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1923 
JAXUARY 2 ___ _ ________________________ Resumption of Instruction 
,JAXU-\RY 8 ___ _ _ ____ .Lntest Date for Announcing Candidacy 

for Bachelor's Degree 
JAXUARY 20 ____ _____________ Examinations for Removal of Conditions 
FEBRUARY :2'2.. ______________________ Washington's Birthday 
MARCH lL______ ___________________ End of Second Term (19 M.) 
MARCH 524________ _ ___ :\Ieeting of Registration Committees 
:vIARCH 18-95__ --- _____________________________________ Recess 
l\LmcII 526________ _ ________ Resumption of Instruction 
APRIL 14________ _ ____ Examinations for Removal of Conditions 
MAY 14 ________________ Latest Date for Removing Senior Deficiencies 
MAY 30__ _ _________________________ Memorial Day 
JUNE 9__ _ __________ End of Senior Examinations 
JUNE 5___ _ ___ DeJlartmental Meetings (9 A. M.) 
JUNE 5___ _ __________ Faculty Meeting (10:30 A. M.) 
JUNE 7____ _ ___________________________________________ , ___________ Class Day 
JUNE 8____ _ ________________________ Commencement 
JUNE 8___ _ ___ Annual Meeting of Alumni Association 
JUXE 9_____ _ _ _____________________________ End of College Year 
JUNE 18__________ __Yleeting of Registration Committees 
SEPTEJ\IllER 19-521 ________________________________________ Entrance Examinations 
SEPTE~IllER 90 _______________ Examinations for Removal of Conditions 
SEPTE~TBER 24" 52.5_____ _ _ ___ Registration (9 A. M. to 3 P. M.) 
SEPTE::Hlum 26_____ _ _ _______________ Beginning of Instruction 
XOVEMBER 99-])ECl:~[BEI' 52__ _ ___________ Thanksgiving Recess 
DECEMBER 15___ _______________ End of First Term (Hl M.) 
DECEMBER 92__ _ __ Ylceting of Registration Committees 

1994 
JAXUARY 52 _____ _ _____ Resumption of Instruction 
JANUARY 14· ___ _ _ ____ Latest Date for Announcing Candidacy 

for Bachelor's Degree 
JANUARY 19_____ _ _ ____ Examinations for Removal of Conditions 
FEBRL'_tRY 22__ _ ____ Washington's Birthday 
MARCH 99_______ _ _____ End of Second Term 
l\LtRCH 529_________ ______ :\Ieeting of Registration Committees 
MARCH £3-30___ _ _______________________________________ Recess 
l\IARCH 3L_______ _______________ Resumption of Instruction 
APRIL 19__________ ______ Examinations for Removal of Conditions 
MAY 19____ ____ .Latest Date for Removing Senior Deficiencies 
MAY 30______________ _ _______ Memorial Day 
JUNE 7______ ___ _______ End of Senior Examinations 
JUXE IO__ ___ Departmental Meetings (9 A. M.) 
JUNE 10__ _ _________ Faculty Meeting (10:30 A. M.) 
.J L'XE B___ _______________________________ __ _ __________ Class Day 
JL'XE 13_ _ ________________________________ ._. __ . __ Commencement 
JUXE 13___ _ _____ _ ___Annual Meeting of Alumni Association 
JL'XE I-±.._ _ __________________________ End of College Year 
JUNE 23__ _ .-:\Ieeting of Registration Committees 



(Arranged in the order of seniority of senice.) 

Ter:--:l Exoires 
HIRAM W. "\VADSWORTH ................................................... -- .. _ .... _. __ .. :19:27 

116 South El Molino Avenue. 

ARTHUR H. FI.EMING .. _ ..... __ .. _ .... _ .... _. __ ....... _ ..... _ ... _._. __ ... -................... 19.25 
1003 South Orange Grove Ayellue. 

GEORGE E. HALE ........... _._ ...... _ .... _ .. _ .. _ ........ _. __ .. _._ ... __ "'_' ._ ................ 19:21 
South Pasadena. 

CHARLES W. GATES __ ............. _ .. ______________________ . _ ...... _._19:23 
Fordyce, Arkansas. 

HENRY M. ROBINSON __ .. _ ........ _ .. _ .. ----.-_. ____ .... __ .. _ ....... _ .. _____ .. _1996 
195 South Grand Avenue. 

WILLIAM H. VEDDER ................. _ ............... ___ . ___ ._ ...... _ ... _ ... _ .. _ .......... 19:2.5 
Altadena. 

JOHN WADSWORTH ........... _ ........ _ ....... _ .. __ . _ .... _ .. _ ............ _._ ..... _. _ ........ 1924 
90 South Grand Avenue. 

WILLIAM C. BAKER_ ........ _ .......... ____ .__. ___ ..... _____ 19:23 

Providence, Rhode Island. 

TOD FORD ............................................. ___ ... _. _. ___ .. _ ... _ ... 1996 
951 South Grand Avenue. 

R. C. GILLIS .. _ ..................... _._ ... _._._ ... ___ . -.. --._._ ..... ___ .... _. -_____ . ___ ... _1991 

Los Angeles. 

JOHN D. SPRECKELS ....................... _ .... _ ............................................. 1996 
San Diego. 

J. H. HENRY .................................. __ .... _._. ___ ........ _ .... _ ... __ ... _ .. _ ........ _ ... 1993 
1199 Oak Knoll Ayenue. 

R. R. BLACKER .......................................... _. __ .. _._. _._._ ........................ 19:24 
1111 Hillcrest Avenue. 

HARRY CHANDLER ................. _ ............. _ ... _. _._ .... __ ...... 19:24 

Los Angeles. 

HENRY W. O';VIELyENY .... _ ...... _. . ___ . ___ ._. __ .. _ ....... 19:25 

Los Angeles. 
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JOHN 'W ADS WORTH ................. Third Vice-President and Auditor 

EDWARD C. BARRETT ............... Secretary and Assistant Treasurer 
\\'ILUAM H. VEDDER ............................................................ Treasurer 

FINANCE COMMITTEE 

ARTHUR H. FLEl\IING CHARJ"ES W. G.\TES 
HENRY M. ROBINSON 

i\~miui!1trattur ®ffirrrn of tJrr lluntitutr 

EXECUTIVE COUNCIL 
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EDWARD C. B.;RRETT ................ Execlltiyc and Financial Secretary 
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l\()nl!lory QIouuril 

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

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

FRANK B. JEWETT, Chief Engineer, Western Electric Company. 

JOHN C. MERRIAM, President, Carnegie Institution of Wash-
ington. 

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

PAUL EHRENFEST, PH.D. 
Research Associate in Physics 

Professor of Mathematical Physics, University of Leiden, 
Leiden, Holland 

AT.nERT AnRAHAM MICHELSON, PH.D., LL.D., Sc.D. 
Research Associate in Physics 

Professor of Physics, University of Chicagu 

SAJn:EL ROllINSON WILI,Lurs, Ph.D. 
Research Associate in Physics 

Professor of Physics, Oberlin College 



~taff nf lJustrudinu au~ irsrarrl1 

ROBERT ANDREWS MILLIKAN, Ph.D., Sc.D. 
Director of the Norman Bridge Laboratory of Physics and 

Chairman of the Executive Council 

A.B., Oberlin College, 1891; A.M., 1893; Ph.D., Columbia Uni­
versity. 1895; Assistant in Physics, University of Chicago, 
1896-1897; Associate, 1897-1899; Instructor, 1899-1902; Assist­
ant Professor, 1902-1907; Associate Professor, 1907-1910; Pro­
fessor, 1910-1921; Director, Norman Bridge Laboratory of 
Physics, California Institute of Technology, 1921. Vice­
President, American Association for the Advancement of 
Science, 1911; Sc.D., (hon), Oberlin College, 1911; Comstock 
Prize, National Academy of Sciences, 1913; Sc:O. (hon.), 
Northwestern University, 1913; Member, American Philo­
sophical Society, 1914; Member, National Academy of Sci­
ences, 1915; Member, American Academy of Arts and 
Sciences, 1915; Sc.D., University of Pennsylvania, 1915; Sc.D., 
Amherst College, 1917; Sc.D., Columbia University, 1917; 
President, American Physical Society, 1916-1918; Vice-Chair­
man, National Research COllncil, 1916-; Lieutenant-Colonel, 
U. S. A., and Chief, Science and Research Division of Signal 
Corps, 1917-1919; Corresponding Member, Societe Batave de 
Philosophie Experimentale a go Lterdall1, 1919; Hon. Member, 
Royal Institution of Great Britnin, 1920; American Represen­
tative, Troisieme Conseil de Physique Solvay, Brussels, 1921; 
Exchange Professor, Belgium, 1922; American Representa­
tive, Committee on Intellectual Co-operation, League of 
Nations; Recipient of Edison Medal of the American Insti­
tute of Electrical Engineers, 1923. 

300 Palmetto Drive. 

ARTHUR A~1Os NoYES, Ph.D., LL.D., Sc.D. 
Director of the Gates Chemical Laboratory 

RB., Massachusetts Institute of Technology, 1886; S.M., 1887; 
Ph.D., University of Leipzig, 1890; LL.D., University of 
Maine, 1908; Oark University, 1909; University of Pitts­
burgh, 1915; Sc.D., Harvard University, 1909; Yale University, 
1913. Assistant and Instructor in Analytical Chemistry, 
Massachusetts Institute of Technology, 1887-1892, Instructor 
in Organic Chemistry, 1892-1894; .Assistant and Associate 
Professor of OrganiC Chemistry, 1894-1899; Professor of The­
oretical Chemistry, 1899-1919; Director of the Research 
Laboratory of Physical Chemistry, 1903-1919. Acting Presi­
dent, Massachusetts Institute of Technology, 1907-1909; 
President, American Chemical Society, 1904. Member, Na­
tional Academy of Sciences, Americ8.11 Philosophical Society, 
",nd American Academy of Arts and Sciences; 'Villard Gibbs 
Medal, American Chemical Society, 1915. 

10:35 San Pasqual Street. 

EDWARD CECIL BARRETT, B.A. 

Executive and Financial Secretary 

B.A., State University of Iowa, 1906. Assistant Secretary, Board 
of Regents, 190'6-1907; Registrar and Secretary to the Presi­
dent, State University of Iowa, 1907-1911. 

94:3 North Chester A venue 



10 CALIFORNIA INSTITUTE OF TECHNOLOGY 

HARRY BATEMAN, PH.D. 

Professor of Mathematics, Theoretical Physics, and Aeronautics 

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship, 
'l'rinity College, 'Cambridge, 1905-1911; Universities of 
Giittingen and Paris, 1905-1906; M. A., Cambridge University, 
1906; Ph.D., Johns Hopkins University, 1913, Lecturer in 
Mathematics, University of Liverpool, 1906-1907; Reader in 
Mathematical Physics, University of Manchester, 1907-1910; 
Lecturer in Mathematics, Bryn Mawr College, 1910-1912; 
Le<.:turer in Applied Mathelnatics, Johns Hopkins University, 
1915-1a1 7. 

310 Commonwealth Avenue, La Canada. 

Mail Address: Box 100, Route ,t, Glendale. 

STUART JEFFERY BATES, PH.D. 

Professor of Physical Chemistry 

B,A" Mc:\Iaster University, Toronto, 1907;' M.A" 1909; Ph,D., 
University of Illinois, 1912. Chemist, Comfort Soap \Vorks, 
'l'oronto, 1907-1908; Research Assistant, McMaster Univer­
sity, 1909-1910; Fellow in Chemistry, University of Illinois, 
1910-1912; Research Associate in Physical Chemistry, 1912-
1913. Instructor in Analytical Chemistry, University of Illi­
nois, 1913-1914. 

100 North Greenwood Avenue. 

JAMES EDGAR BE!.!., PH.D. 

Professor of Chemistry 

• S,B., University of Chicago, 1905; Ph.D .• University of Illinois, 
1913. Graduate student, University of Chicago, 1908-1910; 
Graduate student and assistant, University of Illinois, 1911-
1913; Instructor in Chemistry, University of Washington, 
1910-1911, 1913-1916. 

358 South Euclid Avenue. 

,V. HOWARD C!.APP, E,M. 

Professor of Mechanism and Machine Design 

E.H" University of Minnesota, 1901. Instructor in Mathematics, 
Uacalester College, 1897-1898. Superintendent and Design­
ing Engineer, Sherman Engineering Company. Salt Lake 
City, 1905-1909; Superintendent, Nevada-Goldfield Reduction 
Company, GOldfield, Nevada, 1909-1910. 

95 South Mentor A venue. 

ROBERT L. D",UGHERTY, M.E. 
Professor of Mechanical and Hydraulic Engineering 

A.B. in Mechanical Engineering, Leland Stanford Junior Uni­
versity, 1909; JlT.E" 1914; Assistant in Mechanics, Lela,nd 
Stanford Junior University, 1907-1908; Assistant in Hydrau­
lics, 1908-1909; Instructor in }fEchanical Engineering, 1909-
1910; Assistant Profes~or of JIydraulics, Sibley College~ Cor­
nell University, 1910-1916: Professor of Hydraulic Engineering, 
Rensselaer Polytechnic Institute, 1n6-Bln. 

373 South Euclid A venue, 



STAFF OF INSTRUCTION AND RESEARCH 

PAUL SOPHUS EpSTEIN, Ph.D. 

Professor of Theoretical Physics 

11 

C.Sc .. :\Ioscow university. 1906; M.Sc., 1909; Ph.D'., "C'niversity of 
Munich, 1914. Assistant in Physics, ;Yloscow Institute of 
Agl'iculture, 1906-1907; Assistant in Physics, J\Ioscow uni­
versity, 1907-1909; Privat docent, Moscow University, 1909-
1913; Privat, docent, University of Zurich, 1919-1922. 

34 South Madison Avenue. 

LUCIEN HOWARD GILMORE, A.B. 

Professor of Physics 

A.B., Leland Stanford Junior University, 1894. Acting Assistant, 
Department of Physics, Leland Stanford Junior University. 
1894-1895. 

649 Galena A venue. 

CLINTON KELLY JUDY, M.A. 

Professor of English Language and Literature 

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

55 North Euclid A venue. 

HANS KRAMER, FIRST LIEUTENXNT 

Corps of Engineers, U. S. Army 
Professor of Military Science and Tactics 

Graduate, U. S. Military Academy, ,Vest Point, with rank of 
Second Lieutenant, Corps of Engineers, 1918. Camp Ad­
jutant, Camp Leach, D. C., 1918. Student, The Engineer 
School, Camp A. A. Humphreys, Virginia, 1919-1920. 'With 
American Expeditionary Forces and American Forces in 
Germany, 1919. Adjutant, Engineer R. O. T. C. Camp, 
Camp A. A. Humphreys, Virginia, 1920. 

Z046 Meridian Avenue, South Pasadena. 

GRAHAM ALLAN LAING, M.A. 

Professor of Business Administration 

B.A., "C'niversity of Liverpool, 1908; M.A., 1909; Gladstone Prize 
in History and Political SCience, Rathbone Prize in Eco­
nomics, Liverpool UniverSity, 1907; Workers' Educa­
tional Association Lecturer in Economic History for Liver­
pool University, 1909-1913; Secretary, Department of Educa­
tion, Government of British Columbia, 1n3-1914; Director 
of Technical Education, Vancouver, B.C., 1914-1917; In­
structor ill Economks and History, UniverSity of California, 
1917-1918; Assistant Statistician, United States Shipping 
Board, 1918-1919; Assistant Professor of Social Science, 
university of Arizona, 1919-1921. 

1081 Elizabp.th Street. 



12 CALIFORNIA INSTITUTE OF TECHNOLOGY 

PAUL PERIGORD, M.A. 
Professor of Economics and European History 

B.A., University of France, 1901; B.Ph., 1902; M.A., University 
of Chicago, 1911; M.A., Columbia University, 1913. French 
Army, 1914-1917. Military Instructor as Captain of Infantry, 
for the New England Division, Camp Devens, Massachusetts, 
1917. Member of French High Commission to the United 
States, 1918-1919. 

360 Congress Place. 

ROYAL WASSON SORENSEN, B.S. IN E.E. 

Professor of Electrical Engineering 

B.S. in Electrical Engineering, University of Colorado, 1905. 
Associated with General Electric Co., Schenectady, N. Y., 
and Pittsfield, Mass., 1905-1910; Consulting Engineer, Pacific 
Light and Power Corporation, 1913-1917. FQl.low, American 
Institute of Electrical Engineers; Consulting Engineer, 
U. S. Electrical Manufacturing Company, 1917-1919, and 1922. 

341 South Holliston Avenue. 

FRANKLIN THOMAS, C.E. 

Professor of Civil Engineering 

B.E., University of Iowa, 1908; C.E., 1913. Graduate work at 
McGill University. Montreal. Instructor in Descriptive 
Geometry and Drawing, University of Michigan, 1910-1912. 
Construction For.eman, Mines Power Company, Cobalt, On­
tario, 1909-1910; Designer, Alabama Power Company, Bir­
mingham, Alabama, 1912-1913. Assistant E'ngineer, U. S. 
Reclamation Service, 1919. 

685 South El Molino Avenue. 

RICHARD CHACE TOLMAN, Ph.D. 

Professor of Physical Chemistry and Mathematical Physics 

S.B. in Chemical Engineering, Massachusetts Institute of Tech­
nology, 1903; Ph.D., 1910; Student, Universities of Berlin 
and Crefeld, 1903-1904. Dalton Fellow, Instructor in Theo­
retical Chemistry, and Research Associate in Physical Chem­
istry, Massachusetts Institute of Technology, 1905-1910; In­
structor in Physical 'Chemistry, University of Michigan, 
1910-1911; Assistant Professor of Physical Chemistry, Uni­
versity of Cincinnati, 1911-1912; Assistant Professor of 
Chemistry, University of California, 1912-1916; Professor of 
Physical 'Chemistry, University of Illinois, 1916-1918; Chief, 
Dispersoid Section, Chemical Warfare Service, 1918; Asso­
ciate Director and Director, Fixed Nitrogen Research Labora­
tory, Department of Agriculture, 1919-1921. 

Faculty Club. 

HARRY CLARK V AN BUSKIRK, PH.B. 

Professor of Mathematics 

Ph.B., Cornell University, 1897. 
3400 East Colorado Street. 



STAFF OF INSTRUCTION AND RESEARCH 13 

JAMES HAWES ELLIS, PH.D. 

Associate Professor of Physical-Chemical Research 

B.S., Massachusetts Institute of Technology, 1912; Ph.D., 1916. 
Assistant in ELectrical Laboratory, Massachusetts Institute 
of Technology, 1913-1914; Research Associate in Physical 
Chemistry, Research Laboratory of Physical Chemistry, 
Massachusetts Institute of Technology, 1914-1916. 

