel'\'oir 
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storage upon distributed flow, determination of size and type of economic 
development. 

Instructors: Thomas, Scott. 

CEo 23. STATICALLY bWETER)lIXATE STRL"C'lTIlES. 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: Elastic Energy Theory, Van den Broeck. 

Instructor: Martel. 

CEo 30. ENGINEERING SElIIINAR. ;;2 units (I-a-I); 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 ulHler 
the direction of Professor Martel. 

CEo 101 a, b. WATER POWER PLANT DESIGN. 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. 

CEo 103 a, h. ARCHED DAlIIS. 5 units; first and second terms. 
A study of the distribution of stresses in arched dams. Design and 

investigation of the stresses in an arched dam for a given site. 
Instructor: Martel. 
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CEo 105 b, C. STATICALLY INDETER;>IINATE STRUCTURES. 15 units; sec
ond and third terms. 

A continuation of the study of indeterminate structures as begun in 
CEo 23, with the use of analytical and instrumental methods of solution. 

Text: Statically Indeterminate Stresses, Parcell and Maney. 
Instructor: Martel. 

CEo 107 a, b, c. GEODESY AND PRECISE SURVEYING. 6 units; first, sec
ond and third terms. 

Methods of triangulation and surveying over extended areas. The 
adjustment of triangulation systems, the adjustment of observations 
by the method of least squares. Map projections, precise leveling deter
mination of a true meridian. 

Instructor: Michael. 

CEo 108. HIGHWAY PROBLEMS. 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 subj ects. 

Instructor: Michael. 

CEo 110 b, C. SEWAGE TREATMENT PLANT DESIGN. 10 units; second 
and third terms. 

A design of treatment works for a selected community and site in
volving special conditions of location, volume. and character of disposal. 
Includes selection of process, arrangement of tanks and equipment, and 
general design of structures. 

Instructors: Thomas, Martel. 

CEo IHl. SANITATION RESEARCH. Units to be based upon work done; 
any term. 

Exceptional opportunities in this field are available at the sewage 
treatment plant of the city of Pasadena, where the activated sludge 
process is in operation, supplemented by a rotary kiln drier for the re
duction of sludge to commercial fertilizer. 

Instructors: Thomas, Martel. 

CEo 114. ANALYSIS OF EARTHQUAKE EFFECTS UPON STRUCTURES. 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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TEACHING FELLOWS AND ASSISTAXTS: RAY~IOXD C. BnWER, DONALD S. 
CLARK, BRUCE H. SAGE, RALPH M. WATSON 

UNDERGRADUATE SUBJECTS 

ME. 1. MECHANISM. 9 units (3-3-3); first, second or third term. 
Prerequisites: Ma. 1 a, b, c, d; Ph. 1 a, b, c, d; D. 1,4, IB 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 
cyclic trains and other differential motions. Acceleration analysis; in
ertia forces. The various linkages and combinations of machine ele
ments are introduced and used as a means of mastering the geometry of 
machine motion. 

Text: Mechanism, Clapp and Ogier. 
Instructor: Watson. 

ME. 3. MATERIALS AND PROCESSES. II units (3-3-5); first, second or 
third term. 

A study of the materials of engineering and of the processes by which 
these materials are made and fabricated. The fields of usefulness and 
the limitations of alloys and other 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. MACHINE DESIGN. (B-3-4) first term; (3-3-4) second 
term; (0-9-0) third term. 

Prerequisites: ME. 1; AM. I 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; force and shrink fits; hydraulic cylin
ders; cylinders and cylinder heads for steam and gas engines; stuffing 
boxes and packing; pistons and piston rings; leaf springs, coil springs; 
piston pins; connecting rods and cross heads; cranks and crank-shafts; 
flywheels; spur gears; helical gears; bevel gears; worm gears; spiral 
gears; belting; pulleys; rope driving; chains; friction drives; wire rope 
and hoisting; plain bearings; ball bearings; roller bearings; shafts and 
couplings; clutches; brakes; high speed disks; piping. Also a study of 
manufacturing processes with especial reference to the economics of 
design. 

Text: Norman, Machine Design; Marks, Mechanical Engineers Hand
book. 

Instructor: Clapp. 

ME. 8. MACHINE DESIGN. 1£ units (3-3-6); first term or third terlll. 
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; j oumals .and 
bearings. 

Text: Machine Design, Kimball and Barr. Lectures and problems. 
Instructor: Sechler . 

.:vIE. 9. MACHIXE DESIGN. 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. METALLURGY. 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. 
Instructors: Clapp, Clark. 

ME. 11. lVIETALLL"RGY. 8 units (3-0-5), first tcrm. 
Prerequisite: Ch. 6. 
Same as ::WE. 10, but abbreviated for students in Aeronautics. 
Instructor: Clark. 
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~IE. 15. HEAT EXGI"LEltING. Ll units (3-3-G); second or third tel"lil. 

Prerequisites :.Ma. >2 a, b, c, d; ~IE. l. 

Principles of thermodynamics, and their application to steam engine" 
,team turbines, and internal combustion engines; types of steam, gas, 
and oil engines, boilers, and auxiliaries. Inspection of local power 
plants, elementary tests in the laboratory, and computing or drawing 
room exercises. 

Instructors: Knapp, Binder. 

ME. 16. HEAT ENGINEEnING. 1:2 units U-O-8); first, second or third 
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 compression. 

Instructor: Daugherty. 

ME. 17. HEAT ENGINEERING. 9 units (3-3-3); third term. 

Prerequisite: ME. 16. 

A study of the application of thermodynamics to modern practice in 
power plants and to refrigeration; heating and ventilating; and other 
thermal processes. Class-room work and computing'-room problems. 

Instructor: Daugherty. 

ME. 25. HEAT ENGINEERING LAllORATORY. 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: Knapp, Binder. 

ME. 26. HEAT ENGINEERING LABORATORY. 6 units (0-3-3); second 
term. 

Prerequisite: ME. 15. 

Additional work in the laboratory on air compressors, fuel and oil 
testing, and special work on steam and internal combustion engines. 

Text: Power Plant Testing, Moyer. 

Instructors: Knapp, Binder. 
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ME. 50 a, b, c. ENGINEERING CONFERENCES. 9 units (1-0-1); first, 
second and third terms. 

Presentation and discussion of new developments in industry. Review 
of current literature. 

Instructors: Daugherty, H use. 

FIFTH·YEAR AND ADVANCED SUBJECTS 

ME. 100. ADVANCED \VORK IN ENGINEERING. 
In addition to the regular fifth-year and other advanced courses 

which are here outlined, the staff of the mechanical engineering depart
ment will arrange special courses or problems to meet the needs of 
advanced students. 

ME. 101 a, b, c. ADVANCED MACHINE DESIGN. 19 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 limitations, and their application is extended to 
cover such cases as curved bars, thin plates, energy loads, stress concen~ 
tration around holes, key seats, etc.; dynamic stresses as in rotating disks 
and flywheels; critical speeds of shafting; bending of bars on elastic 
foundations. Many examples of evolved designs are studied to determine 
the considerations which have led to the design. Theory of strengths 
and their application to the study of designs which have failed in service. 

Instructor: Clapp. 

ME. 110 a, b, c. SCIENCE OF METALS. 19 units, each term. 
Prerequisite: ME. 10. 
General principles of metallography and of metal science; metallic 

microscopy; preparation of specimens and photomicrographs; micro
structure of the more common metals and alloys; physical properties of 
metals as a function of structure; constitution diagrams; pyrometry and 
thermal analysis; grain growth and recrystallization; metallic com
pounds; solid solutions; structure and properties of aggregates; heat 
treatment operations; investigation problems. Class and laboratory 
exercises. 

Instructors: Clapp, Clark. 

ME. 190. THERMODYNAMICS. 15 units; first term. 
Prerequisite: ME. 17. 
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Advanced work in engineering thermodynamics, with applications to 
combustion, heat transfer, and similar practical problems. 

Instructor: Daugherty. 

ME. 121 and 122. POWER PLANT ENGINEERING. 12 units (1-9-2); sec
ond and third terms. 

Prerequisite: ME. 120. 
A study of modern power plant engineering, computation of typical 

problems, and design and layout for a complete plant. Class room and 
computing room. 

Instructor: Daugherty. 

ME. 125. REFRIGERATION PLANTS. Units to be based on work done; 
any term. 

Design of various types of refrigeration plants best adapted to dif
ferent conditions of service. 

Instructors: Daugherty, Knapp. 

ME. 130. HEAT ENGINEERING LABORATORY. 15 units (1-9-5); first 
term. 

Prerequisites: ME. 17, 26. 
Advanced work on steam turbines, internal combustion engines, lubri

cation, and similar subjects. Each problem will be studied in enough 
detail to secure a thorough analysis. Conference hour for progress dis
cussion. 

Instructor: Knapp. 

ME. 132. ENGINE LABORATORY. 15 units; first, second and third 
terms. 

Use of the dynamometer. Experimental work in engine performance, 
carburetion, ignition, fuel consumption, etc. 

ME. 150 a, b, c. MECHANICAL ENGINEERING SEMINAR. 2 units each 
term. 

Attendance required of graduate students in mechanical engineering. 
Conference on research work and reviews of new developments in 
engineering. 
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AERONAUTICS 

PnOIESSOHS: HAHUY BATIDL"', TllI;ODOR YOS KAU;\IAX 
;\SSTS~'.\ NT PROFESSORS: ARTHL'R L. KLEDf, C!"\RK B. ::\IrLLIKAX, AR'l'IIT:R 

E. RAy~roxD 

R';SL\HCII Fl:LLO\yS: LLOYD H. DONNELL, "VALTER TOI,LlIIIEN 
TEAClIIXO FELLOWS AND GRADt:ATE ASSISTANTS: CLARENCE R. m; LAUBEX

l':ELS, ROSCOl; :\IILLS, X ORTON B. :MOORE, ALBERT C. REED, "V. CUll'fIS 
HOCKElTJ,LElt, Lt:c SECRETAN, FRA"K "VATTE"DOHF 

UNDEEGEADUATE SUBJECTS 

AE. 1. GENERAL AERONAUTICS. 9 units (3-0-6); second term. 
Prerequisites: Ph. 2 a, b, c, d. 
Historical development. Elementary theory of airplane, balloon, and 

helicopter. Theory of model testing. Control and stability of aircraft. 
Survey of contemporary design. 

Texts: Bedell, The Airplane; Monteith and Carter, Simple Aero
d.nwmics and the Airplane. 

Scc also Courses CEo 11 and ME. 8. 

FIFTH-YEAE AND ADVANCED SUBJECTS 

AE. 9.31 fl, b, c. AlmODY'LUUCS OF THE AIRPLANE. 9 units, first, sec
ond, and third terms. 

Prerequisites: AM. 1 a, b, c, AM. 3, CEo 11. 
Airfoils, wings, and tail groups, stability and control, drag, perform

ance and spinning. 
Texts: Stalker, Principles of Flight; Younger and Woods, Dynamics 

of Airplanes. 
Instructor: Millikan. 

AE. 9;59 a, b, C. AIRPLANE DESIO". 11 units, first term; 15 units, 
second term; 20 units, third term. 

Prerequisites: AM. 1 a, b, c, AM. 3, CE. 11. 
Properties of aircraft materials, beams, trusses, columns, and indeter

minate structures, design of airplanes, shop and drafting room practice. 
253 must be taken concurrently with or subsequently to 951. 

Texts: Niles and Newell, Airplane Structures; Boyd, Strength of 
::\la,eriab. 

Instructoro: Klein, Raymond. 
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AE. 953 a, b, c. c\.nL,""cEll PnoIlLf::ns I"" AWPLA""E DESlG". f) units; 
first, second, and third terms. 

Prerequisite: AE. 951. 

Instructor: Raymond. 

AE. 956. AEUOXAUTICAL PO\l'I:U PLAXTS. () units, second term. 
Prerequisites: AM. 1 a, b, c, AM. 3. 
Survey course in airplane engines, performance, propellers, cooling 

systems, fuel and oil systems, installations. 
Text: Aircraft Power Plants, .Tones, Insley, Caldwell, and Kohr. 

Instructor: Klein. 

AE. :2.51. LABOIlATOHY :i\1r:THoDS IX Ar:nox AT:'I'ICS. 6 units, first terll!. 
'Vind channel dCYices, velocity and pressure measurement, watC'r 

channel, free flight apparatus, laws of similarity and scale effect. 

Instructor: Klein. 

AB. 958 a, b, c. ,\I:no""\llTlCAL PHOIlJ.J:MS. :1 units (1-0-9), first, sec
ond and third terms. 

Open to students in aerona utical enginecring. 

Instructor: Hoover. 

AE. :266 a, b. TUEOnETICAI, AI:nOIlY:>OAMICS 1. PEUFEC'l' FLUIDS. 15 
units, second term; 6 units, third term. 

Prerequisite: Ma. 14, 109 a, b. 
Hydrodynamics of perfect fluids as applied to aeronautics, potential 

motion, circulation, laws of yortex motion, clements of conformal trans
formation, streamline bodies, airfoils, three dimensional wing theory, 
monoplanes, biplanes, interference. 

Texts: Glauert, The Elements of Aerofoil and Airscrew Theory; 
PrandtI, Applications of Modern Hydrodynamics to Aeronautics. 

Instructor: KarlTI<ln 01' Millikan. 

AE. 967. THEOUETICAL AEROIlY:>IAMICS II. REAL FLUIDS. 19 units, 
third term. 

Prerequisite: AE. 966 a. 

Hydrodynamics of viscous fluids, laminar motion in pipes and chan
nels, turbulence and Reynolds' criterion, similarity laws, theory of drag, 
discontinuous flow and vortex streets, theory of skin-friction, boundary 
hyer, general theory of turbulence. 

Instructor: Karm,(n or j\Iillikan. 
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AE. 268. HYDRODYNAlIIICS OF A CO~IPRESSIBLE FLUID. 12 units; one 
term. 

Prerequisites: AE. 266 a, b. 
Relation of the equations to the kinetic theory of gases, theory of jets 

and of the Venturi tube, motion with a vclocity exceeding the velocity of 
sound, shock waves, cavitation. 

Instructor: Bateman. 

AE. 270. ELASTICITY ApPLIED TO AERONAUTICS I. 12 units, first term. 
Prerequisites: Ma. 109 a, b, AM. 1 a, b, c,3. 
Analysis of stress and strain. Hookes law. Theory of bending and 

torsion. Stresses in thin shells. Theory of elastic stability. 
Instructor: Karman. 

AE. 211. ELASTICITY ApPLIED TO AERONAUTICS II. 1:2 units, third term. 
Prerequisites: Ma. 109 a, b, AM. 1 a, b, c, 3. 
Theory of elastic vibrations, critical speed with particular reference 

to airplane engines, wing and tail flutter, strength and vibration of pro
peller blades. 

Instructor: Karman. 

AE. 281. ELEMENTS OF METEOROLOGY AND AEUOLOGY. 9 units, one term. 
Physical properties of the atmosphere, general circulation of thc 

atmosphere, prevailing winds, world's air routes. 
Instructor: Gutenberg. 

AE. 290 a, b, c. AERONAUTICAL SEMINAR. 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 need 
arises. Lectures will be given from time to time by visiting scientists 
and engineers from this country and Europe. Flying is not given offi
Cially at the Institute, but there are ample opportunities for a student 
to learn to fly at one of the neighhoring flying fields. 
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PROFESSOR: FREDERIC W. HI~RICHS, JR. 

INSTRUCTOR: FRED J. CONVERSE 
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TEACHING FELLOWS: CLIFFORD C. CAWLEY, \V. CURTIS ROCKEFELLER, 
JOSEPH SHEFFET, HOWARD G. SMITS 

UNDERGRADUATE SUBJECTS 

AM. 1 a, b. ApPLIED MECHANICS. 14 units (4-3-7); first and sec

ond terms. 
Prerequisites: Ma. 1 a, b, c, :z a, b, c, d; Ph. 1 a, b, c, :z a, b, c, d. 

Action of forces on rigid bodies; composition and resolution of 
forces; equilibrium, couples, framed structures; cords and chains; cen
troids; displacement; velocity and acceleration; translation, rotation, and 
plane motion; moments of inertia; inertia forces; kinetic and potential 
energy; work and energy; impulse and momentum; impact; power; 
efficiency. 

Text: Engineering Mechanics, Brown. 
Instructors: Hinrichs, Converse, Smits, Rockefeller, Cawley. 

AM. 1 C. STRENGTH OF MATERIALS. 14 units (4-3-7); third term. 

Prerequisite: AM. 1 a, b. 
Elasticity and strength of materials of construction; theory of 

stresses and strains; elastic limit; yield point; ultimate strength; safe 
loads; repeated stresses; beams; cylinders; shafts; columns; riveted 
joints; structural shapes. 

