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__ It''gi,tl'ation (9 A. ~1. to 3 P. :\1.) 

.Ex'lI11inations for Removal of Conditions 

M.\RCH L __ Last Day for A pplicatiolls for Fello\\'ships aIllI Assistantships 

~lARC J[ IS-'ll ______ .Term Examinations 

:\IAHCIf 20 ________ .Xotifications of .\ward ot' Fellowships and Assistantships 

MAI(CII ,21... . ..... End of Sccond Term (13 M.) 

MAltCH ::1'--... 
..... Recess 

... :\Icetings of HegisLration Committees 

.. ....... Registration (9 A. :\1. to 3 P. ::>1.) 

..... Examinations for Itemoyal of Conditions 

... Last Day for Removing Senior Deficiencies 

.. .L,,,[ Day for Exmllillaiions amI Presenting Theses for the 
Degree of DodoI' of Philosophy 

:\IAltCIT 30 ... 

AplUL J~,-

:\L\Y II.. 

:\IAY :?S .. 

MAY 28-29 ........................ Examinations for Admission to Freshman Class 
and for Fre.shman Scholarships 

]\L\Y :lO.. .. .. Memorial Day Hecess 

,Ju};E·L .... .Last Day for Examinations and Presenting Theses for the 
Degree of 1Iaster of Science 

JUXE 6.. __ ...... End of Examinations for Candidates for the Degrees of 
Bachelor of Science and Master of Science 

JUNr. 9-J3. 

JU};E 9 .. 

.. Term Examinations for illl Undergraduates except Seniors 

..Mcetings of Committees on Course in Engineering 
and Course in Science (10 A. M.) 

.TuxE 10 .. 

.rexE 11. 

JUNE 12. 

JU-"E 1:' .. 

.JU-"L J3. 

.T UNF. 1 I-J:L 

.TLC-"E 2;'!" 

SLPTIC~[BE]( 1,)-1 Ii .. 

SJ:PTE~fBEU 21-22._ 

... FaclllLy Meeting (10 A. }I.) 

.. __ ........ Class Day 

.... Commencement 

"'Bmwl ~Iecting of c\Jutlll1i Association 

. .... __ .... End of College Year (12 M.) 

__ .Examinations for Admi.,sion to Upper Classcs 

...... :\Icctings of Registration Committees 

__ .. Examinations for Admission to Freshman Class 

.. ... Examinations for Admission to Upper Classes 



SEPTEl\IllER :24 .. . 

SEPTEJlIIlER :2.1-.. ... . 

SEPTEMBER :25 ... . 

SEPTEMBER :26 ... . 

SEPTE::IIIlER :28 ... . 

CALENDAR-Continued 

............ Examinations for Rellloval of Conditions 

. ... Registration of Freshmen (8 :30 A. ~1.) 

. ........... General llegistration (9 A. :\1. to 3 P. ~I.) 

. ..... General Registration (9 A. ~I. to 1:2 :\1.) 

. .................... Beginning of Instruction 

NOVEMBER :26-:29 ................ . . ........... Thanksgiving Recess 

DECEl\fBER L .. Last Day for Announcing Candidacy for Bachelor's Degree 

DECEMBER 16-19.. . ......... Term Examinations 

DECEMBER 19 ........ .Last Day for Filing Applications for Candidacy for 

DECEMBER 19. 

JANUARY :2, 193:2 

JANUARY 4 ..... 

the Degree of Doctor of Philosophy, to be Con
ferred June, 1932 

.......... End of First Term (1:2 lVI.) 

.. ........ :\1eetings of Registration Committees 

...... Registration (9 A. M. to 3 P. ~1.) 
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ARTHUR H. FI_E'IIXG __________________________________________ . __________________ _ 
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GEORGE E. HoH,E____________ _ __________________________________________ _ 

739 Hermosa A venue, South Pasadena. 
CHARLES W. GATES____________ _ _________________ _ 

Fordvce, A rknI1sas. 
HENRY .:\1. ROBlxsox ___________ _ 

19" South Grand AWTlue, Pasadena. 
R. C. GILLIS ___________________________________________ _ 

L530t Beverlv Boulevard, Pacific Palisades. 
It. R. BLACKER _______________ : ___________________________________________ _ 

1111 Hillcrest A ,-enlle, Pasadena. 
HARRY CHANDU:R ________________________________________________ _ 

The Times, Los Angeles. 
l-h: "RY \Y. O'MELVEXY _____________________________________ _ 

Title Insurance Bnilding, Los Angeles. 
AU,AN C. BALCH ________________________________ . ______ . _______________________ _ 

Biltmore Hotel, Los Angeles. 
LOUIS D. RICKETTS _______________________________________________ . _______________ _ 

349 South Grand Avenue, Pasadena. 
JOSEPH B. DABNEY _____________ . __________________________________________________________ _ 

1208 Bank of Italy Building, Los Angeles. 
\V ILUAM I ,. HOXNOLD ________________________ . ________________ . _______ _ 

523 \Vest Sixth Street, Los Angeles. 
I-IAIlIlY ,r. BAUER _________________________________ _ 

1220 Hillcrest Ayenue, Pasadena. 
Th;" R. MEYER ____ _ 

Dohcn~' Hoad, Los Angeles. 
IIARI-EY S. MUDD_ 

1500 Benedict Canyon Road, Beverly Hills. 
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_ _______ 1932 

_ __ 1931. 

_ ______ 1934 

_ _____ 1930 

_ __________ 1933 

_ __________ 1930 

_ ______ 1931 

_ _________ 1931 

_ __ 1934 

ARTlIl:R H. FLEMING _____ _ _________________ .President 
ALI..AN C. BALCH ___ _ ------- _________________________ First Vice-President 
CHARLES \V. GATES _______ _ Second Vice-President and Treasurer 
Hmo", \\-. \Y"nSWORTIL - ______________________ Third Vice-President 
EDWARD C. BARRETT _____ _ _ ____ Secretary and Assistant Treasurer 

FINANCE COMMITTEE 

ARTHUR H. FLE~eNG, Chairman 
ALlAN C. B,'LCH WILLIA)! L. HONNOLD 
CHARLES W. GATES BEN It. :YIEYER 

Lon" D. HICKET"!'S 
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EXECUTI\'E COUNCIL 

ROBERT A. l\IrU.IKAX, Chairman 
ALLAN C. B.\LCU 
ARTHUR H. FLE31IXG 
GEORGE E. HAI.E 

TU03lAS H. ::\fOHGAX 
'VILI.Lnf n. ::\IUNRO 
ARTHUR A. XOYES 
HEXRY 1\1. ROBINSON 

EDW ARD C. BARRETT, Secretary 

CHAIRMEN OF DIVISIONS 

ROBERT A. MILLIKAX .... Physics, l\lathematics, and Electrical Engineering 
ARTHUR A. N01.'"ES ........................... Chemistry and Chemical Engineering 
FRANKLDf THOMAS... .. .... Civil and Mechanical Engineering 
JOHN P. BUWALDA..... . ...... Geology and Paleontology 
THOllIAS H. MORGAX.. . ....... Biology 
CLINTON K. JUDy....... ................... . ................... Humanities 
ROYAL "T. SOREXSEN.. ....................... . .... Physical Education 

OTHER OFFICERS 

FREDERIC W. HINRICHS, JR._. 
JOHN R. MACARTHUR ........... . 

_ .. Dean of Upper Classmen 
. ... Dean of Freshmen 

EDWARD C. BARRETT ......... . . ............ Secretary 
HARRY C. V AN BUSKIRK ..... . _ .... Registrar 
'Y. NOEL BIRCIIIlY .. __ .... Assistant Registrar 

i\llttlBory (!louurtl 

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

GANO DUNN, President, J. G. 'Vhite Corporation. 

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

JOHN C. l\1ERRIAM, President, Carnegie Institution of Washington. 

CHARLES L. REESE, Chemical Director, E. 1. elu Pont de Xemours anel 
Company. 

ADVISER IN ATHLETICS 

DAVID BLANKENHORX, Pasadena 
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OFFICERS 

CH,\]]DL\X, ,\'illiam B. }Iunro. 
SECRET,\RY, H. C. Van Buskirk. 
DE.\N OF UPPER CLASS~IEN, F. ,V. Hinrichs, Jr. 
DEAN OF FRESInIEN, J. R. l\Tacarthur. 

GEl'OERAL COMMITTEES 

FACI:LTY Bo,,,,,,, Chairman, E. C. ,Vatson; Secretary, II. C. Van Buskirk. 
The Board consists of the officers of the Faculty, of the chair

men of the Didsions of the Institute, of the chairmen of the Com
mittees named below, and of three members at large. 

REGlS'1'IUTION, Chairman, H. C. Van Buskirk. 
["RESIDL\N HEGIST[L\TfON, Chairman, ,J. E. Bell. 
COL'RSE IN EX(;lXCEHTNG, Chairman, 'V. I-I. Clapp. 
COURSE IX SCIENCE, Chairman, S. S. }Iackcown. 
(in,\llli,\TE S'lTDY, elI" irlllCln, H. C. Tolman; Sec'reta 1'1', 1. S, Bowen. 
I-IOXOR STI:l>E.,(TS, Chairman, E. H. Swift. • 
ST1JllEX'.r ltELATIOxs, Chairman, F. Thomas. 
PHYSICAL EDUCATION, Chairman, R. IV. Sorensen. 

iRrnparrl1 i\nnurtatrn, 1930-1931 

SAMUEL JACKSON BARNE'l'T, PH.D. 
Research Associate in Physics 

ALBERT EINSTlCIX, Pll.D. 
~obd Laureate 

Re~earch Associate in Physics 
University of Berlin 

ALllER'l' ABRAILUI :MICHELSON, PH.D., LL.D., Sc.D. 
Nobel Laureate 

Research Associate in Physics 

Professor of Physics, University of Chicago 

P,\('L EIlHENFEST, PIT.D, 
Research Associate in Physics 

I'!,ot'"",,,", of :\Iuthematical Physics, Unh'ersity of Ll'idt'll 

HARRY O. ,VOOD, Y1.A. 
Research Associate in Seismology 

Researl'h Associate of Carnegie Institution of Washington 
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HOllER'!' AxnllEws MILUKAX, PH.D., LL.D., Sc.D., Xobel Laureate 

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

A.B., Oberlin College, 1891; A.M., 1893; Ph.D., Columbia University, 1896. 
Assistant in Physics, University of Chicago, 18~6-1897; 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 UniverEity, 1927; 
Princeton UniverSity, 1928; New York University, 1n9; LL.D., Univer
sity of California, 1924; University of Colorado, 1927; University of 
Michigan, 1929; Ph.D., (hon.), King John Casimir University, Lwow, 
Poland, 1926; University of Ghent, 1927; Docteur Honoris Causa. Uni
versity of Liege, 1930; Vice-President, American Association for the 
Advancement of Science, 1911; Presidrcnt, 1n9; President, American 
Physical Society, 1916-1918; Vice-Chairman, 1'\ation,,1 Research Coun
cil, 1916-; Lieutenant Colonel, U. S. A., and Chief Science and Re
search Division of Signal Corp,c:;, 1917-]319; .American Representative, 
Troisieme Conseil de Physique, Soh'ay, Brussels, 1921; Exchange Pro
fessor, Belgium, I!J22; American Hepresentative, Committee on Intel
lectual Cooperation, League of Nations, 1922-. Member, American 
Philosophical Society, 1'\ational Academy of SCiences, American Acad
emy of Arts and Sciences. Corresponding Member, Societe Batave 
de Philosojlhie ExperimenU,le it Hotterdam, Academie des Sciences 
de Russie, Institut de France Academie des Sciences, Royal Accad
emia della Scienze Dell' Istituto Bologna. Han, Member, Royal Insti
tution of Great Britain, La Societe Hollandaise cles Sciences, Royal 
Irish Academy, Die Ges::e1l0ehaft der Wi;-.;senschaften Zli Gottingell. 
Recipient of Com,tock Prize, National Academy of Sciences, 1913; 
of Edison Medal of the American Institute of Electrical Engineers, 
1922; of the 1'\obel Prize in Physics of the Royal Swedish Academy, 
11)23; 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 Socteta Italana della Scienze, 1925; of the 
Gold Medal of the American Society of Mechanical Engineers, 1926; 
of the Messel Medal of the Society of Chemical Industry of England, 
1928; of the Gold Medal of the Society of Arts and Sciences, 1929, 
and of the Gold Medal of the Radiological Society of North America. 
California Institute, 1916-

1640 Oak Grove Avenue 

THOMAS HUXT MORGAX, 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., State College of Kentucky, 1886; M.S" 1888; Ph,b., Johns Hopkins 
University, 1890. Professor of Biology, Bryn Mawr College, 1891-1904; 
Professor of Experimental Zoology, Columbia University, 1904-1928, 
LL.D" Stale College of Kentucky, 1916; Johns Hopkins University, 
1917; McGill University, 1821; Sc.D., University of Edinburgh, 1922; 
University of Michigan, 192·1, Fellow of American Association for the 
Advancement of Science; ;\lember, American Philosophical Society; 
Foreign Member, Royal Society of London; Corresponding Member, 
Academy of Petrograd; Honorary Member, Royal Irish Academy, 
Societe Biologique de France, Societe Zoologique et Malacol de BeIge, 
Societe des Sciences Medicales et 1'\aturelles de Bruxelles, Royal 
Society of Science of Upsala, Zoological Societies of 1'\orway, Den
mark, Finland, Moscow, and Munich; President, National Academy of 
Sciences, 1927-. California Institute, 1928-

1149 San Pasqual Street 



STAff OF INSTRUCTION AND RESEARCH 

\VII.LLU[ nE:~On:rl' }Iu:SRo, PH.D., LL.D., LlTT.D. 
Professor of History and Government 

Member of the Executive Council 

11 

B.A., Queens University, 1895; M.A., 1896; LL.B., 1898; M.A .• Harvard 
University, 1899; Ph.D., BOO, M.A. (hon.), Williams College, 1904; 
LL.D., Queens University, 1912; Litt.D., University of Southern 
California. B30; Parl,er Traveling Fello\\', Harvard University, 1900-
1~)01; Instructor in History and Political Science, "'illiams College, 
1901-]904; 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 tile Division of His
tory. Economics and Government, Harvard University, 1920-1928; 
\Veil Foundation Lecturer, University of Korth Carolina, 1921; Mc
Bride Foundation Lecturer, Western Reserve University, 1925; JacoL 
H. Schiff Foundation Lecturer, Cornell UniverSity, 1926; Marfleet Lec
turer, University of Toronto. 1929; President of the American Asso
ciation of University Professors; President of the American Political 
Science Association. 1927; Major. United States Army, 1918-1919; 
Fellow of the American Academy of Arts and Sciences, California 
InstItute, 1925-

268 Bellefontaine Street 

ARTHUR AMOS NoYES, PH.D., LL,D., Se.D. 
Director of the Gates Chemical Laboratory 

Member of the Executive Council 
S.B., Massachusetts Institute of Technology, 1886; S.M., 1887; Ph.D .. 

University of LeipZig, 1890; LL.D., University of Maine, 1908; 
Clark University. 1909; University of Pittsburgh, 1915; Sc.D. (hon.). 
Harvard University, 1909; Yale University, 1913. Assistant and In
structor in Analytical Chemistry, Massachu"etts 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 Research 
Laboratory of Physical Chemistry, 1903-1919. Acting President, 
Massachusetts Institute of Technology, 1907-1909; President, American 
Chemical Society, 1904; President, American Association for Advance
ment of Science, 1927; Honorary Fellow. Royal SOCiety of Edinburgh; 
Member, National Academy of Sciences. American Philosophical 
SOCiety. and American Academy of Arts and Sciences. Willard Gibbs 
Medal, American Chemical Society. 1915. Davy Medal. Royal Society, 
1927. California Institute, 1913-

10'25 San Pasqua! Street 

JOHN AUGUST ANDERSON, PH.D. 
Executive Officer of the Observatory Council 

Research Associate in Astrophysics* 
B.S., Valparaiso College, 1900; Ph.D., Johns Hopkins University. 1907. 

Associate Professor of Astronomy, Johns Hopkins University, 1908-
1916; Physicist, Mount Wilson Observatory, 1916-: California Insti-
tute, 1928- 994 Poppy Street, Altadena 

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 

"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. 



12 CALIFORNIA INSTITUTE OF TECHNOLOGY 

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 Hopldns University. 1915-
1917. Fellow of the Royal SOCiety of London, 1928. Member. American 
Philosophical Society, National Acaderny of ~ciences. Califorllia Insti
tllte, 1917-

1101 San Pasqua! Street 

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

B.A., McMaster University, Toronto, 1907; M. A., 1909; Ph.D., Univer~ity 
of Illinois, 1912. Chemist, Comfort Soap "Vorles, Toronto, 1907-1908; 
Research Assistant, McMaster University, 1909-1910; Fellow in Chem
istry, UniverNity 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 InNtitute of Technology, 1922-1923 (on leave from Cali
fornia Institute of Technology). California Institute, 1914-

:2011 Rose Villa Street 

KARL JOSEF BELAR, PH.D. 
Research Associate in Biology 

Ph.D., University of Vienna. 1919. Assistant at the Kaiser Wilhelm Ins! i
tut of Biology, Berlin-Dahlem, 1919-1928; Associate Member, 1928-; 
Privat docent in Zoology, University of Berlin, 1924-. California Insti
tute, 1929-1931. 

570 North Michigan Avenue 

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. Bacher Prize, American Mathematical Society, 1924; Vice
PreSident, American Mathematical SOCiety, 1926-; Colloquium Lec
turer, American Mathematical Society, 1927. Professor, summer 
quarters, University of Chicago, 1924-1928; Visiting Lecturer, Harvard 
University, first half 1926. Member of National Academy of Sciences. 
California Institute, 1926-

434 South Michigan A venue 

.LUIES EDGAR BEJ.L., PH.D. 
Professor of Chemistry 

S.B., University of Chicago, 1905; Ph.D., Uuiversity of Illinois, 1913. 
Graduate student, University of Chicago, 1~108-1910. Instructor in 
Chemistry, University of Washington, 1910-1911, 1913-1916. California 
Institute, 1916-

R. D. 1, Box 639 
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JOHX PETER TIlJ'L\LIl.\, PH.D. 

Professor of Geology 
I~.S., "UniYcl'::-ity of California, U!]~; 1)11.1)., ]~J1;;. JlI:-:trllci()l', rniY('r~ity ()f 

California, 1G15-1G17; Assistant Professor of Geology, Yale University, 
J !J17-1921; As~()eiate l)l'o[e~~or of Geolog,v, -Clliyer~ity of California. 
1!121-]~J25; Profe!"'~or of Geolog~T. 1~f25: Dean of the Sumn1er Session::-;. 
B23-1925. Associate Geologist, U. S. Geological Survey. Member, Fed
(Tal A(l\"i~()ry Board for lO:ie111ite NatiolHll Park, 1928-, Califf)rnia 
lnqitute, ] ~J~:J-. 

313 5011 th Chester Avenue 

''if. HOWARD CL.~PP, 1':.:'11. 
Professor of Mechanism and Machine Design 

}J".n.T.. UniY(Tsity of JV[innesota, 1901. Instructor in .:\Iathenw.tic:-.:, ~Iacal
f'ster College, 1891-1898. Superintendent and Dpsigning Engineer. 
Sherman Engineering- Company, Salt Lake City, 1905-1909; Supcrin
temlent, Nevada-Goldfield lleuuctioll Company, Goldfield, Nevada, 
100a-1910. California Institute, 1911-

9.; SOllth ::\lentor Avenue 

HARIHN CHAIG, PH.D. 
Associate in English 

B. A., C('lltre College, ]897; lVI.A .. Princeton Univcroit,', 1899: Ph.D., 1901. 
Charles Scribner Fellow in English, Princeton UniverSity, 1899-1901; 
Instructor in JCnglish, 1901-1905; Egerstoune Preceptor in English, 
190:)-1910; Professor of English, University of :VIinnesota, 1910-1919: 
Professor of English, and Head of Department, State University of 
Iowa, 1919-1928: Professor of English, Leland Stanford University, 
1928-. California Institute, 19:30-1931. 

Athemeum 

ROBERT L. DAUGHERTY, M.E. 
Professor of Mechanical and Hydraulic Engineering 

A. B. in Mechanical Engineering, Leland Stanford Junior UniverSity, 1909; 
M. E., 1914. Assistant in Mechanics, Leland Stanford Junior Univer
sity, 1907-1908; Assistant in Hydraulics, 1908-1909; Instructor in 
Mechanical Engineering, 1909-1910; Assistant Professor of Hydraulics, 
Sibley College, Cornell University, 1910-1916; Professor of Hydraulic 
JCngineering, Rensselaer Polytechnic Institute, 1916-1919. Member of 
('nunci1. American Society of Mechanical Engineers. 1925-1928: Vice
President, 1928-; Vice-Chairman and Chairman, Board of Directors, 
Cit,' of Pasnden", 1927-. California Institute, 1919-

373 South Euclid Avenue 

GODFREY DAnES, M.A. 
Associate in English History 

f:. A., Bonour Sehool of Modern History, Oxford l'niycr.~i t.\', 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, Uni\'ersity of Chicago, 1925-1930. 
California Institute, 1930-

Athenreum 
DONALD RYDER DICKEY, M.A. 

Research Associate in Vertebrate Zoology 

A..B., Yale University, 1910; M.A. (han.), Occidental College, 1925. Cali
fornia Institute, 1926-

fi11. Ro,('mont An'nue 
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PAUL SOl'lIUS EpSTEIX, 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 
rlncent, Moscow University. 1909-1913; Privat docent, University of 
Zurich, 1919-1922. Member, Kational Research Council, Xational Acad
emy of Sciences. California Institute, 1921-

359 South Michigan A venue 

MAX FARRAXD, PH.D., LL.D. 
Associate in American History 

A.B., Princeton University, 1892: A.M., 1893; Ph.D., 1896. M.A. (hon.), 
Wesleyan University, 1900; Yale University, 1908; LL.D., Occidental 
College, 1928. Instructor, Associate Professor and Professor of His
tory, Wesleyan University, 1896-1901; Professor and Head of the 
Department of History, Leland Stanford University, 1901-1908; Acting 
Professor of American History, Cornell University. 1905-1906; Profes
sor of History, Yale University. 1908-1925; Director of Research at the 
Hunting-ton Library, 1927-. California Institute, 1928-

179 South Orange Grove Avenue 

BENO GUTEXBF.RO, PH.D. 
Professor of Geophysics 

Technische Hochschule, Darmstadt, 1907; Universitiit Gottingen, 1905: 
Ph.D., 1911. Assistant Zentral Buro der Internationalen Seismolo
gischen Vereinigung, Strassburg, 1913-1914; Reichszentrale fuer Erd
bebenforschung, Strassburg. 1914-1919: Privatdozent fuel' Geophysik, 
Universitiit Frankfurt AIM, 1924-1926; A. O. Professor, 1926-1930. 
Member of Committee on Physics of the Earth (subsidiary Committee 
on Internal Constitution of the Earth) of tho National Research Coun
cil, ,Vashington, 1~27. California Institute, 1~30-

131 Annandale Road 

FREDERIC 'V. HINRICHS, JR., !lLA. 
Professor of Mechanics 

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

In6. Graduate of the United States Military Academy, West Point, 
1 ~02. Assistant Professor, Professor of Applied Mechanics, University 
of Rochester, 1910-1919. California Institute, 1920-

1071 Garfield Avenue 

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-

CLIXTOX KELLY JUDY, ~1.A. 

Profes"or of English Language and Literature 
A.B., University of California, 1903; M.A., 1907; B.A., Oxford University 

i~~~~ M.A., 1913; M.A., Harvard University, 1917. California Institute 

13i?5 'Voodstock Road, San Marino 
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THEOIlOR \'ON K"'IDL\X, PIT.D., DR. Ixn. 
Director of the Graduate School of Aeronautics 

1.') 

:II. E. Budapest, 1902; Ph.D., Gi',ttillgen, 1908. Honorary degree of Doctor 
of Engineering, University of Berlin, l~l~~j. PriYat docent, GC)ttingen, 
1910-1913; Professor of Mechanics and .\erod~·namics, Director of the 
Aerodynamical Institute, uniYersity of Aachen. 1913- Member of 
Gesellschaft de \\"""issenschaftell zu Gijttingen, 192~; foreign menlber 
of the Royal Academy of Sciences, Toronto, InS. California Institute, 
1928- Hotel Green 

GRAIl-Dr Ar.L\N LAING, 2\'LA. 

Professor of Economics and Business Administration 
B.A., UniYersity of Liverpool, 1908; M.A., 1909; Gladstone Prize in History 

and Political Science, Rathbone Prize in Economies, Liverpool Uni
versity. 1907; 'Vorkers' Educational .A ... ssociation Lecturer in Economic 
History for Liverpool Uniyersity. 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, n21- 1081 Elizabeth Street 

JOHN ROBERTSON MACARTHUR, PH.D. 
Professor of Languages 

Dean of Freshmen 
B.A., UniYersity 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 Tnternatjonn1 Cmnmittee of Young ilfen's Christian Asso
ciation, Ellis Island, 1910-1911. California Institute, 1920-

866 South Pasadena A venue 

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 Sayle. Finishing Plants, Sayles
ville, R L, 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. '1'okyo. 1926, and at the 'Vorld Engineering 
Congress at Tokyo in 1929. California Institute, 1918-

690 South Mentor Avenue 

FRANCIS GLADHEIJII PEASE, D.Se. 
Associate in Optics and Instrument Design* 

B.S., Armour Institute of Technology, 1901; M.S., 1024, D.Se., 1927. Opti
cian and Observer, Yerkes Observatory, 1901-1904; Instrument De
signer, Mount Wilson Observatory, 1904-1913; Astronomer, 1911; In 
Charge of Instrument Design, 1913-. Chief Draftsman, National Re
search Council, 1918. Fellow of Royal Astronomical Society, London. 
California Institute, 1928- 8'?4 Xorth Holliston Avenue 

'Member of the staff of the Mount -'Nilson Observatory of thp Car-
negie Institution of Washington. Associated with the California Institute 
by special arrangement with the Carnegie Institution. 
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RCSSELL \rILLIA~rS PORTER, ~I.S. 
Associate in Optics and Instrument Design 

M.S. (hon.), :\orwich L:'niYersity, 1817. Made eight trif>s to Arclic Regions 
'\vith Pe::lry, Fiala-Ziegler, and Bald\\Tllt-Zicgler as artist. astronomer, 
topographer, surye:,-"or, or collector for natural lli~tory; three trips into 
~\laska, Briti:-:h Coluln11i8, [lnd Labra(lor. In~trllctor in Rrchitecture, 
Massachusetts Institute of Technology, Hil6-1n7; optical work, Bureau 
of StannClrds, ,\-a,;llington, n. C .. 1917 -1 ~lS: Optical .\ssociate with the 
Jones & Lamson Machine Co., 1n8-1028. California Institute, 1928-

405 South Holliston A vcnuc 

FRI:DERICK LESLIE RANSO~lE, PILD. 

Professor of Economic Geology 

B.S., University' of California, 1893; Ph.D., 18%. Assistant in Mineralogy 
and Petrography, HarY'lrd Univ<?rsitv, 1896-1897; Assistant Geologist. 
U. S. Geological Surve,', 1897-1900; Geologist, 1900-1923; in charge of 
sections of western areal geology, 1912-1916, and of met'llliferous de
posits, B12-1923; 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: Memher, National Academy of SCiences, National 
Research Council: President, GeologiC'll Society of ,Yashington, 1913; 
President, Washington Academy of Sciences. 1918; Corresponding 
Member. Societe GeologiQue de BelgiQue; President, Society of Eco
nomic Geologists, 1928. California Institute, 1927-

543 South San Marino Avenue 

THEODORE GER_\LD SO.\RES, PH.D" D,D. 

Professor of Ethics 
/c,B" University of Minnesota. 1891; A.M" 1892; Pll.D., University of Chi

cago, 1894; D.R, 189~: D,n., Knox College, lDOl. Professor of Homi
letics, Univer,ity of Chicago, 1906-] 908: Professor of ReligiOUS Educa
tinn ann Hc'ld of the Department of Practical Theology, 1908-1930. 
California Institute. ] 027-

l.HB 2\forada Place, Altadena 

nOYAL ,\VASSON SORENSEN, E.B. 
Professor of Electrical Engineering 

RS., in Electrical Engineering, University of Colorado, 190r;; E.E-, 1928. 
Associated with General Electric Co., Schenectady, N, y" ann Pitts
field. Mass" ]905-1910; Consulting Engineer, Pacific Light and Power 
Corporation, 1913-1:n7, Consulting Engineer. U. S. IClectrical Manu
factllrinc,' COlllpany. J flt ';" -1 ~2!). Consulting' Rngineer, Circuit Breakf>r 
RRSP:ll'rll Department. G('llCral Electric Conlpany, 1:129-1930. Cali
fornia. Tlistitute, 1nO-

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. Yertehrate Paleontologist, Los Angeles Muscum_ California 
Institute, 1926- . 

1633 Linda Vista A \'cnuc 
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ALFHEO HE!-.'RY STURTEV_\!-.'T, PH.D. 

Professor of Genetics 

A.D.. C()lumbia l:nivcr'ity. 1!112: Ph.D .. 101". r:,,'ec,rch Assistant. Car
rr(~gie Institution, 1~ll.)-1 !I~:S . .1\IeuliJeI' IJL ~'\~atiullal ~\"cadelllY of SciellcL's. 
Calif(Jrrtia Institutt.:, 1 ~I~S-

-no South Oakland A\'enue 

CARL CLAPP THmIAs, ':\I.E. 
Associate in Engineering Research 

Stanford University. 1891-1891; M.E., Cornell University, 1895. Engagell 
in Design and Construction of ::IIarine Machinery for Merchant and 
Naval Vessels, 1895-1904. Professor of Marine Engineering, Cornell 
University, 1904-1908. Chairman, Department of Mechanical Engi
neering, University of 'Vise-onsin. 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 MenaJist, Pranklin Institute, for work on 
measurement of gases, 1912. California Institute, 1925-

165 r ,inda Vista A venue 

FRANKLIN THo:lJ.\s, 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 Poreman, Mines 
Power Company, Co halt, Ontario, 1909-1910; Designer, Alabama Power 
Company, Birmingham, Alabama, 1n2-1913. Assistant Engineer, U. S. 
Heclamation Service, 1919. Member ann Vice-Chairman, Board of 
Directors, City of Pasadena, 1921-1927; l\Iember and Vice-Chairman, 
Board of Directors, Metropolitan Water District, 1928-; Director, 
American Society of Civil Engineers, 1830-. California Institute, J913-

685 South EI Molino A venue 

RrCHARD CHACE Tor.MAN, PH.D. 

Professor of Physical Chemistry and Mathematical Phyoics 

S.B. in Chemical Engineering, Massachusetts Institute of Technology, 
1903; Ph.D., 1910; Student, Universities of Berlin and Crefeld, 1903-
1904. Dalton FellOW, Instructor in Theoretical Chemistry, and Research 
Associate in Physical Chemistry, Massachusetts Institute of Tech
nology, 1905-1910; Instructor in Physical Chemistry, University of 
Michigan, 1910-1911; Assistant Professor of Physical Chemistry, Uni
versity of Cincinnati, 1911-1912; Assistant Professor of Chemistry, 
University of California. 1912-1916: ProfesI'or of Physical Chemistry. 
University of Illinois, 1n6-1nS; Chief, Dispersoid Section, Chemical 
Warfare Service, 1918; Associate Director ann Director, Pixen Nitro
gen Research Laboratory, Department of Agriculture, 1919-1921. 
Member of National Academy of SCiences, and of American Academy 
of Arts and Sciences. California Institute, 1921-

345 South j\1ichigan Avenue 
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HARRY CLtRK VAX BUSKIRK, PH.B. 

Professor of Mathematics 
Registrar 

Ph.13., Cornell Uni \'ersity, 1397. California Institute, ] 904-

390 South Holliston Avenue 

EARNEST CHARLES WATSON, PH.B, 

Professor of Physics 

Ph.B., Lafayette College, I~H; ::;<.:llUla1' in Physics, Univen;ity of Chicago, 
1914-19]5; Assistant in Physics, 1915-1917. California Institute, 1919-

1124 ~1ar Vista Avenue 

"WILLIAM MORRIS DAns, PH.D., Sc.D. 
Visiting Professor in Physiographic Geology 

B.S., Harvard Uni verolty, lStiJ; lVLK, 187U. 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, ID12-. ::\lember: National 
Academy of Sciences, American Geological Society, American Philo
sophical Society. Honorary :\Iomber, Geological Societies of Xew 
York, Berlin, Leipzig, Greifswald, Frankfurt, Petrograd, Amsterdam, 
Stockholm, Geneva, Neuchatel, Vienna, Budapest, Rome and Madrid. 
Corresponding l\Iclnber, Berlin ~~cadClny, Paris Academy, A.caden1Y 
dei Lincei. Foreign Member, Stockholm and Christiania Academies. 
Califol'Ilia Institute, 1930-1931. 

EUGENE KALMAN, lVI.S., M.E. 

Visiting Professor of Civil Engineering 

U.S. in Mathematics, University of Guttingen, 180~; M.S., University of 
Budapest, 1909; M.S. in Civil Engineering, Institute of Technology, 
Budapest, 1913. Consulting Engineer at Milano. Privat Docent of 
Civil Engineering, University of Roma, 1927; Privat Docent, Univer
sity of Milano, 1928-1930. California Institute, 1930-1931-

15.90 Ingraham Street, Los Angeles 

ERNES'!' GUS'l'AF 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 Yorl<, 1922-1923. Fellow of the National 
Research CounCil, University of Michigan, 1923-1928. California Insti
tute, 1928-

831 Sunset Boulevard, Arcadia 

IRA SPRAGUE BOWEN, PH.D. 
Associate Professor of Physics 

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

1848 Keystone Street 
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HaseOE GILKEY DICKISSOS, 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; Hesearch Assistant in 
Physical Chemistry, 1916-1~17 . .'oiational Research Fellow in Chemis
try. InO-1923. Fellow of the International Education Board in Europe, 
l!)24-1925. California Institute, 1917-

530 Bonita A "enue 

I-IaR"CE ?\ A'l'H.\SIEL GILBER'l', ;\1.B.A. 
Associate Professor of Business Economics 

A.B .. University of \Vashington, 1923; llI.B.A., Harvard University, 1926. 
Instructur in 13usiness Policy, Harvard University, 1926-1928; Instruc
tor in Business Economics, 1928-1929. California Institute, 1929-

ALEXAXDER GOETZ, PH.D. 

Associate Professor of Physics 

Athen:£ulll 

Ph.D., University of Gottingen, 1921; Habilitation, 1923. Assistant Pro
fessor of Physics, University of Guttingen, 1923-1927. Fellow in Physics 
of the International Education Board, 1927-1928. California Institute, 
1927-

1185 Banyon Street 

'\\'ILLI.UI VEIDIII,UOX HousTos, PH.D. 

Associate 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, 1925-1D27. Foreign Fellow of the John Simon Guggenheim 
Foundation, 1927-1928. California Institute, 1925-

'iW28 Ridgeway Road, San 'Tarino 

,\Vn.LIAM N'ODT.E LACEY, PH.D. 

Associate Professor of Chemical Engineering 

A.n. in Chemical Engineering, 1911, and Chemical Engineer, 1912, Leland 
Stanford Junior University; M.S., 1913, Ph.D" 1915, University ot 
California. Assistant in Chemistry, Leland Stanford Junior University, 
1911-1912; Assistant in Chemistry, University of California, 1912-1915; 
Research Chemist for Giant Powder Co .. San Francisco, 1915; Re
search Associate, Massachusetts Institute of Technology, 1916. Cali
fornia Institute, 1916-

334 Berkeley A venue 

HOWARD JOHSSOX LUCAS, M.A. 
Associate Professor of Organic Chemistry 

B.A., Ohio State University, 1907; M.A., 1908; Assistant in Organic Chem
istry, Ohio State University, 1907-1909; Fellow in Chemistry, Univer
sity of Chicago, 1909-1910; Chemist, Bureau of Chemistry, United 
States Department of Agriculture, 1910-1912. Chemist, Government 
of Porto Rico, 1912-1913. California Institute, 1913-

97 Xorth Hollislon Avenue 
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GEOllGE l{Ul'I:llT }L~c}Irxx, A.B. 
Associate Professor of English Language and Literature 

A.D., Brown L.;niYt:'l'sity, l~lO:-;. Instruetor in English, Bro'wn L~niyersitYJ 
1901-1~JOU; IOl,Ta State College, 1~l00-1910; UniYersity of California, 
l!!lO-191S. lIIanager of the l:niypr,ity of California. Press, 1n2-1Ul3. 
Editor, Univer~ity of California Chronide, 1915. California Institute, 
1918-

:255 Sal! th BOllnie A venue 

"rILI.LI}f 'V, ;\[rcIIAEL, B.S. 

Associate Professor of Civil Engineering 

n.S .. in Civil Eug-inecring, Tufts College, H)O~. \Vith ~p\V Ynrk City on 
topogra11hic ;-;urve:vs, J 908-1D11: ,\rith TIle J. G. \Vhite En~'illeerillg" 
Corporation, 1912-1913 and 1915; Instructor, Department of Drawing 
and llesif;ll, lIlichigccn "\gricultul'ccl College, l~ll·\; Office Eng'inc"r with 
The Po\ver Construction Cornp(lny of ~ras=-,achusetts. ID1-l-1D15; in 
IH'i\'ate engineering practice, 191G-1918, Bngineer, P:11o::.; \Tel'dc~ Es
ta~tes, sumnH'r of 1~l:22; ~'\~~neinte \vith C()unt:'i~ TGngin(;er, Ulster 
County, N. Y., summers of 1925, 1828, and 1930, California Institute, 
lCIlg-

~S8 South Oak A venue 

AIlISTO'l'I.E D. }IrCIL\L, PH,D. 

Associate Professor of Mathematics 

A.B., Clark Univel'sity, 1020; A. 2\1. , 1921; Ph.D., The Rice Institute, 19~ 1. 
Instructor in l\Iathematicf), Sun1mer Quarter, Univcr;-sity of rreXR.S, 
1924; Instructor in Mathematics, The Rice Institute, 1924-1925; Na
tional Research Fellow in l\iathematics, 1:)2;)-1027; As~U::;tant Profe;:;;:.;or 
of Mathematics, Ohio State University, In7-1nf!. California Insti
tute, ] 929-

1067 San Pasqua\ Street 

LIXUS CAIlL PAULIXG, PH.D. 

Associate Professor of Theoretical Chemistry 

B.S., Oregon Agricultural College, 1922; Ph.D., California Institute or 
Technology. 1925. National I~esearch Fellow in Chemistry, 1925-1926. 
Foreign Fellow of the John Simon Guggenheim Memorial Foundation, 
1926-1927. Lecturer in Physics and Chemistry, L'niversity 01" Califor
nia, 1928-. California Institute, 1922-

1'245 Arden Road 

WILl.IA:I! L. STANTOX, B.A. 
Physical Director 

B.A., Dickinson College, 1903. Assistant Director of Physical .Education, 
Pratt Institute, 1903-1g04; Director of .L\thletics and Physical Educa
tion, Morristown School, 1~05-1906; Professor of English and Director 
of Athletics, Hamilton Institute, 1906-190S; Graduate student of En
glish, Columbia University, 1907; Director of Athletics and Instructor 
in Dramatics, Pomona College, 1308-1916; Director of Athletics and 
lnstructor in English and Dramatics, Occidental College, 1916-1917, 
1919-1921. California Institute, 1921-

515 Manzanita Avenue, Sierra .Madre 
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LUTHER Ewn'G 'VE'R, PH.D. 
Associate Professor of Mathematics 

21 

A.B .. Cumbet'land Univer~it:<·. 1902; Ph.D .. Johns Hopkins University, 1913. 
Instructor in Mathematics, Uni\'cr~ity of Washington, 1913-1918. Cali
fornia Institute, 1918-

68 South Grand Oaks A \'enue 

FRITZ ZWICKY, PH.D. 
Assodate Professor of Theoretical Physics 

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

AthcnwuJ1l 

HrC][ARD :lIcLE.\X BADGER, PH.D. 
Assistant Professor of Chemistry 

B.S .. California Institute of 'rechnology, 1921; Ph.D., 19~1. JnternatiOlml 
ll,',earch Fello\\' in Chemistry, 1925-19~9. California Institute, 1921-

218 Highland Avcnuc, Monrovia 

ARNOLD OR\,ILLE BECK~L\N, PH.D. 
Assistant Professor of Chemistry 

B.S .. University of Illinois, 1922; M.S., 1823; Ph.D .. California Institute ot 
Technology, 1928. Research Associate, Bell Telephone LaboratorlGs, 
1924-1926. California Institute, 1828-

101 South Grand Oaks Avenue 

HEXRY BORSOOK, PH.D. 
Assistant Professor of Biochelnistry 

B.A., University of Toronto, 1921; M.A., 1922; Ph.D., 1921; M.B., 192,. 
Fellow. Research Fello\v, and Lecturer in THochc111h;try, University o[ 
Toronto, 19.20-1D29. California Institute, 192"-

'rUEODOSI"CS DORY.lI.\XSKY 

Assistant Professor of Genetics 

I )iploma, Uniyersit y of T-{iev, 1921. Assistant in Zoology. Polytechni(', 
Institute of Kiev, 1821-1924. Lecturer in Genetics: University of 
Leningrad, 1924: r{f'P(\arch Fel1o,v, Bureau of GeneticR, Russian Acnd
emy of Sciences, 1926. C"liforni" Institute, 1928-

1,9 South Chester Avenue 

I-II:R)fAX ELISA DOLK, PH.D. 

Assistant Professor of Plant Physiology 

Ph.D., University of Utrecht, 1927. Assistant in Comparative Physiology, 
L.;niversity of Utrecht, 1924-1926; ASSistant in Botany, 1926-1928; 
Plant Physiologist in Government Service, Laboratory for Bulb Cul
ture, Lisse (Holland), 1928-1929. California Institute of Technology, 
1930-

546 South EI Molino A "C/lue 
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HAl\Yl:Y EAGUSOX, PIl.D. 
Assistant Professor of English Language and Literature 

B.A .. Reed College. 1920; lI1.A., Leland Stanford L:nivcr,ity. 192~: Ph.D .. 
Princeton University. ID28. Instructor in English, uni\"ersity of Texas, 
192~-1926. California Institute. 1928-

5::?9 South El :'IIolino ChemIc 

ROBERT E3IEHSOX, PH.D. 

Assistant Professor of Biophysics 

.\.R, Hal'\'an1 UlI]\'er,it)', 192;'; Ph.D., University of Berlin. In •. Xational 
l~t'~f'~--u'('h FeIlo,\' in Biolog.\', Bar\~ard "G'"niYersity, HJ27-1D2fL Instructor 
in niOl)h~'sic~, H:lrvard lTniven~ity, 1929-1930. California Institute, 
Inn- 11,t::? North Holliston Avenue 

STERLIXG H. E3IEHSOX, PH.D. 

Assistant Professor of Genetics 
RS., Cornell University. 1922; 111.13., University of 'Michigan, 1924; Ph.D., 

1928. Instructor in Botany, University of lIfiC'hig'ln, 1024-192S. Cal i
fornia Institute, 1928- 541 South Madison Avenuc 

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

;\, r: .. Starlfol'(1 University, 192;'; M.B.A., Harvard Univer~ily, 132~. Cali
fornia 11l~titute, IH30-

Athcn:rum 

EUWAltD LEO"'" HAB\'EY, 1\1.A. 
Assistant Professor of History 

B.A .. Oxford Uni'\·ersity. Final Honour School of MorJern History, 191!); 
M.A., 192]. Senior ASoistant Master (History), The Heath School, 
Halifax, Yorkshire, 1915. Military Service in France and India, B1:;-
1919. Professor of English and Modern History, University of New 
Brunswick. Canada, 1919-1927; Acting Professor of European History. 
Uni\'ersit)· of 'Vashington, 1927-1928; Professorial Lecturer in Euro
jwan Biotory, Fni\'ersity of Minnesota, ]928-1929; Visiting Professor 
of Euro]lC'an lfistor:v, Unjycr~ity of \Vaf-;11ington Summer School, 1!l2!l; 
Aetillg' Assistnnt ProfesooJ' of History, Stanford University, 1n9-l!l~O. 
Felltl\\' of the Royal Historical Society, 1921. California ]nstitutc, 10:;0-

AthcmCUHl 

\VILLIAM HUSE, JR., l\LA. 

Assistant Professor of English Language and Literature 

A.B .. Stanford University. 1921; M.A .. Princeton University, 1928. Instruc
tor in English, Washington University. 1921-1923; Instructor in I~n
glish. Princeton University. 1923-192,1; Assistant Professor of English. 
University of Kansas, 1927-1929. California Institute, 1~29-

529 South EI :VIolino Avenue 

ARTHUR LOUIS KLEIX, PH.D. 

Assistant Professor of Aeronautics 

B.S" California Institute of Technology. 1921; J\,1.8., 1924; Ph.D .• 1925 
California Institute, 1921-

.\.thCllCCUlll 
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]{OB1:In '1'.\LBO'1' KXAPP, PH.D. 
Assistaat Professor of l't1echanical Engineering 

U.S., .:\.lassachusells InstltUte of Tel'llllolog"y, l~:!U; Ph. 1)., California Insti
tute of 'recl1nology, 1!t2!J. Designer \\'ith C. :\1. Gay & Son. Refrigerat
ing Engineers, 1920-1ft21. Califonlia Institute, 1922-

1 HI Lura Street 

CHARLES CHRISTIAX L"\URITSEX, PH.D. 
Assistant Professor of Physics 

(hh:n~e Tekniske 8k01e, 1~11; .l:.--'h.D., California Institute of Tl~chnology, 
1:;:!~. Califorllia Institute, 1~27-

35:2 South Chesler Avenlle 

SA~lLl:L STe.AH'l' ':\L\CI..:l:O'L~', PILD. 

Assistant Professor of Electrical Engineering 

A.B .. Cornell University, 1917; Ph.D .. 1U33. Instructor in Physics, Cornell 
University, 1920-1923; National Hesearch Fellow in Physics, 1923-1926. 
California Institute, 1923-

1']40 Arden HO'H] 

CLAIlK Br.AXCIL\IW :'IIn.I.I](.\", PH.D. 
Assistant Professor of Aeronautics 

A.E.. Yale University, 1924; Ph.D., Califurnia I",titute of Tecl1noIog), 
1 ~J~tI. California Institute, 1925-

']700 Inverness Driv" 

,r. HOBERT OI'I'E:,{IlF.DIER, PH.D. 
Assistant Professor of Theoretical Physics 

B.A., Ilarvunl Univer::;ity, 192;-); Ph.D., University of GIAtingen, 19~7. 
California Institute. 1928-

503 Xorth Madison Avenlle 

HER~IAN C. RAMSPERGEU, PH.D. 
Assistant Professor of Organic Chemistry 

B,S., Etab .Agric~!ltural Cullt:-~ge, l~jl~): l\[.S., University of California, 1923; 
Ph.])., l~J:::.-). In~tl'ucto]' in Chenlh..;tr~'. University of C:llifornia, 1925-
1927. Natiullal H.(~:-){:areh Fellow in Cherni.slry. 1;)27- California Iusti
lute, 18:!~-

286 South Chester A venue 

ARTHUU E'DlO:,{5 H.\ Y'IOXD, :'II.S. 
Assistant Professor of Aeronautics (Part Time) 

S. E., Tlarvard lJniversity, Hl20; 11.S. in .i~eronautics, l\lassachusetts Insti
tll te of Teclmology, 1921. Assistant Chief Engineer, Douglas Aircraft 
(;0., Sallta ::\iollica, 1925-. California Institute, ID27-

820 Stanford Street, Santa :\lonica 
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"'II.LLD[ H.\I.PII S~[yTHE, PH.D. 
Assistant Professor of Physics 

A.B., Colorado College. la16; A.::I1., Dartmouth College, 1919; Ph.D., Uni
versity of Chicago, 1921. Frofl'2sor of Ph~'sics, lJniversity of the 
Philippines, lU:21-1G23. l\"ation:11 .I-le:;earch Fello,,-, California InsUtut!..:, 
19~3-1026; Heseurch Felluw, 192G-1[1:27. California Institute, 19:23-

L'O ); orth Chestn A "en lit· 

ERXEST HAYWOOD SWIFT, PH.D. 
Assistant Professor of Analytical Chemistry 

B.S. in Chenlistry, IJniversity of 'Virginia, 1918; 1\1.8., California Institute 
of Technology, 1920; Ph D., 1~~ 1. Californi" Institute, B19-

11:,1 [,ura Stn'el 

S. HAHRIWX TIIO~[SOX, PH.D. 
Assistant Professor of Hist0ry 

A.B., Princeton lJniversity. 1923; Ph.D., Charles University, Prague, 19:2G; 
B,Litt., Oxford UniversitY, 1926, Fellow of the Czechoslovak Ministry 
of Bducation, 1924; Lel,tor in English, National School of Mines, 
Pritbram, Czechoslovakill, 102·\; Instructor in Bihli,," 1 TAter"tul'c, 
Princeton Univu'sity, 1 n2G-1 n9. Californill Institute, 1n9-

5315 Candace Place, Eagle Ro('k 

RAY EDWARD UNTEREINER, A.;\T. 
Assistant Professor of Economics and History 

A,B., University of Redlllnds, la20; A,M., Harvard University, n~L In
structor in Economics, Harvard University, 1921-1923; Professor of 
Public Speaking, Huron College, 1923-1924; Instructor in Economics 
and Social Science, Joliet Junior College, 1924-1925. Member of Cali
fornia Bar. California Institute, 1925-

351 \Vest l\larigold Street, Altadena 

MORGAN \VARD, PH.D. 
Assistant Professor of Mathematics 

A. B" University of California, 1924; Ph.D., Californi" Institute of Tech
nology, 1928, California Institute, 1~125-

320 \\' est Del :VIaI' Street 

CLYDE \VOLFE, PI-cD. 
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. Acting Professor of Physics, Occidental College, 1912-1916; 
Associate Professor of l\iath"'llatics, 1916-1917. Teaching Fellow in 
Mathematics, University of California, 1917-1919. Dean, Santa Rosa 
Junior College, 1919-1920, California Institute, 1920-

401 South Chester Avenue 
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Dox 2\1. Yos'r, PIl,D. 
Assistant Professor of Chemistry 

B.S., Universit,' of California, 1D23; Ph.D., California Institute of Tech
nology, l~l~o. Instructor in Chemist!")', Vniversit~' of L.:tah, 1923-1924; 
FeIlo,v of the International Educiltion Board, lr<~S-1!)2G. California 
Institute, 1n4-

85 South :\Iichigan Avenue 

Ell\Llnn DL'XSTEH KRE~n:lls, :\1.D. 
Consulting Physician 

l\I. I'., l"-lli\,C'l'~it~: of :\Ii(,]Ji~an, 1908; GradurJ.te, ..:\l'Jny 1\T('(li('n1 School, 
Ina. Lt. Col. L.:. S, ,\rmy, TIctircd. California Institute, 1nO-

23L'; Mar Yista AyeIllH', Altadena 

V,rILr.L\~I KOEL BmcHBY, M.A. 

Instructor in Mathematics 
Assistant Registrar 

A 13 .. Hope College, lSD9; M.A" Colorado College, 190n. Instructor, Colo
rado College, 180;-) <1:.nd ]~I07: In~,tructor in Physics, Uniycrsityof South
ern California, summer session, InS. California Institute, 1918-

California Institute, 1926-

HEGINALD BLAND 

Director of 0 rchestra 

1.500 Sinaloa A yenue 

609 Korth Hill Avenue 

MAHTIX LnnYTc DE'noFF BUNGE, LIc.Tn. 

Instructor in Modern Languages 

Lie.TII., "\\'"artburg SCYDinary, Dubuque, Io\v[l, J809: r:1~t(}r and lH'illl'ip:d 
of private schools near Marohfield and Green Lal{e, vViscollsin, lS:J:I-
1fJOf.l. T(';lcher of L:ltin and Gern1an at (~re('n Lnl..;:e Publi~ Rig-l1 
School, 1D(I()-1 Dl J. Tp'lclwr of nerma n. Milw,,,,kc8 Public SellOn I", 
1!111-1!113. Editor of (;[,1'n1[111 nn{l Englj~ll l1crjO(li(,;1I~ of Turnpr "\111-
li~hillg COnl]):'!.ll:,,>". 1fl1:3-191R. Pl'iY:1tc Teacher and Tran;-;1~1or, 1~1~-1-
1 ~):W. C;!lifnrllia] ll~t H ute, J 030-

;]068 Summit A \'('n1lc 

FRED J. CONVERSE, B.S. 
Instructor in Civil Engineering 

B.S. in Mechanical Engineering, university of Rochester, 1914. With 
Cleveland I<;lectric Illuminating Company, Cleveland, Ohio, 1914-1915. 
,Vith General Electric Company, Lynn, l\1assachu~etts, 1915-1916. 
Instructor in Applied Mechanics, University of Rochester, 1916-1917. 
,Yitll General Laboratories, Bureau of Aircraft Production. U. S. A., 
1917-1918. ,Yith Gleason Gear ,Yorks, TIochester, New York, 1919. 
Designer, Bureau of Power and Light, Los Angeles City, 1920. Cali
fornia Institute, 1921-

239 South Sierra Bonita A venue 
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RENE E~WEL, M.S. 
Instructor in Geology 

B.S., University of Paris, DOa: M.S., 1912; Instructor in Chemi~try, Con
servatoire des Arts and ::Uetiers, Paris, 1911-1912; Associate.d with 
the Anaconda Copper Mining Co., Anaconda and Butte, !'.lontana, 
1913-1914 and 1920-19~3; Chcmical Engineer, !'.Iilitary Research Labo
ratory, Sorbonne, Paris, 191·l-1917: ~Ipn1ber, Scientific COlnrnissions, 
U.S.A. and England, 1917-1918; Geologist, Saar Coal :\Iines, Saar
brucken, 1nS-1919; Professor of Geology, Oklahoma School of Mines, 
1923-1924; Assistant Professor of Geology and Mineralogy, Xew Mexico 
School of Mines, 1924-1925. California Institute, 1925-

1148 Constance Street 

EURT.\CF. L. FURT.oXG 

Curator in Vertebrate Paleontology 

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

349 South Mentor A venue 

FWYD L. FlAXES, D.O. 
Physical Trainer 

1),0., Cnlleg'f' of O;o.;t('()j):lthir l)hysicians and Surg(,()li;';, Los Ang(>10s, J:-)~L 
Califorllia fnstitulf', 10:!:1-

QOO Soulh Madison A ven1l(: 

J~OUIS \\'INCIIESTER JONES, A.B. 
Instructor in English Langnage and Literature 

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

FHEDERICK CHARLES IJINDVAIJL, PH.D. 

Instructor in Electrical Engineering 

n.s .. University of Illinois, 1024; Ph.D. California Institute of Technolog-.\', 
Ln8. Electrical ];;ng'incel'ing Department, Los Angeles Railway Corp
oral ion, 1924,192;): Engineering General Dcpartlllcnt, General Electric 
Company, SchencctCldy, 1nS-1930. California Institute, 1930-

Q6:? South Sierra Bonita Ayenue 

FRANCIS \Vrr.LIAM l\IAXSTADT, 2);1.S. 
Instructor in Electrical Engineering 

M.E., Cornell University, 1916: Certificate of E.E .. 1916; :\1.8., Caliiurnia 
Institute of Technology, 1925. Draftsman and Designer, Otis Elevator 
Company, 1916-1917. Assistant in the Electrical Research Division, 
Interborough Rapid Transit Comp;my, 1917-1919. Assistant in the 
Thomas A. Edison Laboratories, 1919. California Institute, 1919-

HAROLD Z. ::\IussELMAx, A.B. 
Instructor in Physical Education 

3789 Elma Road 

A.B., Cornell College, 1920; Instructor in Science and Athletic Director, 
Sterling (!llinois) nigh School, In20-1921. California Institute, 1921-

834 East California Street 
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EnXEST Emnx SECHLER, ~r.S. 

Instructor in Engineering 

IL~ .. Califorllia Institute, 1928; ~r.S., 1928. 