:234 South Sierra Bonita Avenue. 

FREDERIC W. HINRICHS, JR., A.B. 
Associate Professor of Mechanics 

A.B., Columbia University, as of 1902. Graduate of the United 
States Military Academy, West Point, 1902. Served as an 
officer of the U. S. Army in the Artillery Corps, Coast Ar­
tillery Corps, and Ordnance Department, 1902-1910; retired in 
1910 with rank of Captain. Assistant Professor, Professor 
of Applied Mechanics, University of Rochester, 1910-1919. 
Captain, Major, Lieutenant-Colonel, OrdnanceD'epartment. 
U. S. A., 1917-1919. Retired to permanent grade of CaPtain, 
U. S. A., Retired, 1919. 

1071 Garfield Avenue. 

WILLIAM NOBLE LACEY, PH.D. 

Associate Professor of Chemical Engineering 

A.B. in Chemical Engineering, 1911, and Chemical Engineer, 
1912, Leland Stanford Junior University; M.S., 1913, and 
Ph.D., 1915, University of California; Assistant in Chem­
istry, Leland Stanford Junior University, 1911-1912; Assist­
ant in Chemistry, University of California, 1912-1915; Re­
search Chemist for Giant Powder Co., San FranCisco, 
1915; Research Associate, Massachusetts Institute of Tech­
nology, 1916. 

1198 North Wilson Avenue. 

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

B.A., Ohio State University, 1907; M.A., 1908; Assistant In 
Organic Chemistry, Ohio State University, 1907-1909; Fellow 
in Chemistry, University of Chicago, 1909-1910; Chemist, 
Bureau of Chemistry, United States Department of Agri­
culture, 1910-1912. Chemist, Government of Porto Rico, 
1912-19l3. 

677 Oak Knoll Avenue. 



14 CALIFORNIA INSTITUTE OF TECHNOLOGY 

JOHN ROBERTSON MACARTHUR, PH.D. 

Associate Professor of Modern Languages 

B.A., University of Manitoba, 1892; Ph.D., University of Chicago, 
1903. Lecturer in Modern Languages, Manitoba College, 
1893-1898; Professor of English, New M,exico Agricultural 
College, 1903-1910, 1911-1913; Professor of English, Kansas 
State Agricultural College, 1914-1920. Agent of International 
Committee 'of Young Men's Christian Association, Ellis 
Island, 1910-1911; National President, Pi Kappa Delta, hon­
orary forensic society, 1918-. 

866 South Pasadena Avenue. 

GEORGE RUPERT MAC2\1INN, A.B. 

Associate Professor of English Language and Literature 

A.B., Brown University, 1905. Instructor in English, Brown 
University, 1907-1909; Iowa State College, 1909-1910; Uni­
versity of California, 1910-1918. Manager of the University 
of California Press, 1912-1913. Editor, University of Cali­
fornia Chronicle, 1915. 

255 South Bonnie A venue. 

ROMEO RAOUL MARTEL, S.B. 

Associate Professor of Civil Engineering 

S.B., Brown University, 1912. Instructor in Civil Engineering, 
Rhode Island State College, 1913-1914; Instructor in Civil 
Engineering, Mechanics Institute, 1914-1915. With Sayles 
Finishing Plants, Saylesville, R. 1., 1915-1918; with Atehison, 
Topeka and Santa Fe Railway, Amarillo, Texas, 1918. Resi­
dent Engineer, California Highway Commission, Willits, 
California, summer of 1921. 

19B South Chester A venue. 

WILLIAM WHIPPLE MICHAEL, B.S. 

Associate Professor of Civil Engineering 

B,S. in Civil Engineering, Tufts College, 1909. With New York 
City on topographic surveys, 1909-1911; with The J. G. White 
Engineering Corporation, 1912-1913 and 1915; Instructor, De­
partment of Drawing and Design, Michigan Agricultural 
College, 1914; with The Power Construction Company of 
Massachusetts, 1914-1915; in private practice, 1916-1918. 

4Z6 South Michigan A venue. 
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'VILLLDr L. ST"\NTON, B.A. 

Physical Director 

B.A.. Dickinson College, 1903. Assistant Director of Physical 
E'ducation, Pratt Institute, 1903-1904; Actor, legitimate stage, 
1904-1D05; Director of Athletics and Physical Education, 
:.\Iorristown School, 1905-1906; Professor of English and Di­
rector of Athletics, Hamilton Institute, 1906-1908; Post­
graduate student of English, Columbia University, 1907; Di­
rector of Athletics and Instructor of Dramatics, Pomona 
College, 1908-1916; Director of Athletics and Instructor of 
English and Dramatics, Occidental College, 1916-1917; Officer, 
U. S. Army, over-seas, 1917-1919; Director of Athletics and 
Dramatics, Occidental College, 1919-1921. 

1163 Steuben Street. 

EARNEST CHARLES WATSON, PH.B. 

Associate Professor of Physics 
Ph.B., Lafayette College, 1914; Scholar in Physics, University 

of Chicago, 1914-1915; Assistant in Physics, University of 
Chicago, 1915-1917. 

11'24 Stevenson Avenue. 

LUTHER EWING WEAR, PH.D. 

Associate Professor of Mathematics 

A.B., Cumberland 1:niversity. 1902; Ph.D., Johns Hopkins Uni­
versity. 1913. Grachlate stlldent and fel1ow, Johns Hopkins 
University, 1908-1909. 1910-1913. Instructor in Mathematics, 
1:niversity of Washington, 1913-1918. 

68 South Grand Oaks Avenue. 

G. VERNON BENNETT, Ph.D. 

Lecturer in English Language and Literature 

A.B., University of Kansas, 1901; A.M., University of the State 
of Washington, 1912; J.D., Hamilton College of Law, 1~14; 
Ph.D., University of California, 1922. Philippine Educational 
and Treasury Service, 1901-1906; high school teacher and 
principal. Issaquah and Seattle, vVashington, 1906-1912; Prin­
cipal, Gridley (California) High School. 1912-1914; City 
Superintendent of Schools, Pomona, California, 1914-1919; 
Supervisor, Los Angeles Territory, Federal Board for Vo­
cational Education, 1919-1921; Associccte Professor of Edu­
ccction, University of California,1921-1922. 

1661 Shatto Street, Los Angeles. 

GEORGE FORSTER, E.E. 

Assistant Professor of Electrical Engineering 

E.E .. Lehigh University, 1914. With Gencml Electric Company, 
Schenectady, N. Y .. and Pittsfield, Mass., 1914-1915; Assist­
ant Electrical Engineer, Delaware & Hudson Co., Coal De­
partment, Scranton, Pennsylvccnia, 1915-1D16; Engineering 
Assistant. Phil:ldelphia Electric Company, Philadelphia, 
Pemls,'lvccnh, 1918-1919. 

1113 Xorth }Iichigan Avenue. 
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DOSWELL GULLATT, FIRST LIEu'rENANT 

Corps of Engineers, U. S. Army 

Assistant Professor of Military Science and Tactics 

Graduate, U. S. Military Academy, West Point, with rank of 
Second Lieutenant,Corps of Engineers, 1918. Student, En­
gineer School, Camp A. A. Humphreys, Virginia, 1919-1921. 
With American Expeditionary Forces and Arnerican Forces 
in Germany, 1919; duty as Chief of Survey Detachment, 
Ninth Engineers, Fort Sam Houston, Texas, 1921. 

4,89 North Michigan A venue. 

WALTEl\ TICKNOR WHITNEY, PH.D. 

Assistant Professor of Physics 

B.S., pomona College, 19101; M.S., 1912; Ph.D., Univer~ity of 
Chicago, 1916. Staff of Mount Wilson Observatory, 1913 and 
1917. Fellow in Physics, University of Chicago, 1914-1916. 

988 North Holliston Avenue. 

CLYDE 'VOLFE, PH.D. 

Assistant Professor of Mathematics 

B.S., Occidental ColIege, 1906; ~I[.S .. 1907.; A.~.L, Harvard Uni­
versity, 1908; Ph.D., Umverslty of Cal1forma, 1919. Harvard 
University, 1908-1910. Surveyor, W,estern States, 1910-1912. 
Acting Professor of Physics, Occidental College, 1912-1916; 
Associate Frofessor of Mathematics, 1916-1917. Teaching 
FeHow in Mathematics, University of California, 1917-1919. 
Dean, Santa Rosa Junior College, 1919-1920. 

401 South Chester Avenue. 

WILLIAlIl JACOB AUBURN, M.E. 

Instructor in Engineering Drawing 

M.E., Cornell University, 1897. With Westinghouse Machine 
Company, Pittsburg, Pennsylvania, 1898-1914; with United 
Engineering and Foundry Company, Pittsburg, Pennsylvania, 
1914-1916. 

971 East Washington Street. 

J OSEPII An.Dl BECKER, Ph.D. 

National Research Fellow in Physics 

B. A., CorneiI University, 1918; Ph.D., 1922. Research Physicist, 
Bureau of Standards, Westinghouse Electric & Manufactur­
ing Company, and Western Electric Company, 1918-1919. 
Instructor in Physics, Cornell University, 1919-1922. 

481 Pepper Street, 
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ARTHUR FERGl'SOX BENTOX, Ph.D. 

National Research Fellow in Chemistry 

A.B., Princeton University, 1916; A.M., 1919, Ph.D., 1920. 
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225 South Holliston Avenue. 

WILLIAM NOEL BIRCHBY, M.A. 

Instructor in Mathematics 

A.B., Hope College, 1899; M.A., Colorado College, 1905. Instruc­
tor, Colorado College, 1905 and 190'7; Instructor in Physics, 
University of Southern California, summer session, In6. 

253 South Catalina A venue. 

IRA SPRAGUE BOWEN, A.B. 

Instructor in Physics and Research Assistant to the Director of the 
INorman Bridge Laboratory of Physics 

A.B., Oberlin College, 1919. Assistant in Physics, University of 
Chicago, 1920-1921. 

1170 Steuben Street. 

ARTHUR FRANK CLEMENT, M.A. 

Instructor in English Language and Literature 

A.B., Wabash College, 1916; M.A., 1917. 
Faculty Club. 

FRED J. CONVERSE, B.S. 

Instructor in Civil Engineering 

B.S. in Mechanical Engineering, University of Rochester, 1914. 
With Cleveland Electric Illuminating Company, Cleveland, 
Obio, 1914-1915. With General Electric Company, Lynn, 
Massachusetts, 1915-1916. Instructor in Applied M.echanics, 
University of Rochester, 1916-1917. "\Vith General Labora­
tories, Bureau of Aircraft Production, U. S. A., 1917-1918. 
With Gleason Gear Works, Rochester, New York, 1919. De­
signer, Bureau of Power and Light, Los Angeles City, 1920. 

380 South Hudson Avenue. 

ROSCOE Gn.KEY DICKINSON, PH.D. 

National Research Fellow in Chemistry 

S.B., Massachusetts Institute of Technology, 1915; Ph.D., Cali­
fornia Institute of Technology, 1920. Assistant in Theoret­
ical Chemistry, Massachus·etts Institute of Technology, 1915-
1916; Research Assistant in Physical Chemistry, Research 
Laboratory of Physical Chemistry, Massachusetts Institute 
of Technology, 1916-1917. 

109 South Allen Avenue. 
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CLARE><CE YI><CEXT ELLIOTT, ~1.E. 

Instructor in Engineering Drawing 

;\I.E .. Cornell University. 1911. Instructor in Mechanical En­
gineering, Cornell University, 1911-1912 and 1913-1914. 
Dynamometer Test. Packard Motor Car Company, 1915; Re­
search Engineer, General E~ectric Company, 1916-1918; In­
structor in Mechanical Engineering, Louisiana State Uni­
versity, 1918-1919; Draftsman, Commercia'l Engine Company, 
Los Angeles, 1920; Draftsman, Miller Engine Works, Los 
Angeles, 1922. 

331 East 33rd Street, Los Angeles. 

JAMES B. FRIAUF, A.B. 

Instructor in Physics 

A.B., University of Montana, 1918. Assistant in Physics, Uni­
versity of Chicago, 1919-1920. 

925 Boston Court. 

ARTHUR FREDERICK HALL' 

Instructor in Pattern Making and Machine Shop Practice (Part Time) 

With Sullivan Machine Company, Claremont, N. H., 1891-1894; 
B. F. Sturdevant Company, Jamaica Plain, Mass., 1894-
1897; Union Gas Engine Company. San Francisco, 1898-1899; 
W. P. Kidder Machine Company, Jamaica Plain, Mass., 
1899-1907. 

408 Claremont Drive. 

OSCAR LESLIE HEALD' 

Instructor in Forging (Part Time) 

Graduate, Normal Arts Department, Throop Polytechnic Insti­
tute, 1903. Instructor in Manual Arts, California Poly­
technic School, San Luis Obispo, 1903-1906; Superintendent, 
Construction of Buildings, University Farm, Davis Cali­
fornia, 1909-1910; Instructor Engineering-Mechanics Depart­
ment, State Polytechnic School, San Luis Obispo, Cali­
fornia, 1910-1918. 

2240 Santa Anita A venue 

GEORGE DANIEL HENCK2 

Instructor in Pattern Making (Part Time) 

Graduate, Manual Arts Department, Throop Polytechnic In­
stitute, 1908. 

96 South EI Molino A venue. 

ROBERT TAI~BOT KNAPP, B.S. 

Instructor in Mechanical Engineering 

B. S., Massachusetts Institute of Technology, 1920. Designer 
with C. M. Gay & Son, Refrigerating Engineers, 1920-1921. 

lAssociated with the Pasadena High School. 
"Associated with the Pasadena City Schools. 

Faculty Club. 
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EDWARD H. KURTH 

National Research Fellow in Physics 

C.E., Princeton University, 1920; M.S., 1921; D.Se., 1922. 

WALTER VVIJ.LIAM MARTIN' 

Instructor in Woo,l Working (Part Time) 
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Graduate, Normal Arts Department, Throop Polytechnic Insti­
tute, 1900. With Stout Planing Mills, Pomona, California, 
1891-1896. 

1782 Rose Villa Avenue. 

FRANCIS WILLIAM MAXSTADT, M.E. (E.E.) 

Instructor in Mechanical Engineering 

M.E., Cornell University, 1916; Certificate of Fl.E., 1916. Drafts­
man and Designer, Otis Elevator Company, 1916-1917. As­
sistant in the Electrical Research Division, Interborough 
Rapid Transit Company, 1917-1919. Assistant in the Thomas 
A. Edison Laboratories, 1919. 

105 South Meredith Avenue. 

ALBERT ADAMS MERRILL 

Instructor in Experimental Aeronautics and in Accounting 

11712 ~orth Michigan Avenue. 

HAROLD Z. MUSSELMAN, A.B. 

Instructor in Physical Education 

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

289 North Madison Avenue. 

JEUS RUD NIET,SEN 

Fellow in Physics of the American-Scandinavian Foundation 

Cando Mag., University of Copenhagen, 1919. Assistant, Uni­
versity of Copenhagen, 1918-1920; Instructor, Polyteknisk 
Laerj)anstalt, Copenhagen, 1920; Fellow of the American­
Scandinavian Foundation. 1922-1923. 

WALTER WILLIAMS OGIER, JR., B.S. 

Instructor in Mechanical Engineering 
Assistant Director of Music 

Faculty Club. 

B.S., Throop CoUege of Technology. 1919. With Signal Depart­
ment, Pacific Electric Railway, 1919-1920. 

147 East Walnut Street. 
'Associated with the Pasadena High School. 
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ERNEST HAYWOOD SWIFT, M.S. 

Instructor in Analytical Chemistry 

B.S. in Chemistry, University of Virginia, 1918; M.S., California 
Institute of Technology, 1920. 

435 South Lake Avenue. 

ARTHUR FARWELL, S.B. 

Director of Music 

S. B., Massachusetts Institute of Technology, 1893. Lecturer on 
Music, Cornell University, 1899-1901; Superintendent of Mu­
nicipal Concerts, New York City, 1910-1913; Director of 
Music School Settlement, New York City, 1915-1918; Founder 
and President, New York Community Chorus, 1916-1918; Act­
ing Head of Department of Music, University of California, 
1918-1919; Holder of Composer's Fellowship, Pasadena Music 
and Art Association, 1921-. 

1703 North Fair Oaks Avenue. 

LE Roy B. SHERRY, M.D. 

Examining Physician 

A.B., University of Illinois, 1910; M.D., Johns Hopkins Medical 
School, 1914. 

BBI Fremont Drive, South Pasadena. 

GEORGE J. STARR, D.O. 

Physician, Department of Physical Education 

D.O., College of Osteopathic Physicians and Surgeons, Los 
Angeles, 1921. 

958 Claremont Drive. 

FRANCES HALSEY SPINING 

Librarian 

1067 North Catalina Avenue. 

GORDON ALBERT ALLES, B.S. 

Research Assistant, Biochemical Research 

B.S., California Institute of Technology, 1922. Research Chem­
ist, The Celite Company, Lompoc, California. 

3100 South Sixth Street, Alhambra. 

RICHARD BADGER, B.S. 

Teaching Fellow in Chemistry 

B.S., California Institute of Technology, 1921. 
B15 Highland Place, Monrovia. 
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RICHARD MILTON BOZORTH, Ph.D. 
Research Fellow in Chemistry 

A.B., Reed College, June, 1917; Ph.D., California Institute of 
Technology, 1922. 

l:il1 South Craig Avenue. 

ROBERT BIGHAM BRODE, B.S. 
Teaching Fellow in Physics 

B.S., Whitrrlan College, 1921. 
11:il:il Division Street. 

ROBERT CADY BURT, E.E. 
Teaching Fellow in Physics 

E.E., Cornell L:niversity, 1921. 
1110 Steuben Street. 

G. HARVEY CAMERO X, B.Sc. 
Assistant in Physics 

B.Sc., University of Saskatcl1ewan, 1922. 
Faculty Club. 

JESSE Wrr.J.IA:n MONROE DuMoXD, M.S. 
Teaching Fellow in Physics 

B.S., California Institute of Technology, 1916; M.S. in E.E., 
Union College, 1918. 

615 South Mentor Avenue. 

HUGH KEXXE'l'lI Duxx, A.B. 
Assistant in Physics 

kB., Miami Univtrsity, 1918. 

r.\LL HUGn E;\[]\n:'l'T, B.S. 
Assistant in Chemistry 

B.S., Oregon Agricultul'al College, 1922. 

Faculty Club. 

1165 Oakdale Street. 

C.'IlL FElolls,xD EYRING, ::Yl.A. 
Assistant in Physics 

A.B., Brigl1anl Young University, 1912; M.A., UniverSity of Wis­
c;onsin, 1915. 