Texts: Strength of Materials, Poorman; and Steel Construction, 
A. I. S. C. 

Instructors: Hinrichs, Converse, Smits, Rockefeller, Cawley. 

AM. :z a, b. ApPLIED MECHANICS AND STRENGTH OF MATERIALS. 1:z 
units (4-0-8); first and second terms. 

Prerequisites: Ma. 1 a, b, c, :z a, b, c, d; Ph. 1 a, b, c, :z a, b, c, d. 
An abridged course for students electing tbe 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, c. 

Texts: Engineering Mechanics, Brown; Strength of Materials, Poor
man; and Steel Construction, A. I. S. C. 

Instructor: Smits. 
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A~I. 3. TESTIXG :\LATEUIALS LABORATORY. 6 units (0-3-3); first, sec
ond, or third term. 

Prerequisite: A;.\I. 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: Materials of Construction, ,r. B . .T ohn,oll. 

Instructors: Converse and Sheffet. 
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ENGINEERING DRAWING .. 
INSTRUCTOR: ERNEST E. SECHLER 
Tl:ACIIIXG FELLOWS AXD ASSISTAX1'S: BENAnTI-Iun C. HAYNES, EARL S. 

HILI., ::\IILLS S. HGlJ(iI:, \\"ILLLDI A. L.\H":N, JA31J:S E. LIPP, H031El{ J. 
SCOTT, KENNETH H. S'L\]{'l', XA'l']UNn:L \\". \VILCOX 

D. 1. ELE:>IEXTARY FREEIIAXD DRAWING. 3 units (0-3-0); first term. 
The study of geometrical forms and their representation by means of 

freehand perspective. Careful observation, accurate draftsmanship and 
correct proportions will be emphasized. The course also includes the 
making of lettering plates. 

D. 2. ADVANCED FIlEEHAND DIIAWING. 3 units (0-3-0); elective any 
term. 

Prerequisite: D. l. 
Similar to D. 1, but with advanced subject matter. 

D. 4. ELEMENTARY MECHANICAL DRAWING. 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, Drafting for Engineers. 

Machine drawing, D. 6 and D. 7, are planned to prepare all engineer
ing students for the drawing required in the professional work of the 
engineering departments. Accuracy, neatness and good lettering are 
required. 

D. 6. MACHINE DRAWING AND LETTERING. 6 units (0-6-0); second 
and third terms. 

Prerequisite: D. 4. 
The study of the general principles of working drawings of machin

ery. The work covers convcntional 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. Drafting for Engineers. 

D. 7. ADVANCED MACHINE DRAWING. 6 units (0-6-0); elective any 
term. 

Prerequisite: D. 6. 



192 CALIFORNIA INSTITUTE OF TECHNOLOGY 

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. Accuracy, neatness, and good 
lettering are required. 

D. 9. STRUCTURAL DRAWING AND LETTERING. 6 units (0-6-0); first and 
second terms. 

Prerequisite: D. 4. 
The study of the general principles of working drawings of structural 

steel and reinforced concrete, covering conventional representations, 
dimensioning and billing. The work includes the making of simple work
ing drawings of structural steel trusses, members and details. It also 
includes lettering plates. 

Texts: Bishop, Structural Drafting; A. I. S. C. Handbook. 

D. 10. ADVANCED STRUCTURAL DRAWING. 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 students in civil engi
neering. 

Descriptive Geometry, D. 1B a, b, c, d and D. 13 are planned to cover 
a thorough study of shape description and representation. Especial 
emphasis will be placed upon the visualization of problems in order to 
develop three dimensional observation. The work will include practical 
as well as purely geometrical problems. 

D. IB a. ELEJILENTARY DESCRIPTIVE GEOMETRY. 3 units (0-3-0); second 
term. 

The study of the graphical representation of three dimensional 
geometrical constructions by means of orthographic projection. The 
work includes principle, auxiliary and oblique views. 

Text: Hood, Geometry of Engineering Drawing. 

D. IB b. DESCRIPTIVE GEOMETRY. 3 units (0-3-0); third term. 
Prerequisite: D. IB a. 
A continuation of D. IB a, covering the "Analysis of Structures" and 

straight and curved line constructions. 
Text: Hood, Geometry of Engineering Drawing. 
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D. 19 c. DESCRIPTIVE GEOMETRY. 3 units (0-3-0); first and second 
terms. 

Prerequisite: D. 19 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. 19 d. DESCRIPTIVE GEOMETRY. 3 units (0-3-0); second and third 
terms. 

Prerequisite: D. 19 c. 
A continuation of D. 19 c, covering more complicated problems in

volving single curved surfaces, warped and double curved surfaces. 
Text: Hood, Geometry of Engineering Drawing. 

D. 13. ADVANCED DESCRIPTIVE GEOMETRY. 6 units (0-6-0); elective 
any term. 

Prerequisite: D. 19 a, b, c, d. 
The study of lineal perspective and the execution of mechanical per

spective drawings of machines, bridges, and other structures. 

D. 14. DESCRIPTIVE GEOMETRY. 3 units (0-3-0); third term. 
Prerequisites: D. 19 a, b. 
This course is planned primarily for geology students, and includes 

practical problems in mining and earth structures. 
Text: Hood, Geometry of Engineering Drawing. 

D. 15. BLOCK DIAGRAMS AND LAND FORMS. 6 units (0-6-0); third 
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. 
Instructor: Ridgway. 

D. 16. PHYSIOGRAPHIC SKETCHING. 6 units (0-6-0); first 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; 
elective for students of other courses. 

Text: Lobeck, Block Diagrams. 
Instructor: Ridgway. 



l!H CALIFORNIA INSTITUTE OF TECHNOLOGY 

HYDRAULICS 

PROFESSOR: ROBERT L. DAUGHERTY 
ASSISTAXT PROFESSOR: ROBERT T. KNAPP 

TEACIIIXG FELLOW: GEORGE V"ISLICEXrS 

UNDERGRADUATE SUBJECTS 

Hy. 1. HYDRAULICS. 12 units (4-0-8); first, second or third term. 
Prerequisite: AM. I 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. 

Hy. 2. HYDRAULIC LABORATORY. 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, Wislicenus. 

ADVANCED SUBJECTS 

Hy. 101. HYDRAULIC MACHINERY. Units to be based on work done; 
any term. 

A study of such machines IlS the hydraulic turbine and the centrifu
gal pump and their design to meet specified conditions. 

Instructor: Daugherty. 

Hy. 200. ADVANCED WORK IN HYDRAULIC ENGINEERING. 
Special problems in hydraulics will be arranged to meet the nef'rl, "f 

students wishing to do advanced work in tbis field. 
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DIVISION OF GEOLOGY AND PALEONTOLOGY 

Puon:ssous: JOlIX P. DUWALDA, ""ILLLDI ~IouuIs DAns*, lh:xo GCTEX-
BERG, F. L. RANSOME, CHESTER STOCK 

ASSISTANT PROFESSOU: IAN CAMPBELL 
INSTRuC'rons: RENE ENGEL, JOlIN H. MAXSON 
CURATOR IN VERTEBRATE PALEONTOLOGY: EUSTACE L. FURLONG 
CURATOR IN INVERTEBRATE PALEONTOLOGY: 'V. P. POPENOE 
SCIENTIFIC ILLCSTRATOR: JOHN L. RIDGWAY 
TEACHI"G FEU"OWS AND GRADUATE ASSISTANTS: GEOHGE H. ANllImSON, 

FHANK 'V. BELL, FIL\NCIS D. BOOlE, 'VILUA~I M. Com:", H. DONAL]) 
CTJRHY, M. G. DONNELLY, WlLLAllD A. FINDI"AY, IHI'ING P. KRICK, 
R. A. PETEHSON, H. M. A. RrcE, H.UIPTON S:lIITH, J. L. SOSKE, 
Gl:OHGI: F. TAYLOH, ROBEHT 'V. 'VILSO" 

UNDERGRADUATE SUBJECTS 

Ge. 1 a. PHYSICAl. GEOI.OGY. 9 units (3-3-3); first term. 
Prerequisites: Ch. 1 a, b, c; Ph. 1 a, b, c. 
A consideration of the composition and structure of the Earth and 

the internal and external processes which modify the crust and the sur
face. Dynamical and structural geology. Lectures, recitations, labora
tory and weekly field trips. 

Text: Pirsson nnrl Schuchert's Text-book of Geolo/!"y, Pnrt L 
Instructors: Buwalda, Maxson, Curry, Smith, Taylor. 

Ge. 1 b. ELEMENTAHY PALEONTOI.OGY. 9 units (4-1-4); third term. 
Prerequisite: Ge. 1 a. 
A discussion of the principles on which the history of life is based. 

Illustrations of e\'olution taken from certain groups of animals of 
which the fossil record is essentially complete. Occasional field trips. 

Text: Lull, Organic Evolution. 
Instructors: Stock, Dade, Taylor. 

Ge. 1 C. HISTORICAL GEOLOGY. S units (3-1-4); 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. 

Text: Schuchert, Outlines of Historical Geology. 
Reference: Grabau, Textbook of Gcology, Part II, Historical Geology. 
Instructor: Maxson. 

':'Fir0t ternl, 1932-33. 
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Ge. 3 a. CRYSTALLOGRAPHY. 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: Campbell, Donnelly. 

Ge. 3 b. c. MINERALOGY. 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, Peterson. 

Ge. 4 a. PETROLOGY. 10 units ('2-6-'2), second term. 
Prerequisites: Ge. 3 a, b, c. 
The origin, properties, and megascopic identification of the common 

igneous rocks. 

Text: Rocks and Rock Minerals, Pirsson-Knopf. 
Instructors: Engel, Donnelly. 

Ge. 4 b. PETROLOGY. 8 units (1-6-1), third term. 
Prerequisite: Ge. 4 a. 
Study and identification of the common sedimentary and metamorphic 

rocks. 
Instructors: Campbell, Donnelly. 

Ge. 5. OPTICAL MINERALOGY. 10 units ('2-6-'2), first term. 
Prerequisites: Ge. 1, 3, 4. 
Study of optical mineralogy and use of the petrographic microscope 

in the identification of minerals. 
Text: Winchel, Elements of Optical Mineralogy, Part 1. 
Instructors: Engel, Bell. 

Ge. 6 a, b. PETROGRAPHY. 10 units, second and third terms. 
Prerequisites: Ge. 1,3,4,5. 
Application of optical mineralogy to the study of mineral aggregates. 
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The study of the petrographic characteristics of certain important types 
of rocks. 

Instructors: Campbell, Bell. 

Ge. 7 a, b. FIELD GEOLOGY. 10 units (1-7-:2), third term, third year; 
8 units (1-6-1), third term, fourth year. 

Prerequisites: Ge. 1 a-c; 3 a, b; 4 a, b. 
During the first term students acquire a knowledge of technical 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 selected 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. 

Students will be called upon to expend small sums for traveling 
expenses. 

Text: Field Geology, Lahee. 

Instructors: Buwalda, Maxson. 

Ge. 9. STRUCTURAL GEOLOGY. 10 units (4-0-6); first term. 
Prerequisite: Ge. 7 a. 
A consideration of the structural features of the Earth's cru5t; 

folds, faults, joints, foliation. Computation of thicknesses and depths. 
Determination of the nature and amount of displacements on faults by 
use of descriptive geometry. 

In.structor: Buwalda. 

Ge.11 a, b. INVERTEllRATE PALEONTOLOGY. 8 units (1-6-1), first term; 
10 units (:2-6-:2), second term. 

Prerequisites: Ge. 1 a, b, c. 
Morphology and geologic history of the common groups of fossil 

invertebrates, with emphasis on progressive changes in structures and 
their significance in evolution and in adaptive modifications. Laboratory, 
conferences, lectures, and occasional field trips. 

Instructor: Popenoe. 



198 CALIFORNIA INSTITUTE OF TECHNOLOGY 

Gc. 1:2 il, h. YLlt'l'LBHATL P"\LEO~TOI.OGY. 10 units (:2-6-:2), SCCOIl(1 
tcrm; 8 units (1-u-1), 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. Ql. THESIS PROBLEM IN GEOLOGY. 8 units first or third terms, 
6 units sccond tcrm. 

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 thcsis, May Q5. 

Ge. QQ. THESIS PROBLEM IX PALEONTOLOGY. 8 units first or third 
terms, 6 units second term. 

Prerequisites: Ge. II a, b, or Ge. IQ a, b; may be taken concurrently. 
Special investigations in either invertebrate or vcrtebrate palcon

tolop:y. Research on a limited problem involYing either fidd rclation
ships of fossil assemblages or consideration in the lnboratory of the 
strudural characters and relations of fossil forms. Preparation of " 
thesis. 

Ge. Q3. SUMMER FIELD GEOI.OGY. IQ units. 
Intensive field 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 cven-numbered years and in the Great Basin in odd
numbered years. As an occasional alternative in odd-numbered years an 
expedition will be conducted to localities important in California geology. 
The interpretations of classical localities afforded in the literature will 
be studied in the field. The course begins immediately after Commence
ment (about June 1Qth). Required at the end of both the Junior and 
the Senior year for the Bachelor's degree in the Geology and Paleon
tology course. Tuition, $15. 

Instructors: Buwalda, Maxson. 
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FIFTH-YEAR AND ADVANCED SUBJECTS 

Ge. 18:3. SEIS~rOI.OGY. 6 units (::?-O-4.); first term of even-numbered 
years. 

Study and conferences on the principles of physical and geological 
seismology. 

Text: Gutenberg, Grundlagen der Erdbebenkunde. 
Instructor: Gutenberg. 

Ge. 184. LAllOUATOUY STUDIES IN SEISMOLOGY. First, second or third 
term. 

Laboratory practice in the measurement and interpretation of instru
mental earthquake records; investigation of specific seismologic problems. 

Instructor: Gutenberg. 

Ge. 186. GEOMOUPIIOLOGY. 10 units; first term of odd-numbered 
years. 

Prerequisite: Ge. 9. 
Nature and origin of the physiographic features of the earth. Geo

logic processes involved in their development. Use of physiography in 
elucidating the later geologic history of regions. 

Instructor: Buwalda. 

Ge. 187. RESEARCH. 
Original investigation, designed to give training in methods of re

search, to serve as theses for higher degrees, and to yield contributions 
to scientific knowlcdge. These may be carried on in the following fields: 
(m) mineralogy, (n) general areal geology, (0) stratigraphic geology, 
(p) structural geology, (q) physiography, (r) petrology, (s) vertebrab" 
paleontology, (t) invertebrate paleontology, (u) seismology, (v) eco
nomic gcology, (w) geophysics, (x) geophysical prospecting, (y) meteor
ology and climatology. 

Ge. 188. ADVANCED STUDY. 

Students may register for not to exceed 8 units of advanced study in 
fields listed under Ge. 187. Occasional conferences; final examination. 

Ge. 189 a, b. PHYSICAL GEOLOGY (SEMINAR). 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. Papers on a variety of topics in General Geology 
will be assigned in the third term. 

Instructor: Buwalda. 
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Ge. 190 a, b. VERTEBRATE PALEONTOLOGY (SEMINAR). 5 units; second 
and third terms. 

Discussion of progress and results of research in vertebrate paleon
tology. Critical review of current literature. 

Instructor: Stock. 

Ge. 191 a, b. INVERTEBRATE PALEONTOLOGY (SEMINAR). 5 units; first 
and second terms. 

Conferences on research in invertebrate paleontology and reviews of 
literature. Discussions of particular aspects of invertebrate paleontology 
with special reference to the Pacific Coast. 

Instructors: Popenoe, Findlay. 

Ge. 195. ORE DEPOSITS. 10 units (3-0-7); second term. 
Prerequisites: Ge. 1,3, 4, 5, 6, 7. 
A study of metalliferous deposits with particular reference to their 

geological relations and origins. Lectures, recitations, and field trips. 
Text: Not prescribed, but either Tarr's Introductory Economic Geol

ogy or Emmons' Principles of Economic Geology is suggested, with 
Lindgren's Mineral Deposits as collateral reading. 

Instructor: Ransome. 

Ge. 196. NON-METALLIFEllOUS DEPOSITS. 10 units (3-0-7); third term. 
Prerequisites: Ge. 1,3, 4, 5, 6, 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. ADVANCED ECONOllIIC GEOLOGY. 8 units (9-0-6); second 
and third terms. 

Prerequisites: Ge. 195, 196. 
A more thorough and comprehensive study of some of the important 

mineral deposits of the world than is practicable in courses 195 and 196. 
Particular attention will be given to deposits in the western United 
States, Mexico, and Africa. 

Instructor: Ransome. 

Ge. 198 a, b. ECONOMIC GEOLOGY (SEMINAR). 5 units; second and 
third terms. 

Prerequisites: Ge. 195, 196, or equivalents. 
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Discussion of current literature and special problems. The seminar 
work may be varied by occasional lectures. 