27 

tiO 1· S;lIlta Bn rharC! Strcc\ 

California Institute, 1924-

AI.EXANDER J. SMITH 

Band Instructor 

1860 West Forty-first Place, Los Angeles 

FRANCES HALSEY SPININO 

Librarian 
California Institute, 1914-

1067 North Catalina Avenue 

HOGER S'UXTON, M.A.* 
Instructor in English Language and Literature 

B.S., Colgate University. 1920; M.A., Princeton University, 1924. In
structor in English, Colorado College, 1924-1925. California Institute, 
1925-

840 East Del Mar Street 

HICI'BRD MANLIFFE SurroN, PH.D. 
Instructor in Physics 

B.S., Haverford College. 1922; Ph.D .. California Institute of Technolog-)', 
1929. Instructor in Physics, Miami University. 1922-1925. California 
Institute, 1925-

311 South Michigan Avenue 

KENNETH Vn'IAN THIMANN, Pn.D. 
Instructor in Biochemistry 

'~.Sc., University of London (Imperial College), 1924; A.RC.S., 1~~4; 
Ph.D., 1928. Frank Hatton Prizeman in Chemistry, In4. n~moll
strator in Bacteriology. London UniYersity. 192,,-1927. Beit Memorial 
Res('arch Fellow in Biochemistry, 1927-1920. California. Institute. 1930-

717 East California Street 

ALBERT TYI.ER, PH.D. 
Instructor in Embryology 

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

MEltRITT 'Vu.uA~rs, A.B. 
Instructor in English 

A.B .• The Uni\'ersity of California at Los Angcl0s, InS. 
tute, 1930-

1115 Lura Street 

California In8ti-

AthcmeulIl 
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('.\HL D.\nn AXDl'HSOX, PIT.D. 
Research Fellow in Physics 

I:.~., l'alif()l'llia 11JHitute, 1D27; Ph.D., 193U. California In~titute, 1:1:Fl-

373] Seneca Avenue, Los Angel<-,; 

ROBEU'£ Fox B,\CIII:U, PH.D. 
National Research Fellow in Physics 

I':.S., 1~l\i\l']',i(y of ::.richigan, 1U2t3; Ph.D., ]930. California In,tilute, 1930-

40 South ·Wilson AVCI1llP 

Gleon"r. "'. BEAIlI.". PH.D. 
National Research Fel10w in Biology 

I1.S('., Uni\'cr,ity of Nebraeka, 1926; M.Sc., 1D27; Ph.D., Cornell l'ni\'eJ',il '. 
1:1;::0: .\i-'~i:..;tnl1t in ~·\gr01l01n;V, Cornell University, :1926-27; Expcl'i
m('n tel li,t in Plelnt Grading, 1928-30. California In"!i tute, 1930-

'275 Xorth Chester Avenue 

OT"·O BJ:l:CK, Dn.P;"". 
Foreign Exchange Fellow in Physics 

! liplolll;') ]IJ Eng'jlll'I'rillg, f>:i.llzjg IJniversity. ]~):l~: nJ' r~t1g .• 1~;1fl. j\~
~i:--:t:tnt in Plly: .. ;ie,;, /)rtllzig UniYcrsity, ID27-J~):30. Califol'llh In<..;titul(', 
1 :13()- .l\.then:-t"nlll 

Cn,u:u:s Hr"u. BFllXlTA~r, Pn.n. 
National Research Fellow in Biology 

! ;.~\., l~niY(>r::-:i t:,-' of '\"i;.;consin, 1 ~2·1; M, S., J D:?;;: Ph.n., 192~1. ~'\~:l tinl!;11 
rU-";,;p:l]"('ll Fellow in ninlogv, COrJlell Cnivcl';-:itl' :ind J3us::-:ev 11l~tit'lt(:, 
llal'Yarr1 l;Jliyel'~ity, 192~-ino. California Jn~'titlltc, ]9~O-' 

308~:, East Bellevue Drill: 

L,WX,\RIl CAHr.rl'Z, PH.D. 
National Research Fellow in Mathematics 

.\,1:., tlniYI'r>~i1~' of PCllns~'lyanja, 1!127; 1\1.A., 1f128; Ph.I)., 19:~O. Assistrrn( 
in 1\fa1hpnH1tic~, lJniypr;.;Hy of Pennsylvania, 1!127-1!12~; H:lJ'J'i:c-;oll Fpl
low ill l\latlH'lnatk:-.:, l~niv('rsity of PCYll1,,-,ylV:llli8.

J 
1!)~~-!!1:{0. C:llifot"lli:l 

I",lilllt", .Ino- Atlwna'lllll 

ell,\TILES H.\Wr.EY CARTwnrr.1T'J', PH.D. 
Research Fellow in Astrophysics 

r-;.~., California JII~ti1ute, l!l:?G: PIl,D., 1930. C~tlifol'Jlii1 Tn:..;titutv, 19;-;0-

R.F.D. Box 4S.J, San Gabrif'l 

]"":,.1\" lTni\ 
~r;ltll(,111;11 
] ~ I ;~ Ij . 

.TOl: LlCE DonllolT, T'n.n. 
National Research Fel10w in Mathematics 

of 'Tc<\::l,<..;. l~j:!fi: ~LA., 1:J2,;": Ph.D., 1:1:3n ln~t]'llCl()r ill 
L~lljY~'r;·dt,\' of Tf'X<t:-:, ]026-]0:~0. Calif()rnirr In;.;titllt(\ 

A tll('n~ulll 
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JLSSE "'ILLL\}I :'IIoxuoE Dr:'lIuxll, I'll.]). 

Research Fellow in Physics 

B.::: .. California Institute of Technology, 1016; :U.S. in RE., Union Collc·g,,, 
InS; Ph.D., Califurnia Institute, la23. California Inqitute, 1~~1-

til':; South :'IIclltor AI"t'llue 

HAXS GAFIROX, PH.D. 

Research Fellow in Biology 

l'h.V., Guivel'sity of Bel'lln, 1925. ~>\sslstant, I(ai:--:c;l' \\rUllellll In:->titut ftll' 

Blulng"le. 1~2J-l:12j. CaliforlllU Institute, 1930-
;\ tl1t'lla:uIll 

Axsox PHELPS STOKES HOYT, :'ILl). 

Research Fellow in Biology 

1: .. \., Yale Univel'sity. 1921; l\I.D., COIUITIUia t:niversity. 1~2;J. lUlel'lle, 
First Surgical Division, Bellevue Hospital, :0:cw York City, 1926-1928; 
ReRearch Assi::;tant, Del1artrnent of Bacteriology, Colun1bia College 
of Physicians and Surgeons, 1928-1929; Illstructor, 11l29-1930. CaJi
fornia Institute, 1930- 3GB Arroyo Terrace 

AXTOX R. JEBRAK, PH.D. 

ForeIgn Fellow in Biology of the Agricultural Academy of Moscow 

l'h. I J., .\grieullural "\eaclemy of l\Io~cow, 1929. Califorllia Institute, 1930-
IG,) South ;\Iichigan Avenu" 

CAUL KAPLAX, PH.D. 

National Research Fellow in Physics 

B.S. iii C!I<":luistl'Y, Johns :Hopkins UniverHity, l~J~li; 1\1. . .:\. in Phy::;;ies, 
1!,"S; I'II.D., in Physics, 1930. California Institute, 1nO-

Athen:rUlll 

GEOHGII D~IITUIEVITCII KAUPECI-IEXKO 

European Research Fellow in Genetics of the Rockefeller Foundation 

Diplo111a, Agricultural Acaden'lY in l\Iosco"\v, 1922. Research Fellow and 
Assistant, Agricultural Academy in ~Ioscow, 1922-1925. I-lead of the 
Division of Genetics, Institute of Applied Botany, Leningrad, 1D25-. 
California Institute, 1930- IH7 Lura Strcet 

Roy JA~IES Kl~XNEIlY, PH.D. 

Research Fellow in Physics 

A.I)., Cornell Glliversity, 1921; Ph.D., Johns Hopkins University, 19~1. 
_Fellow in Physics of the John Silnon Guggenhein1 :IYlemorial Fund, 
Cambridge University, 1928-1929. California Institute, 1924-

i?468 ~urth Marengo Avenue 

'V ALTER EDWAUD LAl\DIEUTS, PIl.D. 
National Research Fellow in Biology 

B.S., Univ81·sity of California, 132,; Ph.D., 193u. California Institute, 
1930-

i?15 Lemon A WIlue, Temple City 
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HUGH C.UIPIlELL \VOLFE, PH.D. 

National Research Fellow in Physics 
A.B., Park College, 1926; M.S., University of Michigan, 192i; Ph.D., 1929. 

California Institute, 1929-
335 South Catalina A venue 

RICHARD VAX DER RIET 'VOOLI.EY, B.A. 

Commonwealth Fund Fellow in Physics 
:\I.SC., University of Cape To\vn, 1925; B.A., Cambridge University, 1928. 

\\'ollaston Student in Gonville and Caius Colleges, Cambridge, 1~2S
HJ29. California Institute, 1929-

424 X orth Los Robles A venue 

\VI,ADIlHIR M. ZAIKOWSKY 

Research Fellow in Physics and in Mechanical Engineering 

Graduate of Michel's Artillery Academy, 1911. Research Officer of Main 
Artillery BoaI'll (Russia), 1911-1914. Repctitor of Michel's ,-'\rtillery 
Academy, 1!J14-1916. Captain of Russian Artillery, 1~14- Member or 
Russian Artillery Commissions in the United States, 1910-1921. Cali
fumi" Institute, 1923-

3,16 South :\Iichigan Avenue 

RAY~lOXD \VELI,IXGTON AGER, B.S. 

Teaching Fellow in Electrical Engineering 

1;.8., Califul'llia Illstitutc, 1922. 2074 BrigrJen Uoulp\'~u'd 

GEOllGE HAROLD ANDERSON, A.M. 
Teaching Fellow in Geology 

A.H., Stalli'Ul'll LJllivel':::iity, l~lj; ~~ . .lVI., ]~2U. 

Al\Il\ION SYLVES'l'r.R AXIlES, B.S. 

Assistant in Engineering 

J-Ls'. ~\I()tltalla State Collt:ge. l~JU. 

ROBERT CIIAULES BARTOX, :\1.S. 

Assistant in Chemistry 

B.S., Carll(~gie Institute of Teehllology, 1!J2~; 1\1.8., lrJ30. 
1156 Constance Street 

RAYMOND BEELER, B.A. 

Assistant in Physics 
B.A., l'oIllOna Cullegc, ]927, ] Ou .2\01'1.11 Catalina ~\ VenUi' 

RUSSELL LEE BIllllLE, M.A. 
Teaching Fellow in Biology 

1;.S., [rlli\"~rsity of Pittsburgh, 1!J~G; :\l.A., Columbia University, 1928. 
1163 Steuben Street 
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B.Sc .• Ullin'r~it)" of Saskatclle\\an, 1928; M.Sc .. Ina. 
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.TOlIX FUAXCIS BLACKBURX, B.S. 

Assistant in Physics 

B.S., Lni\'crsit>· of Chicago, 1926. 

"TH .LUM ::VICCHESXEY BLEAKXEY, B.S. 

Assistant in Physics 

Athenaoum 

B.S., \\ThitIl1Cln College, 1926. 225 South Holliston Avenue 

FRANCIS DASHWOOIl BOllE, B.S. 

Assistant in Geology 

B.S., C"lifornia Institute, lnO. ] 205 Fren10n t AVf'tl ne, ~outh Pasadena 

JA~lES LAWHEXCE BOTSFORD, A.B. 

Assistant in Mathematics 

.\.n., lini\'crsity of ,Yashington, 1828. 

JorrN HENRY AUGUST BnAHTz, ::\1.S. 

Teaching Fellow in Engineering 

B.S., TIo."al Technical College, Copenhagen, ]911; M.S., 1914. 

.'\ t I1Cll;1'1l1lt 

406 South Chester Avenue 

PnnIP DAVIS BRASS, B.S. 

Teaching Fellow in Chemistry 

n.s., Y~lk ,'niversity, 182S. 2n1 South ,Vilson AY8fllF', 

LAwnr.""..: Oux BnoCTcw.\Y, 1\1.S. 
Teaching Fellow in Chemistry 

F:.~., 1'lli\Tr~ity or .i\cbraska, 192~1; l\T.S., lfl:{O. 
20]·1 .IVleridian ... \ \,PtlUP, 8011tll I ':lsadptla 

J OITX STUART CAMPBELL, M.A. 
Teaching Fellow in Physics 

B.S., California In~titute, 1926; ::\LA., TIice Institute, B2S. 
8,3 Xorth Chester Avenue 

DF.ANE EDWIN CARBERRY, B.S. 

Assistant in Engineering 

H.S. in Eng., C;-lliforIlia Institute, 1!130. i:!41 South :'ITpIltnr A\'enllC 
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DOXALIl SHERMAN CLARK, :M.S. 

Teaching Fellow in Engineering 

B.S., California Institute, 1929; M.S., 1930. 296 South Cheotcr ,\ venue 

EVERE= FRANKLIN Cox, A.B. 

Assistant in Physics 
A.B., Miami University, 1930. 

JOSEPH HORACE DEMING, B.S. 
Assistant in Physics 

...\thenceulll 

B.S., University of Nebraska, 1930. 201 South Michigan Avenue 

l\1AUHICE GHIRRAH DONNELI.y, E.lVI. 

Teaching Fellow in Geology 

E.ilI., C()lorado School of Mines, 1929. 6~16 ]£a~t Cr€'en Street 

E~rORY LEON F:T.T.lS, B.S. 
Assistant in Chemistry 

F..S., Califorllia Inf'iitutc, 1929. 48H ltuth Street, L().~ AlIgoks 

ROBLEY DeNGLTSOX E"ANS, ::\-1.S. 

Assistant in Physics 

B.S., California Institute, 1928;' ilLS., 1929. 
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RICHARn GILMAN FOLSOM, lVI.S. 

Teaching Fellow in Engineering 

B.S., California Institute, 1928; M.S., 1929. 115 South Men(or Avenue 

'VINSorON l\1,\J.C'OT."r GOTTSCHALK, B.S. 

Assistant in Physical Education 

B.S., Princeton University, 1929. 98G E;u:it California Strcf'l 

CHARLES EDWARD HAllLUTZEL, In., l\-1.A. 

Assistan t in Physics 

B.A., Stanford University, 1925; M.A., 1926. Assistant in Chemistry, Stan
ford University, 1925-1926. Instructor of Science and Mathematics 
in the South San Francisco High School, 1926-1fI27; Instructor of Sci
ence and Mathematics in the Santa Barbara High School, 1927-1929. 

615 North Mentor Avenue 

ANDREW VASILY HAEFF, 1\1.S. 
Assistant in Electrical Engineering 

Electrical and Mechanical Engineer, Polytechnic Institute of the Special 
Region of the Eastern Pro\'ince, China, In28; M.S., California Insti
tute, 1929. 201 South Michigan Avenue 
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B.S., Califol'llia Institute, 1929; M.S., 1930. 
8,73 Shoreham Drh'e, Hollywood 

EARL S. HILL, B.S. 
Research Assistant in Chemistry (American Petroleum Institute) 

I :.;';., Oregon State Agricultural College, 1930. 314 South Allen Avenue 

JAMES LYNN HOARD, M.s. 
Assistant in Chemistry 

n.s., University of \\'asllington, 1927; M.S., 1929. 
241 South Holliston Avenue 

R,CHARD BOYLE O'RETLIx HOCKT"G, B.S. 

Assistant in Biology 

I:, S.. J I" nan] University, 1928. 

RAY~fONIl 'VTNI'TELD HOF.PPEL, B.S. 
Assistant in Chemistry (Chile Exploration Company) 

...:\ thena:Ulll 

B.S., California Institute, 1930. 100 Central Avenue, Arcadia 

V AINO ALEXANDER HOOVER, M.S. 
Assistant in Electrical Engineering and in Physical Education 

B.S., California Institute, 1n7; M.S., 1928. 520 North Holliston Avenue 

ARCHER HOYT, B.A. 

Teaching Fellow in Physics 
n."'" \\'hitmCl.n Collcg-c, J92'. 

LORENZ DITMAR HUFI', M.S. 
Teaching Fellow in Physics 

A.B., University of Oldahoma, 1927; M.S" 1928. 

R.""PH HFLTGREN, M.S. 
Teaching Fellow in Chemistry 

AthenIT'um 

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

CECIL EDWARD PRUITT JEI'FIIEYS, M.A. 

Teaching Fellow in Chemistry 

B.A., Uni\'crsity of Texas, 1925; M.A., 1n7. 
196 South Sierra Bonita Avenue 
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HARRY ALLISTER KIRKI'.'TltICK, D.S. 
Teaching Fellow in Physics 

. n.S .. Occidental Collc-ge. 1~14; Associate in rhyoics. Universit,' of Cali
fornia at Los Angeles, 1924-1928; Instructor, Occidental College, 1929-
1930. 5215 Hern10sa Avenue, Eagle n.oek 

AR~OLD MAR'l'I~ KEUTHE, Ph.B. 
Assistant in Mathematics 

Ph. n., Ripon College, 10~6. Assistant in Physics, U. S. Burea1I of Stann-
ards, 'Vashington, D. C., 1927-1930. 910 San I'asf]1Ial Street 

CIIAHLES COYLE LASH, M.S. 

Teaching Fellow in Electrical Engineering 

B.S., C'clifornia Institute, 1928; M.S., 1930. 

EDSO~ CIIrRcHlu. LEE, B.S. 
Assistant in Physics 

RS., ('aliforni" Institute, 1n~ . 

.JOHN .. A.NDREW"S LEER::vrA]{EHS, M.Sc. 
Teaching Fellow in Chemistry 

A thcn~"(,Uln 

R.Sc., Iowa State C()l1cg-e, Ins; M.Sc., 1929. 294 South 'Vilson A venue 

ERXEST LEVI~F., B.S. 
Assistant in Engineering 

B.S., California Institute, 1930. 

"'TLl.TAM BRAIH,F.Y LEW", ;\T.S. 
Teaching Fellow in Chemistry 

1067 Del Mar Street 

r: .. \., \\,illi;nll:--: Colkgr', ln~7; M.S., California Institute, 1~~~. /\ tTI('n;rlI1)) 

CAIlT. CLARENCJ: r .TC'<IlEGRT:N, M.S. 
Teaching Fellow in Biology 

lUi" Unin'rsily of \\'isconsin, 1922; M.S., 1923. !)2~ Cllc1{1nla!J AY0rltll' 

KF.XNETII EL~ro LOIDrAN, B.S. 
Teaching Fellow in Geology 

B.S" California Institute, ln9. ·IGo SOLlth Hill Av~nu" 

GEORGE SCHILD LUFKIX, M.S. 

Teaching Fellow in Engineering 

n.s.) California Institute, H}~!); M.S., J930. 320 South ::\l(1di~nll Aven1le 
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I :.A., rjlliYel'::;i ty of J 'i t t:::uul'gh. 1~28. 

JOHN HA\'ILAND ~IAXSON, }I.S. 
Teaching Fellow in Geology 

I~.S, Calif()rIliu. Institute, 19::7; :.\I.S., 19Z5. 

FHlm LEE }IcFADDEN, .TR., B.S. 
Assistant in Aeronautics 

l!.~., St. ?\Jal'.\ 's cullege, lU3U . 

• TA::HJ:S CAHUSLE ::\loL'zON, A.B. 
Assistant in Physics 

.\.1:., :--;fJ\/t!H'!"11 l\Iel1J()(]ist L'Jlivel'sity, 1~~7. 

FUANK XEl'F ::\IOYlmS, 13.S. 
Assistant in Aeronautics 

B.S., CuJi[onli:l ItlSUlute, l!J:JU. 

GEOHGE CLAIU<SON ::VIU"RO, A.B. 
Assistant in Mathematics 

1 J~:! Con1o\'a Street 

11:-:'6 SteutJell Street 

i)(jl'Jniiory 

~.\. I :., r ~Iti \'Pl'si t y of Califol'llia at Los Angele.s, 1!.1:29. ll~:..! Con]t)\'a 8t reel 

Purup GHIFFIS ]\TURIlOCU, B.S. 
Teaching Fellow in Chemistry 

l:.S., (~alif()nlia [Jl~~titute, 19:20. 17,0 ~Ol·th Fa.il' Oaks ~\YAJlllP 

ALBEltT EIlWAHD MYEIlS, B.S. 
Assistant in Chemistry 

D.fi., C;tlifol'nia IIn":iiitllte, 1929. ~OG North Catallna _Avenue 

HENRY VICTOH NEHER, B.A. 
Teaching Fellow in Physics 

B.~·\., POlllOtl:J. Co1lege, 1926. 

FRANK AXDHEW NICKELL, M.S. 
Teaching Fellow in Geology 

H.~., Calif()rnia Instituto, 1!:i2'i"; ;\1.,s., 1928. 

DWIGHT OLCOTT NORTH, n.s. 
Assistant in Physics 

B.S .• \\'('sl('yan l:ni\ersity. 1830. 

1105 Yolo Str'ed 

Atllena:um 
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,V. BAILEY OSWALD, B.A. 

Teaching Fellow in Aeronautics 

B.A., UniYersity of California at Los ~"ngeles, 1~27. 
8920 Beverly Boulevard, Hollywood 

J OHX Gmsox PLEASAXTS, M.S. 

Assistant in Electrical Engineering 

B.S., University of Southern California, 1929; M.S., California Institute, 
1930. 1186 Crenshaw Boulevard, Los Angeles 

SOL FREDERICK RAVITZ, M.A. 

Teaching Fellow in Chemistry 

B.A., Ulliver.sity uf Utah, 19~7; lYI.A., Hl~g. ~6g Suuth 1111o.SUI1 AVt~llue 

GEOltGE \VILHEIt READ, B.S. 

Assistant in Physics 

B.S., California Institute, 1930. 360 ,Vest Broadway, Glendale 

HOMER CHARLES REED, M.S. 

Teaching Fellow in Mechanical Engineering 

B.S., California Institute, 1929; ::VLS., 1930, 1250 Carn1en Dl'ivc, Glew:J<tlt, 

HARLAN BAIHD ROBIxsox, B.S. 

Assistant in Engineering 

B.~. in Eng., Princeton University, 1~30. 

LYNN HAMILTON RUMBAUGH, A.B. 

Teaching Fellow in Physics 
A. B., :VIiami Ulliversity, 1n8. 

BRUCE HORNBlWOK SAGE, B.S. 

316 Palmetto Dri I'e 

IJul'IHi to]'y 

Research Assistant in Chemistry (American Petroleum Institute) 

1567 North Holliston ,\ Vellll" 

MARSTON CLEAVES SARGENT, A.B. 

Assistant in Biology 
.A. t:., IIarvarll Ulli ver.sity, 1:)2.)'. 

DAVID WALTER SCHARF, B.S. 

Assistant in Geology 

1117 Lllnl Stred 

B.S., Ca]ifonlia Institute, 1930. 10G7 j';ast 1)cl "Iar Street 
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:\IAPI.F. DELos SHAPP'ET,I" B,S, 

Teaching Fellow in Geology and Chemistry 

B.S., PniYcrsity of Arizona, 1921. 8a2 Granite Dri\'c 

DAVID SHEFFET, B,S, 

Assistant in Physics 

B.S., CalIfornia Institute, 1930, 240 South Michigan Avenue 

JACK SHF.R:\fAN, B,S, 

du Pont Fellow in Chemistry 

B.S" California Institute, 1929, 273 South Catalina Aycnue 

ITIICHA'EL MORRIS SILVERMAN, B,S, 

Assistant in Mechanical Engineering 

B.S" California Institute, 1930, 617 North Ran'ard Boulevard, Los Angeles 

SELllY MILI.MORE SKINNEll, B,S, 

Assistant in Physics 

B.S., lTlliYeroit,' of Y\'ashington, 1928. 

'VU,LIAM LAYTON STAN'rON, B,S, 

Assistant in Physical Education 

11 22 Cordova Street 

B,S., California Institute, 1927, 80 South Berkeley Avenlle 

CARSTEN CONOV'ER ST'EFFENS, A,B. 

Assistant in Chemistry 
A. B., i'iyra'''''8 University, 1930. 

ROBERT INGERSOLL SURTON, BB, 
Assistant in Chemistry 

Athen",um 

B.S" California Inoiitute, InO, 819 North Avenue 63, Lo~ Angeles 

AV-STIN WEllll'ER STRONG, B,S, 

Assistant in Engineering 

B.S" California Institute, 1930. 

JOHN CLARK SUTHERLAND, M.S, 

Assistant in Geology 

Athenreum 

B,S., California Institute, 1929; M,S" 1930, 243 South Greenwood Avenue 
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Assistant in Geology 

Ii.:-:: .. C'alifqrIlia Institute, 1~2fl. 3939 ,,-rest Seyen1h Str(>d, r ,()~ .\ 1l~f'lt,S 

"\nRIAAX .J OSEPH VAX ROSSE31 

Assistant in Vertebrate Zoology 

2561 Foothill Tlollle\'anl, .\1tadcll'l 

GUY'" ADDINGTOX, l\f, A. 
Teaching Fellow in Chemistry 

B.A" l:ni\'crsity o[ British Columbia, 1928; M,A" n~~. 
241 South Jlolliston AY('I111~ 

.JESSE ROBERT "'ATSOX, B,S, 
Assistant in Chemistry 

RS" Pacific Uni"crsity, 1929; Charles A. Coffin F<:ll<>"" California Insti-
tute, 1G30-1G3L 1117 Lura Stred 

FRANK L. '" ATTENDORF, M.s, 
Assistant in Aeronautics 

(Daniel Guggenheim Lighter-Than-Air Institute) 

B.A., IIal'Yard University, 192G: M,S" Massachusetts Institute of Tech
nology, 1928, Graduate Study, Gottingen University, 1928-1929; Tech
nischc Hoehschule, Aachen, 1929-1930, A thenreum 

SIDNEY '''EINBAUM, B,S, 
Assistant in Chemistry 

n.s., California IlIs\ itute, 1924, ~1-1 South Catnlil1a AYclll1P 

D.\I'ID WEINSTEIN, B.A. 
Assistant in Physics 

H,A" ITniversity of California, 1930, 254 South Herkdpy /\ vpnll~ 

NATHAN DAns WHTT:\fAN, .In,, B,S. 
Teaching Fellow in Engineering 

H.S., California Institute, 1930. 202Cl La France .. A.scllue, ::)outh Jl 8f>adeJla 

aLIX CHADDOCK WILSOX, .JR" A,B, 
Teaching Fellow in Physics 

A,B., l:'niversity of California, 1929, 702 South Mentor Ayenue 

ROBERT '''ARnEN 'VILSON, B,S, 
Assistant in Geology 

B,S., California Institutc, 1930. 
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Teaching Fellow in Biochemistry 

B.S., C",lifol'llia Institute, 1924; M.S., 1927. 
2827 Pina del Vista Drive, Altadena 

GEOUG FUIEDRICH \VISLICEXUS, l\LE. 
Assistant in Engineering 

j\f. E., Staat licl18 IIuhere ::\1aschinen bauschule, \Vilrzberg, Gerrnany. 
620 South Mentol' Avenue 

KAHL l\IonGAN \VOLFI:, 11.S. 
Teaching Fellow in Electrical Engineering 

I:.~., \\"est Vi('g'iIJia Univel'::::;ity, 1925; 1\-1.8., California Institute, UU!L 
362 South Michig,Ul Avelill" 

CARLE TO X RUSSELL \VoR'nI, S.M. 
Assistant in Mathematics 

A.B., Missouri State Teachers College, 1U25; S.M., University of Chicago, 
1927. Instructor in Mathematics, University of Arkansas, 1927-1928; 
j nstl'uctul' ill Mathematics, Hutgers University, 1 H28-

331 South Mentor Avenue 

ADAM TEODOR ZAHORSKI, B.S.E. 
Teaching Fellow in Engineering 

165 South Miclligan A H'IIUO 
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Ilt'l· Cupe/and Place, Lus Anyeles 

SHEPARD MACALLIS'l'ER .................... ______________________________ . ________ .}lechanic, Physics 
917 North First :>treet, _llhall!ura 

C. A. MATSON ________________________________________ . __ Dl'afbman, Astrophysics 
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515 North j}f ichigan A venue 

S. E. P ARKER______________________________ ________________ __ ______ .Storekeeper, Chemistry 
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A. SA~'mALL.. . ........ Instrument Maker, Physics 
4·71 LeRoy Avenue, Arcadia 

ELBERT H. SEARLE........... ..Instrument Maker, Chemistry 
lOOD Tiptun Terrace, Lus Angeles 

(~. 'V. SJIEItBUIINE .................. .8uperintcnuent :\Iachine Shop, Astrophysics 
630 Douglas ;Street 

BERNHARD :\1. SWANSON ........................................ Instrument Maker, Physics 
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146 South Jl iehiga/! Avenue 

JAMES A. THURSTON........................ . ....... Fielu Collector, Paleontology 
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_.Engineering 

_ .... Bookstore 
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Dormitory 
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·Associated with the California Institute by a special arrangement with 
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ASSISTANT PROl"ESSORS 

CHARLES C. LAURITSEN, Physics 
SAMUEL S. MACKEOWX, Electrical Engineering 
J. ROBERT OPPEXHEIMER, Theoretical Physics 
WILLIAM R. S~IYTHE, Physics 
MOROAN WARD, Mathematics 
CLYDE WOI.FE, Mathematics 
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I~STRUCTOHS 

"'Il,LL\~1 :'\. BIRCIIBY, ;\Inthcmntics 

FREDEItICK C. LIXDL\LL, Electrical Engineering 

FRAXCIS \\'. }L\XSTADT, Electrical Engineering 

RICIIAllD M. SUTTOX, Physics 

IXTERX.ATIOXAL Rr:SE.-\HCH ]'l-:LLOWS 1":\ PlfYSTCS 

OTTO BEECK, Foreign Exchange 

REGIX.ILlJ \r, B. PEARSE, Commonwealth Fund 

GEX:-;AlJY \\" POTAPEXKO, Rockefeller Foundatioll 

RICHARlJ I'AX DEll RIET 'VOOLLEY, Commonwealth Fund 

X ATIOX AL RESEAHClI Fl~LLOWS 

Ph.'l.<ics 
ROBERT E. BACHER 

CABL KArLAX 

LJ.OYD P. SJ\fTTII 

.TOlIN D. STllOXG 

RICHARD E. VOU.HATlI 

He-GH C. 'VOLFE 

J["th('}JI(/!iI'S 

LEOXARD CARLITl'O 

JOE LIm DOllllOH 
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nOB!)O:'; PALL 

HESI ,\HCJI l'l:I,I.O\\~;'; IX PHYSICS 

CARL D. ANlJERSON 

C. I-IA I"LEY CAHTWHIGTIT 

JESSE 'V. M. DF;\Io,," 

HoY.J. KEN:-;EllY 

EIlW.\RIl ;\1. THORXIlIKE 
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RAYMO:-;D v.'. Am:B 

RAYMOND BEELER 

JOHX F. BLACKBURN 

'Vn.J.Lur 1\1. BLEAKNEY 

.T. LA\\'RENO: BOTSFORD 

.J. STUART CAMPBEJ.J. 

RI'ERETT F. Cox 

.IOSEPH H. DE;\IIXG 

ROBLEY D. E"A:';S 

CHARLeS E. HAHLU'l'l'OI':L, 

A:';DREW V. HAElT 

}IAt:RICE F. HASLEt{ 

VAIXO A. HOOVER 
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LOHENz D. IIt:FF 

HABR Y :\, J(mKPA'I'HIC K 

AUXOLD :'11. Kr.UTIIE 

CHAHLr.S C. LASH 

EDSOX C. LEE 

ROBEHT S. MARTIN 

.r. C.UU."LE ;\:louzo:-; 
GEORGE C. MeX110 

H. VICTOR NEHER 

DWIGHT O. NORTH 

J. GIHSO' PI.EASANTS 

.1 n. GEORGE "T. READ 

LYXN H. RL'::\IllAUGII 

DAI'ID SHEITET 

SELny M. SKIXXEIl 

DA I'IIl 'V.ErNSTEIX 

OLIN C. 'VII.SO', .Ill. 
K .\llJ~ -:\1. \\' O1.FE 

CAHLETON R. 'VOHTH 
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A. A. XOYES, Chairman 

IlHOFESSORS 

STU,\HT ,]. B.\TES, Physical Chemistry 

J A~IES E. IhLL, Chemistry 
ARTHUR A. X OYES, Chemistry 

RIcH.\nIl C. TODIAN, Physical Chemistry, :\lathclllalical Physics 

ASSOCHTE PROFEssons 

ROSCOE G. DICKIXSON, PhYSical Chemistry 

"'ILLL\~I X. LACEY, Chemical Engineering 

HOWARD .J. LUCAS, Organic Chemistry 
Lrxus C. PAIJLING, Theoretical Chemistry 

ASSIST.\ XT rnOFESSOHS 

RICHARD 2'IcL. BADGER, Chemistry 

ARNOI.Il O. BECKMAN, Chemistry 

HEIDIA" C. RAl\ISpERGER, Organic Chemj,'try 

ER"EST H. SWIFT, Analytical Chemistry 

DON M. YOST, Chemistry 

N~\TTON.AL Hr:SE.\RCI-I }'ELLOWS 

EllwARn W. NEUMAN AAllOX "'''CITTER 

HESEARCII FELLO"~ 

.LDrEs II. Sn;Rlln'AN'l' 

'n: \('1111\G FELLOWS .Axn ~\S~lSTA).,'TS 

HOBERT C. H.\I<TO" 
.J OlIN L. BIXllJ;R 
PHILIP D. BRASS 
JjA"~RENCE O. BnOCKWAY 

E:HORY L. ELLIS 
EARL S. HILL * 
.LurES L. HOAnD 
HAYc.\fOND'V. HOEpPI:L*"' 
H.\I.pH R. I-ILLTGREN 
CECIL E. P. JEFFREYS 
.T OHX A. Lr.F.R~IAKERS 

'VILLLur B. LEWIS 
PHILIP G. J\iURllOCJI 
ALllERT E. ':UYERS 
S. FnEDERICK RAnT:;' 
BRLeE H. SAGJ:* 
2'1ApI.E D. SHApPr.LL 
JACK SHER:\IAX=!: 

CARSTEN C. STEFFEX, 
ROllEnT I. STiitTOX 
GLY 'VAIlDIXGTO'" 
.JESSE R. 'V ATSO,," 

SrnXI:Y '''!:IXBAU:>I 

~ An1oric'an Pctroleu!)) ! nstitutE', 
* ~("hi1e Explora tioll C()mpa 11Y. 
:,:rlUPOllt Fellow. 
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VlJ'I810.Y OF CIVIL. A}'D JIECHAlI'ICAL EiYGTII'EERT~G 

FR,\~KLIX THOl\L\S, Chairman 

PROFESSORS 

HARRY BATE,rAx, Mathematics, Theoretical Physics, Aeronautics 
W. HOWARD CLAPP, Mechanism and :.vlachine Design 
HOIlERT L. D.\UGHERTY, .:'Iiechanical and Hydraulic Engineering 
FItEDLIUC 'V. HTxuTcHs, .Tu., Mechanics 
EUGE"E KALl\!AN, Civil Engineering 
'i'lILO])()U "ox l(,IItl\L\x, Aeronautics 
It. n. lYL\lITLL, Structural Engineering 
FUAXKLTX THOl\L\S, Civil Engineering' 

ASSOCIATES 

CART, C. THOl\L\S, Engineering Research 

ASSOCIATE PROFESSOUS 

VYn.T.TAM 'V. MICIHEL, Civil Engineering 

ASSISTANT PROFESSOUS 

ARTHUR L. KI.EIN, Aeronautics 
HOIlEU'l' T. KNAPP, Mechanical Engineering 
CLAnK B. MILLIK.\N, Aeronautics 
AnTHUR E. RAYMOND, Aeronautics 

INSTRUCTORS 

FUED J. CO~VERSE, Civil Engineering 
ERNEST E. SECHLEU 

HESEARCH FELLOWS 

REIN HOJ,D K. T. SEIFERTH, Aeronautics 
Vv' ALTER G. J. 'l'OLI.:\1IEN, Aeronautics 
'VLADIMIH :.vi. ZAIKOWSKY, Mechanical Enginecring 

'rJ:ACITING FI.:LLOWS AXD ASSISTANTS 

Al\DlOX S. AXDES 
JOHN H. A. BUAHTZ 
DEAXE E. CARBERRY 
DO~AI.D S. CLARK 
RICHARD G. FOLSO:>! 
ERXEST LEnNE 
G. SCHn.n LUFKIX 
FRED L. :.vicFAIlDEN, .Tn. 
FnAXK N .. :UOYERS 

'Airship Institute. 

\\'. BAILEY OSWALD 
Hmnm C. REED 
HAULAX B. RomXSON 
:.vIrCJIAEL .:\1. SILVERl\fA~ 
AcSTlX STHO"G 
FHAXK L. 'VATTENDORF* 
XATJfA~ D. 'YIIITMA~, .TH. 
Gr:OHGE F. 'VISLICE~US 
.\IlAl\[ T. ZATlOUSKI 
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DI VISIO;V OF GEOLOGY A.YD PALEO.Yl'OLOGY 

J. P. Be'LILD,I, Chairman 

.T. 1'. 13"\\'ALI).\, (;('oiog,l" 

\\'ILLIA'r :\1. D.lns, Physiographic Geology 

lh:xo GeTE"'BBIW, Geophysics 

F. L. HAxsmIE, Economic Geology 

CHESTBit STOCK, Paleontology 

RESL\RCII ASSOCL\'l'E 

DO~.IT.D H. DICKEY, Vertebrate Zoology 

IXS'l'HUCTOR 

RE~E ENGEL, Geology 

C"RATOR 
EUST,ICF. L. F[JRT.O~G, Vertebrate Paleontology 

SCIEN'I'H'IC ILLUSTRATU1~ 

JOUN L. RIDGWAY 

COl\Il\IONWEALTII FUND FEr.LowS 

GEOltGE A. C'DDIING 

HARRY V. 'VARltEX 

'.rl' ,\C1J I ~G FELLOWS A~n AssrS'r.\);"'.ff:: 

GEORGE H. ANm:nsox 
FRANCIS D. BODE 
l\1AL"IlICI: G. DONNELl.Y 

KENNETH E. LOl[~IA~ 
.J onN II. l'IIAxsoN 
FILA!'; h.': ~\. KICKELL 

D.\\' 1ll 'V. SCIL""" 
}IA1'J,£ D. SHAPPELL 
JOlIN C. SUTIIEHI.A::\ 1) 

GEOlIGE F. TAYLOR 

ROBEIl'!' 'V. W,LSON 

AIIHLIAN .r. \'AN HaSSI"! 
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TnO}lAS H. :\IoHGAx, Chairman 

PHOFEssons 

KARL J. BEI.AH, Biology 
THOMAS H. MORGAN, Biology 

ALFHEO H. STURTEVANT, Genetics 

ASSOLIA'fE PROIESSOR 

ERXEST G. AXDERSOX, Genetics 

.ASSIS'l'A~'l' PH01TSSORS 

1h;:>iRY BOIISOOl;:, Biochemistry Ih:UMAX E. DOLI;:, Plant Phy.,iology 
TIIEOIlOSIU:i ])OBY,llA:>iSKY, Genetics UOBERT EnIE"'ox, Biophysics 

STlmLlNG H. E~lERSOX, Genetics 

INS'l'IlUCTOHS 

KEX};TrlI V. THIMANS, Biochemistry 
ALBER'l' TYLER, Embryology 

IX'l'ERX A'l'IOX AL Rr.SEARCH FELLOWS 

ANTOX R. JEllltAK, Agricultural AcaJemy of ~f(),('o\\' 
GEOUGlI D. KARPECHEN 1<0, Rockefeller Foundation 

Gr:ORm: \\'. 1\1.:.\Il1.E 

XA'l'lO)O[AL ItESEARCII t'El,J,OWS 

'VALTER E. LA"MElt'J'S 
CILUtLES R. J3t:lt"ITA~( 

J\SSOX P. S. HOYT 

'l'EACJIIXn 1<'.1<:1.LOW:-; AND ASSISTANTS 

RUSSEl,L L. BlDDu: CArtI, C. LINIlEGHEN 
RICHAlUl B. O. HOCKHW }fAHS'f'OX C. SAIWEX'I' 

HOWAltil "'f. 'VINEGAHIlEN 
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lJII'[SI()X OJ,l A8TROIJll Y81C'S 

OBSI:lt\'.\.TOH Y COL"XCrr, 

GEOI!GE E. HALE, Chairlllan ARTHcn A. XOYES 

HOm.:RT A. :\TrLLIKAX HEXltY :\1. ROBIxsox 

.TOliX A. AXDlmsox, Executi,'e Officer 
EllW.\JtlJ C. B.\HIlETT, Secretary 

\VAvrER S. AD.DIS, 

CHARLES G. AIlBO'l' 

IRA S, BOWEX 

PAUL S. EpSTEIN 

JOHN A. A::<'DERSO::<' 

~\D\'ISORY CO:\G\lIT'l'EE 

Chairman EDWIX HUBBLE 

ALREllT A. ;\IrCHEI.SO:'{ 

HENRY N. HUSSELL 

FREDERICK H. SEAllES 

n ICILUtll C. Tor~~fAX 

HESEARCII .ASSOCIATES 

Sm HERBERT J ACKSO::<' 

ASSOCIATES ] X OPTICS .\. ~ D I)fSTRUl\lEN'l' DESIGN 

FRANCIS G. PEASE RUSSEr.L W. PORTER 
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C, I\: , JeDY, Chairman 

J>HOIT:5~OHS 

C. I\: , JUDY, English Langua"c and Literature 
GR.\IID[ A. LAING, Economics and Business Administration 
J onN R. :\LIC.IRl'HUR, Languages 
\Y II,LLD! B. :\[ eXRO, HistOl'Y and GO\'ern:nent 
TIIEOlJOIU; G. SO.\ln:" Ethic, 

ASSOCIATEs 

HAHIlTX CnA!", En"lish Liter" tllre 
(;()JlFHlT DAnEs, English History 
:l-IAx F,IRR.IXD, Ameriean History 

ASSOCL\T}: l'HOF1:S~()H::-; 

HORACE N. CrLBEwr', Business Economics 
GEORGE n, J\IAc,\hsN, English Language and Literature 

..ASSISTANT PROFESSORS 

H,\R\'EY EAGJ,ESON, English Lnnguage and Litcmtllre 
PUILIP S. FOGG, Business Economics 
EDWAIUl I,. HAltVEY, History 
\Vn.LLIM HUSE, JR" English Language and Literatllre 
S. HARRISON THOMSON, History 
HAY E, UNTEREIXER, Economics and History 

IXSTHuerOHS 

,\fARTIN L. f), BUNGE, Modern Languap:cs 
LOUIS \V, .TONES, English Languap:e nnd Litpratllrc 
ROGER S1'AX1'ON, English Language and Literature* 
JIJEIWI'lT lFILLIA3rs, Englibh Lllllgwlf-e and Literature 

·;':On leave; of absence, 103P-31. 

5" ,) 
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R. \\'. SOREXSEX, Chairman 

PlIYSIC~\L DIRECTOR 
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I>;STRUCTOR 
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PHYSICAL TRAINER 

FLOYD L. HANES 

ASSISTANTS 

\\"INSTON 1\1. GO'rl"SCIIALK 

V AI>;O A. HOOVER 

FR.\:\:K .A. KICh:ELI 

LAYTON STANTON 



(!lal ifnrllia 1l1lslUulr 1\ssorialrs 
The California Institute Associates are a group of public-spirited citi

zens, intere,ted in the adl'ancelllcnt of learning, who hale been incorpo
rated as a non-profit organization for the purpose of promoting the 
interests of the California Institute of Technology. 

OFFICERS 

RUSSELL H. B.\I.LIUD 
President 

}lIALCOL~I l\Ic~ "GIIT!:" 

4th Vice· President 
JOHN E. B.\RBER 

Secretary 
,T ACHES R. PAGE 
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ALBERT B. RUDDOCK 

2nd Vice-President 
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3rd Vice-President 

DOX.\1.D O'}lIELVEXY 

Treasurer 
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Russell II. Ballard 
F. 'W. Braun 
E. P. Clark 
I. C. Copley 
John S. Cravens 

Fred S. Albertson 
George \V. H. Allen 
William H. Allen, Jr. 
Harold L. Arnold 
F. C. Austin 
John Willis Baer 
Mrs. Marie Bailey 
Allan C. Balch 
}lIrs. Allan C. Balch 
Franklin Baldwin 
Russell H. Ballard 
John E. Barber 
Harry J. Bauer 
Mrs. Albert C. I3ilicke 
Ellis Bishop 
Miss Eleanor :VI. I3issell 
R. R. Blacker 
:\I[rs. R. R. Blacker 
Edward W. Bodman 
Franklin Booth 
J. G. Boswell 
Mrs. Rebecca F. 

Boughton 

DIRECTORS 

Stuart \V. Freudl 
S. :VI. Haskins 
Irving H. Hellman 
William Lacv 
Malcolm McNaghten 
lL II. }lIoulton 

MEMBERS 

E. J. Xolan 
James R. Page 
John Hudson Poole 
Albert B. Ruddock 
W. L. Valentine 
.\ l"chibald B. Young 

C. F. Braun A. M. Drake 
F. \V. Braun John n. Eagle 
K A. Bryant }II ever Elsasser 
:\Irs. Clara B. Burdette }lIelville G. Eshman 
Carleton F. Burke }lIrs. H. A. Everett 
Harry Chandler George E. Farrand 
E. P. Clark John H. Fisher 
Elmer W. Clark Arnold K. Fitger 
George I. Cochran August Fitger 
Thom3S F. Cole Herbert Fleishhacker 
I. C. Copley Arthur H. Fleming 
F!amilton H. Cotton F. \V. Flint, Jr. 
S. Houghton Cox Freeman A. Ford 
Shannon Crandall :lIrs. Eldridge}lI. Fowler 
.J ohn S. Cravens Stuart \V. French 
E. W. Crellin Robert ~. Frick 
:\Irs. ,Tames A. Culbertson Mrs. Robert N. Fri( k 
Joseph B. Dabney .Tohn Gaffey 
}lirs. ,Toseph B. Dabney Charles W. Gates 
Addison B. Day Robert C. Gillis 
Thomas R. Der"npsey Eo S. Gosney 
Donald R. Dickev .T. A. Graves 
Edward L. DoheiIy Claude :\1. Griffelh 
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George E. Hale Geoq.!'c H. :\1axwell 
F. A. Hardv Tom :\Iay 
:\11'5. E. C. Harwood Ben n. :\Ie"er 
S, :\I. Haskins :\lrs. Ben IL '\le\'er 
William C. Hay E. J. :\Iiley . 
Inin[!" H. Hellman John I3. :\Iiller 
:\Irs. Louise G. Hill Hobert A. :'IIillikan 
Frank P. Hixon Ernest E. :'IIillikin 
Joseph :\1. Hixon 'V. ,Yo :\lines 
\Y. 1. Hollingsworth Hobert T. :\Ioore 
Webster I3. Holmes .\Ian E. :'IIorphy 
\Yilliam L. Honnold It. II. :\IouIton 
:\Irs. \Villiam L. Honnold Harye,' S. :'IInd<1 "T. S. Hook, Jr. Sed",: G. :\ludd 
Louis J. Hopkins \'T. C::\Iullcndore 
Rupert Hughes Willimn B. '\]umo 
::\Iyron Hunt Daniel :'IIurphy 
John E. Jarcline "Talter :\1. ;llurphy 
W. P. Jeffries .\rthur Xohle 
S. Herbert J eIlks E . .T. X alan 
1<'. \V. Kellogg Arthur A. Xoyes 
A. N. Kemp Donald O'Melveny 
II. H. Kerckhoff Henry \'T. O':'IIel{'eny 

:'Ill'S. Louis D. Rickelts 
_\Irs. George O. Robinson 
IIenrv _\1. Hobinson 
H. 1. Rogers 
Aluert B. Ruddock 
:'IIrs .. \Ibert B. Ruu,1o('k 
Howard J. Schader 
.\1. H. Sherman 
f.u(llow Shonnarc1 
Silsby M. Spalding 
Charles F. Stem 
Frederick I-I. Ste\'ens 
_\Irs. Frederick II. 

Stevens 
:'Ill'S. Charles Stinchfield 
.J. ,\. Talbot 
Heesc H. Taylor 
Joseph E. Tilt 
J olm Trcanor 
:'Ilrs. Alma S. Urillstoll 
IY. L. Valentine 
:\Irs. 'V. L. Valentine 

J. O. Koepfli Stuart O':\ldvenv 
H. H. Lacv Patrick H. O'Xe'i! Victor Von Borosilli 
\"illiam L~cy James n. Page Charles B. Voorhis 

J. Benton Van Xuys 

Oscar Lawler :'Ill'S. June Braun Pike Paul l\I. ""arburg 
Fred B. Lewis Paul .T. Pitner G. C. \Vard 
Halph B. Lloyd J. H. Poole Thomas IV. IVarnn 
Charlcs D. Lockwood Francis F. Prentiss Gurdon 'V. 'Vattlf"s 
.\lrs. Anna Bissell ,:\IcCay :'IIrs. Francis F. Prentiss 
'\Irs. Kathleen I3. :VIcLean William :'II. Prindle Philip Wisc:rnan 
:'IIalcolm ::\IcNaghten Charles H. Prisk Archibald B. Young 
Mrs. Jamcs G. Charles :'IIcCormick Hee,cGcrald C. Young 

"lacpherson Louis D. Ricketts G. G. Yonng 

The complete list of members of the California Institute Associates 
from thc beginning includes, in addition to the foregoing, the names of 
the following members, now deceascd: .\[rs. Korman Bridge, Frank P. 
Flint, Herbert J. Goudgc, Henry E. Huntington, Eugene A. Merrill, 
Edgar G. ~1j]]cr, William G. Kerckhoff, Seeley W. :Mudd, Bcnjamin E. 
Page, George S. Patton, Charles 1-1. Ruddock, Douglas Smith, \\'illLull 
L. Stewart. 
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In pursuance of the plan of deyeloping an institute of science 
and technology of the highest grade, the Trustees have adopted 
the following statement of policies: 

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

(2) The four-year Undergraduate Course in Engineering 
shall be of a general, fundamental character, with a minimum 
of specialization in the separate branches of engincering. It 
shall includc an unusually thorough training in the basic sciences 
of physics, chemistry, and mathematics, and a large proportion 

of cultural studies; the time for this bcing secured by eliminating 
some of the more spccializcd technical subjects commonly in
cluded in undcrgraduate engineering courses. It shall include, 
however, the professional subjects common to all branches of 
enginecring. It is hoped in this way to provide a combination 
of a fundamental scientific training with a broad human outlook, 
which will afford studcnts with enginccring interests the type of 
collegiate education endorsed by lcading engincers-one which 
avoids on the one hand the narrowness common aIllong students 
ill technical schools, and on the other thc superficiality and thc 
lack of purpose notiecable in Illany 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 thc graduates from them may be prepared with espccial 
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thoroughness for positions as constructing, designing, operating, 
and managing engineers. 

(4) The four-year C" ndergraduate Course in Science shall 
afford, even more fully than is possible in the Engineering 
Course, an intensive training in physics, chemistry, and mathe
matics. In its third and fourth years groups of optional studies 

shall be included which will permit either some measure of 
specialization in one of these basic sciences or in geology, paleon
tology, biology, astrophysics, or in the various branches of engi

neering. This Course shall include the same cultural studies as 
does the Engineering Course, and in addition, instruction in the 

German and French languages. Its purpose will be to provide a 
collegiate education which, when followed by one or more years 
of graduate study, will best train the creative type of scientist 

or engineer so urgently needed in our educational, governmental, 
and industrial dcvelopment, and which will most cffectively fit 
able students for positions in the research and development dc

partments of manufacturing and transportation enterprises. 

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

(6) Throughout the period of undergraduate study every 
effort shall be made to develop the character, ideals, breadth of 
view, general culture, and physical well-being of the students 
of the Institute. To this end the literary, historical, economic, 
and general scientific subjects shall continue to be taught by a 
permanent staff of men of mature judgment and broad experi
ence; the reg-ubr 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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nee ring, public senicc, commerce, and industry, shall be main

taincd as cffcctiycly as possible. ?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 engincering departments of the 

Institute research shall be strongly emphasized, not only because 
of thc importance of contributing to the advancement of science 

and thus to the intellectual and material welfare of mankind, 

but also because research work adds vitality to the educational 

work of the Institute and develops originality and creativeness 

in its students. To insure the development of research the 

Trustees will provide for it financially, not, as is so often the 

case, out of the residue that may be left after meeting the de

mands of the undergraduate work, but by duly limiting the 

extent of this work, and by setting apart, in ad"ance, funds for 

research and graduate study. 

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



tburattuttal1But1bittg!i attb 1F arHttil'!i 

THROOP HALL 

Throop Hall, the central building on the campus, was erected 
in 1910, the gift of a large number of donors, and the first build
ing of the present group. It now contains the offices of adminis
tration, the class rooms and drafting rooms of the enginecring 
departments, and some of the engineering laboratories. 

NORMAN BRIDGE LABORATORY OF PHYSICS 

The Norman Bridge Laboratory of Physics, thc gift of the 
late Dr. Norman Bridge of Chicago, consists of two units of 
fil'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 first unit contains a lecture room seating 260 persons, two 
large undergraduate laboratories with adj oining 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 tweh'e research rooms, besides 
shops, machinery, switchboard, and storage battery rooms. 

The second 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. 

The third unit houses on one floor eight more research rooms, 
thus bringing the number of rooms devoted exclusively to rc' 
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search up to sixty-five, and on the other the Norman Bridge 
Library of Physics, to provide for which Dr. Bridge gave 

$50,000. 

THE HIGH-POTEKTIAL 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 ill 
this laboratory includes a million-volt transformer specially de 

signed by R. IV. Sorensen, which has a normal rating of 1.000 

kilovolt alllperes but is capable of' supplyillg several times the 

rated load at the above potential, with one elld 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. \iV. 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 

shop, a glass-blowing room, a storage battery room, and large 

photographic dark rooms. 
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The second unit of the lalJOratory adjoins the first unit on the 

west, and is two stories in height. It contains a lecture room, 

seating 150 and completely equipped for chemical demonstrations 

of all sorts; a seminar room, a chemistry library, a small lecture 

room seating about 30 persons, class rooms, four research labora

tories, professors' studies, a storeroom for inflammable chemicals, 

and the usual machinery, switchboard, and service rooms. The 

architects for this unit were the Bertram G. Goodhue Associates, 

with Clarence S. Stein. 