110 Xorth Holliston Avenue. 
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ALEC LLOYD GREEXI,EES, M.A. 

Teaching Fellow in Physics 

M.A., Queen's "University, 1920. 
1139 Division Street 

FRAXCIS LOGAN HOPPER, B.S. 
Assistant in Physics 

B.S., California Institute of Technology, 1922. 
315 South Mentor Avenue. 

CHARI,ES B. KAZD,\, ::\1.S. 
Teaching Fellow in Physics 

M.S., "University of Chicago, 1921. 
907 South Catalina Avenue. 

ARTHUR LOUIS KLEIN, B.S. 
Teaching Fellow in Physics 

B.S., California Institute of Technology, 1921. 
346 South Michigan A venue. 

R. MEYER L,\NGER, M.A. 

Assistant in Chemistry 

B.S., College of the City of New York, 1920; M.A., Columbia 
"University, 1921. 

930 Del .:lIar Street. 

HALLAN NEIL MARSH, B.S. 
Teaching Fellow in Engineering 

B.S., California Institute of Technology, 1922. 
llBB Steuben Street. 

HALLA~1 EVANS .:IiEXDENHALL, B.S. 
Assistant in Physics 

B. S., Whitman College, 1921. 
1199 Division Street. 

RUSSELL MORI.EY OTIS, B.S. 
Research Fellow in Physics 

B.S., California Institute of Technology, 1920. 
IB86 Stevenson Avenue, 
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L1>[US C.\RL P.\ LLING, B.S. 
Assistant in Chemistry 

B. S., Oregon Agricultural College, 1922. 
17G5 Oakc!ale Street. 

"\LBERT L. RAYJTOXD, B.S. 
Research Assistant, Biochemical Research 

B.S., California Institute of Technology, 1921. 
382 East California Street. 

HELN1URDT SCHvI-nLl.xx, J\f.A. 
duPont FeIlow in Chemistry 

B.A., University of Texas, 1910; M.A., 1921. 
36 South Rooseyelt Avenue. 

DAVID FREDERICK SMITH, Ph.D. 
Research Fellow in Chemistry 

B.S., California Institute of Technology, 1920; Ph.D., 1922. 
:266 South ::Vlichigan Avenue. 

SIXCLAIll SMITH, B.S. 
Teaching Fellow in Physics 

B.S., California Institute of Technology, 1921. 
102 ~orth Michigan Avenue. 

CLARK SALE;\I TE1TSWORTH, B.A. 
Teaching Fellow in Chemistry 

B.A., Stanford University, 1919. 
975 South Hobart Boulevard, Los Angeles. 

ERXEST C. WHITE, M.s. 
Research Assistant in Chemistry 

A.B., Randolph Macon College, 1010; i'd.S., George ·Washington 
Lniversi ty, 1922. 

23-~ South Sierra Bonita Avenue. 

RALPH EDG.\R \VIXGER, A.B. 
Assistant in Physics 

A.B., Baker University, 1914. 
Faculty Club 
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CH~\RLES EDW"IRD FITCH 

Assistant in Electrical Engineering 

California Institute of Technology, Class of 1923. 
lle:? Steuben Street. 

L. MERLE KIRKP.ITIUCK 

Assistant in Chemistry 

California Institute of Technology, Class of 1923. 
36,5 South 'Wilson Avenue. 

DONALD Hor,T LOUGHRIDGE 

Assistant in Chemistry 

California Institute of Technology, Class of 1923. 
109 Xorth Mentor Avenue. 

JOlIN RAINSFORD KORTH 

Assistant in Electrical Engineering 

California Institute of Technology, Class of 1923. 
34e6 Lee Street, Los Angeles. 

HOWARD .l\IERLIN ",,'INEG.tRDEN 

Research Assistant, Biochemical Research 

California Institute of Technology, Class of 1923. 
5g6 Summit Avenue. 

LOUIS H. BAH.EY, STAFF SERGEANT, ENGINEERS, U. S. ARMY 

AssjstantJ Department of Military Science and Tactics 

69;.}ljz South Lake Avenue. 

'¥lLLIAevI C. COOK, MASTER SERGEANT, U. S. ARMY, RETIRED 

Supply Sergeant, Department of Military Science and Tactics 

787 East Orange Grove Avenue. 

,JOSEPH LARACY, .l\fASTER SERGEANT, ENGINEERS, U. S. ARMY 

Assistant, Department of Military Science and Tactics 
1084 Ste"ensan Avenue. 



mrtQuital !\ssistauts 

THO)IAS H. BOLTER ...................................................... Plallt Engineer 
939 South :JIarellgo "1 eenue. 

'VILLU)1 H. BRESLER ............ lnstrument }Iaker, Department ot 
Physics 

1680 Locust Street. 

'VILLU:lr CLAXCy .... " ........ Glass Blower, Department of Physics 
380 South Lake Avenue. 

JAMES EvAxs .................... Biochemical Research, Department of 
Chemistry 

792 East Green Street. 

FRED C. HENSON ..................... Instrument .Maker, Department of 
Chemistry 

966 North Stevenson Avenue. 

RODERT LOOFDOURROW ...................... Store-Keeper, Department of 
Chemistry 

50 Terrace Drive. 

BRUNO E. ::\1EItKEL.. .................. Instrument Maker, Department of 
Physics 

737 North Chester Avenue. 

EI,SlE O'CONNEJ.L .............................. Store-Keeper Department of 
Physics 

710 California Street, Los Angeles. 

In,IUS PEARSON ........... Head Instrument }laker, Department of 
Physics 

127 SOllth Catalina Avenue. 



.Al15inttttttn itt .Allmittinfrtttiott 

ALICE \\!. DIXEGAN __________________________________ Department of Chemistry 

494 South Hudson Avenue. 

}IAR Y A. HEWSOX ------------ ____________________________________________ House Director 

Dormitory. 

bWA HOWARD______________ _ ______ Office of the Chairman of the 
Executive Council 

1126 Division Stl·eet. 

KATHEIlIXE RmllELL L_\THROP ___ _ __ 'secretary's Office 

432 "Yo-rtll Jfentor Avenue. 

LILLIAN P. LEEFE ____________________________________________________ Registrar's Office 

132 N. Sierra ROllila Avenue. 

CATHERINE LIxllnLOO~L- _________ _ _____ secretary's Office 

687 jI,~orth Raymond Avenue. 

HERBERT H. G. NASH---- _________________ _ ___________ Bookkeeper 

408 West S-ixtieth Street, Los Angeles. 

O. ROTI-L ______________________ Superintendent of Buildings and Grounds 

459 IT-ista Avenue. 

GRACE E. S,\GE- ______________________________ _ _______ Secretary·s Office 

337 South Lake Arenue. 

ELlZABETH j\. SWIFT ____________________________ _ ________ ,Secretary's Office 

435 South Lake Avenue. 
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The school from which the California Institute 01 

Technology has grown was established in 1891 as Throop 
Polytechnic Institute; by Amos G. Throop, of Chicago, 
who, during his lifetime, gave liberally for its support 
and who left his estate for its endowment. The fund 
left by him is known as the Throop Estate Fund and the 
Board of Trustees have in his honor given the name 
Throop Hall to the present central building, erected in 
1910. Throop Polytechnic Institute, though always 
offering a limited amount of collegiate instruction, was 
chiefly a secondary school, and in its capacity as a 
pioneer manual training school it met a real need of the 
time. 

In 1907, however, in consequence of a change in edu­
cational conditions marked by the growth of excellent 
public polytechnic high schools throughout Southern Cali­
fornia, the Board of Trustees, after careful consideration, 
reached the conclusion that the Institute could best serve 
the needs of the future by discontinuing its preparatory 
work and becoming exclusively a college of science and 
technology. The reasons on which this decision was 
based and the ideals of the new Institute were expressed 

as follows in a report by Dr. George E. Hale to the 
Board of Trustees: 

"Here in California the conditions and the need for 
techpical education are unsurpassed. In no part of the 

world is electrical engineering so highly developed, es­
pecially in the transmission of power from great dis­
tances. In hydraulic engineering, we are facing today an 
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undertaking of enormous magnitude. Under such condi­
tions, and with the advantages afforded by climate, by 
the immediate neighborhood of mountains where water 
power can be developed and experimental transmission 
lines installed, who can deny that there is a place in 
Pasadena for a technical school of the highest class? 

"In developing such a school, we must provide the best 
of instruction and the most perfect equipment that 
modern engineering offers. But in laying stress upon the 
practical aspects of the problem we must not forget that 
the greatest engineer is not the man who is trained 
merely to understand machines and to apply formulas, 
but is the man who, while knowing these things, has 
not failed to develop his breadth of view and the highest 
qualities of his imagination. No great creative work, 
whether in engineering or in art, in literature or in 
science, has ever been the work of a man devoid of the 
imaginative faculty." 

In 1908, Dr. James A. B. Scherer became the first 
president of the new Institute, serving until September 
10,1920. 

The real work of the Institute under its new plan 
began in 1910 in Throop Hall, on the new twenty-two 
acre campus on East California Street in Pasadena, 
which had been given to the Institute three years before, 
and since 1911 the Institute has conducted exclusively 
collegiate and· graduate work. The enrollment for the 
year 1922-23 is made up of 467 undergraduate and 29 
graduate students. In 1920 the name of the Institute 
was changed to California Institute of Technology. 
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The Institute now occupies, in addition to Throop 

Hall, the Gates Chemical Laboratory, the gift of Mr. 
C. W. Gates and Mr. P. G. Gates, which was erected in 
1917; a very attractive auditorium, having a seating 
capacity of approximately 500, erected in 1921; and the 
N orman Bridge Laboratory of Physics, a very beauti­
ful structure of Spanish architecture, completed in 1922 

and affording unexcelled facilities for research and 
instruction in Physics. In addition to these permanent 
buildings a temporary dormitory affords accommodations 
for about 60 students, and other temporary buildings 
house research work in aerodynamics and the depart­
ments of military engineering and physical education. 

The Southern California Edison Company is at 
present erecting on the Institute campus a high voltage 
laboratory at a cost of $] 25,000, which will house a mil­
lion volt transformer for the j oint use of the technical 
staff of thc Edison Company and of the research staffs 
of the Institute and of the Mount Wilson Observatory. 

There is also being erected· at the present time an 
annex to the Norman Bridge Laboratory which will 
house the Norman Bridge Library of Physics, for which 
Dr. Norman Bridge has recently made provision. Dr. 
Bridge has also given the funds for the erection of a 
final wing of the Norman Bridge Laboratory which will 
be comparable to the present Bridge Laboratory in size, 
and will thus, with the annex now under construction, 
more than double the capacity of this building. 

A notable addition to the permanent equipment of the 
Institute during the past year has been the addition of 
eight acres to the campus. This addition gives the 
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campus an area of thirty acres. On the new extension 
is an attractive house which is used temporarily for the 
Faculty Club. 

Along with the material development of the Institute 
in the past few years has gone a very striking develop­
ment of its educational and research work. Under the 
direction of Dr. Robert A. Millikan, who became Direc­
tor of the Norman Bridge Laboratory of Physics and 
Chairman of the Executive Council in 1921, and of Dr. 
Arthur A. Noyes, who had become Director of the Gates 
Chemical Laboratory a few years earlier, an extra­
ordinarily able staff has been brought together and an 
extensive program of research in physics and chemistry 
.has been undertaken. Associated in this work are Dr. 
C. G. Darwin of the University of Cambridge, England, 
Professor of Mathematical Physics, Dr. Paul Epstein, 
Professor of Theoretical Physics, formerly of the Uni­
versities of Zurich, Switzerland, and Leiden, Holland, 
and Dr. Richard C. Tolman, Professor of Mathematical 
Physics and Physical Chemistry, and until 1921 Director 
of the U. S. Fixed Nitrogen Research Laboratory, Wash­
ington, D. C. Dr. Paul Ehrenfest of the University of 

Leiden is on the staff for the year 1923-24. 

The staff of the Mount Wilson Observatory of the 
Carnegie Institution is cooperating in this research 
project, which consists in a systematic attack on the most 
fundamental problem of physical science today, that of 
the constitution of matter and its relation to the 
phenomena of radiation. 

For the support of this j oint research proj ect the 
Carnegie Corporation of New York on November 22, 

1921, made an appropriation of $30,000 a year for five 
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years to the Carnegie Institution of vVashington to be 

expended for researches at the California Institute of 

Technology under the direction of Dr. Millikan and of 

Dr. Noyes. 

In view of its scholastic standing and of the fact that 

the Trustees had on September 15, 1921, adopted the 
Teachers' Insurance and Annuity Association's plan of 
retiring annuities for members of the staff, the Institute 
was on November 4, 1921, placed on the Associated List 

of the Carnegie Foundation for the Advancement of 

Teaching. 

As is indicated in the statement of policy adopted by 
the Board of Trustees and appearing elsewhere in this 
catalogue, it is the express policy of the Trustees and the 
faculty, while providing for extensive scientific researches 
of the greatest importance, to continue to conduct thor­
ough courses in engineering ana in pure science, basing 
the work of these courses on exceptionally strong instruc­
tion in the fundamental sciences of mathematics, physics 
and chemistry; broadening and enriching the curriculum 
by a liberal amount of instruction in such general sub­
j ects as English, history and economics; and vitalizing 

all the work of the Institute by the infusion in generous 
measure of the spirit of research. 
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In pursuance of the plan of developing an institute 
of science and technology of the highest grade, the 

Trustees have recently adopted the following statement 
of policies: 

(1) The four-year undergraduate engineering courses 
of the Institute shall include an unusually thorough 
training in the basic sciences of physics, chemistry, and 

mathematics, and a large proportion of cultural studies; 
the time for this being secured by eliminating some of 

the more specialized engineering subjects, which may 
be pursued in graduate courses by studen'ts desiring fur­
ther professional training. It is hoped in this way to 

make the undergraduate courses of the Institute a com­
bination of a fundamental scientific training with a broad 

cultural outlook, which will afford students with scientific 
interests a type of collegiate education which avoids the 
narrowness common with students in technical schools 
and the superficiality and the lack of purpose of many of 
those taking academic college courses. Their instruction 

in the basic engineering subj ects will, however, be main­
tained at the highest efficiency so that the graduates of 
the engineering courses may be prepared for positions as 
constructing, designing, operating, and managing en­
gineers. Provision will also continue to be made, es­
pecially in the four-year Courses of Physics and En­

gineering, Chemistry and Chemical Engineering, for the 
training of students for positions in the research and 
development departments of manufacturing industries . 

• The accompanying statement of the educational policies of 
the Institute is an excerpt from resolutions adopted by the Board 
of Trustees, November 29, 1921. 
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(2) The departments of physics, chemistry, and mathe­

matics shall be immcdiately made as strong as possible, 

not only because these subj ects are essential to the plan 
of undergraduate instruction, but also because the best 

opportunities for advanced study and research in these 

fields must be provided in order to train the creative 
type of scientist and engineer urgently needed in our 

educational, governmental, and. industrial development. 
To this end, the present staffs of these departments are 

to be strengthened by the appointment of other research 
men of recognized ability, further provision is to be made 
for teaching and research fellowships in physics and 

chemistry, the libraries and experimental equipment of 
the Norman Bridge Laboratory of Physics and the Gates 
Chemical Laboratory are to be rapidly increased, and 
extensions of these laboratories are to be built when 
needed or so soon as funds shall be available. 

(3) Every effort shall be made to develop the 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 experience; the regular 

work in these subjects shall be supplemented by courses 
of lectures given each year by men of distinction from 

other institutions; the weekly assemblies addressed by 

leading men in the fields of education, literature, art, 
science, and engineering, public service, commerce and 

industry shall be maintained as effectively as possible; 
moderate participation of all students in student ac­

tivities of a social, literary, or artistic character as in 

the student publications, debating and dramatic clubs. 
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lllusical clubs, etc., shall be encouraged; and students 
shall be required or encouraged to take regular exercise, 
preferably in' the form of games or contests affording 

recreation. It is the purpose of thc Trustees to create 

as rapidly as possible additional facilities for these 
student actil'ities by the erection of a student union, a 

gymnasium, and dormitories. Great importance is also 
attached to making the ,campus attractive in its archi­

tlCctural and landscape features, because of the influence 

of such surroundings on the students and on the public. 

(4.) In all thc scientific and engineering departments 

of the Institute research shall be made a large part of 
the work, not only because of the importance of con­

tributing to the advancement of science and thus to the 
intellectual and material welfare of mankind, but also 
because without research the educational work of a higher 

institution of learning lacks vitality and fails to develop 
originality Imd creativeness in its students. To insure 

the development of research the Trustees will provide for 
it finflllcially, not rtS is so often the case out of the 

residue that may be left after meeting the demands of 
the undergraduate work, but by duly limiting the extent 

of this work and by setting rtpl1rt in advance funds for 
research and graduatc study. It is also the policy of 
the Trustees to make the advancement in grade and 

salary of members of the staff largcly dependent on ac­
complishment in research or in other creative directions. 

(5) In order that the policies already stated may be 
made fully effective as (luickly as possible and in order 
tJl!lt the available funds may not be consumed merely 

by incl'easc in the studcnt body, it is the intention of 

the Trustees, as predously announced, to limit the regis-
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tration of students at any period to that number which 

can be satisfactorily provided for with the facilities and 

funds available. As students are admitted not on the 

basis of priority of application, but on that of a careful 

study of the merits of the individual applicants, the limi­

tation has the highly important result of giving a select 
body of students of more than ordinary ability. A stand­

ard of scholarship is also maintained which rapidly elim­

inates from the Institute those who from lack of ability or 

industry are not fitted to pursue its work to the best 

advantage. 

(6) For the same reasons it is the intention of the 
Trustees not to allow the work of the Institute to be 

extended into new branches of engineering, until all 
the existing departments are brought to the highest 

efficiency and until the needs of student life are more 
fully provided for. This is in accordance with the 
policy pursued from the beginning of the Institute of 

undertaking only a few lines of work and doing these 
well. Thus, ultimately instruction may be provided in 

metallurgy, sanitary engineering, and architecture; but, 
important as these branches are in relation to the in­

dustries of California and the Southwest, it is not re­
garded as sound policy to undertake work in these direc­

tions until funds become available for these special pur­

poses. The Trustees consider that it is of more im­

mediate importance to increase the salary scale, the 

staffs of instruction, and the laboratory facilities in the 
branches of engineering already established-civil, 

mcchanical, electrical, and chcmical engineering,-so 

that the undergraduate instruction may be improved, 

graduate courses offered, and research actively 

prosecuted. 
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Applicants for admission must give evidence of good 

moral character, and be thoroughly prepared in at least 

fifteen units of preparatory work, each unit represent­
ing one year's work in a given subject in an approved 
high school at the rate of five recitations weekly. Each 

applicant must offer all of the units in group A, three 
or more units selected from group B, and the remainder 
from group C. 