Instructor: Ransome. 

Ge. 199. MINERALOGY (SEMINAR). 5 units; first term. 
Prerequisite: Ge. 3,4, 5, 6. 
Discussion of current literature and recent advances in this field. 
Instructor: Engel. 

Ge. ZOO a, b. MINERAGRAPHY. 9 units (1-6-9); first and second terms. 
Prerequisites: Ge. 3, 4, 5, 6, 195. 
Investigation of ores in polished surfaces by microscopic and other 

laboratory methods. 
Instructor: Anderson. 

Ge. gal. GEOMORPHOLOGY. 6-10 units; first term (19302-1933). 
Investigation of an individually selected problem or topic in geo

morphology of the Sierra Nevada Range. Seminar, reports, and con
ferences. 

Ge. Zog. PHYSICS OF 'rHE ATl\WSPHERE. 6 units (02-1-3); second 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. Z03. PHYSICS OF THE EARTH. 6 units; second term of even
numbered years. 

Structure of the earth; gravity and isostasy; tides; movement of the 
poles; elastic properties, temperature; density. 

Instructor: Gutenberg. 

Ge. 0205. ApPLIED GEOPHYSICS I. Measurements of gravity and earth 
magnetism applied to geological problems and prospecting. 5 units; 
first term of odd-numbered years. 

Instructor: Soske. 

Ge. Z06. ApPLIED GEOPHYSICS II. Methods of seismology applied to 
geological problems and prospecting. 5 units; second term of even
numbered years. 

Instructor: Gutenberg. 
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Ge. 207. ApPLIED GEOPHYSICS III. Electricity and heat measurements 
applied to geological problems anel prospecting. " units; third tenll of 
even-numbered years. 

Instructor: Soske. 

Ge. 208 a, b. GEOPHYSICS (Seminar). 5 units; first and third terms. 
Structure of the earth; gravity and isostasy; tides; movement of the 

poles; elastic properties; temperature; density; changes in the earth's 
crust; earthquakes; applied geophysics. 

Instructors: Gutenberg, Buwalda. 

Ge. 209. METEOROLOGY (Seminar). 5 units; second term. 
Instructors: Gutenberg, von Karman, Klein, Hoover. 

Ge.210. ADVANCED PETROLOGY. 5-12 units; second tcrm. 
Devoted to class and laboratory study of the sedimentary rocks dur

ing odd-numbered years, and to metamorphic and igneous rocks during 
even-numbered years. 

Instructor: Campbell. 

Ge.211. PETROLOGY (Seminar). 5 units; third term. 
Discussion of classic and current literature with consideration of 

recent advances in the field of petrology. Occasional conferences on 
research problems are included. 

Instructor: Campbell. 
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DIVISION OF BIOLOGY 

l'ROFESSORS: THO~IAS HUNT l\-fORGAN, ALFUED H. STURTEVANT 
ASSOCIATE PROFESSOU: ERNEST G. ANDEUSON 
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"\SSrS'l'ANT PIIOFJ:SSOBS: lIE" BY BOl:SOO", T,1J:OIJOSIUS DOBZllAXSKY, lloB
};RT E:>IEllSON, STEHUNG H. ECIlEHSOX, HUGH }L HpJ'Dux, GEORGE R. 
}IAcGnoTIE, FllITS \Y. \'I-EXT 

INSTUUCTORS: KENNETH V. TUIMANN, ALBERT TYLER 
ltEsEAIICII FELLOW: G[;OUGE \V. BEADLE 
TEACHING FELLOWS ANIl ASSISTANTS: J A:H1;S F. BONNER, E~mRY L. ELus, 

LOWELL F. GBEI;", Gl:OFFHEY L. Kr';ICInEY, MAUSTON C. SARGENT, 
HEILMANN F. SCUOT'l' 

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 
fundamental biological subjects that are an essential preparation 
for work in any special field of pure or applied biology. This 
three-year course will afford a far more thorough training in the 
basic sciences of physics, chemistry, and mathematics than stu
dents of biology, medicine, or agriculture commonly receive. 
Special opportunities 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. l. ELEMENTARY BIOLOGY. 9 units (3-3-3); second term. 
An introductory course intended to give the student of general 

science some information about the fundamental properties of living 
things. 

Instructors: Morgan, BOl'sook, Beaclle. 

Bi.:2. GENETICS. 9 units (3-4-:2); third term. 

An introductory course presenting the fundamentals of genetics in 

connection with some general biological problems, such as variation and 
evolution. 

Instructor: Dobzhansky. 

Bi. 3. GENEHAL BOTANY. IS? units (3-6-3); second term. 
A general sm·yey of the morphology, anatomy and life histories of 

plants. 
Instructor: S. Emerson. 
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Bi. 4. GEXERAL ZOOLOGY. 14 units (3-6-5) j first term. 
A general survey of some of the main groups of animals, including 

examination of representative living types, especially marine forms. 
Instructor: MacGinitie. 

Bi. 5. PHYSIOLOGY. 10 units (3-4-3); third term. 
Fundamental characteristics of photosynthesis, respiration, and fer

mentation in unicellular organisms. The mechanism of response to light 
in various organisms, with a consideration of the light-sensitive system 
in the human eye. With the instructor's consent, this course may be 
taken by students pursuing the Physics option. 

Instructor: R. Emerson. 

Bi. 6. E~IBRYOLOGY. 14 units (3-8-3); second term. 
A course in descriptive and experimental embryology. As far as pos

sible some of the work will be done at the Marine laboratory, Corona 
del Mar. 

Instructors: Morgan and MacGinitie. 

Bi. 7. BIOCHnliSTRY. 5 units second term; 10 units third term. 
Second term: Lecture course on the chemical constitution of living 

matter, and on the chemical changes in animal physiology. 
Instructors: Borsook and Huffman. 

Bi. 8. ADVANCED GENETICS. 10 units (3-5-.2) j first term. 
A more advanced course dealing with special problems of genetics. 
Instructor: Anderson. 

Bi. 9. PLANT PHYSIOLOGY. 10 units (:il-6-.2); first term. 
A general study of water relations, growth, tropisms, and the chem

ical reactions occurring in plants. 
Instructor : Went. 

Bi. 10. BACTERIOLOGY. 8 units (:il-5-1); first term. 
The principal reactions carried out by bacteria, and the main groups 

of micro-organisms responsible for these reactions. 
Instructor: Thimann. 

Bi. 11. ENTOMOLOGY. 8 units (02-4-.2); third term. 
A general survey of the structure and life histories of the class 

Insecta, emphasizing the groups presenting favorable material for experi
mental work. 

Instructor: Dobzhansky. 
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Bi. Hl. RESEARCH. Ql or 14 units; second and third terms. 
An opportunity will be given to follow special lines of research under 

direction. 

Bi. 13. FOREIGX JOURNALS. 4 units, second and third terms. 
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. 

ADVANCED COURSES 

Instruction will be given by lectures and seminars; and research will 
he forwarded by intimate contact between students and instructors in 
the laboratories. In view of the great expense of modern research along 
physiological lines, the department will make careful selections of stu
dents of exceptional ability and aptitude in order to avoid the formal 
instruction that large numbers entail. 

Bi. 100. GENETICS: Seminal' and research work will be given to 
graduate students specializing in heredity and related subjects. 

Instructors: Sturtevant, Anderson, Dobzhansky, and Emerson. 

Bi. 110. BIOCHElIUSTRY: Courses in biochemistry will be offered to 
graduate students who have completed work in General and Organic 
Chemistry. 

Instructor: Borsook. 

Bi. 190. DEVELOPMENTAL MECHANICS: A short course in Descriptive 
Embryology including laboratory work will precede a general Course 
of lectures and seminar work on the Mechanics of Development. 

Instructors: Morgan and Tyler. 

Bi. 130. BIOLOGICAL PROBLEMS. 
A course of lectures and reading, including the more general topics 

of biology, such as sex-determination; the role of the hormones; second
ary sexual characters; parthenogenesis; regeneration and grafting; and 
migration of animals, will be given to graduate students at the begin
ning of their graduate work. 

Instructor: Morgan. 

Bi. 140. PLANT PHYSIOLOGY. A course of lectures and laboratory 
work on general plant physiology. 

Instructor: Went. 

Bi. 160. ADVANCED PHYSIOLOGY. It is expected to offer graduate 
courSes in general phYSiology to students prepared to carryon research 
work. 
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DIVISION OF ASTROPHYSICS 

RESE.\UCli ASSOCL\TI:: ,TOIlX A. Axm:Rsox 

UNDERGRADUATE SUBJECTS 

Ay. 1. IX'l'IlO[)VCTORY eOeHSE IX ASTROXO~IY. 9 units (3-1-5); third 
term. 

This course is intended to give the student sufficient familiarity with 
General Astronomy to enable him to read with ease most of the semi
popular books dealing with various phases of the subject. 

Text: Astronomy, :!\Ioulton. 
Instructor: Anderson. 
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DIVISION OF THE HUMANITIES 

ENGLISH 

PUOFESSOU: CLI"TON K. JuDY 
ASSOCIATES: HOWARD lVI. JONES, LOuIS B. WllIGHT 
ASSOCIATE PllOFESSOll: GEORGE R. lVIACMINN 
ASSISTAXT PROFESSOllS: HAllVEY EAGLESON, VVILLIA:>1 HUSE, JR., 

ROGER STANTOX 
INSTRUCTOR: L. WINCHESTER JONES 
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A course in English composition is prescribed for all students 

in the Freshman year, and a course in the survey of English 

literature is prescribed for all students in the Junior year. In 

the Senior year the students are offered a number of options in 

English, American, and European literature. 

The instruction in composition is intended to give a thorough 

training in both written and spoken English. The instruction 

in literature is intended to provide an appreciative acquaintance 

with the chief works of those authors, past and present, who are 

most significant in the development of modern civilization, and 

to foster the habit of self-cultivation in books. 

The regular courses in English do not exhaust the attention 

given at the Institute to the student's use of the language; all 

writing, in whatever department of study, is subject to correc

tion with regard to English composition. 

All students are required to pass a comprehensive examination in 
English and History at the end of the Sophomore year. This examina
tion is not confined to specific courses, but covers the general attainments 
of the students in their humanistic work throughout the first two years. 

UNDERGRADUATE SUBJECTS 

En. 1 a, b, c. ENGLISH COMPOSITION AND READING. 6 units (3-0-3); 
first, second and third terms. 

This course is designed to give the student a thorough review of the 
principles of composition, with much practice in writing and speaking, 
and a broad introduction to good reading. The student is offered every 
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inducement to self-cultivation, and is allowed ample opportunity for the 
exercise of special talents or the pursuit of special intellectual interests. 

The work of the honor section is directed toward the stimulation of 
intellectual initiative. The members of the section are held to high 
standards of excellence in writing and speaking, and are expected to 
undertake a considerable amount of cultural reading. 

Texts: Composition for College Students, Thomas, Manchester, and 
Scott; Contemporary Thought, Taft, McDermott, and Jensen; Webster's 
Collegiate Dictionary. 

Instructors: Eagleson, Huse, Jones, MacMinn, Stanton. 

En. 7 a, b, c. SURVEY OF ENGJ.lSH LITERATURE. 8 units (3-0-5); 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, Stanton. 

En. 8. CONTE~IPOUAUY ENGLISH AND EuuoPEAN LITERATURE. 9 units 
(3-0-6); 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. CONTEMPOUARY AMEUICAN LITEUATUUE. 9 units (3-0-6); first, 
second 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-
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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. 

En. 10. MODERN DRAl\IA. 9 units (3-0-6); first, second or third term. 
Prerequisite: En. 7 a, b, c. 
A study of the leading European and British dramatists, from Ibsen 

to the writers 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: Twenty-five Modern Plays, Tucker. 
Instructors: Huse, Stanton. 

En. 11. LITERATURE OF THE BIBLE. 9 units (3-0-6); third term. 
Prerequisite: En. 7 a, b, c. 
A study of the Old and New Testaments, exclusively from the point 

of view of literary interest. Special attention is given to the history of 
the English Bible. Opportunity is offered for reading modern literature 
based on Biblical subj ects. 

Text: The Modern Reader's Bible, Moulton. 
Instructor: MacMinn. 

En. Hl a, b, c. DERATING. 4 units (g-O-g). 
Elective, with the approval of the Registration Committee, for upper 

classmen in the first and second terms. Study of the principles of 
argumentation; systematic practice in debating; preparation for inter
collegiate debates. 

Elective, with the approval of the Freshman Registration Committee, 
for Freshmen, g units (1-0-1) in the second term, and 4 units (g-O-g) 
in the third term. Lectures on the principles of formal logic and the 
theory of argumentation and debate. 

Instructor: Untereiner. 

En. 13 a, b, c. READING IN ENGLISH. 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. 
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En. 14. SPECIAL COMPOSITION. 2 units (1-0-1); any term. 
This course may be prescribed for any student whose work in com

position, general or technical, is unsatisfactory. 

En. 15 a, b, c. JOURNALIS~I. 3 units (1-0-2). 
Elective, with the approval of the Registration Committee. 
A study of the principles and practice of newspaper writing, editing, 

and publishing, especially as applied to student publications at the 
Institute. 

Instructor: MacMinn. 

En. 16. SPELLING. No credit. 
This course may be prescribed for any student whose spelling is un

satisfactory. 

En. go. SUMMER READING. Maximum, 16 credits. 
Credits are allowed to the maximum number of 16 for vacation read

ing from a selected list of books in various subjects, and written report 
thereon. 

FIFTH-YEAR AND ADVANCED SUBJECTS 

En. 100. LITERATURE. 9 units; first, second and third terms. 
A study of some selected period, or type, or author, or group of 

authors in American, English or European literature, with an introduc
tion to the methods of research and criticism applicable thereto. 

Instructors: Eagleson, H. M. Jones, Judy, Wright. 
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LANGUAGES 

PROFESSOR: JOHN R. MACARTHUR 

ASSISTA:>;T: CAIlTEIl H. GREGOIlY 
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The courses in this department are arranged primarily to 
meet the needs of scientific students who find it necessary to 
read books, treatises, and articles in French, German, and Italian. 
I n these languages correct 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 

L. 1 a, b. ELEMENTAllY FRENCH. 10 units (4-0-6); second and third 
terms. 

A course in grammar, pronunciation, and reading that will provide 
the student with a vocabulary of extent and with a knowledge of gram
matical structure sufficient to enable him to read 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; Terre de 
France, Bond; Technical and Scientific French, \Villiams. 

Instructor: Macarthur. 

L. 11. ELEMENTAllY ITALIAN. 9 units (3-0-6); one term, as required. 
A course designed to give the student who has already some acquain

tance with Latin or with another Romance language sufficient knowledge 
of the forms and vocabulary of Italian to enable him to read scientific 
Italian, especially in the field of Mathematics. 

Text: Elementary Italian, Marinoni and Passarelli. 
Instructor: Macarthur. 

L. 39 a, b, c. ELEMENTAllY GERMAN. 10 units (4-0-6); first, second 
dnd third terms. 

This subject is presented in the same manner as the Elementary 
French. 

Texts: First German Course for Science Students, Fiedler and Sand
bach; Technical and Scientific German, Greenfield. 

Im;tructors: l\lacarthur and Gregory. 
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L. 35 a, b, c. SCIE~TIFIC GER~IAN. 10 units (4-0-6) first term; 6 units 
(3-0-3) second and third terms. 

Prerequisite: L. 32 a, b, c, or one year of college German. 
This is a continuation of L. 32 a, b, c, with special emphasis on the 

rea,ding of scientific literature. 
Texts: Aus der Werkstatt grosser Forscher, Danneman; Die Radio

aktivitat, Fajans. 
Instructors: Macarthur and Gregory. 

L. 39 a, b, c. READING IN FRENCH, ITALIAN, OR GER:l>IAN. Units to be 
determined for the individual by the department. Elective, with the 
approval of the Registration Committee, in any term. 

Reading in scientific or literary French, Italian, or German, done 
under direction of the department. 

L. 40. GERMAN LITERATURE. 9 units (3-0-6), third term. 
Prerequisites: L. 32 a, b, C; L. 35. 
The reading of selected German classics, poetry and drama, accom

panied by lectures on the development of German literature. Elective 
and offered only to students whose work in the prerequisites has been 
above average. 

Text: German Literature, Thomas. 
Instructor: Macarthur. 

L. 51 a, b, c. GREEK. 6 unIts (3-0-3). 
This is a course in the elements of the classical Greek language. 

Special reference is made to scientific nomenclature. Outside reading 
upon topics drawn from Greek literature, art, philosophy, and science is 
reported on in term papers. The course is elective. 

Texts: Alpha, Frost; Xenophon's Anabasis; The Study of Greek 
Words in English, Including Scientific Terms, Hoffman. 