RESEARCH LABORATORY OF APPLIED CHEl\IISTRY 

\\'ith the Gates Chemical Laboratory is associated the Re

search Laborato]",I" of Applied Chemistry, which is localed ill the 

E ngillecrillg Hcscarch Buildillg. This rcsc'areh laboratory is 

e(Iuipped for carrying on chemical reactions on a fifty or a 

hundred pound scale. The machinery is as nearly like commer

cial plant equipment as is consistent with its size. It includes 

apparatus for grinding and pulverizing, roasting, melting, mix

ing, dissolving, extracting, pumping, decanting, centrifuging, 

filtering (by gravity, pressure, suction, plate and framc, and leaf 

filters), evaporating under pressure or vacuum, fractionating, 

condensing, crystallizing, drying under pressure or vacuum, and 

absorbing gases and vapors. 

LABORATORY OF STEAlI! ENGIXEERI.';G AND El\GIKEERING RESEARCH 

Through funds provided in part by the late Dr. Korman 

Bridge, and in part from other sources, the Institute has erected 

an engineering building, designed by the Bertram G. Goodhue 

Associates, 50 by 140 feet in si7,e. One section of this is oeCll

pied by a new steam f'ngineering laboratory, which contains a 

steam unit consisting of two Babcock and 'Wilcox Sterling boilers, 

each of 300 H.P. capaeit,\', with all accessory equipment to pro

vide for comprehensilc tc"ts of all portions of the installation. 

The other half of the building is devoted to an engineering 

research laboratory, in which the research section of chemical 

engineering has already been installed. 
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DAXIEL GI'GGEX HEDI AERO X A l'TICAL LABORATORY 

Funds for the con~truction of the Daniel GuggcnheiIll Aero

nautical Laboratory and for its operatioll for a period of ten 

years have been providf'd through a gift of about $850,000 froID 

the Daniel Guggenheim Fund for the Promotion of Aeronautics. 

The building is 160 feet long by about 55 feet wide, and has 

five floors. The largest item of equipment i~ a wind tunnel 

of the Giittingen closed circuit type with a working section 

10 feet in diametcr. Provision is made for using the working 

section either as an opcn or closed type. A 750 horse-power, 

direct-current motor drives a I5-foot propeller, and a wind 

velocity of much more than 200 miles per hour has bcen pro

duced. A complete set of aerodynamical balances will permit 

tcsting and research work of all kinds to be performed in the 

wind tunnel. At one end of the building a room 50 by 20 feet 

and four stories high will house a large testing machine capable 

of taking a spccimen 80 feet long. In the sub-basement is a 

water channel about LJ.O feet long wilh a cross-section 10 b.v 10 

feet, above which a light car will run, attaining a speed of about 

,to miles per hour. This equipment will permit research to be 

conducted on seaplanc hulls, pontoons, ship models, and Y<uious 

surface phenomena. A group of compressed air tanks eapable 

of sustaining ten atmospheres pressure will give a four-ineh .i et 
of air at approximately the velocity of sound for a period of 

time long enough to allow accuratc observations to be made on 

bodies placcd in the jet. On the first floor are the observation 

room of the wind tunnel, a wood shop large cnough for the 

building of completc airplanes, and an engine-testing laboratory 

with dynamometers and equipment for the testing of small 

engines. On the second floor are offices and a group of six small 

laboratories for research. The third floor contains the balance 

room in which the wind tunnelmeasurcments arc made, a seminar 

room, library, drafting rOOIll, auxiliary, equipment room, and five 

offices. 
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DABNEY HALL OF THE HUMANITIES 

Through the generous gift of .1I1r. 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 entrancc facing the plaza. The build

ing contains provision for various undergraduate activities, lec

ture rooms, a treasure room for the exhibition of pictures and 

other works of art, a library-reading room, conference rooms and 

studies, and in the east wing a very attractive lounge, on the 

north side of which a series of windows open out upon a tiled 

patio and an ornamental garden. 

CULBERTSON HALL 

Clllbertson 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 studcnts and faculty. It was named in honor of the late 

\Ir. James A. Culbertson, who was a trustce of the Institute and 

Vice-Pl'csident of tbe Board during the years 1908 to 1915. 

SEISMOLOGICAL RESEARCH LABORATORY 

The Seislllological Research Laboratory is located about two 

and one-half miles west of the Institute on a granite ridge afford

ing firm bedrock foundation for the instrument piers. The in

vestigations at the laboratory relate mainly to earth movements 

originating within a radius of about two hundred miles. TIll: 

'l'iSlllOgrams from six branch stations, built and maintained with 

the aid of cooperating agencies in Southern California. eOJI-

1 l'ihute greatly to these studies. 

"'hile devoted mainly to research, the laboratory is open to 

qualified' students registered at the California Institute who 

desire advanced training in Seismology. 

The laboratory is operated jointly by the California Institute 

and the Carnegie Institution of Washington. The general pro-
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gralll of research is outlined by a committee of whidl Dr. Arthur 

L. Ih~- is chllirman and consisting of ::o.Icssrs . .T. A. '\Ildersoll, 

II. O. 'Yood, Beno Giitenberg, and J. P. Buwalda. 

THE WILLIA",I G. KERCIi:IIOFF L\BOR,\TORIES 

OF THE BIOLOGICAL SCIEXCES 

The first building of the 'Villiam G. Kerckhoff Lllbol'lltories 

of the Biological Sciences, the present quarters of the depllrt

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 thne is land in 

the immediate vicinity a,-ailable for plant work. 

A marine station hils also been established at Corollil <ld ,\1ar. 

The building that has been acquired contains four large rOOlllS 

and several smaller ones which will give ample opportunity for 

research work in experimental embryology in general. The 

proximity of the marine station to Pasadena (ahout ;'0 miles) 

will make it possible to supply the biological lnhoratories with 

living materials for res(,llreh and teaching. The flluna at COrOll:l 

and at Laguna Beach, which is near-by, is exceptionally rich 

and varied, and is easily accessible. 

LIBRARIES 

The library of the Institute comprises the General Library 

and six departmental libraries: for Physics, Chemistry, Geology, 

Biology, Aeronautics, and the Humanities. 



i\tqrtturum 

The Athena-um, recently completed Oil thc Institute campus. 

is a beautiful structure in the ~lediterrallean style of arehitec

turc, elegantly and fittingly furnished and equipped, and with 

grounds beautifully landscaped and planted. It is the gift of 

'\lr. and ~Irs. Allan C. Balch. The building was designed by 

Gordon B. Kaufmann. 

The purpose of the Athella'um is to prodde a place and oppor

tunity for contact between the distinguished foreign scientists 

and men of lctters temporarily in residence from time to time at 

the California Institute, the ~Iount \Yilson Observatory and the 

Henry E. Huntington Library and Art Gallery, the staffs and 

graduate students of those institutions, and the patrons and 

friends of science and education in Southern California making 

up the California Institute Associates. 

The functions of the Athena'um arc to promote these contacts, 

to provide a residential hall for distinguished foreign visitors, 

graduate students of the Institute, and members of the staffs of 

the three institutions, and to provide for the benefit of its mem

hers and their guests regular illustrated semi-popular lectures 

from week to week. 

The Athena'um building contains on the first floor a large and 

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

dining-rooms, and, adj oining the main dining-room-and planncd 

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 Assoeiates," in addition to a completely-equipped kitchen 

and the necessary senice rooms. On the upper floors are very 

attractil'ely furnished rooms and suites, each with private bath, 

for visiting professors, membcrs of the staffs and graduate stu-
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(it-Ilh of lh,' lhn't' illstitutiollS 11<111]('(1. alld otlier 1I1('IllIl('r~ of the 

Ath"lHl'ulll who III a.,' dc.';irc to nwkc 1\',e of these accollllllotlatiolls 

t'itht'r for tll<'lllscil't's or for tllt'ir gUt','i[.'i .. \ll attradin~ writillg' 

rOOlll anri loungt' art' pro"ided 011 a lllcf:f:anilll' floor for tht' cx

clusin' usc of wonw]l. 

The c\tilcwpulll is an autonolllous cluh made up of the abO\'('

nwntioncd groups and hin'ing as its first Board of (,oYernors, 

Allan C. Balch. President; "'illiam B. :'funro, "icc-President 

and Seeretar."; Albert B. Ruddock, Treasurer; Henry M. Robin

MJIl, "'alter S. Admll'i, James R. Page. and .JInx Farrand. 



l!ht()rrgra()uatr ~tu()rttt 1!{nunrn 

There arc now being erected on the California Street side of 

the Institute campus to the southwest of the Athen:cEurn, four stu

dent houses to be known as Dabne~- House, Ricketts House, 

Blacker House, and Fleming House. The first three arc the gifts 

of :\11'. and :\11'5. Joseph B. Dabne~-, Dr. and :\Irs. L. D. Ricketts, 

and Mr. and ?lfrs. R. R. Blacker, respeetively. The last is the 

gift of some twenty donors and is named Fleming House, in ree

ognition of :\11'. Fleming's great part in the development of the 

California Institute. 

These four houses in :\1editerranean style, harmoni;r,ing with 

the Athen:cEum, were, likc the latter building, designed b.l- (~ordoll 

B. Kaufmann. \Yhile huilt in a unified group, each house will be 

a separate unit providing accommodations for about sen'ntr-fin: 

students; each will have its own dining-room and lounge, but 

they will all be served by a common kitchen. They will be rcady 

for occupancy in September, 19,'3 J. 

They are beautiful buildings with attraetil'e inner courts sur

rounded by portales. :\[ ost of the rooms are single rooms, hut 

there arc a limited nlllllbt'l' of rOOJllS for two. All of the rooms 

will be plainly but adC<luatdy and attractinJy furnished. The 

plans of the buildings and clltries arc snch that within each of 

the four houses there are groupings of rOOlllS for from twelve to 

twenty stndents to which there is access frow cach entr.". 

The completion of the~e residence halls will mark the first step 

in the culmination of a plan to meet the housing and living prob

lellls of the students in such a wa.'- as to del'clop a group of 

residence halls, "each to have its OWl! distillctive atmosphere, each 

to be the c('ntn abont which tll(' loyaltic.~ ilen·loped ill studellt 

days awl the llWlllOril's of ,tll!lt'llt life "hall cltl.'>ter." 

The Illstitute's plall.'i contelllplate that with the opening of the 

new student honses all undergraduate student.,>, except those liy

ing at home, shall liyc on the campus. 
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LEC'lTRE AXD CO::\CERT COCRSES 

Through a cooperative arrangement with the Pasadena Lec
ture Course Committee there are given at the Institute assemblies 
a number of lectures on science, literature, current events, and 
other subj ects of general interest, by speakers of national and 
international note brought to Pasadena by the Committee. 
\Veekly public lectures in science, illustrated by experiments, arc 
given by the members of the Institute faculty in the lecture rooms 
of the :'\ orman Bridge Laboratory of Physics and the Gates 
Chemical Laboratory. Special opportunities arc made a \'ailable 
to students for attendance at concerts given by noted artists 
under the auspices of the Pasadena :'II usie and Art Association. 
Lectures given from time to time at the Institute under the 

auspices of Sigma Xi and of the Astronomical Society of the 
Pacific arc open to the students. They may also arrange to visit 
the Huntington Library and Art Gallery, and members of the 
Institute staif give talks to small groups of students preceding" 
the visits to the art gallery on the pictures there exhibited. 

STUDENT ORGANIZATIONS AND ACTIVITIES 

The students are organized into an association known as the 
Associated Student Body, of which all are members, to deal with 
affairs of general concern to the students, and with such matters 
as may be delegated to them by the faculty. The Association 
elects its officers and a board of control, which investigates 
breaches of the honor system, or cases of misconduct, and sug
gests disciplinary penalties to the Associated Student Body for 
recommendation to the faculty. 

Coordination in regard to campus affairs between faculty and 
students is obtained through periodic conferences of the Faculty 
Committee on Student Relations and the Executive Committee 
of the Student Body. 
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The Associated Students exercise general direction of matters 
of undergraduate concern in cooperation with the faculty. 
Athletic contests arc manage(i hy the Athletic Council, com posed 
of faculty and student representatiH's. The student body, 
through its elected representati"es, manages TIlE 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 particuhr 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 arc 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 arc made ctlch year from the highest eighth of the 
.i unior class, and from the highcst quarter of the senior class. 

A chapter of Pi Kappa Delta, national forcnsic honor society, 
elects to membership studcnts 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. 
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Under the auspices of this association thc Institutc dcbaters 
engagc in an annual schedulc of six debates with other Southern 
California collegcs, and in annual oratorical and extempore con

tI·sh. Dch'llt-s arc abo ~c1ll'dlllcd with IIcar-by colleges, and fre

qucntly with eastcl'll tealll.s tran·ling- throug-I! California. On till' 

Pi Kapp:I lklt:t trips to tilt' ":ltion;!1 COIl\Tntions, debate.s :IlT 

',cl\{'cilllcd with thc bC'it of the institutions that can bc mel ell 

routc. 

To traill the Illstitute speakers for these nuious 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 spccial class for freshmen 

givcs 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

e\'er, 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 

11](" directioll of memher,s of the staff of thc internationally famous 

I'asarkna Community Playhouse. 

A Young ~ren's Christian As,.,oeiation with a full-time Secn' 

tar}" has its officc in Dabncy Hall and performs many valuablr, 

scrvices. Receptions for new students, hikes, meetings, classes 

for the study of lifc and other problems are conducted by this 

organi?:ation, Um]cr its auspices has been formed a Cosmopolitan 

Club, mcmbership ill which is e\'enly dividcd between foreign 

and i\mericall students. 



~tu~rut l~ra1t~ au~ '~Y!ltral iE~urattou 

In 19:29 the Ill,;titute inaugurated a . ..,tudent health program 

cOllsisting of three principal features. The first is a thorough 

ph~'~ieal examination of all students entering the Institute by 
.speeialists on the staff of the Pasadena Hospital. Each student 

is IIlso to be gin'n a complete and thorough physical examinatioll 

in his senior year. The second feature of the program is the 

appointment of a consulting ph~'sician, Dr. E. D. Kremers, who 
is ill his office on the campus in the \Yillillm G. Kerekhoff Labo

ratory of Bioiogicill Sciences one hour ellch day, and may bc COIl

sulted by the students without cllilrge. Thc third is a provision 
for the students to obtain Yarious sen'ices at the Pasadena Hos

pital at special rates. 

The program of physical education is designcd to give genera I 
physicill deYelopmcnt to all undergraduatc studcnts. \Vhen a 

studcnt has completed the year's work hc should exhibit some 

progress in attaining strength and cndurance, erect carriage of 

thc body, lind neuro-muscular control, self-control, self-sacrifice, 

loyalty, coopemtion, mental lind moral poise, a spirit of fair 

pla.v, and sportsmanship. 

The required work is divided into three parts: (I) corrective 

exercises for those physically deficient; (~) group games; (3) 
fundamentals of highly organized athletics. This work is modi
fied by various activities designed to encourage voluntary recrea

tional exercises, including football, basketball, baseball, track 
lind field athletic.s. boxillg. swimming, wrcstlinf!:. lind other sports. 



i8l'qutrrml'tttn for i\llmhmtott to 
1!lttlll'rgralluatl' ~tattlltttg 

ADMISSION TO THE FRESHMAN CLASS 
Each applicant ll1ust be thoroughly prepared in at least fifteen 

units of preparatory work, each unit representing one year's 
work in a given subj ect in an approl'ed high school at the rate 
of fil'e 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. 

\ ~f~!::"~~;H';~;"""L'; 
........ , .. , ........ , ...... 3 

Group A Trigonometry. 

(

PhYSicS .......................... . 
Chemistry...................... .., ......................................... . 

, United States History and Government ..................... , ..... . 

) Foreign Languages, Shop (up to 1 unit); additional 
Gronp B: I glish, Mathematics, Laboratory Science, or History. 

En-

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

Applicants who offer for entrance a total of fifteen reCOll1-
mended units, but whose list of subjects is not in accord with 
this table, may bc 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 
inelude English 2 units, Algebra Ilj2 units, Geometry 1 unit, 
Trigonometry 1;2 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 abO\T creucntial." all applicants for admis

sion to the freshman class are rCljuired to take cntrance examina

tions. These cxalllillatiolls do not take the placc of the high

school crcdentials, but selTe to supplement them. The subj ects 

coyered are those listed in group A. The examinations are 

general in character; they are intellded 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 

ayailable for distribution. 

Entrance exalllillations will be hdd at tht, J nstitutt' TllLlrsday 

and Friday, .\Iay 28th all{l 29th, and Tuesday awl "'t,dnes

day, September 1 ;!th and 1 Gth. Applicants who take the ~ MaJ 

examinatiolls should report in the Lounge of Dabney Hall Jm M ..... ~ 

Ith ,. at 8 :30 A.:\l. Applicants who take tIlt: Scptcmber examiua

tions should report ill the ,',mne place Scptelllbn 1 ;,th at B :30 A.?lI. 

Students Eying at a distance from Pasadena may, upon re

qucst, be allowed to take the spring entrance examinations under 

the supervision of their local school authorities-*; or they may, if 
they prefer, take the X ew Plan (Plan B) College Board ex

mninations in Com prchensi\-e Engl ish, Comprehensive .l\Iathe

matics (Elementary and Ad\-anced), Physics, and Chemistry. 

No candidate will be registercd 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 

notebooks at the tilllP of the exa:.ninatioll. The :-.:chf.-'(lulc for 1931 li-'i as 
follows: \\' ednesda~-. September 23, n :00 ;\ .M.. ;yIa thematics; 2 :(j0 P.M., 
l<;llglish. TllUrsday, September 24, 2:00 P.M., I-1istory and Foreigll 
Languages. 

These examinations may also be taken under the direction of the 
College Entrance Examination Board. The examinations are held at 
yariou.s p()int~ ill the t;niteu States on June 15-20, ] 9:~n. A11p1icatio!l 
for these examinations must be addressed to the College Entrance Ex
amination Boarrl, 431 ,Vest One Hundred and Seventeenth Street. New 
York, K. Y., and must he received by the Board on or before May 18, l~:lL 

*Arrangements for f'xaminations in absentia should in dude a letter 
to the Registrar from the individual directing the tests stating that the 
rtquired supervision \vill be given. 
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Institute that the candidate has its permission to take his ex

aminations undcr thc ~cw Plan (Plan B). 

Each applicant must pass a physical examination showing that 
he is able to do the work of the Institute. These examinations 

will be conducted for the Institute by the staff of the Pasadena 

Hospital 011 September 21-23. I f reports of these examination., 

are delayed until after registration, it will be understood that 

registrations are tentative pending such reports, and are subject 

to cancellation if the reports are unsatisfactory. Students living 

at a distance are advised to consult their family physician before 

coming to Pasadena in order to avoid unnecessary expense if 

obvious physical defects exist. All students entering the Insti
tute for the first time are required to be vaccinated or to submit 

satisfactory evidence of recent vaccination. 

Application for admission to the Institute may be made at 

any time, but there is a distinct advantage in doing so by the 

first of May, or even earlier. This enables the Institute to make 

full use of all information available from high school sources. 

Applicants whose preparatory work is complete should submit 
certificates of recommendation from the principals of their high 
schools, together with their complete scholastic record before 

taking the entrance examinations. Applicants who wish to take 
the spring entrance examinations and who have completcd their 

preparatory work but are not able to secure their scholastic 
records before the examinations, will be admitted to the examina 
tions if such a request is received from their principals. Certifi· 

cates of recommendation and scholarship records of students 
who have taken the examinations under the above arrangement 

should be forwarded to the Institute as soon as possible after 

the completion of the preparatory work. 

No decision can be reached as to the admission of a student 

until his principal's recommendation and his complete scholastic 

record are received. Applicants art' advised to take the '-May 

examillations if possihle. 
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Blanks for application for admission to the Institute and cer
tificate of recommendation will be provided upon request. 

~A}>jlli("al1ts who ('omply with these eOllditio]}s not later thall 

July lOth will be notified hy the Registrar as to their acceptance 
on or about July 15th. 

Upon receipt of the registration fee of $10.00 (which will be 

deducted from the first-term tuition), each accepted applicant 
will be sent a registration card which will entitle him to register, 
provided his physical examination is satisfactory. The registra
tion card should be presented at the Dabney Lounge September 
s!Hh at 8 :30 A.~I. 

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

The number admitted to the freshman class is limited to 160, 
by action of the Trustees. 
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ADMISSION TO UPPER CLASSES 
For admission to the uppcr classes of the Institute applicants 

who havc been students at other institutions of collegiate rank 

lllust present letters of honorable di.'illli'i.'ial. together with state

ments showing in detail the character of their prcvious training, 

alld the grades which have been reeeilTd. It is advisable for stu

dCllts plallning to transfer to send their credentials to the regis

trar at an early date. A personal interYiew is desirable; during 

the SlIllllller months it is well to arrange for this ill ad,·anee. 

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 Sciencc. Students 

must offer courses, both professional and general, substantially 

the same as those required in the various years at the Institute 

(sec pages 138-152) or as soon as possible after adlllission make 

lip their deficiencies. In case there is a question regarding either 

the quality or the extent of the previous work, examinations in 

the subj ects concerned may be arranged. 

The examinations in Mathematics, Physics and Chemistry 

taken by students planning to transfer to the third and fourth

year classes arc the comprehensive review examinations required 

of all students of the Institute before they undertake the work 

of the third ycar, and are taken at the same time by students in 

the Institute and those desiring to transfer from other institu

tions. For men planning to enter the sophomore year similar 

redew 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 am] 

of the eontcnt of the courses at the Institute, prospeetil'e btu

dents may judge for themselves whieh examinations they are prc

pared to take. Students are not required to take all of the 

examinations for admission to the elassifieatiOJI of a givcn year 

as junior, sopholllore, or frcshman, hut llIay 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 class i-
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neatioll will be dctermilled b~' the committce on thc basis of the 

results of all the examinations taken. 

The examinations may be taken cither in J nne or in September. 

Thc schedule for ID:lI is as follows: Thnr,sda~', .lUll(' II, D A.iII., 

Chemistry; Friday, JUlle I~. D A.:\I., ~Iathematies; Saturday, 

June 13, 9 A . .\J., Ph.I'sies; ~I()llday, September 21, D A.M .. 
,\1 atlwmatics; Tue,sday, September 2~, D A.'\I., Ph~'sies; 1 :3U 

P.M., Chemistry. 

Applicants are adl"ised to take the examinations ill JUlie if 

possible. Those residing at a distance may take the .J une ex

aminatiolls under the superYision of thcir local college authorities, 

proYided definite arrangements arc made well in ath-ance. Ar

rangements for examinations in absentia should include a lettcr 

to the registrar from the person dirccting the tests stating that 

the required supervision will be given. 

Applicants for admission to the third and fourth years whose 

credentials h:1l"e becn approl"Cd lIlay take adl'antage of the SUll1-

1Il('l' reYicw courses ill J\I atllt'lllaties and Physics to prepare for 

their examinations. These courses are offered during the three 

weeks preceding thc opening of the fall term. The fee IS $20 

for each course. 

Physical examinations and vaeeination arc required as in the 

ca,'ie of students entering the freshman class, If reports of these 

exaillinations are delayed ulltil after registration it will be under

stood that registrations arc tentlltiYe pending such reports and 

arc subj ect to cancellation if the reports arc unsatisfactory. 

Bccausc of the yery thorough, intensive study of Physics) 

Mathematics and Chemistry required in thc 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 thc Institute courses without ineurring much loss of 

time and serious difficulty in the pursuit of the more advanced 

subjects. Students intending to complete the Institute courses 

are therefore recommended, as far as possible) to take their 

freshman and sophomore work also at the Institute. 
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The tuition fee for undcrgraduatc studcnts who entered the 
Institute as freshmen prior to September, 1 D29, and han: pur

sucd their course continuously in the Institute, is two hundred 
and fifty dollars ($250) a Far, payable $90 at the opening of 
the first term and $80 at the opening of each of the other terms. 

The tuition fee for undergraduate students entering the J nsti
tute as freshmen in September, ] 929, and subse(luclltly is two 
hundred and fifty dollars ($250) for the freshman year and three 

hundred dollars ($300) a year for each of the succecding years. 

For graduate students, sec page Ill. 

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

various courses. 

The cost of suppliel-l and of books ranges from $60 to $75 the 
firl-lt year, the larger part of which is required the first term, and 
from $20 to $30 a term thereafter. 

SCHOLARSHIPS 

Students who attain honor standing at the end of their Fresh
man or Sophomore years are awarded pri..:e scholarships carrying 
half tuition or full tuitioll for the ensuing year, as described on 
page 88 of this Catalogue. 
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LOAN FUNDS 

The Cle"eland 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 
mlly need such assistance. 

In 1923, Mr. Howard R. Hughes, of Galveston, Texas, gave 
$5,000 to constitute an additional fund for loans to students. 
Mr. Raphael Herman, of Los Angeles, has provided a like sum 
to establish the Raphael Herman Loan Fund, which may be used 
for loans or for scholarships at the discretion of the Institute. 
Additional gifts of $5,000 and $1,000 have been made by anony

mous donors for the same general purpose. 

Applications for loans may be made to the Secretary of the 

Institute. 

THE PUBLIC WORKS FUND 

Mr. William Thum, of Pasadena, has established a fund known 

as the Public Works Scholarship Fund, thereby making provision 
for the employment of a limited number of students in the vari
ous departments of municipal work. Under the prods ions of 
this Fund, students approved by the faculty are employed in the 
:Municipal Lighting Department, and other departments of the 
city of Pasadena, thereby gaining valuable practical experience. 

STUDENT EMPLOYMENT 

The Institute endeavors to be of assistance in aiding students 
to find suitable employment when it is necessary for them thus 
to supplement their incomes in order to continue their education. 

The requirements of the courses at the Institute are so exacting, 
however, that under ordinary circumstances students who are 
entirely or largely self-supporting should not expect to complete 
a regular course satisfactorily in the usual time. Students wish
ing employment are advised to write to the Secretary of the 
Institute Y. 1\1. C. A. in advance of their coming to the Institute. 
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Registration for the ~econd term, 1930-1931, will take place 
January:>, 1931 (9 A.:\l, to 3 P .:\1.) ; for the third term, :'Iarch 
30, 19B 1 (9 A.:'f. to 3 P .~I.). Rcgistration for the first term. 
I 9;Jl-19:1'2, will take place, for freshmen, Scptemhl'l' 2·1, 19:; I, 

(S:.':lO .1\.:\1.), and for other students, September 25, ID31 (9 A.,\1. 

to 3 P.:'!.), and September 26, 1931 (9 A.:\!' to 12 :\1.). 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 aftn 

the first week of the term involves a fee of one dollar, unless 
made at the suggestion of officers of the Institute. 

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

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

keys, and other Institute property. 
It is taken for granted that students enter the Institute with 

serious purpose. The moral tone is exceptionally good; and the 
honor system prevails in examinations, and in all student afrairs. 
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SCHOLASTIC GRADIXG 

The following system of grades is used to indicate the charac· 

ter of the stlldent's work in his various subjects of stlldy: 

4 denotes :\larked Distinction, 

3 denotes Above Average, 

2 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 2 or bctter 

at least three-fourths of the required work of the subject. Upon 

completion of thc required work, the rccord of incomplete shall 

not be considered a deficiency on the student's record. 

Conditioned indicates deficiencies other than incomplete that 

lllay be made up without actually repeating the subject. A grade 

of 1 is given when the work is completed. 

F ailed means that credit may be secured only by repeating 

the subject. 

Term examinations will be held in all subjects unlcss the in

structor in charge of any sucj ect shall arrange otherwise. No 

student will be exempt from these examinations. Leave of IlIJ

sence from examinations may be obtained only from the Deans, 

and will be granted only in the case of sickness or other emer

gency. 

Special cxaminations may be arranged by the instructor for 

students who ha,'e been allowed to postpone the regular exalllina-
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tions. But thesc special examinations must be taken within four 
weeks from the bcginning of thc following term; or, if in work 
of the third tcrm, during the weck preceding the next rear's rcg
istra tion. 

A condition ill any term's work must be removed during the 
next term in residence on the date fixcd 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 REQUIREMEXTS 

The number of credits allowed for any subject is the number of 
units multiplied by the grade received. The number of units as
signcd to any subject in any term corresponds to the total num
ber of hours per week devoted to that subj ect, including (I) class

work, (2) laboratory, drawing, or field work, and (3) estimated 
outside preparation. Suujects are of two classes, those of the 
one class being distinguished from those of the other by having 
their suhj ect llUlll her., printed in italics, both as gin~Jl in the 
Course Schedules and in the Description of Subjects. For ful
filling schola8tic requirements sd forth in the following para
graphs, not less than DO pel' cent of' the credits required must i){' 

received in non-italici,:'ed subjrcts. 

I. A student will be placed on pro/Jation, if, at the end of any 
term, hc does not reeeiye at lea"t 80 credits.'" 

Any student placed on probation must withdraw from student 
actiyities or from outside employment, or must reduce the number 
of subjects he is taking, to a sufficient extent to enaule him to 
meet the requiremcnts. Any such student must report to the 
Dean of Freshmen in case he is a member of the freshman class, 
or to the Dcan of Upper Class men in casc he is a member of a 

• At the end of the first term of his first year at the Insti tute a student 
who has failed to secure 80 credits may be refused registration (instead 
of being placed on probation), if it has become clear that he has not the 
qualifications required for the successful prosecution of an engineering or 
scientific course. 
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higher class, before entering upon the work of the ensuing term, 
and Illllst arrange his schedule of studies and limit his outside 
activities in accordance with the adl'ice of his Deall, 

52. A student is ineligible lor 1'egistration: (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 
the preccding school year he did not receive 300 credits (eorre
s ponding to an average of 100 credits per term). 

3. A student ineligible for registration because of failure to 
meet the requirements stated in the preceding paragraph may, if 
he desires, submit immediately to the Registrar a petition for re
instatement, giving any reasons that may exist for his previous 
unsatisfactory work and stating any new conditions that may 
lead to better results. Each such application will be considered 
on its merits. From a student so reinstated who again fails to 
fulfill the scholastic requirements for registration, a second peti

tion for reinstatement will not be entertained. 

i1. 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 ill Engineering or of the Course in Science, amounting to 

approximately 650 units. 

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

6. At the close of each school-year the Committee on Honor 
Studcnts grants high-honor standing or honor stand'ing to 12 to 
] 7 ~tudents who have completed the freshman year, and 16 to 
520 students who have completed the sophomore year. There arc 
abo awarded with high-honor and honor standing prize scholar

ships carrying full tuition and half tuition, respectil'ely. These 
llwards arc based primarily on the scholastic records of the 
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stud,'nts-X-; but consideration is gil'en abo to th""e pc]".';onal 

qualities that are conduciye to creatiYe work and professional 

success in science or engineering and to satisf!lctory humalJ 

relationships.t 

Any holder of such a scholarship who ill any subsequcnt term 

fails to maintain a scholastic standard set by the COlllmittee 

automatically loses his honor standing and scholarship for thc 

rcmainder of the school-year. 

Honor standing entitles the student to special privileges and 

opportunities, such as excuse from some of thc more routilll' 

work, instruction in "honor sections," and admittance to more 

mll'anced subjects and to research work. But a student in honor 

,,,tanding may not be admitted to an honor section in a particular 

subj ect unless he has obtained a grade of 3 or better in the work 

prerequisite to that subj ect. 

Students of the classes graduating in 1931 and 193:2 will be 

awarded honor standing and honor graduation as olltlined on 

pagc 77 and 78 of the 1929 catalogue, and scholarships amI 
prizes as outlined on pages 81-81 of that catalogue. 

r f for any reason a student is carrying less than ,1-0 unit.'i, 

the credits required (as stated in paragraphs 1 and 2 on pages 
83-8 t) shall he prorated on the basis of 4,0 as a maximum. For 

example, a man carrying 32 units of work shall be expectcd to ob

tain four-fifths of 80, or 64 credits, to remain off probation. 

Applications for registration in excess of the prescribed num

bcr of units must be approved by the Registration Committee. 

Prolonged le:lYe of absence must be sought by writtcn petitioll 

to the faculty, and the studcnt must indicatc thc length of timc, 

and the rcasons, for which absence is requcsted. In case of brief 

absences from any given exercise, arrangements must be made 

with the instructor in charge. 

:~In l'atilJg these recurds f~qual wpigbts :IJ'(~ assigned to Ow toi~d 
('redits l'cceived. during the three preceding terll1t3 and to the ratio of 
these total credits to the total units. 

tThus consideration jR given to Ruch qualitie~ as ideals, f rustworthi
Ih'f'S, origjnalit~T, initiath>e, ('fflcien{;~-, judgn1cllt, di:-.:po:-:,ition, courU:sy, 
breadth of interest. 
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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 ill Science, 

CANDIDACY FOR TIlB 1l.\l'lIBLOH'S DBliRBB 

A student Hlust file with the Hcgistrar a declaration of his 

candid;wy for the degree of Bachelor of Science 011 or hefore 

the first ilIonday of Deeemher preceding the date nt which he 

expects to receive the degree, His record at the end of thnt 

term must show that he is not Illore than 21 units and Iiot ll\()l'l' 

than JO credits behind the requirement in the regular work of 

his course, All suhj ccts required for gwduation, with the ex

ception of those for which the candidate is registered during the 

last term of his study, must be eompletcd by the second Monday 

of' ill ay preceding comlllellCCllIcnt, 
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FRESH~[AX PRIZE SCHOLARSHIPS 

A number of frc~hml'll sellOlarships are awarded by the Insti

tute from the incollle of the RobtTt Roe Blacker and :\" cllie 

Canfield Blacker Scholarship and Research Endowment FUllrl, 

,mel a furthn scholarship by its Alumni, upon the ba"is of a 

competition open to properly qualified male students in the scnior 

classes of the high schools or college preparatory schools. The 

Institute and Alumni Scholarships carry a payment of $:300, 

which is suflieicnt to COHT the year's tuition and the cost of books, 

instruments, etc. 

The conditions for the cOlllPetition for the Ilew Institute 

"eholarships will be announced soon in a sjJ('eial bulletin of tht; 

I mtitnte. 

Each com petitoI' for the Alum Ili Scholarship lllust be nOllli

nated by vote of the IIIale nlt"lllber,'i of the scnior elass of his 

high school. Each student so nominated must mail to the Regis-
,M!lV 

trar of the Institute not later than iI~ .. 1 Oth, on forms provided 

for the purpose, credentials giving the usual statistical informa

tion, and showing his high-school record, his participation in 

student activities, and his outside activities and personal intere,st.s. 

All competitors for the scholarships must t).resent themseh'es 

at the Institute for examination on ~1Q.JnrJMff~. Tht' 

examinations will cover the branches of mathematics required 

for admission to the Institutc, high-school physics and chemistry, 

English, American history, and general information. They will 
be of such a character as to determine the ability of the student 

to think and to express himself clearly, and to demonstrate his 

initiati\'e and resourcefulness in planning experiments, and his 

power of applying his knowledge to concrete problems, rather 

than to test memorized information. The ten or twelve most 
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successful applicants will be expected to present themselves later 
for personal interviews. 

The scholarships will be awarded on the basis of all the infor
mation available in regard to the applicants-the results of their 
examinations, their high-school records and recommendations, 
the statements submitted as to their student activities and outside 

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

DRAKE SCHOLARSHIPS 

In addition to the foregoing, Mr. and Mrs. A. ]\1. Drake of 
Pasadena, in 1927, made provision for an annual scholarship 

available for a graduate of the high schools of St. Paul, Minne
sota, and a similar annual scholarship available foJ' a graduate 
of the high school of Bcnd, Oregon. 

SOPHOMORE AXD JUNIOR PRIZE SCHOLARSHIPS 

\Vith thc aid of funds recentl.\· received the Institute has estab
j i.sllt'd about thirty new scholarships known as the SOp1101l101't' 

awl Junior Pri,.;e Scholarships. These scholarships, which carry 
llalf tuition or full tuition, are awarded at the end of each school
year to thosc students who as the result of their work during tIlt' 

f'rt'slullan and sophomore year were granted honor standing or 

high-honor standing 011 the basis deserihed in paragraph (j 011 

page K I· of tlli.~ Catalogue. 

JUNIOR TRAVEL PRIZES 

Two Travel Prizes, each carrying an award of $900, have 
been established through the liberality of anonymous donors, in 
order to emphasize the educational value of travel as a means 
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of broadening the student's cultural and professional view-points. 
These two travel prizes are awarded, at the end of the sec

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

COMPETITION FOR TIlE TRAVEL PRIZICS 

Qualifying for the Travel Pri.?:es-At the end of caeh year 

the Committee on Honor Students will designate not less tlwn 
four nor more than eight students to receive high-honor standing 
at the end of tlJeir sophomore year as described in paragraph 6 

on page 81 of this Catalogue. The students so designated shall 
be considered to have qualified for the competition for the Travel 
Prize of the ensuing year. 

Competition for the Travel Pl'izps-The competitors qualify

ing for the Tra,-el Prizes in the wa? just stated shall report at 
once (before the summer vacation) to representath-es of the 
Committee on Honor Students; and a plan for Sllll1mer reading 
and study and for special work during the first two terms of 
their junior year to meet the requirements of the competition will 
be laid out. 

Al~'llrd oj' the 'l'r({l,d lJl'i.::es-~-'l'h('s,· pl'ill(,s will 1)(' awarded at 

the end of the second term of the .i ullior year to tllOs y students 
who, having qualified in the wa.,· above stated, are given the 
highest rating h,l' the 1llcmbers of the Committee on HOllor Stu-



!)O CALIFORNIA INSTITUTE OF TECHNOLOGY 

dl'llts ill COII'iltltatioll with im,tructors who han' c!O'il' cOlltact wit!J 

the cOIIIPetitors. Thi . ., rating' will bl' ba'il'd UPOIl; 

(a) Pn'y;ous scholii.'itie re(·ords. 
(b) Acquaintance with European geograph~', polities, soeial 

I,,'oblcllls, and r('cent histor.", with art, with th(' Illodern languages, 
and with othcr knowledge conducive to the bUCC('''' of a European 
trip.* 

(c) AbiJity in research and othcr creatiYe dircctions. 
(d) Pow ('I' of clear, forceful exprcssion (oral and writt('n). 
(e) P('rsonaJ qualities conduci,'e to fullness of life and succ('ss 

in a scicntific or engineering career. 
(f) Student actiyitics, outside interests, health, a nd physical 

development. 

THE COXGER 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. 

*Stuoents dc~iring- to (,0111petl' fur tlle Tra\'el Prizes ~houl(l attend 
the fielninar on "Europe" during the first t,vo tenns of their junior year. 
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PHYSICS 

~IatllCllIatics, Physics, and Chemistry arc uniyersally recog

nized as thc fundamental scicnces the dC>Tlopment of which has 

supplicd the main-spring of modern ciYilization. Accordingly, 

these subj eds haye been given an outstanding place ill thc pro

gram of the Institute. 

Further, since thc bcst education is that which comes from 

the contact of youth with creath'e and resourceful minds, the 

staff of the ~ orman Bridge Laboratory of Physics has been from 

the beginning a group of producti\"C physicists rather than merely 

a group of tcachers. The entering freshman makes somc 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 11.'> well if 

he elects to go on to the higher degree.'i. 

It is the combination of a large graduate school of physics 

and a limited number of undergraduate students which makes 

the distinctiye feature of the work in physics at thc Institute. 

The instruction is done by the slllall group method, eighteen 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 gi\"illg this lecture. 

The undergraduate student who elects ph~'sics is usually giyen 

opportunity to participatc as early as his .i unior or senior year 

in some one of the from thirty to sixty researches which arc 

always under way in the lahoratory. The a\-crage yearly output 

of the laboratory during the past {h"e years has been from forty 

to fifty major papers. There arc threc general seminars per 

week, which are regularly attcnded by all rescarch workers, in

cluding in general ten or a dozen ~ ational and International 

Research Fellows and all graduate students, numbering from 



CALIHJRNIA IN~T1TUTE UI' TECIINOLUC¥ 

forty to fifty. In addition there is a weekly theoretical seminar 
conducted for the benefit of those interested primarily in mathe

nmtical physics. 

The main outlets for the graduates of the Norman Bridg .. 

Laboratory arc positions in colleges and uni"ersities, and in the 

increasing number of industrial rescarch laboratories of thc 

country. 

MATHEMATICS 

The Institutc is now prepared to offer to eompetellt studellt.

a(lI-anced study and research in pure mathematics. Owing to the 
exceptional status of the Institute in theoretical and mathematical 

ph.,·sics, it is cxpected that studcnts speeialilling 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 

mathcmatics, in order that they may acquire a well-rounded vicw 
of the entire field. On the other hand, specia1ists 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
ddual 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 discovcry of significant solvable 

lJrohlems is the initial difficulty in mathematical research. Those 
who arc not far enough advanced to find their own problems 

will be assigned to im'estigation in the fields of work of members 
of the staff. Tcaching fellows and rescarch associates in mathe-
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matics arc appointed, so that a considerable nucleus of research 
workers is huilt up as in the other sections of the Institute. 

Upon the cOlllpletion of the prescribt'd graduate work ill matilt'
matics, the degree of Doctor of Philosophy is awarded, and the 
graduate may look forward to a career of teaching or of research. 
In the larger uniyersities teaching and research are ordinarily 
combined, but academic adyancement and freedolll for research 
usually depend upon demonstrated ability to do original work. 
Positions as mathematicians with engineering corporations main
taining research departments are available from time to time; 
and the United States Civil Service frequently announces posi
tions for trained mathematicians. 

The opportunities for research work in mathematical physics 
include such basic subjects as aerodynamics, atomic structure, 
cosmogony, crystal structure, elasticity, the new quantum me
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 an' 
sp("(·ially a~ked to note the foreign language prerequi.sites. 

CHEMISTRY AND CHEMICAL ENGINEERING 

In the last two years of the Undergraduate Course of Science 
there are offered to students an Option in Chemistry and an 
Option in Chemical Engineering. These Options, especially when 
followed by the Fifth-Year Courses in these subj ects, prepare 
students for positions as teachers and investigators in collegcs 
and universities, as research men in the government service and 
in industrial laboratories, as chemists in charge of thc operation 
and control of manufacturing processes, and, in the case of the 
fifth-year Chemical Engineering Course, for the management and 
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develoJllllcnt of chcmical industries on the chemical cngineering 

side. For students who desire to ellter the field of chemical re

search, for which thne arc now unusual profcssional opportuni

ties both on the scientific and applied sides, more specialized 

study and research leading to the dcgree 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 suney of the subject, which has been in some 

measurc already afforded by the required high-school course. 

Thus thc 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 reaction" 

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 dc

voted to exaet 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 qualitati\'e, and clcetrometric 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 th,~ second and third terms, and also 
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in the subjects of physical and organic chemistry taken in the 

later years, the abler students, after a few weeks of introductory 

work, undertake minor researches in place of the regular work. 

The chemical subjects of the junior and senior year consist 

of courses in physical, advanced 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 aIllount of attention. Thus in physical chemistry 

the lines of research now being actively pursued by graduate 

students in cooperation with the staff are: equilibria and free

encrgies at high temperatures; reduction-potentials in solution, 

especially of the rarer elements; the rates of homogcneous gas 

reactions; the photochemistry of reactions; band spectra in their 

chemical relations; crystal and molecular structure determined by 

X-rays; and the absorption of X-rays in its chemical relations. 

ENGINEERING 

Courses are offered at the Institute in Civil, Mechanical and 

Electrical Engineering. There are also courses in Chemical and 

Aeronautical Enginecring which are described under the respec

ti\'e 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 Sciencc. Additional work is offered leading to the 

Ph.D. degree. The Civil, Mechanical and Electrical Engineering 
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groups are not separated during the first three years, all follow
ing the same program of the fundamcntal subjects, mathematics, 
physics and chemistry, supplemented by their general applica
tions in suncying, 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-arc included in cach year of the curriculum. 

The four-year undergraduate courses in engineering are well 
balanced foundations for entrance into many opportunities within 
the respecti,"e fields. Howe,"er, those students who wish to pre
pare for careers in the more intensive technical phases of engi
neering and have shown capacity to do advanced work are ex
pected to take the fifth year, which represents additional profes
sional subjects and work in both design and research. While the 
work of the fifth year is prescribed to a considerable extent, it 

offers time and encouragement for the student to engage in re
search in a field of his own selection undcr the guidance of a 
staff representing a wide range of experience and current activity. 

CIVIL ENGINEERING 

The branches of Civil Engineering in which advanced work 
is offered include the control, development and conservation of 
water; the analysis of structures with particular reference to 
those types achieving economy through continuity of arrange
ment; the study of earthquake effects and means of resisting 
them; investigation of stresses in dams and the design of different 

types of dams; the study of the increasingly important problems 
of sanitation, sewage treatment and disposal works; the location, 
design, construction and operation of railroads and highways. 

MECHANICAL ENGINEERING 

Advanced work in Mechanical Engineering is offered in the 
following fields: machine design, involving the properties of ma-
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terials and the processes of production; metallography, the struc

ture of metallic alloys and effects of heat treatment; thermo

dynamics and power plant design and analysis; internal com

bustion cngines; refrigeration. 

ELECTRICAL ENGINEERING 

The SCiellce of electrical engineering has, duc to advances ill 

physics and its applications, reached a status such as to demand 

electrical engineers qualified to conduct researches involving a 

knowledge of mathematics, physics, and electrical engineering 

far in excess of that obtainable in an undergraduate engineering 

course. To meet this need the Institute has provided courses of 

graduate study and research in electrical engineering which may 

be t!!ken by students who have completed the fivc-year engineer

ing course at the Institute, or by students from other collcges 

who have substantially the same preparation. These courses pro

"ide for advanced work in the application of mathematical analy

sis and physical laws to mechanical and electrical problems inci

dent to electrical design and research, electric transients includ

ing lightning phenomena, high voltage production and transmis

sion, electrical engineering problems involving tbe use of vacuum 

tubes, and problems relating to the generation and distribution 

of electrical power for lighting and industrial purposes. 

Students desiring to beeomc research men, college teachers or 

professional expcrts in electric!!] C'ngincering will natur!!lly con

t inue their work at least two years more for the degree of Doctor 

of Philosophy. 

This graduate school of electrical cngineering also grcatly 

strengthens the undergraduate courses by bringing students, who 

feel the nyc and four-year courses are best adapted to their 

needs, in elose touch with research men and problems, and by 

providing spccial work for undergradu!!tc students wishing to do 

!! limited amount of research work. 
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AERONAUTICS 

"'ith thc aid of thc Daniel Guggenheim Fund for the Promo

tion of Aeronautics, the California Institute of Technology ha'> 

rstablished a Graduate School of Aeronautics and has COl1struct('(] 

The Daniel Guggenheim Laboratory of Aeronautics containing a 

ten-foot, high-spced wind tunnel. Recently the Daniel Guggen

heim Fund has also proyided funds for thc Daniel Guggenheim 

Airship Institute to he located at Akron, Ohio. This laboratory 

will contain a six-foot wind tunnel and other experimental facili

ties for lighter-than-air rcsearch, so that the Institutc will carry 

011 thcoretical and experimental work ill the lighter-thall-air field 

both at Pasadewl and at Akron. Both laboratories arc under the 

direction of Dr. Th. yon K,irman who will be in clwrge of both 

the experilllental and theoretical researches. 

The foJlowillg program of ill.';truction alld rescareh is now in 

progress: 

1. A eomprehensiye series of theorciical courses in aerodynam

ics, hydrodynamics, and elasticity, with the underlying mathe

matics and mechanics, taught by Professors Thcodor ron Karmali, 

Harry Bateman, Eric T. Bell, Paul S. Epstein, BCllo Gutenberg, 

Clark B.l\lillikall, and Arthur L. Klcin. 

2. A group of practical courses ill airplanc design cOllductcd 

by the Institute's experimcntal staff in cooperation with thc engi

nccring staff of the Douglas Company, with thc aid of thc facili

tics now being pro\-ided at thc Institute combincd with thosc of 

the Douglas plant. 

S. Experimental alld theorctical researehcs on 

(a) the basic problems of flow in real fluids with regard to 

the scientific foundations of technical hydro- and acro

dynamics; 

eb) practical problems in aerodynamics and structures, 

especially as applied to acronautics. 

The facilities of the Institute are a\-ailable for students desir

ous of taking higher degrees, and for qualificd workers who wish 
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to carry out rl'scarchcs in thl' fields ddailed aboH~. ,\ C,'w fellow

ships call 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 "tudy and research; but pro"ision has also bccn made 

ill the Four-Year Undergraduate Course in Engineering for a 

definite option leading to such graduate study and research. This 

a ffords a broad and thorough preparation in the basic science and 

engineering UpOIl which aeronautics rests, and includes an intro

dudol'Y surn'y course in aeronautics in the senior year. 

As in the other branches, there arc offered in aeronautics 

definite graduate courses leading to the degree of lIfaster 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 thc degree of "Master of 

Science for thc completion of a Course in Mechanical Engineer

ing" and at the end of the second year, the degrec of "Master 

of Sciencc for the completion of a Course ill 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 thc same prepara

tion. The field of aeronautical cngineering 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 han~ had substantially the same preparation else

where. 

Still more advanced study and research is of Ie red 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, therc 

has becn establishcd at the California Institute the Balch Grad

uate School of the Geological Sciences. Two buildings to house 
this school are being constructed in 1931. The work of this school 

at thc 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 namcd 

in cooperation with the Carnegie Institution of \Vashington. 

Graduate courses may be taken either by students who ha\'c 

completcd the four-year course at the Institute, or by studcnts 

from other colleges who have substantially the snmc prepnrntiorL 

Properly qualified graduates from other collegcs may also purslle 

as graduate students the geologicnl studics of the scnior ycar 0 f 

the undergraduate course. 

The curriculum outlined for undcrgraduate 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 timc will be devoted to investigation, but studcnts dcsiring 
to bccome research men or professional geologists and paleon

tologists will continue their work at least two years more for 
thc degree of doctor of philosophy. 

IXSTRUCTION IX GEOLOGY AND PALICONTOLOGY 

The elementary geological subjccts are given (I) to COIl \'ry 

a broad concept of the constitution and structure of the earth, 
of its origin and history, and of the evolution of life upon it, 

(~) to afford to engineering students a kIlOWledg(~ of geology 

required by them in professional practice. and (3) to furnish 
the basis for advanced work and research in thc gcological 

scicnces. 
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Students who completc the Fifth-Year Course in Geology are 

prepared for geological positions with oil and mining companies 

and on gOHTlllllent and state geological survcys, but further 

grad uate work (leading to the Doetor's degree) is very desirable 

for those who are preparing themselH's for university and 
llllJ.~U1ll1 positions in geology and paleontology and for service as 

professional geologists. 

OPPOH'l'L'NI'l'IES FOR RESEARCH IX GEOLOGY AND PALEONTOLOGY 

\Vithin convenient reach of Pasadena occurs an almost Ull

ril'aled variety of rock types, geologic structures, and physio

graphic forms. Field studies can be conducted comfortably 

throughout the entire year, and this constitutes an importallt 
part of the department program. 

Stratigraphic and faunal studies may be pursued in the 

Cenozoic and Mesozoic sedimentary rocks of the Southern Coast 

Hanges, in which oil fields are located, and in the Mojave De,~ert 
region. Thick sections of Paleozoic sediments in southeastern 

California remain almost unexplored. Structural and physio
graphic problems in the Coast and Basin Ranges and along the 

coastal front await critical investigation and frequently involve 

an interpretation of folding and faulting on a large scale. The 
presence of many productive oil fields, of large Portland cement 

plants, and of gem-producing districts in Southern California 
afford exceptional opportunities to students interested in economic 

geology. Moreover, the gold, silver, quicksilYer, and copper de
posits of the Sierra Nevada and Coast Ranges of California are 

within comparatively easy reach, and the varied metalliferous 

deposits of Arizona and Southern Nevada are also available for 
visit and research. 

Exeellent 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 Seeo in 
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Pasadcna. Tile laboratory is devoted to researches conducted 

both by the Carnegie Institution of "'ashington and the Cali

fornia Institutc of Tcchnology, and graduate students in the 

Division of Geology and Paleontology will be reeein:d in the 

Laboratory for the purpose of taking part in thc researches or 

of becoming acquainted with seismological methods. 

Collections available from many imoertebrate and vertebrate 

faunal horizons in the sedimentary record of wcstcrn ~ orth 

America pcrmit the student interested in paleontology to secure 

an intimate knowledge of the history of lifc. Attractivc field and 

laboratory problems are presented by thc sequence, correlation, 

and ecologic relationships of western faunas, their significance in 

an interprctation of gcologic 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 gcology and paleontology, as 

in other br:mches of science; see page 123. 

BIOLOGICAL SCIENCES 

A Department of Biology, rather than the traditional depart

ments of Botany and Zoology, has been cstablished, 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 
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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. The animal physiologist today, who wishes to 

have a broad outlook over his field, can as little neglect the 

physiology of bacteria, ycast and higher plants as the bacteriol

ogist and plallt physiologist can ignore the modern diseo,'eries in 

animal physiology. The geneticist who works with animals will 

know only half his subj eet if he ignores the work on plants, 

and both plant and animal gelleticists will fail to make the most 

of their opportunities if they oyer look the ad,"ances in cytology 

and embryology. It is, then, with the intention of bringing to

gether in sympathetic union a group of investigators whose inter

ests lie in the fundamental aspects of their subj ects, that a 

department of Biology has been organi7.ed. 

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. Tt is proposed to 

organize groups of investigators in general physiolog!', hio

pli."sies, hiochemistry, genetics and developmental meclwnies. 

The choice of these fields of modern research implics that cm

phasis will be laid on the intimflte relations of biology to the 

physicfll sciences. Thflt a closer association of these scienccs 

with biology is imperati,"c is becoming more ilnd more apparent 

as indicated by the development of special institutes for such 

work. 

An experimcntal farm for plant genetics has becn established 

near the Institutc: a special laboratory, equipped for work in 

plant ph."siolog.", has bern built; and a marine station at New

port Bay is ready for work in experimental embryology. 
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ASTROPHYSICS 

The International Education Board has provided for the con
struction by the Institute of an Astrophysical Observatory, 
equipped with a 200-inch reflecting telescope and many auxiliary 
instruments. A prime purpose of the gift is to secure for the 
new Observatory the advantage, in its design, construction, and 
operation, of the combined knowledge and ('xperil'lIce of til(' 
strong group of investigators in the research laboratories of tht; 
r nstitute and in the neighboring Mount Wilson Observatory of 
the Carnegie Institution of 'Yashington. 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 'Yilson Observatory for sev
eral years, especially in the study of the astronomical, physical, 
and chemical aspccts of the constitution of matter. 

The purpose of the Astrophysical Observatory is thus to sup
plement, not to duplicate, the Mount Wilson Observatory. The 
increased light-collecting power of the 200-inch telescope will 
permit further studies of the size and structure of the galactic 
system; of the distance, radiation, and evolution of stars; of the 
spectra of the brighter stars under very high dispersion; of the 
distance and nature of the spiral nebula'; alld of 111:111." phCllOllll'lI:t 
bearing directly on the constitution of matter. 

The ncw observatory will consist of two main features. One 
of these will be the 200-inch telescope, with its building, dome, 
Imd 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
tt;nsive scientific equipmellt. The other will 1)(' all .\,ll'Oj>hysical 
Laboratory located 011 the IllsUtllh- (,:llIl)llIS. wllieiJ will "'1',(, ;IS 

the headquarters in Pasadena of the Oh,st'n;ltory :-;tatr ;llld oj' 
the (iraduate School of Astroph.,·,ics. It.-, t'fjllipIlH::nt 'rill include 
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instruments and apparatus for the measurement of photographs. 
the reduction and discllssion oj' oj,sl'I"\'ation.s. and for such astro
physical inyestigatiolls a.S call I", made there to tilt' Ilt'st ad, all
tage. Its in.'itrulllents for thc intcrprctatio'l of a.strojlhysical 
phcllOlllcna will be designed to supplelllcnt those of thc labora
tories of the Institute aud the Pasadt'nil laborator.,· of the :'lount 
"oilson Obsen-atory. A well-equipped shop for the development 
of new instruments has been erected on the campus during the 
past year, and the Astrophysical Laboratory is under construc
tion. 