English ______________________________________________________________________ 3 
Algebra ____________________________________________________________________ 2 
Plane and Solid Geometry ____________________________________ 1% 

Group A Trigonometry __________________________________________________________ % 
Physics ______________________________________________________________________ 1 
Chemistry ________________________________________________________________ 1 

United States History and Government __________ 1 

Group B: Foreign Languages, additional English, Mathe­
matics, Laboratory Science, or History. 

Group C: Drawing, Manual subjects, Commercial sub­
jects, etc. 

Applicants who offer for entrance a total of fifteen 

recommended units but whose list of subjects is not in 
accord with this table may be admitted at the discretion 

of the faculty; but no applicant will be admitted whose 
preparation does not include English 2 units, Algebra 

1 % units, Geometry 1 unit, Trigonometry Yz unit, 
Physics 1 unit. If United States History and Govern­
ment is not offered for admission, American Government, 
Ec. 1, will be prescribed for one term during the Sopho­
more year, unless the deficiency is removed before that 
time. All other entrance deficiencies must be made up 
before registration for the second year. 
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Students desiring admission to the freshman class 

should make application immediately upon the comple­
tion of their high school course, or earlier if practicable. 

Of applicants with the required preparation only those 
whose high school work shows them to have more than 
average ability in scientific directions will be imme­

diately accepted. Others will be placed on a waiting 
list and will be notified as to their admission as long 
before the opening of the school year as possible. 

PREPARATION IN ENTRANCE SUBJECTS MAY BE EVI­
DENCED by the certificate of an approved school or by 
examination. Application forms will be sent upon 
request. 

ApPROVED I!CHOOLS are those that maintain a full four 
years' course and are accredited by the various Associa­
tions of Colleges, and College Entrance Certificate 
Boards, or by Colleges and Universities of recognized 
standing at which the entrance requirements are equiva­
lent to those of CAI.IFORNIA INSTITUTE OF TECHNOLOGY. 

ALL ApPLICANTS FOR ADMISSION to the freshman class 
of September, 1924, and thereafter, will be required to 
take entrance tests. These tests are not intended to 
take the place of credentials from approved schools, 
but to supplement such credentials. The subjects cov­
ered will be those listed in group A. The examinations 
will be general in character and intended rather to test 
the applicants' ability to think and express themselves 
clearly and their fitness for scientific and enginecring 
training than to test memorized information. Two op­
portunities will be given to take these tests, one in June 
and one in September, at dates to be announced later. 
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FOR THE CLASS EXTEIUXG SEPTE,lDER, 1923, entrflIlce 
examinations at the Institutc" will be givcn for those who 

prefer this method of admission, or who ma.,' desire thus 
to supplement incomplete certificates of rceolll,melldation, 

The scope of subj ect matter for the entrance examina­
tions 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 notebooks at the time of the examination. The 
schedule for 1923 is as follows: 

Wednesday, September 19: 8 :00 A. III., Mathematics; 
2:00 P. M., English. 

Thursday, September 20: 8 :00 A. J\1., Physics and 
Chemistry; 2 :00 P. 31., History. 

Friday, September 21: 8 :00 A. 1\1., Foreign Lan­
guages. 

ApPLICANTS FOR ADMISSION TO ADVANCED STANDING 

coming from other institutions of collegiate rank must 
present letters of honorable dismissal, together with 
statements showing in detail the amount and character 

of thcir previous training. This work will bc credited 
according to the standards of the Institute. In lieu 
of these certificates of credit, applicants may take exam­
inations for advanced standing. 

'Entrance examinations mfty also be taken under the direc­
tion of the College Entrance Examination Board, These exam­
inations are held at various points in the l;nited Strrtes on June 
J8 to 23, 1923, Applications for these examinations must be 
addressed to the College Entrance Examination Board, 431 
West 117th Street, New York, N, Y., and must be received by 
the Board on or before May 12, 1923, 
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REGISTRATION 

General registration will take placc Monday and 

Tuesday, September 24 and 25, 1923 (9 A. M. to 3 
P. M.). A special fee of two dollars is chargcd for 
registration after these dates. 

All students, upon entering the Institute, must pass a 

physical examination satisfactory to the examining 

physician, and must show that they are physically qual­

ified to carry the work for which they are registered. 

The schedule of studies for each student is made out 

by the Registration Committee, and the student, after 

arranging for his tuition, is enrolled by the Registrar. 
~ 0 student is admitted to classes without an assignment 

card endorsed by the Registrar. 

Any change of schedule is made by the Registrar, and 

after the first week of the term involves a fee of one 

dollar, unless made at the suggestion of officers of the 
Institute. 

REGULATIONS AND DISCIPLINE 

Every student is required to attend all class and 

nsscmbly exercises, for whieh he is registered, nnd to 

satisfy the requirements in each of the subj eets in such 
ways as the instructors mny determine. 

Any student who is disorderly or persistently inat­

tcnti,"e may be excluded from class by the Registration 

Committee upon recommendation of the instructor. 
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The following system of notation is used to indicate 
class standing: 

V denotes Marked Distinction, 

IV denotes Above Average, 
III denotes Average, 
II denotes Below Average, 
C denotes Conditioned, 
F denotes Failed. 

Incomplete means that the student has been prevented 
from completing the required work of the subject on 
account of sickness or other emergency. This mark 
may only be given in those cases where the student has 
carried with a grade of III or better at least three­
fourths of the required work of the subject. Upon com­
pletion of the required work, the notation of incomplete 
shall not be considered a deficiency on the student's 

record. 

Conditioned indicates deficiencies other than incom­
plete that may be made up without actually repeating 
the subject. 

'I/ailed means that credit may be secured only by re­
peating the subject. 

Term examinations will be held in all subjects unless 
the officer of instruction in any subject shall arrange 
otherwise. No student will be exempt from these exam­
inations. Leave of absence may be obtained only froID 
the Registrar, and can be allowed only for serious cause, 

such as physical inability to be present. Unexcused 
absence will count as a failure in the subj ect. 

Special examinations may be arranged by the in­
structor for students having leaye of absence, and must 
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he completed within four weeks from the beginning of 
the following term; or, if in work of the third term, 

during the week preceding registration. 

A condition in any term's work must be removed dur­

ing the next term in residence. Any condition not so 
removed shall automatically become a failure, unless 
otherwise recommended by the instructor at the time 
the condition is given. 

;\ student who is recorded as having failed in a re­
quired subject must repeat every such subject with the 
class next taking it, and such subj ects will take prece­
dence in the student's time over those that follow. 

Reports of class work are prepared at the close of 
each term. These reports are sent to students and to 
parents or guardians. 

A student will be placed on probation: if at the end 
of any term he does not receive grades of II or better 
in at least seventy per cent., and also grades of III or 
better in at least fifty per cent. of the units for which 
he is registered.' 

A student will be dismissed from the Institute: (a) if 
at the end of any term he does not receive grades of II 
or better in at least fifty pel' cent. of the units for which 
he is registered; or (b) if he is on probation and does 
not receive at the end of the term grades of II or better 
in at least seventy per cent., and also grades of III or 
better in at least fifty per cent. of the units for which he 
is registered. 

A student will not be admitted to the work of the fol­
~e end of the first term of his first year at the Institute a 
student who has failed to secure such grades may be dismissed from 
the Institute (instead of being placed on probation). if it has become 
clear that he has not the qualifications required for the successful 
pTosecution of an engineering or scientific cours~. 
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lowing year of any specified four-year course (except 

by special action of the Registration Committee, taken 

after consultation with the professional department 

representing that course): (a) if at th~ end of his 
freshman year he has failed to secure grades of III or 

better in at least sixty per cent. of the units for which 
he has been registered throughout the year; (b) if at 

the end of his sophomore or junior year he has failed to 

secure grades of III or better in at least two-thirds of 
the units for which he has been registered throughout 
the year. 

Any student placed on probation for low scholarship 

should withdraw from student activities or from out­

side employment, or should reduce the number of sub­

jects he is taking, to a sufficient extent to enable him to 

meet the requirements stated above; and any such 

student must report to the Chairman of the Freshman 

Registration Committee in case he is a member of the 

freshman class, or to the Chairman of the (general) 

Registration Committee in case he is a member of a 

higher class, before entering upon the work of the ensu­

ing term, and must arrange his schedule of studies and 

limit his outside activities in accordance with the advice 

of the committee. 

Petitions for immediate reinstatement from students 

who are dismissed for low scholarship will not be 
entertained by the faculty, except in cases of sickness or 

other unforeseen emergencies. The faculty will con­

sider extension of the period of probation only in the 

case of students who are placed on probation for low 

scholarship at the close of the first term of their first 
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year at the Institute, and then only till the end of that 

year. 

A student who has met the minimum scholarship 

requirements but has failed to fulfill the conditions 

for admission to the work of the following year should 

communicate with the Registrar, immediately after he 

receives his record at the end of the school year. The 

Registrar will then refer the matter to the Registration 

Committee; and this committee, after consultation with 

the professional department representing the course in 
which the student is registered, may, in case the gen­

eral qualifications of the student warrant it, grant him 

the opportunity to qualify for admission to the work of 

the following year by additional study during the sum­

mer or by the fulfillment of other requirements. 

Students entering the Institute from other colleges 

will be admitted to the work of the sophomore, junior, 

or senior years only when their college records indicate 

that they have scholarship qualifications corresponding 

to those required in the case of Institute students. 

A regular student who for satisfactory reasons desires 

to extend his course over a longer period than four 

years may, with the approval of the Registration Com­

mittee, be allowed to take less than the full prescribed 

work of about 48 units. Applications for registration 

in excess of 57 units (not including Physical Education) 

must be approved by the Registration Committee. 

Students whose work is unsatisfactory by reason of 
lack of diligence may at any time be asked to withdraw. 

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

length of time and the reasons for which absence is re­
quested. In case of brief absences from any given exer­
cise, arrangements must be made with the instructor in 
charge. 

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 property. 

It is taken for granted that ·students enter the Institute 
with serious purpose, and that they will eheerfully con­
form to its requirements. Conduct inconsistent with 
general good order or harmful to the good name of the 
Institute will render a student liable to dismissal. The 
moral tone is exceptionally good; the honor system pre­
vails at examinations, as well as in the general conduct 
of students, so that cases requiring severe discipline very 
rarely occur. 

The students are organized into an association known 
as the Associated Student Body, of which all are mem­
bers, to deal with affairs of general concern to the 

students, and to deal with such matters as may be dele­
gated 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 suggests 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 con­

ferences of the Faculty Committee on Student Relations 
and the Executive Committee of the Student Body. 
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COUNSELORS 

The Registrar is the general consulting officer for stu­
dents. For the purpose of providing additional means 
of contact between the Student Body and the faculty, 
each class is assigned a Faculty Counselor. 

PHYSICAL EDUCATION 

The Institute recognizes the importance of good 

health in relation to a student's career, and includes 
physical exercise and athletic activities in the required 
work of students of the two lower classes. The work 
in physical education is under the supervision of trained 
men who are members of the faculty, and who are also 

available for consultation with the students on matters 
pertaining to. their physical development. 

The plan of physical education is to bring all students 
into some form of exercise or participation in games, 
appropriate to their needs, while those with particular 
interest or ability for competitive games are given spe­
cial coaching for the athletic teams representing the 
Institute. 

Tourname:pt Park, adjoining the campus, is available 
for the training of teams and for intercollegiate sports. 

The Institute is a member of the Southern California 
Intercollegiate Athletic Conference, and all competitive 
events are held under the rules of this body. 

A physician is retained who examines each student 
upon his entrance to the Institute and determines 
whether his work should be modified on account of his 

physical condition. 
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MILITARY ENGINEERING 

The Engineer Unit of the Reserve Officers' Training 

Corps was the first Engineer Unit to be established in 

the country and is one of the largest. The training given 

in the unit is required of all physically qualified men in 

the first two years. The advanced work of the two 
upper years is optional. Students enrolling for this ad­

vanced work receive commutation of subsistence from 

the Government. The instruction in the military courses, 
both theoretical and practical, aims to show the applica­

tion to military requirements of the various elements of 

the technical training the student receives at the Institute, 

special effort being made to perfect this coordination. 
The War Department has furnished the unit with a large 

amount of the equipment appropriate for engineer troops. 
The field military engineering exercises constitute val­

uable supplementary training for the students of en­

gineering which could otherwise be obtained only from 
experience upon construction proj ects. 

FRESHMAN PRIZE SCHOLARSHIPS 

Three scholarships at the California Institute of 
Technology will be awarded by the Institute, and a 
fourth scholarship by its Alumni, for the next college 

year and in succeeding years upon the basis of a com­

petition open to properly qualified male students in the 

senior class of the high schools or college preparatory 
schools of southern California. The Institute Scholar­

ships carry a payment of $200, equivalent to the year's 
tuition; and the Alumni Scholarship one of $250. 

To enter the competition the student must meet the 
following conditions: He must complete by the end 
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of the current school year at lcast fifteen units of studies 
of such a character as will fulfill the requirements for ad­

mission to the Institute as set forth in its Catalogue; 
and he must, if awarded a scholarship, expect to enter 
the Institute at the beginning of the next college year. 
Moreorer, he must be nominated as representatire of his 

high school by his principal in consultation with the 
teachers of mathematics, physics, chcmistry, and English. 
Each high school of southern California may nominate, 
not later than April 15, one representathe and one 

additional representatire for each fifty male students in 
regular standing in the senior class. The competitor for 
the Alumni Scholarship must be elected by rate of the 
senior class of his high school. Any student elected for 

the Alumni Scholarship described below, is also eligible 
for the Institute Scholarships (in case he should fail to 
reccive thc Alumni Scholarship). 

Each student sq nominated mnst mail to the Registrar 
of the Institute not later than April 20 on forms 

provided for the purpose, certain credentials giving the 
usual statistical information and showing his high-school 
record, his participation in student activities, and his 

outside activities and personal interests. 

All competitors for the scholarships must present them­
selves at the Institute for examination on Friday, April 

27, and on Saturday, April 28. The exarninations will 
cover the branches of mathematics required for admis­
sion to the Institute, high-school physics and chemistry, 
English, Americrll1 history, and general information. 
They will be of snch a cllaraeter as to determine the 
ability of the stndent to think and to express himself 

clearly, and to demonstrate his illiti<1ti,~e and resource 



48 CALIFORNIA INSTITUTE OF TECHNOLOGY 

fulncss in planning experiments, and his power of apply­

ing his knowledge to concretc problems, rather than to 
test memorized information. The six most succes.sful 
applicants will be expected to present themselyes later 
for personal interviews, or in the case of the Alumni 

Scholarship to take part in a public speaking contest. 

The scholarships will be awarded on the basis of all 
thc information available in regard to the applicants­

the results of their examinations, their high-school 
records and recommendations, thc statements submitted 
as to their student activities and outside interests, the 
results of the personal intervicws, and in the case of the 
Alumni Scholarship, of their success in the public speak­
ing contests. The awards will be made without Tefer­
ence to financial need; but any successful studcnt with 
adequate resources may relinquish the money payment in 
favor of the next most deserving competitor, while rc­
taining the scholarship as an honQrary recognition. 
The winners of these scholarships will be deSignated 
Freshman Scholars, and will be so registered in the In­
stitute Catalogue. 

SOPHOlllORE PRIZE SCHOLARSHIPS 

Three prize scholarships of $200 each (equivalent to 
the year's tuition) will be awarded by the Institute, at the 

cnd of this college year and of succeeding years, on the 
basis of a competition, to students intending to pursue 
regular sophomore work at the Institute. The competi­
tion 'will he open to all Institute freshmen who have 

ohtainerl grades of IV or V in at least three-fourths of 
the units of the subj ects taken throughont the freshman 
.Year, or an average grade of IV in all the units taken. 
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The examination will be held on Friday, ~Iay 25, and 

Saturday, May 26, 1923. While it will assume knowl­
edge of the subjects studied during the freshman year, 

its purpose will not be to test memorized information, but 
to determine the ability of the student to think logically 
and to express himself clearly, and to demonstrate his re­

sourcefulness in solving new types of problems, plan­
ning experiments for that purpose, and independently 
extending his knowledge in new directions. The most 
successful students will then be expected to take part 
in a debating contest held at a Student Assembly on 
Monday, June 4. The awards will be made on the 
basis of the work of the freshman year, the results of 

the competitive examination, the decision of the judges 
of the debate, and general information available as to the 
breadth of interest, ideals, and other personal qualities 
of the competitors. 

SOPHOMORE AND JUNIOR TRAVEL PRIZES 

Two Travel Prizes, one available for a sophomore and 
the other for a junior student, have been established 
through the liberality of an anonymous donor, in order 

to emphasize the educational value of travel as a means 
of broadening the student's cultural and professional 
view-points. 

The Sophomore Travel Prize, which replaces the 
Freshman Travel Prize heretofore given, carries an 

award of $400, and is to be used for a tour through the 
eastern states during the vacation between the sophomore 
and junior years, in which leading manufacturing works, 
government establishments, and universities will be vis­

ited. The Junior Prize carries an award of $900, and is 
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to be used for a trip to Europe during the Y[leation 
between the junior and senior years. These tours arc 
to be planned in consultation with the Trm"el Prize Com­

mittee of the Faculty, or with the Department in which 
the student takes his maj or work. The winners of the 
prizes will be expeetcd to kcep a diary of their exper­
iences, and upon their return to file with the Institute 
a summari7.ed report of their travels and to present in 
as interesting a manner as possible on account of their 
experiences at an Assembly of the student-body. 

These prizes will hereafter be awarded to a sophomore 
studcnt and to a junior student, respectively, partly on 

the basis of a problem competition which is open to all 
students who havc obtained grades of IV or V in at least 
three-fourths of the units of the subj eds taken in the 

winter term and the two preceding terms or an average 
grade of IV in all the units so taken. 

The problem competition will consist in the submission 
to the Faculty, not later thrm :'IIay 15, of a report de­
scribing a plan of treatment of some problem of such a 

character as will involve independent study and original 
ideas on the part of the student. The selected problem 
should be discussed with the Travel Prize Committee 
before it is definitely undertaken. The report must be 
submitted in finished form~clearly and forcefully ex­
pressed, neatly executed, flnd accompanied by well made 
tables, drawings, or models. The final award of the 
prizes will be based on the student's record at the Insti­
tute, his SHe('e,,>s in the problem competition, and the 
general information available as to his breadth of inter­

est, ideals, and other personal qualities. 
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THE PUBLIC WORKS SCHOLARSHIPS 

Mr. 'William Thurn, of Pasadena, has established a 
fund known as the Public 'W orks Scholarship Fund, 
thereby making provision for the employment of a limit­
ed number of students in the various departments of 
municipal work. Under the provisions of this Fund, 
students approved by the faculty are employed in the 
Municipal Lighting Department and other departments 
of the city of Pasadena, thereby gaining valuable prac­
tical experience. 