Instructor: Macarthur. 
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HISTORY AND GOVERNMENT 
PROFESSORS: JOHN R. MACARTHUR, WILLIAM B. MUNRO 
ASSOCIATES: AVERY O. CRAVEN, GODFREY DAVIES, MAX FARRAND 
ASSISTANT PROFESSOR: RAY E. UNTEREINER 
INSTRUCTOR: 'VILLIAM BEARD 
ASSISTANT: WILLIAM H. PICKERING 
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All students are required to pass a comprehensive examination in 
English and History at the end of the Sophomore year. This examina
tion does not cover specific courses, but the general attainments of the 
students in their systematic work throughout the first two years. 

UNDERGRADUATE SUBJECTS 

H. 1 a, b, c. ANCIENT AND MEDIEVAL HISTORY. 5 units (3-0-2); first, 
second and third terms. 

Lectures and discussions upon the early civilizations out of which 
modern Europe developed, and upon the institutions of the Middle Ages. 
The students are rcferred to original sources in the library. 

Texts: A Survey of Ancient History, Laistner; History of Medieval 
Europe, Thorndike. 

Instructors: Eagleson, Huse, Jones, Judy, Macarthur, MacMinn, 
Stanton. 

H. 9 a, b, c. MODERN EUROPEAN HISTORY. 6 units (9-0-4); first, sec
ond and third terms. 

Prerequisite: H. 1 a, b, c. 
The general political and social history of Europe from 1500 to 1996, 

presented as the background and development of movements underlying 
present conditions. 

Instructors: Munro, Untereiner. 

H. 5 a, b. CURRENT ToPIcs. 9 units (1-0-1); first and second terms. 
This course is given collaterally with senior humanities electives, and 

is articulated with a selected weekly journal of general information and 
opinion. 

H. 10. THE CONSTITUTION OF THE UNITED STATES. 9 units (1-0-1); 
third term. 

A study of the principles and provisions of the national constitution 
in the light of present-day interpretation by the courts. Required of all 
seniors. 

Instructor: Munro. 
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FIFTH·YEAR AND ADVANCED SUBJECTS 

H. 100. SEMINAR IN AMERICAN HISTORY AND GOVERNMEXT. 9 units 
(1-0-8); first, second and third terms. 

Open only to fifth-year students and seniors who have attained honor 
grades. 

First term: English History in the ~ineteenth Century. 
Instructor: Davies. 
Second term: American History, 1876-1896. 
Instructor: Craven. 
Third term: American History since 1896. 
Instructor: Munro. 

H. 101. TECHNOLOGY AND GOVElINlHENT. 9 units (:3-0-6); second and 
third terms. 

Open only to fifth-year students and a limited number of seniors 
whose qualifications are approved by the instructor. 

Instructor: William Beard. 
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ECONOMICS 
PROFESSOR: GRAHAM A. LAING 
ASSOCIATE PROFESSOR: HOUACE N. GILllEHT 
ASSISTAXT PUOn:SSOHS: PUIl,II' S. FO(;G, RAY E. UNTEUEINER, CLYDE "'VOLFE 
rXS'l'HUCl'OR: HERllEHl' HOm'EH, Jlt. 

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 
opera tion of business enterprises. They furnish the important 
connecting link between the technical engineer and the man of 
affairs. 

UNDERGRADUATE SUBJ ECTS 

Ec. 2. GENEHAL Ecoxo:mcs AND ECONO::UIC PUOBLEl\lS. 9 units (3-0-G), 
first, second, or third tcrm. 

The purposc of this course is to describc in as great detail as possible 
the economic life of the community. It includes a study of production, 
distribution, and excbange of goods, tbe nature of money and credit, the 
development of economic institutions, and an analysis of a number of 
pressing economic problems. The course is given in the second and again 
in the third term. 

Text: Economic Behavior, Vols. I and 11, Atkins, and othcrs. 
Instructor: Laing. 

Ec. 5 a, b. GENEHAL ECONO:>IICS. 6 units (3-0-3) second term, and 
(2-0-4,) third term. Same material as in Ec. B, but in more detail. 

Text: Economic Behavior, Vols. I and II, Atkins and others. 
Instructor: Laing. 

Ec. 10. MATHEMATICS OF FINANCE. 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. STATISTICS. 3 units (1-0-B); 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. 
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Ec. 17. ACCOUNTING. 9 units (3-0-6); first, second or third term. 
Open only to engineering students in their Junior year. 

This is a course in the interpretation of the financial statements with 
which engineering students who enter business will come in contact. A 
description of bookkeeping methods is presented, but not in sufficient 
detail to enable the average student to keep a set of business books. 
Emphasis is placed upon the study of actual business problems involving 
the executive interpretation of accounting reports. A liberal amount of 
descriptive material regarding business activities accompanies the 
instruction. 

Text: Problems in Accounting Principles, Walker. 
Instructor: Fogg. 

Ec. 18. INDUSTRIAL ACCOUNTING. 6 units, second term. 
Prerequisite: Ec. 17. 
Open only to third, fourth, and fifth year engineering students. The 

course covers the essential principles of cost accounting as applied to 
industrial enterprises. The theoretical background of cost accumulation 
and distribution is supplemented by case studies of actual industrial 
accounting experience. 

Text: Industrial Accounting, Saunders. 
Instructor: Fogg. 

Ec. 19. INDUSTRIAL STATISTICS. 9 units, third term. 
Open only to fourth and fifth year engineering students. The object 

of this course is to introduce students who contemplate going into the 
administrative side of industry to the essentials of statistical mcthod, 
especially as it is applied to, and utilized by, business. Consideration is 
given both to statistical devices for internal control of operations and to 
methods of analyzing external business conditions. 

Instructor: Fogg. 

Ec. BO. FI~ANCIAL ORGANIZATION. 8 units (3-0-5); first term. 
Prerequisites: Ec. B or 5. 
A general study of the financial organization of society. The course 

includes a study of the following topics: Principles of money; nature and 
functions of credit; the varieties of credit instruments; the market
ing of low and high grade securities; the functions of the corporation 
and the stock exchange as capital-raising devices; the development of the 
banking system and the general principles of banking, including studies 
of commercial banking, the national banking system, and the Federal 
Reserve system. 

Instructor: Laing. 
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Ec. 25. BUSINESS LAW. 6 units (3-0-3); first 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. 34. CORPORATION FINA~CE. 8 units (2-0-6); first term. 
Corporation promotion; the issue and payment of securities; under

writing; the sale of speculative securities. Discussion of the principles 
of capitalization, the management of corporate income, and the relation 
of dividend to income. Financial problems of expansion, combination, 
and reconstruction of corporations. 

Text: Corporation Finance, Dewing. 
Instructor: Laing. 

Ec. 45 a, b. SEMINAR IN SOCIAL AND ECONOMIC ORGANIZATION. 4 
units Ci?-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 cOIlSideration 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 problems treated in the lecture. The 
number of students is limited and the seminar is open to juniors and 
seniors. 

Instructor: Laing. 

FIFTH YEAR AND ADVANCED SUBJECTS 

Ec. 100 a, b, C. BUSINESS ECONOJ\IICS. 12 units (4-0-8); first, second, 
and third terms. Open to graduate students. 

This course endeavors to bridge the gap between engineering and 
business. It is intended for students in applied science and technology 
who wish to use their technical training as an approach to the adminis
trative side of business and industry. 

The course includes, in brief (a) a dcscription of business and indus
try, and (b) a consideration of principles of business economics which 
are relevant to the fields of interest of engineers and applied scientists. 
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The principal subjects treated arc (1) business organization, (:2) indus
trial promotion and finance, (3) factory problems, and (4) thc marketinl' 
of industrial goods. An introduction is given to industrial statistics anel 
accounting. Students are made familiar with thc operations of the 
Federal Reserve system and with various other significant subjccts in 
business cconomics. Several industries are studied in detail as to the 
nature of their particular economic problems and as to the actual com
panies operating in them. The case method of instruction devcloped by 
the Harvard Graduate Business School is employed to a considerable 
extent throughout the course. 

Text: An Introduction to Business, Gilbert and Gragg. 
Instructors: Gilbert and Hoo,·cr. 

Ec. 103 a, b, c. AEROXAUTICAL PROllLEMS. 3 units (l-O-Z) ; first, second 
and third terms. 

Open to students registered in Ec. 100. 
Instructor: Hoover. 
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PHILOSOPHY, ETHICS AND SOCIOLOGY 

PROFESSOR: THEODOllE G. SOARES 
ASSISTANT PROFESSOR: RAY E. UNTEREINER 

UNDERGRADUATE SUBJECTS 

PI. 1. IN'l'HOIJUCTION TO PHILOSOPHY. 9 units (3-0-6); first and second 
terms. 

An endeavor to see how the most fundamental questions have been 
answered by typical thinkers in the past, and how the modern student 
may arrive at a philosophy, 

Text: Types of Philosophy, Hocking. 
Instructor: Soares. 
PI. 4,. ETHICS. 9 units (3-0-6); third term. 
The fundamental ethical concepts and theories that have emerged in 

the process of human thought. The major social problems of modern 
life. 

Texts: Dewey and Tufts, Ethics; Clark and Smith, Readings in 
Ethics. 

Instructor: Soares. 

Pl. 5. SOClOLOGY. 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 
tbe economic, religious, intellectual and political interests. A course in 
principles, with theses assigned for the application of these principles to 
specific social problems. 

Instructor: U ntereiner. 

FIFTH-YEAR AND ADVANCED SUBJECTS 

PI. 100. A STUDY OF SOME ASPECTS OF PHILOSOPHICAL, ETHICAL OR 
SOCIAL DEVELOPMENT. 9 units; first, second and third terms. 

Instructor: Soares. 



DIVISION OF PHYSICAL EDUCATION 

PHYSICAL DIRECTOR: \VILLIA:ll L. STANTON 
INSTRUC'l'OR AND l\1AXAGER OF ATHLETICS: HAROLD Z. MUSSELMAN 
ASSISTAXTS: LAYTON STANTON, STUART L. SEYlIWUR (football), WILLLUI 

M. COGEN (boxing and wrestling), HARLAX CROSBY (basketball) 
CONSULTING PHYSICIAN: DR. E. D. KREMERS 
PHYSICIAN TO ATHLETES: DR. FLOYD L. HANES 

PE. 1, B, 3, 4. PHYSICAL EDUCATION. 3 units; first, second and third 
terms. 

All students during all four undergraduate years are required to 
participate either in the intramural or intercollegiate sports on which 
the physical education programme is based. The intramural sports 
comprise competition between student houses, classes, clubs, in all sports, 
including football, cross-country running, track and field events, base
ball, basketball, swimming, boxing, wrestling, tennis, handball, etc., and 
is required of all students not taking part in intercollegiate sports. 
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. Fair-spirited 
and clean-cut athletic competition is encouraged for its social and phys
ical values, and as a foundation for genuine college spirit. During the 
freshman and sophomore years, all students are given physical strength 
and skill tests in the first and third terms. These tests are used as a 
basis of comparison with other men of the same weight and height. 
Corrective or special exercises are prescribed throughout the four years 
for those who cannot compete in intramural or intercollegiate sports. 
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DOCTOR OF PHILOSOPHY 

MAURICE BIOT, Ph.B., B.S., M.S. and D.Sc., University of Louvain 
JOHN FRANCIS BLACKBURN, B.S., University of Chicago 
WILLIA:>I MCCHESNEY BLEAKNEY, B.S., Whitman College 
JOHN HENRY AUGUSTUS BRAHTZ, B.S., and M.S., Royal Technical Col

lege, Copenhagen 
PHILIP DAVIS BRASS, B.S., Yale University 
THOMAS CLEMENTS, E.M., University of Texas; M.S., California Institute 

of Technology 
ROBLEY DUNGLISON EVANS, B.S. and M.S., California Institute of Tech

nology 
ALFRED BOSWORTH FOCKE, B.S., Case School of Applied Science 
RICHARD GILMAN FOLSOM, B.S. and M.S., California Institute of Tech

nology 
ANDREW VASILY HAEFF, E. and E.M., Polytechnic Institute, Harbin, 

China; M.S., California Institute of Technology 
JAMES LYNN HOARD, B.S. and M.S., University of Washington 
JOHN ANDREW LEERMAKERS, B.S. and M.S., Iowa State College 
ROBERT SAMUEL MARTIN, A.B., University of Pittsburgh 
J. CARLISLE MOUZON, A.B., Southern Methodist University 
PHILIP GRIFFIS MURDOCH, B.S., California Institute of Technology 
W. BAILEY OSWALD, B.A., University of California at Los Angeles 
JOHN WILFRED PATTERSON, M.E., Colorado School of Mines; M.A., Uni-

versity of "Wyoming 
LYNN HAMILTON RUMBAUGH, A.B., Miami University 
JACK HENRY SHERMAN, B.S., University of California 
GUY WADDINGTON, B.A., University of British Columbia 
KARL MORGAN WOLFE, B.S., West Virginia University; M.S., California 

Institute of Technology 
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MASTER OF SCIENCE 

PHYSICS 

CHARLES E:>lEUY BUFFu~r, B.S., California Institute of Technology 
TlIEOllOUE ROllERT FOLsmr, B.S., California Institnte of Technology 
\VIXSTON MALCOL~1 GOTTSCHALK, B.S., Princeton University 
DONALD EDWARD MAIISHALL, E.E., University of Iowa 
RUSSELL \V ATSON RAITT, B.S., California Institute of Technology 
SAMUEL STEWAUT WlCST, B.S., California Institute of Technology 

CHEMISTRY 
EMOUY LEON ELLIS, B.S., California Institute of Technology 
HERBERT FRANZ LAUNER, B.A., University of California at Los Angeles 

CHEMICAL ENGINEERING 
NORMAN ROBERT GUNDF:USON, B.S., California Institute of Technology 
Ross ELLIOTT MOURIs, B.S., California Institute of Technology 
ROGER THEOPHILUS ROllINSON, B.S., California Institute of Technology 
HENRY WELGE, B.S., University of Illinois 

GEOLOGY AND PALEONTOLOGY 

LAWRENCE WILUAM BOLLES, B.S., California Institute of Technology 
ALEX CLARK, B.S., California Institute of Technology 
WILLARD ALEXANDER Fn,DLAY, B.S., California Institute of Technology 
VINCENT COOPBR KELLEY, B.A., University of California at Los Angeles 
FRED B. PULEGER, JR., A.B., University of Southern California 
ROLAND CASE Ross, B.A., University of California at Los Angeles 
DAVID WALTER SCHARF, B.S., California Institute of Technology 
JOSHUA LAWRENCE SOSKE, G.E., Colorado School of Mines 
ROBERT WALLACE WEBll, B.A., University of California at Los Angeles 
ROllER'r WARREN WILSON, B.S., California Institute of Technology 

ELECTRICAL ENGINEERING 

JACK HUllER AMANN, B.S., California Institute of Technology 
DEAN EILDERMANN BATCHELDER, B.S., Massachusetts Institute of Tech-

nology 
CHARLES JOHN BREITwmsER, B.S., University of North Dakota 
ALBERT BUTLER, B.S., California Institute of Technology 
GLEXN JOHN CHA;\lBERLAIN, B.S., California Institute of Technology 
JA~rEs DILLON COllINE, B.S., University of Wisconsin 
RICHARD MASON DODGE, B.S., Cillifornia Institute· of Technology 
FRED FOULON, B.S., University of California 
ANTON WENZEL FRAPS, B.S., University of Arizona 
CLYllE EDGAR GIEBLER, B.S., California Institute of Technology 



DEGREES CONFERRED-CONTINUED 

"WALTER LEE JOHNSON, J\I.E., Cornell Univcrsity 
GEORGE EDWARD Lnns, B.S., California Institute of Technology 
ERIC JOHNSTONE MILES, B.S., University of Colorado 
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CARL CHRISTIAN VON MUNTHE Av MORGENSTIERNE, E.E., Institut Electl'o-
technique de Grenoble, France 

ENNIS GUNNING OLMSTED, B.S., California Institute of Technology 
LAWRENCE DRUCE SCHRODER, B.S., University of Utah 
THO::'IAS VERNON TARBET, B.S., California Institute of Technology 
LOWELL J onN WRIGHT, B.S., University of Denver 

MECHANICAL ENGINEERING 
BILL BAKER, B.S., California Institute of Technology 
WILLIAM HAROLD BOWEN, B.S., University of California 
EDWIN FRANCIS GREEN, B.S., California Institute of Technology 
JOSEPH BOYD GROSE, B.S., University of Utah 
THEODORE \VALDElIfAR J URLING, B.S., California Institute of Technology 
JOHN FELBERT McGARRY, B.S., California Institutc of Technology 
WILLIAM TEXTOR WEST, B.S., California Institute of Technology 

CIVIL ENGINEERING 
PERRY MATTISON BOOTHE, B.S., California Institute of Technology 
PHILIP CRAVITZ, B.S., California Institute of Technology 
LAVERNE DAYIDSON LEEPER, B.S., California Institute of Technology 
CHARLES K. LEWIS, B.S., California Institute of Technology 
VITO AUGUST VANONI, B.S., California Institute of Technology 
MERIT PENNIMAN WHITE, A.B., Dartmouth College; C.E., Thayer School 

of Civil Engineering 
NA'l'I-IAN DAVIS WHITMAN, JR., B.S., California Institutc of Technology 
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BACHELOR OF SCIENCE 

(Stars indicate graduation with honor) 

THOllIAS FOXEN ANDERSON 

EJlIMER JOSEPH ARNOLD 

JOHN DWIGHT BASCOM 

WILLIAM RAYMOND BERGREN 

GEORGE HENRY BOWEN 

RUPERT ARTHUR BROWN 

WILLIAM HAMME RICH CLAUSSEN 

~'CHARLES DuBOIS CORYELL 

HOWARD WILLIAJlI FINNEY 

ELLIOTT BRYANT FITCH 

CLARK GOODMAN 

JACKSON GREGORY, JR. 