The value of a telescope depcnds as much upon the efficiency 
of the instruments and apparatus used to recci"e, record, and 
interpret celestial images as upon its optical and mcclillnieal per
fection and its light-collecting power. In thc prescnt plan, 
especial emphasis is therefore laid upon the (lcn:lopmcnt 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 micro photometers 
and other forms of measuring machines; and laboratory appara
tus for reproducing or interpreting celestial phenomena. 

An Obseryatory Council, consisting of four members of thc 
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 W'ilson Observatory, has been appointed 
by the Observatory Council as its Executive Officer, in direct 
charge of design and construction. An Advisory Committee, in
cluding the Director and Assistant Director of the Mount Wilson 
Observatory and many other prominent astronomers and physi
cists, aid the Observatory Council in determining matters of 
policy. The organization of the Observatory Council and the 
personnel of its Advisory Committee are shown on page 52 of 

this Catalogue. 
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The Observatory Council, supported by the unanimous opinion 
of the Adl'isory Committee and of others consulted, decided to 
use fused silica for the 200-inch mirror and other mirrors of the 

large telescope. President Gerard Swope and Dr. Elihu Thom
son of the General Electric Company promised the full coopera

tion of that company in this undertaking, and much progress has 

already been made in the work. 

The extensive investigation of primary and auxiliary instru

ments, which forms such a vital part of the general scheme, has 

also made marked progress, through the acti'"e cooperation of 
the vVarner & Swasey Company, Dr. Frank E. Ross, the Bausch 

& Lomb Optical Company, Sir Herbert Jackson, Sir Charles 
Parsons, the Philips Lamp "\Yorks, Professor Joel Stebbins, and 

others. The Research Laboratory of the Eastman Kodak Com

pany has generously agrced to deal with many of the special 

photographic problems. A Zeiss recording microphotometer has 
becn obtained, and is being used in a comparative study of various 

forms of this instrument. The radiometer recently used very suc

cessfully by Dr. C. G. Abbot, of the Smithsonian Institution, in 

measuring the distribution of energy in the spectra of stars of' 
several types has been developed and improved. A comparative 

study of possible sites for the 200-inch telescope has been under
taken by Dr. Anderson, aid"d by a dozen trained observers. 

It is expected that, as soon as the Astrophysical Laboratory on 
the campus has been completed and equipped, the Institute will 

ofter to competent studcnts the opportunity of pursuing advanced 

courses of study and research in astrophysics, leading to the 
dcgrecs 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 ill the 

senior year. 
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Owing to the rapid ad vancc of astronomical and s pectro

scopic research throughout the country, there are now more pro

fessional positions in uni\'ersities, endowed observatories, and the 

Government serdce than can be satisfactorily filled, for able 

young men well trained in optics, astrophysics, and subatomic 

physics. The number of such positions, however, is not large; 

and only those well qualified for such work should undertake 

gmduate 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

entiatcd itself from other American schools of science, most of 

which accord little more than a gesturc of recognition to the 

liberal arts. As a rule, in schools of engineering, the professional 

studies monopolil'.e nearly IlII the avai!::tble time and money, 

leaving the humanities to takc what is left, which usually turns 

out to be very little. 

This has been partieularly unfortunate. It has recruited into 

the engincering profession large numbers of young men with 

inadcquate cultural backgrounds, lacking in social sympathy, in 

breadth of outlook, and in their acquaintance with those im

ponderable forces which even engineers lwve to take into ac

count. It has crowded into the lower ranks of the engineering 

vocation too many unimaginative l"Outineers 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 

technieal skill vi\'ified by imagination. It is to men of this type 
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that the world must continuc to look for lcadership in all branches 
of science, and it is to the trainillg of such men that the encrgies 
of the California Institute are primarily dil'f'cit:cl. 

Hcnce the Institutc, from thc rcry outsct, has recognized the 
desirability of making a place in its undergraduate curriculum 
for a generous amount of instruction in the humanitics. The 
faculty, in thorough sympathy with this aim, has cooperated by 
eliminating some of the more specialized technical-subjects COll\

monly included in undergraduate engineering courses. As a re
sult, it has been found possible to require evcry student to take, 
in each of his four undergraduate years, at least one course of a 
humanistic character. These courses in the Division of thc 
Humanities cm-er the field of English and Foreign Literatures, 
European and American History, Philosophy and Social Ethics, 
Economics and Government. All of them are 30 planned and 
articulated that the student obtains a solid grounding, and not 
merely the superficial acquaintance which is too often the out

eOI1lC of a free elective system. The standards of' intellectual 
performance in these studies are maintained on thc same plalle 
as in the professional subjects. Evcry effort is made to impress 
upon undergraduates the fact that there is an essential unity to 
all knowledge, and that no man can master science if he sets out 
to master science only. The history of human achievement has 

but a single page. 

One of the largest and most attractive buildings on the Insti
tute campus is devoted to the work in Literature, Languages, 
Philosophy, Economics, History, and Government. This Hall 
of the Humanities, erected in 1928, was giren by Mr. and Mrs . 

.J oseph B. Dabney, of Los Angeles. In connection with the ac
ceptance of this gift, a special endowment fund of $1000,000 was 
raised for the support of instruction in the humanistic fields, this 
amount being subscribed by several friends of the Institute. 

In addition to the regular staff of the Institute, several schol
ars from other institutions have been giving instructioll ill tile 
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Didsion of the Humflnitics during the current year. Among 

thesc :ue Dr. Max Farrand, formerly of Yale University and 

now Director of the Huntington Library; Professor Hardin 

Crflig of Stflnford uniyersit~·, and Professor Godfrey Davies of 

the Uni,"crsity of Chicago. \Vith the opportunities for research 

in English Literature and American History which arc afforded 

hy the proximity of the Huntington Library, it is anticipated 

thflt the instruction given fit the Institute in these fields will he 

steadily strengthencd hy the association of visiting scholars. 



lJufnrmatinu null 1Rrgulntinun 
for t11r Q)ut"ballrr of Q)ra"buatr ~ht"brllt!i 

A. GENERAL REGULATIONS 

I. REQFIRE~IEXTS FOR AD~IISSIOX TO GR.\DFATE STA:'\1DIXG 

1. The Institute offers graduate work leading to two higher 
drgrees, the degrce of :;"1 aster of Science, and the degree of 
Doctor of Philosophy. To be admitted to gradullte stllnding at 
the Institute an applicant must in general hayc received a 

Rllchelor's degree rcpresenting the completion of an undergrad
nate course in science 01' engineering subsblntially equivlllent to 
one of those offered by the Institute. He must, moreover, have 
attained such a seholllstie record and, if from another institution, 
must present such recommendations as indicate that he is fitted 
to pursue with distinction advanced study and research. 

2. Application for admission to graduate standing at the Insti
tute to work either for the Master's or Doctor's degree should 
be made upon a form which can be obtained from the Registrar. 
The applicant should state the degree for which he wishes to 
work. If the applicant's preliminary training in science mathe

matics, and engineering has not been substantially that gi"en by 
the four-year undergraduate courses at the Institute, he must 
pursue such undegraduate subjects as may be assigned. Since 

Ildmission to graduate work will be granted only to a limited 
number of students of superior ability, appliclltions should be 

made as long as possible before the opening of the school yelll', 

preferably by the first of March. Students applying for assis
tantships or fellowships do not need to make separate applica
tion for admission to grllduate standing. See Section D 1. 

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

candidacy for the degree of M aster of Sciencc or Doctor of 
Philosophy. As to this, see pllgf'S 111) 113, 116. 
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n. FEES 

1. Tuition for graduate students is in general $~50 a year, 
payable in three installments, $90 at the beginning of the first 
term ann $80 at the beginning of the second ann third terms 
the same as for ulldegranuate studcnts (except that holners of 
Institute Fellowships and Assistantships pay only $180 a year. 
payable in three installments of $60 each). For graduate students 
who haye been admitted to candidacy for the Doctor's negree, the 
tuition will thereafter be at one-half the above rate';, Graduate 
students who arc permitted to carryon research during the sum
mer will not be required to pay tuition fees therefor. 

~. 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. 

S. 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 reeeiYe the degree of .Master of Science, the student must 
complete in a satisfactory way thc work indicated in the schcdulc 

of one of the Fifth-Year Courses, as well as in thc schedule of 
the F our-Year Conrse in Science or in Engineering (see pages 
1S7-15~), 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 yote 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 maj or work and such appli
cations will be passed upon by the Engineering or the Science 
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Course Committee. Such students will be expected to prcscllt 

satisfactory scholarship qualifications, and to havc demonstrated 

a capaeit~· for doing advanced work. 

All progral1ls of study, and applications for candidacy for the 

degree of ~Iaster of Science, shall be in charge of the Corn~ 

lIIittee on Courses in Science (in case the advanced work is to be 

ill Physics, Chemistry, Chemical Engineering, )\Iathematic.s, 

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

tile Courses in Engineering (in case the work is to be in Civil, 

Mechanical, Electrical, or Aeronautical Engineering); and rec~ 

ommendations to the Faculty of the award of. that degree shall 

be made by one of these Committees; all such actions being taken 

in general after consideration and recommendation by the De

partment concerned. 

A student before entering upon work for the degree of Mastel' 

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

trl1l', 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 he 
granted. 

II. REGISTRATIOX 

1. The regulations governing registration and student respon~ 

sibilities as gi"en for undergraduate students on page 81 of thc 
Catalogue, applr also to Fifth-Year students. 

2. Before registerillg, the graduate student should cOllsult 

with IIIcmbers of the department in which he is taking his work 

to ddtTmille the studies which he can pursue to the best ad
\ :IT1lagc. 

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

jlroperly registered, and at the first meeting of each class should 
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furnish the instructor with a regular assignment card for the 

course, obtained from the Rt'gistrar's offict', 

,1. Applicutions for rcgistrntioll in excess of the pre~cribed 

'number of units must be appron'd by the Committee Oll Courses 

in Science or by the Committee on Cour~es in Engineering and 

will be conditioned upon the quality of work done in thc preced

ing tnfll. 

III. SCHOLASTIC REQr:lRE~IEXTS 

1. Scholastic Requirements given on page 8~; of tIle Catalogul' 

for undergraduate students, with the cxception of paragraphs G 

and 7, also apply to Fifth-Year students. 

2. In the case of a student registered for a Mastcr's Dcgree 

and holding an Assistantship or Teaching Fellowship, the actual 

number of hours per week required by the teaching shall he 

deducted from the total number of units for which thc student 

may register. 

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

r. GENERAL REGULATIONS 

The degree of Doctor of Philosophy is conferred by th(~ Insti

tute in recognition of breadth of scientific attainmcnt and of 

powcr to investigate scientific problems indepcndently 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 prcparation 

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 alld 

forcefully both orally and in written language, and he must havc 

a good reading knowledge of French and German. 

Subj ect 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 whieh 
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the student has chosen his maj or subj ect. Each studcnt should 

consult his departmcnt conccrning special divisional and depart

lllcntal rC(luirements. Sec Section VI for special requirements 

for the Doctor's degree in ~Iathematics, Physics and Electrical 

Enginecring, Section VII for special requirements in Chemistry, 

and Section VIII for special requirements in Geology. 

""ith the approval of the Committee on Graduate Study, any 

student studying for the doctor's degree whose work is not satis

factory may be refused registration at the beginning of any 

term by the department in which the student is doing his major 

work. 

II. REQUIREMENTS FOR ADMISSION TO WORK FOR THE 

DOCTOR'S DEGREE 

'Vith the approval of the Committee on Graduate Study, stu

dents are admitted to graduate standing by the department in 

which they choose their major work to work for the doctor's de

gree. In the case of insufficient preparation, applicants for the 

Doctor's degree may be required to register for the lIIaster's 

degree first. The 1\1 aster's degree, however, is in no sense a pre

requisite for the Doctor's degree. 

III. REGISTRATION 

1. Students arc 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 members 

of the department in which he is taking his major work to de

termine the studies which he can pursue to the best advantage. 

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 
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course, obtained from the Registrar's oflice. The student himsel/ 

is charged with the rcsponsibilit.lJ of making certain that all 

grades luwe been recorded to 1chich he is en tit/rd. 

·1. 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 wllO are permitted to carry 
on research during the summer will be allowed credit, but in 
order to obtain such credit they must register thncior 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 Oil 

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 tIle progress of the 
research does not justify the full number originally registered. 

7. Graduate students studying for thc Doctor's degree wllO 
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 alld Assistants will be 
allowed to registcr for not more than 45 units. 

IV. GRADES IX GRADUATE COURSES 

1. Term examinations are held in all graduate courses ulllt'ss 
the instructor shall, after consultation with thc chairman of the 
didsiol!, arrange otherwise. Xo student takillg a course for 
credit slwll be exempt fro III thesc cxaminations when held. 
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2. Grades for all graduate work are turned in to the Regis

trar's office at the close of each term. 

S. The following system of grades is used to indicate class 

standing in graduate courses: 4 denotes marked distinction, S 
denotes above average, 2 denotes average, 1 denotes below 

average, C denotes conditioned, F denotes failed. In addition 
to thesc 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. 

Y. REQCIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

1. :11ajar and Alina1' Subjects. The work for the Doctor's 

degree must consist of scientific research and advanced studies 

ill some branch of science or engineering, which will be terme(l 

Lhe "major subject" of the candidate. In addition, as "minor 

.~ubjcct" (or subj ects), studies which will give a fUlldamental 

knowledge and research point of view lllust be pursued ill at 

least one other branch of science or engineering. 

The choice and scope of the minor subject must be approvcd 

by the departments in charge both of the major and minor sub

jects, and must involve not less than 45 units of advanced study. 

2. Residence: At least three years of work in residence sub

sequent to a baccalaureate degree equivalent to that givcn by the 

Institute is required for the Doctor's degree. Of this at least one 

year must be in residence at the Institute. It should be undcr

stood that these are minimum requircments, and students must 
usually count on spcnding a somewhat longer time in residence. 

Graduate students are encouraged to continue their research 
during the whole or a part of the summer, but in order that such 

work may count in fulfillment of the residence requirements, the 

student must comply with the above regulations and file a regis
tration card for this summer work in the office of the Registrar. 
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A student whose undergraduate work has been insufficient in 
amount or too narrowly specialized, or whose preparation in his 
'pecial field is inadequate, must count upon spending illerpased 
time in work for the degree. 

S. Admission to Candidac,lj: Li.ny student admitted to work 

for the Doctor's degree who has been in residenee one term or 

1l10re, who has satisfied the sevc.ral departments concerned hy 
written or oral examination or otherwise that he has a com 1>re
hensive grnsp of his major and minor subjects as well as of 
~ubjt'cts 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

pnrtments may, on recommendation of the chairman of the di"i
sion in which he is working, be admitted by the Committee Ol\ 

Graduate Study to candidacy for the degree of Doctor of Phil
osophy. 111 embers of the permriIlent 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. 

1. Fxarninations: Examinations in French illld German, pre
requisite to admission to candidaey for the degree of Doctor of 
Philosophy, will be gil'('l! OJ) the fourth Friday of September aml 
on the fir,~t Friday of D,'Ct'llllwr. Students cxpecting to file ap
plication for candidacy in December are ad"iseu to take the 
September examination, so that, if they have had inadcquate 
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preparatiou, they may enroll for the fall term in one of the 

regular language classes of the Institute. Students having taken 

regular language classes in the Institute, and hal"ing passed the 

examinations, may be exempted from further requirement. Grad

uate students may, in lieu of the examinations offered in Sep

tember or December, take the regular final examinations gi"en at 

the r:nd of anyone of the three terms. 

Special eX:lminations, or the final examinations in specificd 

courses, are required by certain departments for admission to 

candidacy for the Doctor's degree. (See Sections VI, VII and 

VfII.) 

A final eXl1mination in his major and minor subjects is re

quired of all e:mdidates for the Doctor's degree. This examina

tion, subject to the approval of the Committee on Graduatc 

Study, may bc takcn at such timc after admission to candidacy 

as the candidate is prepared, except that it must takc place at 

least two weeks bcforc the degree is to be conferred. The ex

amination may be written or oral or both, and lllay be divided 

ill parts or gi yen 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 

Gradutlte Study after consultation with the division chairrnan. 

5. Thesis: The candidate is required to submit to the Ch:lir-

11ItHl of the Committee on Graduate Stndy two weeks before the 

degree is to bc conferred two copies of a satisfactory thesis de

scribillg his research, including a one-page digest or summary 

of the main results obtained. 

The thesis must be typewritten on paper of good quality 81:'2 
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 bc 

preceded by a title page containing the following itcms: Title, 

Thesis by (name of candidate), In Partial Fulfillment of the 
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Requirements for the Degree of Doctor of Philosophy, California 
Institute of Technology, Pasadena, California, Date (year only). 

Before submitting his thesis to the Chairman of the Committee 
on Graduate Study, the candidate must obtain approval of it by 
the chairman of his division, and the members of his examining 
committee. This approval must be obtailled in writillg on a 
form which will be furnished at the office of the Chairlllall of 
the Committee on Graduate Study. The candidate himself is 

responsible f01' allowing sufficient time fur the members of his 
committee to examine his thesis. 

G. (harles on Degree: The Doctor's degree is awarded with 
the designations" summa Cllm laude," "mag 11([ ("/I m lllude," "cllm 

laude," or without desiglllltioll. 

VI. SPECIAL REGULATIONS RELATING TO CAXDIDACY FOR THE 

DOCTOR'S DEGREE FOR STUDENTS MAJORING IN 

MATHEMATICS, PHYSICS, AND ELECTRIC,\ L 

ENGINEERING 

In agreement with the general requirements for higher degrees 
adopted by the Committee on Graduate Study, as set forth in 
Section V, the Division of Mathematics, Physics and Electrical 
Engincering has adopted the following supplementary regula
tions: 

1, a. To be recommended for candidacy for the Doctor's de

gree in Mathematics the applicant must pass the following 
courses with a grade of 2 or better: 

Modern Algebra, Ma. 123 a, b, c, including the Galois Theory; 
Algebraic Geometry, Ma. 109 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. 15 a, b, c, 
or Ph. 8 a, b, c. 

b. To be recommended for candidacy for the Doctor's degree 
in Physics the applicant must pass the following courses with a 
grade of 2 or better: Analytical Mechanics, Ph. 12 a, b, c, 
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Electricity and Magnetism, Ph. 8 a, b, c, Physical Optics, Ph. 22 

a, b, c, and Introduction to Mathem!ltieal Physics, Ph. 15 a, 11, c. 
In case the applicant"s minor is ill :\Iatht'IIl;lties he Illll';t also 

pass with a grade of 2 or better the following courses: Advanced 
Calculus, Ma. 8 a, b, and Dal"erential Equations, Ma. 11. In 
c:t'ic the applicant's minor is in Chemistry hc must also pass 

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

c. To be recommended for candidacy for the Doctor's degree 
in Electrical Engineering the applicant must pass the following 
courses with a grade of 2 or better: Analytical Mechanics, Ph. 
12, a, b, c, or Applied Mechanics, AM. 1 a, b, and Strength of 
Materials, AM. 1 C; Electricity and Magnetism, Ph. 8 a, b, c, or 
Electricity and Magnetism, Ph. 7 a, b, and Theory of Elec
tricity and Magnetism, Ph. 122; Advanced Calculus, Ma. 8 a, b, 
and Differential Equations, Ma. 11; Alternating Current Anal
~'sis, EE. 20; Induction Machinery, EE. 22; Transmission Lines, 
EE. 4<4; Dielectrics, EE. 52. 

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

Students are advised to satisfy the conditions for admissioll 
to candidacy in their respecti\'e departments as rapidly as pos
sible. 

Students who fail to Ylleet at least one-half of these require

ments hy the end of their first year of graduate study will not be 
allowed to register for further work except when special per
Il,i,'isioll 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. 



INFORMATION FOR GRADUATE STUDENTS 

VII. SPECIAL REGULATIONS RELATING TO CANDIDACY FOR 

THE DOCTOR'S DEGREE FOR STUDENTS MAJORING 

IN CHEMISTRY 

I~l 

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: 

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

2. The examination in chemistry will cover physical chemistry 
(as treated in Noyes and Sherrill's "Chemical Principles") and 
inorganic and organic chemistry to the extent that these are 

treated in the Undergraduate Chemistry Course of the Institute, 
also atomic structure (a general descriptive knowledge), colloid 
and surface chemistry, and history of chemistry. In all these 
subj ects 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 havc 
givcn 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 cssential in scientific papers. 
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5. Applicants may in some cases be recommended as candi
dates, but still be required to complete within a specified time 
their preparation in special subjects in which they have shown 
themselves to be deficient. 

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

7. The dodor's degree is not awarded in Chcmical Engineer

ing at the pr('~ent timc, but studcnts interested in this field may 
oifcr a minor in Chemical Engillcering in cOllncction with a major 
ill Chemistry. 

VIII. SPECIAL HEGULATIONS RELATING TO C,\:\,DIDACY FOH THE 

DoC'rOH'S DEGREE FOH STUDENTS ~IA,JORING 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 recommended for candidacy for the Doctor's degree 
in the Division in Geology and Paleontology the applicant must 
have shown more than a\'erage ability in mastering the previous 
geological and paleontological subjects. 

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

S. After admission to candidacy, students must in general 
pursue ad,'anccd study Iwd research for not less than six terms, 
or approximately two years (counting each summer of field work 

as a term), before they will be recommended by the Division of 
Geology and Paleontology for the final examination for the 
Doctor's degree. First draft of the Ph.D. thesis must be sub
mitted to the professor ill eharge llot later than April 1 st. 
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D. OPPORTUNITIES FOR GRADUATE AND SCIENTIFIC WORK 
AT THE INSTITUTE 

I. FELLOWSHIPS AXD ASSISTA;:\1TSHIPS 

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

it becomes $90.) 

The primary object of these appointments is to give a group 
of well-qualified men a training in research which will prepare 
them for university teaching and rescarch 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 
proper interest in teaching. Advanced courses of study may also 
be pursued as far as time permits. 

Teaching Fellows and assistants must obtain permissiol1 from 
their department beforc l1ndertaking 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 
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who show ability in research and are satisfactory teachcrs may 
be promoted to Teaching Fellowships the second year. 

Blanks for making application for Fellowships or Assistant
ships may be obtained on request from the chairman of the 
Committee on Graduate Study. When possible, these applica
tions should reach the Institute before March 1st, and notices of 

awards will be mailed to successful applicants on March 20th. 
Appointments to Fellowships and Assistantships are for one 
year only; and a new application must be filed before March 1st 
of each year by all who desire appointments for the following 
year regardless of whether they are already holders of such 
appointments or not. 

II. nESEAHCIl 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 National Research Fellowships in Physics, Chemistry, 
and Mathematics established by the Rockefeller Foundation are 
awarded by the National Research Council to men who have 
their Doctor's degree. Fellows may choose the institution in 
which they desire to pursue research. Applications should be 
made to the National Research Council, Washington, D. C. 

;3. The American Petroleum Institute is, through the N ationlll 

Research Council, supporting the work of several research fel
lows at the California Institutc. These researches relate to fUIl

d:nncnta I properties of petroleum and nlltural gas. 

-1<. The Inspiration Consolidated Copper Company has pro
,'ided a fund for research on certain phases of the copper leach
ing process. 

5. The Chile Exploration Company has established a fellow
.,hip for r('.'o('arch relating to thc purification of copper leaching 
solution.c;, 
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III. IXSTITt:TE GrF.STS 

::\Iembers of the faculties of other educational institutiolls awl 
Hesearch Fellows who haH~ alread.,· received their Doctor's De· 

gree and desire to carryon special investigations mny be grflllted 
the privileges of the facilities of the Institute, without ]laYlllen t 
of fees. Arrangement should be made in advance with the Chair· 
lIlall of the Executiye Council of the Institute. Such guests arc 

requested to file a card in the Registrar's office at the beginning' 
of their work, giYing Institute and home address, degrees, nature 

of work planned, etc. 

IY. GRAD GATE LIFE 

The Athenaeum (see page 66) affords opportunity for COl]· 

taet between the associates of the Institute, distinguished for· 
eign visitors, and members of the staffs and graduate student... 

at the three adjaccnt institutions, the Mount 'Vilson Observatory, 
the Huntington I"ib1'a1'Y, and the California Institute. It also 

provides living quarters for a limited number of men associated 
with the foregoing institutions, including specially economiea] 
sleqlillg quarters for about a dozen graduate students. 
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THE }1ULTIPLE CRYSTAL X-RAY Sl'ECTROGIL\l'lf. 
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By X. TCHEunT.\HE\", Tl".1.l1Slatcd by ~. ~h.·\L,\ll'; edited and rcvi"cd by 
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E. T. TIELL, .11!!. lOllY. of :lfatI!., LTl, 2-; 1-:2'70 nn:::o, 
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::\fETICAL FOID!S. 
E. T. BELL, A 1111. of J1ath., 31, ]90·102 (1nn). 

S03m PROPERTIES OF SPHl:HICAL HAU'lOXICS. 
H,\RRY ]bTE\fA". Bull. of the An;. Math. Soc .• 36, 306·:]]4 (1:>:11). 

Ox CEnTAIX FIXITE SU::lfS OF BIX03IlAL COEFFICIENTS A"n G,\nDIA FCNc

'1·IO"S. 
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E. T. BELL, Bill!. of the Am. Math. Soc., 36. 415,n9 (10801. 
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-:\I01~G.\X \Y,\RD, TrailS. Am. J[{ltlz. Soc. 32, :->20-;)2G (1930). 
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PLATES. 
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THE COURSES IX ENGINEERING 

The fiye-year plan of engineering instruction is based on recog
nition of the fact that a four-year period of study is inadequate 
to give satisfactorily the combination of cultural, basic scientific, 
and engineering studies essential to the highest type of engineer, 
and to afford at the same time leisure for the development of 
the physical well-being and human interests of the students. The 
four-year Course will train, more broadly and fundamentally 
than the Engineering Courses now given at most institutions, the 
large proportion of students who study engineering not to make 
themselves engineering experts in a specialized sense, but to fit 
themselyes to fit satisfactorily into administratiye positions in the 

utilities and manufacturing industries, and to serve as operating 
and constructing engineers in such industries. The fifth-year 
Courses, based on this broad fundamental preparation, and co
ordinated with it so as to constitute a harmonious, unified, five
year period of study, with no sharp breaks between the un
dergraduate and graduate periods, will afford the more intensive 
training required by the engineer who is to do creative work in 
his field. 

The four-year Course in Engineering includes an unusually 
thorough training in physics and mathematics, and instruction 
in chemistry and geology; also extended courses, continuing 
throughout the four years, in humanistic studies, including En
glish writing and speaking, literature, evolutionary science, his
tory of civilization, current social and political problems, and 
economics; and, finally, those engineering subj ects common to 
all branches of engineering, such as surveying, mechanism, 
descriptive geometry, machine drawing, applied mechanics, en-
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ginecring materials, hydraulics, and preliminary courses in civil, 
mechanical, and electrical engincering. 

The fifth-year Courses in Ci;'il, ~Iechanical, Electrical, and 
Aeronautical Enginecring consist mainly of thc engineering sub
j ccts that are fundamental in these separate branches of engi
necring. Thus the Cil"il 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 I""" SCIE",,"CE 

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 
scientifie German and French. I nits 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 governmcnt laboralorics and espccially ill the 
research and development departments of the larger chcmical, 
metallurgical, and electrical companies. 

Thc Option and the fifth-ycar Courses in Chemical Engineer
ing differ from those in Chemistry in that they inelude, in place 
of some of the science work, general subj ects in mechanical and 
electrical engineering, and (in the fifth year) an extended trcat-
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 thc Graduate Course in Biology will 
prepare for teaching and research in colleges and universities, 
for go,-ernment service in agriculture and public health, and for 
field studies and laboratory research in connection with museums. 

The Option of the Undergraduate Course will afford a prelimi
nary training, with emphasis on the fundamental sciences, for 
those who desire to pursue graduate studies in medicine, sanita
tion, and the public health. 



The school year is divided into three terms. The number of 

units assigned ill any term to any subj cet is the total number of 

hours pn week devoted to that subject, including class work, 

laboratory work, and the estimated time for outside preparation. 

Laboratory assignlllents include dra wing exercises and field work. 

The subject numbers correspond to those given in the Descrip

tioll of Suhjects on page~ LJ3-:2:2fi. For tht: e~,:planation of the 

subject ll\lll1bers in italics, see page 8:3. The abbreviations denote 

the various branches of instruction as follows: 

L\cronautical l~llgineering 

Applied Mechanics 

Assembly .... 

Astronomy ............ . 

........................................................... A£ 

......................... A:\I 

............................ As 

Biology............. ........ . . ........................................................................... Bi 

Chemistry ................. . 

Civil Engineering .. 

Drawing .................. . 

Economics ............................... . 

Electrical Engineering 

English ............................. . 

Geology .............................. . 

History and Gm'cl'nmcnt 

Hydraulics ......... . 

Languages. 

Mathematics 

Mechanical Engineering 

Philosophy ............... . 

Physical Ed 1I("1I lion .. ,., .. . 

Physics .............................. . 

Thesis .. '" 

. ...................................... Ch 

. ....................................... CE 

...................................................................... D 
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. ............ 1':c 

.......... EE 

. ................................. Ell 

. ................ Ge 

................. H 

. ........ Hy 

................... L 

..................... :\fa 

........... l\lE 

. .............. 1'1 

. ......................................................... PE 
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BOTH COURSES 

FIRST YEAR, ALL THREE TERMS 

HOURS PER WEEK 

SUBJECTS 
SUBJECT 

NUMBER Class Lab. Prep. 
UNITS 

----------
English .... , ............. En 1 abc 3 0 3 6 
Physics .................. Ph 1abe 3 3 6 12 
Chemistry ................ Ch 1 abc 3 6 3 12 
Mathematics ............. Ma 1 abc 4 0 8 12 
History .... , ............. H 1 abc 3 0 2 5 
Drawing* ................ D 1 or 4, 

12ab 0 3 0 3 
Assemblyt.··· ........... As 1 abc 1 0 0 1 
Physical Education ........ PE 1 abc 0 3 0 3 

----
54 

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

tFreshmen attend in the second and third terms, in addition to tile 
general assemblies, six orientation assemblies. 
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COURSE IN ENGINEERING 
FOR STUDENTS IJREPARING FOR CIVIL, MECHANICAL, ELEC'l'IU

CAL, AND AERONAUTICAL E~GI~EERING 

SECOND YEAR 

HOURS PER WEEK 

SUBJECTS SUBJECT 
NUMBER 

Class I Lab. I Frep. 

Math-e-n-1a-t-ic-s-*-t-. -.' ~.~---- -M-a-2-a-b-c '-4-1-0-1-8-

Physics*t· . . . . . .Ph 2 abc 3 I 3 I 6 
Mathematics Reviewt . . . .. Ma 2 d 43' 0

3 
8
6 Physics Reviewt . . . . . . Ph 2 d 

History. . . . . . . . . . .. . ..... ; H 2 abc 2 0 4 
Structural Drav.ing I' 'D 9 0 6 0 
Descriptive Geometry § II D 12 c or d 0 3 0 
Surveying . CE 1 3 4 4 
Machine Drawing 1 D 6 0 6 0 
Descriptive Geometry 1\ §. , , D 12 c or d 0 :3 0 
Engineering Chemistry ... Ch 6 4 0 7 
Materials and ProceSSES \ §. , , ME 3 ;) 3 
Mechanism J .. ME 1 3;3 
Assembly. . . . . . . . . . As 2 abc 1 0 
Physical Education. , ..... . PE 2 abc 0 3 

5 
3 
o 
o 

UNITS 

First Third 

Je~~s Term 

12 8* 
12 8 * 

4* 
4* 

6 6 

20 I 20 

1 , 1 
I 3 ! 3 ' __ 1-

-4 I -4 ;) II 
----------------- ----_.-_._----

*Students in the first honor section cOlnplete the regular ,\-ork ill 
Mathematics and in Physics during the first two lerms, and take in the 
third term Vector Analysis (Ma 14) and Modern Physics (Ph 3). Such 
students do not take Physics Review (Ph 2d) and Mathematics Review 
(Ma 2d). 

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

gEach student takes one of these groups in each of thp tlll""(> t('l'tnS, 
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COURSE IN ENGINEERING 

THIRD YEAR 

UNITS 

SUBJECTS SUBJECT HOURS PER WEEK I 
NUMBER I First Second Third 

Class Lab. Prep. Term Term Term 
------------

English ............ En 7abe 3 0 5 8 8 8 
Economics .......... Ec 2, 3, 4 3 0 3 6 6 .. 
Business Law ........ Ec 25 3 0 3 · . · . 6 
Geologyt· ......... Ge 1 a 3 3 3 9 · . .. 
Biologyt·· . . . . Bi 1 3 3 3 · . 9 
Paleontology! or 1 ... Ge 1 b 4 1 4' I · . · . 
Biologyt orr·· . .. Bi 2 3 4 dl 9 
Astronomy t * * J ... Ay 1 3 1 I 5J · . · . 
Accountingt· ........ Ec 17 3 0 6 9 or 9 or 9 
Applied Mechanics ... AM 1 abc 4 3 7 14 14 14 
Direct Currents* ..... EE 2, 3 3 3 

~) Alternating Currents*. EE 4, 5 3 3 12 12 12 
Heat Engineering* ... ME 15 3 3 
Assembly ........... As 

3 a b'l 1 0 0 1 1 1 
Physical Education ... PE 3abc 0 

I 
3 0 3 3 3 

153 ----
53 53 

"Each student takes one of these suujects in each of the three terms. 

tEngineering students take t\\'n ten11S of Natllre Science ulI(l one ternl 
of Accounting. 

**~ot offered ill 1930-1931. 
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COURSE IN ENGINEERING 

FOURTH YEAR 

HOURS PER WEEK UNITS 
SUBJECTS SUBJECT 

NUMBER Class Lab. Prep. 1st 2n d 3rd 
Term Term Term 

---------------

Humanities Electives' ...... 3 0 6 9 9 9 
Current Topics .. '" . H 5 a b 1 0 1 2 2 .. 
U. S. Constitution .... H 10 1 0 1 . . .. 2 
Engineering 

Conferences ....... . . . . .. 2 2 2 ..... . 
Hydraulics or Optiont Hy 1 4 0 8 12 12 12 
Testing Materials .... 

AM3/ 
0 3 ~} Hydraulics Lab ..... , . Hy 2 t 0 3 6 6 6 

Heat Eng. Lab ....... ME 25 0 3 3) 
Assembly. ...... ... . As 4 abc 1 0 0 1 1 1 
Physical Education .. FE 4 abc 0 3 0 3 3 3 
Options, see next page. 18 18 18 

---- ------
53 53 53 

"'For the Humanities 11Jlcctivcs sec bclo\v. Students take one term of 
Philosophy or Evolution of Morality, and choose two terms from the other 
elcctitves. 

tHydraulics is given in the first term for Electrical Engineering stu
dents, second term for Civil Engineering students, and third term for 
Mechanical and Aeronautical Engineering students. 

tEach student takes one of th(;so three ~ubjects in each term. 

IJ UMA"'ITIES ELECTIVES (g unit") 

All1eri(,;~ll l..iter:1tun:, ]~t1. ~j 
(Macl\fillTJ) 

1\'1o(l(,1'n Dl':uua, En. 10 (IIu~(', 
:\IacJ\Iinn) 

Contcln],)orary LitC'raturc, En. 8 
(.Jud)', Eaglcoon) 
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(;('rllWll Lit('ratul'e, L. 4U 
(Mal'art Iwr) 

Litf'raturc of the Dihle, Eu. 11 
C\Iac:\IinTl) 

Sociology. PI. 5 (Unt ('rein(T) 

History of Christianity, H. 14 
('1'110111.'0)]) 



COURSE IN ENGINEERING 

FOURTH YEAR (Continued) 

SUBJECTS SUBJECT 
NUMBER 

Option: 
Mechanical Engineering I' 

Structures ......... IC E 9 
Machine Design .... :M E 5a 
Machine Design ..... M 
Machine Design ..... IM 
Metallurgy ......... IM 
Heat Engineering .... M 
Heat Engineering .... M 
Heat Eng. Lab. or 'M 

Elective(see below) 
Electrical Engineering I 

E 5c 
E3 
E 10 
E 16 
E 17 
E 26 

Option I: I 

Structures, or , ..... C E 9 
Vacuum Tubes ..... E E 62 
Dil!. Equations. . ... M all 
Heat Engineering, ... ,M E 16 
Electrical Eng. Lab .. ,E 
Elect. and Magnetism. P 
Electrical Machinery E 

Electrical Engineering 'i 

Option IJ:* 
Civil Engineering 

Option: , 

E 7 
h 7and9ab 
E 6 a b 

E 2 
E 8 abc 
E lOa be 
E 4 I 

Advanced Surveying .'C 
Railway Engineering C 
Theory of StructuresC 
Highway Engineering C 
Reinforced Concrete. iC E 12 

Aeronautics Option: i 

Advanced Calculus .. M a 8 abc 
Aeronautics ........ !A E 1 
Metallurgy, ........ ;M E 10 
Machine Design. , , .. M 
Structures ......... !C 

E8 
Ella b 

General Electives: 
Advanced Calculus .. M a 8 a b ('j 
Accounting ......... E c 17 I 
Business Study .... . "'" . 

i 

HOURS PER WEEK 

Class Lab. : 1st 
Prep. ! Term 

--------

3 3 6 · . 
2 3 4 9 
0 9 0 · . 
2 6 4 · . 
3 0 6 9 
4 0 8 12 
3 3 3 · . 
0 3 3 · . 

3 3 6 · . 
4 0 8 · . 
4 0 8 · . 
4 0 8 · . 
0 3 3 · . 
3 3 6 12 
2 0 4 6 

3 6 3 12 
. . .. . . 6 
;] q (i 12 .) 

3 0 3 · . 
2 0 4 · . 

4 0 8 12 
3 0 6 · . 
3 0 6 9 
3 3 6 12 
2 3 4 · . 

4 0 8 12 
~l I 0 (i 

, 
9 or 

[ 
I 6 . . . . . . 
! 

I 

UNITS 

2nd 3rd 
Tf'rm Term 

12 

12 

6 

12 

12 
6 

6 
12 

12 
9 

9 

12 
9 or 

6 

9 

9 

12 
12 
12 

6 

6 
12 

(i 

6 

12 

9 

12 
9 
(i 

"Same as Option I. except that EE 6 a, b is taken in the second and 
third terms, and Ph 5 a, b, e io substituted for Hy 2, ME 25, ME 16, and 
Mall. 
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COURSE IN SCIENCE 
FOR STUDENTS PREP ARIi\"G FOR CHEMISTRY, CHEMICAL ENGI

NEERING, PHYSICS, I~DUSTRIAL PHYSICS, MATHEMATICS, 
GEOLOGY, PALEONTOLOGY, BIOLOGY, ASTRONOMY 

AN D MEDICINE 

SECOND YEAR 
----~~ ~-~---~~ - -~-=-~ ~==;=======c;~ 

SUBJECTS 
SUBJECT 
NUMBER 

HOURS PER WEEK 

Class Lab. Prep. 

UNITS 

1st 2nd 3rd 
Term Term Term 

-------- ----11-- ------ -- --
Mathematics*t ....... Ma 2 abc 
Physics*t· ........... Ph 2 abc 
Mathematics Review. Ma 2 d 
Physics Review ... " Ph 2 d 
History .............. H 2 abc 
Chemistry. . . . . . . . .. Ch12 a b 
Geology. . . . . . . . Ge 1 a 
Biology .............. Bi 1 
Paleontology or} ...... Ge 1 b 
Biology or ...... Bi 2 
Astronomy** ...... Ay 1 
Options as below .... . 
Assembly ....... , .... As 2 abc 
Physical Education .... PE 2 abc 

Options 
Chemistry and Chem

ical Engineering 
Analytical Chern .... Ch 12 c 

Physics or Biology 
Organic Chemistry .. Ch 43 

M alhemalics or 
Theoretical Physics 

Theory of Equations Ma 3 
Geology*** 

Surveying ..... . 
Descriptive Geometry 
Crystallography ... ~ ~ 

CE 1 
D 14 
Ge 3 a 

4 
3 
4 
3 
2 
2 
3 
3 
4 
3 
3 

1 
o 

2 

2 

4 

3 
o 
1 

o 
3 
o 
3 
o 
6 
3 
3 
1 
4 
1 

o 
3 

6 

6 

o 
4 
3 
3 

8 
6 
8 
6 
4 
2 
3 
3 
4 
2 
5 

o 
o 

2 

2 

8 

3 
o 
2 

12 
12 

6 
10 

9 

1 
3 

12 
12 

6 
10 

9 

1 
3 

8* 
8* 
4* 
4* 
6 

10 

10 

12 

10 

I
I 3 

6 

·Students in the first honor section complete the regular work in 
Mathematics and in Physics during the first two terms, and take in the 
third term Vector Analysis (Ma 14) and Modern Physics (Ph 3). Students 
in the first honor section do not take Mathematics Review (Ma 2d) and 
Physics Review (Ph 2d). 

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

"Not offered in 1930-1931. 
***Students in Geology do not take Mathematics the third term. 
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COURSE IN SCIENCE 

THIRD YEAR 

Sl'BJECT8 
St::BJECT I HOURS PER WEEK I U1\ITS 

NU~IBER I I I ht "nd I 3rd ----I Class Lab. Pre I'. 1 Tirm Term Term 

l-':-n-g-li-sl-j-. -------. En 7 :.t b c 30-58 --8-1-8-'-

German. . L :32 a h cl 4 0 6 10 10 10 
Che!n. Prineiplcs .. Ch 21 a b cl 4 0 G 10 !O !o' 
OptlOns, as lwlow.. .. . . . . . . I 21 21 21 

Assembly. . . . .. .' .. As 3 a IJ clIO ° 1 1 1 
Physical Education .... PE " a /; c 0 3 0 3 3 3 

Experimental PhY8ics 
Option: 

Introduction to 
Math. Physi('~ Ph 5 a iJ (' 

Direct Curr~'njs .... I EE 2, :3 
Alternating Cur'nts r EE 4, 5 
Heat Engineering .. ) ME 15 

Theoretical Physics 
Option: 

Introduction to 
Math. Phyc.i~s '" I Ph 5 a h (' 

Differ. Equations. Ma 10 abe 

Chemistry Option: 
Inorganic Chemistry Ch 13 a b 
Surface and Colloid 

Chemistry ..... ' ICh 29 
lnstrurn'tal Analys's,Ch 16 
Physico-Chern. Lab .. Ch 26 a h 
Inorganic Chern. Lah. Ch 14 a b 
Introduction to 

Math. Physks ... I'll 5:.t b c 

i 
Options: 

(Cont'd next page) 

1 

'* :3 
:3 
:3 

4 
3 

2 

:3 
0 
0 
0 

4 

53 53 

0 8 12 12 12 
;) G ., G i 12 12 12 .) 

q 6 ,) ) 

0 8 12 12 12 
0 6 9 9 9 

0 2 4 4 

0 5 :-; 
G :2 :-; 
:'3 1 ·1 ·1 
9 0 9 9 !i 

0 :-; E 12 12 

*l-)( udell!' taking' tho Gr'ology Option sub~titutc ill the 3rd term Plane 
Table Sur\·eyillg (CE 3) for C11ernical PrinCiples. 
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COURSE IN SCIENCE 

THIRD YEAR (Cont:nued) 
-- : 

HOURS PER \>,rEEK UNITS 
SUBJECTS SUBJECT 

~mlBER Class Lab. Prep. First Second Third 
Term Term Term 

------- ----- ----- ---

Chemical Engineering 
I Option: I Applied Mechanics. 'IAM 2 a b 4 0 8 12 12 

Heat Engineering .. ME 15 .) ;~ G 12 '-' 
Economics ... Ec 2, 3, 4 3 0 3 6 6 
Physico-Chern. Lab .. Ch 26 a b 0 3 1 4 4 
Industrial Chemistry Ch G1 a 2 0 4 

I 
6 

I l'V[ athematics Option *: 
Ma 8 a b ('I 

I Advanced Calculus .. 4 0 8 12 12 12 
Differ. Equations ... .Ma10abc 3 0 6 9 9 9 

Astronomy Option: 
Introduction to 

Math. Physics. Ph 5 abc 4 0 8 12 12 12 
Optics ........... .. !Ph22 and 

I 
23, abc 3 3 G 12 12 12 

Geology Option t .-
IGe Mineralogy ....... 3 b c . . .. 8 10 0 

Drawing '" . D 15, Hi 6 0 6 
Petrology .. _ ..... Ge 5 a b 0 10 8 
Field Geology ..... Ge 7 a b 

I 

0 0 

I 

10 
Historical Geology .. Ge 1 c 2 3 q 8 0 0 .) 

Biology Option: 
Physico-Chern. Lab. Ch 26 a b 0 3 1 0 1. 1. 
Colloid and Surface 

I I Chemistry. '" . Ch 29 ;; 0 5 0 0 8 
'2 4 n 

I 

General Botany .. _ B' 'J h 8 6 0 I" 3 
General Zoology .. _ . Bi 4 3 4 :l 10 0 0 
Physiology ... Bi 5 b c 12 4 2} 0 8 

I 
9 

l2 4 :l 
Histology ... . . .... Bi 6 a b 0 ;:l 0 I :) :) 0 

'stuaents taking tlw l\Iatlwmatics Option substitute in the 2nd and 
3rCl terms Analytic Geumetry (:\la 4 a b) for Chemical Prillciules. 

~Sullllner Fit,·ltl (;eology reqllired aft('r Junior year. 
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COURSE IN SCIENCE 

FOURTH YEAR 
.. 

SUBJECTS SUBJECT 
NUMBER 

* ...... 
H 5ab 

Humanities Electives 
Current Topics ..... 
U. S. Constitution .. 
Economies ..... 

· . H 10 

German or French .. 

Assembly .... 
Physical Education .. 
a ptions as below ... 

Experimental Physics 
Option: 

Applied Mechanics 
or Analytical Mec 

Electricity and 
Magnetism ..... 

Ee 2,3,4, 
r L 35 abc 

. ' or l L 1 a b 
· . As 4 abc 
.. PE 4 abc 

. ..... 

.. AM 1 abc 
h. Ph 12 abc 

Ph 7ab 
s. Ph 9ab 
.. EE 62 

Elec. Measurement 
Vacuum Tubes ... 

or Fourth Year E 
gineering Subjec 

n-
ts . ..... 

Theoretical Physics 
Option: 

Advanced Calculus 
Electricity and 

Magnetism .... , 
Elec. Measurement 

. Ma 8 abc 

· . Ph 8abc 
s. Ph 9abc 

Chemistry Option: 
Organic Chemistry · . Ch 41 abc 

.. Ch 46 a b Organic Chern. Lab 
Thermodynamic Ch 

Industrial Chern ... 
Chemical Research 

. Ch 22 a b 

.. Ch 61 a 
· . Ch 70-73 

HOlJRS PER WEEK 

Class Lab. Prep. 

~~ --~-
3 0 6 
1 0 1 
1 0 1 
3 0 :l 

. . .. . . 

.. . . . . 
1 0 0 
0 3 0 
. . 

4 3 7 
4 0 8 

3 0 6 
0 3 0 
4 0 8 

. . . . . . 

4 0 8 

3 0 6 
0 3 0 

{~ 0 ~} 0 
0 9 0 
3 0 5 

2 0 4 
0 12 0 

UNITS 

First Second Third 
Term Term Term 
--~---

9 9 9 
2 2 · . 

2 
6t 6t · . 

10 6 6 

10 10 
1 1 1 
3 3 3 

22 22 28 
--~---

53 49 49 
or or 
53 53 

14 14 14 
12 12 12 

9 9 
3 3 

· . · . 12 

· . · . 12 

12 12 12 

9 9 9 
3 3 3 

8 8 6 

9 9 · . 
8 8 · . 

· . · . 6 
· . 12 

* See page 141. 
tOmit in Chernical Engirlf:cl'ing Ovtion, leaving 28 UllitS for this option 

ill all ternlS. 
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SUBJECTS 

COURSE IN SCIENCE 

FOURTH YEAR (Continued) 

SUBJECT 
NUMBER 

HOURS PER WEEK 

Class I Lab. " Prep. 

UNITS 

First Second Third 
Term Term Term 

_________ .1 _____ 1 ___ ---------------

Chemical Engineering 
Option: 

Organic Chemistry. Ch 41 abc 
Organic Chern. Lab. Ch 46 a b 
Chemical Thermo-

dynamics ....... Ch 22 a 
Industrial Chem .... Ch 61 b 
Colloid and Surface. 

Chemistry ...... Ch 29 
Direct Currents .... EE 2, 3 
Alternating Currents EE 4,5 

Mathematics Option: 
Electives to total 

24 units. 
Complex Variables. Ma 107 
Modern Algebra ... Ma 101 abc 
Differ. Geometry ... Ma 103 abc 

Astronomy Option: 
Analytical Mech .... Ph 12 abc 
Astronomy t ....... Ay 5 abc 

Geology Option** : 
Field Geology ..... Ge 7 b 
Structural Geology. Ge 9 
Invertebrate Paleon. Ge 11 a b 
Vertebrate Paleon .. Ge 12 a b 
Thesis ........... Ge 21,22 

Biology Option: 
Embryology ....... Bi 7 a b 

Biochemistry.. . .. Bi 8 
Research. . . . . . . Bi 15 
Foreign Journals ... Bi 16 

A* 
Cytology. . . .. . .. Bi 9 
Genetics. . . . . . . Bi 10 a b 

B* 
Physiology. . . Bi 11 

{~ 
o 
3 
2 

3 
3 
3 

4 
4 
4 

4 
4 

3 

o 
o 
9 

o 
o 
o 
3 
3 

o 
o 
o 

o 
1 

2 
4 

4 

~} 
o 
5 
4 

5 
6 
6 

8 
8 
8 

8 
7 

~} 

3 

5 

8 
9 

12 
12 
12 

12 
12 

o 
10 
8 

4 

6 

o 
o 
o 

10 
6 

8 

8 

8 
9 

12 

12 
12 

12 
12 

o 
10 

8 
4 

4 

10 
() 

o 
() 

8 

o 
8 

G 

8 

12 

12 
12 

12 
12 

8 

.. 
10 

8 

o 
o 

20 
8 

o 
() 

o 
o Thermodynamic I I 

Chemistry. . . .. Ch 22 a b 3 0 
---------~----~-------~---.----~--

"Students may choose either A or D. 
**Summer Geology required after Senior Year. 
tNot offered in 1930-1931. 
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,g,rh1'bul1'!1 of th1' lftfth-:m1'ur QIour!i1'!i 
\ )} ", 

-- ------ ---- - ------ --- --

Sl:BJECTS COlllllION TO ALL COURSES, ALL TERMS Kl.:;'1BER 
OF UNITS 

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

Engineering or Research Seminars. 
Professional Subjects ... 

CIVIL ENGINEERING 

} 9 

2 
42 

53 

NUlI1BER OF UNITS 

PROFESSIONAL SUBJECTS 
SUBJECT 
NUMBER 1st 2nd I 3rd 

______________________ r_T_e_r_m_ Term Term 

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

Design. . . . . . . . . . . . . . . . . .. . ... CE 21 abc 
Sewerage. ... .. . .. . ... CE 17 
Research or Other Thesis. . .. . .. . 
Accounting. . . . . . . . . . . . ... Ec 17 

Supplementary Professional Subjects 

W ater Power Plant Design ..... ... CE 101 a b 
Ar ched Dams .. . . . . . . . CE 103 a b 
St atically Indeterminate Structures. CE 105 b c 
Ge odesy and Precise Surveying ..... CE 107 a b (' 
H ighway Problems ............... CE 108 
Se wage Treatment Plant Design .... CE 110 be 
~a nitation Research .... CE 112 
AI lalysis of Earthquake Effeets upon 

Struetures. .. . ........ . .. CE 114 

148 

15 

9 

9 

9 

42 

10 
5 

() 

· . 

· . 

· . 

9 

12 

9 
· . 
12 

42 

10 
5 

15 
() 

· . 
10 

· . 

12 
9 

12 
9 

42 

15 
() 

10 



FIFTH-YEAR COURSES 

ELECTRICAL ENGINEERING 

NUMBER OF UNITS 

PROFESSIONAL SUBJECTS 
SUBJECT 
NUMBER 1st 2nd 3rd 

Term Term Term 
------

Alternating Current Analysis ..... EE 20 12 · . 
Advanced A. C. Machinery ... ... , EE 22 12 
Transmission Lines ..... .... EE 44 12 
Alternating Current Laboratory ... EE 21 abc 6 6 6 
Specifications and Design ....... EE 48 6 · . · . 
Electric Transients ........ .... . EE 60 · . 6 · . 
Dielectrics ....... ..... . ....... . EE 52 · . · . 6 
Research or Thesis .............. '" . 12 12 12 
Electives, as below ............... '" . 6 6 6 

---------

42 42 42 
Electives: 

Vacuum Tubes ....... EE 62 · . · . 12 
Electric Traction ..... ......... . EE 28 6 · . · . 
Electrical Communication ...... EE 56 6 · . · . 
Light and Power Distribution. ... EE 30 · . · . 6 
Electrical Engineering Problem ... ...... 6 6 6 

MECHANICAL ENGINEERING 

Power Plant Engineering. ME 121, 122) 
I 12 

, 12 
Thermodynamics ....... ME 120 15 
Heat Engineering Laboratory. ME 130 . 15 
Research or Thesis ........ ME 100 18 18 
Elective as below .. ...... _. 12 12 12 

-----
Electives: 42 42 42 

Science of Metals ...... ' ME 110 abc 12 12 12 
Advance Machine Design ....... ME 101 abc 12 
I nternal Combustion Engines. ME 135,136 12 12 
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FIFTH-YEAR COURSES 

PHYSICS OR INDUSTRIAL PHYSICS 
-- . 

NUMBER OF UNITS 
SUBJECT 

SUBJECT NUMBER 1st 2nd 3rd 
Term Term Term 
--- --- ---

Electives as follows: 
Kinetic Theory ......... ... , .... Ph 110 a b .. 12 12 
Thermodynamics ......... , .... Ph 111 12 . . .. 
Atomic Structure. . . . . . . . . . . . . . Ph 114 9 . . .. 
Analytical Mechanics ....... Ph 12 abc 12 12 12 
Optics .............. " . .... . Ph 22 abc 9 9 9 
Optics Lab .............. ..... Ph 23 abc 3 3 3 
Vacuum Tubes .......... . . . . .. EE 62 . . 12 
Mathematical Analysis. ..... '" . Mal09abc 15 15 15 
Research ............. . . . . . ... . .. 15 15 15 

CHEMISTRY OR CHEMICAL ENGINEERING 

Electives from Four-Year Course in 
Science or Fifth-Year Course in 

Physics 
Other Electives as follows: 

Thermodynamic Chemistry .. 
Photochemistry . . . . . . . . .. 
Crystal Structure ................ . 
Organic Chemistry (special topics). 
Organic Chemical Analysis ...... . 
Chemical Engineering * ......... . 
Research .... ' ... , ... ' .... " ... . 