THE CLEVELAND LOAN FUND 

This Fund was established by Miss Olive Cleveland, 
now deceased, for the purpose of aiding students to 
obtain an education. The income is lent without interest 
to worthy students who may need such assistance. Ap­
plications for loans may be made to the Secretary of the 

Board of Trustees. 

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 In­
stitute's courses are so exacting, however, that under 
ordinary circumstances students who are entirely or 
largely self-supporting should not expect to complete a 
regular course satisfactorily in the usual time. Students 
wishing employment are advised to write to the Secretary 
of the Institute Y. M. C. A. in advance of their coming 
to the Institute. 



52 CALIFORNIA INSTITUTE OF TECHNOLOG\ 

THE CONGER PEACE PRIZE 

The Rev. Everett L. Conger, D.D., in 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 com­
position 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. 

PUBLIC LECTURES 

In cooperation with the citizens of Pasadena the 
Institute offers each year a number of public lectures 
in science, literature, and other subj ects of general 
interest. The lectures in science are given in conj unc­
tion with the Mount Wilson Observatory of the Car­

negie Institution of Washington. Special opportunities 
are made available to students for attendance at con­
certs given by the Los Angeles Philharmonic Orchestra 
and noted artists under the auspices of the Pasadena 

Music and Art Association. Other lectures given at the 
Institute, under the auspices of the Pasadena Lecture 
Course Committee, are open to faculty and students. 

THE WEBB LIBRARY 

The tower room of Throop Hall, designed especially 
to accommodate a library, is named in honor of the late 
Mr. William E. Webb of New York, whose private col­
lection of some three thousand volumes recently came into 
the possession of the Institute. The Webb Library in­
cludes a liberal representation of modern and classical 
French and German literature; many valuable books of 
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history and travel, of ethnological science and of the 
physical and chemical sciences; a considerable number 
and variety of books in the fields of philosoplly and 
religion; and an especially notable collection of vol urnes 
in astronomy. 

THE GENERAL LIBRARY 

The general library is conveniently located on tile 
main floor of Throop Hall, and contains a collection 
especially adapted to the needs of an institute of teclllloJ­
ogy. While the main body of the books is scientific ill 

character, there is a generous admixture of history, 
philosophy, and literature, including the Cooke Loan Col­
lection in German and French literature. The library 
is rapidly growing, and a persisfent endeavor is made to 
keep abreast of the times, especially in securing complete 
files of technical and scientific periodicals. It is open at 
all convenient hours, under the care of a trained 

librarian. 

The reading room is a part of the library, and contains 
Gurrent issues of the technical journals, including many 
foreign publications, with a careful selection of the lead­
ing reviews. 

Class work in Engineering Journals is described on 
page 144. 

STUDENT ORGANIZATIONS AND ACTIVITIES 

The Associated Students exercise general dircel;ioll 
of matters of undergraduate concern in cooperation 
with the faculty. The student body, through its elccl:cd 

representatives, has detailed management of intercol­
legiate athletic contests, THE CALIFORNIA TECH, a 

weekly paper, and the BIG T, the annual. A glee club, 
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an orchestra, and a band are maintained, with assistance 
from the Institute. There arc at the Institute student 
branches of the American Institute of Electrical Engin­

eers, the American Society of Mechanical Engineers, 
and the American Society of Civil Engineers. A Chem­

ists' Club includes men interested in this particular field. 

The Astronomy and Physics Club, while composed of 
members of the facuIty, graduate students of the In­

stitute, and members of the staffs of neighboring scien­
tific institutions, admits to its meetings undergraduate 
students who may be interested in its discussions. 

A chapter of Tau Beta Pi, the national scholarship 

honor society of engineering colleges, is maintained at 

the Institute. Elections are made each year from the 

highest eighth of the junior class, and from the highest 
quarter of the senior class. The additional qualifica­
tions of personal worth are also considered. Election to 

membership is regarded as a high honor. 

A chapter of Pi Kappa Delta, national forensic honor 

society, elects to membership students who have repre­

sented the Institute in intercollegiate debates or oratori­

cal contests. The society also aims to foster and pro­

mote interest on the part of the students in forensic 
activities. 

EXPENSES 

Tuition is $200 a year, payable in three installments, 
$70 at the beginning of the first and second terms and 
$60 at the beginning of the third term. The Associated 

Student Body fee, payable by all students, is $10.00 a 

year. This fee is collected by the Institute and turned 

over to the Associated Student Body for the support of 
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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 Department of Chemistry an 

annual deposit of $10 is required the first year and 
$15 the last three years to cover breakage and loss of 
laboratory materials. There are also small deposits for 

locker keys and for padlocks issued in the drawing 

rooms. 

The cost of supplies and of hooks, most of which will 
be useful in later professional practice, ranges from $60 

to $75 the first year, the larger part of which is required 

the first term, and from $20 to $30 a term thereafter. 

DORMITORY 

The Institute has provided on the campus one mod­

ern dormitory, of framed construction, two stories in 

height, with large, airy, flnd well-lighted rooms for 

sixty otudents. Several of the rooms have sleeping 
porches, and there are attractive dining, living and 
recreation rooms. Table board is furnished to the 
students living in the dormitory and to other students 

who desire it. 

The minimum room rent is $75 a year, and the maxi­

mum $120. The rate for most of tIle rooms is $90. 

The cost of table board is at present about $1.15 per day. 

Each student in the dormitory is required to make a 
deposit of $10 at the opening of the college year to 

cover damage to dormitory proPerty. 



REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE 

Candidates for the ::'.Iaster's degree in either pure or 

applied science must complete, in residence at the In­

stitute, one year's graduate work, consisting of not less 

than 150 units (1500 hours). Of this not less than one­
fourth must consist of research; and not more than one­

fourth may consist of subj ects included in that under­
graduate course of the Institute which pertains to that 

branch of science in which the graduate study is to be 
pursued. Although the credit for undergraduate work 

is thus limited, graduates of other colleges will be 
expected to become proficient in all of the more im­

portant subjects of the corresponding undergraduate 

course, of which they have not previously had sub­
stantial equivalents; and, in case such deficiencies amount 
to more than 40 units, candidates must expect to de­

vote more than one college year to the work for the 
Master's degree. All candidates are required to pass, in 

addition to the examinations on the courses they are 

taking, general examinations in their main subject or 

in important branches of it. 

The course of study of each candidate will be in 

charge of the Committee on Graduate Courses of Study. 

Candidates, at the beginning of the school year, should 

submit to this committee for approval the detailed pro­

gram of study and research which they desire to pursue. 

The candidate is required to present, at least two 
weeks before the degree is to be conferred, two type­

written copies of a satisfactory thesis describing his 
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research. He may also be required to prepare from 
the literature a monograph upon some topic of research 
interest, and submit it to the department concerned. 

REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

The degree of Doctor of Philosophy is conferred by 

the Institute in recognition of breadth of scientific 
attainment and of the power to investigate scientific 

problems independently and efficiently, as exhibited by 
the candidate during his period of graduate work. 
While the degree is not awarded for the completion of 
definite courses of study continued through a stated 
term of residence, the advanced study and research 

must in general be pursued for at least three full college 
years. Advanced work done at other institutions will be 
given due credit, but not less than one year must be 

spent in residence at the Institute. 

Each student working for the Doctor's degree will 

be placed in charge of the Committee on Graduate 
Courses of Study, which will exercise general oversight 
of his work; and at the beginning of each school year the 
candidate should submit to this committee his program 
of study and research for that year. 

The work for the degree must consist mainly of 
scientific research and of the preparation of a thesis 

describing it, which must be presented at least two weeks 
before the degree is to be conferred. This must be sup­
plemented, however, by systematic studies of an advanced 
character in some branch of science or engineering, which 
will be termed the major subject of the candidate. Thus, 
physics, chemistry, mathematics, or engineering may be 
chosen as the maj or subj ect. In addition as minor 8ub-
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ject (or subjects) studies such as will gin~ a fundamental 
knowledge and research viewpoint must be pursued in 

at least one other branch of science or engineering. 

The choice and scope of the minor subject must be 

approved in each case by the committee in charge of 

the course of study. The minor subject must involve 

not less than 50 units (500 hours) of advanced study. 

In addition, the candidate must have acquired the power 

of expressing himself clearly and forcefully both orally 

and in written language, and he must have a good read­

ing knowledge of French and German. 

Proficiency in the major and minor subjects, which 

includes the power to use them effectively, will be tcsted 

by examinations, which may be written or oral or both, 

at the discretion of the department concerned. The 

work in the minor snbject should be completed at least 

one year before the candidate intends to come up for 

his degree. The examinations in the major subject may 

with the approval of the committee in charge be divided 

between the larger integral divisions of the subject, 

and the'se divided examinations may be taken at such 

times as the candidate considers himself prepared. 

TEACHING FELLOWSHIPS 

The Institute offers ten or twelve Teaching Fellow­

ships, carrying a salary of $1,000 for ten months' ser­

vice. The tuition for such Fellows is $150. 

The primllry object of these Fcllowsllips is to giye 
to a group of well-qualified mcn a training in chemical 

and physiclll research which will prcpare them for uni­
vcrsity teaching and research and for the many im­

portant positions in scientific and industrial research 
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laboratories and in deyelopment departments of Ameri­

can industries. 

The Fellows will devote not more tha'n fifteen hours 

a week to instruction of a character that will al'forcl 

them useful experience. This time includes tlw t rC­
quired in preparation and in marking note books and 

papers, as well as that spent in class room and labora­
tory. Of the remaining time at least one-half mllst be 

devoted to research; and the obligation to prosecutc this 

earncstly is regarded as no less binding than that of 
showing propel' interest in the teaching. Ad vanced 

courses of study may also be pursued so far as time 
permits. 

In general only those men will be appointed Teach­
ing Fellows who have had experience equivalent to that 
required for the ::\Iaster's degree at a college 01' lllliver­

sity of recognized standing, and who intend to carryon 
work for the Ph.D. degree. Students who have com­

pleted thorough undergraduate courses in chemistry and 
ph~'sies, and also courses in mathematics through cal­

culus, and who have already demonstrated their interest 
and resourcefulness in scientific work may, however, be 

appointed Assistants with Ii salary which varies with 
the competence of the man and the character of the 

work which he pursues. Assistants who show ability 
in research [md are satisfactory teachers may be pro­
moted to Teaching Fellowships the second year. 

THE DUPONT FELLOWSHIP IN CHEMISTRY 

This Fellowship, established by the DuPont Powder 
Company of iYilrnington, Delaware, carrying a grant of 
$750, is awarded by the faculty to the graduate student 
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in Chemistry or Chemical Engineering who gives 
the greatest promise of original productive work in these 
sciences in the future. 

In regard to the opportunities of working for ad­
vanced degrees afforded Fellows and Assistants, sec 
pages 65-71. 

NORMAN BRIDGE LABORATORY OF PHYSICS 

The Norman Bridge Laboratory of Physics, the gift 
of Dr. Norman Bridge of Los Angeles, will consist of 
three units, each closing one of three sides of a hollow 
square. The first of these units,a building 128 by 58 feet, 
has recently been completed at a cost of about $250,000. 
It occupies five floors, and has a special photographic 
laboratory on the sixth floor in addition to excellent 
facilities for outdoor experimentation on its large flat 
roof. 

It is provided with a lecture room seating 260 persons, 
two large undergraduate laboratories, with adjoining 
dark rooms and apparatus rooms, three class rooms, three 
laboratories for advanced instruction, nine offices, and 

fifteen research rooms capable of accommodating easily 
thirty research workers. 

The general lecture hall receives its outside light 
through a skylight only, which makes it possible to 
darken it quickly, easily, and completely. An I-beam 
mounted in the ceiling above the lecture table and ex­
tending the entire width of the room carries a small 
crane and renders possible the easy handling of heavy 
apparatus for demonstration purposes. A special and 
unigue feature is a lantern-screen carried on the same 
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I-beam and easily adjustable as to angle and height to 

facilitate proj ection vertically or otherwise from any 
part of the lecture hall. 

The piping and wiring is all carried through large 
easily accessible ducts from which access to all rooms 
is had through covered trenches in the floors, the whole 
constituting an especially flexible system for the intro­
duction of any sort of new electrical or pneumatic ap­
pliances which future developments may require. 

A glass-blowing room and glass blower, an especially 
large, well-equipped and well-manned instrument shop, 
and an adequate student shop and woods hop provide 
the best of facilities for both the research and the in­
structional work for which the laboratory is designed. 

This unit is further equipped with a 250 volt, 220 am­
pere-hour storage battery, with a large capacity liquid 
air plant, with constant temperature rooms, and with 
special arrangements for obtaining direct and alternating 
currents of both high potential and high amperage in all 
rooms. The equipment is particularly adequate for work 
in the fields of high vacua, high potentials, X-rays, and 
spectroscopy. 

A specially designed plane-grating spectrograph and 
a Rowland concave-grating spectrograph are mounted 
vertically in a constant temperature pit in the spec­
troscopy laboratory in the basement. Sunlight for this 
laboratory, for the lecture hall, and for various pur­
poses upon other floors can be obtained at all times 
throughout the day from a coelostat upon the roof by 
means of an open light-shaft extending from roof to sub­
basement. 
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It is expected that before the end of 1923, the west 

unit of the proj ected laboratory, a building of the same 

size and construction as the present east wing, will be 

under construction. 

The third unit which is to form the connection on the 

north between the other two wings is at present under 

construction and will be ready for occupancy in the 

spring. It consists of two floors 80 by 52 feet, one of 

which furnishes eight more research rooms while the other 

will house the Norman Bridge Library of Physics, to 

provide for which Dr. Bridge has generously given a 

further $50,000. 

THE HIGH VOLTAGE RESEARCH LABORATORY 

A high voltage laboratory, providcd by the Southern 
California Edison Company, forms a companion build­

ing to the Norman Bridge Laboratory, which it closely 
resembles in external design and dimensions. This lab­
oratory is in process of erection and is to house a 1,000 

kilowatt transformer which has been specially designed 
by one of the members of the staff of the Institute and is 

capable of supplying a potential of a million volts to 
ground. It will be available both for the pursuit of 

special scientific problems connected with the structure 
of matter and the nature of radiation, and for the con­

duct of the pressing cngineering problems having to do 
with the improvement in the art of high tension trans­
mission. It also providcs opportunitics for instruction 

in this field, such as are not at present easily obtainable 
by students of science and engineering. 
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GATES CHEMICAL LABORATORY 

The Gates Chemical Laboratory includes laboratories 
used for the following branches of undergraduate instruc­

tion: Inorganic Chemistry, accommodating 160 fresh­

man students; Analytical Chcmistry, 32 students; Or­
ganic Chemistry, 23 students; Physical Chemistry, 20 
students in two sections; Instrumental Analysis, 20 stu­

dents in two sections. The undergraduate laboratories 
were intentionally limited in their accommodations, as 
it is the policy of the department to admit for the pres­

ent to the upper years of the chemistry courses only a 
relatirely small number of the more competent students, 

so as to secure the highest efficiency in the instruction, 
and so that graduate study and research may not be 
relegated to a secondary position as happens in many 

institutions. 

The remainder of the Gates Chemical Laboratory is 
devoted to facilities for rcsearch work. There are sh: 
unit laboratories for physicn-chemical research accom­

modating two men each; an organic research laboratory 
with space for four workers; and research laboratories 

of photochemistry and radiochemistry providing for six 
or more research men. In separate rooms special re­

search facilities are also providcd, including a welI­
equipped instrument shop, a students' carpenter shop, a 

glass-blowing room .• a storage battery room, and large 
photographic dark rooms. 

RESEARCH LABORATOHY OF APPLIED CHEMISTRY 

During the past year an important addition has been 
made to the Gates Chemical Laboratory by the instal­

lation of a research laboratory of Applied Chemistry in 



64 CALIFORNIA INSTITUTE OF TECHNOLOGY 

a separate building especially adapted to the purpose. 
This research laboratory is equipped for carrying on 
chemical reactions on a fifty or a hundred pound scale. 
The machinery is as nearly like commercial plant equip­
ment as is consistent with its size. It includes apparatus 
for grinding and pulverizing, roasting, melting, mix­
ing, dissolving, extracting, pumping, decanting, centri­
fuging, filtering (by gravity, pressure, suction, plate 
and frame, and leaf filters), evaporating under pressure 
or vacuum, fractionating, condensing, crystallizing, dry­
ing under pressure or vacuum and absorbing gases and 
vapors. 

In this laboratory the student, after working out the 
process on a small laboratory scale, develops it further 
with a larger scale apparatus. This "semi-works" phase 
of industrial research is very important, and its omis­
sion is the cause of great financial losses to the chemical 
industries. On the basis of his experience the student 
towards the end of his laboratory course formulates 
recommendations as to how the process should be tested 
in a trial plant unit. 

The practice of the student in this laboratory, supple­
mented by the lecture and problem course in Chemical 
Engineering, serves not only to train the student in the 
methods and spirit of research, but also to acquaint him 
with the principles and the current practice involved in 
carrying on industrial chemical processes on a large 
scale. 



STAFF 

The following members of the Faculty will give graduate 
courses during the year 19)~-19:2·L 

ROBERT A~DREWS :VIII.LIKA~, Ph.D., Sc.D., Dil'ector of the X01'­
man Bridge Lahoratory of Physics. 

ARTHL'R A;>ws XOY>'s, Ph.D., LL.D., Sc.D., Direclor of the 
Gates Chemical Laboratory. 

HARRY BATE:>r,\N, Ph.D., Professor of :Uathematics, Theoreti­
cal Pbysics, and J'eronantics. 

STUART JEFFEHY B.\TJ<:s, Ph.D., Professor of Physical Chemistry. 
ROBERT L. D.\l:GnJ<:RTY, A.B., :YLE., Professor of ,,1echanical 

and Hydraulic Engineering. 
P\UL EmtE"]""""', Ph.D., Hesparch Associate in Ph:iSics (19:23-

'.H). 
PAUL Sonrrs E,'sTnx, Ph.D., Professor of Theoretical Physics. 
ROYAL 'WASSON SORE "SEN, B.S. in E.E., Professor of Elec­

trical Engineering. 
FRANKLIN THo~fAS, C.E., Professor of Civil Engineering. 
RrcHAIW CHACE TOLJUN, Ph.D., Professor of Physical Chem­

istry and :VIa thematical Physics. 
JAMES HAWES ELLIS, Ph.D., Associate Professor of Phvsical-

Chemical Research. . 
EAU~EST CHAHLES \VATSON, Ph.B., Associate Professor of Phy­

sics. 
LUTHER EWING \VE.\R, Ph.D., Associate Professor of Math­

ematics. 
\V,LL,AJ\1 NOEL BmCHBY, :V1.A,. Instructor in CVIathematics. 
ROSCOE Gn.KEY DICKINSON, Ph.D., Xational Research Fellow 

in Chemistry. 