*ClIARLES MAXFIELD HARSH 

ELBERT NELSON HARSHMAN 

WILLIAM LYON KENT 

Science 

RANDAL MAASS 

THOJlIAS DIXON OULTON 

'YILLIAM HAYWARD PICKERING 

'Vn.LIAM CHARLES RAU 

JAMES THOMAS REILLY 

JAN GERARD SCHAAFSMA 

WILLIAM SHOCKLEY 

GEORGE ORVAL SHULL 

FOLKE KARL SKOOG 

BRIAN ORVILLE SPARKS 

CARL LESLIE THIELE 

WILLIAM JACOB THOMAS 

ALVIN JAMES TICKNER 

CHESTER EUGENE WILSON 

~'HERBERT S. ZUCKERJlfAN 

Engineering 

WILLIAM AVANZINO ADAMS, JR. 

DAVID Wn.LIAM ANDERSON 

PAUL FRANK ARNERICH 

ALBERT "\Y ILLIAM ATWOOD, JR. 

MILLARD VERNON BARTON 

LEWIS BUSHNELL BEHLOW 

THOllIAS WILLIAM BELL 

WILLIAM LADHU BERRY 

FREDERICK WILLIAM BOWDEN 

GORDON EDSON BOWLER 

JAMES RUPERT BRADBURN 

HENRY HURST BRUDERLIN 

PAUL GUSTAV BURJlIAN 

ROBERT VAN PELT CAREY 

*CLIFFORD COMER CAWLEY 

J OlIN VORIS CHAMBERS 

JOHN LUTHER COX 

MYRON LEE CRATER 

ROBERT EDWIN Foss 

ROBERT BRA MEN FREEMAN 

DONALD BADGER GRAFF 

RAYMOND HOWARD GRIEST 

CHARLES FREDERICK HAMLIN 

BENARTHUR CASTLE HAYNES 

KARL EDWARD HEGARDT 

FRANK JOHN HIBBS, JR. 

*MILLS SCHUYLER HODGE 

WALTER PALMER HUNTLEY 

JOHN ATKINS HUTCHISON 

TETSUO FRANK IWASAKI 

*CHARLES WRIGHT JONES 

EDWARD CHESTER KEACHIE 

CECIL LLOYD KILLGORE 

CARL FRANK LIND 

JAMES EVERETT LIPP 

PATRICK BARBOUR LYONS 

THOMAS EDWIN MATHEWS, JR. 

JAMES PATRICK McLAUGHLIN 

GLEN MILLER 

GLENN MYERS, JR. 



DEGREES CONFERRED-CONTINUED 

RAY TROY OELSCHLAGER 

PAUL GATES PARSONS 

WENDELL ROBERT POLK 

HENRY BLAND POWNALL 

EDWIN MOTT PRUDAMES 

WORRELL FRANZONI PRUDEN 

HAROLD ROACH 

WILLIAM CURTIS ROCKEFELLER 

BRUCE HERBERT RULE 

WILLIAM HENRY SAYLOR 

CHARLES PHILIP SCHOELLER 

MERVIN ARNO SCHUHART 

WII.LIAM FRANCIS SCHULTZ 

RICHARD ALLEN SEARLE 

JOSEPH SHEFFET 

ROBERT LANSING SHERMAN 

WILLIAM REEVES SHULER 

ROBERT WOODLAND ST. CLAIR 

KENNETH HAYES SWART 

RICHARD NOTLEY THOMAS 

GRANT DELBERT VENERABLE 

GEORGE GILBERT WATSON 

ROBERT CLAY VVHERRITT 

HALLEY W OU"E 

DAVID YUE-KWONG WONG 
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lInunrs. 1932 

JUNIOR TRAVEL PHIZES: CHARLES DuBoIS CORYELL, ",VILLLDI A. l\IEIISMAN 

JUNIOR SCHOLARS: ROBERT CARIION ANDEHSON, ALEXANDER CUANE CHART

ERS, JR., JACK TAYLOR CORTELYOe, EDWAUD BUSHNELL DOLL, HOWARD 

EAST GULICK, ERNEST RUSSELL HOWARD, ROBERT ADRIAN HOWAHD, 

FORD LAWRENCE JOHNSON, PAUL LOUIS KARTZKE, CHARLES VERNON 

NEWTON, XELSON PERRY NIES, HERBERT SPENCER RIBNEH, DONALD R. 

ROOKE, LOUIS PEHRY SEXTON, GLEN'"' ",VAKELIN ",VEAVER 

SOPHOMORE SCHOLARS: 'VARD WILSON BEMAN, WYCHE DEAN CALDWELl., 

",VILLIAlII GORDON COX, CHARLES JAMES GIllES, THOMAS WILUAM GRIF

FITHS, RICHARD HENRY JAHNS, JAMES HENRY JENNISON, ",VALLACE 

J. S. JOHNSON, ROBEHT LINCOLN KRA:\fER, HENRI ARTHUR LEVY, JOHN 

LISOL, WILUAM BUHDETTE McLEAN, KENNETH SANBORN PITZER, LAU

RENCE STUPPY, DONALD LAURENCE YOUNG 

BLACKER FRESHMAN SCHOLARS: 

MAURICE SKLAR, Hollywood High School 

TYLER F. THOMPSON, Corona High School 

THEODORE VEllMEULEN, Belmont High School 

VOLL"IER VINCENT WOOD, Catalina Island School for Boys 

WILLIAM WHITE WOODBUllY, Alhambra High School 

DRAKE FRESHlIIAN SCHOLAHS: 

STANFORD 'VILLIAM BRIGGS, Jefferson High School, Portland, Oregon 

ALBEllT LAZENBY CHEAL, Hollywood High School 

CLAllENCE FRANCIS GOODHEAllT, North Hollywood High School 

PAUL HAHVEY HA"IMOND, Lewis and Clark High School, Spokane, 

Washington 

ROBERT GEORGE HEITZ, Huntington Beaeh Union High School 

'BRUCE LA'l'HAN HICKS, Pasa~na Junior College 

ROBERT LEE JANES, Mechanic Arts High School, St. Paul, Minnesota 

ALEXANDER IvAN KOSSIAKOFF, Lincoln High School, Seattle, Wash-

ington 

TIIOlIIAS LAURITSEN, Pasadena Junior College 

ROBERT AU'HED McI>iTYRE, Bell High School 

LEO JOSEPH MILAN, North Hollywood High School 

EDWIN WOOL1UAN PAXSON, Manual Training High School, Brooklyn, 

New York 

CONGER PEACE PRIZE: 

CECIL LLOYD KILLGOllE, JOSEPH SHEFFFa' 



~rabuatr ~tubrnt!i 

Ahbreviations: Eng., Engineering; Sci., Science; EE, Electrical Enginee"illg; 
~IE, l\Iechanical Engineering; CE, Civil Engineering; Ch, Chemistry; Ch E, Chem
ical Engineering; Ph, Physics; Ge, Geology; 1Ia, 1Iathematics; AE, Aeronautical 
Engineering; Bi, Biology, 

(t) following a student's name indicates that he has heen admitted to candidacy 
for the degree of Doctor of Philosophy. 

NA::vfE 

AGER, RAYMOND WELLINGTON (t) 
B.S., California Institute, 1922 

MAJOR 
SUBJECT HOME ADDRESS 

EE Pasadena 

ALCOCK, EDWARD DAY 
A.B., lJniversity of California at 

ALDEN, LUCAS AVERY (t) 

Ph Los Angeles 
Los Angeles, 1930 

Ph Montrose 
B.S., California Institute, 1931 

ANDERSON, ALFRED BERNHARD c. (t) Ph Los Angeles 
A.B., University of California at Los Angeles, 1928 

ANDERSON, GEORGE HAROLD (t) Ge Burbank 
A.B., Stanford lJniversity, 1917; A.M., 1920 

ApPLEGATE, LINDSAY MORITZ EE Portland, Oregon 
B.S., University of vVashingtoll, 1921; Professional Degree of Electrical Engi
neer, 1930 

ATWATER, EUGENE EE Los Angeles 
B.S., California Institute, 1929; M.S., 19,10 

BAILEY, ARTHUR CARTLAND Ph New York, New York 
B.Sc., Penn College, 1909; 1\1.Sc., Iowa State College, 1926 

BARTON, ROBERT c. (t) Ch Pittsburgh, Pennsylvania 
B.S., Carnegie Institute of Technology, 1929; M.S., 1930 

BECKWITH, STEHLING (t) EE Pasadena 
A.D., Stanford University, 1927; J'vLS., lJniYersity of Pittsburgh, 1929 

BELL, FRANK WAGNER (t) Ge Pasadena 
B.S., California Institute, 1928 

BERGREN, WILLIAM RAYMOND 
B.S., California Institute, 1932 

BERRY, WILLIAM LADHU 
B.S., California Institute, 1932 

Bi 

EE 

Pasadena 

Yonkers, New York 

BILINSKY, SOLOMON Ma St. Louis, Missouri 
A.B., Washington University, 1931; A. 1\'1. , 1932 

- BINDER, RAYMOND CHARLES ME Chicago, Illinois 
B.S., Massachusetts Institute of Technology, 1930 

BLAIR, CHARLES MELVIN Ch Vernon, Texas 
B.A., The Rice Institute, 19,11; M.A., 19,12 

BODE, FRANCIS DASHWOOD (t) Ge South Pasadena 
B.S., California Institute, 1930; M.S., 1931 

BOLGER, HENRY JOSEPH, C. S. C. Ph Notre Dame, Indiana 
A.B., University of ]\Totre Dame, 1924; M.A., Catholic University of America, 
1929 

BONNER, JAMES FREDIIICK U) 
B.A., University of Utah, 1931 

BONNER, LYMAN GAYLORD 

Bi Salt Lake City, Utah 

Ch Salt Lake City, Utah 

EE San Luis Obispo 
B.A., University of Utah, 1932 

BOWDEN, FUEDEIIICK WILLIAM 
n.s., California Institute, 1932 

~ BOWEN, WILLIAM HAROLD AE Pasadena 
B.S., lJniversity of California, 11)28; M:.S .. California Institute, 1932 

BOWMAN, FRED BERKLEY CE Buffalo, New York 
B.S., The State College of \Vaohingtoll, 1928 
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MAJOR 
NAME SUBJECT HOME ADDRESS 

. _____ BRICE, RICHARD THEOBOLD Ph Atlanta, Georgia 
B.S., Emory University, 1931; M.S., 1932 

BROADWELL, SAllI17EL JONATHAN (t) Ph Monterey Park 
B.S., Throop College of Technology, 1918; M.S., University of Chicago, 1920 

BROCKWAY, LAWRENCE OLIN (t) Ch Wichita, Kansas 
B.S., University of l'\ ebraska, 1929; M.S., 1930 

BROWN, VINTON AUSTIN Ph Mesa, Arizona 
B.S., University of Arizona, 1929; M.S., 1931 

BR17BAKER, ·WILSON MARCUS Ph West Alexandria, Ohio 
A.B., Miami University, 1932 

. BRUCE, ERNEST GUY AE Hemet 
B.S., University of California, 1929 

CARRICO, J A:lIES LEON Ch Aubrey, Texas 
B.A., North Texas State Teachers College, 1927; B.S., 1929; M.A., University 
of Texas, 1931 

CAWLEY, CLIFFORD COllIER 
B.S., California Institute, 1932 

. CHATTERTON, JAY HEWITT 
B.S., Oregon State College, 1932 

CHILLSOX, CHARLES WHITE 
A.B., Stanford University, 1929 

CE Los Angeles 

Ma Portland, Oregon 

ChE Hollywood 

CHRISTENSEN, CORNELL TAYLOR Ph Logan, Utah 

Bakersfield 
B.S., Utah State Agricultural College, 1932 

CLARK, DONALD SHERMAN ME 
B.S., California Institute, 1929; M.S., 1930 

CLIFFORD, ALFRED HOBLITZELLE (t) Ma Pasadena 
A.B., Yale T;niversity, 1929 

COBINE, JAMES DILLON 
B.S., university of \Viscollsin, 

COGEN, WILLIAM MAURICE 

EE Madison, Wisconsin 
1931; M.S., California Institute, 1932 

Ge Los Angeles 
B.S., California Institute, 1931 

COOKSEY, CHARLTON Dows, JR. 
B.S., Yale University, 1932 

CORYELL, CHARLES DuBoIS 
B.S., California Institute, 1932 

Cox, EVERETT FRANKLIN (t) 
A.B., Miami L'"niversity, 1930 

CRANE, HORACE RICHARD (t) 
B.S., California Institute, 1930 

CRAWFORD, ALBERT THOMAS 
B.S., California Institute, 1931 

CRAWLEY, CLYDE BROOKS (t) 
B.A., University of Kentucky, 1930; 

CURRY, H. DONALD 
B.A., State University of Iowa, 1929; 

... -. CZAMANSKE, MILTON EUGENE 
M.E., Marquette University, 1931 

DARLINGTON, JOSEPH HUBBARD 

Ge New Haven, Connecticut 

Ch Alhambra 

Ph Eaton, Ohio 

Ph Turlock 

Ch E Santa Ana 

Ph Henderson, Kentucky 
M.S., 1931 

Ge Tulare 
M.S., 1930 
AE Milwaukee, Wisconsin 

Ph La Jolla 
A.B., Bowdoin College, 1928; B.A., Cambridge University, England, 1931 

DAVIS, EDWIN NATHEN ME Midwest, Wyoming 
B.S., University of \Vyoming, 1931 

DELSASSO, LEO PETER Ph Los Angeles 
A.B., University of California at Los AnKeles, 1925 -t DELSASSO, LEWIS A. Ph Los Angeles 
A.B., University of California at Los Angeles, 1930 

~~ DEVORE, HENRY BLYTHE (t) Ph Monongahela, Pennsylvania 
B.S,. Pennsylvania State Coilege, 1926; M.S., 1927 



NAME 

DICKINSON, BERNARD NEIL 

GRADUATE STUDENTS 

MAJOR 
SUBJECT IIO~!E ADDRESS 

Ch N orman, Oklahoma 
M.S., 1931 
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B.A., University of Oklahoma, 1929; 
DONNELLY, MAURICE GHIRARR (t) 

E.M., Colorado School of Mines, 1929 
Ge Johnsonburg, Pennsylvania 

DUNCAN, SYDNEY FORD ME Los Angeles 
B.S. (ME), California Institute, 1924; B.S. (EE), 1925 

EBERZ, WILLIAM FERDINAND (t) Ch E Altadena 
B.S., California Institute, 1931 

ELLIOTT, NORMAN Ch Midland, Michigan 
A.B., Oberlin College, 1929; A.M., 1930 

ELLIS, EMORY LEON (t) Bi San Diego 
B.S., California Institute, 1930; M.S., 1932 

ERICSON, DAVID BARNARD Ge 
B.S., Massachusetts Institute of Technology, 

ETOW, EITARO AE 
B.S., Montana State College, 1930 

Paris, France 
1931 

Glasgow, Montana 

EVANS, WILLIAM MORRIS EE Long Beach 
B.S., University of Southern California, 1932 

FINDLAY, WILLARD ALEXANDER (t) Ge Pasadena 
B.S., California Institute, 1929; M.S., 1932 

FREEMAN, ROBERT B. ME Pasadena 
B.S., California Institute, 1932 

GAINDER, MELVIN EARNEST EE San Diego 
B.S., California Institute, 1926; M.S., University of Pittsburgh, 1931 

GEHRIG, ARTHUR GUSTAVE ME Pasadena 
B.S., University of Illinois, 1917; M.S., 1919 

GOLDSTEIN, JULIAN RICHARD AE Rochester, New York 
B.S., University of Rochester, 1932 

GREGORY, CARTER HOLT 
B.S., California Institute, 1931 

GRIEST, RAYMOND HOWARD 
B.S., California Institute, 1932 

Ph San Marino 

EE Los Angeles 

GUNDERSON, NORMAN ROBERT Ch E Randsburg 
B.S., California Institute, 1931; M.S., 1932 

HABLUTZEL, CHARLES EDWARD, JR. (t) Ph San Jose 
A.B., Stanford University, 1925; A.M., 1926 

HARNESS, GEORGE THOMAS (t) EE Glendale 
B.S., California Institute, 1928 

HARSHMAN, ELBERT NELSON 
B.S., California Institute, 1932 

HASLER, MAURICE FRED (t) 

Ge 

Ph 

Brawley 

Hollywood 
B.S., California Institute, 1929; M.S., 1930 

HAWLEY, PAUL FREDERICK EE Miami, Arizona 
B.S., University of Arizona, 1932 

HAYNES, BENARTHUR CASTLE 
B.S., California Institute, 1932 

HAYNES, SHERWOOD KIMBALL 
A.B., Williams College, 1932 

HEGARDT, KARL EDWARD 
B.S., California Institute, 1932 

HIBBS, FRANK JOHN, JR. 
B.S., California Institute, 1932 

HIEBER, JOHN GEORGE 
B.S., Alabama Polytechnic Institute, 

HILL, EARL S. 
B.S., Oregon State College, 1930 

HISS, JOHN KNOWLTON 
A.B., Cornell University, 1932 

ME Pasadena 

Ph Allston, Massachusetts 

EE Downey 

ME Los Angeles 

EE Cullman, Alabama 
1925; M.S., University of Pittsburgh, 1932 

ME Pasadena 

Ph Santa Monica 
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N.nIE 
HODGE, MILLS SCHUYLI:R 

B.S., California Institute, 1932 
HOLZ;lIAN, BENJAlIIIN 

B.S., California Institute, 1931 
HOOPER, DUNCAN LEVEIUCH 

B.S., Yale University, 1930 
HOWSE, SAMUEL ERIC 

B.S., California Institute, 1930 
Hsu, CHUEN CHANG 

B.S., Georgia School of Technclogy, 
HlCLTGREN, RALPH RAY:lIOND (t) 

B.S., University of California, 1928; 
JACOBS, ROBERT BYRON (t) 

B.S., California Institute, 1931 
JOHNSON, JOSEF JERO;lIE 

B.S., California Institute, 1930 
JOHNSON, LANE, JR. 