Ch 153 8 
Ch 158 6 
Ch177abc 2 
Ch 161ab 
Ch 162 6 
Ch 166abcj 12 

. . 12-18 

8 

2 2 
6 6 

12 12 
12-18 12~18 

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

GEOLOGY AND PALEONTOLOGY 

NUMBER OF UNITS 
SUBJECT 

PROFESSIONAL SUBJECTS 
NUMBER 1st 2nd I 3rd 

Term Term Term 
---------------- --------------
Ore Deposits, , , , , ' , , , , , , , ' , , .. Ge 195 10 
Non-Metalliferous Deposits, , "'" Ge 196 
Petrography, . ' , . , , , , , ' Ge 181 abc 

Geomorphology or Seismology, 
,J Ge

o
;86 

1 Ge 183 
Electives as follou's: 

Physical Geology (Seminar), Ge 189 a b 
Vertebrate Paleontology (Seminar), Ge 190 a b 
Invertebrate Paleon. (Seminar)", , Ge 191 a b 
Advanced Study ..... ' , Ge 188 
Research, ' Ge 187 

MATHEMATICS 

Electives as follows: I 
Modern Algebra ......... , ..... , Mal0labc 
Differential Geometry ....... , .. 'jlMal03abc 
Algebraic Geometry ....... "',., Mal02abc 
Relativity .. ' . , , ' , , , , , , , , ..... , 'IMa205 
Analytical Mechanics .......... ' Ph 12 abc 
Electricity ....... , ' , , , , , , , , , , . ,/I Ph 8, 9 / 

~~r::~:i~'fifth~~~~; pi;;si~~ C'o'~r~~ . , . , ... , , ' 
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10 
10 
or 
6 

5 

10 

5 
5 5 

8 I 8 12-18 12-18 

12 
12 
12 

12 
12 
6 

12 
12 
12 

12 
12 
6 

10 
10 

5 
5 

8 
12-18 

12 
12 
12 
15 
12 
12 
6 



FIFTH-YEAR COURSES 

AERONAUTICAL ENGINEERING 

KUlIIBER OF UNITS 
SUBJECT 

PROFESSIONAL SUBJECTS 
NUlIlBER 1st 2nd 3rd 

Term Term Term 
- --- -- ---

Aerodynamics of the Airplane, " , , . AE251abc- 9 9 9 
r:Jementary Airplane Design. .. . ... AE252 abe 11 15 20 
Mathematical Analysis and 

Vedor Analysis ... . ' I\fa 109, 14 15 15 12 
Research or Electives 
Electives as follows: 

Subjects of Four-Year Engineering 
or Science Course .. 12 12 12 

Advanced Thermodynamics ...... ME120 15 .. . . 
Calculus of Observations ... .. . Ma105 .. 6 

SIXTH-YEAR COURSE 

AERONAUTICAL ENGINEERING 

PROFESSIONAL SUBJECTS 

Advanced Prohlems in 
Airplane D ('sign, ' 

Theoretical Aerodynamic's 
A(·ro. Power Plants 
Lab. Mpth. in Apro., , , , 
Propeller Design, 
}{esf'areh and Electivps, ' 

- ... ---~U-~~ECT i~"~1~BEROF~~;;S 

: NUMBER I 1st I 2nd I 3rd 

I IITffmlTffm Tffm 

:AE 253ahe 9 I 9 9 
",AE266ahe: Iii I 12 12 

AE 256 I' G 
'AE 257 , r, 
AE 25S (i 

----
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§uhjl'rt9 of 1Jn9trurtton 

DIVISION OF PHYSICS, MATHEl\1ATICS, AND 
ELECTRICAL ENGINEERING 

PHYSICS 

PROFESSORS: HOllER'!' A. :\III,I.lKAN, HARRY B.I'l'E.'lAX, PArL S. EpSTEIN, 
RICluRn C. TOL~[I", E.IR"ES'l' C. \VATSO". 

ASSOCI.ITE PROFESSORS: IR,I S. DOWEX, ALEXIXIlI:R COETZ, \\'IJ.J.LIM Y. 
HOl:'STOX, FRITZ ZWICI<Y 

ASSISTA "'1' PnOFF:ssoRS: CJI A!lU:S C. r ,.1 1'UI'I'5E", S. STU .IRT J\lAcKEow", 
.T. ROIlERT OPPF.XIlEDn:n, \\'ILI,IA~I R. S~IYTHE 

NA'1'lO"AL REsKlnClI FELLOW: RICHARD E. VOLLHA'1'H 

INSTRl:'CTOI\: RICHAHl) 1\I. SUTTON 

RESEARCH FELLO'VS: CAllI, D .. A.NDERSON, EUW-AI,-D .:\1. T'nOH~nIJ\E 
TEACHING FELLOWS AXIl GRADUATF. ASSISTAKTS: RAY3fOND A. BEEl,EIl, 

,ToHN F. BLACJ<RUHN, \VILT,IA~r M. BI,F.AKNEY, .TOHN S. CAMPBELL, 
EVERETT F. COX, CHARLES E. H.IBLLTZEL, JR., J\'IAlJlllCE F. HASI.EI<, 

AncHER HOYT, HARllY A. KIltKPATUICK, EDSOC'f C. LEE, ,LuIES C. 
MOUZON, H. V'Cl'OR XEIIl:n, DWIGHT O. 1\01<'1'H, GEOl{(;E \V. REAIl, 
LYNN H. RUlUBAUGII, DAVIIl SHEFFET, SELBY M. SKINNER 

UNDERGRADUATE SUBJECTS 

Ph. 1 a, h, c. lVlECHANICS, :UOI,ECULAR PHYSICS, AND HENl'. 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 hi-weekly demonstration lecture, participated in by all members of 
the department, adds the inspirational and informational element, and 
serves for the development of breadth of view. 

Text: Mechanics, :\lolecular Physics, and Heat, Millikan. 
Instructors: \Vatson, Lauritsen, Campbell, Hoyt, Kirkpatrick, 

:\fouzon, Xehcr, Thorndyke, Vollrath, 
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Ph. 2 a, b, c. ELECTRICITY, SOUND, AND LIGHT. 12 units (3-3-6), 
first and second terms; 8 units, third term. 

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

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

Text: Electricity, Sonnd, and Light, Millikan and Mills. 
Instructors: Sutton, Anderson, Bleakney, Cox, Hablutzcl, North, 

Rumbaugh. 

Ph. Z 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 Z a, b, c). 

Ph. 3. MODERN PHYSICS. 12 units (2-6-4); third term. 
Prerequisites: Ph. 1 a, b, c, Z 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: Bowen. 

Ph. 5 a, b, c. INTRODUC'l'ION '1'0 MATHEMATICAL PHYSICS. 12 units 
(4-0-8) ; first, second and third terms. 

Prerequisites: Ph. 1 a, b, c, B a, b, c, d; Ma. Z a, b, c, d. 

An introduction to the application of mathematics to physics, amI 

practice in the solution of problems. 

Instructor: Houston. 

Ph. 7 a, b. ELECTRICITY AND MAGNI':TISM. 9 units (~I-O-6); first and 
second terms. 

Prerequisites: Ph. 1 a, b, c, Z a, b, c, d; Ma. Z a, b, c, d. 
A course in theoretical electricity and magnetism, primarily for elec

trical engineering studcnts. Ph. 9 a, b (Electrical Measurements) must 
accompany this course. 

Text: Electrodynamics for Engineers, Bennett and Crothers. 
Instructor: Mackeown. 

Ph. 8 a, b, C. ELECTRICITY AND MAGNETIS'f. 9 units (3-0-6); first, 
,,'cond ~nd third terms. 

PrPJ'cquisitcs: Ph. 1 a, b, c, ? a, h, c, d; Ma. S a, b, c, 10 fl, h, c, 
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A problem course in the mathematical theory of electricity and mag
netif;m, intended primarily as a preparation for graduate work in science. 
Ph. 9 a, b, c (Electrical :'Ileasurcments) should accompany or precede 
this course. 

Text: Electricity and l\lagnetism, Jeans. 
Instructor: Smythe. 

Ph. 9 a" b, c. ELECTRICAL MEASURE~IENTS. 3 units (0-3-0). 
Prerequisites: Ph. 1 a, b, c, :J a, b, c, d; :'Ira. :J a, b, c, d. 
A laboratory course in adyanced electrical measurements. 
Text: Mimeographed instructions. 

Instructors: Smythe, Lee, Read, Sheffet. 

FIFTH· YEAR SUBJ ECTS 

Ph. 1:J a, b, c. ANALYTICAL MECHANICS. 1:J units (4-0-8); first, sec· 
ond and third terms. 

Prerequisites: Ph. I a, b, c, Z a, b, c, d; Ma. 8 a, b, c, lOa, b, c. 

A study of the fundamental principles of theoretical mechanics; force 
and the laws of motion; statics of systems of particles; the principle of 
virtual work, potential energy, stable and unstable equilibrium; motion 
of particles, systems of particles and rigid bodies; generalized co
ordinates, Hamilton's principle and the principle of least action. 

Texts: Dynamics, Lamb; Higher Mechanics, Lamb. 
Instructor: Zwicky. 

Ph. 22 a, b, c. OPTICS. 9 units (3-0-6); first, sccond and third terms. 
Prerequisites: Ph. I a, b, c, 2 a, b, c, d; Ma. 2 a, b, c, d. 
Lecture and class work dealing with the fundamental equations of 

geometrical optics, of diffraction, interference, spectroscopy, etc., and 
their experimental verification. Ph. 23 a, h, c (Optics Laboratory), should 
accompany this course. 

Text: Theory of Optics, Drude. 

Instructor: Bowen. 

Ph. 23 a, b, c. Optics Laboratory. 3 unils (0-3-0); first, second and 
third terms. 

Advanced laboratory work in light, consisting of accurate measure
ments in diffraction, dispersion, interference, polarization, spectropho
tometry, and spectroscopy. 

Text: :\Jallual of Ad\'anccd Optics, Taylor. 

Instructors: Bowcn ane] SkiIlIWI·. 
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Ph. IlO a, h. I'TSI:TIC TIlTCt'HY. I:.! unit,: ,,'conti alid ihi"d tf'l'llls. 

Prerequisites: Ph. '.? 11., h, c, d; :'II a. :2 <1, b, c, d. 
Presents the modern '''I'ccb of the kinetic tlwory of !!<1SCS, liquids 

and solids br:,:cl,l' from the l'xpCrim~lllal puint. of \i,'''', ('ol'Prin!! ill 
"a~es the Clausius equations, :\Iax\\'ell dislriblllioll law, "iscosities, 51'("

cifie lwat.~, illf':lJl f1'(,(, pnths, TllOlcC'!!la(' rn:li!nihH1cs, hig-h \-;1('1111111 plWnOt,l
('nil, etc.; in liquids, crit j(,;11 .. -,bdc.:;, Hnn\"ni:lll 11lO\'clncllis, <1 ifi'll <..,iOIl, 

osmotic prcssur,'; in sol i,1>, Ill(' in terprdatioll of speciflc Iwats. SonH' 

tlwrmiollic and plwlockclric ]'I"<lhklllS II-ill also be tn'aie,l, ,m,l a we('kl:; 

d('monstration ll'cturc will Iw "iI'·11. 
I nstrnctor: Goelz. 

Ph. Ill. THEn~rolly.s A)T Ies. J;:> unils; first term. 

Prerequisites: Ph. '.? a, b, C', d; M a, '.? a, h, c, <1. 
The two fundamental laws of thermodynamics. Entropy and the 

thermodynamical potentials. Equations of reciprocity. Application to 
gases, perfect and imperfect, and to dilute solutions. Phase rule and 
chemical equilibrium. Kernst's theorem, 

(Not gil'en in 1!l80-1!J81.) 

Instructor: Epstein. 

Ph. 114. A'l'03ITC STlIL'C'l'CRE. 9 units; fi rst terrIl. 

Prerequisites: Ph. 2 a, b, c, d; ;'Ila. '.? a, b, c, d. 
A general presentation of the de\'elopments of the past fifteen years 

in the field of atomic structure, including photo-electric, isotopic, spec
troscopic, field current, and cosmic-ray effects and their interpretation. 

Instructors: :\Iillikan and BOII·en. 

Ph. 142. HESE,\RCII IX PHYSICS. Units in accordance \\'ith the \\'ork 
accomplished, 

ADVANCED SUBJECTS 

Ph. 12J. POTEXTJ.\I. THEORY. 15 units; third term. 
Prerequisites: ;,\la. 8 a, b, c, J (J a, b, e. 

An exposition of the properties of the potential functions occurring 
in the theories of gravitation, electricity and magnetism, hydrodynamics, 
conduction of heat, and the theory of elasticity. Solution of special 
prohlems. 

(Xot gilE'n ill 19:30-1!):11.) 

Instructor: Bateman. 

Ph. Ig2. THEORY (jJ-' EU;CTHTCl'l'Y A"IJ ;'IIAG"ETTs". 1;:> units; first 
term. 

Prerequisites: Ph. 8 fl, b, c; :'II a. 8 a, h, e, J (J a, b, c. 
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Electrostatics, magnetostatics, ferromagnetism, electromagnetic field 
of stationary currents, electromagnetic induction, phenomena in modng 
bodies, :\Iilx\\'ell's equations, ponderomoti\-e forces of an electromag
netic field, introduction to the theory of electrons. 

Instructor: Epstein. 

Ph. IZ3. THEORY OF ELEc'rnO~rAG"ETIC \VAVES. IZ units; second 
term. 

Prerequisites: Ph. 8 a, b, c; ?IT a. 8 a, b, c, lOa, b, c. 
Mathematical study of :\laxwe!l's equations, propagation of waves, 

absorption and reflection, approximate and rigorous treatment of diffrac
tion, theory of dispersion, elcctro- and magneto-optics. 

Instructor: Epstein. 

Ph. 1:;·1·. 'l'IIl:ORY OF SOC"". 9 units; second term 
Prerequisites: Ph. 2 :I, h, c. 
Vibrations of strings, rod" plates and of the larynx. Hcsonator.s, 

horns and musical instruments. Theories of hearing. The acoustics of an 

auditorium. The propagation of sound. Reflection, refraction lllH1 ab
sorption of sound. 

Instructor: Bateman. 

Ph. 1:.?5. HIGl'UR J)YXAMTCS. 1Z units; third term. 
Prerequisites: Ph . .) a, b, c, 12 n, b, c; :\In. R a, b, c, IOn, fl, c. 
Methods of solution of the Hamiltonian equations, condiLionally peri-

odic motions, contact transformations, introduction to the theory of 
perturbations, applications to special cases of interest in atomic theory 
and the theory of quanta. 

(Not gi\'en in 1930-19:31.) 

Instructor: Epstein. 

Ph. 1Z6. HEAT RAI1IATIDN A"'n QUANTUM THEORY. H! units; second 
term. 

Prcrl'lluisitcs: Ph. S :I, b, e, 1.2 a, b, c, 111; :'IIa. S a, b, l', 10 a, b, ('. 

Historical treatment of the dcvelopment of thc mathematical theor)' 
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 gi\'cn ill 1!J:lO-1!):n.) 

Instructor: Epstein. 

Ph. 1Z7. PHYSICAl. OP'l'ICS Axn QUANTUM THEORY OF SPECTIIAI. LINES, 
IS! units; third term. 

l'rere(juisii('s: Ph. U a, b, c, ;.!:! a, b, c; ;\[ a. S fl, ii, l', 1 () a, h, e. 
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Treatment of dispersion and optical activity on the basis of the classi
cal theory. Rutherford's atom model and the application of the quantum 
theory to it. Action of magnetic and electric fields on the emission of 
spectral lines. X-ray spectra and the structure of atoms. 

(Xot given in 1930-1931.) 

Instructor: Epstein. 

Ph. 1~8. MODERN ASPECTS OF THE QUANTu~r THEORY. 12 units; third 
term. 

Prerequisites: Ph. 19 u, b, c, 5 n, h, c, 196, ].]7; :\1a. S u, h, e, ] 0 a, b, c. 

Principle of correspondence, Heisenberg's form of it, Born and J 01'

dan's matrix calculus, Schroedinger's wave equations, \Veyl's theory, 
applications to spectroscopic problems. 

(Not given in 1930-1931.) 

Instructor: Epstein. 

Ph. 1:29. I:"THO])t;C'l'IOX TO Qt;AXTUM MECHANIC'S. 19 units; third term. 
Prerequisites: Ph. S u, b, c, 19 a, b, e; Ma. 8 a, b, e, 10 a, b, c. 

"'lab'ices and tensors. Schroedinger's partial differential equation. Dirac's 
transformation theory. Applications to the structure of atoms. 

Instructor: Epstein. 

Ph. 13,t II, b. (~UAXTmI THEORY. 9 units (3-0-6); second and third 
terms. 

Prerequisites: Pb. 8 a, b, c, 19 a, b, c; M a. 8 a, b, c, 10 a, b, c. 

This course is designed as an introduction to the qllantum mechanics; 
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 
electromagnetic field; the photoelectric effect and the Compton effect; 
stationary states and the quantization of the first integrals of dynamical 
systems; the Bohr· theory of hydrogen-like atoms; the electron spin and 
the exclusion principle; the correspondence principle; radiation and dis
persion; the transition to matrix mechanics; the transformation theory; 
the wave equation and the undulatory properties of matter; the uncer
tainty principle; applications of the quantum mechanics. 

(Not given in 1930-1931.) 
Instructor: Oppenheimer. 

Ph. 135. TIlE QrAX'l'lDJ 'fIlEOHY OF RADJA'l'IOX. !J units (3-0-fi); first 

V·rm. 
Prerequisites: Ph. ~ a, b, c, ]2 a, b, c; :\Ia. 8 a, h, e, 10 a, b, c. 
This course will deal in a systematic way with th" quantum theord

ical methods for studying the emission, absorption and scattering of 



PHYSICS 159 

radiation by matter, and with the properties of the electromagnetic field, 
and will gi,"e an account of the present state of the theory on which 
these methods are based. 

Instructor: Oppenheimer. 

Ph. 136 a, b, c. IXTRODUC'l'ION TO TIlE THEORY OF Rn.""TIVI'l'Y. 6 units; 
first, second and third tenm. 

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 thcrmodynamics and cosmology. 

Recommended Texts: First term, Tolman, The Theory of the Rela
tivity of Motion. Second term, Eddington, The Mathematical Theory of 
Relativity. 

Instructor: Tolman. 

Ph. 138. SEl\f1N AR IN THEORETICAL PHYSICS. 4 units; first, second 
and third terms. 

Recent development of the theory of quanta for specialists in mathe
matical physics. 

Instruct~rs: Epstein, Bateman, Houston, Oppenheimer, Zwicky. 

Ph. 141. 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. 14B. 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 

\\Tilson 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 

PitOFEssons: HAURY B.'TE)1.\S, ERIC T. BELT., II.\IU1Y C. VAS BuSKIRK 
ASSOCIATE PnOl-'ESSOnS: AUISTOTLE D. }hCI·L\L, LeTIIEll E. "'}:IU 

ASSISTAST l'nOFl:SSOllS: :'IIORG.'S 'V.IUD, CLYDE '''OJ,FE 
I xSTReCTOll: "\\'ILLLDI K. BIRCHBY 
XA'l'IOSAL REsL,nclI FEl.LOWS: LEOSAUD C.\llLI'I'Z, GORilOS PALL 
'l'EACHIXG FEI.LO\\'S AXil ASSISTAXTS: J. LA \\'HI~SCE BO'l'sFoltil. I ,0I{1:" / 

Hun', ,\IlXOLIl M. KUETHE, ROBEll'l' S, M.IIlTIX, G EOI", I': (" Mu",w. 
()LlX C. ,,'n,sox, CAULTOX IL ''lonTH 

UNDERGRADUATE SUBJ ECTS 

Ma. 1 a, b, c. FUESIDIAS :'IIATHE~IATICS. 1Z units (4-0-8); first, sec
ond and third terms. 

Including the fundamentals of analytical geometry, certain topics in 
college algebra, and some of the principles of the differential and inte
gral calculus. 

Text: Analytical Geometry and Calculus, ''loods and Bailey. 

:'Ira. Z a, b, c. SOl'HO~IORE MATHE~L'TICS. El units (4-0-8), first and 
second terms; 8 units thinil term. 

Prerequisite: Ma. 1 a, b, c. 
Includes additional topics in analytical geometry, and completes the 

usual suhjects of the calculus, begun in the frcshman year. 
Text: Analytic Geometry, Harding ami Mullins; Differential and 

Integral Cakulus, Cohen. 

Ma. Z d. MA'l'IIE~IATICS REnEW. 4 units (4.-0-8). 
A comprehensive review of freshman and sophomore mathematics 

during the last three weeks of the sophomore year. 

Courses 2\la. 1 a, b, e, and Z a, b, c, d, form a continuous two-year 
course in analytical geometry, college algebra, and the differential and 
integral calculus. 

:'IIa. 3. THEORY OF EQUATIONS. 1Z units (4-0-8); third term. 

Includes the elementary theorems in the roots of an equation, solu
tion of numerical equations, determinants, symmetrie functions, re
sultants and discriminants. 

Instructor: Wear. 

Ma. 4 a, b. ANAI.YTIC GEo~rETUY. 12 units (4-0-8); second and third 
terms. 
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Will include selected topics in analytic geometry, both of tbe plane as 
well as of space. 

Instructor: ". ear. 

Ma. 8 a, h, c. ADv.\NCED C,\I.CULVS. 12 units (4-0-8); first, second 
and third terms. 

Prerequisites: Ma. 1 a, b, c, 2 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 matbematics and science. 

Text: Advanced Calculus, 'Voods. 
Instructors: Birchhy, Carlitz. 

Ma. 10 a, b, c. DIFFEREXTIAL EQUATIONS. 9 units (3-0-6); first, sec
ond and third terms. 

Prerequisite: :\[a. 8 a, h, c, or to he taken concurrently with 
:'Ila. 8 n, b, c. 

An introductory course in differential equations, designed to be help
ful both to the student of mathematics and the student of science or 
engineering. 

Texts: Differential Equations, Piaggio, 'Voods. 
Instructor: Martin. 

Ma. II. DIFFERENTIAL EQUATIONS. 12 units (4-0-8); third term. 
Prerequisite: Ma.2 n, h, c, d. 

An abridged course in Differential Equations for stuilents in Elec
trical Engineering. 

Texts: Differential Equations, Piaggio. 
Instructor: Birchby. 

Ma. 12. PROBABILITY AND LEAST SQUARES. 5 units (2-0-3); third 
term. 

Prerequisites: Ma. 1 n, b, c, 2 a, b, c, d. 

A study of the fundamental principles of prohahility and tb"ir appli
cation to statistical data, adjustment of observations, and precision of 
Illeasurements. 

Text: Theory of Errors and Least Squares, Bartlett. 

Instructor: Wolfe. 

:\la. 14. VECTOR ANAI.YSIS. 12 units (4-0-8); third term. 

Prerequisites: 1\111. 2 a, b, c, d. 
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Elementary vector operations (addition, multiplication) and their 
application to problems of geometry and ph~'sics are treated. 

Text: "'eatherhurn's Yector Annlysis. 

Instructor: ". enr. 

UNDERGRADUATE OR GRADUATE SUBJECTS 

~la. 101 11, b, C. MODEllX ALGEIlIL\. 12 units; f,r"t, second and third 
terms. 

Prerequisite: Ma. 8, reading knowledge of German. 
Introductions to algebraic innlriants, matrices and bilinear forms, 

substitution groups and their simpler applications. 
Instructor: Bell. 

1\ia. lOB a, b, e. AI,GEBRAIC GEo~IETnY. 12 units; first, second and 
third terms. 

Prerequisites: Ma. 1 a, b, c, B 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. 12 units; first, second and 
third terms. 

Prerequisites: Ma. 8 a, b, c, 10 a, b, c. 
In this course geometrical ideas gained in previous courses will be 

extended, and the methods of the calculus applied to twisted curves and 
surfaces. 

Instructor: Wear. 
(Not given in 1930-1931.) 

Ma. 104. ALIGN:>IEN'l' CHAHTS .\"D lVIATlIE:>fA'l'ICAL INs'l'Hr:>fEN'l's. 6 
units; one term. 

Prerequisites: Ma. 1 a, b, c, B a, b, c, d. 
Methods of constructing alignment charts and other types of charts 

for facilitating computation. Use of the planimeter and integra ph. 
Calculating machines and machines for drawing curves. 

Texts: Brodetsky, Nomography; Horsburgh, Modern Instruments of 
Calculation. 

Instructor: 'Volfe. 

Ma. 105. CALCULUS OF OBSERVATIONS. 6 units; one term. 
Prerequisites: Ma. 8 a, b, c, 10 a, b, c, lB. 

Methods of determining the roots of algebraic and transcendental 
equations. Method of least squares. Law of error and theory of gradu· 
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ation of data. Statistics. Periodogram analysis. N"umerical solution 
of differential equations. 

(Xot gh'en in 1931-1932.) 

Text: Whittaker, Calculus of Observations. 

Instructors: Bateman, 'Volfe. 

Ma, 106 a, b, c. THEORY Of' REAL VARIABI.F.S. 12 units; first, seconn, 
and third terms. 

Real number system, theory of point sets and classes, continuity of 
functions, derivatives, Riemann integration, Lebesque integration, in
finite series, implicit functions, Fourier series. 

(Xot given in 1931-1932.) 

Instructor: Ward. 

Ma. 101. COMPLEX VARIABLE. Hl units; first term. 
Prerequisites: Ma. 8 a, b, c, 10 a, b, c. 
Real and complex numbers, limits, convergence and continuity, Rie

mannian integration. Properties of analytic functions, Cauchy's theory 
of residues. Conformal representation, elementary Riemann surfaces, 
multiform functions. 

Text: Bieberbach, Functiontheorie, 

(Not given in 1931-1932.) 

Instructor: Ward. 

Ma. 108 a, b, c. INFINITE SERIES. 15 units; first, second and third 
terms. 

Prerequisites: Ma. 8 a, b, c, 10 a, b, c. 
Uniform convergence, integration of series, methods of summation 

and expansion, use and applications of complex variable, elliptic func
tions. 

(Not given in 1930-1931.) 

Instructor: Bell. 

Ma. 109 a, b, c. MATHEMATICAL ANALYSIS. 15 units; first, second and 
third terms. 

Prerequisites: Ma. 8 a, b, c, 10 a, b, c. 
Fourier series and integrals, functions of Legendre, Bessel; the 

fundamental equations of mathematical physics; functions of a complex 
variable. Numerous applications to physical problems; tensor analysis. 

(Not given in 1931-1932.) 

Instructor: Bell. 
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.Ma. 110 a, b, c. I~'1'IWIJt:(,'1'lO~ '1'0 THEORY OF ~U)lBEIIS. 6 units; fir.st, 
s('('ond, and third term.s. 

Prcr('quisitc (third term): Reading knowledge of l;erllliln, 
This course \I'ill co\'('r selected topics in elementary nUllliwl' theol'," 
Texts: Dickson's Introduction to Theory of N umhel'.s; Land" u's 

\~ ol'lcsung'en. 

:'\Ta, Ill, EI,E::IJF,~'L\HY TllF,()HY OF TE~S()HS. !l units; first t('l'Ill. 

PI'('requisites: ]\-1". S It, h, c. 10 11, b, c. 
Fundamcntal properties of t(,lIsor5, differclltial forms, eOl'ari'llit dif· 

ft'l'entiation, p:eodcsic coordiwltc,s. 
(;\'ot "ilell in 1!l30-19:31.) 
Instructor: :,\1 ieha!. 

GRADUATE SUBJ EeTS 

Ma. :?Ol. l\IOIH:IIX AXALYSIS. L, units; first, s('('(mel, and Ihird t(,I'/II,S. 

Prerequisites: l\Ia. 8 a, b, c, 10 a, b, c. 

Theory of convergence, integration and residues, expansions of func
tions in infinite series, asymptotic and divergent series. Fourier series. 
Differential equations and function theory, integral equations, the gamma 
function and the zeta function, the hypergeometric function and related 
functions of mathematical physics, clliptic functions, ellipsoidal 
IHl rmonics. 

Text: 'Yhittaker and '\Tatson, l\Iodern Analysis. 
Instructor: Bateman. 

l\1a. 202 8, b, C. MODERN THEOHY OF D'VFEHENTIAL l~~(.HJA'I'lOSS. I! 

1111 its; first, second, and third terms. 
Prereqnisites: Ma. 10, 101, nnd reading knowledge of German. 
Expansion of fUllctiolls ill .sni,·s, aSylllptoti(~ expansions. Line,,1' dif

ferential equations in COlllpleX dOlllain. Elelllcntary methods of intc
I.!THtioll. General theory of linCH]' diiferrntinl erplRtions ,mel their 
solution hy ,Idinite illteg/'als Hnd contouI" intep:l'"b. Classification of 

lil1<'"r diffc]'cntia] "'lll"tioIlS of the secolld order. 
Instrllctor: 'Yard. 

Ma. 903 a, b, c. PAH'J'IAL DIFFEHE~TrAI. E(<{"ATIOXS A!> I) TE"WH A!>AT.

YSIS. 12 units; first, second, and third terrn'>. 
Prerequisite: ;VIa. 8 a, b, c, 10 a, b, c. 
An introductory course in the calculus of tensors and the elassical 

theory of partial differential equations of the first order from the tensor 
standpoint. The tories trcnlcd will indnclc Cauchy problems, complete 
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systems of partial differential equations, Pfaffian systems, invariants of 
quadratic differential forms, Riemannian differential geometries, ele
mentary Lie theory of continuous groups, calculus of variations, dynami
cal systems and their integral invariants. 

(Not given in 1930-1931.) 

Instructor: .i\I ieha!. 

Ma. 20-t a, b, c. GEO~[ET]UC.IL 'l'RA" ,WOlDLI']'ro,,", .1 "n I" 1'.lltl.l" or". 1.> 
units; first, second, and third tt'rlllS. 

Prerequisites: ;\ia. 1 a, b, c, 2 a, b, c, d. 
Linear and bilinear transformations of one variable. Simple alge

braic invariants. General theory of linear transformations and their 
invariants. Conformal transformations. Birational transformations. 
Contact transformations. 

Instructor: Bateman. 

Ma. 205. RELA'l'I1·ITY. 15 units; third term. 

Prerequisites: Ma. 8, 10; Ph. 1, !i!. 
Tensor analysis; the general theory of relativity and gravitation. 
(Not given in 1931-193].) 

Instructor: Bell. 

Ma. 206 a, b. MODER" 'l'UEOHIES OF DU'FF.ltE"'J'IAL INI'AHIANTS. 9 units; 
second and third terms. 

Prerequisite: Ma. III and a course in analysis. 
Differential im'ariants of symmetric and assymmetric connections, 

projective and conformal differential invariants. Model'll differential 
geometries. Continuous groups and theit· illl'ariants. 

(Not given in 1930-1931.) 

Instructor: Michal. 

Ma. 201. CALC1:LUS OF V ARIATIO"S. 1" units; first term. 
Prerequisites: Ma. 8, 10. 
Solutions of geometrical and physical problems involving the variation 

of a definite integral by both direct and indirect methods. Derivation of 
lhe equations of Euler and Lagrange. Conditions for a maxirnutll or 
JllinimUlTI. 

Im,truetor: Bateman. 

Ma. ;208. IN'rEGRAL EQUATlo,,"s. 9 units; thirc1 tt'rll1. 
Prerequisites: Ma. 8 a, b, e, 10 a, b, c. 
In this course the linear. integral equations of the first and second 
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kinds are discussed and the solutions of Abel, Fourier and Fredholm 
are applied to various physical problems. 

(Not given in 1931-1932.) 
Instructor: Bateman. 

Ma. 909 a, b, c. FUNCTIONALS AND FUNCTIONAL EQUATIONS. 15 units; 
first, second, and third terms. 

Prerequisite: Graduate standing in Mathematics, including a course 
in Analysis. 

Functional operations; permutable functions, functions of composi
tion; integral equations, integro-differential equations, partial differential 
equations of the second order; differentials of functionals, functional 
equations with functional derivatives; infinite matrices. 

Instructor: Michal. 

Ma. '!lO. INTRODUCTION TO E. H. MOOlIf"S GENERAL ANALYSIS. 
Prerequisites: For graduates only. 
(Not given in 1931-1939.) 
Instructor: Pall. 

Ma. 251 a. SEMINAR (1) IN ALGEBRA AND THE THEORY OF NUMBERS. 
9 units, third term. 

Prerequisites: Graduate standing. 
The Dedekind theory of algebraic numbers, Kronecker's theory of 

modular systems with applications to algebraic functions; comparison of 
recent theories of algebraic numbers. 

Instructor: Bell. 

:"'[a. 951 b. SEMINAR (II) IN ALGEBRA AND 'i'HE THEORY OF' NUMBERS. 
9 units; third term. 

Prerequisite: Graduate standing. (A course in elliptic functions de
sirable.) 

Applications of algebra and special functions to the theory of num
bers. 

Instructor: Bell. 

Ma. :259 a, b, c. SElHDfAIt IN CONTINnl[;S Gnoups. 9 units; first, 
sec:ond, and third terms. 

Prerequi,;ite: Graduate standing in Mathematics. 
Lie's theory of r-parameter groups; differential geometry of the 

group manifold. Groups of functional transformations; invariant func
tionals; differential geometries of function spaces. 

Instructor: Michal. 
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1\la. 253 a, b, c. SE.MIXAR IN FU-XC'l'IO~ALS AND FU1\CTIONAL EQUA

TIONS. 10 units; first, second, and third terms. 
Prerequisite: Graduate standing in Mathematics. 

Selected topics in the theory of differential and integral equations. 
Differential and integral invariants. Algebra and analysis of functionals. 
Tensor analysis and its generalizations to function space. 

(X ot given in 1930-1931.) 
Instructor: Michal. 

l'vla. :25·1. a, b, e. SEMINAH IN l\IOIlEU" THEoHms 01' INTEGHATION. 

6 units; first, second and third terms. 
Prerequisite: Graduate standing in Mathematics, including a course 

in Function Theory. 
Stieltzes and Lebesgue integrals with applications to the algebra and 

geometry of functionals. 
(Not given in 1930-1931.) 
Instructor: Michal. 

One or two of courses Ma. g03, ~09, ~5g, ~53, will be given according 
to demand. 
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ELECTRICAL ENGINEERING 

PROFESSOR: !lOYAL 'V. SORENSEX 

ASSISTAXT PROFESSOR: SA~IUEL S. :\IACKEOWN 

IXSTItUCTORS: FREDERICK C. LIXB\'ALl., FRAXl'IS 'V. :\IAXSTADT 

TE,\CIIIXG FELLOWS AXD ASSIST.\NTS: RAY'IOND AGER, ANDREW \'. HAE,..,.., 

\'.\1:\0 A. HOOVER, CIUHU:S C. L,\SII, JOlIN G. PLEASA'-';'l'S, KAliL ;\1. 

\\'01.FE 

UNDERGRADUATE SUBJECTS 

EE. 2. DIRECT CURlIE'-';TS. 7 units (3-0-4); first or second terms. 

Prerequisites: 1\'1 a. 2 a, b, c, d; Ph. g a, b, c, d. 

Theory and practice of direct current motors and generators. Funda
mental to courses in operation and design of electrical apparatus. 
Kumerous problems are solved. 

Text: Elements of Electrical Engineering, Cook. 

Instructors: Maxstadt, Agel', Hoover. 

EE. 3. DIRECT CURRENT LABORATORY. 5 units (0-3-B); first or sec
ond terms. 

Prerequisites: ::\f a. 2 a, b, c, d; Ph. B a, b, c, d; and registration for 
EE. B. 

Uses of measuring instruments, operation of direct current motors 
and generators, and determination of their characteristics. 

Text: Lahoratory notes. 

Instructors: Maxstadt, Lash, 'Volfe. 

EE. 4. ALTERNATING CURRENTS. 7 units (3-0-4); second or third 
terms. 

Prerequisites: Ma. B a, b, c, d; Ph. 9 a, b, c, d; EE. 2. 

Elementary study of alternating currents by analytical and graphical 
methods; alternating current machinery. The effect of inductance. 
capacitance, and resistance loads. Xumerous problems are worked 
dealing with reactive circuits; resonance; coils in series and multiple; 
single and polyphase alternators; single and polyphase systems; syn
chronous motors; transformers; induction and single phase motors. 

Text: Elements of Electrical Engineering, Cook. 
Instructors: :\faxstadt, Agel', Hoover. 

EE •• 5. A1.TERNA'l'lNG CURRE'-';T LABORATORY. 5 units (0-3-2); sec
uIllI or third terlll. 
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Prerequisite" :VIa. '? 11, h, c, d; Ph.":! 11, b, c, d; ER 2,3, and regis
tration for EE. 4. 

Uses of alternating current indicating and recording instruments; 
operation of alternators, induction and synchronous Illotor.' and trans
formers; determination of characteristics of these machines. 

Text: Laboratory Kates. 
Instructors: Maxstadt, Lash, 'Volfe. 

BE. 6 a, b. EI,ECTRICAL :VLCIIIXEHY. 6 nnits (":!-O-t); first and 
second terms, or second and third terms. 

Prerequisites: EE. 2, 3, 4, and 5. 
Further study of direct current and alternating current machinery 

with particular emphasis on commutation, the rotary converter, the 
synchronous motor and the induction motor; short transmission lines; 
short circuit currents; protective devices. 

Texts: Principles of Direct Current yIachines, Langsdorf; Alternat-
ing Currents, Magnusson; Problems in Electrical Engineering, Lyon. 

Instructor: J\Iaxstadt. 

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 parallel, investiga
tion of magnetic distribution in direct current machines. Graphic 
aualysis of alternator performance. Complete tests of transformers. 

Text: Laboratory Notes. 
Instructors: Maxstadt, Lash, 'Volfe. 

EE. 30. ELECTRIC LIGHTING AND POWER DISTRIBUTION. 6 units 
('?-0-4) ; third term. 

Prerequisites: EE. 2, 4, 6. 
Electric distribution and wmng; calculation of simple alternating 

current circuits; installation and operation costs and selling price of 
,'Iectric power. 

Text: Electric Power Equipment, Tarboux. 
Instructor: Agel'. 

1':E.56. Er.EC'l'RIC.\L CO~I>rUNIC,\TIO". G units ('?-0-4); first term. 
Prerequisites: EE. g, 3, 4·, 5. 

A study of the elements of telephone, lelegraph and signalling devices. 
Instructor: :VTackeown. 
EE. 70 a, 0, c. ENGINEERI>lG SE~II N .\R. '? units (1-0-1); first, second 

aud third terms. 
Prerequisites: EE. 2,3,4, Ii 
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Presentation and discussion of new developments in the industry. 
Review of current literature. 

Instructors: Sorensen, Mackeown, Maxstadt. 

FIFTH- YEAR SUBJ ECTS 

EE. 20. ALTERNATING CURRENT ANALYSIS. 12 units (5-0-7); first 
term. 

Prerequisites: EE. 7 and preceding courses. 
Advanced study of magnetic and electric circuits. Solution of prob

lems involving the symbolic method and complex notation; analysis of 
electromotive force and current, nonsinusoidal wave forms; analysis of 
oscillograms. 

Texts: Alternating Current Phenomena, Steinmetz; Problems in 
Electrical Engineering, Lyon. 

Instructor: Sorensen. 

EE. 21 a, b, c. 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. 92. ADVANCED ALTERNATING CL'RRENT MACHINERY. ]9 units 
(5-0-7); sccond term. 

Prerequisites: EE. 20 and preceding courses. 
An advanced study of the alternator, the induction motor and the 

stationary transformer, with particular emphasis on problems involving 
polyphase polarity, together with single and polyphase multiple circuit. 

Texts: Principles of Alternating Current Machinery, Lawrence; 
Problcms in Alternating Current Machinery, Lyon_ 

Instructor: Sorensen. 

EE. 28. ELECTRIC TRACTION. 6 units (2-0-4); first term. 
Prerequisites: EE. 2, 4, 6. 
The electric railway, selection of equipment in rolling stock, location 

and equipment of sub-stations, comparison of systems and power re
quirements for operation of electric cars and trams. 
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Text: Electric Traction and Transmission Engineering, Sheldon and 
Hausman. 

Instructor: Lind,·al!. 

EE. 44. TRAXSMISSIOX LINES. 12 units (4-0-8); third term. 
Prerequisites: EE. '2:2 and preceding courses. 

Determination of economic voltage for transmission lines; line pro
tection; elementary transient phenomena; corona; use of hyperbolic 
functions in line calculations. 

Instructor: Sorensen. 

EE. 48. SPECIFICATIONS AND DESIGN OF ELECTRICAL MACHINERY. 6 
units (4-0-2) ; first term. 

Prerequisites: EE. 7 and preceding courses. 

Preparation of specifications and design calculations for alternating 
and direct current machinery. 

Text: Electrical Machine Design, Gray. 

Instructor: Sorensen. 

EE. 52. DIELECTRICS. 6 units (2-0-4); third term. 
Prerequisites: EE. 2:2 and preceding courses. 

A study of electric fields in insulations, particularly air, and the 
effects on sparking voltage of the sparking distance, atmospheric pres
sure and humidity; corona phenomena; high frequency voltages; char
acteristics of commercial insulations. 

Text: Dielectric Phenomena in High Voltage Engineering, Peek. 

Instructors: Sorensen, Maxstadt. 

EE. 60. ELECTRIC TRANSIENTS. 6 units (2-0-4); second term. 
Prerequisites: EE. 20 and preceding courses. 

A detailed study of circuits, including advanced work in wave propa

gation and transient phenomena in electric conductors; oscillographic 
study of transients in simple inductances and capacities. 

Text: Electric Transients, :Uagnusson. 

Instructor: Mackeown. 

BE. 0:2. VAcuc;C\r TUllI:S. 19 units (4.-0-8); third tel'll!. 

Prerequisites: EE. (j and preceding courses. 

Fundamental theory, and uses as detectors, amplifiers, and oscillators. 
Special uses of vacuum tubes in both radio and line communication. 

Instructor: Mackeown. 
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ADVANCED SUBJECTS 

EE. :200. ADVAXCED I'"ORK IX EI.ECTHICAL EXGINEERIXG. 

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 :'IIachine Design, Electric 
Transients, and High V'oltage Engineering Problems, under the direc
tion of Professor H. IV. Sorensen; Electrical Engineering Prolllems 
Ilsing vaCuum tubes under the direction of Professor S. S. :'I1ackeown; 
Electrical Enginecring Problems relating to the distribution and meg 
of electric power for lighting and industrial uses under the direction of 
Mr. F. W. Maxstadt. 

EE. :220. SE::\IIX"\R ox TECHNICAL HIGn VOI,TAGE PRonLE~rs. Units 
to be based on work done; first, second and third terms. 

A study of the literature of high voltage phenomena, and insulation 
problems. 

Instructor: Sorensen. 

EE. :221 a, b. TllANSMISSION LINE PRom,E~IS. 15 units. 
A study of transmission line transient problems, inductive interfer

ence, power limit analysis, etc. 
Instructor: Sorensen. 

EE. :2:23 a, b. EU:CTllIC STRENGTH OF DIELECTRICS. 15 units. 
A study of the effect of high potentials applied to dielectrics. 

Instructor: Sorensen. 

EE. :2:24 a, b, c. VACuU:\I TUBE AND 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. 

BE. :225. PRTXCIPLES OF EI.ECTIUCAL DESION. 15 units, 
A discussion and calculation course in the analy,is of tlie principles 

and methods lIsed in the design of eledrical machinery, 
r nstructors: Sorensen, ;\faxstadt. 

EE, .?':(). EN(aNEEHING :'I1.\'l'lIOl\'I'[CAL I'IIYSICS. I., units (:1-0-U); 

first, second, and third tprrns. 

Prere4uisitc,: TIS. in Engineering, Eleetrical Engineel'ing Option, 
EE. eo, '21 a, b, c, il, (;0. 
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Thi.' coursc is designed to del'clop the corl'l'latioll of lllath"llIaties and 
physics with problems in engineering design aIlli application. The follow
ing subjects will be treated in detail: mechanical vibrations, o,cillations 
in electro-mechanical systems, short circuit forces, power ~ystem 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 lllechanical problems by elec
trical methods; application of lIe:Lviside operational calculus to mcehan
ical and thermal problems. 

Instructor: F. C. LindvalL 



DIVISION OF 
CHEMISTRY AND CHEMICAL ENGINEERING 

CHEMISTRY 

PROFESSORS: ARTHUR A. NOYES, STUART J. BATES, JAnIES E. BELT., RICH
ARD C. TOLMAN 

ASSOCIATE PROFESSORS: ROSCOE G. DICKINSON, WILLIA~I N. LACEY, How
ARD J. LUCAS, LINUS C. PAULING 

ASSISTANT PROFESSOUS: RICHAUD McLEAN B"\DGER, AUNOLIl O. BECK~IAN, 
HERMAN C. RAMSPERGER, ERNEST H. SWIFT, DON M. YOST 

RESEARCH FELLows: EDWARD 'V. NEUMANN, JA~lES H. STURIJIVANT, 

A. 'VACIITER, '1'. N. 'VHl'l'E 

TEACHING FELLOWS AND GRADUATE ASSISTANTS: ROBERT C. BARTON, JOlIN 

L. BINDER, PHILIP D. BIlASS, LAWRENCE BROCKWAY, EMORY L. EI"LIS, 

EARL S. HILL, JA~rES L. HOARD, RAYMOND W. HOEPPEL, RALPH R. 

HULTGREN, CECIL E. P. JEFFREYS, JOHN A. LEER MAKERS, 'VILLIAJlI B. 
LEWIS, PHILIP G. ML'RDOCH, ALBERT IVIYERS, S. FREDERICK RAYITZ, 

BRUCE H. SAGE, MAPLE D. SHAPPELL, JACK SHERMAN, CARS TON C. 

STEF'FENS, ROIlERT I. STIRTON, GUY 'V ADDINGTON, JESSE R. WATSON, 

SIDNEY WEINBAUM. 

UNDERGRADUATE SUBJECTS 

Ch. 1 a, b, c. CHE~IISTRY. U units (3-6-3); first, second, and third 
terms. 

Lectures, recitations and laboratory practice. The class and labora
tory work in the first term deals with volumetric analysis, solubility 
effects, the ionic theory, and equilibria in solutions; in the second term 
with qualitative analysis; and in the third term with equilibria in gaseous 
systems and with the chemistry of solids and gases. 

Texts: Alexander Findlay, The Spirit of Chemistry; A. A. Noyes, 

Qualitative Analysis. 

Instructors: Bell, Beckman, and Teaching Fellows. 

Ch. 6. ENGINEERING CnE~IISTRY. 11 units «I-O-7); first, second or 

third term. 

Prerequisite: Ch. 1 a, b, c. 
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Conferences, lectures, and problems, dealing with the application af 
chemical principles to engineering prablems and the relatians af engi
neering to' the chemical industries. 

Text: Leighau, Chemistry of Engineering Materials. 
Instructor: I"acey. 

Ch. 12 a, b. QUAXTITATI\'E ANAI,YSls. 10 units (2-6-2); first and 
second terms. 

Prerequisite: Ch. I c. 
Labaratary practice in the methads of gravimetric and volumetric 

analysis, supplemented by lectures and problems in which the principles 
involved in the laboratary work are emphasized. 

Text: Treadwell-Hall, Quantitative Analysis. 
Instructor: Swift. 

Ch. 12 c. QUAXTITATIH AXAI,YSIS. 10 units (2-6-2), third term. 
Prerequisite: Ch. 102 b. 
A study af special methods in chemical analysis. These will include 

electrolytic and electrometric determinations and the analysis of selected 
alloys and minerals. The principles involved in the laboratory work will 
be emphasized by conferences and problems. 

Text: Treadwell-Hall, Quantitative Analysis. 
Instructor: Swift. 

Ch. 13 a, b. INOIlGANIC CHE~IISTItY. 4 units; first and second terms. 
The chemical and physical properties af the elements are discussed 

with reference to the periadic system and fram the ,-iew-points af 
atomic structure and radiatian-effects. Such topics as coordination com
pounds, the liquid ammania system, the campaunds af nit ragen, the 
halides, and selected groups af metals are taken up in some detail. The 
dass work is supplelllenletI uy proulems which require a :;lutIy af cur
rent literatnre. 

Instructor: Yost. 

Ch. 14 a, h. INOUG.\" Ie CllEMISTUY LABOIL\TORY. 9 units; first and 
second terms. 

This subject consists af labaratory work upon selected research prab-
lems in inarganic chemistry, aften in relation to' the rarer elements. 

Instructors: Swi ft, Y ast. 

Ch. 16. IXSTItU~lEXTAL AXALYSIS. 8 units (O-G-Z); first tcrm. 
Prereqnisite: Ch. EI c. 
Labaratary practice designed to familiarize the student with special 

analytical apparatus and methods, used both far pracess contral and far 
research. 
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Text: Lac"y. Instrumental :\Iethods of Chemical AnalysIs. 
Instruetor: r .'lcey. 

Ch. :i1 a, b, c. CllE)lIOL PRrXCIl'LES. 10 units (4-0-6); flrst, sel" 

ond and third terms. 
Prerequisites: Ch. J.e b; Ph. :2 a, b, c, d; :\[a. :2 a, b, c, d. 
Conferences and recitations dealing with the general principles ot 

chemistry from an exact, quantitath-e standpoint, and including studies 
on the elements of thermodynamics; the pressure-"olume 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: Kayes and Sherrill, Chemical Principle5. 
Instructors: Bates, Dickinson, Badger. 

Ch. :i:2 11, b. THEIUlOJ)YXA)lIC CIIF.:IIISTHY. S units (3-0-:;); first aJl(1 

second terms. 

A continuation of subj cct Ch. :21, ghen in mnch the same way. The 
topics considered include rcaction rate and a further study of electro
chemistry and thermodynamic chemistry. Practice is gi"cn in the com
putation of free cnergies, acti;'ities and entropies of typical substances. 

Text: X oyes and Sherrill, Chemical Principles, and mimeographed 
notes. 

Instructor: Bates. 

Ch. :i6 a, b. PHYSIC.'I. ClIIDlISTHY LABoHA'J'ol<Y. 4 units (O-:l-I); 

sccond and third terms. 
Laboratory exercises to accompany Ch. :il. 
Text: Sherrill, Laboratory Experiments 011 Physico-Chemical Prin

ciples. 
Imtructors: Bates, Dickin.,on, Badger. 

Ch. :29. COLLOlD AXil SUltF.\CE CHE)! ISTltl". S ullils (3-0-5); third 
term. 

Prerequisite: Ch. :2'2. 
Class-room exercises with oubide 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 IlOtcS. 
Instructor: Badger. 
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Ch. 41 a, b, C. ORG.'''IC CIIE~USTHY. 8 units (3-0-5), first and sec
ond terms; 6 units ('2-0-4), third term. 

Prerequisite: Ch. 1'2. 
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: I,ucas, Mimeographed X otes. 
Instructor: Lucas. 

eh. 43. ORGA"IC CIIE~I1STltY. 10 units (:2-(j-?); third tt'l'lll. 
Prerequisites: Ch. 1 a, b, c. 
Lectures and recitations, accompanied by laboratory exercises, deal

ing with the synthesis and the physical and chemical pl'ojlt'l'titos of the 
11101'(' important compounds of carbon. 

Ttoxt: Porter, The C<'ll'bon COllljlounds. 
Instructor: Ramsperger. 

Ch. 46 a, b. ORGANIC CHEMISTRY LABORA'l·OUY. 9 units (0-9-0); first 
,md second terms. 

Prerequisite: Ch. 12. 
Laboratory exercises to accompany Ch. 41, a, b. The preparation 

zmd purification of carbon compounds and the study of their charac
teristic properties. Qualified students may pursue work of research 
nature. 

Text: Lucas, Mimeographed X ot('s. 

Instructor: Lucas. 

Ch. Gl a, b. INDUSTRIAL CIlE'f1STlty. G u1Iits P-O-l') second and third 
terllls fOl' class of 1931, and third and first ltorms for class of Un? 

Prcre(]uisites: Ch. 21, a, b. 

A study of the more important industrial chemical processes, from 
the point of view not only of the chemical reactions, but of the ('ondi
tions and equipment necessary to carryon these reactions. 

Text: Badger and Baker, Inorganic Chemi('al Te('hnology. 

Instructor: Lacey. 

Ch. 70-73. CHEMICAl. RESEARCH. 

Opportunities for research are afforded to undergraduate students 
in all the main hranches in chemistry; thus, in analytical or inorganiC 
chemistry (Ch. 70), in physical chemistry (Ch. 71), in organic chemistry 
(Ch. 72), and in applied chemistry (Ch. 73). Such research may be 
taken as electives by students in honor standing in the sophomore and 
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junior years; and e,'ery candidate for a degree in the Chemistry course 
is required to undertake in his senior year an experimental investigation 
of a problem in chemistry. A thesis embodying the results and conclu
sions of this investigation must be submitted to the faculty not later 
than one week before the degree is to be conferred. 

FIFTH-YEAR AND ADVANCED SUBJECTS 

Ch. 152. SURFACE AND COLLOID CHEMISTRY. 8 units; third term. 

Lectures and classroom discussions with outside reaEling and problems, 
devoted to the general principles relating to surface-tension, absorption, 
contact catalysis, and to disperse systems and the colloidal state. 

Text: Mimeographed Notes. 

Instructor: Badger. 

Ch. 153 a, b. THER~IODYX A~nc CIIE:\IlSTRY. S units; first and second 
terms. 

This course is the same as Ch. '2'2, a, b. Sec page 1,0. 

Text: Chemical Principles, Noyes and Sherrill, and mimeographed 
notes. 

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. 

Text: Statistical Mechanics with Applications to Physics and Chem
istry, Tolman-

(Xot given in 1930-1931.) 

Instructors: Tolman, Dickinson, Yost. 

Ch. 156 a, b. INTRODUCTION TO WAVE MECHANICS, WITH CHEMICAL 
ApPLICATIONS. 6 units; first and second terms. 

After a discussion of the development and significance of the new 
quantum mechanics, the wave equation of Schrodinger is used in the 
treatment of the oscillator, rotator, and hydrogen atom. The perturba-
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Hon 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' 'Vaals' forces in helium, the 
scattering of X-rays by bound electrons, and the shared electron pair 
bond. 

Instructor: Pauling. 

eh. 1.,7. TUE S'l'I<lJCJ'T'RE OF CRYSTALS. G uuits; second term. 

This topic is divided into two parts. 

A. Mcthods of determining the structures of crystals with X-rays 
and electron waves; introduction to the theory of space groups; the 
various structures occurring in nature, and their relation to the phenom
ena of isomorphism, solid solution formation, cleavage, etc. 

B. The Born lattice theory; electrostatic theory of ionic crystals, 
with discussion of the crystal energy, residual rays, heat capacity, and 
other properties; ionic sizes and their relation to the physical and chem
ical properties of crystals; the structure of complex ionic crystals, etc. 

Part A will not be given in 1930-1931. 

Instructor: Pauling. 

Ch. 158. PHOTOCHEMISTRY. 6 units; first term. 

Lectures and discussions on photochemical processes, especially in 
their relations to quantum phenomena. The following topics will be 
included: the photochemical absorption law; the processes-excitation, 
dissociation, ionization-accompanying the absorption of radiation; sub
sequent processes including fluorescence and collisions of the second 
kind; photosensitization; quantum yield and its relation to photochemical 
mechanism; catalysis and inhibition; temperature coefficients of photo
chemical reactions. 

Instructor: Dickinson. 

Ch. 160. INORGANIC CUElIUSTRY (Seminar). 6 units; second term. 

Selected groups of inorganic compounds (e.g., the various compounds 
of nitrogen with hydrogen and with oxygen) will be considered from 
modern physico-chemical view-points; thus with reference to their physi
cal properties, their thermodynamic constants (their heat-contents, free
energies, and entropies); their rates of conversion into one another 
(including effects of catalysis and energy radiations), the ionization of 
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those that are weak acids 01' bases, and their electron structure and 
valence relations. 