COURSES 

101. VECTOH ANALYSTs.-In this course the fundamental op­
erations of vector analysis are developed, using the notation of 
Gibbs, ami the use of the analysis is illustrated hy means of 
examples in mechanics and other branches of mathematical 
ph~'sics. COlllplex q1lantities are also represented by vectors 
and ,")!)H' g('ollwtri('al applications aI'(' indicate(l. First tel'lll. 

(Bateman) (15 units) 
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109. DEFIXITE IXTEGRAJ.s.-In this course the definite inte­
gral will be rigorously defined and such fundamental topics 
as line integrals, surface integrals, Green's Formula, func­
tions defined by integrals, will be considered. Prerequisites: 
Ma. 8 a, b, c, 10 a, b, c. First term. (Birchby) (9 units) 

103 a, b. FuxcTIOxs OF A CO)IPJ.EX VARL\IlLE.-This course 
treats of complex numbers, their algebraic combinations and 
geometric representations; rational functions of a complex 
variable and their conformal representations; continuities, de­
rivatives, integrals, series de\'elopments, periodicity, and con­
formal representations of single valued and many valued 
analytic functions. Prerequisites: ;\,la. 8 a, b, c, 10 a, b, c; 102. 
Second and third terms. (Bateman) (9 uuits each term) 

104 a, b, c. DIFFEREXTL\L GEoMETRY.-In this course geo­
metrical ideas gained in previous courses will be extended, and 
the methods of the calculus applied to twisted curves and sur­
faces. Prerequisites: :.vIa. 8 a, b, c, 10 a, b, c. ('Veal') 

(6 units each tcrm) 

no. KIXETIC THEORy.-Presents the modern aspects of the 
kinetic theory of gases, liquids and solids largely from the 
experimental point of view, covering in gases the Clausius 
equatifJUs, Maxwell distribution law, viscosities, specific heats, 
mean free paths, molccular magnitudes, etc.; in liquids, critical 
states, Brownian movements, diffusion, osmotic pressure; in 
solids, the interpretation of the specific heat relations. Prereq­
uisites: Ph. I n, b, c; YIa. 6 a, b, c. First term. (:.vlillikan) 

(15 units) 

Ill. THERMoDYNA~ucs.-De\'elopment of the Classical The­
ory, Entropy, etc. Application to g'a;;cs, perfect and imper­
fect, and to vapors. Radiation theory (the general develop­
ment of the classical theory up to 'Vien's Law). E'Iements of 
Phase Rule and Chemical Equilibrium. Prerequisites: Ph. 1 a, 
b. ('; }Ia. 6 a, b, c. Seeonc1 term. pIillikan) (15 units) 
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114. EU:CTHON TUEOHY.-A course of graduate lectures 
covering the sllbj ccts of ionic mobilities, electronic properties, 
thermionic and photoelectric phenomena, the electronic theory 
of thermoelectric currents, X-ray spectra, radioactivity, etC. 
Prerequisites: Ph. 1 a, b, C; Ma. 6 a, b, c. Third term. (Milli­
kan or Epstein) (15 units) 

ll5. STATISTICAL MECH.\XIcs.-Discussion of the general 
principles underlying the statistical interpretation of entropy. 
Comparison of the points of view taken by Boltzmann and by 
Gibbs. Equipartition of energy.-Prerequisites: Ph. 1 a, b, c; 
19 a, b; ~Ia. S a, b, c; 10 a, b, c. First tC1'II1. (Epstein) 

(6 units) 

ll6. ROENTGEX-RAYS AXD CRYS'l'.\L S'l'RUC'l'UHE. Disco\'ery of 
X-rays and early investigations on them. Diffraction by grat­
ings and space lattices. Intensity of reflected X-rays in its 
dependence on various factors. Various methods of X-ray 
analysis. Introduction to the theory of space groups. Pre­
requisites: Ph. 1 a, b, c; 90 a, b; :vra. 8 a, b, c; 10 a, b, c. 
First term. (Epstein) (6 units) 

190. HYDROIlYNA:lIIcs.-Commenccs with a derivation of the 
equation of continuity and the equations of motion and includes 
studie~ of some simple cases of steady motion, vortex motion 
and of flow past an obstacle. Special attention is given to the 
theories of resistance based on the ideas of discontinuous flow 
and of the periodic formation of vortices. Prerequisites: 
~1a. 8 a, b, c. Third term. (Bateman) (15 units) 

191. PO'l'EN'L'LH. TIIEORY.-An exposition of the properties 
of the potential functions occurring in the theories of gravita­
tion, electricity and magnetism, hydrodynamics, conduction of 
heat, and the theory of elasticity. Solution of special prob­
lems. Prerequisites: ~la. 8a, b, c; 101. Second Term. (Bate­
man) (15 units) 

199 a, b. THEORY OF ELEC'l'RTCI'l'Y AND ::VL\GNE'l'IS~I.-Electro­
statics, electric currents, magnetostatics, ferromagnetism, elec­
tromagnetic field of stationary currents, electromagnetic in­
duction, electromagnetic waves, phenomena in moving bodies, 
introduction to the theory of electrons, electromagnetic mo-
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mentum, retarded potentials, stationary motion of electrons, 
radiation from electrons. Prerequisites: Ph. 1 a, b, c, '7 a, b, 
S a, b; }la. 8 a, b, c. First and second terms. (Epstein) 

(Xot gh'en in 19:23-19:2,t.) (1.5 units each term) 

1:25. HIGHER DYNA~IIcs.-::\lethods of solution of the Ham­
iltonian equations, conditionally periodic motions, contact trans­
formations, introduction to the theory of perturbations, appli­
cations to special cases of interest in atomic theory and the 
theory of quanta. Prerequisites: Ph. 1 a, b, c, 152 a, b, 15 
a, b; }la. 8 a, b, c, 10 a, b, c. Third term. (Epstein) 

(Xot given in 19:23-19:21.) (15 units) 

1:26. HK\T RADLITIOX XXD (~U."'ITU31 THEORY. Historical 

treatment of the development of the mathematical theory of 

heat radiation and of the application of the theory of quanta 

to the phenomena of specific heats of solid and gaseous bodies, 

photoelectricity, photochemistry, chemical constants, ctc.­
Prerequisites: Ph. 1 a, b, c; '7 a, b, c; 1:2 a, b, c; Ma. S a, b, 
C; 10 a, b, c. Second term. (Ehren fest ) (1.5 units) 

1:27. PHYSIC.\I, OPTICS AND QC","XTG'1 TIIEORY OF SPEC'l'R.H 

L,NES. Treatment of dispersion and optical activity on the 
basis of the classical theory. RuthPrford's atom model and 

the application of the quantum theory to it. Action of mag­

netic and electric fields on the "mission of spectral lines. 

X-ray spectra and the structure of atoms. Prerequisites: Ph. 
1 a, b, c; gO a, h; ].2 a, h; }Ia. 8 n, b, C; ]0 n, 11, e. Third 

tprm. (Epstein) (15 units) 

lZS a, b, c. PARTIAL DlFl'EREXTIAT. EQUATIO"S OF :VIATIIE~L\T­

lCAL PIIYSlcs.-Theory of the three fundamental equations of 
mathematical physics: the equation of potential, the equation 
of heat conduction and the wave-equation. Treatment of 
Fourier series, Fourier integrals, spherical and cylindrical har­
monies. Applications to numerous physieal problems. Prereq­
uisites: Ph. 1 a, b, c, 152 a, b; ::\In. 8 a, b, c, 10 a, b, c. 
Throughout the year. (Epstein) (9 nnits each term) 

(Xot !!in'n in 19:23-1924.) 
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130. STRESS AXALYSIS FOR AIRPL.\XES AXD DIRIGIBLEs.-De­
termination of the stresses in spars, ribs, bracing wires and 
fuselage for an airplane in various types of flight. Discussion 
of the stresses in the framework of a dirigible balloon. 
Strength of materials used in aircraft construction. Prereq­

uisites: Ph. 1 a, b, c; Ma. 6 a, b, c. Second term. (Bateman) 
(15 units) 

131. lUIWDYNA;>ncs.-Stability of airplanes, dirigible bal­
loons and parachutes. Free and forced oscillations, effects of 
a gust. Solntion of the algebraic equations occurring in the 
theory of stability and determination of the nature of their 
roots. Use of graphical methods. Prerequisites: Ph. 1:2 a, b; 
:\Ja. 8 a, b, c, 10 a, b, c. Third term. (Bateman) (15 units) 

139. AEROLOGY.-Variation with altitude of the pressure, 
wind velocity, temperature and humidity. General circulation 
of the atmosphere. Prevailing winds. World's air routes. 
Studies relating to clouds, fogs, thunderstorms and atmospheric 
eddies. Atmospheric electricity; airplane photography. Instru­
ments for use on aircraft. Prerequisites: Ph. 1 a, b, c; Ma. 
6 a, b, c. Third term. (Bateman) (15 units) 

135. INTRODUCTION TO MATHEMATICAL PIIYSIcs.--Deductive 
methods in physical science. The nature of the measurable 
quantities of physics. The nature of the equations of math­
ematical physics. The principle of dimensional homogeneity. 
The principle of similitude or relativity of size. The relativity 
of motion. Hamilton's principle. The principles of mechanics, 
clectromagnetics, and thermodynamics. First term. (Tolman) 

(6 units) 

136. INTRODUCTIOX TO 'l'IlE THEORY OF RELATIVITY.-Ele­
mentary development of the rc!ativity of motion in free space. 
Simple applications to mechanical and electromagnetic prob­
lems. Use of four dimensional language for expressing the 
results of relativity. Extension to space in the neighborhood 
of matter. The theory of gradtation. Third term. (Tol­
man) (6 units) 



70 CALIFORNIA INSTITUTE OF TECHNOLOGY 

150. S'l'.\'l'ISTIC.\I. :\[ECI[""ICS .\PI'I.lEn TO PHYSIC.H. CIIE~IIC.\T. 
PHOIlLE~ls.-The equations of tllotion in the Hamiltonian form. 
LioU\'ille's tlworPIll. The .\iax",ell-Boltzmann distribution 
la\\"o Application of statistical mechanics to the theory of 
matter, and of the hohlraum. Application to the theory of 
rate of chemical reaction. Relation between statistical me­
chanics and thermodynamics. First term. (Tolman) 

(:\ot given in 1923-1924.) (6 units) 

151. ADYA"cED THEH~lOIlY".DIICS ApPI,TEIl TO PHYSICAL 
CHE~fICAL PnoBI,IDls.-The first, second and third laws of 
thermod~·llamks. The concepts of energy, entropy, free 

energy, thermodynamic potential and fugacity. Practice in 
the calculation of chemical equilibria from thermal Hnd thermo­
dynamic dat", Second t('1'm. (Tolman) (6 units) 

I:>,]. SUHF.\CE ANIl COl.Lom CIIE~IISTHY.-Lectures and class­
room discussions with outside reading and problems, devoted 
to the general principles ]'(,lating to surface-tension, absorp­
tion, contact catal~'sis, and to dbpcr:.;e s.I'_,tems am! the col­
loidal _,tate. Thin] term. (8 units) 

1:>3. THEH1roIlYX'\~lIC CI-JlDfIS'l'Hv.-Lectllrcs and class-room 
exercises on the applications of the laws of thermodynamics 
to the equilibrium of chemical reactions and to the electro­
motive force of voltaic cells. The subject is considered from 
the free-energy standpoint, and at the close of the course prac­
tice is given in the computation of the free-energies of typical 
substances ulJon the basis of experimental data to be gathered 
from the literature. Text-book, X oyes and Sherrill's "Chem­
ical Principles." Second term. (Bat!'s) (!i unit,) 

(:\ot given in 192:3-1924,.) 

160. ADI'AXCl:]) '\'ORK '" EXGlxEEHT"G.-Special problems 
in the various engineering cou rses will be arranged to meet the 
needs of students wishing to do adnlllcec1 work in these de-
partments. (D:tllgherty, SOl'E'nsen, Thomas) 



ADVANCED AND GRADUATE COURSES 71 

175. RESE.\RCII COX1'EilEXCES IX PUYSIcs.-:Ueets twice a 
week for repo!·t and discussion of the work appearing in the 
literature and that in progress in the laboratory. All ad­
vanced students in physics and members of the physics staff 
are expected to take part. (:.\Iillikan, Bateman, Epstein, 
Tolman, "\\' atson) (4 units each term) 

177. SE)IIXAR IX PHYSIC.'L CIIIDlISTilY. This course consists 
in the discussion, nnder guidance of different members of the 
Chemistry staff, of various topics concerned with recent ad­
vances in physical chemistry. During the year 19]]-]3 the rela­
tions of radiant energy to chemical phenomena are being dis­
cussed. The subject for 19]~~-24< will be announced later. 
Throughout the year. (Xoyes, Tolman, Bates, Ellis, Dickin­
son) (6 units each term) 

17R RESEARCH COXFEREXCES IX CHEMISTRy.-This subject 
consists of reports on the researches in progress in the lab­
oratory and on related ones which have appeared in the 
literature. These conferences are participated in by all men 
engaged in research in the laboratory. Throughout the year. 
(N oyes) (2 units each term) 

ASTROXmIY AND PHYSICS CLcll.-This club is a co-operative 
enterprise carried on by the pbysicists of the Institute and 
those of the }Iount 'Wilson Observatory. This group of from 
thirty to forty physicists meets every week at either the In­
stitute or the J\Iount Wilson laboratory for the discussion of 
the researchcs carried on hy its members as well as of those 
nppearing in the physical journals. 



GENERAL PLAN OF INSTRUCTION 

The curriculum of the Institute is designed to gradu­

ate at the end of four years men who can enter with 

credit the profession of engineering or the field of 

pure science. In furtherance of this purpose it lays 

particular emphasis on two principles that have been 

found to be of primary importance: first that discipline 

in certain liberal studies is not only ideally desirable 

but practically necessary; and second that a thorough 

training in mathematics, physics, and chemistry must 

precede the application of those sciences. The sever­

ance of scientific from liberal education is considered 

mistaken, and the Institute aims to integrate the two 

phases into a whole that more nearly approaches the 

ideal education. 

The knowledge of English usage in oral and written 

expression; some perception of the finer imaginative 

quality of the human mind displayed in literature; an 

appreciation of historical development, political, social, 

and economic; and an insight into current events the 

world over: these are necessary to every man who is to 

take an important place in the world of work. Added 

to these marks of the educated man are the information 
gained from scientific text-books and lectures; the tech­

nique of expression and design learned in the drafting­
room; precision acquircd in using instrumellts in the 

laboratory and ill the field; the knowledge of physical 

properties and limitations discovered in the experi­
mental laboratories; the impetus toward research fos-
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tered by enthusiastic directors; in short a realization of 

the possibilities of science in an age of scientific prog­

ress. 

The first two years are given over to a common train­

ing; thereafter the more diversified specialization is 

provided. A student is thereby given a chance to deter­

mine more intelligently than he could at entrance just 

what work he can best undertake, but, more. impor­

tantly, he is brought to see the essential unity of the 

applied sciences. Class work is conducted in small sec­

tions, ordinarily of not more than twenty men, an 

arrangement which allows each student an unusual 

amount of individual attention. 

Besides the curriculum there are provided educational 

advantages no less desirable. The library contains all 
the notable scientific periodicals, the most valuable books 
on science, and carefully selected books and magazines 

in other fields. Weekly assemblies are held which arc 
addressed by men whose theories or experiences enable 
them to contribute something of value. Inspection trips 
are organized for visits to the most modern factories, to 

oil-fields and refineries, to hydro-electric plants, and to 
other engineering proj ects; the accessibility of these ex­

amples of scientific development, and the generous as­

sistance of their managers and superintendents make 

possible to the student a valuable object lesson in the 
application of theory. 

The engineering profes~ioll includes three types of 
functions, the general character of which is roughly indi­
cated by the terms: (1) Construction and operating 

engineering; (2) administrative engineering; and (3) 
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engineering development and research. The Institute 

originally provided for the first of these types, which 

meets the needs of the brgest number of engineering 

students, by its courses in Mechanical, Electrical, Civil, 

and Chemical Engineering. Somewhat later it provided 

for the second type by establishing a course in Engineer­

ing and Economics, which aims to prepare students to 

take business and administrative positions in manufac­

turing and transportation enterprises based largely on 

engineering. Later, as a result of the fuller development 

of its instruction in physics, chemistry, and mathematics, 

it announced three other courses, corresponding to the 

tlJird type of engineering function, wllich is so vital 

to the development of our industries and commerce. 

The Institute offers advanccd courses leading to the 

degrees of Master of Science and Doctor of Philoso­

phy. Sec page 615. Definite provision has been made 

for such advanced work, especially in the sciences of 

Physics, Chemistry, Mathematics, and Aeronautics. 

The Institute also makcs proYision for students who 

desire to prcpare thcmselves for teaching in higher insti­
tutions and for scientific research in universities or in 
governmental or industrial laboratories. The courses in 
Physics and Enginecring and in Physics provide satis­
factory training for thosc who specialize in physics. A 

hcparatc conrse in Chemistry is offcred to meet thc necds 

of tho:;,' who dt'.~il"t' to PIIl"."U(' illis suhj l'ct on the scien­

titic side and wish to l"Cplttcc tlle enginenillg subjects of 
the course in Chemical Engincning hy additional phy­

sics, mathematics, and rescarch. 
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

The fund(llllcnt(ll scientific principles nre the snme for 

Electric(ll, Mcch(lnic(ll, (lnd Ci,'il Engineering. N (llTOW 

speci(llization on the part of undergmdu(ltes is not 

encouraged for the reason that necessary fundamental 

subj ects would bc omitted thereby and such specialization 

often might bc mispl(lced. The desire is rather to lay 

first a broad and deep foundation in the subj ects forming 

the basis of cngineering. After two years devoted to 

thorough preparation in Mathcmatics, Physics, Chemis­

try, Dmwing, English and History, the student 

m(lY differentiate according to his aptitude and ambi­

tion. Electrical Engineering deals with the gen­

eration, transmission, and utilization in many ways of 

electric(ll cnergy. Mechanical Engineering relates to 

problems of heat, power, design of machinery, and to 

problems of m(ll1uf(lcture. Civil Engineering comprises 

the design and construction of stationary structures 

involved in engineering proj ects. The professional 

courses in these three branches necessarily diverge 

more or less in the bter ycars, each laying particular 
emplwsis on subj ccts peculiar to itself. On the other 

hand, there (lre many subjects in the advanced 

years common to all three branches, for the Elec­

tric(ll, Mcchanical, and Civil Engineering students all 
takc courses in Surveying, ~If echanism, Applied Mechan­
ics, Strength of Materials, Hydraulics, Geology, Ac­

counting, Electricnl Engineering, Heat Engines, and 

Testing Materials Laboratory. It is the aim of the 

curriculum during the last two ycars to link up and 

definitely correlate the differcnt fundamental studies 
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with their varied applications to engineering science. 