:\IAJoR 
SUBJECT HO),[E .ADDRESS 

EE Pasadena 

Ge Los Angeles 

ChE Pasadena 

EE Hollywood 

EE Shanghai, China 
1932 

Ch Los Angeles 
:I.1.S., University of Utah, 1929 

Ph Santa Monica 

Ph Pasadena 

AE Pasadena 
1929 B.S., Carnegie Institute of Technology, 

JORDAN, WALTER HARRISON (t) Ph Salem, Oregon 
M.S., 1931 A.B., University of Oklahoma, 1930; 

KAMlIIER, ERWIN 'VILLIAM Ph Kingston, Illinois 
A.B., Valparaiso University, 1932 

'KAYE, ALBERT LOUIS Ch 
B.S., 1fassachusetts Institute of Technolog-y, 

KEIGHLEY, GEOFFREY L. Bi 
B.A., University of Toronto, 1926 

New York, New York 
1931; M.S., 1932 
Canada 

KEMMER, PAUL HANES AE Lima, Ohio 
Graduated Air Service Ad\'anced Flying School, U. S. Army, 1922; Graduated 
Air Service Technical School, 1923, 19:::24; Graduated Air Corps Engineering 
School, U. S. Army, 1929, 1930 

KEMNITZER, LUIS EMMETT 
A.B., Stanford ·University, ]925 

KENDALL, ROBERT COMBS 
B.A., DePauw University, 1932 

KINSLER, LAWRENCE EDWARD (t) 
B.S., California Institute, 1931 

KITUSDA, KAN AME 
B.S., Tri-State ColleRe, 1932 

KOCH, ALBERT ARTHUR 

Ge Altadena 

Ph Jeffersonville, Indiana 

Ph Los Angeles 

AE Tokyo, Japan 

CE Pasadena 
B.S., Armour Institute of Technology, 1932 

KOHN, GUSTAVE KUSSY Ch Los Angeles 
B.S., New York Gniversity, 1930 

KIllCK, IRVING PARKHURST (t) 
A.B., University of California, 1928 

Ge Hollywood 

KROGER, FRED HUTTON 
B.S., University of Colorado, 

KUETHE, ARNOLD MARTIN (-1-) 
Ph.B., Ripon College, 1926 

EE New York, New York 
1904; M.S., 1905 

KUHN, JACKSON G. 
B.S., California Institute, 1928 

LARSEN, WILLIAM ARTHUR 
B.S., University of Utah, 1932 

AE Marshfield, 'Visconsin 

EE Pasadena 

CE Ogden, Utah 

LAUBENFELS, CLARENCE R. DE AE Los Angeles 
B.S. (ME), Iowa State College, 1917; B.S. (EE), 1917; (Professional) 

Ph New Haven, Connecticut 
Mechanical Engineer, 1931 

LEWIS, CHARLTON MINER (t) 
B.A., Yale Gniversity, 1929 

LEWIS, WILLIAM BRADLEY Ch Los Angeles 
B.A., Williams College, 1927; M.S., California Institute, 1929 



GRADUATE STUDENTS 

NAME 

LIPP, JAMES EVERETT 
B.S., California Institute, 1932 

LISSMAN, MARCEL ALFRED 

MAJOR 
SUBJECT llO_\lE ADDRESS 

AE Los Angeles 

Ph Alhambra 
A.B., Stanford L:niversity, 1925; E.E., 1926 
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LIU, YUN-PU Ch Gianyen, Taichow, Kiangsu, 
B.S., University of Arnoy, China, 1927; China 
nLA., Univ. of So. California, 1931 

LLOYD, PAUL EUGENE 
A.B., Stanford University, 1929 

.- LYONS, ERNEST HERBERT, JR. 
B.S., Massachusetts Institute of 

_-- MAGDEN, JOHN LESLIE 

Ph Hollywood 

Ch Kenilworth, Illinois 
Technology, 1931 

AE North Hollywood 
B.S., University of California, 1929 

MATHEWS, ADIN ERNEST EE Peyton, Colorado 
B.S., University of Southern California, 1931 

MCCULLOUGH, JAMES DOUGLAS Ch Long Beach 
A.B., University of California at Los Angeles, 1932 

MCGARRY, JOHN FELBERT ME Hermosa Beach 
B.S., California Institute, 1931; M.S., 1932 

McMoRRIS, JOHN (t) Ch Strong City, Kansas 
A.B., ColIege of Emporia, 1924 

MCNEELY, JOHN KNOX EE Los Angeles 
B.S., University of California, 1908; A.M., University of Southern California, 
1917; E.E., University of Illinois, 1923 

MEDLIN, WILLIAM VIRGIL Ch Tracy 
B.S., University of California, 1932 

MICHAL, EDWIN BARTHOLMEW ME Round Mountain, Nevada 
B.S., University of Nevada, 1932 

MILES, ERIC JOHNSTONE EE Long Beach 
B.S., University of Colorado, 1931; M.S., California Institute, 1932 

AE Phoenix, Arizona MILLS, ROSCOE HARLAN 
B.A., Pomona College, 1928 

MOORE, NORTON BARTLETT (t) AE Rocklin 
A.B., University of California, 1929; M.S .. Purdue University, 1931 

- MORGENSTIERNE, CARL CHRISTIAN EE Oslo, Norway 
E.E., Institut Electrotechnique de Grenoble, France, 1929; M.S., California 
Institute, 19.12 

MUNRO, GEORGE CLARKSON (t) 
A.B., University of California at 

MURDOCK, KEITH 
B.S., University of Utah, 1925 

MURPHY, FRANKLIN MAC 
B.A., University of California at 

MYERS, ALBERT EDWARD (t) 
B.S., California Institute, 1929 

NEDDERMEYER, SETH HENRY 
A.B., Stanford University, 1929 

Ph Rifle, Colorado 
Los Angeles, 1929 

ME Pasadena 

Ge Wheaton, Minnesota 
Los Ange'es, 1928 

Ch Los Angeles 

Ph San Clemente 

NEWMEYER, WILLIAM LAWRENCE, JR. EE Los Angeles 
B.S., Case School of Applied Science, 1916 

NORDQUIST, JOHN l\fELVILLE 
A.B., Park College, 1929; M.S., 

NORTH, DWIGHT OLCOTT (t) 
B.S., Wesleyan University, 1930 

OMSTED, HARALD 

AE Collins, Missouri 
University of Oklahoma, 1931 

Ph West Hartford, Connecticut 

CE Alameda 
Graduated Norway Institute of Technology, Trondhjem, Norway, 1923 

OULTON, THO~IAS DIXON Bi Pasadena 
B.S., California Institute, 1~32 
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KAME 
PETERSON, RAYMOND ALFRED (t) 

B.S., California Institute, 1931 
PICKERING, \VILLIAM HAYWARD 

B.S., California Institute, 1932 

MAJOR 
SUBJECT HOME ADDRESS 

Ge Denver, Colorado 

Ph Christchurch, New Zealand 

PICKLES, \VILLIAM MORLEY, JR. EE EI Paso, Texas 
B.S., School of Mines and 1fetallurgy, MIssouri, 1932 

PLEASANTS, JOHN GIBSON EE Los Angeles 
B.S., University of Southern California, 1929; M.S., California Institute, 1930 

POOLE, ALBERT ROBERTS Ma Vancouver, B. C., Canada 
B.A., University of British Columbia, 1929; M.A., 1931 

POPENOE, WILLIS PARKISON Ge Silver Springs, Maryland 
B.S., George \Vashington University, 1929 

PORTER, ARZA FRANCIS CE Arroyo Grande 
B.S., University of Santa Clara, 1932 

PRATER, ARTHUR NICKOLAS Ch Glendale 
A.B., University of California at Los Angeles, 1932 

PRUDEN, WORRELL FRANZONI CE Pasadena 
B.S., California Institute, 1932 

PUGH, ROBERT EUGENE, JR. 
B.A., Lake Forest College, 1929 

RAITT, RUSSELL WATSON 

Ph 

Ph 

Lake Forest, Illinois 

South Pasadena 
B.S., California Institute, 1929; M.S., 1932 

READ, JOHN (t) Ph Littleover, Derby, England 
B.S., London University, 1931 

REED, ALBERT CLARK 
B.S., California Institute, 1929 

RICE, HARINGTON MOLESWORTH 
ANTHONY (t) 

AE Los Angeles 

B.A., University of British Columbia, 
Ge Duncan, B. C., Canada 

1923; M.A., 1931 
RIDI:NOUR, LOUIs NICOT, JR. 

B.S., University of Chicago, 1932 
ROACH, HAROLD 

B.S., California Institute, 1932 
ROCKEI'ELLER, WILLIAM CURTIS 

B.S., California Institute, 1932 
ROMER, ALFRED (t) 

B.A., Williams College, 1928 
ROOD, PAUL 

A.B., Albion College, 1916; A.M., 
ROOT, LEONARD EUGENE 

B.A., College of the Pacific, 1932 
ROSE, ROIlERT SELDEN (t) 

A.B., Harvard University, 1930 
ROSENBERG, BENJAMIN 

B.S., Temple University, 1932 
RUFF, HORACE EWING, JR. 

B.S., Hendrix College, 1922 

Ph Chicago, Illinois 

CE Los Angeles 

ME Pasadena 

Ph Brooklyn, New York 

Ph Kalamazoo, Michigan 
University of Michigan, 1921 

AE Stockton 

Ch Marquette, Michigan 

Ph Philadelphia, Pennsylvania 

AE Smackover, Arkansas 

SAGE, BRUCE HORNBROOK ME State College, New Mexico 
B.S., New Mexico College of Agriculture and Mechanical Arts, 1929; M.S., 
California Institute, 1931 

SARGENT, MARSTEN CLEAVES (t) 
A.B., Harvard College, 1928 

SCHAAFSl\fA, JAN GERARD 
B.S., California Institute, 1932 

SCHLECHTER, ARTHUR HERMAN 
B.S., University of Oklahoma, 1924 

SCHOELLER, PHILIP 
B.S., California Institute, 1932 

Bi Somerville, Massachusetts 

ChE Honolulu, T. H. 

EE Oklahoma City, Oklahoma 

CE Palmdale 



GRADUATE STUDENTS 

NAME 

SCHOTT, HERMANN FRANZ (t) 
B.S., California Institute, 1926 

SCOTT, HO~fER JUDKINS 
B.S., Iowa State CoJlege, 1932 

SECHLER, ERNEST EDWIN 

MAJOR 
SUBJECT HOME ADDRESS 

Bi Pasadena 

CE Des Moines, Iowa 

AE Pasadena 
B.S., California Institute, 

SHEFFET, JOSEPH 
1928; M.S. (ME), 1929; M.S. (AE), 1930 

CE Venice 
B.S., California Institute, 1932 

I SINNETTE, JOHN TOWNSEND, JR. 
B.S., California Institute, 1931 

SKOOG, FOLKE KARL 
B.S., California Institute, 1932 

SMITH, HAMPTON (t) 

Ph Pasadena 

Bi Alhambra 

Ge Monrovia 
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B.S., California Institute, 1928 
SMITH, JAMES ERNEST Ph Jamestown, North Dakota 

A.B., Jamestown College, 1932 
SMITH, ROBERT CHALFIN 

B.S., Oregon State College, 1932 
SMITS, HOWARD GARDNER 

B.S., California Institute, 1931 
SOLOMON, HYMAN 

California Institute 
" SOSKE, JOSHUA LAWRENCE (t) 

G.E., Colorado School of Mines, 
SPARKS, BRIAN ORVILLE 

B.S., California Institute, 1932 
STEFFENS, CARSTEN CONOVER (t) 

B.A., Syracuse University, 1930 
STIRTON, ROBERT INGERSOLL (t) 

B.S., California Institute, 1930 
SUGGS, ROBERT LESLIE 

Ph Portland, Oregon 

CE Glendale 

EE Los Angeles 

Ge Ardmore, South Dakota 
1929; M.S., California Institute, 1932 

Ph Los Angeles 

Ch Elmhurst, New York 

Ch Los Angeles 

B.S., Agricultural and Mechanical 
SWART, KENNETH HAYES 

EE San Antonio, Texas 
College of Texas, 1932 

ME Riverside 

Ph Pasadena 
B.S., California Institute, 1932 

TAYLOR, DANIEL DWIGHT (t) 
A.B., Colorado College, 1924 

TAYLOR, GEORGE FREDERIC (t) 
B.S., California Institute, 1929; 

THAYER, THOMAS P. 

Ge Los Angeles 
M.S., 1931 

B.A., University of Oregon, 1929; 
THIELE, CARL LESLIE 

B.S., California Institute, 1932 
THOMPSON, ISADORE 

B.S., California Institute, 1931 
TICKNER, ALVIN JAMES 

Ge Pasadena 
M.A., Northwestern University, 1931 

Ph Hollywood 

CE Los Angeles 

Ph Pasadena 
B.S., California Institute, 1932 

URMSTON, JOSEPH WINCHESTER (t) Ch San Marino 
B.A., University of California at Los Angeles, 1928; M.S., California Institute. 
1930 

VAILE, ROBERT BRAINARD, JR. EE Alhambra 
B.S., California Institute, 1927 

- VANONI, VITO AUGUST CE Camarillo 
B.S., California Institute, 1926; M.S., 1932 

VON SEGGERN, ERNEST ALFRED Ph Escondido 
B.A., University of California at Los Angeles, 1931 

WATSON, BERNARD BENNETT Ph Philadelphia, Pennsylvania 
A.B., Temple University, 1932 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

:'vrAJOl' 
KAME SUBJECl' HOME ADDI{ESS 

~WATSOX, RALPH MAYHEW ME Alhambra 
n.s., California Institute, 1927; ~LS., 1<)28 

\V A YLAND, J A:\fES HAHOLD Ph 
B.S., Gnivcrsity of Idaho, 1931 

\VEINIlAV.lU, SIDNEY (t) 
B.S., California Institute, 192~ 

\VEINSTEI"-, DAVID HAROLD (t) 
A.B., University of California. 1930 

\VEST, SA:\IUEL STEWART (-1-) 

Ph 

Ph 

Ph 
B.S., California Institnte, 1930; M.S., 1932 

WIDESS, RUIlIN EE 
B.S., California Institute, 1931 

WILSON, CHESTER EUGE"-E 
B.S., California Institute, 1932 

Ch 

\VILSO"-, EDGAR BRIGH'l', Ju. (t) Ch 
B.S., Princeton 1.Jniversity, 1930; 1I.A., 1931 

WILSON, OLIN CHADDOCK, JR. Astroph 
A.B., University of California, 1929 

\VILSON, ROIlERT WARHEN (t) Ge 
1932 

Boise, Idaho 

Pasadena 

Pasadena 

Pasadena 

Pasadena 

North Hollywood 

Yonkers, New York 

Pasadena 

Los Angeles 
B.S., California Institute, 1930; M.S., 

WISLICENUS, GEORGE FRIEDRICH (t) 
M.E., State Institute of Technology, 

ME Strassburg, Alsaee 

fornia Institute, 1931 
WOLF, ALEXANDER (t) 

\Vurzoerg, Germany, 1925; M.S., Cali· 

Ph 
B.S., University of Pennsylvania, 1924 

Philadelphia, Pennsylvania 

Porterville WOLFE, HALLEY 
B.S., California Institute, 1932 

\\rONG, DAVID YUE-KwONG 
B.A., University of Redlands, 1931; 

W OURAI.I., GEORGE HOIISON 
A.B., Temple UniYersity, 1929 

EE 

CE Tung Shan, Canton, China 
B.S., California Institute, 1932 

Ph Collingswood, New .Tersey 



Students who~c names ~re stan-ed attained honor standing (luring the preceding year. 