Instructor,: X oyes, Yost. 

Ch. ]61 a, b. ORGA:>IC CHnnS'l'RY (Special Topics). 6 units; sec
(md and third terms. 

A series of lectures and discussions on selected topics of organit' 
('hemistry that hal"<"' sp(,cial int(,],("t fl'om tlwol'eti('al, industrial, 01' 

biological view-points. 

Instructor: Lucas. 

Ch. 16S? ORG~\:>IC CHEMICAL ANALYSIS. 6 units; fIrst term. 
A laboratory study of the class reactions of carbon compounds and 

practice in the methods of identifying unknown substances. 

Instructor: Lucas. 

Ch. 166 a, b, C. Cln::\fICAL ENGINEERING. IS? units (4-0-8); fIrst, sec
ond and third terms. 

Prerequisites: Ch. 61; ",'lE. 15. 

Problems and discussions designed to bring the student in touch with 
the problems involved in efficiently carrying out chemical reactions on a 
commercial scale. The basic operations of chemical industry (such as 
heat production, heat transfer, mixing, filtration, distillation) are studied 
both as to principle and practice. 

Text: \\'alker, Le\vis and ~r('A,lams, Principk . ..; of (,1H'lllical En/!'i
ll('('ring. 

T 1l . ..;tnletOl': Lacey. 

eh. ](iD. }{ESEAHCII MANIPUI.ATIOXS. ~ units; iir.,t t(,!'ln. 

Laboratory exercises in gla.'is-blowillg and maehinc shop 0IH·I·atiol\., 
fo!' research students. Class-room discussions on topics of general interest 
for research in physical chemistry, such as high-vacuum technique, elec
lrieal apparatus including applications of vacuum tubc circuits, and til<' 
flH'[tsurelnent of ]Jl'C,Sllre, temperature and radiant energy. 

Students must obtain p"l'Jllission from the ilht l'IJ('lor befort' J'('giskl'-
il'l,,. for this ('0111'"" as tilt' ('III'olllllt'ut is Iwc(·,sal·il.\' lillrilt'd, 

I ilstrudol': BeekllHlll. 

Ch. 170-173. Cm':.'l rc.\I. llF:sEAltcH. 

Opportunities for r('seal'ch al'e offered to !Trallu:!te students in all the 
main branches of chemistry, namdy, in analytical or inorganic chemistry 
(170), physical c\If'mistr:, (1il), tll,!!"lni,' dlt'lllistry (II!), and applied 

chemistry (173). 
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The main lincs 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 wa\es. 
Determination of the distribution of ckctrons in erystab. 
Rates of chemical reactions in relation to the quantum theory. 
Application of quantum mechanics to chemical probkms. 
:'Ilechanism 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. 
Substitution in the benzene series. 
Rates of absorption of gases by liquids. 
Flow of liquids through porous solid mCisses. 
Drying of wood. 
Conduction of heat by liquids. 

For a fuller survey of the researches in progress, sec Publications of 
the Gates Chemical Laboratory, pages l'?9-131. 

Ch. 114. REsEAucH CONF'EUENCE IX ORGAXIC CHE~IISTUY. 2 units. 
\Veekly reports on recent researches in organic chemistry, including 

those in progress in the Gates Chemical Laboratory. 
Instructors: Lucas, Ramsperger, Alles. 

Ch. 115. CHEMIC"'}, ApPLICATIONS OF SPECTUM, D.\TA (Seminar). 
6 units; first, second and third terms. 

A phenomenological discussion of atomic and molecular spectra, in
cluding pure rotation and oscillation-rotation spectra, Raman spectra, 
and molecular spectra innJlving 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 spedral 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 throngh rotation; predissociation spectra; 
isotope effect in molecular spectra; symmetric and antisymrnetric mole
cules; molccules of tranSitory existence. 
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Texts: Condon and Morse, "Quantum Mechanics"; Pauling and Goud

smit, "The Structure of Line Spectra." 
(Xot gh'en in I!!30-1931.) 

Instructors: Tolman, Dickinson, Pauling:, Badger. 

eh. 176. RESF.AI(CH CONH:RE1SClCS IN PHoTocnl:~llSTH" j units; fl.r,t, 
second and third terms. 

Heports on selected topics and recent researches in photochemistry 

and related subjects are presented by those attending the seminar. 
Instructors: Dickinson, Beckman. 

Ch. 177. HESEARCII CO"FERENCES IN CRYSTAL S'l'RUCTUHE AND MOLECI'
L\R S'l'ltUCTUR!<;. 2 units; first, second and third terms. 

Heports on recent researches dealing with the structure of crystals 
and molecules arc presented by those taking part in the seminar. 

Instructor: Pauling. 

Ch. 178. HESEAUCH CONl'EUENCES IN PHYSICAL AND INOUGANIC CUE!\[
ISTUY. Q units; first, second and third terms. 

This subject consists of reports on the researches in progress in the 
laboratory and on others which have appeared recently in the literature. 
These conferences are participated in by all men engaged in research in 
the laboratory. 

Instructors: 1'\ oyes, Tolman, Dickinson 

Ch. 179. Rr:SEARCH CON FEUENCES IN ApPLIED CIIE;)1TSTUY. :2 units; 
first, second and third terms. 

Reports on rescarches and recent developmcnts in the fields of 
Applied Chemistry and Chemical Engineering. 

Instructor: Lacey. 



DIVISION OF 
CIVIL AND MECHANICAL ENGINEERING* 

CIVIL ENGINEERING 

PROFESSOHS: FRAXKLIX THOMAS, RO~lEO R. :\fARTY.L 
ASSOCIATE PROFESSOR: WILLIAM W. ;\IrClIAY.L 
IXSTHUCTOR: FRED J. CoNVERSE 
TEACHIXG FELLOWS AND ASSISTANTS: J. H. A. BRAH'rZ, DEANE E. CAR

BERRY, HARI,AN B. ROBINSON 

UNDERGRADUATE SUBJECTS 

CR 1. Smn'EYIXG. 11 units (3-4--1); 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 fJ. ADVANCED SURVEYING. 19 units (3-6-3); first term. 
Prerequisite: CEo l. 
A continuation of CEo 1, covering topographic surveys, plane table 

surveys, base line measurements, triangulation, determination of latitude 
and a true meridian by sun and circumpolar star observations, curves, 
cross-section surveys and earthwork estimates, stream gauging, draught
ing room methods and mapping, and the solution of problems. 

Text: Surveying, Davis, Foote, and Rayner. 
Instructor: Michael. 

CEo 3. PLANE TABLE SURVEYING. 8 units (1-6-1); third term. 
A course offered primarily for students in geology but may be elected 

by arrangement with the department. Theory and use of the plane table 
as applied to geological surveys. The class devotes one entire day a 
week to field surveys over typical terrain completing a topographic map 
of the region covered. 

Text: Surveying, Davis, Foote, and Rayner. 
Instructor: Michael. 

*S~c Division of Physic:s, MatlH'nlatiCf-\ and Electrical Engineering 
pages Hi:::-173, for suLjects in Electrit'al l1.:11gilleerillg. 
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CEo 4. HIGHWAY EXGIXEJ:RIXG. 6 units (3-0-3); third term. 
Prerequisite: CEo l. 

A comparison of various types of highway construction; the design, 
construction and maintenance of roads and pa\'ements; methods of road 
irnprO\'ement; financing, contracts and speciflcations. 

Text: Construction of Roads and Pavements, Agg. 
Instructor: ;.vIichael. 

CEo 8 a. RAILWAY EXGINEEIUNG. 6 units (3-0-3); first term. 
Prerequisites: CEo 1, "2. 
A study of economic railway location and operation; railway plant 

and equipment; signaling; the solution of grade problems. 
Text: Elements of Railroad Engineering, Raymond. 
Instructors: Thomas, Michael. 

CEo 8 b. RAILWAY SURVEYlXG. 6 units ("2-0-4); second term. 
Prerequisites: CEo 1, "2. 
The theory of railway, highway and diteh location and surveys; prob

lems relating to curves, gradcs, earthwork and track layout, including a 
study of the mass diagram as applied to railway and highway earthwork. 

Text: Railway Cunes and Earthwork, Allen. 
Instructor: Michael. 

CEo 8 C. RAILWAY SURVEYING. 6 units (0-6-0); third term. 
Prerequisite: CEo 8 b. 

The class devotes one entire day a week to field surveys of a rail
road location, applying the principles as outlined under course CEo 8 b. 

Text: Railway Cunes and Earthwork, Allen. 
Instructor: Michael. 

CEo 9. ELEMENTS OF STUUCTURES. 1'2 units (3-3-6); second term for 
"'Iechanical 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 STRUCTUUES. 1'2 units (3-3-6); first term. 
Prerequisite: AM. 1 C. 



CIYIL ENGINEERING 185 

~1ethods used in the calculation of stresses in and proportioning of 
beams, girders, and col umns of timber, steel and concrete; study 0 f 
the effects of modng load systems; graphic statics applied to roofs and 
bridges. 

Text: Theory of Structures, Spofford. 
Instructors: Thomas, Martel. 

CEo 10 b, e. THEORY OF STRUCTCRES. 12 units (3-:3-6), ,,('con,l and 
third terms. 

Prerequisite: CEo 10 a. 
A continuation of CEo ]0 a, coyering tbe 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: Theory of Structures, Spofford. 
Instructors: Thomas, Martel. 

CEo II a, b. STRUCTUUES. 9 units (;?<l-t), second aJl(1 'bird terms. 

Prerequisite: AM. 1 c. 
A brief course adapted for aeronautical engineering students in the 

analysis of forces by analytical and graphical methods and the calcu
lation of stresses in beams, girders, columns and simple trusses of 
timber, steel, and light alloys. The tbird term is devoted to a study of 
continuous beams and trusses, trusses with redundant members, effect of 
flexure and direct stress, deflections in beams and trusses. 

Text: Airplane Structures, Niles and Newell. 
Instructor: Brahtz. 

CEo Ii? REINFORCED CONCRETE. 6 units (i?-0-4); third term. 
Prerequisites: AM. I c; CE. 10 a. 
The theory of reinforced concrete design, with a study of tbe appli

cations of this type of construction to various engineering structures. 
Text: Reinforcecl Concrete Construction, Y 01. T, 1-1001. 
Instructor: Martel. 

CE. 14. a, b, C. E"GJ"EEIU"G (;0" I-EllI:" ('1-:0. 53 units (l-O-I); first, 
second and third terms. 

Conferences participated in by faCilIty and seniors of the Civil En
gineering department. The discussions cover current developments and 
advancements within the field of civil engineering and related sciences. 

Tbe technique of effective oral prcsenL~tion of reports is emphasized 
through criticisms of thc reports from tbe standpoint of public speaking 
by a TIH'lllhcr of the Department of English. 
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FIFTH· YEAR SUBJECTS 

CEo 15. IRRIGATION AND WATER SUPPLY. 12 units (5-0-7); second 
term. 

Prerequisite: Hy. I. 
A study of modern practice of the collection, storage and distribu

tion of water for municipal, domestic and irrigation uses; design, con
struction and operation of systems; consideration of the conditions 
adapted to irrigation developments, dams, reservoirs, canals; laws per
taining to irrigation; the economic aspects of proj ects. 

Text: \Vater Supply and Utilization, Baker and Conkling. 
Instructor: Thomas. 

CEo 16. MASONRY STRUCTURES. 9 units (Z-3-4); second term. 
Prerequisite: CEo lZ. 
Theory of design and methods of construction of masonry structures; 

foundations, dams, retaining walls, and arches. 
Text: Masonry Structures, Spalding, Hyde and Robinson. 
Instructor: Martel. 

CEo 17. SEWERAGE. 9 units (3-0-6); third term. 
I"rerequisite: Hy. I. 
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. 

CEo Zl a. STRUCTURAL DESIGN. 9 units (0-9-0); first term. 
Prerequisites: CEo 10 a, b, C. 

The design of a plate girder bridge and a truss bridge or a steel 
frame building; stress sheets and general drawings are made. Designing 
office practice is followed as affecting both computations and drawings. 

Instructors: Thomas, Brahtz. 

CEo ZI b. STRUCTURAL DESIGN. 9 units (0-9-0); second term. 
Prerequisites: CEo 10 a, IZ. 
The design of a reinforced concrete building in accordance with a 

selected building ordinance, with computations and drawings. 
Instructors: Thomas, Martel, Brahtz. 

CEo ZI C. CIVIL ENGINEERING DESIGN. IZ units (O-HZ-O); third term. 
Prerequisites: CEo 15, ZI. 
Special problems including preliminary investigations of irrigation or 

waleI' power projects; study of stream flow data, the effect of rcservoir 
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storage ujlon dist ributed flo\\', determination of size and type of economic 
developmcnt. 

Instrudors: Thomas, Brahtt.. 

CEo '23. ST.\TICALLY l;;lJETEIDll;;ATE S'l'Rt:CTt:RES. 15 units, first tcrm. 
A study of such structurcs as continuous spans, rigid frames and 

arches by the methods of least work or slope-deflections; analysis of 
secondary stresses. 

Text: Statically IIlClclerminate Stresses, Parcell and Maney. 
Instructor: Martel. 

CEo 30. E;;GINEERING SDllN.\R. '2 units (1-0-1); first, second and 
third terms. 

Conferences participated in by facuIty 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. lVIartel; 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 undcr 
the direction of Professor Martel. 

CEo 101 a, b. 'VATER 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, b. ARCHED DA;\IS. 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 lOS h, C. S·L\TIC.\LLY I~DETEIDlI~ .\'1'£ STllL'Cl'CI<ES. ],5 Illlits; sec
ond anel third terms . 

. \ continuation of the study of indeterlllinate strllcturcs as hep:un in 
(,E. ?:3, with the IlSC of analytical and instrlllllcnt1,j mdhods of solution. 

Text: Statically Indeterminate Strc,scs, Parcell awl }Ianey. 

I nstrlJ('tor: :VJ artel. 

CEo 101 H, U, C. GEODESY .\XO rHEl'ISE SeRn~YIXG. 6 units; first, S('('

(Inri and third terms. 
:'ITethods of triangulation and sun'eying o\'er extended areas. The 

adjustment of triangulation systems, the adjustment of obsenations 
,,~. the method of least squares. :\Iap projections, precise le\'eling deter
mination of a true meridian. 

Instructor: Michael. 

CEo 108. HIGHWAY l'I<OBl.DIS. Cnits to be hased on work done. 
Cooperating with the Highway Hesearch Board of the X ational Re

search Coune-i!, opportunities are offered for advanced studies in higll
way engineering" Arrangements may be made for special studies on 
sub grade materials, wearing surfaces, economics of \'ehicle operation, and 
allied subj ects. 

Instructor: MichaeL 

CEo llO b, C. SEWAGE TllEAT)(E"T PLANT DESIG~. 10 units; second 
and third terms. 

A design of treatment works for a selected community and site in
\'oldng special conditions of location, volume. and character of disposal. 
Includes selection of proccss, Flrrallgemcnt of tanks and equipment, and 
general design of structures. 

1 nstl'uclors: Thomas, ::\Iartel. 

CE. ng. S.\ X'T.\TION RESE,\IlCIT. Units to be based upon work done; 
any term. 

Exceptional opportunities in this field FIre 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, :'IIarte!' 

CEo 11,1. ANALYSIS QIo' EARTHQUAKE EFFECTS UPON STRUCTURES. Units 
to he hased on work done; any term. 

An experimental study of effects of \'ihrations in framed modeh 
used with a shaking table. 

II1,tru('tor: Martf'1. 
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MECHANICAL ENGINEERING 

PROFEssons: HOBEnT L. D.\CGIIERTY, '''' HOII'.\RU CL.\I'I' 

ASSISTAXT PROrESSOn: HOllERT T. Kx.\PP 

T SSTlWCTOR: EIL:S-EST E. SECHLER 
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TE.\CHISG FI:r.r.OWS AXU ASSIST.\XTS: Dos.\I.1l S. Cr. \HK, HICll '!til C. ]-'01.

SO,!, TTO:\!EIt C. REED, :\1. :\1. SlIoVlmJ\L\" 

UNDERGRADUATE SUB] ECTS 

:\1 K I. l\fI.:CIT AXIS)!. D units (:1-3-3); first, s"cond 01' thinl t<'l"lll. 

Prerequisites: M a, 1 a, b, c; Ph. 1 a, b, c; D. 1 a, b. 
An analytical study of constrained motion in machines and of the 

relations of machine elements. Desirable types of motion; displace
ments of machine parts using simple valve motions, cam actuating parts, 
and other reciprocating and oscillating machine members as examples. 
Velocity studies; average and instantaneous values; velocity analysis 
by vectors using centros; relative velocities; application of vectors to 
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, Clnpp and Sechler. 
Instructor: Reed. 

l\iE. 3. :\1ATEHlALS AXD PnocEssES. 11 units (3-3-5); first, seeonu or 
third term. 

A study of the materials of engineering and of the processcs by whieh 
these materials are made and fabricated. The fields of usefulness and 
limitations to usc of alloys and other cngineering materials are studied 
and also the fields of usefulness and limitations of the various methods 
of fabrication and of processing machines. 

The class "'ork is combined with inspection trips to many industrial 
plants. The student is not onl.l" made acquainted with the tee\lIlique of 

proces'ies hut of their relative importance in<lu.strially and with the C()]rI

petition for survi,'al which tht'se m:derials and pro!'e.';ses continually 
undergo. 

Instructors: Clapp and Clark. 

;\'IE .. J a, b, c. :\hcnIx~ DESH:S'. (!-:l-·l) fiLS! t('rIll; (!-li-l) s"pond 
[l'l"lJl; (0-9-0) third term. 

Prerequisites: ME. 1; AM. 1 ", h. 
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A ppJications of mechanics of machincry 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
del'S; cylinders and cylinder heads for ,team 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; 
flywh('el,; spur gears; helical gears; bevel gears; worm gears; spiral 
gears; belting; pulleys; rope driving; chains; friction drives; wire rope 
and hobting; plain bearings; ball bearings; roller bearings; shafts and 
couplings; clutches; brakes; high spepd disks; piping. Also a study of 
manufacturing processes with especial reference to the economics of 
design. 

Text: Norman, Machine Design; :\1al'];:s, Mechanical Engineers Hand
book. 

Instructor: Clapp. 

;'lIE. 8. MACHINE DESIG"'. 19 units (3-3-6); ftrst term. 
Prerequisites: ME. 1; AM. 1 a, b. 
An abbreviated course in machine design for aeronautical engineers. 

The energy and force problem; relations of stress and strain to failure 
and the determination of proper safety factors; straining actions in 
machines; stresses with complex loading; screws and screw fastenings; 
axles, shafting, and couplings; friction and lubrication; .i ournals and 
bearings. 

Text: Machine Design, Kimball and Barr. Lectures and problems. 
Instructor: Sechler. 

ME. 9. MACHINE 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 :VIE. 8. 

ME. 10. METALLURGY. 9 units (3-0-6); first term. 
Prerequisite: eh. 6. 
A study of the principles underlying the manufacture and heat treat

ment of the ferrous metals and some of the non-ferrous alloys. 
Instructor: Clapp. 

ME. 15. HEAT ENGINEERI"G. 19 units (3-3-6); first or third term. 
Prerequisites: Ma. II a, b, c, d; ME. 1. 
Principles of thermodynamics, and their application to steam engines, 

steam turbines, and internal combustion engines; types of steam, gas, 
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and oil engines, boilers, and auxiliaries. Inspection of local power 
plants, elementary tests in the laboratory, and computing or drawing 
room exercises. 

Instructors: KW'l'[l, FobOlIl. 

:VIE. 16. HEAT EXGIXEERING. 12 units (4-0-8); first or second term. 
Prerequisite: ME. 15. 
Additional work in thermodynamics; properties of gases, saturated 

and superheated vapors; various cycles of steam and internal combus
tion engines; flow of gases and vapors through orifices, nozzles, and 
pipes; air comp ression. 

Instructor: Daugherty. 

ME. 17. 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 also to refrigeration; heating and ventilating; and 
other thermal processes. Class-room work and computing-room prob
lems. 

Instructor: Daugherty. 

ME. 25. HEAT ENGINEERING LABORATORY. 6 units (0-3-3); first, 
second or third term. 

Prerequisite: ME. 15. 
Tests of stearn engine, steam turbine, blower and gas engine, etc., for 

efficiency and economy. 
Text: Power Plant Testing, Moyer. 
Instructors: Knapp, Folsom, Silverman. 

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, Folsom. 

ME. 50 a, b, c. ENGINEERING CONFERENCES. 2 units (1-0-1); first, 
second and third terms. 

Presentation and discussion of Ilew df,\Ce]ol"llellt, ill in<ill-;try. Helciew 
() f current literature. 

Instructors: Daugherty, Clapp. 
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FIFTH-YEAR AND ADVANCED SUBJECTS 

'.IE. IOO. AIlL\"CJ:I) \\"OHI{ IX Y""IXLLHIX(:. 

In adclitilln to till" I'qtlllilr fifth-.'·,""r and othn ;I(\I';mced ("'JIll',,', 

which art' hert' uutlined, thl' :--.tuft' of lllt' llH'l"hilllil'al t'IlI .. (iIlt'l'l'in1-.!" dt'p:trt
llH'nt \\'ill <tl'rangt:' :--'pl'('ial ('OUI'...,(':-; or }Jl'oiJh'u)s to lllt't.'t lhe IH..'t'ds of 

all\'"nc"(,ll ,ludenb. 

'.IE. 101 a, b, c. Am'""cI:1l '.l.\ClIT"E ]),"](;x. 1J unit", each teI·m. 
Prerellubites: :\IE. 5, 10. 
The student llll"t po:;s,",s a cOllll)J'ehelhh-e knowledge of mcclwnic" 

of IWl teria!.s, and also of the physical properties of the more COllllllon 
llIHtel'ials of construction. Strength of material formulae arc studied as 
to the i I' authority and limitations, and their application is extenlled to 
cO\'e1' such cases as Curvcd bill'S, thin plates, energy loads, stress ton ceIl
tI'ation around holes, key seats, etc.; dynamic stresses as in rotating disks 
and flywheels; critical speeds of shnfting; bending of bars on elastic 
foundations. Many examples of evolved designs are studied to determine 
the considerations which haye led to the design. Theor)' of strengths 
and their application to the study of designs which have failed in sen-ice. 

Instructor: Clapp. 

ME. llO a, b, e. SCTExn: 0" MW]'.\LH. 102 units, each iel'lll. 

Prerequisite: :UR. 10. 
General principles of lIIetaliography and of metal science; metallic 

microscopy; preparation of specimens aml plJOtomierographs; micro
structure of the more COlll11l011 metals and alloys; physical pro}Jcrti<'s of 

metals as it function of structure; constitution diagrallls; pyrometry and 
thermal aJwlysis; grain growth and rccrysti,llization; mctallic COlll

pounds; soJill solutions; structure nIHl propcrties of aggregates; IH'at 
treatInellt opl'l'ations; illl'l',stigatioll 1'I'OI>Il·II1S. Class :1Ilt! laboratory 
ex',,-cises. 

Instructors: Clapp, Clark. 

:\Il'~. I!IJ. TIII':I"IOIlY","')('s. 1:) unils; fir,sL t,'rlil. 

Pre requisi te: :\1 E. 17. 
Ad ,'ul/ced \\<ul'k ill ('l!giw't'l'jn;.!' tht'l'lllOdyll:I"Ji(''';~ wilh :lpplic<ltio1l.1.., II) 

('tJlllhll , ..... tiull~ h(,;lt t ]';111'-.1'('1', ;Illd ,,->illdl:[ r Pl';t('t ic;ti I'l'tI!dt·111-":. 

Instructor: DaugherLy. 

ME. 1:21 and 122. POWER PLAXT EXGIXEERnw. 1:2 units (1-9-02); sec
ond and tbird terms. 

Prerequisite: :\IE. 120. 



In:) 

A study of lllodel'll po,,'er plant engineering, cOlllputation of typical 
problems, and design and layout for a complete plant. Class rOom and 
computing rooJ:Tl. 

Instructor: Daugherty. 

:\IE. ]:2.,. IlEFRIGERA'l'lON PLANTS. Units to be based Oll work done; 
IIny tel'ln. 

Design of variOllS typcs 0 f refrigeration plants best adapted to dif
fercnt conditions of service. 

Instrlld(}r~: Daugherty, Kn"pp. 

ME. l:W. Th:A'!' E"(;JNJ:J;Jl1"" LIHOll,\Toln:. I.J unit:; (l-!i-.J); fir,! 
t('rlll. 

Prerequisites: ME. 17, 26. 
AdnlOccd \'\'ork on ,steam turbines, internal combustion engincs, IlIhri·

(,,,tion, and ,iU:lilar subjects. Each problem will he studied in enough 
detail to secure a thorough analysis. Conference hour for progress dis
cussion. 

Instructor: I{napp. 

:\IE. 132. ENGINE LAUORATORY. 15 units; first, second and third 
terms. 

Use of the dynamometer. Experimental work in engine performance, 
carhurction, ignition, fuel consumption, etc. 

ME. 136 and 136. INTERNAL CmlUUSTlON ENGIXES. 12 units (3-3-6); 
second and third terms. 

Prerequisites: ME. 120, 130. 
Theoretical, experimental, and design problems. The subject will be 

approached fronl the performance point of view rather than from that 
of the mechanical design. Fuels, carburetion, superchargers, explosion, 
combustion, detonation, heat transfer. Work with test engine equipped 
with optical indicator. 
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AERONAUTICS 

PROFESSORS: H,\RRY B,\TE~L\N, TnEOIJOR VON K,\R)L\N 

ASSISTANT PROFESSORS: ARTHUR L. KLEIN, CLARK B . .'IIn.LIK"X, ARTHUR 
E. RAY~!oXD 

RES::ARCH FEI.L01\'S: \V.\L'l'EI\ TOI,I,~Ilr:N, R. SnlTH'I'H, FIL\NK \\'''TTI'''''''HI 

TEACHIXG FELLOWS AND GHA])L\TE ASSISTANTS: A'1ON ,\NIlES, FIIEIJ I.. 
.\IcFAIJTlEN, FR,\XK .\IAYEIIS, \\', BAILEY 0"".\1.]) 

UNDERGRADUATE SUBJECTS 

AE. 1. GENERAL l\EnoNAGTI<;S. 9 units (3-0-6); second trrm. 

Prerequisites: Ph. 2 a, b, e, 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
drnamics and the Airplane. 

Instructor: Sechler, 
See also Courses CE. 11 and ME. 8, 

FIFTH-YEAR AND ADVANCED SUBJECTS 

AE. 2,)1 <l, b, e, ELE:\fEXT.\HY AJ':nO!)'¥xA:)UCS 01' THE J\IHPL.\~E. ~) 

units, first, second, and third terms. 
Prerequisites: A~1. 1 a, b, c, A.'I1. 3, CE. 11. 
Airfoils, wings, and tail groups, stability and control, drllg, jWrt'orlll

anel' and spinning. 

Texts: ". arner, Airplane Desil!n; Diehl, Engineering AcrodyrWlll ie,. 

Instructur: '\lillikan. 

AB. :2,):2 a, h, c. EL!;~rEXTARY AmPI .. \X}; DESI(;X. Jl units, first te'rlll; 

I,> units, ,,('cond term; 20 units, thinl tCl'll!. 

Prerequisites: AM. 1 a, h, c, A'\1. :3, CE. 11. 
Propcrties of aircraft materials, beams, trusses, COIUlIlIlS, and iIHleteJ'

minate shuetures, design of airplanes, shop and drafting roum pradicc. 

2;;C! Illust be taken concurrently with or sllbsc(l'lentl~; to J,,1. 

Texts: Xilcs amI X ('\\'ell, A irplam' Strllctuf('s; Boyd, Strength of 

.\Ialeriak 

Instructors: Klein, HaYlIlond. 
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.\E. 2.,:l a. h, c. AllL\XCl:ll PH()JlT.E~IS IX ,\"'l'L,\XE DESIG",. 9 unib; 
first, second, Clnd third terms. 

Prerequisite: "\E. ;?H. 

Instructor: Raymond. 

AE. ;?5G. j\'EHOX.\VTICAL POWER PLANTS. 6 units, second tt'rrn. 
Prerequisites: A:\I. 1 a, b, e, A:\I. 3. 
Survey course in airplane engines, performance, propellers, coolinl4 

systems, fuel Hne! oil systems, installations. 
Text: Aircraft Power Plants, .Tones, Insley, Caldwell, and Kohl'. 

I nstrllctor: Klein. 

AB. ;?57. I,ABolL\TOlty ':'lm'l[()llS IX AEHON ArTTes. (i units, first term. 

'\Vind channel dC\'iccs, veJocity and pressure measurement, water 
channel, free flil'ht apparatus, laws of similarity and scaJe t'ffect. 

Instructor: Klein. 

AE. 8,,8. Pnopr;UI:H DF.slGx. G units; third term. 

Prerequisite: AE. 2.51. 
Design of propellers for aircraft, windmills, wind channels, and air 

turbines. 

Instructor: Klein. 

AE. 86(; a, b. TJIEOIn;TJCAT, AEnOnYNA~rrCS I. PERFECT FLGrn.s. l!, 

units, first term; 9 units, second term. 
Prerequisite: Ma. 14, 109 a, b. 

Hydrodynalllics of perfect fluids as applied to aeronautics, potential 
motion, circulation, laws of vortex motion, elempnts of conformal trans
formation, streamline bodies, airfoils, three dimensional wing theory, 
monoplanes, biplanes, interference. 

Texts: Glaucrt, The Elempnts of Acrofoil and Airscrew Thpory; 
Prandtl, Applications of Modcrn IIyc1rorlynamics to Aeronautics. 

Instructor: Millikan. 

AE. 867. T1!EOHETTCAL Ar':HOlJY,,","IICS II. HEAL F1.eJlJs. 12 units, 

second term. 
Prerequisite: AE. 266 a. 

Hydrodynmnics of viscous fluids, laminar motion in pipes and chan

nels, turbulence and Reynolds' criterion, similarity laws, theory of drag, 
discontinuous flow and \'ortex streets, theory of skin-friction, boundary 
layer, general theory of turbulence. 

Instructor: K,irm;in. 
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Ag . .!U~. IIYI)Ho\)Y~.\;\IIl'S (II ,\ CIUII'IU::';:';I!;LJ: FI.I'!!), 13 llllii", 1hird 
1<'1"111, 

l'/'('/'Cljllisit(',: ,\ E, )Iili a. h, 

H('latiol\ of the (''l,,,iliol1' [0 IIII' killt'lk Ill('ol'! of I!""". 1111'01',' ,,!, ,i"[' 
al1d of tIl<' \'cl1ll1l'i lllhe. JllOlioll wilh a \'t'lo('ity (,,,(,(,,'dini-!' ill(' 'Tjo('il," of 
sound, sh(wk W<I\T"";, eHyjtation. 

~\E. ;]70, ]':"'\:--TIl'ITY ;\111'),11:0 TO .\I:H()~.\{"I'I(~ I. I! unit..;, fin,t h'l"JlI. 

l'rerellllisitc,,: :\1 a, II!) a. h. :\:\1. 1 a. h, c, :1, 

Analysis of str('ss and "tl'ail1, I look"s la\\', TIll'o)'." of i)(,lldill;.!' '"Hl 
torsion, Strcsses in thin "hell.s, Tl\('ol',\' of (']a"li(' stahilit!" 

Instructor: K:inmin, 

A R, Q'jl, EJ"IS'I'JCTTY Al'I'I,lI:n TO lh:I{();\.I1''I'IL'S j f. J 2 IIlli(s, til'.,( jerlil. 

Prcrequisites: i\In. HHl il, h. ;\i\1. 1 a, 1>, c, :l, 

Theory of elnstic vihrations, critical ,sl)('c,[ with pal'ticlII,,1' rcf(,],(,ll(,(' 

to airplane ('nfl'ines, wing and tail jJ[lttcr, strength and vibration of p)'o
peller blad('s, 

(~ot gh'en in 1930<l1.) 
Instructor: J{:innlin, 

/I.E, 2Rl. ELIDIEXTS OF :\li:'l'J:OHOLOGY ~\XJ) AI:I<OLO(;\'. 9 uniL.;, one tel'lll, 

Physic"l propcrtiec; of the atmosphne, general circulation of the 

atmosphen', pre\'ldlinl! winris, world's air routes, 
Instruelor: Gutenberg. 

AE. Q90 a, b, e. AERoxArTlcAI~ SIDIIX.\IL '2 units; first. second and 

third terms, 

Study and critical discussion of current contrihntions to aerodynamics 
and aeronautical engineering, 

Additional and supplementary counes will lw offned as the need 
arises. l,ectures ,,·m he giwn from time to time b~· Yi,siting sdentist.s 

and engineers from this country and Europe, Flying is not gh'ctl offi
ciallr at thc In.,titllte, hut t1l1'l'C arc :UlJpk Oppol'tuniti("; for a stn(lt;nt 

to learn to fly at one of the neighhorinf!' flying fi chI ,'i. 
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APPLIED MECHANICS 

PROFESSOR: FREDERIC 'V. EunnCHS, JR. 

IXSTHCCTOR: FHF.1l J. CO"\'EItSE 

HF.'E,\HClI FELLOW: C. H,\WLEY l'.\WI'\\'IlTGII 'L' 
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'fE.\ClIl"G FELLO\\,S: PIllLlL' ('HAYlTZ, Enx..:,'L' LF.\·rxF., XATTI.\N D. ,,'''T'I'

:31..\:-';, .TH. 

UNDERGRADUATE SUBJECTS 

AM. I a, b. ApPLIED :'IlECHANICS. 14 units (4-3-7); first and sec

ond terms. 
Prerequisites: Ma. I a, b, c, g a, b, c, d; Ph. I a, b, c, g a, b, c, d. 
Action of forces on rigid bodies; composition and resolution of 

forces; equilibrium, couples, framed structures; cords and chains; cen
troids; displacerncnt; vclocity 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. 

'f"xt: Applied l\1cchanics, Poorman, 
In:-,tructors; IIinrichs, COllyer.sc, Carbvright, Cr(lvHz. 

AM. I C. STREXGTH OF MATERIALS. 14 units (4-3-7); third term. 

Prerequisite: AM. I a, b. 
Elasticity and strength of materials of construction; theory of 

strllsses and strains; elastic limit; yield point; ultimate strength; safe 
loads; repeated stresses; beams; cylinders; shafts; columns; riveted 
joints; structural shapes. 

Texts: Poorman's Strength of Materials, and Steel Construction, 
A. r. S. C. 

InstrucLors: 1 !illrichs, (""1\'(' 1',;(', Cartwright, Cravitz, 

AM. g a, b. ApPLIED :YlECIIANICS AND STRENGTH OF MA'l'EUJALS. 19 
units (4-0-8); fi rst and second terms. 

Prerequisites: Ma. I a, h, <', Z a, L, <', d; Ph. 1 a, b, c, g a, b, c, d. 
All abriJged ('uur.", fur studcnt, dedillg the (,h,'mil'a! Engiw'PI'ing 

Option in the Science Course, condensing in the work of two terms as 
much as possible of the general field outlined above in AM. I a, b, c. 

'j'l'xb: Applied :\IeC'h:llliC's, Poorlllan; Sll'('ngth of }Iat('('ial" Poor-
1IIan; and St('('1 ('oll,tl'uctioll, ,\, J. S, (" 

fn.,truC'tol': \"hihllan, 
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AM. 3. TESTIXG l\L~TERIALS LABORATORY. 6 units (0-3-3); first, sec
ond, or third term. 

Prerequisite: AliI. I c. 

Tests of the ordinary materials of construction in tension, compres
sion, torsion, and flexure; determination of elastic limits; yield point, 
ultimate strength, and modulus of elasticity; experimental verification 
of formulas derived in the theory of strength of materials. 

Text: Hinrichs' and Martel's Lauoratory l"IIanual for Testin/!: l"Ii at .. -
rials. 

I nstl"uetol's: COllYCrSe aIHI Ledne. 

FIFTH· YEAR AND ADVANCED SUBJECTS 

AM. QOQ a, b, c. THEORY OF EL\STICITY. Units to be uased on work 
done; first, second and third terms. 

A study of the behavior of an elastic solid under stress. 

Instructor: Hinrichs. 
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ENGINEERING DRAWING 

I "STH ITl'(JI{: r~H",sr E. Sr;('JJI.EH 

TE.IClIl"" FELI.OWS .IXIl ,\SSI8'1'.IX1'S: '\,,"OX S. AXDf:s, GEonliE S. 
LL:FKIX, c\. rs'l'lx ,Yo S'l'HOXG, GEORGE F. 'VISLICE:';L'S, AllA~l T. Z;.\1l0HSKI 

CXllF:IWR.\llL:.\'TE ASSISTAXT: lIOW.IUIl G. S~IITS 

D.1. ELEC'IE:';1'.IRY FREJclLIXD DRAWING. 3 units (0-3-0); first term. 

The study of geometrical forllls and their rcpresentation by rneans of 
freehaml pers peeth·e. Ca reful ohscrl'i,tion, accurate c1ra ftslllHnship and 

correct proportions "'ill be eIllphasized. The course also includes the 

Il!ilkin!! of lettering plates. 

Instructors: Sechler, L,!f'kill, Smits, Stron!!. 

D . . J. Am' ANCEll FHEEHAND DR.\WING. 3 unit.s (0-3-0); eledi,'p any 

term. 
Prerequisite: D. 1. 

Similar to D. 1, but with adyanced suhject mattn. 

Instructors: Sechler, Lufkin. 

D. 4. ELE~,\IE"T.lnY MECHAXICAL DUAWTNG. :1 units (O-B-O); first 

term. 
Thc study of shape and size, description by mcans of ll1eehanical 

drawing, and the care and use of drawing instruments. The study and 
use of single stroke lettering. Accllracy and precision are required. 

Text: Svensen, Machine Drawin!!. 

Instructors: Andes, Strong, 'Visliecnlls. 

:\Iachine dra'\'ing, D. 6 amI D. 7, arc planned to prepare all enp:ineer
ing students for the dl'llwing requircd in the profc."sional work of the 
engineering deplirtilll'nts. Accuracy, neatness and go()(l lettering are 

J·efJuired. 

D. 6 . .wlACHINE DltAII'I"G AND LET'l'EUING. 6 units (0-6-0); s('coml 

and third term. 
Prerequisite: D . .t. 

The study of the general prineipks of workin!! drawings of machin
ery. The work ~O\'en; eOIl\'cntional representations and dimcnsioning, the 
making of simple working drawings, the making of dimensioned freehand 

sketches and eornplete ddail and assembly drawings made frol11 the 
sketches. It also includes lettering pliltes. 

Text: S\'ensen, Machine Drawing. 

I nstrudors: Sechler, Lufkin, Zahorski. 
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D. 7. AIlL\"lEIl :\L\l'lll"i': DB,\\\·I"". (j units (0-6-0); {'!t>c!i\'C an;' 

trnll, 

PIT requisitc: D, G, 
The study and execution of design dra"'ings for various Ilwehanhill', 

I llst rIIctor: Se('hlel" 

Str~lctllral Drawinl!, D. 9 aIHI D. 10, al'c planned to acquaint Slu(kllts 
with the technique of structural drawin!!,. Accuracy, llcatnf'Ss, and I!ond 

lettering are required. 

D, 9, STHL'C'l'UHAJ~ DUAWl"" ,\."D LE'l'TEHlNfi. (j units (O-G-O); flrst and 
s('('ond terms. 

Prerequisite: D. 'to 

The study of the general principles of working drawings of structural 
stf'('l and reinforced concrete, covering conventional representations, 
dirnens ioning and billing'. The work includes the making of simPlc \\'ol'k
ing drawings of structural stf'el trusses, members and details, It abo 
includes lettering platcs. 

Texts: Bishop, Structural Dl'aftinf!; A. T. S. C. Handbook. 

Ins tructors: Sechler, I,ufkin, Zahorski. 

D. 10. AnvA"cED S'l'l'L'C'l'L'RAL D1L\WlNG. (j units (0-6-0), electin' allY 

term. 

Pre requisite: D. 9. 

The study and execution of (lrawings of structural sted 01' rf'inforccd 
concrete for structures de.signed by upper class students in ('iI'il engi

neering. 

Descriptive Geometry, D. L! a, h, c, (I amI D. J:l arc pl'lllnc(l to 1'0\'('1' 

a thorough stlHly of shape d('scription anel rcpresentation. E,sllecial 
emphasis will bc placcd upon the yisllalization of prohlellls in order to 
develo}) threc dimcn.sional ohservation. The work will indudc practical 
as wel1 as purely geometrical prohlellls. 

J). 'lC] a. F~LE~lL~TAI{Y I)l~:i('nrI'TJYl': (iEO:\TEL'HY. 3 units (0-:1-0); s(,(,()Il(l 

tenn. 
The study of the graphical representation of three dimensional 

W'ollH't_J'iC',d eOIl,stJ'II('tions by llH'aJ" of orlho.:.!'I'Hl'ilic pI'o.iediolI. TIl(' 

\york i Ilcilldcs principle, allxiliar~' and o\)liquc views. 

Tex:: t: Hood, Geometry of Engineering Drawing. 

D. ]3 b. DESCHJP'I'n'E Gl:mrJ:TIlY. 3 units (0-3-0); third terlll. 

Pre requisite: D. 12 a. 
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A continuation of D. 12 a, cO\'ering the ··.\naly,i, of Structures" and 
straight and curved line constructions. 

Text: Hood, Geometry of Engineering Drawing. 

D. 12 c. D':SCHII'TI\'E C;r:O~lETj(L :! unit., (O-:i-O); fir,t and s('('oJl(1 

t('l'llls. 

Prerequisite: D. 1:2 h. 
A cuntinuation of D. 12 b, con'ring prohlems involving the relation

ship of lines and planes and the intersection and development of sur
faces. 

Text: Hood, Geometry of Engineering Drawing. 

D. 1] tl. T)I:SCRIl'Tln: Gr:mfETltY. 3 units (0-3-0); s("c(mrl and third 

terms. 
Prerequisite: D. 12 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 DESCRIl'TIVF. GEO:HETRY. 6 units (O-G-O); electin~ 

any term. 
Prerequisite: D. 1.'2 a, b, c. 
The study of lineal perspective and the execution of mechanical per

spective drawings of machines, bridges, and other structures. 

D. 14<. DESCRIl"l'IYE GEO~lETRY. 3 units (0-3-0); third term. 
This course is planned primarily for geology students, and includes 

practical problems in mining and earth structures. 

D. 1:5. BLOCK DHGILU/S AXD LAND FOIDIS G units (O-G-O); first term. 

The graphical representation of land forms and geological structure 
by means of pictorial drawings. The work, which will be mainly free
hand, includes the drawing of block diagrams of various land forms in 
perspecti,'c, and of "isometric diagrams and problems in structural 
geology." 

Text: Lobed{, Block Diagrams. 

D,16. 1'1IYSTOC/Ul'llIC S"ETCllfSG. r; units (0-(,-0); thirrl 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 studcnts; 
"lcctive for students of otber COllrs('s. 

Text: Lobeck, Block Diagrams. 
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HYDRAULICS 

PROFESSOR: ROBERT L. DAL"GHERTY 

ASSISTAXT PROFESSOR: ROBERT T. Kx APP 

TEACHI"G FELLOW: RrCIIAHD G. FOLSO~l 

UNDERGRADUATE SUBJECTS 

Hy. 1. HYDRAULICS. l'2 units (4-0-8); first, second or third term. 

Prerequisite: AM. 1 a, b. 

Physical properties of water; hydrostatics; flow of water in pipes, 
nozzles, and channels; theory, construction, and installation of hydraulic 
turbines, and a study of their characteristics with a view to intelligent 
selection of the proper type for any given conditions; centrifugal pumps 
and other hydraulic equipment. 

Text: Hydraulics and Hydraulic Turbines, Daugherty. 

Instructors: Daugherty, Knapp, Folsom. 

Hy. 2. HYDRAULIC LABOBATORY. 6 units (0-3-3); first, second or 
third term. 

Prerequisite: AM. 1 a, b. 

Experiments on the flow of water through orifices and nozzles, through 
pipes and Venturi meters, over weirs; use of Pitot tube; tests of impulse 
and reaction turbines, centrifugal pumps, and other hydraulic apparatus. 

Instructors: Knapp, Folsom. 

ADV ANCED SUBJ ECTS 

Hy. 101. HYDRAULIC MACHINERY. Units to be based on work done; 
any term. 

A study of such machines as the hydraulic turbine and the centrifu
gal pump and their design to meet specified conditions. 

Instructor: Daugherty. 

Hy. BOO. ADVANCED \VORK IN HYDRAUUC ENGINEERING. 

Special problems in hydraulics will be arranged to meet the needs of 
students wishing to do advanced work in this field. 



DiVISION OF GEOLOGY AND PALEONTOLOGY 

PHOFl:SSOHS: J C)lI" P. BrIL\LDA, V\"ILLLUL :\IOHHIS DAns, BE "0 Gun,,,-
BEL"'. F. L. H.\XS03IE, ('HESTEl! STOC K 

I"STRUCTOR: R~XE EXGEL 
CURATOR IN V'ERTEBRATE PALEONTOLOGY: EUSTACE L. FeRLONG 
CURATOR IN Ix VERTEBRATE PALEO"TOLOGY: \\'. P. l'OPENOE 

ARTIST: JOHN L. HIDGWAY 
('03DlONWEAI.TH FI:ND FELLOW: II. V. \Y.\lUlE" 

RESEAHCH FEJ.I~O\\': .J. "'. PATTERSOX 

TEACHINO FELT~OWS AND GRADUA'l'E ASSISTANTS: GEOHGE H. ANDERSON, 
F. D. DODE, :\1. G. DONXELLY, K. E. LOIDfAN, J. H. 2\!Axsox, F. A. 
N'JCKELI~, D. \Y. Sell.UU·F, M. D. STUPPI'LL, G. F. 'l'AYI.OH, R. "". 
""II.SON 

UNDERGRADUATE SUBJECTS 

Ge. 1 a. PHYSIC.'L GEOLOGY. 9 units (3-3-3); first term. 
Prerequisites: Ch. 1 a, b, c; Ph. 1 a, b, c. 
A consideration of the composition and structure of the Earth and 

the internal and external processes which modify the crust and the sur
face. Dynamical and structural geology. Lectures, recitations, labora
tory and weekly field trips. 

Text: Pirsson and Schuchert's Text-book of Geology, Part 1. 
Instructors: Duwalda, 2\laxson, Lohman, Donnelly. 

Ge. 1 b. ET.EMEN'l'ARY PALEONTOLOGY. 9 units (4-1-4); third term. 
Prerequisite: Ge. 1 a. 
A discussion of the principles on which the history of life is based. 

Illustrations of evolution taken from certain groups of animals of 
which the fossil record is essentially complete. Occasional field trips. 

Text: Lull, Organic Evolution. 
Instructors: Stock, I,ohman, ::\faxson. 

Ge. 1 C. HISTOltICAL GEOI.OGY. 8 units (:?-3-3); first tcnn. 
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. 

Instrlldol": :\Iaxson. 
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Ge. 3 a. CllYSTAI.I.OG/Ul'JlY. 6 units (1-3-:»; third tenn. 
Prerequisites: Ch. 1 a-c; Ph. 1 and 2. 
A study of crystal systems and forms, not only from the classical 

geometric view-point, Illlt also in light of lhe mouerll atomic conception., 
of crystal structure; also, the physical properties characteristic of 
crystals. 

Text: Dana's Text-book of :\Iineralogy. 
Instructors: Engd, Taylor. 

Ge, 3 b. C. :\Ir:~o:/L\LO(;y' S nnits (1-6-1), first tl'l'I11; jl) nnits p-G-.!), 

sccond term. 
Prerequisite: Ge. 3 a. 
Lectures and laboratory work devoted to the study of the physical 

and chemical properties of minerals, of their associations and modes of 
occurrence, and to their identification. 

Text: Dana's Text-book of Mineralogy. 
Instructors: Engel, Taylor. 

Ge. 511, b. PETROLOGY. 10 units p-G-?), secoll(1 term; S units (l-G-l), 

third term. 
Prerequisites: Ge. 3 a, b. 
The origin, properties, and macroscopic identification of the common 

rocks. Lectures and laboratory. 

Text: Rocks and Rock ':\iinerals, Pirsson-Knopf. 
Instructors: Engel, Anderson. 

Ge. 7 a, b. FIELD GEOLOGY. 10 units, third term, third year; 8 units, 
third term, fourth year. 

Prerequisites: Ge. 1 a-c; 3 a, b; 5 a, b. 

During the first term ,studcnts aC(jllirc II knowlpc!p:e of tcchnical 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. 

'I'll(' se('o/HI half of the eOIl1"S<~ c,moi"ts of uricf ,.,tudics of .'('\'('1"'" 

differen t localities in the Southv,rest exemplifying a wide range of geo
logical formations ami 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. 



:!().) 

Stm1cnts 'will be called upon to expend small sums for traveling 
expenses, 

Text: Field Geology, Lahee. 
Imtmctors: Duwalc1a, Xickell. 

C;e. 9. STR LCCTt:IL\L GEOLOGY. 10 units first tPrm. 

Prerequisite: Ge. 7 n. 

A consideration of the structural features of the Earth's crust; 
folds, faults, joints, foliation. COlllJlutation of thicknesscs and depths. 
Determination of the nature and amount of displacements on faults by 
use of descriptive geometry. 

Instructor: Buwalda. 

Ge. 11 ii, 1>. IXVERTElllL\TE PALEOXTOLOGY. S units fir"t term, 10 units 

sccoIH1 term. 
Prerequisites: Gc. 1 a, b, c. 
Morphology and geologic history of the common groups of fossil 

invertebrates, with emphasis on progressive changes in structures and 
their significance in evolution and in adaptive modifications. Laboratory, 
conferences, lectures, and occasional field trips. 

Instructor: Popenoe. 

Ge. 13 a, b. VER'l'EBRXrE PALEONTOLO(:Y. 8 units s('cond tel'lll; JO unil.s 
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. 

Gc.31. THESIS PnOHJ.E~l IN (;I:OUJ"Y. l units, fll',,1. <lna iic('oud tprms; 
8 units, third tena. 

Prerequisite: Ge. 7 a. 
The student investigates a limited geologic problem, preferably of 

his own choosing, under direction, in the field or laboratory. Individual 
illiiiaii,"(' i, d('\'('iol'"d, I"'illciplc, of 1,("",,,('('11 a('(' acquire(1, illld practiec 

p:ained in technical methods. The student prepares a thesis setting forth 
the re,ults of t he research and their meaning. Last date fo], acceptance 
of thesis, :\Iay 31. 

Gc. 32. THI'SlS PHOBLl'~I IX P,\LEOXTOLOGY . .J. units first and second 
terms; 8 units thi I'd tCl'Ill, 

Prerequisites: Ge. II a, b, or Ge. 12 a, b; may be t~ken concurrently. 
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Special investigations in either iIl\"ertebrate or vertebrate pale'"l
tology. Research on 11 limited problem ill\'oldng either field relatioll
ships of fossil assemblages or consideration in the laboratory of the 
strllctllrnl charaeters and relntions of fossil forms. Preparation of n 
thesis. 

Ge. 523. SU~DfElt FlELI! GEOLOGY. 19 units. 

Intensire geologic mapping of 11 selected nrell from II centrally 
located fidd camp. Determination of the stratigraphy, fossil content, 
strueiure, and geologic history. The area chosen will probahly lie in the 
C:Ilifol'nia Const Ranges in odd-numbered years and in the Great Basin 
rt'gioll ill the alternate years. Course begins irnllleclia tely after COlll
lllencenH'ut (nhout ,June 12th). Hequired at the cnd of both the ,Junior 
and the Senior Year for the Bachelor's degree in the Geolo!'y and 
Paleontology course. Tuition, $15.00. 

Instructors: Buwalda.,)'.; ickcll. 

fiFTH-YEAR AND ADVANCED SURJECTS 

Ge. Ill! II, h, c. PE'I'IIOGlL"'lIY. 10 Illlits; first, "'('oIHl IIlId third 
terms. 

Prerequisites: Ge. 1, 3, 5. 

Optical mineralogy and stuely of the petrographic c1wracterisl.ies of 
certain important types of rocks. Usc of the mi('l"oseope in the iclen
tification of minerals and rocks. 

Instructor: Engel. 

Ge, 183, SLIS~roLOC:Y. (j units; second terlll of odd-llumlwred YCilrs. 

Study and conferences on the principles of physical :Illd !!('olog-icill 
seislJlolop:~·. 

'f,'xt: Dayison, Manual of SeislIlolo!!y; and C;uteniJcl'g, C;rulldl"gC'll 
del' EI'c1b"lrenkumk. 

Instructor: Gutcnilcr!f' 

Ge. IS!. LABOHATOHY STl)l)IES IX SEIS;\lOLOGY. First, second or third 
term. 

Laboratory practice in the measurelllcnt and interpretation of instru
lIlClltAI earthqlwkc record.s; inn".,tigation of specific seismologic problc'l1ls. 

Ill5tructor: Gutenbcr!f. 



GEOLOGY ANIl PALEIJNTULU(;Y 

Ge. IRIi. GEO)IOIlPlIOI.OGY. 10 units; first term of orlrl-nu mbered 

Yf'ars. 

Prercquisite: Ge. 9. 

i\ature and origin of the physiographic featurcs of the eartl1. Geo
logic processes ill\'ohcd in their dcrelopmcnt. Use of physiography in 
elucidating the later geologic history of regions. 

Instructor: Buwalda. 

Ge. 181. RESEARCH. 

Original investigation, (ksiplCd to gire training in methods of re
search, to serve as theses problems for higher degrees, and to yield 
('ontributions to sC"icntific knowledge. These may at present he most 
advantageously carried on in the fields of (n) general areal geology, 
(0) stratigrnphic geology, (p) structural geology, (q) physiography or 
geomorphology, (r) mineralogy and petrology, (5) vertebrate paleon
tology, (t) inyertehrate paleontology, (u) seismology, (Y) economic 
tt·cology. Heg-ions within easy reach of Pasadena offer an extraordinary 
variety of n','-icllrch prohlems. First (h·~ft of m:hter's the,sis Illu,st ))(' 

sulnllittcd to the jnstructor in Llwrgc Hot lntC'l' than 11 (l~- 1,'1t. 

Ge. IRS. A IlVA :SCEIl S-rUll¥. 

StllilPJ1ts n1(,1,y register for nul to cxc('f'c1 S units of ad,";llH'cd study in 
fields listed under Ge. 187. Occasional conferences; final cxamination. 

Ge. IS!) a, b. PUYSIC\L GEOLO(;Y (SE~lI:s"",n). 5 Imit,,; Hr"t and third 

terms. 
Study and critical discussion of current contributions to geologic 

knowledge. Papers taken up during the first tcrm will hc mainly in 
Structural Geo]0I''Y. Papers on a variety of topics in General Geology 
will be assigned in the third term. 

Instructor: I3uwalda. 

(;c. 190 (1, h. \TEn'l'EBRA'l'l~ P.\U:o:\ToLOny (Sl·,-:'>11:s.\H). ;) unib; second 

and third terms. 

Discussion of progress !Iwl resulls of research in \"crtebrate paleon
tology. Critical review of current literature. 

Instructor: Stock. 

Ce. l~n <-t, I,. I~';','EHTEBI{'l'l'E P.\I.EO:STOLCH'y (t'JDIL'\AU). ,) units; first 

and second tenns. 