Schedules of these courses are printed on pages 80-85. 

ENGINEERING AND ECONOMICS 

This course should not be confused with the courses in 

commerce offered by various universities and colleges. 
Engineering is its basis, students taking four-fifths of the 
subjects offered in the engineering courses described on 

pages 83-87, the remainder of their time being devoted 

to a scientific study of the principles of commerce and 
industry. It is designed to provide adequate education 
for students who., while desiring a systematic training in 
the applied sciences, have interests and aptitudes which 
fit them for positions on the business side of manufac­
turing and transportation enterprises, rather than for 
specialized engineering. 

The course includes (1) the instruction common to all 

courses, in literature, science, and mathematics; (2) an 
assignment of engineering studies in one of the three 
groups: Electrical, Mechanical, or Civil Engineering; 
and (3) a selected group of subjects in economics and 

business. The subjects in group (3) may be briefly 

described as follows: 
Economics, being fundamental to all that follows, pro­

vides a general survey of the principles governing the 
production, distribution, and consumption of wealth; 

while the study of Economic History acquaints the stu­
dent with economic problems and forces as affecting the 
development of the United States of America. Business 
Law is designed to provide such knowledge of the law as 
will give a general understanding of legal rights and 

duties in ordinary circumstances. Instruction in Fi­
nancial Organization, Accounting and Statistics, Taxa-
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tion and Corporate Finance deals thoroughly with the 

broad outlines and fundamental principles of these sev­

cral subjects. The work in Business Administration is 

designed to give students a general training in the funda­

mentals of scientifically managed and organized busi­

ness. It deals with business both from the productive 

and the distributive sides, and includes a discussion of 

the application of scientific ideas to such subjects as 

corporation management, ofiice management, purchasing 

and sales organization, as well as location of plants and 

industries, ronting of materials, wages systems and wel­

fare ol·ganization. Students will be required to in­

spect factories or businesses in operation in order to 

describe and criticise the methods they observe. An 

historical and critical study of the evolution of our 

social and economic organization is required, the class 

being conducted in the form of a seminar with each 

student taking part in the discussions. 

The schedule of this course is given on pages 88 and 

89. 

PHYSICS AND ENGINEERING 

The course in Physics and Engineering aims to pre­

pare men for research positions in the laboratories and 

development departments of large manufacturing com­

panies, and in educational and governmental institutions. 

Such positions are being created in constantly increasing 

numbers, owing to the rapidly growing recognition of the 

importance of research. 
For the creative work whieh such positions require there 

is demanded a considerably more thorough grounding in 

mathematics, physics, and chemistry than it has been 

customary to give in the usual course in engineering. 
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The course in Physics and Eng'ineering aims to give 

this fundamental training in addition to furnishing the 

requisite amount of engineCl'ing work. 

Two principal options are possible which allow a 

greater or less amount of practical engineering work 

to be elected by the student as he finds his bent to be 

more towards industrial research or pure science. For 

further information see the course schedules on pages 

90-92. 

PHYSICS 

The course in Physics carries still further the replace­

ment of the more technical engineering work by addi­

tional mathematics, physics, chemistry, and research. It 
aims to afford the able student a training in the more 

refined mathematical and physical aspects of engineering 

and to prepare him to enter upon more purely scientific 

research in either our universities and colleges or other 

research institutions. It aims, in addition, to give the 

student a thorough grounding in the fundamentals of 

mathematics, physics, and chemistry, and to surround 

him with the atmosphere of research from his .i unior 

year on. 

The course affords excellcnt preparation for graduate 

work. Such advanced work is highly advisable; for to 

give the broad cultural training, the intensive grasp of 

fundamentals, and tlle practical engineering knowledge 

which is demanded by the man whose life is to be devoted 

to creative work in Physics and Engineering clearly re­

quires more time than is available in the undergraduate 

engineering course. 
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A considerable portion of the last two years' work is 

left elective and several options are possible so that the 

student may be free to follow his own bent. The sched­

ules will be found on pages 90, 93 and 91. 

CHEMICAL ENGINEERING 

The course in Chemical Engineering is of a type 

somewhat distinct from the other engineering courses. 
Chemical industry differs from the industries based on 
Mechanical, Electrical, and Civil Engineering in that its 

operations and processes have not become standardized 
to nearly the same extent. The chemical engineer can­

not therefore be merely an engineer of the operating 
type, with a combined knowledge of chemical processes 

and engineering operations. He constantly has to deal 
with development and research problems; and to that end 
he must have a thorough working knowledge of lhe 
principles o-f chemistry, physics, mathematics, and some 
training in research. Even though this may make it 
necessary to limit his study of engineering to its gen­
eral methods and principles, his fundamental training in 
the underlying sciences will enable him to acquire rapidly 
in the works the additional technical knowledge he needs, 
while enabling him to attack new problems and meet 
difficulties far more effectively. The course in Chemical 

Engineering therefore fits men both for the operating 
side and for the development or rescarch side of chem­

ical industries. 

CHEMISTRY 

The course in Chemistry includes all the chemical sub­

j ects in the course in Chemical Engineering, but omits 
the engineering subj ects. In place of these are intro-



80 CALIFORNIA INSTITUTE OF TECHNOLOGY 

duced advanced mathematical and physical subjects 
and additional time for research. It is intended to pre­
pare able students for university teaching, scientific re­
search, and expert work in chemistry; and also to fit 
them for industrial research positions in which a thorough 
knowledge of both chemistry and physics is of more im­

portance than a knowledge of chemistry combined with 
that of engineering. Men with such a training are espe­

cially needed in the research laboratories of many large 
chemical, metallurgical, and electrical companies. 

GENERAL COURSES 

General Courses are provided primarily for those who 
may desire a thorough collegiate education in which 
science predominates, but with a generous admixture of 
other cultural studies, all of which are pursued according 
to the standards and with the thoroughness of a profes­
sional school. They also afford an opportunity for 
students who plan to become teachers of science, or 

who may desire scientific preparation for a business 

career. 

Students in General Courses must take all the re­

quired work common to all courses. The remainder of 
their work is elective, varying in accordance with their 
respective plans and requirements. This work must bc 

arranged subj ect to the approval of thc faculty so as 

to form a consistent whole. 

REQUIREMENTS FOR GRADUATION 

For graduation students must complete such work as 

is prescribed by the faculty for their several courses: 

the number of units is approximately 600. 
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A student must file with the Registrar a declaration 

of his candidacy for the degree of Bachelor of Science 

on or before the second Monday of January preceding 

the date at which he expects to receive the degree. His 

record at tl1at time must show that he is not more than 

30 units bellind the requirement in the regular work of 

his course. All subjects required for graduation, with 

the excepti<?n of those for which the candidate is reg­

istered during the last term of his study, must be com­

pleted by the second Monday of May preceding com­

mencement. 



~rqrllulrs of lItttllrrgralluatr (!Joursrs 

EXPLANATION OF TERMS 

Suhj eets are designatcd by a dcpartlllclltal abb"c\'ia­
tion and a number. 

The number of units given in each term for any 

course is the total number of hoUl's per week required 

in that course, including class and laboratory work and 

the estimated time for preparation. vVhen a subjcct 

continues throughout the year the units granted for any 

term may not be counted toward graduation until the 

subject in question is completed. 

The year is divided into three terms. The normal 

work of a term amounts to forty-eight units exclusivc 

of physical education and the field work of l\Iilitary 

Science and Tactics. 

In general the curriculum is made up of "rcquired" 

subjects. There are, however, "electives" which a stu­

dent may add to his "required" subjects if his previous 

record warrants the addition. 1 There are also some 

"prescriptives" which the student must add to his list 

of "required" subjects at the request of the Registrar 

or the proper committee. Subj ects are "prescribed" 

to make good the student's deficiency in preparation: 

for example, courses En. 14, and 15. 

"See page ·t3 with referencc to m<lximnm. 



DEPARTMENTAL ABBREVIATIONS 

Aeronautics . __ ....................................................................................... A. 
Applied Mechanics ............................................................................ Me. 
Chemistry ..... __ .................... ......................... . ....................... Ch. 
Civil Eng·ineering....................... . ................... C. 
Drawing ........ _.............................. . .............................. D. 
Economics {mel History............. . ....................................... Ec. 
Electrical Engineering.............. . .................................... E. 
English .......... _.................................. . ................................. En. 
Geology ................................................................................................ Ge. 
Hydraulics .... _....................................... . ................................... H. 
Mathematics ..................................................................................... Ma. 
Mechanical Engineering .................................................................. M. 
Military ................................................................................................. Mi. 
Modern Languages ............................................................................. L. 
Physical Education ........................................................................... PE. 
Physics ................................................................................................ Ph. 
Shop .... ' ................................................................................................. Sh. 
Supplementary Subjects (Orientation and Journals) ........... .88. 
Thesis ................................................................................................... Th. 

ALL COURSES 
FIRST YEAR 

'I S b' I Hours per Week ',I 

I 
u lect I " 

Number 1 I I' Unit. 
!I ! Class. Lab. Prep. I! 

-I.-F-R-E-S-H-M-A-N-Y-E-A-R---I---- .--. --,--',---

SUBJECTS 

I REQUIRED 
(Throughout the Year) 

I 
English and History ......... I En. 1 a, b, c. 
Physics .................... I[Pb. 2 a, b, c. 
Chemistry ................. 'I,Ch. 1 a, b, c. 
Mathematics ................ 'IMa 2, 3 a, b. 
Orientation ................. IISS, 1 a, b, c. 
Drawing ................... ,D. 1 a, h, c. 

1 Drawing ............ 0 .... 0 • liD. ld, Z a, b. 
or Shop .. 0 0 0 .......... 0 • 0 Sh. 1·4 

Physical Education ... 0 0 ••••• I'IPE. 
Military Science ...... 0 0 •• 0 •• Mi. 1 a, b, co I 

! I 
SU~IMER (F1RST THREE WEEKS)! ') I 
f Shop .... o .. 0 •••••••• 0 •••••• !,Sh. 1-4 I 
( or Drawing 0 ••••••• 0 •••• 0 0 'ID.1d, 2 a, b.: 

'I i 
PUESCRIPTIVE 

I', Elementary Analysis (3rel Term), Mao 5 

3 0 6 9 
3 2 4 9 
3 6 3 12 
3 0 6 9 
1 0 0 1 
0 3 0 3 
0 3 0 3 
0 4 0 4 
0 3 0 3 
1 2 1 4 

0 4 0 4 
0 3 0 S 

2 0 2 4 

lStudcnts who pn'~cllt satisfactol'Y evidences of proficiency in either 
of these snhjtcts or who are excuspd from an equiy::t1ent number of 
units of o11wr sllhjccis may complete };oih (ha\Yillf.~· a1ld shop during the 
college y(:a1'. 
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 
AND ENGINEERING AND ECONOMICS 

SECOND YEAR 

SUBJECTS 
Subject 1 __ ~I.:'UrR per Week Units 
Number 

Class Lab. I Prep. !E MI~ 
I I . II. SOPHOMORE YEAR 

1ST TERM 
English and History ........... En. 4 a 2 0 

I 

4 6 6 
Calculus ...................... Ma. ria 4 0 8 12 12 
Physics ...................... Ph. 2 d :l 2 4 9 9 
Mechanism ................... M. 1 3 3 

I 
3 9 9 

Survey-jng .... : ............... iC, 1 a 2 3 2 7 7 
Machme DrawIng ... .......... ,'D. 5 0 8 0 3 3 
Military Science and Tactics. Mi.4 a 1 2 1 4 4 
Physical Education ....... PE. 0 2 

I 
0 2 2 

2ND TERM 
English aDd History .......... En. 4b 2 0 

I 

4 6 6 
Calculus ..................... Ma. 6 b 4 0 8 12 12 
Physics .................. '" Ph. 2 e 0 6 3 9 9 
Applied Mechanics ........... Me. 1 a 4 0 8 12 12 
Val ve Gears ................. M. 2 2 3 2 7 
Surveying ................ 'C. 1 b 2 3 2 7 
Military Science and Tactics. Mi. 4 b 1 2 1 4 4 
Physical Education ...... PE. 0 2 0 2 2 

3RD TERM 
English and History ...... 'En.4 c 2 0 4 6 6 
Calculus ................... .Ma. 6 c 4 0 8 12 12 
Physics ..................... Ph. 2 f 0 6 3 9 ~ 

Applied Mechanics ........... Me.1 b 4 [) 8 12 12 
Machine Drawing ............. D. 6 0 6 1 7 
Surveying ........ '" ......... C. 1 c 2 3 2 7 
Military Science and Tactics .... Mi. 4 c 1 2 1 4 4 
Physical Education ............ PE. 0 2 0 2 2 

8·1 



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

THIRD YEAR 

Subject 
Hours per Week Units 

,'----SUBJECTS Number III i 
Class Lab. Prep. ,E M' C 

--- ---~!----
III. JUNIOR YEAR 

1ST TERM 
English and Current Topics .... En. 7 a 3 0 3 6 6 
Geology ...................... ~ Ge. 1 a 3 0 3 6 6 
Strength of Materials .......... 'Me. 5 4 0 8 12 12 
Testing Materials Laboratory ... Me. 6 a 0 3 0 3 3 

~i~i~teC~~~e~~~~~~~s:::: : : : : : : :: ~~'lO a 1 0 1 2 2 
3 0 !i 8 

Direct Current Laboratory ..... i E. 3 0 3 2 5 
Graphic Statics ............... ' Me. 4 1 3 2 6 
Railway Engineering ........... C. 8 a 3 0 5 8 
Theory of Structures. . . . . . . 'C. 20 a 3 3 5 11 

I 

2ND TERM I 
English and Current Topics lEn. 7 b 3 0 3 6 6 
Geology ...................... ;Ge. 1 b 3 0 3 6 6 
Testing Materials Laboratory ... !Me. 6 b 0 3 0 3 3 
Hydraulics ................... ; H. 1 3 0 5 8 8 
Hydraulic Laboratory .......... , H.2 0 3 0 3 3 
Machine Design ............... ! M.5 3 0 4 7 7 
Engineering Journals .......... .ISS. 10 b 1 0 1 2 2 
Alternating Currents ........... I E. 4 3 0 5 8 
Alternating Current Laboratory. 1 E. 5 0 3 2 5 ·s Theory of Structures ........... , C. 20 b 3 0 5 
Railway Surveying ............ ',C. 8 b 2 0 3 5 

3RD TERM 
English and Current Topics ... En. 7 c 3 0 3 6 6 
Economics ................... Eo.2 3 0 3 6 6 
Hydraulic Turbines ............ H. 5 2 0 3 5 5 
Hydraulic Laboratory .......... :H. 6 0 3 0 3 3 
Engineering Journals ........... ,S8. 10 c 1 0 1 2 2 
Electrical Machinery ........... E. f- 3 0 4 7 
Electrical Laboratory .......... E.7 0 3 2 5 
Thermodynamics .............. M. 15 3 0 5 8 
Machine Design ............... ,M. 6 0 6 0 6 
Theory of Structures ........... ,C. 20 c 3 0 5 8 
Railway Surveying ............ ,C. 8 c 0 6 0 6 
Highway Engineering .......... C. 4 2 0 3 5 
Sewera2e and Drainage ........ C.10 3 0 ·1 7 
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ELECTRICAL AND MECHANICAL ENGINEERING 

FOURTH YEAR 

SUBJECTS 

IV. SENIOR YEAR 

1ST TERM 
English and Current Topics .. " En. 10 a 
Economic History ............ ' Ec. 3 
Selected Economic Problems .... Ec. 4 
Heat Engines ................. M. IG 
Steam Laboratory ............. :M. 25 
Induction Machinery .......... E. 22 
Alternating Current Laboratory. E. 21 
Electrical Measurements ....... 'IPh. 5 
Heat Engineering .............. 'M. 20 
Machine Design ............... M. 7 
Metallurgy and Heat Treatment 1M. 12 

2ND TERM 
English and Current Topics ..... En. 10 b 
Accounting ................... "Ec. 17 
Power Plant Engineering ...... M. 17 
Power Plant Laboratory ........ M. 26 
Electric Traction .............. E. 28 
Alternating Current Analysis ... E. 20 
Elements of Civil Engineering .. C. 25 
Machine Design ............... M. 8 
Industrial Plants ............. ',Ec. 40 

2 
1 
2 
3 
o 
3 
o 
o 
3 
o 
3 

2 
3 
3 
o 
4 
3 
2 
o 
2 

o 
o 
o 
o 
3 
o 
6 
4 
o 
6 
o 

o 
o 
o 
3 
o 
o 
3 
6 
o 

3RD TERM , 
English and Current Topics ..... ',En. 10 c 2 0 
Business Law ................. 'Ec. 25 3 0 
Electric Power Transmission . .. . E. 4.:1 5 0 
Dielectrics .................... 'E. 52 2 0 
Specifications and Design of 

Electric Machines ........... ' E. 48 0 3 
Electrical Engineering Laboratory 'E. 33 0 3 
Advanced Alternating Current 

Machinery .................. ,E. 40 2 0 
Elements of Civil Engineering .. ,C. 25 2 3 

4 
1 
2 
5 
2 
6 
o 
2 
5 
1 
5 

4 
5 
5 
4 
6 
6 
2 
o 
4 

4 
3 
5 
3 

1 
1 

4 
2 

6 
2 
4 
8 
5 
9 
6 
6 

6 
2 
4 
8 
5 

8 
7 
8 

6 6 
8 8 
8 8 
7 7 

10 
9 

7 
6 
6 

6 6 
6 6 

10 
5 

4 
4 

6 
7 

Electric Light and Power " 
Distribution ................ E. 30 2 I' 0 4 

Mechanical Engineering Labora- i 

tory ....................... M. 27 0 3 5 8 

2 

Machine Design ............... 'M. 9 0 'I 8 0 8 
Power Plant Design ........... M.18 2 6 4 12 
Problems or Elective ........... Th. 10~0~_-,.-, . ...:. . ...:..-,-.-,-.-,-,-,-,-,-,-,----,-,-,-,_~-,--_4:.. 
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CIVIL ENGINEERING 

FOURTH YEAR 

SUBJECTS ~~':,{t~~ 1 Units 

I

'· Class Lab. Prep., 

IV. SENIOR YEAR !----I·----'--1---

Hours per Week 

1ST TERM [I I 
English and Current Topics ..... En. 10 a 2 0 4 
Economic History ........... '1 Ec. 3 1 0 1 
Selected Economic Problems ..... EC. 4 2 0 2 
Metallurgy and Heat Treatment M. 12 3 0 5 
Reinforced Concrete .......... 'r:c' 12 a 3 0 5 
Structural Design ............. 'C. 21 a 0 9 0 
Direct Currents ............... E. 16 3 0 4 
Direct Current Laboratory .... '1 E. 3 0 3 2 

2ND TERM 1 

English and Current Topics. . . .. En. 10 b 
Accounting ................... Ec. 17 
Problems or Elective ........... ,Th. 100 
Alternating Currents ........... E. 18 
Alternating Current Laboratory .. E. () 
Structural Design. . . . . . . . . . . .. C. 21 b 
Masonry Structures .......... , . IC, 12 b 

3RD TERM 

2 
3 

3 
o 
o 
2 

o 
o 
o 
3 
9 
3 

4 
5 

4 
2 
o 
3 

.1 

English and Current Topics ... "I:En. 10 c 
Business Law. . . . . . . . . . . . . . . .. Ec 25 
Problems or Elective .......... ' Th' 100 
Water Supply and Irrigation .... C. 15 

2 
3 

4 
3 
o 

o 
o I ~,I 
o ·· .. 6··1 

Elements of Heat Engineering ... : M. 21 
Civil Engineering Design ....... I:C, 21 c 

o I 3 ' 
12 ! 01 

1 
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ENGINEERING AND ECONOMICS 

THIRD YEARJ 
------------------------;-----

SUBJECTS 
Subject 
Number 

Hours-~er Week II 
I Units 

Class Lab. Prep. I' 
III. JUNIOR YEAR 

1ST TERM 
English and Current Topics _ .. _ En. 7 a 
Geology. . . . . . . . . . . . . . . . . . . . .. Ge. 1 a 
Strength of Materials .......... 'Me. 5 
Testing Materials Laboratory .. , IMe. 6 a 
Direct Currents. , ,., .. , ...... "E. 16 
Direct Current Laboratory ..... 'iE. 3 
Engineering Journals ........... "88. 10 a 
Elective .... , ....... , .. , . , .. , " .... ' .... . 