SENIOR CLASS 

NA1-IE 

Ashton, Willard Andrew 
Ayers, John Kimball 
Backus, Harrison Stout 
Bamberger, Sidney Francis 
Barnett, Earl Edgar 

.==- Bender, David Fulmer 
Berkley, Merrill 
Bonillas, Ygnacio 
Bower, Evan G. 
Brunner, Eugene Mittell 
Byrne, Ralph Edward, Jr. 
Carleton, Lee Thurston 
Chesson, George Henry 
Clark, David Lewis, Jr. 
Craig, Philip Henry 
Crawford, Edgar Grenfelle 
Cripps, Ray Hayward 
Crossman, Edward Bishop 
Dack, Bruce M. 
Dames, Trent Raysbrook 
Davis, James Donald 
Davis, Madison T. 
De Melita, Joseph 
Detmers, Fred H. 
Doescher, Russell Nimtz 
Douglass, Paul William 
Efromson, Philip Charles 

~Eisen, Nathan 
Elconin, Victor 
Fitch, Kenneth Stuart 
Fletcher, Robert Dawson 
Franklin, Elmer Sherwood 
Frieman, Rubin Harold 
Getzman, Edwin Samuel 
Goss, Louis Harold 
Gould, Laurence K. 
Grossman, Robert B. 
Halloran, James Joseph 
Hartmann, Gregory Kemenyi 
Hayes, Edward 
Herlin, Robert George 
Hill, James W. 
Hofmann, Oliver Dimmitt 

COURSE 

Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 

. Eng. 
Eng'. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 

OPTIOX 

ME 
CE 
Ch 
CE 
EE 
Ph 
ME 
Ge 
ME 
Ph 
CE 
Ph 
EE 
ME 
ME 
CE 
EE 
CE 
CE 
CE 
ME 
ME 
CE 
EE 
Ch 
Ma 
ME 
Ph 
Ma 
ME 
AE 
Ge 
Ch 
CE 
CE 
EE 
ME 
EE 
Ph 
EE 
ME 
EE 
CE 

HOME ADDRESS 

Pasadena 
Boulder City, Nevada 
Pasadena . 
Venice 
Pasadena 
Spokane, Washington 
Pasadena 
Hollywood 
Long Beaeh 
Santa Paula 
Kansas City, Missouri 
Los Angeles 
Fair Oaks 
Newton, Iowa 
Burbank 
Pasadena 
Hollvwood 
Bre~twood Heights 
Los Angeles 
San Diego 
Los Angeles 
Pasadena 
Los Angeles 
Los Angeles 
Santa Monica 
Pasadena 
Los Angeles 
Pasadena 
Los Angeles 
South Pasadena 
Huntington Park 
Los Angeles 
Los Angeles 
Claremont 
San Gabriel 
Alhambra 
Beverly Hills 
Anaconda, Montana 
New York, New York 
EI Monte 
EI Paso, Texas 
Pasadena 
Eagle Rock 
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NAME COURSE OPTION HOME ADDRESS 

Hogan, Robert Charles Eng. ME Durango, Colorado 
Holman, Rudolph George Eng. ME Pasadena 
Hunter, Francis Robert Sci. Bi Claremont 
Johnson, James Stanley Eng. ME Pasadena 
Johnson, Samuel Yorks Eng. CE Pasadena 
Keeley, Kedric Vincent Sci. Ph ElMonte 
Keenan, J. Stanley Eng. ME Los Angeles 
Kennedy, E. Russell Sci. Ch Los Angeles 
Lamel, Arthur Edward Eng. EE Los Angeles 
Laslett, Lawrence Jackson Sci. Ph Pasadena 
Lewis, Wyatt Hunter Sci. ChE Glendora 
Libby, Alexander Feller Eng. EE San Bernardino 
Lockhart, Ernest Ray Eng. ME El Paso, Texas 
Macdonald, Robert George Eng. CE Hollywood 

- Marlow, Douglas George Sci. 
Mathewson, Arthur 

Ph Newport Beach 

Adelbert, Jr. Eng. ME Coronado 
Matson, Edward J. Eng. ME Altadena 
McCleery, Walter Lyde Eng. ME Honolulu, Hawaii 
Mead, Robert R. Eng. ME Pasadena 
Mehm, Joseph A. Eng. ME EIMonte 
Mendenhall, John Dale Eng. CE Van Nuys 
Mersman, William A. Sci. Ma Alhambra 
Meskell, John Edward Eng. ME Altadena 
Mitchel, Theodore Samuel Eng. AE Alhambra 
Monning, John Chester Eng. CE Los Angeles 
Moore, William W. Eng. CE Pasadena 
Morgan, Wendal AIton Eng. EE Los Angeles 
Newcombe, Dennis Arthur Sci. Ch Los Angeles 
Nicholson, Hunter Sci. ChE Los Angeles 
OIds, Earl Mortimer Sci. Ch Los Angeles 
Olson, Donald K. Sci. Ch Alhambra 
O'Neil, Hugh Michael Eng. CE Havre, Montana 
Palm, Bernhard Nelson Eng. ME San Marino 
Palmer, Durward Harry Eng. ME Fullerton 
Pauly, William Charles Eng. ME Los Angeles 
Perrine, Charles Dillon, Jr. Sci. Ph Hermosa Beach 
Pickett, George Henry Eng. CE Pasadena 
Pierce, John Robinson Eng. EE Pasadena 
Pipes, Louis Albert Eng. EE South Pasadena 
Plank, Dick August Eng. AE Pasadena 
Poulson, Donald F. Sci. Bi Idaho Falls, Idaho 
Prior, Christian Henry Sci. Ch Santa Monica 
Rice, Winston Randolph Eng. ME Los Angeles 
Robinette, Willard Clement Eng. ME Prescott, Arizona 
Russell, Richard Lord Eng. ME Long Beach 
Saurenman, Dean F. Eng. ME Pasadena 
Scholtz, Walter Eng. CE Los Angeles 
Secord, Grover Marion Eng. ME Alhambra 
Skaredoff, Nikolas N. Eng. ME Yokohama, Japan 



SENIOR CLASS 

NA~fE COURSE OPTIO)l" 

Smallman, Robert Leslie Eng. EE 
Smith, Alvin Joseph Eng. EE 
Smith, Warren Howard Eng. EE 
Spade, James Clifton Eng. ME 
Sparling, Jack Norman Eng. CE 
Spicer, Charles B. Eng. CE 
Stone, William Ellis Sci. Ch 
Strauss, Ferdinand Edward Eng. EE 
Suhr, Henry B. Sci. ChE 
Sullwold, John Sci. ChE 
Taylor, James Sci. Ch 
Terrill, Thomas Starr Eng. AE 
Tillman, Charles Emil Eng. ME 
Van Wingen, Nico Eng. CE 
Warfel, John Spencer Eng. ME 
Washburn, Dana Ernest Eng. ME 
Wheeler, George Sci. Ph. 
Wheeler, William Thornton Eng. CE 
Widess, Moses B. Eng. EE 

JUNIOR CLASS 

NAME 

* Anderson, Robert Carron 
Andrew, Thomas Adelbert 
Babcock, Horace Welcome 
Baldwin, Lawrence William 
Batdorf, Samuel Burbridge 
Birdsey, William Canvin 
Boche, Robert DeVore 
Boykin, Robert Owen, Jr. 
Boyle, John 
Brown, Robert 
Bushnell, David P. 
Campbell, James Richard 

COURSE 

Eng. 
Eng. 
Sci. (Ph) 
Sci. (Ph) 
Sci. (Ph) 
Eng. 
Sci. (Bi) 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

*Charters, Alexander Crane, Jr. Sci. (Ph) 
Eng. 
Eng. 

Childers, Milford Carlson 
Clark, Willis Henry, Jr. 
Clauser, Francis Hettinger 
Clauser, Milton Ure 
Cleveland, Donald Leroy 
Core, Edwin J. 

*Cortelyou, Jack Taylor 
Cox, Herbert Orville 
Craig, Carroll 
Crutchfield, Richard S. 
Dane, Paul Howard 
Desmond, Jack Maxwell 
Dietrich, Robert Alexander 
Dodge, Burnham H. 

Sci. (Ph) 
Sci. (Ph) 
Sci. (Ch E) 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

HOME ADDRESS 

Los Angeles 
Pasadena 
Pasadena 
Huntington Park 
Glendale 
Pasadena 
Colton 
Mosier, Oregon 
Hollywood 
Pacific Palisades 
Wildomar 
Pasadena 
San Pedro 
Pasadena 
Redondo Beach 
Altadena 
Oceano 
Richgrove 
Pasadena 

HOME ADDRESS 

Hollywood 
Brea 
Pasadena 
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Kansas City, Missouri 
San Mateo 
Pasadena 
Seattle, Washington 
Pasadena 
Pasadena 
Los Angeles 
Los Angeles 
Pasadena 
Portland, Oregon 
Pasadena 
Los Angeles 
Kansas City, Missouri 
Kansas City, Missouri 
Wilmar 
Ivanhoe 
Los Angeles 
Pomona 
Beverly Hills 
Pasadena 
Taft 
Pasadena 
Los Angeles 
South Pasadena 
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NA1IE 

*Doll, Edward Bushnell 
Donahue, Willis Ray 
Doyon, Walter 'William 
Dunbar, Oli\'er Churchill 
Escherich, Roland Herman 
Etter, Lewis Fort 
Everett, 'Wilhelm Sydow 
Ewing, Gordon Richardson 
Felt, Robert Carlen 
Forney, Gerard Joseph 
Fort, Robert Oscar 
Gardener, Cornelius Allen 
Gordon, Garford Gailord 
Graham, Alexander Joseph 
Graham, Eugene 
Gregory, James Nathaniel 
Grimes, Joseph \Vilbur 

*Gulick, Howard East 
._- Harper, William Wirick 

Haskins, Ray vVatt 
Hebel, Francis Frederick 
Heinrich, Albert 
Hinshaw, Meral William 
Holtom, Harold Thomas 

*Howard, Ernest Russell 
*Howard, Robert Adrian 

Howland, Walter Lavern 
Huene, Rudolf von Hoiningen 
Jaynes, Willis F. 

*J ohnson, Ford Lawrence 
Johnson, Norman Stanley 
J ones, Robert Gardner 
Judson, Jack Finlay 

*Kartzke, Paul Louis 
Kidd, Ray Edward 
Kilpatrick, Paul William 
Kurata, Fred 
Ledyard, Paul Hoyt 
Lien, Elvin Bernard 
Little, John Robert 
Lutes, David \Vallace 
Mahr, Andrew R., Jr. 
Marmont, George H. 
Mathcwson, Dan Reinert 
McCann, Gilbert Donald 
McClain, Franklin James 
:\1ichcner, Harold David 
!lIiller, Guy Oscar 
}100re, Morton Estes 
!l10rris, Lee Pierce 

Sci. (Ph) 
Sci. (Bi) 
Eng. 
Sci. (Ph) 
Eng. 
Eng. 
Sci. (Ph) 
Eng. 
Sci. (Ge) 
Sci. (Ch E) 
Eng. 
Eng. 
Sci. (Ph) 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. (Ph) 
Sci. (Ph) 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. (Ph) 
Eng. 
Eng. 
Eng. 
Sci. (Ph) 
Eng. 
Sci. (Ch) 
Sci. (Ge) 
Eng. 
Eng. 
Sci (Ch E) 
Sci (Ch E) 
Eng. 
Sci. (Ch) 
Eng. 
Eng. 
Eng. 
Sci. (Ma) 
Eng. 
Eng. 
Eng. 
Sci. (Bi) 
Eng. 
Eng. 
Eng. 

HOME ADDRESS 

Los Angeles 
Ontario 
Los Angeles 
Canton, Mass. 
Altadena 
Los Angeles 
Ventura 
Topeka, Kansas 
Gardena 
Hollywood 
Los Angeles 
Simi 
Pasadena 
Long Beach 
Los Angeles 
San Marino 
Glendale 
Glendale 
Pasadena 
Pasadena 
Carpinterh 
Pasadena 
Altadena 
Pasadena 
Pasadena 
Los Angeles 
Temple City 
Alhambra 
Pasadena 
Ephraim, Utah 
Pasadena 
Long Beach 
Pasadena 
Pasadena 
Monrovia 
Los Angeles 
Rialto 
Pasadena 
Tacoma, Washington 
Xenia, Ohio 
LaMesa 
Santa Ana 
Hollywood 
Coronado 
Glendale 
Los Angdes 
Pasadena 
San Marino 
Hollywood 
Hollywood 



NAME 

Myers, Bryant Elmer 
Nakano, Mitsuru 
Naylor, Ralph Arthur 

*l'\ewton, Charles Vernon 
Nichols, Robert Maurice 
l'\icolson, Garth Fancher 

*Nies, Nelson Perry 
Parker, Richard Tudor 
Patrick, W. Charles 
Patton, Warren Lomax 
Paxson, Edwin Woolman 
Pearne, John Frederick 
Pier, Everett Harry 
Radford, James Croxton 
Roberts, Paul Clark 
Romoli, John Albert 

*Rooke, Donald R. 
Sarno, Dante Hcctor 
Schaak, Frank Augustus 
Schiller, Harold 
Schneider, Charles Louis 
Schreck, J. Robert 
Schwien, Nevin 

*Sexton, Louis Perry 
Sharp, Robert Phillip 
Sherborne, John Elliott 
Shipley, William Clapper 
Shoemaker, Orin Hcnderson 
Simmons, Edward E. 
Skinner, Davis Ayres 
Sluder, Darrell Hayes 
Smith, Gale Moreland 
Smith, George Sidney 
Stevenson, Arthur Louis 
Switzer, Alfred Ivan 
Thomas, Charles Franklin 
Thompson, Alverdo Earnest 
Tracy, Francis Gallatin 
Traynor, Raymond William 
Van Os dol, George William 
Wallcy, Bernard 
Warren, Kenneth P. 