Conferences on rcseorch in invertebrate paleontology and reviews of 
literature. Di"clhsions of particula,' aspects of ilwertd)I'atc pa!eonLol"i!Y 
with special rd'ercnce to the Pacific CO;("t. 
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Ge. 195. OUE DEPOSITS. 10 units; second term. 

Prerequisites: Ge. 1,3, 5, 7. 

A study of metalliferous deposits with particular reference to their 
geological relations and origins. Lectures, recitations, and field trips. 

Text: Not prescrihed, but either 'farr's Jntr()(luetorr Economic (;('01-

ogr or Emlllons' Principles of Economic Geology is suggested, with 
Lindgren's Mineral Deposits as collateral reaf1ing. 

Inst ructor: Ransome. 

Ge. 196. XON-;\TE'J'ALLIFEROUS DEPOSITS. 10 units; third term. 
Prerequisites: Ge. 1, 3, 5, 7. 
Modes of occurrence, distribution, and origin of the principal non

metallic mineral products, including mineral fuels, building materials, etc. 

Text: Not prescribed, but lUes' Economic Geology or an equimlent 
text will be found useful. 

Instructor: Ransome. 

Ge. 197 a, b. Am'ANCEll ECONOMIC GEOLOGY. 8 units; second and 
third terms. 

Prerequisites: Ge. 195, 196. 

A r<1ore thorough and comprehcnsiyc study of some of the important 
mineral deposits of the world than is practicable in courses 195 and 196. 

Particular attention will be giyen to deposits in the western United 
States, J'.lexico, and Africa. 

Instructor: Ransome. 

Ge. l!J8 a, h. ECOKOlllfC (;EOU)(;Y (SJDJL"',\H). 5 units; s('colHl [<nfl 
third terms. 

Prerequisites: GC'. 195, 19(;, or equivalents. 

Discussion of current literature and special problems. The seminar 
work IfLay be varied by occasional lectures. 

Inst Tudor: Ransome. 

Ge. l!)():1, h. :\Tr"EH \LOGY e\"ll l'J:TJWLOUY (SJDJr};,H'). 5 ullib; first 
and seeond terms. 

Prerc(juisitc: Gee 181. 
Discussion of current literature and recent advances in these fields. 

Instructor: Engel. 

Ge . .'200. l\IrxEHAnnAl'JJY. 9 units; first term. 

Prercquisites: Gc. I H J, 19.). 
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Iuve,tigation of ol'es in poli,hed slII'fae('s hy Illicroscopic and other 
laboratory lIIethods. 

Ilhtl'udol': Anderson. 

Ce . . 20J. GE,nrORPITOLOCY. 6-10 units; st'cond term. 
Prere(juisite: Ce.18(j. 
Im'e,tigation of an inL1idc1ually selected prohlem or topie in Ceo

Illol'pholof!:;'. Seillinar, reports, and conferences. 
Instructor: Davis. 

Ge. ;]0.2. PHYSICS OF THE AnroSl'IIERE. ·1 unib;; third term of odd
numbered years. 

Study and conferences on the structure of the atmosphere; sound 
waves in the atmosphere; optics of the atmosphere; meteorology. 

Imtructor: Gutenberg. 

Ge. :203. PHYSICS OF THE EARTH. 6 units; second term of even
numbered years. 

Structure of the earth; gmvity and isostasy; tides; movement of the 
poles; clastic properties, temperature; density. 

Text: Jeffries, The Earth. 
In,trudor: G ulellberg. 

Ge. ;]0,1. CiEQPJIYSICAL PnosPECTIXG. 4. units; third term of e,'en
numbered years. 

Gravimetric, seismic, electric, magnetic, and other methods. 
Instructor: Gutenberg. 



DIVISION OF BIOLOGY 

PHO}';:."":OH:':: THO.:'tL\S Ilrx'l' ':\I()rll'"\~, .\LFl:!~!.i II. STl'HTEL\)\'l' 

. \SSUt L\ TE P1WFI:SSOltS: EIL~ l:~'l' (i. A~xnEr:~o~, I(.\!tL .J. HEL.\lt 

.\S~I:-"L\~"T PllOFES~()HS: IlE";HY Bop,suol\:, TlIr.oDosrrs DUBZIfAXSKY, I-IEH-

::'I1.\X 1~. DOLK~ IloHEIt'l' E]'IEi~SO~, STLRLT~G I-I. E":UERSO:'-'; 

I:-;sTH(TCTo;:~: T-:EX::-"ETJI , .... 'l'JlL\L\~:X, i\I~ilCH'l' TYLEH 

l{ E:-;E~\l{C Ii Fl~LL()\\T: I-L\xs G~\Fl<'H.O~ 
.\S~IS'L\~-'l':-': HIC1L\RD IIoCl~l~l;1 'i \ESTO~ C. S_\!:(;E~'I' 

TE~\C!lLXG Fl':l.1.\J\rs: RrssELL L. HI!iBU:, A~so~ I-Ioy'l', C.\!~L C. J,TXJ)E

GilES:, How.,:,]) 2\1. "-L'.:!c(;.\HDEX 

F or 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 Sciellce_ 'rhi;, option will include those 

fundarnelltal biological subjects that arc an esscntial preparation 

for wOI"k ill .'lIly ~pcci<11 field of pure or applicd biology. This 

three-year course will atrord a fnr more thorough training in the 

basic sciCllCCS of physics, chcmistry, and mathcmatics than stu

dellts of biology, medicinc, or agriculture commonly rcceive. 

Spccial opportullities will also bc offercd for the pursuit of more 

ad,-anced courscs and cxtended rcsf'arehcs leading to the degree 

of Doctor of Philosophy. 

UNDERGRADUATE SUBJECTS 

Bi. 1. ELE~1EN'l'ARY BIOLOGY. 9 units (3-3-3); second term. 
An introductory course intended to ghe the student of general 

science some information about the fundamental properties of living 
things. 

Ri. -J. (;EXETlt·.",. 9 7Jnits (:3-1-]); tllit·d b'n)}. 

J\n il-ltl'odllctdl'Y eO!ll'~,e inclu~iiJl:':' SOijle \vol'k in cyto1ott-Y a~ a neces

sary hash, 

Hi. 3 ii, h. GEXLlL\L BOTANY. S units (:-1-'7), fil·',l tel'll!; Ii units 

(I-:l-:), ;,ccond term. 

A Course in the structure awl physiology of plants. 



BIOLOGY 211 

Bi. 4. GE:SERAL ZOOLOGY. 10 units (3-t-3), first term. 
A general Sliney of the animal kingdo\ll, including dissection of rep

resentati,·es of the main IlTOUps. 

Bi. ;, b, c. F'IIYSIOLOGY. 8 units (:2-·1-:2), second term; 9 units (2-4-3), 

third tenn. 
Physiology of animals and plants, each term dealing primarily with 

one of these two divisions. 

Hi. 6 a, b. H'STOLOGY. 3 units (0-3-0), first and second terms. 
A laboratory a!lll demonstration COlll·."~ in the micro.scopic structure 

of animal tissues. 

Ri. 7' a, h. EMBRYOLOGY. (j units (.2-2-.2), flr"t term; ·1 units (0-4-0), 

second term. 
A course in d('scriptive and experimental embryology. As far as pos

sible some of the work will be done at the marine laboratory at Corona 

del Mar. 

Ri. 8. BlOC]IEMISTRY. 10 units, secon(l term 
A seminar and laboratory course. 

Bi. 9. en·OLOGY. 10 units (3-·1-3), first term. 
A course in the strucfure of the cell, with s]leeial reference to the 

ehromosoIncs. The laboratory work will include the technique of pre
paring microscopical matel·ial. 

Bi. 10 a, b. CENE'I'ICS. (i units, flrst term; 8 units, second term. 
An advanced course, including the study of individual pl'oblpms in 

the second tcrm. 

Bi. 11. PHYSIOLOGY. 8 units, first tenn. 
An acl\'anced course, (lesiglll'd for students specializing in physiolog

ical subjects. 

Bi. 15. H,ESEAllCII. eo units, third term. 
Special problems will be assigned to seniors in their fmal tf'rm, the 

subject being determined by the major interest of the stm\t>nt. 

Bi. 16. FOREIGX J OUlINALS. 8 units, thinl term. 
This course is designed to familiarize the student with the original 

literature of his chosen field, and to tntin him in the finding and abstract
ing of literature. 
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AD\'ANCED COURSES 

Instruction will be gh'cn by lectures anc1 selllinars; and re,carch \\'iI\ 

be forwarded by intimate contact bctween ,tudents and instructors in 
the la borator;es, In view of the great expense of modern rcsearch along 
physio logical lines, the (1t'partlllent will make careful selection.s of stu
dents of excC'ptional ability and aptitude in order to 1\voi(1 the forlllal 
in.strnction that large IlUlubers entail. 

I\i. J (1O, GEXETlCS: Seminar aIH1 j'(·,earch work will 1)(' p:i\'('n til 
gradu ate students specializing in heredity and related subjects, 

Instructors: Sturtevant, Anderson, Dobzhansky, and Emerson. 

I\i. 11(1, Blc)('lInITSTHY: COll,'ses ill iliocheJllistl'Y will iJ,' offen',1 to 
graduate students who have completed work in General and Organic 
Chemistry. 

Ins tructor: Borsook. 

Bi. 1))0. DEVELOP;,\IEX'l'AL MECHANICS' A short course in Descripth'c 
Embryology including laboratory work will precede a general course 
of lectures and seminar work on the Mechanics of Development. 

Ins tructors: Morgan and Tyler. 

Bi. 130. EXPERIMENTAl. ZOOLOGY. A course of lectures and seminar 
work, including reports to thc Journal Club on the general field of ex
perimeutal zoology, wllI be gh'cn to graduate students at the beginning 
of thei l' graduate work. 

Ins tructor: l\Iorgan, 

Bi. 140. CYTOI,OGY. A sClllinar eOllrse wilh laboratory demonstra
tions and individual laboratory work. 

Ins tructor: Belar. 

Bi. 150. PLAN'I' PHYSIOLOGY. A course of lectures and laboratory 
work ~n gencral plant physiology. 

Ins tructor: Dolk. 

Bi. 160. AUVA"fCEU PHYSIOLOGY. It is expected to offer graduate 
course oS in general physiology to students prepared to carryon research 
work. 



DIVISION OF THE HUMANITIES 

ENGLISH 

PROFESSOR: CLl "TOX K. JUDY 

ASSOCIATF.: HARIlI" CRAIG 

ASSOCIATE PROFESSOR: GEONGE R. ::\IAc:\I1xx 
ASSISTAXT PROFESSORS: HARVEY EAGLESON, \VnLlAM HUSE,JR. 

IxsTIn;cToRs: L. \VIXClJESTER .10XF.S, 1\IEltHITT C. \\'ILLLDIS 

eXIJEIlGHAlHL\TE ASSISTANT: L.\WBENn: L. Fr:HGUSOX 

A course in English composition is prescribed for all students 

in the F~esh=an 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 chic f works of the most significant authors, past and 
prescnt, in the development of modern civilization, and to foster 
the habit of self-cultivation in books. 

The regular courses in English do not exhaust the attention 
given at the Institute to the student's use of the language; all 
writing, in whatever department of study, is subject to correc
tion with regard to English composition. 

UNDERGRADUATE SUBJECTS 

En. 1 a, b, c. ENGLISH COMPOSITION AX!) READING. 6 units (3-0-3); 
first, secont! and third terms. 

This course is designed to giye the student a thorough review of the 
principles of compositioll, with much practice in writing and speaking, 
and a broad introduction to good reading. The student is offered every 
inducement to self-cultivation, and is allowed ample opportunity for the 
exercise of special talents or the pursuit of special intellectual interests. 

The work of the honor section is directed toward the stimulation of 
intellectual initiath'e. E[[~h JIlcmber of the section lllay stu(ly some 
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carefully chosen topic in accordance with the elementary principles of 
research. He is held to high standards of excellence in writing and 
speaking, and is expected to undertake a considerable amount of cul
hlral reading. 

Texts: The \\'riting of English, :\Ianly, Hickert and Freeman; Con
temporary Thought, Taft, ~IcDermott, and Jensen; \\'eb,ster's Collegiate 
Dictionary. 

Instructors: Eagleson, fIuse, .Tom's, ~rac~Iinn, \Yilliallls. 

En. 7 a, b, c. SURVEY OF ENGLISH LITERATURE. 8 units (3-0-5); first, 
• sccond 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 
Henaissance; in the second term on the life and literature of the 18th 
century; in the third on the Victorian Era. 

Texts: The Oxford Shakespeare; British Poetry and Prose, Lieder, 
Lovett and Root. 

Instructors: Eagleson, Huse, Jones, Judy, MacMinn. 

En. 8. CONTE~IPOR"RY ENGLISH AND EUROPEAN LrrERATuuE. 9 units 
(3-0-6); first, second or third term. 

Prerequisite: En. 7 a, b, c. 
A continuation of the suney of English literature to cover the period 

from 1890 to the present, with some extension into Continl'ntal litcrature. 
"'idc reading is required. 

Text: Traditioll and Experimcnt in Present-day Literature. 

Instructors: Eagleson, .Judy. 

En. 9. CO:S'l'E::\IPOIL\RY AMERICA" LI'TElL\T[fHE. !) units (:3-0-G); first, 
s('cond or third tcrm. 

Prerequisite: En. 7 a, b, c. 
A survey of the literature of the United States during the past ha1£

century, with emphasis upon the chief writers of the present time. Spe
cial attention is given to the reflection of national characteristics in the 
novel, the short story, drama, and poetry. 

Text: Recent American Literature, Foerster. 
Instructor: MacMinn. 
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Ell. 10. :\1 ODEllX Dlu}!.\. () units (8-0-G); fir.st, second or thi nl 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. 'Vide 
reading of plays is required. 

Text: Chie:f Contemporary Dramatists, first series, Dickinson. 

Instructors: Huse, MacMinn. 

En. 11. LITER \TGIlE OF THE BIBu. 9 units C~-0-6); third ti'rm. 

Prerequisite: En. 7 a, b, c. 

A study of the Old and Xew Testaments, exclusively from the point 
of view of literary interest. Special attention is !!iven to the history of 
the English Bible. Opportunity is offered for rcaelin!! modern literatnrp 
based on Biblical subjects. 

Text: The 1\lodern Reader's Bible, Moulton, 

Instructor: Mac:Vlinn. 

En. 19 a, b, c. DEIL\TIKG. 4 units (9-0-2). 

Eleclive, wi lh the approval of the Hegistration 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, 9 units (1-0-1) in the second tcrm, and 4 units (9-0-9) 
in the third term. Lecturcs on the principles of formal logic and the 
theory of argurnentation and debate. 

Instructor: rntereiner. 

En. 13 a, b, c. REAIlIXG IN EXGLlSlI. Cnits to he (leterlllill('(1 for tIl(' 
individual by the Department. 

Elective, with the approval of the Registration Committee, in any 
term. 

Collateral reading in literature and related subj ects, done in connec
tion with regular courses in English, or independently of any course, 
but under the c1il'ection of members of the department. 

En. 14. SPECIAL C01\1POSITION. 9 units (1-0-1); any term. 

This course may be prescribed for any student whose worl, in com
position, general or technical, is unsatisfactory. 
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En. 15 a, b, c. JOL"RN.\L1S}I. 3 units (1-0-2). 
Electi,-e, with the approval of the Registration Committee. 

A study of the principles and practice of newsp'lper writing, editing, 
and publishing, especially as applied to student puhlications at the 
Illstitute. 

Text: Xewspaper 'Vriting and Editing, Bleyer. 

Inst ructor: :\laC::\linn. 

En. 16. SPELl.lNG. X a credit. 

This coursc may be prescribed for any student whose spelling is un
satisfactory. 

En. 20. SU:>DIER l1EADIXG. 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. LrIE1L\'l'[SRE. 9 units; first, second and third tcrms. 

A study of some selected period, or type, or author, or group of 
authors in American, English or F:lIropean literature, with an introuuc
tion to the methods of research amI criticism applicable thereto. 

Instl'llelol's: ('l'aig, Eagleson, ITuse, Judy. 
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Tile ('ourses ill tllis dl'j>:trlltlcnt al't~ arrangt,'d !lril1l:lI'il,\' 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, U. ELlDlE"I'l'ARY FUENcH. 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; Technical and 
Scientific French, \Villiams. 

(N ot offered in 1030-31.) 

Instructor: :!VI acarthur. 

L. 11. ET.E~IE"TARY IT.\I.UN. 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 ~Iathematics. 

Text: Elementary Italian, l\Iarinoni and Passarelli. 
Instructor: ]\1 acarthur. 
(K ot offcred in 1930-31.) 

L. 302 a, b, c. ELDIEX'l'AI(Y Gl:IDL\X. ]0 units (1-0-G); fh·"t, second 
<lnd third tCI'Ill';. 

This "uhj('ct is 1'1'(''''llt('(1 ill the ",,"(' IIl'llllH'J' <I, llie Ekllll'lIlary 
Frellch. 
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TextS: First German Course for Science Students, Fiedler and Sand· 
bach; German Science Reader, ·Wright. 

Instructors: l\lacarthur and Bunge. 

L. 35 a, b, c. SCIEX'l'IFIC GEICIL\X. 10 units (4-0-6) first term; 6 units 
(3-0-3) second and third terms. 

Prcl'cI]uisite: L. 82 R, b, c, or one year of college German. 

This is a continuation of L. 32 a, b, c, with special emphasis on th" 
rea.ding of scientific literature. 

Texts: Aus del' \Verkstatt grosser Forscher, Danneman; Die Radio'
aktivitat, Fajans; German Science Reader, \Vright. 

(N'ot offercd in 1930-~n.) 

Instructors: Macarthur and Bunge. 

L. 39 a, b, C. READING IN FREXCJI, ITALL\N, OR GER~IAN. Units to be 
deterInined 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 
1I1l1]"r direction of the department. 

L. 10. GEIDIAN LITERA'lTHE. () units (:l-I!-fi); first t(,[,lll in 19:10<ll; 

tliird term thereafter. 

Prerequisites; L. 32 a, b, c; L. 35. 

The reading of selected German classics, poetry and drama, accom
panied by lecturcs on thc del·elopmcnt of Gcrman litcraturc. Elective 
and offered ouly to students whose work in the prerequisites has bepn 
aboyc ClYCrage. 

Instructor: l\lacarthur. 

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 Greck 
Words in English, Including Scientific Terms, Hoffman. 

Instructor: Macarthur. 
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HbTORY AND GOVERNMENT 

PROFE,;sorlS: ,TOllX R, }L\C\RTlICR, \\'nLLur B. }IexTw 
;\~~()CL\TE:-i: G:J})FHEY I)~\'Ylr:::-i, ),L\x F.\H;L\~D 

~\::-;SI~'L\:\T _1.)HOFr:s~OJ{S: E. L, 11.\ltY1':L S. JIARnlS()~ 'l'llO:tISO:,,\ 

READEU: J OHX II. }IAxsoN 

UNDERGRADUATE SeE] ECTS 

II. 1 a. h~ c. ~\~CIE~T X~""-D :\Il;])TEY"\L IIlsTo:n~. :) unit" C~-()-2); fir;-.t, 

second and Uri rel terms. 
Lectures and discussiolls upon the parly ciYili"lIions out of which 

modern Europe dcYcloperl, and u)1on the institutions of the Middle Ages. 
The students are referred to origin:,] sour('('s in the library. 

Texts: Ancient Times, BrC'astcd; History of ,,'('st(']'1\ Europe, Vol. I, 
Rohinson. 

Instructors: Macarthur, Thomson 

I-I. 2 a, h, c. }Tom:TlN' EmwI'EA" HTSTOHY. (j uni!s (!-O-I.); first, sec
ond and third t,errns, 

Prerequisite: En, 1 A, h, c. 
The general politic,,] "!leI so,,;;'! historo' of Fnnlp" from 1501) to 1926, 

presented as the backgronnd And dCl'clopment of movcments underlying 
present conditions. 

Instructors: Han'cy,:\1 Ull 1'0, Cntcn'irwr. 

H. 5 a, h. CGRREXT'ToI'ICS. 2 units (1-0-1); first :mel seconc] terms. 
This course is lIi\'('1l (,ollatnally with .scnio]' hUIl1:tlliti,', clectin's, and 

is articulatcd ',\-ith a s('kctccl ,,'cckly journal of genera! inform'ltion and 
opinion, 

H. 10. THE CONSTITUTION OF TIlE {J",ITEll STATES, 9 units (1-0-1); 
third term. 

A study of the principles :lll,l prOl'isioI1s of the nalional constitution 
in the light of present-clay intcrpretation by the courts. Hcquired of all 
seniors. 

Instructor: ::\1unro. 

H. 14. IhsTOHY (IF CJJ.inSTI.\~ITY. !) unit,; U;-fJ-n) ~ f-,('('ond tCl'rn. 

Lectures and class work on the historical facts underlying the origin 
of Christianity, the rise and content of early Christian litcrature, and 
the growth of the Christian organization to the present time. 

Text: ,,'alker, History of the Christifln Church. 
Instructor: Thomson. 
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FIFTH-YEAR AND ADVANCED SUBJECTS 

II. lilli, S';'II:-';,\)( 1:-'; A)IEHIC.\:-'; 1l1S'!"0)(¥ "\'" C;OYEH:-,;"a;:-';T, !) lIIIih 

(I-O-S) ; tir.,t, second 'Ill" thi"" (erIl"', 

Ope n only to fifth-year students and scniors who havc attainc,] honor 
grades. 

Fir:--;[ [crill! The ElItr1i,h n<lektr"OlIlHl of AIIH'ric<l1l Ili,,[or.', 
Illst __ ruc[or: D''''ies, 

SCeoLJIll\ Hna thil'd krllL';: The Dt'yclopIll('nl of Alilcricall Political J 11-

slitutin11', 

Instructor: i\J Ullro, 
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ECONOMICS 

PROFESSOR: ORAIlA~l .\. T,,\1:><G 

,\SSOCIXl'1: PROFESSOR: HOH.\O: X. GTJ.B1:WI' 

ASSIST.\:>;'!' l'HOFESSOHS: PHILIP S. F,)(,,;, n.\ y E. UXTEREl:><I:n, CLYDE \\' OJ.FE 

The subjects in this group have the twofold purpose of giving 

the student an insight into fundamental economic principles, and 

of acquainting him with some of the aspects of the practical 

operation of business enterprises. They furnish the important 

connecting link between the technical engineer and the man of 

affairs. 

UNDERGRADUATE SUBJECTS 

Ec. g. OEX ERAL EcoNo~rrcs. 6 units (3-0-3); first term. 

The principles of economics governing the production, distribution, 
and consumption of wealth, with particular reference to some of the 
important business and social problems of the day. 

Text: Economics, Vol. I, Fairchild. 

Instructors: Laing, Untereiner. 

Ec·. 3. EcoNmrrc HISTORY. g units (1-0-1); second term. 

The general purpose of the course is to show the dynamic nature of 
economic society. The various stages in the development of economic 
life from primitive beginnings to the industrial revolution are dealt with. 
The problems of economic organization that have arisen under a com
petitive and a quasi-competitive system are considered from the point of 
view of the causative and developmental influences which have pro
duced them. 

Text: Introduction to Economic ITistOl"}" Oms. 
Instl'llctor: Laing. 

Ec. 4. SEI.ECTEIl Eco"o~11C PnOlll.F."s. 4. llllils (,?-O-.'2); second term. 
Prerequisite: Ec. 2. 

A development of the course in General Economics, presenting a 
fllller treatment of 'lW('ific jJroblellls such as: trlll1-'porflltioll, ag-ricultlln" 
Jabol' legislation, .s()(·iaJi.slll, pl'c,,'nt labor polici('s. 

Text: Economics, Vol. IT, Fairchild. 

Instructors: Laing, l;ntereiner. 
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Ee. 10. :\IATIIDUTICS OF FI"""CE. 4 units (1-0<{); first term. 
The mathematical theory underlying compound interest, annuities, 

and maUlematical expectation, with npplication to such subjects as the 
accumulation of reserves, the amortizalion of debts, eHlluation of bonds, 
partial payments, capitalized costs, and insurance. 

Text: :\Iathematics of Im'estment, Hart. 
Instructor: 'Volfe. 

Ee. 11. STATISTICS. 3 units (1-0-.2); second term. 
Statistical methods and the graphic portrayal of results, with their 

application to concrete business proolems. 
Text: Elements of Statistical J\Ielhod, King. 
Instructor: 'Vol fe. 

Ec. lB. ECONO"IC HISTORY. 6 units (2-0-1); third term. 
A. more detailed treatment of the subjects tiisc""ed in 1':C,)]WIIlics :l. 
Text: Introduction to Econolllic IIislory, Gnls; and olher reading 

to oe assigned. 
Instructor: Laing. 

Rc, 17. ACC01;"TI"G. 9 units (3-0-6); first, second 01' thirrl tenll, 
Open only to cngineering ;,tUl1cnts in their .J unior year. 

This is a course in the interpretation of the financial staten1ents \vith 
which engineering students who cnter business will corne in contact. A 
description of bookkeeping mcthods is presented, but not in sufficient 
detail to enable the average student to keep a set of business 'oooks. 
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, 'Valker. 
Imtructor.,: Fogg. Gilhert. 

Ec. 20. FI"A"CIAL ORGA~lZ.'TION. 8 units (3-0-5); third term, 
Prerequisites: Ec. B, 4. 
A general study of the financial organization of society. The course 

includes a study of the following topics: Principles of money; nature and 
functions of credit; the varieties of credit instruments; the market
ing of low and high grade securities; the fUllctions of the corporation 
and the stock exchange as capital-raising de"ices; the development of the 
banking system and the general principles of banking, including studies 
of commercial banking, the national banking system, and the Federal 
Heserve system. 

Instructor: Laing. 
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Ec. 25. BUSIXESS LAW. 6 units (3-0-3); third term. 
The principles of law as applied to husiness affairs, including discus

sion of such fundamental topics as the definition of law, its sources, and 
a brief study of the law governing contracts, negotiahle instruments, 
agency, partnership, corporations, and employer's liability. 

Text: Business Law, Conyngton and Bergh. 
Instructor: Untereiner. 

Ec. 30 a, u. BUSINESS AmIINISTRA'l'ION. 8 units (3-0-5); first and 
second terms. 

General consideration of the problems of business and more detailed 
study of the rrwin problems, including location of industry and plant, 
scientific management, wage systems, lahor relations, marketing and 
sales problems, financial organization and business risks, outlining prin
cipal forms of risk and methods of dealing with them. Discussion of 
tbe forms and varieties of business unit; individual producer, partner
ship, joint-stock company, and corporation. The principles and technique 
of foreign trade. 

Instructor: Laing. 

Ec. 34.. COR1'OltATIOX FINANCE. 6 units (B-0-4); first tcrm. 
Corporation promotion; tbe 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, comhination, 
and reconstruction of corporations. 

Text: Corporation Finance, Dewing. 
Instructor: Laing. 

Ec. 45 a, b. SE;\IIN Aft IN SOCIAL AND ECONO~fIC OUGAXIZATIOX. 4 
units (02-0-B); second and third terms. 

This course consists in weekly lectures and discussions of the devel· 
opment of economic and social organization from a hroad standpoint, 
and includes consideration of such suhjects 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 ftrst being cleyoted 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 lind 
scniors. 

Instructor: Laing. 
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FIFTH YEAR AND ADVANCED SUBJECTS 

Ec. 100 11, b, c. BesIx£ss Ecoxo~ITcs. ];] units (1-0-S); first, second. 
and third terms. Open to graduate students in engineering. 

This course presents the business aspects of engineering. There are 
four major divisions of the material: (a) a general description of the 
organization of business, with special attention to the activities which 
concern and offer opportunities to students trained in engineering; 
(b) the technology of business, including, more especially, accounting 
and statistics; (c) some principles of business economics, representing 
deduced generalizations basee! upon an observation of a large number of 
business situations; (d) an analysis of executive decisions in business to 
observe the executh'e point of view and to define the qualities exercised 
by business executivcs in the conduct of their affairs, as contrasted with 
the qualities used by engineers in the tcchnical divisions of business. 
The case system of instruction developed by the Harvard Graduate 
Business School is employed throughout the course. 

Text: An Introduction to Business, Gilbert and Gragg. 
Instructor: Gilbert. 



PHILOSOPHY, ETHICS AND SOCIOLOGY 

PHILOSOPHY, ETHICS AND SOCIOLOGY 

PnOlESSOH: TllI;OIJORI: G. SO.\I<ICS 
.'\.SSIS'l'AX'l' Puon:SSOl!: n.\y E. UX'l'EHEIXEI< 

UNDERGRADUATE SUBJECTS 

PI. 1. IX'l'IWD (TrW" TO PHILOSOPHY. 9 units (:3-0-(j); first tel'll!. 

A study of fundamental principles of philosophy. 

Text: Types of Philosoph:', Hockin/!. 
Instructor: Soares. 

PI. 4. TIlE EyOU"l'IOX OF MOR.\u'l'y' 9 units (3-0-0); ,';cmlld and third 

tnHls. 
Modern jll'Ohlcms of conduct in the light of an historkal survcy of 

the deyelopment of ethical practicc and thcory. 

Text: Dewey and Tufts, Ethics. 

Instructor: Soares. 

PI. 5. SOCIOLOGY. 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 inflnence of 
the economic, religious, intellectual and political interests. A course in 
principles, with theses assigned for the application of these principles to 
specific social problems. 

Instructor: Untereiner. 

FIFTH-YEAR AND ADVANCED SUBJECTS 

Pl. ]00. A STellY OF S()~H: 1\S1'1:(''1'8 OF PIIILOSOPIIICAL, E1'lIIC\L OR 
SOCIAL DEVEI,OPMENT. 9 units; first, second and third terms. 

Instructor: Soares. 



DIVISION OF PHYSICAL EDUCATION 

PHYSICAT, DmECTOR: \VIT,T,LD[ L. STAXTON 
T"STRUC1'OR: HAROLD Z. ::\lGSSEL~IAN 
ASSISTANTS: FRAXK A. C\ICKEU" H. B. CnOSIIY, .In, (haskdi>;dl), YAIXO 

A. I-Ioon-:il, LAYTON ST,\NTOX (coach of freshmen), "'.::11. GOTTSCH.\LI< 
(football and basketball), F. D. Darn:, (s"'imming) 

l'NDER,,".\Dr.\TE ASSIST,\XTS: PHILIP eIL\ \"IT" (wrestling), I\' rr,T.T.UI ('onE" 

(boxing), .J. A. "'INJ:I,.\Xll (hasel>all) 
CO"Sl'L'l'I"G Pll YSTCTAX: DIl. E. D. KIIE~!ERS 
PHYSICJ.\:; TO ATHLETES: Dn. FLOYD L. IT.\xES 

ADVISER IN ATHLETICS: DAVID BLANKENIlORN' 

PE. 1, 2, 3, 4. PHYSTCAL EDUC.WlO". 3 units; first, second and third 
terms. 

The physical education prograrn of the Instih"ite 1S baSed 
__ !_L __ _ 
Ull IHLltf,-

mural and intercollegiate sports in which all students are required to 
participate during all four undergraduate years. The intramural sports 
comprise competition between classes, clubs, fraternities, in all sports, 
including football, cross-country running, track and 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 maj or sports are developed. Fair-spirited 
and clean-cut athletic competition is encouraged as a part of the phys
ical program for its social and physical values, and as a foundation for 
gennine college spirit. During the freshman and sophomore years, all 
students are given physical strcngth and skill tests in the first and third 
terms. These tests are used as a basis of cOlllparison with other men of 
the same weight and height. COlTeetiyc or sJlecial exercises are pre
scribed throughout the four years for those WllO C<lIlllot cOlIlpde ill 
intramural or intercollegiate sJlorts. 
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DOCTOR OF PHILOSOPHY 

C.'HI, DAYlIl .. \. "])E"SO", B.S., California Institutc of T('chno]o!!y 

"'AHnEX KELSO"" ARXQrrST, B.S., \"hitllliln Collew~ 

LIm HEED BH"'XTLEY, A.B., Fnin·r.,it!, of California at Los Angeles; 

?ll.5., California Institute of Technolo!!y 
('TTM'LES TLn"I~EY CARTWRIGHT, B.S., California Im.titute of T('chnolo!!!' 

llExEDIcT ('ASSJ':X, A.H.C.S., IlllpcriaI Colle!!c of Seienc(' and Technology, 

London; :\1.S., California Institute of Technoloi-!'Y 

Cnu"G-Y AO CHAO, B.S., N ation:rl Southeastern UniYcrsity, Kanleing 

HAJ~PlT KOllLR.\L'SClI DAY, Ph.B., Yale Uni"et'sity 
CHARLES 1,E\\'IS GAZIN, B.S. and ;\1.S., California Institute of Technology 

1,1'xx Go!DL\~ IIOIHLL, B.A. anrlM.A., Fniyersity of 'rex;1S 

:'\ onRlS .J OJINS'l'O,,", B.S. anel :\1.S., :lIassachusdts T nstitllte of Tf'ehnolo!!r 

ILHI'II LEONARD LLPIIF.H, B.A. and M.A., t:niH'nity of Oregon 

DAXIEL BHENT :lIcHAE, D.S., Unil'crsitr of Utah 
\\'o\I,TER C IIRISTIAN MICTTELS, B.S., HenssPlaer Polytechnic Institut" 
BERX.'UD NETTI.F.1'ON MOORF., B.S., California Institute of Technology 

.T OlIN :\L\GXUS PEAHSOX, B.S., Vlli\'{~rsity of Chica!!o 

JA~IES I-IOJ.MES STUHDII'AXT, 13.;\. and M.A., Unil'ersity of Texas 

EDWARD Mouvrox THOHXDIKF., B.S., '\\'eslcyan Uni"crsity; A.M., Colum

bia University 
EmlER BHa:Low \\'m.I .. ,rAX, 13,"\" Cill'ldoll Collegc; M.S., Unil'ersity of 

J\Iichig:m 

PHYSICS 

HALPH BL\ISIH:LL .">TICT"S"", B.S., l\1:r.ssacllllsctts Tnstitut(, of 'l'eehnolo!!y 
:lIAURICE FilED II \SLEH, B.S., California Institute of Techn()logy 

()"lAR BunT R I('lf AHI>SOX, Ph.B., Yale Uni\'ersity 
(;.\I,EX BRAX])'!' S, JJ r:R\l:rm, B.S., l'cnnsyll';rnia State Collegc 

CHEMISTRY 

RICHARD \\'m'''I-:R S'I'I;XZEL, B.S., Califomia Institutc of Technology 
.TOSEPIJ ,\rIXClIESTEH VH>ISTOX, A.B., University of California at Los 

Angeles 



CAI.lFORNIA INSTITUTE OF TECHNOLOGY 

GEOLOGY AND PALEONTOLOGY 

HOLl.IX POLl .. \"" ECKIS, B.A., Pomona College 
LOZELL CHARLES HOOKII'AY, B.S., California Institule of Tl'chIlf)log-~' 

FHAX KLIX l\L\c l\1URPHY, B,A., Unin'rsity of California at Los AngE'les 
JOllN CL.\HK SL"!'HERL.I.ND, B.S., California Imtitute of Technology 

ELECTRICAL ENGINEERING 

EUGE"E ATWATER, B.S., California Institute of Technology 
JACK SCAREOROGGII BOREX, B.A., University of Redlands 
YInAN LY~rAX HOLDAWAY, B.S., California Institute of Technology 
EDWARD EYERETT KIXNEY, B.S., Michigan State College 
CHARLES COYLE LASH, B.S., California Institute of Technology 
J OHX GIBSON PI.EASAXTS, B.S., University of Southcrn California 
.T OIlN 'VILLLDr TIL\TCln:n, B.S., California Institute of Technology 

,'vIECHANICAL ENGINEERING 

DONAI.D SHEllmAN CLAllK, B.S., California Institute of Technology 
HARRY JA:>rES KEELING, B.S., California Institute of Technology 
GEORGE SCIIII.IJ LFI-'KIN, B.S., California Institute of Technology 
MASATJIRO HOWAHIJ XAGASHI, B.S., California Institute of Technology 
EZRA C. POS"ER, M.E., Cornell University 
Hmnm CHARI.ES HEED, B.S., California Institute of Technology 
IIOII'AHD V.TINFHEIJ "'AITE, B.S., California Im,titute of Technology 

CIVIL ENGINEERING 

DONALD PORTER BAHNES, B.S., Oregon Statc Collc!,c 
FREDERICK R. CUNE, B.S., California Institute of Technology 
THO}IAS HAYHUllS'£ EVANS, B.S., California Institute of Technology 
ERNEST BRANCH HFGG, B.S., California Im.titutc of Technology 
"'ILLIAJII HEXRY MonH, B.S., California Institute of Technology 
S.UlUEI. OUL\N, B.S., Cnlifornia Institute of Technology 

CHEMICAL ENGINEERING 

"'ADSWORTH EG~rONT POI-rL, B.S., California Institute of Technology 
LOREN 1'. SconLLE, A.B., University of Redlands 
FREDEHICK 1'1:,\Hl'E S'1',\1'P, A.B., Stanford University 

AERONAUTICAL ENGINEERING 

EU'-;EST ErmIN SECIILEH, n.s., nIH] M.S. in J\Iechanical Ellgilll'l"ing, Cali

fornia Institute of TCc\JlIulogy 



DEGREES CONFERRED 

BACHELOR OF SCIENCE 

(Stars indicate graduation with honor) 

DONAU) I\:REECK ALLISON 

IRA CHHIS'l'IA" BECHTOLD 

*TO}1 GIWHGE BER" HARIlI 

CLYDE L. BLOH::>! 

FRANCIS DASH WOOD BODE 

BERT VESSlE BIIASIIER 

CHESTEII FLUYD C"'RLSON 

J OIl" DRURY CLARK 

HORACE RICHAIID CRANE 

X ORl\[AN FUEDEfUCK DOHERTY 

HARVEY SELDEX E~'S'l'lHAN 

E'IORY LEON ELLIS 

JOSEPH FOLADAlIE 

MORGAN THOMAS FOR'lEY 

J ORN VVALLACE GAYLORD 

JOHN DOUGLAS HAMILTON 

ROLAND CYRIL HAWES 

ROLAND FREDERICK IIODDER 

:)eie 11('(; 

RAY}IOND 'VI.'>I'IELIl HOEPPEI. 

HE.'>H Y OSCAR hrLS 

(hTU PHnI]' .lANSSE.'> 

.rOSEF JEHOME JOHN SO.'> 

TRUMAN HOWARD KUI1.'> 

HARLAND HAY :'tIuss 

.TOHN STALlCEII 1HuRRAY 

,V ARIlEN CAMPBELL ~ ELSON 

L~, WIlE" eE C~\HJirON ~ YE 

HERBERT GOOD}IAN S~, WYEn 

DAVID ,VALTER SCHAUF 

FREDERICK SCHELJ~ SCOTT 

*ROBERT INGERSOLL S'l'IRTOX 

*OSCAR FUANZ V AN BEVEREN 

SAl\IrEL STEW"\RT ,VEST 

\\FALTER D"[;,~BAU 'VILKIXSON, JR. 

ROJlERT ""AlIIIEN ,\TILSON 

Enyineerin,ij 

FRANK EDWAll]) AI,DERMAN 

J 011 X EDWARD .. i\N DEUSQ ~ 

VVILllLR WALTER AYERS 

HOWARD EUGENE BAKER 

.J. R. LESTER BOYLE 

ROBER"I' HENRY BUNGAY, JR. 

ALBER'I' BUTLER 

DEANE E. CAIlBERRY 

HOWAIID CAllY 

BEIITHAM HI;SSr:l.L COUPLAND 

FilA" KJ,]N GOODH1(,1I CRAWFORD 

HEHBER'l' HADLEY D'>:ARIlUIH'I" 

LYON SPHAUUE de CAMP 

HOSCOE PHILLIPS DolI'>;s 

KAliL HEIDIAN EFFJ\fANN 

ORRIN l\IA'l"l'IIEWS ELUOT'I' 

EUGE.'>E VANCE ELUS 

LAWRE"CE Gn.BER'l' FENNER 

IIENRY EDWARD FUAC]{EI! 

CLINTON EICGENE GATE, 

CLYDE EDGAR GmBLER 

ED~'1UNll GLE~ GIL\~'l' 

J;'m;J) HESTU>; C;ROC II 

.IOHN LELAND IIALI. 

\VILLlA31 REI,L lIATCH, .In, 
.JOHN FRED HESSE, .TH. 

ERNEST ClfltISTL'N IIILL~IAN, ,JR. 
TIlO"AS TA~IO'l'S[J HIYAMA 



':.ILIFOR0;JA J0;STITt:TE OF TEDI0;OLOGY 

BACHELOR OF SCIE:-':CE 

R>:A F ,\!{L HopP};R 

S.UlL"};L Elue HOWSE 

ALEX IVAN IGXATIEFF 

IL\ltLEX RICHAlln EItNEST .ToXEs 

\VII.LL"\[ FHAXnS KELLEY 

I-Il:GO OTTO K,.EINBACll 

EDWARD KOEII~I 

}IEI.nx LAWnEXO: L>:l'PElIT 

EnNEs'!' LEYINE 

R. STANLEY LOlW 

J,DIES I-I. 1\L\(:Dox ALD 

HARRY SI1..\'1'T1'(';C :\L~sox, .T R. 

HARRIS KENXETII }L\l:ZY 

HALPH STEWAlt'l' :\IcLEAN 

KENXETII L. ::\1II.E5 

*FnANK ::SEFI<' ::\10YE:ts 

EL~lER ::\[ASON Ml:l"F 

HENRY GI.YSSOX ::\1 YEnS 

ARTHUR BEHREND XO"AN X 

JACK DEAN PRITCHETT 

*GEORGE \VII.ll>:R IlEAn 

GEORGE L.\\ntEXCE REYXo!.n,; 

"'ILLL"r CIInlS'1'Ol'llER HIGGS 

GE(JHGE . \Wl' fI l'lt Hoss 
LLUYD \\7.U,L.\.CE RrssEl .. L 

~DAVID SlIr:tTET 

JOlIN CIlARI.!" SIT [ELllS 

::\IrCIL\EL ::\Imu"s S'LYER~!AN 
*TlIEODORE FRAXK S'l'IPP 

A l:S'1'IN STRONG 

.J OlIN B. S'1'UlWESS 

KATSUXOSIILX St:ZUKI 

FUEIlERICK THAYER S\VfI'T, JH. 

EUGE1'.'E l\IEHL1X TlIAYEIl 

.TOlIN 'VII.LIA:>r TOWLER 

HOWARD 'VINFREn \""'TIl 
*GEOi!liE R,CHARD "'llEELEi{ 

DUDLEY LA\\"1'ON "'flITE 

X A'fIlAN 0,\ VIS \\T Ti I'!',\L\ X, .TIt. 

OSlL\l.n FIt.\XCTS ZAllX, .TR. 

SIIlNEY ZII'Sl:lt 



JUNIOH Tn,\\'EL PHIZE,,: Lrc\s A. ALDEN, CARTER II. GHEGOHY, nORERT B. 
JACOBS, L~""REN(,E E. KINSLEIl, R,\Y~IOND A. PE'I'EIlSON 

./LNIOH SCIIOLARS: HmL\RIJ "'. FINNEY, CIL\ll!.ES :\1. H.\HSII, CIlAIlLES \\' • 

• TON!:S, 'rTLI.I~\" H. P,CICERt:q:, J ,\N G. SCI LUI S'L\ 

SOPHOMORE SCIIOLARS: ILutRISON S. BACK"", DAYTB F. BE,nmR, F,UGENE 

:\1. Bnl:NNEH, RM.PI[ p,. BnlNE, .Tn., CTunLl:S D. COnYEJ.!., TIlEN'!' R. 
D,DIES, (;UEGOHY K. HAH'!')L\NN, L .. LHTSON LASLETT, 'VILT,LUI A. 
~IERS"IAN, ,"VESLEY 'V. KELSON, ClIARLES D. I'EIlRINE, LOFIS .1\ .. PIPES, 

\\'.\LTER Sn rOI;rz, REJ:NII.\](]I'l' SClI1:1I)I.\,.,N, In., .MoSES \\'IDESS 

11"'RESHl\JAX SC1-f OL\HS: 

,\',u:l'Im ED,YAH/) ANDERSON, Pasadcna Junior Coll(,ge 

HAHOL]) Con "U.TL'S Bn.\DI,EY, \\'i'iC'onsin l:nin'l'.sity I Ii!!ll School 
HENRY .T. Bnu'lAN, Manual Arts Hi!!h School 
ROBERT ALEXANDER DmTl<IClI, Los Angeles Hii'll S('hool 
HAROLD D~~YIIl MIcIIENlm, Pasadena Junior College 
XELSON PERRY Kn:s, Hollywood Hi!!h School 

*,J OlIN FREDERICK PE,\RNE, Hollywood High School 
HERBERT SI'E XCEIt RrnNEll, Long Beach Polytcehllic Ilip;h Sdlool 

CONGER PEACE PRIZE: 

ItonmtT SJJAHI"ll I{~\T':\IO:\D CHO~ILLY 

i'.1\lulnni RclloJar. 



<&rui'tuutr ~tui'trl1hj 

Ablne\'iatio1l5: Eng., Engineering; Sci., Science; E.E., Electrical Engineering; 
\1.E., 1\Iechallical Enginee,-ing; C.E., Civil Engineering; eh., Chenlistry; Ch.E., 
Chemical Engineering; Ph .• Phy.-;ics; Ce., Geology; ~ra" l\Ia1hematics; A.E., 
;\('rollalltical Engineering; Bi., Dil)}llgy. 

;\'\J\1E 

,\m-:R, RAYMOX]) \VELLT""T"'; 
B.S., California Institute, 1:)22 

.\ "()EH~O", AI,FRF.D B. C. 

\L\ J(lR 

~\'H i E( T 

RE. 
JIOME Apl1!H.SS 

P,lsaclf'na 

Ph. Los A ng;clcs 
i\ngclc..;, 1928 A.B., Ulliversity of Califorllia at Los 

A"DERSON, GIWIWE HAROLD Ge. Burbank 
,\.:If., 1920 A.B., Stanford UlliYer::-ity, 1917; 

A"DF:s, A~nrox S. 
B.S., Montana State College, 1930 

A.E. Andes, :V[ontana 

R\RTON, RORER'!' C. Ch. Pittsburp:h, Pennsylvania 
B.S., Carnegie Institute of Tc~'hn()logy. 1929; 1\1.S., 1930 

B>:ELEU, RAy~roXD AR'l'lIrR Ph. Pasadena 
B.A., Pomona Collf'ge, 1927 

BTXDER, .r OlIX LI.oy]) 
n.s., L"'ni\'ersity of Saskatchewan, 

BL.\CKBTTRX, Jonx FRAXCIS 

Ch. Saskatoon, Sask., Cannrla 
192R: "M.S .. 1929 

R.S., Unil.'C'n::ity of Chicago, 192fl 
BLEAKNEY, 'VILI,JAM MCCHESSEY 

B.S., \Vhitman College. 1926 
B I.OTTM, CLYDE LEHSHARD 

B.S., California Tnstitute. 1930 
BODE, FRANCIS D.\SIIWOOD 

B.S., t:llifornia Tnstitute', 1930 
BOTSFORD, .T.nIEs LAWRESC'E 

B.A., TTnin'rsity of 'Va~hington, 19:28 
ROWEN, WIT.LTA~I HAROT,D 

B.S., l Tni"\'ersitv of California, 1928 
BOW~fAN, ,ToRX RIDGWAY 

Ph. Holl~-wo()(1 

Ph. Pas"rlena 

Ch.R Los Anp:e1es 

(ie. South Pasar1f'na 

1\1 il. Seattle, 'Vashin!!ton 

A.R 

Ph. Pittshurp:h, Pcnnsyhnnia 

A.E. CODenhag-f'n. Df'nmark 
Copen),nc:en. 1911; ?If-S .. 1914 

B.S., lTni\'ersitv of Pittshurgh, 1929 
BRA HTZ, .T OTTS HENHY A TTGeSTFS 

n.s., Rova1 T('chnical Cnllege in 
BR.\SS, PTTTI:IP D.\YTS 

B.S., Yale l TniYcrsitv, 1 c)2g 
BnO.\DWELT" S.DITTET, JOX.\1'TL\N 

R.S., Throop Colle.Q'C' of TC'chllo1ngy, 
nnOCK'V.r\Y~ IJ.\,VHF.XCF. OT.TX 

B.S., 1 T ni\'cl"",it.\, of Nchr;J.<;k~\, 19:?9: 
nROOK~~ RRXEST AWI'nrn 

B.A., Pomona Collpg"C', 1C):?7 
C.nrPBET.L . .T. STl'\RT 

B.S .. ('a1iforllia 
CAnRERRY. DEANE 

B.S .. ('alif01·niZl 
('ITEO. ST-PISG 

Tnstitute, 1 C):?(i 
En,vJx 
Tnstitute. pnn 

Ch. Elmwood, Connf'eticlIt 

Ph. :\-Tonterev Park 
191~: ?\f.s .. 1TniY~r<;ity of Chic~gn, 

('11. "'khita, Knnsas 
015 .. 19,0 

:\..R Clarf'mont 

Ph. 

C.R Pasndena 

Ma. X ankinp:, China 

1920 

R.~ .. 1"'niyer~ity of Nanking, 10:?(): ".'f .. \ .. 1JniYersity of Southern California, 
1930 

CLARK, DOX.\LD SIIER~f.\X ~1.R. Bakersfield 
B.S .• California Tnstit\1te. 1929: '1f.S .. 1 q,o 

('I.r-rENTS, TTTo)fAS (if'. TTolh-woocl 
E.~f.. TTlli\·er~ity (If Texz\ ..... 1922: -:'II.S., Cali[nrniZl rlJ~titllt(', 19.1,l] 



GRADUATE STUDENTS 

~:\ME 
CLIITOHD, ALFHEU IIOHLITZELU: 

SUB 1 Eel' 

Ma. 
ITO")'IE .\LJLJI<ESS 

Pasadena 
B.A., Yale l:ni\Trsity, 1929 

Cox, EVERETT FILe'» KL!» 
A.B., i-.liami Glli\'ersity, 193U 

CRAIN, JOIlN JAY 
1I.E., Cornell l"'l1i\'er~i1y, lSSlG 

CRAvrrz, P:HILIP 
B.S., California Institute, 11)29 

DAl\ISGARD, I,INeOL" C. 
A.B., Cnioll College, 1913 

DELSASSO, LEO PETER 
A.B., university o£ Caiiiuflli:l at Lvs 

DELSASSO, LEWIS A. 
B.S., Uuiversity of California at Lu.':> 

DE~IING, JOE HORACE 

Ph. Eaton, Ohio 

Ph. \V,dlingford, COlllwcticut 

C.E. Pasadena 

1\la. Pasadena 

Ph. I,os Angeles 
Atlgdeb, 1Y25 

Ph. Los Angeles 
.Auge1es, 1930 

Ph. Lincoln, K ebraska 

2R3 

B.S., uniYersity of Keuraska, 1930 
DONNELLY, JYIAUHICE GHIRARR Ge. .T ohnsonbul'g, Pennsylvania 

E.i\I., Coloradu School of l\Iilles, 1929 
DORLAND, IiOBERT ELMORE Ph. San Diego 

B.S., University of Chicago, 192...J
ELLIS, EMORY LEON 

B.S., California _ Institute, 1930 
ERICKSON, ELLIS OSMON 

Ph. San Diego 

E.E. Pasadena 
B.S., University of North Dakota. 1923 

ETOW, El'l'ARO . A.E. Glasgow, .\'Iontanrr 
B.S., Montana State College, 1930 

EVANS, ROBLEY DUNGLISON Ph. Alhambra 
B.S., California Institute, 1928; ~M.S., 1929 

FOCKE, AU'RED BOSWORTH Ph. Pasadena 
B.S., Case School of Applied Science, 1928 

FOLSO~l, RICHARD GILMA» M.E. Pasadena 
B.S., California Institute, lY2:); nI.S., lY2l) 

GATES, CLINTON El:GENE E.E. Pasadena 
B.S., California Institute, 1930 

GOTTSCHALK, 'V IN STON .MALCOL~[ 
B.S., Princeton University, lY2l) 

lIABLUTZEL, CHARLES EDWARD 

Ph. 

Ph. 
A.B., Stanford University, 1925; A.1\!', 19.2G 

Washington, D. C. 

San .Jose 

IIAEw, A"DREW V ASILY E.E. Harbin, China 
E. and E.1L, Polytechnic Ill::,titut~, Harbill, China, 1928; 1\1.5., C~:t1iforni3. 
Institute, 1929 

HASLER, MAURICE FRED Ph. Hollywood 
B.S., California Institute, 1Y29; 11.5., 193() 

HASSLER, GERALD L. Ph. St. Louis, ~Iissouri 
B.A., \Vashington Univtrsity, 1926; ~l.S., 192:) 

I-IERGENROTHER, ItUDOLF CLEC>rENS Ph. Schenectady, K ew York 
B.S., Corllell University, 1925; ~l.S., Pellllsylvania State College, lY28 

HILL, EArlL S. Ch. Pasadena 
B.S., Oregun Slale College, 1930 

Eo, TSENG-Lou Ph. 
B.S., .i\ational Ctntral UniYersity, :\ankillg, 

HOARlJ, JAC>lES LYNN Ch. 
B.S., Ulli\er~ity of \Vashingtoll, 1Y2~; ~l.::-;., 

HOEPPEI" RAYMO"flJ \VINFIELD Ch.E. 
B.S., California Institutt', 1S/30 

Chuki, Chekiang, China 
China, 1927 

Seattle, \Vashington 
1929 
Arcadia 

HOOVER, V ALSO ALEX E.E. Pasadcna 
B.S., California Institute, 1927; 1\1.S., 1928 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

XA1JE :,eBIECT IJO~IE AUD1{ESS 

lIOCSE, I-IAHHY ,V. Ch. Pasadena 
ll.S., Califurllia 111~titlltc..', l~~J; ..\l.S., 1926 

lIliFI, LOHEXZ Dl'L>L\l{ Ph. ~ormall, Oklahullia 
.A.B., Ll1i\er~ity of Ukbholll<J., lSl2;-; .. U.S., 1928 

IILLTGH>:~, lL~Ll'lI tL""lUXD Ch. Lus Angcles 
n.s., L~lll\er!::>iLY ut l'aliiurll1<J., lSlZ.s; ..\1.S., "Cniversity of Giah, 1s!2~ 

JUTltEYS, CEClL E.!'. Ch. San Angelo, '1'<.>'''''' 
13 ... :\., Cni\ er~ity of Tcxas, lSi.?5; "\1.A., 1)127 

KlIIKPA'l'I<1CK, lL\lwy ALLISTl:t{ 1'h. Eagle Rock 
B.S., Occidental College, 191-.f 

K CETHE, .AU"ULU J\IAHTI" 
Ph.B., Ripon College, 1~2G 

LASH, CHAHLES CUYLE E.E. 
n.s., Calliornia Institute, 1<)2,s; .. \LS., 1~3u 

:\Iurshfielcl, \\'iSCOllsin 

Los Angeles 

LEE, EDSO:N CHUHCHILL KE. Petosky, }Iichigan 
B.S., California Institute, 192:; 

I .. l~EHl\lAKEHS, J OHX AXDUEWS CII. Omaha, ~ ebraska 
B.S., Iowa State College, 1928; "\1.S., 1~J..2:J 

LEn"E, EUXEST C.E. Long Beach 
B.S., California Institute, 1930 

LEWIS, CHAllLTON .MIXER 
B.A., Yale Ulli\'ersity, 1929 

Ph. Xcw Haven, Conncctielll 

LEWIS, \Vn,LIA:'.< BRAOLEY Ch. Los Angeles 
B.A., \Villiams College, 1927; :.:\1.S., California Institute, 1929 

L'NIJ"GllE:N, CARL CLAIlEXCE Bi. Pasadena 
B.S., University of \Viscol1sin, 1022; :;\I.S., 1923 

LISSMAN, ~lAI:CEL ALFllED Ph. Alhumbra 
A.B., SUlllfunl Lniversity, 1925; E.E., 1926 

LUIDL'N, J(ENN>:TH ELMO Gc. Pasadena 
B.S., California Institute, 19~5' 

L[;FKI~, GEOHGE SCHILD 

n.s., California Institute, 1\)20; 
MAHSHALL, DONALD E. 

E.E., University of Iowa, 1925 
MARTIN, ROllERT SAMUEL 

A.E. 
M.S., 193IJ 

Ph. 

}la. 

I,os Angclcs 

\Vilkinsbllrg, Penllsylvania 

Gary, IlHlialla 
A.B., University of Pitbburgh, 19::9 

Gc. Pasadena MAXSON, JOHN HA\'ILA"1l 
B.S., California Iustitute, 

lV1AXSTAll'l', FRANCIS W. 
nI.E., Cornell Cniver-.,ity, 

McFADDEN, FRED LEE, Ja. 

1927; :M.S., 1~J20 

E.E. Pasadena 
1916; ;JI.S., California Institute, 19,iS 

Il.S" St. i\Iary College, 1930 
lV1cMOluus, JOlIN 

A.n., College of Emporia, E!24 
MILLS, ROSCOE H.\IILAN 

B.A., Pomona College, 19:::8 
MOUZON, J. CARLISLE 

A.E. Rolling Fork, 1\lis.,i,,,ippi 

Ch. Strung City, Kansas 

A,E. Phoenix, Arizona 

Ph. Abilene, Texas 
A.B., Southern l\lethodist l,~lli\er::,ity, 1S!2i 

lV10YERS, FRANK XEFf' A.E. Highgrovc 
B.S., Caliiornia Ill~titute, 1930 

,MUNRU, GEOHGE CLARKSON 
A n., University of Californi~l at 

lV1 URDOCH, PUILIP GRIFFIS 
B.S., Californi::t Institute, 1929 

lV1URRAY, JOlIN STALKER 
B.S., California Institute, 1930 

MYERS, ALDERT EDWARD 
B.S., California Institute, 1929 

Ph. IUfte, Culorado 
L()s ~\\lgel(:s, 1925! 

eh. Pasadena 

Ec. Pasadcna 

Ch. Los Angeles 



GRADUATE STUDENTS 

X.nrl 
i'> AGASllI, -'IASSIIIlW HUIL\IW 

:"""JL" 1l1l:.lT 

A.E. 
B.S., Califurnia Instil1.-ltt:, jq.l(); :\l.~ 1~3d 

I£LJ:--!E ~\lllJi{ESS 

Delta, l'tah 

XEDDEI(}IEYEI<, SETH HLXII¥ Ph. San Clemente 
.A.B., Stalliurd "Clli\·ersit~., 1~,\20 

i'>EIIElt, HEXI<Y VIC£OI< 
B./\., P011lona Cullege, 192r) 

NICK.l::LL, FHAX.K .Lt\XDREW 

Ph. 

Ge. 
B.S., Califurnia Institute, 192,; ":\1.S., ]S128 

Pasadena 

Lo . ., Angeles 

XOLAXD, TllO:\_L\'S J. C.E. San Diego 
B.S., California Institute, 1929 

XO:HANX, ARTHUH BEHItEXIl 
B.S., California Institute, 19,W 

XOllTH, DWIGHT OLCOTT 
B.S., \Vesleyan elli\er~jty, 193U 

E.E. Whittier 

Ph. \\Test Hartford, COllnecticut 

OSWALD, ,\V. BAILEY A.E. Hollnvood 
B.A., UlliYersity of Califol'lIia at ;\llgclcs, 1927~ 

l'ATTERSOX, JOHN \\'ILFltEll Ge. Lo, Angeles 
1\1.E., Culorauo :;chool U1 ~lilll':3, iSJ..?]; M.A., rniY<:rsity at \Vyumillg, 1926 

PLEASAN'lS, J Oll '" GlhoON B.B. Lo.' Angeles 
B.S., Clli\ t:r~ity 01 Southern Calii\Jrlli,-l, 19~5l; ~\l.S., California Institute, 1930 

1'01\lEI<OY, RICHARD Cll. Fa.sadena 
B.S., Caliiornia 11l3titute, 19.26 

Pn;lI, ltOHLRT EUGENE, J It. 
B.A., Lake Fore~t Cullege, 1S!~9 

RAVITZ, SOL FltBDERICK 

Ph. Lake Forcst, Illinois 

Cil. Suit Luke City, L'tah 
B.A., Cnivcrsity oi Utah, 1927; J\I.~\., 1928 

REAll, GLORGE \VILBER E.B. Glendale 
B.S., California Institute, 19J() 

ItElm, HO~IER CHARLES A.E. l'asadena 
B.S., Caliiornia l11:-.titute, 1920; ;"LS., 1 \},11) 

liICIL,mJSON, BUl'T Ph. Glt'ndale 
Ph.B, Yale University 1915l; ;\1.S., Caliil)rnia JU:otitute, 1931) 

RIGGS, ,\VILLLUI CH1USTu'PIIElt "\.B. Pasadena 
B.S., California Institute, lSJ.)() 

HOBIXSON, HARLEX BAIRD 
B.S., 1-'rincetoll Uni\'er,':,it~, 1Y.26 

HOMER, ALFIIED 
B.A., \Villiall1s College, lSl.!8 

ItosE, liOBERT SHELDON 
A.B., I-Llrvanl CniYClslty, 193() 

lioss, GEOItGE AWI'HUI< 
B.S., California Instltuk, 1Y.;U 

RC;~IBAC;GH, LYXN II. 
A.B., ::\liami University, 19::!S 

HUBSELL, LLO¥D ~V. 
B.S., California Institute, 1930 

C.l':. Pasadena 

Ph. Brooklyn, Ne\\' York 

Cll. }Iar'luettc, }lichigan 

Oxnard 

Ph. Carthage, -'lis.souri 

B.B. Pasadena 

SAGE, BItUCE }-IOltNlllWOK Ch. State Collcp;e, Xcw -'Jcxko 
B.S., l'iew l\lexico College of .Agriculture and 1\lechauical Arts, 1<)29 

SCHAUF, DAVIIJ \\'AL'l'ER Ge. Los "\.ngeles 
B.S., California Institute, 193U 

SClIOTT, HER:\lAN::S- B""1UA1'\Z 

B.S., California Institute, 1926 
SCOTT, Dox ALU, JR. 

S.B., Harvard UniYersity, 1930 
SECl-II,ER, ER~EST ED"~IN 

B.S., California Institute, 1~).28; 

SII J.l'l'ELL, MAPLE DELOS 

Bioch. Pasadena 

Ph. IIuntington, X. Y. 

A.E. Pasadcna 
M.S .• 1'1 'y. ~!.S. (.\.E.), 19.1U 

(;-e.' Pasadena 
B.S., Uni\'ersity of Arizuna, 19~1 



CAl.lrORNL\ INSTITt:TE OF TE<.HNOLOGY 

KA~IE 

SIlEFI'ET, DAI'ID 
n.s., C~diiornia 11l~titutl" 19.111 

SHEH~AS, JACK Hr:SRY 
B.S., l~IlinT:-ity of CaliicJrJlia, 1:!2~1 

SIlIlCLDS, J OIlS CIlAHU:S 

\hJu}( 
St' B I ELf 

Eng, 

Ch, 

E.K 

JIU)'lE ~\IO!)j\I:.~S 

\'enice 

S,m Francis('o 

Pasadena 
B.S., C~diiorlli3. 11l~titl1te, 1031) 

SHII{LEY, IIoWAHD E3[ERSOS 
n.s., Oklahoma Agricultural and 

SIL\'EIDIAS, }IICIIAEL }IoHHIS 
B.S., California Institute, 1030 

SKIX"ER, SEUlY }lrLL3IOHE 

CIl, Stillwatl']',OklahOln<l 
'\It-cklllical College, 1930 

B.:--)., L:lliYersity of \\~a~hingt()n, I~).?.s 

S311TH, IhmERT III:SRY 
.A.B., Uni\ ersity of H{'clland:-:, 1925 

S1'ASTOX, \\'ILLLUI L,\ YTOS 
B.S., California Ill:-titl1te, 1927 

STEFFEXS, CAUSTES COXOYF.H 
B.A., Syracuse rlli\'ersity, ] 03() 

STIH'l'OX, ROBERT ISGEHSOLI, 
B.S., California Institute, 19.,0 

Sl'HOX G, A {;STIX \V r:BBER 
B.S., California Institute, 1930 

TAYLOH, GEOHGE FHEm:RIC 
B.S., CZllifornia Institute, 1929 

\VADIlISG'1'OS, GUY 

:\1, E. Los "\Il(!'elcs 

Ph, Seattle, \Vashingloll 

:\1,E, Phoenix, .\ riz(Jlla 

Ce, Pasadena 

eh, Elmhurst, Xc\\' York 

('h, 

KK San Diego 

Ge. Los Angeles 

Ch, Victoria, B, C" Canada 
B.A., University of British COl11!llLia, ] lJ_'S 

\\'ATSOS, ,h:ss!: ROBERT Ch. Forest Grove, Oregon 
B.S., Pacif,c University, 1930 

VVr.rSBAL:M, SIUNEY 
B.S., California Institute, 192~ 

\VEINSTEIS, D.\\'JD HAROLD 
A.B., University of Califurnia, 19:111 

\VHITMAN, NATHAX DAYIS, Ju, 
B.S., California Institute. 1~3(J 

\\'!LSOX, KF.ITH }IAPLB 
B.S., California Institute, J 925 

\VILSOX, OLIX C" JR. 
B.S., California Tnstitute, 1925 

\VILSOX, ROBERT \\' ARItEX 

Ph. Pasadena 

Ph. Pasadena 

CE. South Pasadena 

RE. Colton 

Ph, Pasadena 

Ge, Los AnJ!eles 
B.S., California In::.titutt', 19.1O 

\VISF.GARIlF.N, HOWARD lVIEItLIS 13iocll, Berkeley 
B.S., Ca1i£0Tnia hlstitule, 102-1; ~l.S., 19~7 

\\' ISUCE:'o; I:S, GEORGE FRIEDRICH JVLE, J'a ,adena 
~I.E., State Institute ut Tecllllulugy, \\'urzlJ{:rg, Cermany 

\VOLI', ALEXANDER Ph. Philadelphia, Pennsy h'ani!! 
n.s .. LJlliYcrsity of IJenn5ylYani:l, ] :)2..1-

\\'OLFE, K.\ItL ::\10ltGAX E,E, Kingwood, \\'e,t Virginia 
n.s., \\'~st Yirginia University, 1923; ~\f.S., Calif 01111;1 lllstltute, 1929 

\\' 00, SUO-CHOW. Ch. Ping-Hsiang J~iangsi, China 
B.S., ~<itiollal Central lTnin-T::,ity, Sallkilu.:'" ('l1111:t, ]925 ' 

\\'ORItALL, GEORGE HOBSOS Ph, Collingswood, New ,T erse~' 
A.13., Temple t_:nin.:r:-.ity, 1929 

\VORTIi, C.\RLETOX Rl:sSELl, :\Ia, Kenosha, \\'iscow,in 
A.B., Southwc:,t :.\fis:-,ollri Tl':lCht:TS CI)llege, 1 ()2~ ; S.~\I., Ulll\'ersity 01' Chicago, 
1927 

ZAHOHSKI, .AIJ,.:\::\I TEOIlOR ,\,E, 
n.s., Uni\'er~ity of ~Iichigan, 1 (J.28 



ltu~rrgra~uatr @1ttt~rut!i 

Student:.. \v1t();..c names are ."tarred attained honor stanuing during the precedttlg 

SENIOR CLASS 
NA\IE ('nCI{~r: 

., Alden, J ,\leas A very Sci. (Ph.) 
*Amann, .Tack Huber En[(.(RR) 

Anderson, Maynard Mal'i()ll Eng.(C.E.) 
AI'n(lt, \Yi\liam Fred Enp:.(KE.) 
,\ rnold, \\'illiam Archibald Sci. (Ph.) 
Atwood, Albert \V., Jr. Enp:.(RR) 

*Axline, Rea Andrew Eni!'.(:vr.R) 
lknm . .T e5S A kX~llfkr Enp:. (RR) 
Bpll, ThomAS \Vi11iam Enp:.e\1.K) 
Bennett, Elliott Powell Eng.(A.K) 
Bip:g'ers, .Tohn Carter Eng'. (C.E.) 
Bolles, Lawrence \VilJinm Sei.(Ge.) 
Boothe, Pprrv Mattison Eng.(C.K) 
*Bon~e, .T ohn Lerov, .T r. Eng. ("'1. K) 

Bowen. Gf'oJ'ge Rpnry Se. (Ch.E.) 
Brooks, A rthllr Clinton Eng'. (C.K) 
Buffum, Charles EmPl'v Sci. (Ph.) 
Bussey. George Leland Eng'. eVT.E.) 
Cate, Paul Herman Sei.(Ch K) 

*Chamberlain, Glpnn .T ohn En'!. (E.E.) 
Cogen, William l\Taul'iec Sci. (Ge.) 
Coleman, Robert Prewitt Sci. (Ph.) 
Compton, Thomas Henry Sci. (Ge.) 
Cordes, NeJson Mvers Eng-. (M.E.) 
Crawford, Allwrt Thomas Sci. (Ch.K) 
Crawford, .T ohn Henrv Eng'. (RE.) 
Crossman, Edward Bishop Sci. (Ge.) 
Detweiler, .Tohn Stru% Sci. (Ch.E.) 
Dickerman, Charles Edwin Eng. (M.R) 
Dickey, Walter Linneous Enp:.(C.E.) 
Dorman, Stf"phen Charles Sci. (Ch.E.) 
Eastman, Samuel Clare Eng'.(M.R) 

*Eberz, \Vil1iam Ferdinand Sci. (Ch.K) 
"Ferguson. Lawrf"nce La Verne Eng'. ("'LE.) 

Folsom. Theodore Rolwl't Sci. (Ph.) 
Ford, Frank Hubert Enp:.(M.E.) 
Frye, Calvin Rarton Eng.(M.R) 

*Girard, .Tohn Emile Eng. (RE.) 
Grafman, Abrabam .Tack Eng. (A.E.) 
Green, Edwin Francis Eng. (M.R) 
Green, LowelI Forrcst Sci. (Ph.) 

*Gregorr, Cartel' Holt Sci. (Ph.) 
*Griflin:!tobert Hartlv Eng.(e.K) 
*Gunderson, X orman Robert Sci. (Ch.) 

Hackel', \VillialIl Dillon, oJ 1'. Eng. (:\I.K) 
Hall, :\Ianin \Villiam Eng.(E.K) 

TIl' \1 r: ~ \ 1)l)l{.t~,S 
:\\ontl'osc 
Pasadpna 
San Diego 
Hollnvooc1 
Snn 'Fernnndo 
\\'ashing'toll, D. C. 
1\Ton,'nlk 
Los Anp:e\c>s 
'Whittier 
Los Angeles 
A.lhnmbra 
Santa Ana 
Los Ang'dC's 
Anahf'im 
Los AIl!reks 
B" lhol1 Tslaml 
1,ong Bertch 
Los Anf2:dcs 
Glendale 
San Dicp:o 
Los Angcks 
Pasadena 
Los Angeles 
Los An!reles 
Santa Ana 
I.os An!reles 
Brentwood Heights 
Los Angeles 
Altadena 
Eagle !tock 
San Bernardino 
Los Angeles 
.\\tadcna 
Glendale 
San Dif'p:0 
Porteryille 
San Diego 
Los Angeles 
Hollvwood 
I ,os ~\ngeles 
Santa Ana 
San ::Vlarino 
San Diego 
Ranc\shul'g 
San Francisco 
r ,as Angeles 
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); \~I L 

J Iat<.:her, .T olm Burton 
Ilo<.:h, "'inion Chri,(oph 
llolman, ElIlIllettc Hu;ioll'h 

*Holzman, !knjamin 
HlltchiIbon, Francis \Yilliam 

* Inghalll, Herbert Smith 
*Jacobs, Hobert Byron 

.1 ecker, Duro<.: Albert 
Johnson, 13n'on Bethune 
J urling, Theodore \\' aldclllar 
Keachic, Edwanl Chester 
Keelev, .T ames I-I erH\' 
Kinney, Edward Sloi";, .J r. 

*Kinsler, Lawrence E;lwanl 
Kircher, Charles EdllllllHl, ,j I". 
Kuyken<lall, Charles Edwin 
Labory, HannmlCl FealT 
Lan/!si,er, George . 

*I,eeper, Lavel'ne 
Lehman, Hoil<'l"t \I,"·.shall 

*LevirH', Alex Jjcr\}('rt 
Lewis, Charles KirlllYlcl 
Lewis, George Edward 
Liedhohn, G"mu'" Edwill"(1 
Longrear, Edmullcl ,Toseph,J r. 

*Matison, Harrv 
McGarry, .T acl~ Felbert 
Mc::\lilIan, ,Tohn Hobertson 

*Mehl, John "Tilhur 
:'ITerrithcw, \Yillialll Sterling 

*Miller, Glen \Vellington 
*:'IIorris, Ross Elliott 
Murdock. De\Volfe 
Newbv, Osear MC:\luHin 
Oaks:Hobel·t :'Ilartin 
Olmsted, Ennis Gllnnin/l: 

*Overha/!c, Carl F. ,T. 
Peer, Edward StcphE'1l 

*Peterson, n"ymond .\Jfred 
Pratt, Leland DeWitt 
Reynard, '\'iIlArd Gr'll1t 

*Ricc, Geonrc Ski(1more 
Robinson, RO/!"f Thcophillls 
Shull, George On<11 
Sinnettc, ,T ohn T. 

*Smith, Robert Gran's 
Smits, Howard Gardner 
Stein, Mver Samuel 

*Stipp, Charl('s Klopp 
Tarbet, Thom'" V('rnon 
Terrv, Paul ,,\1itchell 
Thornnso·,. 1S8(lore 

*Tro,te1, Ewrptt G. 
Tuckpr, 'Terrill Dou):LI' 

Crll"16E 

Sci. (Ch.) 
Sci. (Ph.) 
Sci. (eh.) 
Sci. (Ct'.) 

Eng. (.\..E.) 
Ell~. (}I.E.) 

Sci. (Ph.) 
Sci. (Ch.E.) 
Eng. (C.E.) 

Enf.(.(:\I.E.) 
Eng.(E.E.) 
Ellg. pI. E.) 
Eng.(E.E.) 

Sci. (Ph.) 
Sci.(eh.E.) 
Sci.(Ch.E.) 

Eng. (:'ILK) 
En;dC.E.) 
Eng.(C.E.) 
Enf.(.(A.E.) 

Sci. (:\1 H.) 
Ell.C!". (C.E.) 
En,'!' (E.E.) 
Sci. (eh.E.) 
Eng.(E.F..) 

Sci. (:'IIa.) 
Eng.(ALK) 
Ell'!. (:'I1.E.) 

Sci. (Ch.) 
Eng.(C.E.) 
EllC!". (E.E.) 
SC'i.(Ch.K) 
Eng-. (e.E.) 
Eng·.(M,E.) 
Eni!. (J\1.K) 
En'!. (E.E.) 

Sc;.(1"h.) 
Sci. (Ch.) 
Sci. (Gp.) 

Sci.(Ch.E.) 
Sci. (Ch. E.) 
Eng.C\I.K) 
Sd.(Ch.E.) 

Sci. (Ch.) 
Sci. (eh ) 

En/!. (M.E.) 
Eng. (C.E.) 
En/!. (KE.) 
Eni. (lVI.E. l 
En/!. (E.E.) 
En[!"JO.R) 
Enl.':.(C'.E.l 

Sci. (Ph.) 
Sci. (Ge.) 

TIO;,IE .\)IJl)') 

Los Angeles 
Pacific PalLsaelp.s 
Pasadena 
Los Allu'elc's 
Crockett 
Los Angeles 
Sallta Monica 
Fontana 
St.Louis, }I issou ri 
Los Angeles 
Bridg'cwater, :'IIns.,aclm.,Plts 
El Monte 
San Diego 
Los Allgeles 
EI Paso; Tex"s 
South Pasadena 
Los All!-\e1es 
Ontario 
San 13erna1"(\ino 
Salt Lake Citl', l'tah 
Long Beach' 
Santa Ana 
Pasadenct 
I,on)!: Beach 
.. \ltac1cna 
l'asndena 
Hermosa 
Los .. \ngell's 
Upland 
Los Angeles 
Glemlale 
Hollywood 
Santa Ana 
Glendale 
Pasadena 
Gkndnle 
\Yeic1a, Thi'll'ingell, (j("l"lIIClll), 

Lung Beach 
Denver, Colorado 
Huntington Park 
Los AngelI'S 
Alhambra 
Pasadena 
Los Angelc's 
Pasadena 
Riverside 
Glendale 
Los Angeles 
Glendale 
Pasadena 
San Pedro 
I,os AIl/l:elcs 
S"nta Ana 
Alhambra 



KA;\fE 

Tut:'chulte, Alvin Carl 
Voak, Alfred Suter 

'Webb, Glenn .::\:Iiller 
'Veise, Carl Arthur 
West, 'Villialll Textor 
'Vhite, Thomas Robert 
'Videss, Rubin 
"'i1mot, Charles Alfn'(l 
'Vi/son, RO!2'er J\Iont;,!'onln:' 

"Vineland, Jeffery Andre,,' 
Yoshioka, Carl Kaorn 

*Zabaro, D,n'id 

JUNIOR CLASS 

C',l'R:-'f. 

Eng.pl.E.) 
Eng.(KE.) 

Sci.(Ph.) 
Eng.(A.E.) 
Enp:. (A.E.) 

Sci. (Ch.) 
Enp:. (E.E.) 

SeL(Ch.) 
Sci.(Ph) 

Enp:.(:\f.E.) 
Eng.(RE.) 
Eng.(E.E.) 

If(l.:'l.lE .\]l]'Ri Ss 

Los Angeles 
-\.tascadero 
Los Angeles 
Tustin 
Hollvwoo(] 
ReMands 
Pasadena 
Brawley 
P!l,odcnn 
Durhalll 
Los AlII!cl('s 
Los ,\.np:eJcs 

JUNIOR CLASS 
~AME 

Adams, 'Villiam AYanzino 
• Anderson, Da "id 'Villin III 
Anderson, Thomas FOX"" 
Arnerich, Paul Fnwk 
Arnold, Emmer J osep], 
Barton, Millard Vernoll 
Bascom, J olm Dwip:ht 
Behlow, Lewis Bw;]mcll 
Bergren, 'VillilHIl HaYlllond 
Berry, 'ViIliam Ladue 
Bland, Reginald Barrett 
Bowden, Frederick 'Villialll 
Bowler, Gordon Edson 
Bradburn, Janl.es Rupert 
Brown, Rupert Arthur 
Bruderlin, Henrv Hurst 
Burman, Paul C;ustay 
Carey, Robert Van Pelt 

*Cawlev, Clifford Comer 
Chambers, John Voris 
Claussen, 'Villiam H. 
Cogen, Sol 
Cox, John Luther 
Crater, Myron Lee 
Falls, Theodore Frank 

*Finney, Howard 'ViIliam 
Fitch, Elliott Bryant 
Foss, Hobert Edwin 
Freeman, Robert B. 

*Goodman, Clark 
Graff, Donald Badger 
Gregory, Jackson, Jr. 
Griest, Ravmond Howard 
Gussenhoyen, Eugene 'ViJlialll 
Hamlin, Charles Frederick 
H armon, Cliver 

*Harsh, Charles Maxfield 

CnT"]{SE 

Eng. 
Eng . 

Sel. «'h.) 
Eng. 

Sci. (Ch. E.) 
Eng. 

Sci.(Ch.E.) 
Eng. 

Sri. (eh.) 
Enp:. 

Sci.(Ch.) 
Eng. 
Eng. 
Eng. 

Sei.(Ch.E:) 
Eng. 
Eng. 
:Eng. 
Eng. 
Eng. 

S,·i. (Cll.E.) 
Eng. 
Eng. 
Eng. 

Sci. (Bi.) 
Sci. (Ge.) 

Sl~i. (Ch.E.) 
:Eng. 
Eng. 

Sci. (Ch.E.) 
Eng. 

ScL(Bi.) 
Eng. 
Enp:, 
Eng. 
F,n;.r. 

Sci.(Ch.) 

11 ()\fV .\ 1l111, ].::::

Long- Beach 
Alhambra 
Cleml"le 
Pasadena 
Los Ang'cks 
HoIlv\\'ood 
Pas,;dena 
Alhamora 
Pasaclena 
Yonkers, ~e\\' York 
P"saclcna 
San Luis Obiiipo 
Pomona 
Los Angeles 
Pnsadena 
Los Angeles 
San (~al)]'iel 
South Pasadena 
Los Angeles 
Hcdondo Beach 
Pasadena 
Los Ang,,]es 
Alhambra 
Pasadena 
Audubon, :-; C'''\' .J n""y 
Los Angele., 
~apa 
Ril'era 
Pnsadena 
Los Ana-ell'S 
Pasadena 
Altadena 
Los Angeles 
Havre, :\iO'lta.nA 
Sun Luis Obi.sf)() 
San Diego 
r ,os Angeles 
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1\'. \. \[1-: 

Ilarsllllliln, Elhnt C\"lsoll 
Haycs, Edward .\. 
Haynes, Dellartl", r Ca.,tlc 
Hegardt, Karl E'[,"ard 
I Iibbs, Frank .1ohn, .1 r. 
Hodp:e, l\Tills Schuylf'l' 
JIuntle,', '''alter 1'allll<'l' 
Hutchison, .fohn ;\. 
Iwasaki, Tetsuo 

'J ones, Charles '''rip:ht 
Keeley, Kedric Vinecnt 
Kcnt,'William Lyon 
Killgore, Cecil Lloyd 
Lanf, Leslie Vincent 
Lnrsen, Delmar H. 
Lind, Carl Frank 

*Lipp, .Tames EyeJ'ett 
T .,'on s, Patrick Barhour 
l\tanss, Randnl Oscar 
Mnes, AIYin James 
l\Iathcws, Thomas Edwin 
McFadden, 'Villiml1 C. 
McKinley, .John Daniel 
:VTcLaugillin, ,Tames Patrick 
Miller, Bertram Folg:er 

'·Morgnn. Richarrl n,,,,id 
l\1\'e'J's. Glenn, Jr. 
Oplschlag-er, Ray Troy 
Oulton, Thomas' DixOll 
Parsons, Paul Gates 

*Pickering-, 'Ym. Hayward 
Polk, 'Veurlel! Rohert 
Pownall, Henry Bland 
Pruclames, Edwin Mott 
Pruden, 'Vorrell Franzoni 
Rau, ,Yilliam Charles 
Ritter, .T ohn 
Roach, Harold 
Rockefeller, "'illiam Curtis 
Rule, Druce Herhert 
Saylor, 'Villiam Henn· 

*Schna fsma .. Tan Gerill;rl 
Schor-IIeJ" Charles Philip 
Schuhart. l\feryin A1'no 
Schult", Hpnrv '\TilIinm 
Schultz. 'Villiam Francis 
Spade. RichRJ'(1 Allen 
Seitz. Frf'clerick 
Sheffpt, .T oseph 
Sherman, Rohnt Lansing 
Shockley, 'ViIIiRm 
Shuler, 'Villiam Rec,'es 
Simpkinson, Arthur Alhert 
Skarcdoff, Kikolas N. 

('\I'"l, . ..,E 

Sci.(Ge.) 
l~n!!. 
Eng. 
EIlp:. 
Enp;. 
Eng.. 
Eng, 
Eng. 
Eng. 
Eng. 

Sei,(Ph.) 
Sci, (Ch.) 

Eng. 
Eng:. 

Sci, (Ch.) 
Eng. 
Eng. 
Eng. 

Sci. (Ch.E.) 
Rng:. 
Eng. 
Eng. 
Eng. 
Eng-, 
Eng. 

Sci.(Ph.) 
Eng. 
Eng. 

Sci. (Bi.) 
Eng:. 

Sci. (Ph.) 
Eng. 
Eng:. 
Eng. 
Eng. 

ScL(Ch.E.) 
Eng. 
Eng. 
Eng. 
Eng:. 
Eng:, 

SeL (Ch. E. ) 
Eng:. 
Rng. 
Eng:. 
Eng:. 
Eng:. 

Sci.(Ph.) 
Eng. 
Eng:. 

Sci. (Ph.) 
RT!£!'. 
Eng:. 
Eng. 

11 n:,\lE .:\ ill'i, r~.-, 

Los Ang"ks 
EI l\lonte 
Pa~adcna 
DO\\'lw\' 

I.os AI~g("les 
l':lsadeJIa 
Tustin 
A hilclle, T,'xa,,, 
I .os A np:de.s 
I.ollp: BC:lch 
El J\Ionte 
Co\"jlla 
r ,os Angeles 
Elko, Kel'1l(la 
IT ° 1I ywood 
Los ·/\ngeles 
Los Angeles 
Los Ang:eles 
Anaheim 
Los Ang:elr-s 
Glendale 
Fullerton 
Alhambra 
Hedonclo Beach 
Los Angeles 
Portland, Oregon 
Pasadcna 
Kaweah 
Pasadena 
Alhamhra 
Christchurch, Nell" Zealan(1 
Los Angeles 
Santa Monica 
Los Angeles 
Los Angeles 
Las Veg:as, Xeyada 
Whittier 
Los Angeles 
Salt Lnke Cih', Utah 
Los Ang:eles . 
Col"ina 
Honolulll, T. II. 
Palmdale 
Pasadena 
Pasadena 
Los .\ ng-cles 
!T:twthorne 
San Francisco 
Venice 
Portland, Oregon 
Los Ani(e1es 
EIl\Ionte 
Calexico 
Yokohama, Japan 



SOPHOMORE .. l.ASS 

'NAME 

Skuog, Falke Karl 
Smith, Alvin J osel'h 
Solomon, Hyman 
Sparks, Brian Oryille 
Sparling, Jack Norman 
St. Clair, Robert ,Voocllant1 
Strauss, Ferdinand Edward 
Swart, Kenneth 
Taylor, .r ames 

*Thiele, Carl Leslie 
Thomas, Richard Kotlf'\' 
Thomas, ,ViIlimll Jacob' 
Tickner, Aldn .Tanws 
Yf'nerahle, Grant Dt'llwl'1~ 
,\'atson, Georp:t' Gilbf'rt 
,Vheeler, George 
\\'herritt. Rohert Clay 

*,Vhite, ,Vayne Bcrtra'nd 
Wilking, Arnold Philip 
Williams, Raymond Kelson 

*'Vilson. Chester "Eugene 
'Vofford. George 
Wolfe, Halley' 
\\Tright, Eldon :Emerson 

*Zuckcrman. Herhert Samuel 

( 'uLIC::iE 

Sci. (Ch.) 
Eng. 

Sci. (Ph.) 
Sci. (Ph.) 

Eng. 
Eng. 
Eng. 
Eng. 

Sci. (eh.E.) 
Sci. (Ph.) 

Eng. 
Sei.(Ch.E.) 

Sci. (Ph.) 
Eng. 
Eng. 

Sci. 
Eng. 

Sci. (Ch.) 
Sci.(Ch.) 
Sci. (Ch.) 
Sci. (Ch.) 

Eng. 
Eng. 
Eng. 

Sci.(Ma.) 

lIU)'lE AIH}!{ESS 

Alhambra 
Pasadena 
Los Angelps 
Los Angeles 
Los Angeles 
Glendale 
Mosier, Oregon 
Riyerside 
'Vildemar 
HoIIvwoofl 
Riverside 
Los Angeles 
Pasadena 
Los Angeles 
Torrancc 
Oceano 
South Pasadpna 
Los Angeles 
Pasadena 
Fresno 
H ollnvoocl 
Los Angeles 
Porterville 
Los Angelps 
Berkeley 

SOPHOMORE CLASS 
NA:'JE 

Anderson, Henry Fredrik 
Andrew, Thomas Adelbert 
Ashton, John D. 

*Baekus, Harrison Stout 
Bamberger, Sidney Francis 
Barnett, Earl Edgar 
Beach, Elbert Hubbard 
Beckerlegge, Bernard Drake 

*Bender, Dayid Fulmer 
Berkley, George Merrill 
Bernstein, Thea. 1. 
Bonillas, Ygnacio 
Bower, EYan George 
Brown, Everett Francis 
~"Brunner, Eugene Mittel! 
*Byrne, Ralph Edward, .II'. 
Carleton, Lee Thurston 
Clark, Dayid Lewis, ,rr. 
Colodny, Mortimer 
Core, Edwin .r ohn 

*Coryell, Charles DuBois 
Craig, Philip Henry 
Crawford, Edgar Grenfelle 
Dack, Bruee M. 

*Dames, Trent Raysbrook 

('nURSE 

Eng. 
Sci. 

En!('. 
Sci. 

Eng. 
Eng. 
Eng. 

Sci. 
Sci. 

Eng. 
Sci. 
Sci. 

Eng. 
Eng:. 

Sci. 
Eng. 
Sci. 

Eng. 
Eng. 
Eng. 

Sci. 
Eng. 
Eng. 
Eng. 
Eng. 

IfoME ADDHrss 
Pasadena 
Brea 
Pasadena 
Pasadena 
Venice 
Pasadena 
Glendale 
Pasadena 
Spokane, ,Vashini!'ton 
Pasadena 
Los Ani!'eles 
Hollvwood 
Lon~ Beach 
Ventura 
Monrovia 
Kansas City 
Los Ang<>les 
Pasadena 
Hollywood 
Bakersfield 
Wilmar 
Burbank 
Pasadena 
Los An!('eles 
San Diego 
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Dads, ~Iadiwll Tht'llton 
D,l,,":,on, Chas, ~~., .J r. 
Dcall, ~Arthur :'II. 
Dc :'IIi1 ita, .J o'('ph 

* Detmer." Fred Henry 
Dougluss. Paul \\'illiillll 
Downie, ,\rthul' James 

*Efromson, Philip Charks 
*Eisen, ~athan 

Elcollin, \'idor 
Fitch, Kenneth Stuart 
Fletcher, Hobe .. t Da'holl 
Fort, H.ouert Clocar 
Foster, Hobert \Varrcil 
Franklin, Elmer ShCl'\\'lWd 
Frieman, Rubin Harold 
Gardener, Corm'iius Allen 
Getzlllun, Edwin Samuel, Jr. 
Gordy, Gcorge Baxter, J ... 
Goss, 1 ~oui:i d"l'ohl 
Gould, Laurence K. 
Graharn, Alex:tmier J o.,,,»h 
C;riswold, Edward Allen 
Croat, vViIliam 
Grossman, Hobert Brown 
IIallan!!'er. Lawl'ence 

* Hartlll~llll, Gregory Ketlw:l,\' i 
*I-1ess, .:YIarion 
Hill, James \V. 
Hofmann, Oli,'er Dimmitt 
Hogan, Robert Charles 
Hooks, Thomas \Vi/liam 
Hooper, Duncan Lcverich 
Hunter, Francis Robert 

~'~.Tohnson, James Stanley 
Johnson, 1'\ orman Stan lev 

*.r ohnson, Samuel Yorks . 
Keenan, John Stanley 
Kennedy, Edwin Hussell 
Kenny, Allen Ho,s 

*Laslett, L, .r ackson 
*Lcntz, John Adolph 
Lewis, 'V,-att Hunter 
Limber, Victor Hugo 
Lindcbol'g, Almer Benjamin 
Lnm, ChaB. Gersham 
:.viacdonald, Robcrt George 
Madden, Albert Spencer 
Marlow, Douglas George 
:.vIathew.son, Arthur Adl'lJ,l'l't, 
:.Ylatson, Edward J can 
McCleery, \\'alter Lyell' 
McGirk, Lon Soland 
:'ylead, Robert Hufl!'; 

( 'UL:1C;;E 

Eng. 
Sci. 
Sci. 

Eng. 
Eng. 

Sci. 
Eng. 
Eng. 

Sci. 
Sci. 

Eng. 
Eng, 
Eng. 
Eng. 

Sci. 
Sci. 

EllS' 
Eng. 
Eug. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng, 
Eng. 
Sci. 
Sci. 
Sci. 

l~~ng. 

Enp:. 
Eng. 
J<:ug. 

Sci. 
Sci. 

Eng. 
Eng. 
Eng, 
Enp:. 

Sci. 
Eng. 

Sci. 
Sci. 
Sci, 
Sci. 
Sci. 

Eng. 
Eng. 

Sci. 
Sd, 

.1 r. Eng. 
Eng. 

Sci. 
Sci. 

]~ng. 

HO~lE .[\D]'>i\L:--S 

Pasadcna 
Pa:;adena 
Chula Vista 
Los Angeles 
Los Angeles 
Pasadena 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Sonthgate 
I,os Angell'S 
Pasadena 
Los Angeles 
Santa 2\fonica 
Simi 
Claremont 
Pasadena 
San Gabriel 
Alhambra 
Long Beach 
Alhambra 
Whittier 
Beverly Hills 
Alhamhra 
Pasadena 
Atascadero 
Pasadena 
Eagle Hock 
Durango, Colorado 
Edinburg, Texas 
Pasadena 
Claremont 
Pasadena 
Pasadena 
Pasadena 
Los Angeles 
Los Angeles 
Pasadena 
San :.Ylarino 
Phoenix, Arizona 
Glendora 
Lynwood 
1'\'orway, :.Ylichigan 
Los Angcles 
Los Angeles 
Pasadena 
?\ewport Beach 
Coronado 
Altadena 
Honolulu, '1'. H. 
EIMontc 
Pasadena 



FRESHMAN CI.A::'S 

XA~IE 

:\Iehm, Josl'ph 
:\Iendenhall, ,Iohn D:t Ie 

*.:vIersman, \Villiarn Ah'in 
:Ylitchel, Theor1ore S, 
Monning. John Chester, J r, 

*:\Ioort" \\'ilIiam ,Yal1acl' 
*:Vlorgan, 'Wend,d Al tOll 

:\1 uller, Jerome Joseph 
*Nelson, \Vesley 'Nalter 
i\ewcombe, Dennis Arthll1' 
N ohle, Rohert James 
Olds, Earl :\Iortimer 
Osborne, LeRoy Rohert 
Palm, Bernhard X elson 
Palmer Durward Harrr 
Parker,' Richard Tudor' 
Pauly, IVilliam Charles 
Pearson, Harold E. 
Pelzel, Robert E, 

*l'errine, Charles Dilloll 
Pickctt, (3eorge Henry 

* Pierce, J olm Robinson 
* Pipes, Louis Albert 

Poulson, Donald Freder:ck 
Prior, Christian Henry 
ltobinette. IVillard CletlH'lll 
Hoeding, Fred Charles 
Russel!, Richard Lord 
Saurenman, Dean F. 

*Scholtz, Walter 
'Schuhmann, lteinhardt, .11'. 
Schulz, Clarence G. 
Seavey, "Talter Kelley 
Secord, Grover nlarion 
Sharp, John IVilfred 
Simpson, IVinchell I-Ieath 

'Smallman, Robert Le.·;lil' 
Smith, IVarren Howard 
Snearly, James EdlllUnd 
Spade, James Clifton 
Spicer, Chas. B. 
Stewart, Harry Edwin 

*Suhr, Henn- Brnno 
Sullwold, John 

*Telford, Robert Cedric 
Terrill, Thomas Starr 
Thompson, Alverdo EanH·,t 
Tillman, Charles Emil 
\Van'en, Kenneth P. 

'IVeinstein, i\ icholas 
'Wheeler, IVilliam Thol'llt,)!l 

*Widess, Moses 
Wright, Norman Hall 

Eng. 
Eng-, 

Sci. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 

Sci. 
Sci. 

Eng'. 
Eng. 
Eng', 
E~li1' 
S~l. 
Sci. 
Sci. 

Eng. 
Eng. 
Eng. 

Sci. 
Sci. 

Eng. 
Eng. 
Eng. 
Bug. 

Sci. 
Sci. 

Eu6,", 
Eng. 
Eng. 
Eng. 
Eng. 
Eng. 
Eng, 
Eng. 
Eng. 
Eng. 
Ellg. 

Sci. 
Sci. 
Sci. 

Eng. 
Sci. 

Eng. 
Sci. 

Eng. 
Eng. 
E?~. 

SCI. 

1 It 1;"\ E _\!dJ! i "':'s 

El }loilte 
Van Xuv, 
Alhamb;'a 
Alhambra 
Los Angl'les 
Pasadena 
Hollywood 
Glendale 
Turlock 
Los Angeles 
San Dicg'o 
Los Angeles 
r ,os Angeles 
South Pnsadl'na 
Fullerton 
Los Angeles 
Los Angeles 
Pasadena 
Highland Park 
Hermosa Beach 
Pasadena 
Pasadena 
South Pasadena 
Idaho Falls, Idaho 
Santa l\lonica 
Prescott, Arir.ona 
Berkelev 
Long Beach 
Pasadena 
Los Ang-eles 
Gunnison, Colorado 
Los Angeles 
Pasadena 
Alhambra 
San Diego 
SOIlth p,u,,,ciena 
I ,os Angeles 
Pasadena 
Long Beach 
Hunting-ton Park 
Pasadena 
Globe, Arizona 
Deep SJ>rinl£s 
Pacific Palis:.<1"s 
Los Ang-eles 
Pasadena 
I,os Angeles 
San Pedro 
Orange 
Palms 
RichgTo\'c 
Pasadena 
Pasadena 
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FRESHMAN CLASS 
XA!l-1E 

A Hen, Hobert James 
Anderson, Hobert Carroll 
Anderson, "'alter Edward 
Babcock, Horace \Yekoll1e 
BelIrs, Henry Antonio 
Birdser, \ViIliam Camin 
Boche, Robert DeVol'" 
Boehmer, Harold 
Bohen, Hobnt Martin 
Bm'kin, Robert Owen 
Bo~'le, John 
Br;ldler, Harold C., .Jr. 
Brown. Robert 
Bruman, Henry J. 
Bushnell, David P. 
Cabanillas, Carlos Antonio 
Carr, Joseph Phillip 
Carrick, Thomas Hallam 
Charters, Alexander C., .Jr. 
Chase, D;n'id Ordean 
Childers, :\IiIford Carlson 
Cle,'eland, Donald Lerov 
Collins, Lawrence Joseph 
Connor, Chandler Harvey 
Conover, .Joseph Francis' 
Cortelyou, Jack Taylor 
Coward, Lamar Harvey 
Cox, Herbert Orville 
Craig, Carroll 
Crutchfield, Richard S. 
Desmond, Jack Maxwell 
Dibble, Darry, .Jr. 
Dietrich, Robert Alexander 
Dodge, Burnham Holdsworth 
Doll, Edward Bushnell 
Donahue, \Villis Ray 
Douglas, Duncan IIowitt 
Downs, George \Vallingford, Jr. 
Dunbar, Oliver Churchill 
Eccles, Robert Spencer 
Emerich, Robert Leto 
Erickson, \Valter Eric 
Escherich, Uoland Hnm:1Il 
Etter, L'''''is Fort 
Everett, \Vilhelm Syuow 
Felt, Hobert Carlen 
Forllily"nt, '\Ilatol Allat,,1 
Forll"\', Gerard .Joseph 
Gerluienian, Xorman ,.\. 
Gordon, Gm'ford Gailord 
Graham, Eugene 
Gravitt, Bruce Benson 

HO~IE ADD1<ESS 

Fullerton 
Hollywood 
Pasadena 
Pasadena 
Auburn 
Chicago, Illinois 
Seattle, Washington 
Salt Lake City, Utah 
Downev . 
Pasadena 
Pasadena 
:Hadison, \Vis('onsin 
Los Angeles 
[ ,os Angeles 
J ,os Angeles 
Los Angeles 
San Pedro 
Los Angeles 
Portland, Oregon 
Glendale 
c;Jendale 
'Vilmar 
Bernet 
Los Angeles 
Dover, New J er,,""V 
Los Angeles ' 
Rivera 
Pomona 
Beverly I-Iills 
Arcadia 
Pasadena 
Redlands 
I "0S Angeles 
South Pasadena 
Los Angeles 
Ontario 
Oakland 
Claremont 
Canton, Massachusetts 
Huntington Park 
Hollvwood 
.J ersey City, New .J ersey 
Altadena 
Los Angeles 
Ventura 
Garuena 
Hollywood 
I-Iollywood 
Pasadena 
Pasadena 
Los Angeles 
Lynwood 



FRESHMAN CLASS 

NAME 

Greg-orr, .Tames -r-..; alhallirl 
Gulick, Howard E. 
Haight, Fletcher Morris 
Hallgren, .Jack I Val" 
Hannay, Patriek MacDowall 
H;msen, H('nry Yf'ns Ehhnup 
Hebel, Francis Frederick 
Hinrichs, Frederic 'Villialll 
Howard, Ernest Russell 
Howard, Hobert Adrian 
Howland, \\-'alter Lav('rn 
Hubbard, Elbert Eugene 
Jackson, Raymond Earl 
.J ohnson, Ford Lawrence 
Joseph, Paul Alton 
.Iurin, Nicholas V. 
KaIliwoda, Herbert Robert 
Kartzke, Paul Loub 
Kelly, Dunford Austermell 
Kidci, Haymond Edward 
Kuhlman, Alan F. 
Kullberg, John Earl 
Kurata, Fred 
Levering, Francis .Io,s(·ph, .Jr. 
Lien, Ervin Bernard 
Little, .J olm Robert 
Lowe, Hobert Kay 
Lutes, D. Wallace 
Mahr, Andrew R., .Jr. 
Marmont, George Heineman 
Mathewson, Dan Reinert 
McClain, Franklin James 
Melichar, Lloyd Franklin 
Meyers, Samuel Phillip 
Michener, Harold David 
Miller, Robert Bernard 
Mitchell, H. Allan 
Moore, Henry Sperry 
Moore, Morton Estes 
Morris, Lee Pierce 
1\1 urdoek, Wilson 
Myers, Bryant Elmer 
Naylor, Ralph Arthur 
Newton, Charles Vernon 
;'\ieoI50n, Garth Fancher 
Nics, Nelson Perry 
Nivens, Francis Auelie 
Norwood, ThOlnas Logan 
Ohashi, George Yoshio 
Patrick, Charles 'V. 
Patton, 'Van'en Lomax 
Pearne, John Frederick 
Poladian, I,evon A vedit'k 

Iln'lE ,\fl\ll,I:~S 

San .\1arino 
Gknoale 
.\rontcrey Park 
Corona 
T ,a ,Iolla 
Copcnhagcn, Dcnmark 
(,,, rpintcria 
Pasnoenn 
Pnsncknn 
Los Angeles 
'1'f'mpleCity 
Los Angelcs 
Lon!l' Bf.arh 
Ephraim, Utah 
Los Angcles 
Los Ang<,jE's 
Pasnocna 
Pasadena. 
Los Angeles 
:\T om'ovia 
Snnta Ann 
Kintrsburg 
Rialto 
Glf'ndnic 
'1',,('oma, 'Vnshington 
Xenia, Ohio 
San Francisco 
Ln "iesn 
Santa Ana 
Hollvwood 
Coro'nndo 
I,os Antrcks 
Onbrio 
Pasadena 
Pasadena 
.\Ionrm'ia 
Oxnanl 
'Vhite Plains, ~cw York 
Hollnvood 
HolJnvood 
RE'a\~er, Utah 
Santa Barhara 
Pasaoenn 
'V<'stwood 
Pasaclena 
Los Antrelcs 
Santn "ionic" 
PasaclE'na 
T ,os A ntrclcs 
Hllntinirton Readl 
El Segundo 
Pasadena 
Los Angeles 

2~5 
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('owers, Richard Ta.,·lor 
Hadfon1, .T allleS ("roxtoll 
Hibner, Herbert Spellcer 
Hoberh, Paul Clark 
Romoli, .John ~-\lbnt 
Rooke, Donald R. 
Rossire, Hu)!h :\IeCulloeh 
Ross, Robert I.e""i,, 
Sackrider, Frank StPH'IlS 
ScheeU', Carlton Frank 
Schiller, Harold 
Schmahl, 'Walter Alkn 
Schmidt, 'Walter :\Iakojm 
Schneider, Charles 1,('11 is 
Schreck, .J. Rohert 
Schwicn, l' evil> 
Sexton, Louis Perry 
Sharp, Robert Phillip 
Sherborne, John Elliott 
Shipley, 'William Clapper 
Shoemaker, Orin Henderson 
Shrel"e, Georg'e ,rilcox 
Sieland, Henry .J osept 
Simmons, Edwar(1 j'~l'llest, .J r. 
Skinner, Day;s Avrc" 
Slattery, John .Joseph 
Sluder, Darrell Hayes 
Smith, Geoqre Sidney 
Stratton, 1. Barrio, 
Switzer, Alfred h"an 
Thomas, Charles Franklin 
Tracy, Francis Gallatin 
Travers, 'William Alhet"t 
Traynor, Raymond \Villiam 
Vari Osdol, George \VilliHII1 
Varney, Frednick :\'l:errill 
'Valley, BernaJ·d 
'\'clch, Charles Lnb 
'\'enzluff, Edgar 
\\'heeler, Edgar James 
\Vhite. Ch'lrles Edward 
\Viedow, Carl Paul 
\Yilson, Charles Robert 
'Voodwarcl, Clell Everett 
'''yatt, Francis '''ilIiam 

lIo)'1 I·; .\Jl]I":E~S 

Bell 
South Pasadena 
lIollnl"Oocl 
Los :-\.nge!es 
Los Angeles 
Pasadena 
Hedlands 
South Pasadena 
Covina 
r,os Ange]cs 
Venice 
Los Angeles 
Los Angeles 
Tujunga 
j,05 Angeks 
San Marino 
Pasadena 
Oxnard 
Orange 
Los Angeles 
Annlwitll 
San .r ose 
Oxnard 
Los Angeles 
Los Angeles 
Piedmont 
Los Angeles 
Oakland 
Pasadena 
San Gabriel 
Pasadena 
Carlsbad, ~ ew :\lexico 
Los Angeles 
I,os Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Clendale 
Alhambra 
EIMonte 
Los An(!'clf's 
Glcm1aic 
Ontario 
Moapa 

SPECIAL STUDENTS 

Counts, Gerald Alford 
:'I1areh, David Henry 
Vandenhurgh, .r ohn Jones 

Pasadena 
~ ew Orleans, Louisiana 
Glendale 
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.... 13., 232 

........ .. 87 
. :222 

~~dn1illistrative OHicers .... j, 8 
..:\dlnis~io!t .................. jX, Jl0 
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Standing ..................... 110 
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~\ch'anccrl lJegTees ........ . 110, 111 
A.tlvanced Ecollolnic (ieolog.\' ... 203 
A,h'mlced Descriptive 
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~\cl\'anced Electrical 

Engineering .................. 172 
AosalJceu Freehand Drawing . . 1~)9 
Advanced Machine Design ..... 192 
Advanced Machine Drawing .... 200 
Adv'lnced Physiology .......... 212 
~\rlvanccd Prohlems in Air]llane 

Design ....................... 195 
Adnll1ce<l StillHling ............. 77 
Advanced Structural Drawing .. 200 
Ad vanced Sun'eying ........... 183 
... -\dvaYlced ThernlOdynanlics and 

.i.\jrplant-' Engines ............ 19;:) 
A<lYanced 'York in 

Engineering ......... 172, ] 92, 202 
AdviHory Council ............... 8 
Ad\'iser in Athletics. . .. .. ... . 8 
... \pronautical Engineerillg ..... 152 
Aeronautical Laboratory ....... 63 
Aerodynamics .................. 195 
Aerology and Meteorology ..... 196 
_Aeronautical Engineering ...... 152 
Aeronautical Laborator.\· ....... 63 
Aeronautical Power Plants ..... 195 
Aeronautical Seminar .......... 196 
Aeronautics ................ 98, 194 
Aid for Students ............... 87 
Airplane Design ........... 19-1, 195 
AlgebraiC Geometry ............ 162 
Alignment Charts and 

Mathematicill Tnstruments ... 162 
Alternating Current Analysis ... ]70 
Alternating Current LaLonttory.170 
;\lterna .. ting; CU1TP,nts ........... HiS 
Alurnni Scholarships ........... 87 
,\Ilaly~is of Earthqual\t: Efft'cis 

lJ]Jon Structures ............. 188 
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Applied ~Il!challiC's 
Arched [JUIlIS 
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... 187 
.. , 81 

Subject Pagp 
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Associated Stuc1ent Body ...... G~I 
~-\ ssocin tes ...................... 5;) 
~\ssociates, Hall of the .......... (iii 
Astrophysical Observatory and 

Laboratory ................... 1 O~ 
c\Htrophysics .................... 10~ 
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Club ...................... 70, IGD 
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Athletic Council ................ 70 
Atliletics .................... ,2, 226 
A tomic Structure .............. lG6 
Bachelor of Science, 

Degree of ................ 86, 22~ 
Balch Graduate Sehool of the 

Geological Sciences .......... 10D 
Biochelnistry .............. 211, 2]:!. 
Biology ................ 6;:;, 102, 210 
Diological Lal)oratories ..... , .. 6;:; 
Blacker House .. . . . .. GS 
Hlncker Scholarships ........... 87 
Block Diagrams and Land 

Fornls .......... . .. 201 
Board of TruRtees ...... . . . . . . .. 7 
Books, Cost of ................. 79 
Breakage ........................ 79 
I>ridge LahOl'atol'Y of Physics ... GO 
Buildings and :F'acilitics ........ 60 
Business Adlninistration ....... 223 
Husincss Econolnics ........... 224 
Business La"\v .................. 223 
Calculus ........................ 161 
Calculus of Ohservations ....... 162 
Calculus of Yariations ......... 165 
Calendar ....................... 4, 5 
California Institute A::.;sociates .. fiG 
California Tech, School Paller .. 70 
Change of Schedule ............ 81 
Chemical Applications of 

Spectral Data ................ 181 
Chemical Engineering 

.................. 93, 150, 174, 180 
Chemical Laboratory ........... 61 
Chemical Principles ............ 17G 
Chemical Research ........ 177, 181! 
C~hemical Thennodynan1ics ..... ] 7~ 
Chemistry ......... 93, H1, 150, 174 
Chelnistry, Applied, LaboratrJ1·~·. 62 
Civil Engineering ...... 9G, 14~, J 8:1 
Civil Engineering Design ....... 18G 
Class Standing ................. n 
Cleveland Loan Fund .......... 8U 
C;ollcge Year ................... f) 
Colloid and Surface Cht'lni:-nr,\" .. ] 70 
ComnlencenlC'nt ........... ;-" ~27 
COlllparath-e 1 l hysiology and 

Anatom"' ........... .. .... 211 
Complex YariaLle .. ' ... 163 
Conditions Hemo\'ed .. . ... 7G 
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Content, "." ..... , ... , .. ,..... 3 
Corporation Finance ........... 223 
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Cost of Supplies and Books .... 7!l 
Course in Engineering ..... 13!), 1·18 
Courses in Science ........ 13.5, 1.)3 
Courses, Undergraduate ....... 137 
Credits ......................... 83 
Crystallograllhy ................ 20+ 
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