*"\\Teaver, Glenn Wakelin 
Wheeler, Edgar J. 
Whistler, Ralph Edward 
'Vhite, Charles Edward 
Whittaker, William Robert 
'ViIs on, William Wayne 
V{oodward, Glen Everett 
'Wyatt, Francis William 

JUNIOR CLASS 

COUHSE 

Eng. 
Eng. 
Sci. (Ch) 
Eng. 
Eng. 
Eng. 
Sci. (Ge) 
Eng. 
Sci. (Ch) 
Eng. 
Sci. (Ph) 
Eng. 
Eng. 
Sci. (Ch E) 
Eng. 
Eng. 
Eng. 
Sci. (Ch E) 
Eng. 
Sci. (Ch E) 
Sci. (Bi) 
Eng. 
Eng. 
Eng. 
Sci. (Ge) 
Sci. (Ch) 
Sci. (Ph) 
Eng. 
Eng. 
Sci. (Ch E) 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. (Ch E) 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. (Ch E) 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. (Ch E) 
Sci. (Ch E) 

I-IOME ADDRESS 

Santa Barbara 
Los Angeles 
Pasadena 
Westwood 
Glendale 
Pasadena 
Los Angeles 
Los Angeles 
Huntington Beach 
San Diego 
Sayville, N ew York 
Los Angeles 
Monrovia 
South Pasadena 
Crestline 
Los Angeles 
Pasadena 
Pasadena 
Pasadena 
Venice 
Tujunga 
Los Angeles 
San Marino 
Los Angeles 
Oxnard 
Long Beach 
Los Angeles 
Anaheim 
Los Angeles 
Los Angeles 
Alhambra 
Coconut Grove, Florida 
Oakland 
Riverside 
San Gabriel 
Pasadena 
Los Angeles 
Carsbad, New Mexico 
Los Angeles 
Los Angeles 
Los Angeles 
Orange 
Compton 
Alhambra 
Ontario 
EIMontc 
Los Angeles 
Pasadena 
Upland 
Boulder City, Nevada 
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SOPHOMORE CLASS 
NAME 

Allardt, Frederick Hamilton 
Bailey, Jay Richard 
Bakeman, Robert Tate 
Baker, Horace 'White 
Baxter, Charles Parker 
Becker, Leon Sangamon 
Beerbower, Alan 

*Beman, Ward Wilson 
Binkley, Jack Thomas 
Browder, Lewis Blakely 
Browne, James Bell 

*Caldwell, Wyche Dean 
Callis, Dale Elwyn 
Campbell, William Edward, Jr. 
Carlton, Robert Ogden 
Caward, Olin Mason 
Chamberlain, Donald Newton 
Chivens, Clyde Cuthbertson 
Condon, John 

*Cox, William Gordon 
Davenport, Horace Willard 
Davenport, Lind Burnett 
Davies, James Allman 
Deahl, Thomas Jay 
Dekker, Albert Orno 
Dennett, Edward H. G. 
Dewees, Norman Branson 
Dickson, John Fraser, Jr. 
Douglas, Duncan Howitt 
Dourson, Robert Henry 
Draemel, Frederick Clise 
Drummond, Finlay True 
Edwards, Eugene Leroy 
Edwards, Jackson 
Ehrenberg, Gustave, Jr. 
Elmendorf, Charles Halsey 
Emmel, Victor Meyer 
Engelder, Arthur Edward 
Estes, Harry De 
Evans, Harrison Milton 
Ferver, Greer Wilson 
Field, Frank Payne 
Fleming, Lawrence Thomas 
Fowler, Fenton Scarbrough 
Frazee, John Love 
Fuhrmann, Hans Herman 
Gallant, Charles James, Jr. 
Gay, Francis Rowell 
Gelzer, John Roswell 

COURSE 

Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 

HOME ADDRESS 

Fresno 
Hollywood 
Los Angeles 
Glendora 
Kansas City, Missouri 
Los Angeles 
Warren, Arizona 
Los Angeles 
San Diego 
South Pasadena 
Hollywood 
San Diego 
Lompoc 
Pasadena 
Portland, Oregon 
Hollywood 
Glendora 
Burbank 
Beverly Hills 
Los Angeles 
Glendale 
Monrovia 
Pasadena 
Long Beach 
Glendale 
Modesto 
San Gabriel 
Binghamton, New York 
Pasadena 
Redondo Beach 
Coronado 
La Jolla 
Pasadena 
Pasadena 
San Diego 
Westwood Hills 
Portland, Oregon 
Douglas, Arizona 
Compton 
Los Angeles 
Long Beach 
Los Angeles 
Los Angeles 
Los Angeles 
Reno, Nevada 
Los Angeles 
Los Angeles 
Redlands 
St. Louis, Missouri 



SOPHOMORE CLASS 

NAME 

*Gibbs, Charles James 
Gluckman, Howard Philip 
Gordon, Adrian Hugh 
Green, Emerson Ward 
Green, Nathaniel Baldwin 
Hallanger, Robert John 
Hand, Ross Lowell 
Harris, William Richard 
Hartzell, Wilbur Gaus 
Higley, John Ball 
Holt, Grant Herbert 
Homann, Ralph E., Jr. 
Inman, Byron Noll 
Isenhower, Gerald Victor 
Isham, Arthur Earl, Jr. 
Jackson, Thomas 

*Jahns, Richard Henry 
Jansen, Richard Martin 

* Jennison, James Henry 
*Johnson, Wallace J. S. 
J ones, Clyde Branson 
J ones, Robert Parry 
Joseph, Paul Alton 
Ketchum, Milo C. 
Keyes, William Forrest, Jr. 
King, Fred Charles 
Kiplinger, John Ames 

*Kramer, Robert Lincoln 
Lanham, Arden Keith 
LaRue, Robed Orville 
Lehmicke, David John 

*Levy, Henri Arthur 
Lindsay, Chester William 

*Lisol, John 
Long, Hugh Thomas 
Marsh, Robert Henry 

*McLean, William Burdette 
McRae, Robert Alexander 
Meneghelli, Hugo Antonio 
Merralls, Franz Nelson 
Miller, Daniel Harrison 
Miller, Eugene Clair 
Miller, Mark Trevellick 
Millikan, Max Franklin 
Muehlbach, George Leslie 
Nelson, Richard Burton 
Obatake, Tanemi 
Oliver, Bernard More 
Olson, Edgar Williams 
Osman, Kurt Francis 

COURSE 

Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 

HOME ADDRESS 

Palos Verdes Estates 
Los Angeles 
Hollywood 
Pasadena 
Arcadia 
Alhambra 
Burbank 
Los Angeles 
Minneapolis, Minnesota 
Pasadena 
Burlingame 
Los Angeles 
Pasadena 
Modesto 
Redlands 
Vineyard Haven, Mass. 
Seattle, Washington 
Pasadena 
Pasadena 
Fort Dodge, Iowa 
South Pasadena 
Inglewood 
Los Angeles 
Kansas City, Missouri 
Los Angeles 
Berkeley 
Casper, Wyoming 
Alhambra 
South Pasadena 
Bever ly Hills 
Stillwater, Minnesota 
Oxnard 
Los Angeles 
Long Beach 
Bakersfield 
Kalispell, Montana 
Santa Barbara 
Los Angeles 
Hollywood 
Los Angeles 
Los Angeles 
Glendora 
Greenville 
Pasadena 
Kansas City, Missouri 
Powell, Wyoming 
Glendale 
Santa Cruz 
Glendale 
Los Angeles 
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NAME 
Patterson, Leonard Searles 
Pehoushek, Frederick 

*Pitzer, Kenneth Sanborn 
Polentz, Perry Paul 
Potter, 'Van'en Thomas, Jr. 
Ray, Albert Allen 
Raya, Julian John 
Reynolds, Edward Henry 
Rivas, Dagoberto 
Rodriguez, Eugene Manuel 
Rossum, John Rudolph 
Ruge, Neil Marshall 
Scherb, Ivan Victor 
Schmidt, Walter Malcolm 
Schwartz, Jack William 
Scott, Claude Trick 
Seidel, Robert Klensch 
Shanahan, Edmond Francis 
Sheff, Sander David 
Sheppard, Dickson Marshall 
Slater, Alfred Leon 
Smith, Apollo Milton Olen 
Smith, James Norman 
Snow, Neil 'W orthington 
Spalding, Luther Payne 
Stick, John Chester 
Stoddard, James Bates 
Stoll, Henry 'Villi am 

*Stuppy, Laurence 
Sugi, Chihiro 
Swanson, Walfred Ernest 
Taylor, Jay Camburn 
Tejada, Luis Hernan 
Thomas, Harold Albert 
Thompson, Charles Sumner 
Tooby, George J. 
Warne, Archer Hurst 
Warner, Robert Collett 
Webster, Donald Charles 
Wi get, Clark Hamilton 
Willits, Victor Wilmer 
Wood, Reuben Esselstyn 
Woodbury, Herbert Lee 
Yata, Charles Masao 

COURSE 

Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Sci. 
Sci. 
Sci. 
Sci. 
Eng. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Sci. 
Sci. 
Eng. 
Eng. 
Eng. 
Sci. 
Eng. 
Eng. 

]rO~Il: .\VDHES:-l 

Hollywood 
San Fernando 
Pomona 
Whittier 
Whittier 
Alhambra 
Hollywood 
Los Angelcs 
Calexico 
Pasadena 
St. Paul, Minnesota 
New York, New York 
Beverly Hills 
Los Angeles 
Hollywood 
Pasadena 
Los Angeles 
Los Angeles 
Pasadena 
Los Angeles 
Pasadena 
Inglewood 
Pasadena 
Pasadena 
Phoenix, Arizona 
South Pasadena 
Los Angeles 
Los Angeles 
Los Angeles 
Riverside 
Hollyood 
Long Beaeh 
La Paz, Bolivia, S. A. 
Newport, Oregon 
Bisbee, Arizona 
Eureka 
Los Angeles 
Chehalis, Washington 
Hollywood 
Concord 
Eagle Rock 
Monrovia 
Los Angeles 
Los Angeles 

FRESHMAN CLASS 
NAME 

Appleman, Leo Herbrandson 
Baker, Carroll Royer 
Barnes, Sydney Urbane 
Beal, Dana R. 

ITo;vrE ADDl~ESS 
Los Angeles 
Long Beach 
Los Angeles 
Garden Grove 



FRESHMAN CLASS 

l\A)'fE 

Beckley, William Bruce 
Bingham, William Eugene, .Tr. 
Bishop, Arthur Lyman 
Blodgett, Donald Eugene 
Bodine, Albert George, Jr. 
Boothe, Raymond Hudson Ferris 
Bosler, Harlan Gibson, Jr. 
Breen, John Maynor 
Briggs, Stanford William 
Brown, Ralph Lawrence 
Brown, Stanley Crane 
Bruce, Eugene Leslie 
Bucknell, Wilson Henn 
Burnight, Thomas Robert 
Carroll, George Edward 
Cloyd, Charles Edward 
Cohen, Jeffrey Stanley 
Colvin, Hugh Frank 
Cortelyou, Curtis Gardner 
Creal, Albert Lazenby 
Dauben, Elmer Joseph 
Davis, Frank Wilbur 
Davis, Robert Ross 
Dawley, Raymond Lee 
Dickinson, Holley Buckingham 
Dilworth, Robert Palmer 
Douglass, Malcolm Ellsworth 
Elconin, William 
Ellery, William Perrigo 
Elliott, Robert Dunshee 
Fahrmann, Minor Louis 
Faust, Gustav Bernhard 
Feagans, Raymond Geary 
Ferguson, Stuart Russell 
Frost, Arthur Mitchell 
Gardner, Robert Irving 
Gates, John Irwin 
Gelder, Robert Tolman 
George, John Wesley 
Gerfen, Howard 
Gilbert, Matthew James 
Gissel, Ernest Adolf 
Gocke, Blye Winfield 
Goldstein, Emanuel 
Goodheart, Clarence Francis 
Goodwin, Henry John 
Griffith, Everette Elijah 
Gruenberg, Howard 
Guenther, Karl Marx 
Hamacher, Howard Franklin 

I-Io~rE ADDRESS 

Las Vegas, Nevada 
Los Angeles 
Long Beach 
South Pasadena 
Buellton 
Los Angeles 
Los Angeles 
Spokane, \Vashington 
Troutdale, Oregon 
Los Angeles 
Reseda 
Pasadena 
Los Angeles 
Akron, Iowa 
Los Angeles 
Rocky River, Ohio 
Los Angeles 
South Gate 
Los Angeles 
Los Angeles 
Culver City 
Pasadena 
Hollywood 
Eagle Rock 
West Hollvwood 
Hemet . 
Pasadena 
Los Angeles 
Monrovia 
Clarendon, Virginia 
Los Angeles 
Los Angeles 
Lynwood 
Puente 
Huntington Beach 
Los Angeles 
Los Angeles 
Los Angeles 
Santa Barbara 
San Marino 
Beverly Hills 
Lakewood, New Jersey 
Long Beach 
Los Angeles 
Roscoe 
Santa Monica 
Woodland 
San Diego 
Los Angeles 
Spokane, Washington 

2.J,3 
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NAME 
Hammond, Paul Harvey 
Hart, Stephen Price 
Hartlein, Robert Leonard 
Haver, Ralph Lawrence 
Hayman, Richard Lowell 
Heath, Charles Oswald, Jr. 
Heitz, Robert George 
Henderson, Everett Benedict 
Hicks, Bruce Lathan 
Holland, Edward Morton 
Holmes, Frederick Bausman 
Holzman, Joseph Jacob 
Hopkins, Henry Stuart 
Hughes, Jack Joffre 
Humason, William Dowd 
Janes, Robert Lee 
Jensen, Ray 
Jordan, Charles Borromeo 
Jorgensen, John Detliff 
Kasnicka, Edward John 
Kent, Robert Dana 
Kiger, Wallace Lee 
King, Austin Heald 
King, Robert Morris 
Klocksiem, John Paul 
Knupp, Wilber Sheldon 
Kossiakoff, Alexander Ivan 
Kostoch, Francis Robert 
LaBoyteaux, Ellsworth 
Lauritsen, Thomas 
Lawrence, Franklin Reid 
Lew, Harry W. 
Lewis, Glenn Harry 
Logan, Robert Egleston 
Magruder, Don Gilmer 
Manley, Harold Leonard 
Manning, Maurice Norman 
McIntyre, Robert Alfred 
McMahon, Michael Martin 
McMillan, Richard Stockton-Field 
McRary, Willard Lee 
Mellen, Glenn LeRoy 
Milan, Leo Joseph 
Moore, James Aston 
Morgan, Herbert Roy 
Morse, Charles Adelbert 
Milller, Conrad Roeben 
Nance, Guy Russell 
Nelson, Loyal Edward 
Nestler, Wasson Walter 
Nichols, Dean 

HOME ADDRESS 

Spokane, Washington 
Portland, Oregon 
Pasadena 
San Fernando 
Hollywood 
Montebello 
Huntington Beach 
Beverly Hills 
Pasadena 
Santa Barbara 
Los Angeles 
Los Angeles 
Butte, Montana 
Pasadena 
Pasadena 
St. Paul, Minnesota 
San Marino 
Los Angeles 
Idaho Falls, Idaho 
Monrovia 
Covina 
Pasadena 
Bronxville, New York 
Pomona 
Long Beach 
Whittier 
Seattle, Washington 
Los Angeles 
Pasadena 
Pasadena 
Ontario 
Los Angeles 
Payette, Idaho 
Alhambra 
Los Angeles 
Los Angeles 
Beaverton, Oregon 
Maywood 
Pomona 
Pasadena 
Eagle Rock 
Johnson City, New York 
North Hollywood 
Sterling, Colorado 
Bell 
Los Angeles 
Portland, Oregon 
Los Angeles 
Pasadena 
Compton 
Yellowstone Park, Wyoming 
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NAME 

Nissen, Harry Eggerson 
N ollan, John Lloyd 
Parker, Robert Gray 
Quarles, Miller Wenthrop, Jr. 
Radovich, Frank 
Rector, Eugene Martin 
Richey, William Coulter 
Rollow, Douglas Keesee 
Salisbury, Orange James 
Sandberg, T. Robert 
Schaffner, Paul Corwin 
Scheer, Bradley Titus 
Schneider, Paul Jean 
Seaman, James Roy 
Serrell, Peter Van Horne 
Shapiro, Herbert 
Sheppard, Charles Wilcox 
Simpson, Robert William 
Sklar, Maurice 
Smith, Bill Howard 
Smith, Carl Mayn 
Stevenson, William Kincaid 
Streib, John Fredrick 
Summers, Thane 
Thomas, Barclay Leon 
Thompson, Tyler F. 
Tyler, John Garnett 
Van Riper, Dale Hatfield 
Vermeulen, Theodore 
Veysey, Victor Vincent 
Waara, William Edward Maurice 
Watanabe, Kenichi 
Watts, Euclid Vance 
Webb, John Leyden 
White, Hubert A. 
Williams, Harrison Grant 
Williams, James Simons 
Williams, Ralph Arthur 
Williamson, Frank Potts, Jr. 
Wilstam, Alfred 
Wood, Vollmer Vincent 
Woodbury, William White 
Works, Jack Dwight 

HOME ADDRESS 

Los Angeles 
Los Angeles 
West Los Angeles 
San Diego 
Los Angeles 
Long Beach 
Hollywood 
Los Angeles 
Pasadena 
Long Beach 
Upland 
Hollywood 
Berkeley 
Glendale 
Redlands 
Los Angeles 
Coldwater, Ontario, Canada 
Juneau, Alaska 
Los Angeles 
Los Angeles 
Long Beach 
Riverside 
Pasadena 
Seattle, Washington 
Ocean Beach 
Corona 
Beverly Hills 
Bakersfield 
Los Angeles 
Eagle Rock 
Prescott, Arizona 
Honolulu, Hawaii 
Honolulu, Hawaii 
Eagle Rock 
Covina 
San Gabriel 
San Diego 
Los Angeles 
Fontana 
Altadena 
Los Angeles 
San Gabriel 
Beverly Hills 

UNCLASSIFIED 

Cromley, Raymond Avolon 
Davies, Elton Morrow 
Keely, Charles Clarke 
Sturges, George Delafield 

Long Beach 
Pasadena 
Los Angelei' 
Pasadena 
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