2ND TERM I 
English and Current Topics .. " En. 7 b 
Geology,. ..... _ ..... , . ' ..... , ,Ge. 1 b 
Hydraulics ...... , , ... , .. , ... ' jH, 1 
Hydraulic Laboratory .... , , .. ,. H. 2 
Engineering Journals ..... , "" , SS. 10 b 
Alternating Currents .. ' .. , , .... "E. 18 
Alternating Current Laboratory, IE. 5 
Accounting. , .. , . ' .. , .. ' , .. , .. :IEc. 16 a 
Testing Materials Laboratory ... 'iMe, 6 b 

3RD TERM I 
English and Current Topics, . , , :En. 7 c 
Economics .................... 'Ec. 2 
Statistics, .. , .... , , .... , , ... ' . .Ec. 11 
Engineering Journals ........ , . , ISS. 10 c 
Business Law ................. :Ec. 26 a 
Financial Organization. ' .. : , .. " Ec, 20 
Accounting ...... , ..... , ' ..... Ec_ 16 b 
Elective, . , , ...... , ' .. ' . , . , .. , : ... , .. , , . , 

3 
3 
4 
0 
3 
0 
1 

3 
3 
3 
0 
1 
3 
0 
3 
0 

3 
3 
1 
1 
3 
3 
3 

,--- ---- ----
, I 

0 3 
,I 

il 
6 

0 3 6 
0 8 12 
3 0 3 
0 4 7 
3 2 5 
0 1 2 

7 

0 3 6 
0 3 6 
0 5 8 
3 0 3 
0 1 2 
() 4 7 
3 2 5 
0 6 9 
3 0 3 

0 3 6 
0 3 6 
0 2 3 
0 1 2 

I 
0 5 8 
0 5 8 

J 0 6 9 
., i ' 6 

1-For first and second year schedules of this course, see pages 83 and 84. 
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ENGINEERING AND ECONOMICS 

FOURTH YEAR 

SUBJECTS 
Subject 
Number 

Hours per Week 

Class Lab. Prep.: 
Unit.. 

------------- ----- ---------1----
IV. SENIOR YEAR 

1ST TERM i 
English and Current Topics ..... I En. 10 a 2 0 4 6 
Economic History . . . . . . . . . . .. Ec. 3 1 0 1 2 
Selected Economic Problems .... 1 Ec. 4 2 0 2 4 
Business Law .................. !Ec. 26 b 3 0 5 8 
Accounting .................. ' Ec. 16 c 3 0 6 9 
Business Administration ....... jEc. 30 a 3 0 5 8 
Corporation Finance .......... ,'Ee. 34 

I· 
2 0 4 6 

Thesis ....................... Th.l00 5 
I 

2ND TERM 
English and Current Topics ..... En. 10 b 2 0 4 6 
Taxation .................... '1 Ee. 14 2 0 2 4 
Business Administration ....... IEc. 30 b 2 3 3 8 
Municipalities ................. ~Ee. 37 1 0 2 3 
Thesis ....................... , Th. 100 ::::::1:::::: 6 
Elective ...................... !: ......... 21 

3RD TERM I 
English and Current Topics ..... 'En. 10 c 2 0 4 6 
Business Administration ........ Ec. 30 c 3 0 5 8 

~f::t~;e'" ......... : : : : : : : : : : : : : : : : IT.h .. 100 .. 
······,1 10 

• • • • • • r • • • • • • 24 
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PHYSICS AND ENGINEERING, PHYSICS 

CHEMICAL ENGINEERING AND CHEMISTRY 

SECOND YEAR 

Hours per Week 
SUBJECTS 

i Subject 
" Number 

I 

Units 
Class Lab. Prep. 

1---_~ ____ _ 

II. SOPHOMORE YEAR 

(Throughout the Year) 
i En. 4a,b,c English and History ......... 2 0 4 6 

German ...... L.31a,b,c '\ 0 6 10 
Calculus ..... Ma.6a,b,c 4 0 8 12 
Physics ......... Ph. 2 d,e,f 3 2 4 9 
Analytical Chemistry! 2. Ch.ll,12a,b 2 7 2 11 
Physical Education. ,PE 0 2 0 2 
Military Science and Tactics . . : ., Mi. 4 a,b,c 1 2 1 4 

lStudents taking the course in Physics and Engineering may substitute 
Mechanism M. 1 and ~1achine Drawing D. 5 for Analytical Chemistry 
Ch. 11, and Applied Mechanics Me. 1 a, b for Analytical Chemistry Ch. 
12 a, b, or they may substitute Organic Chemistry Ch. ,13 for Analytical 
Chemistry Ch. 12 b in the third term. 

'In the third term Organic Chemistry Ch. 43 may be taken in place of 
Analytical Chemistry Ch. 12 b by students in the course in Phy~ics. 
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PHYSICS AND ENGINEERING 

THIRD YEAR 
----------.-----_. 

SUBJECTS 

III. JUNIOR YEAR 

1ST TERM 
English and Current Topics . ... . 
Geology ................... '" 
Scientific German .......... ... . 
Advanced Calculus ........... . 

Analytical Mechanics ....... . 
or 

Strength of Materials ....... . 
Direct Current Machinery "'" 
Direct Current Laboratory ... .. 

2ND TER~:[ 
English and Current Topics . ... 
Geology ............... . 
Scientific German ....... . . 
Advanced Calculus ...... . 

Analytical Mechanics .. . 
or 

{
Hydraulics and .......... . 
Hydraulic Laboratory ....... . 

Alternating Current Machinery . . 
Alternating Current Laboratory. 

3RD TERM 
English and Current Topics. 
Economics ...... ........ . 
Scientific German ...... . . 
Advanced Calculus ..... . 

Subject 
Number 

En. 7 a 
Ge.1 a 
L. 34 a 
Ma.8a 
Ph. 12 a 

Me. 5 
E.10 
E.3 

En. 7 b 
Ge. 1 b 
L. 34 b 
Ma. 8 b 
Ph. 12 b 

H.1 
H.2 
E.12 
E.5 

En.7c 
Ec.2 
L. 34 c 
Ma. 8 c 
Ph. 20 a 

{

Physical Optics ....... . 
Optics Laboratory .... . . '" Ph. 21 a 
Heat Engineering .... . . •••• 1 M. 21 

or 

jElectrical Machinery ..... . 
Electrical Laboratory .... . 
l Thermodynamics ....... . 

, 

E.6 
E.7 
M.15 

!l] 

Hours per Week 

Class I Lab. I Prep. Units 

,---1--- -----

~ 
3 
3 
3 
4 

4 
2 
o 

3 
3 
3 
3 
4 

3 
o 
2 
o 

3 
3 
B 
3 
B 
o 
3 

3 
o 
3 

o 
o 
o 
o 
o 
o 
o 
3 

o 
o 
o 
o 
o 
o 
3 
o 
3 

o 
o 
o 
o 
o 
6 
o 
o 
3 
o 

3 
3 
3 
6 
S 

8 
3 
2 

3 
3 
3 
6 
8 

5 
o 
3 
2 

3 
3 
3 
6 
6 
o 
3 

4 
2 
5 

6 
6 
6 
9 

12 

12 
5 
5 

6 
6 
6 
9 

12 

8 
3 
5 
5 

6 
6 
6 
9 
9 
6 
6 

7 
5 
8 



PHYSICS AND ENGINEERING 

FOURTH YEAR 

Subject 
Hours per Week 

SUBJECTS Number I Ii Units 
Class \ Lab. Prep. I 

IV. SENIOR YEAR 
~--~--I~-

lSTTER" 
English and Current Topics ..... En. 10 a 2 0 4 6 
Economic History ............. Ec.3 1 0 1 2 
Selected Economic Problems. . .. Ec. 4 2 0 2 4 
French ....................... ', L. 1 a 3 () 3 6 
DiJferential Equations .......... I Ma. 10 a 2 0 4 6 1 Physical Optics ............... Ph. 20 b 3 0 6 9 

Optics Laboratory ........... i Ph. 21 b 0 6 0 6 
Introduction to Mathematical ' 

Physics or ................. Ph. 15 a 3 0 6 9 
Chemical Principles .......... j. Ch. 21 a 3 0 6 9 

or I' 
{Heat Engines ............... ' M. 16 3 0 5 8 

Steam Laboratory, , ......... I M. 25 0 3 2 5 
Induction Machinery ....... '1' E. 22 3 0 6 9 
AlternatingCurrentLaboratory, E. 21 0 6 0 6 

2ND TERM I 
2 0 4 6 English and Current Topics ..... I En. 10 b 

French ....................... , L. 1 b 3 0 3 6 
Differential Equations .......... ' Ma. 10 b 2 0 4 6 
Electricity and Magnetism .... .. i' Ph. 7 a 3 0 6 9 
Electrical Measurements ...... , , Ph. 8 a 0 4 2 6 
{ Introduction to Mathematical 

Physics or .. ' . , ....... , . " Ph. 15 b 3 0 6 9 
Chemical Principles ........ , . I Ch. 21 b 3 0 6 9 

or ! 

{ Alternating Current Analysis. 'I E. 20 3 0 6 9 
AdvancedElectricalEngineering, E. 60 2 0 3 5 

3RDTERM 
English and Current Topics .. , .. :,En. 10 c 2 0 4 6 
French .......... , ............ I L. 1 c 3 0 3 6 
DiJferential Equations .... ' ..... Ma. 10 c 2 0 4 6 
Electricity and Magnetism ...... , Ph. 7 b 3 0 6 9 
Electrical Measurements ....... 1 Ph. 8 b 0 4 2 6 
Elective ...................... ,I ..•.•.•••. 15 1 Chemical Principles .......... ' Ch. 21 c 3 0 6 9 

Special Problems ............ : .......... 
is '0 

6 
Electron Theory ............. i 114 10 15 
Organic Chemistry ........... ,Ch. 43 2 7 2 11 
Steam Laboratory. . . . . . . . . .. M. 28 0 3 2 5 

or II 1 E''"~ -,->reo", - - . --- --- ---"H 5 0 10 15 
Elements of Civil Engineering. C. 25 2 3 2 7 
Dielectrics .................. ' E. 52 2 0 3 5 
Electrical Engineering Labora-I 

tory ..................... ! E. 33 0 3 1 4 
Business Law. . . . . . . . . . . . . .. Ec. 25 3 0 3 6 
Special Problems. . . . . . . . . . .. . ......... ······1······ ...... , 
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PHYSICS 

THIRD YEAR 

Hours per Week 
SUBJECTS 

Subject 
I, Number I I Units 

I Class I Lab. I Prep. 
---r-r-r-. -J-U-N-r-O-R-Y-E-A-R- ----:~~ ~~,~~ ---

1ST TERM 
English and Current Topics. ... En. 7 a 
G~~y ................. G~la 
Scientific German .............. ! L. 34 a 
Advanced Calculus. . . . . Ma. 8 a 
Analytical Mecbanics .......... ,Ph. 12 a 

Direct Current Machinery and ,E. 10 
Direct Current Laboratory. IE. 3 

or 
Chemi~a; Principles. . . . . . . 'i Ch. 21 a 

Introduction to Mathematical: 
Physics. . . . . . . . . Ph. 15 a 

2ND TERM 
English and Current Topics ..... ,iEn. 7 b 
Geology. . . . . . . . . . . . Ge. 1 b 
Scientific German. . . . . .. L. 34 b 
Advanced Calculus. . . jMa. 8 b 
Analytical Mechanics. . . . . . . . .. Ph. 12 b 

Alternating Current Machinery E. 12 
and 

Alternating Current Laboratory E. 5 
or I 

Chemical Principles .......... ' Ch. 21 b 
or 

Introduction to Mathematical 
Physics ......... . Ph. 15 b 

3RD TERM 
English and Current Topics. . En. 7 c 
Economics. . .. . . . . . .... : Ee. 2 
Scientific German. . . . . . . . L. 34 c 
Advanced Calculus. . . . . . Ma. 8 c 
Physical Optics. . . . . . . . . . Ph. 20 a 
Optics Laboratory. . . . . . . . . . . Ph. 21 a 

Heat Engineering ............ M. 21 
Chemical Principles ......... , Ch. 21 c 

or 
Probability and Least Squares' Ma. 12 
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o 
6 
o 
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3 
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PHYSICS 

FOURTH YEAR 
~---~--~~~~~~~---------~ ------.-~~-----

Subject 
Hours per Week 

::;t:BJECTS N"umber I Unit:..; 
Clas,~ Lab. Prep. 

---0 ____ - ~---i--~-
IV. SENIOR YEAg 

1ST TEICH 
English and Current Topic8. En. 10 a 2 () .j 

Economic Hi'3tory , . , . , ..... Ec.3 1 0 1 2 
Selected Economic Problem::;. Ec.4 2 () 2 4 
French .... .......... L. 1 a :l 0 3 6 
Differential Equations. Ma. 10 a 2 0 4 6 
Physical Optics ... Ph. 20 b :J 0 6 9 
Optics Laboratory. Ph. 21 b 0 6 0 (; 

Elective or Research. .......... 9 
ELECTIVES: 

Introduction to Mathematical 
Physics ..... . ' ..... Ph. 15 a 3 0 6 9 

Definite Integrals ..... 102 3 0 6 9 
Vector Analysis .. . 101 5 0 10 15 
Org-anic Chemistry . .......... Ch. 41 a 3 0 5 8 
Organic Chemistry Laboratory Ch. 46 a 0 6 0 6 
Chemical Principles. Ch. 21 a 3 0 6 9 
Direct Current Machinery . . E.10 2 0 3 5 
Direct Current Laboratory. 'E. 3 0 3 2 5 

2ND TERM 
English and Current Topics. En. 10 b 2 0 4 6 
French .............. L. 1 b 3 0 3 6 
Differential Equations. Ma.10 b 2 0 ,1 G 
Electricity and Magnetism . ..... I Ph. 7 a 3 0 6 9 
Electrical Measurements. , ..... Ph. 8 a 0 I 4 2 6 
Elective or Research. .!. 15 
ELECTIVES: 

Introduction to 11athematical 
Physics .. , . . ,."., .... ,. Ph. 15 b 3 0 6 9 

Thermodynamics. 111 5 0 10 15 
Functions ofa Complex Variable 103 a a 0 6 9 
Organic Chpmistry. , , . , ...... Ch. 41 b 3 0 5 b 
Organic Chemistry Laboratory Ch. 46 b 0 6 0 6 
Chemical Principles .. , . , ... ,Ch. 21 b 3 0 6 9 
Thermodynamic Chemistry . . ' Ch.22 :] 0 6 !) 
Alternating Current 11achinery Eo 12 2 0 3 5 
AlternatingCurrent Laboratory E.5 0 3 2 5 

3RD TERM 
English and Current Topics. En. 10 c 2 0 4 6 
French, , L. 1 c 3 0 3 6 
Differential Equations. , . , . Ma.10c 2 0 4 6 
Electricity and Magnetism, , ' .. Ph. 7 b 3 0 6 9 
Electrical 1 lIpasurements. Ph. 8 b 0 4 2 6 
Elective or Research, . . " .. ,. .,1. 15 
ELECTIVES: , 

Electron Theory. , ' . ....... , . 114 5 0 10 15 
Functions ofa Complex Variable 103 h :) 0 6 9 
Chemical Principles . . , , , , Ch. 21 c 3 0 6 () 

Organic Chemistry . .. , , , .. Ch.4:) 2 7 2 11 
Surface and Colloid Chemi:--t~;r Ch.29 3 0 5 8 
Steam Laboratory. , M.28 0 3 2 
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CHEMICAL ENGINEERING AND CHEMISTRY 

THIRD YEAR 

I Subject 
Hours per Week 

SUBJECTS Number 
Class Lab. Prep. 

------
III. JUNIOR YEAR 

1ST TERM 
English and Current Topics .... En.7 a 3 0 3 
Chemical Principles ............ Ch. 21 a 3 0 6 
Physical Chemistry Laboratory. Ch.26 a 0 3 1 
Organic Chemistry ............ Ch. 41 a 3 0 5 
Organic Chemistry Laboratory .. Ch. 46 a 0 6 0 
Scientific German .............. L. 34 a 3 0 3 
Applied Mechanics ............ Me. 7 a 3 0 6 
Advanced Calculus ............ Ma.8a 3 0 6 

2ND TERM 
English and Current Topics .... [En. 7 b 3 0 3 
Chemical Principles ............ Ch. 21 b 3 0 6 
Physical Chemistry Laboratory. Ch. 26 b 0 3 1 
Organic Chemistry ............ Ch. 41 b 3 0 5 
Organic Chemistry Laboratory .. ICh. 46 b 0 6 0 
Scientific German .............. L. 34 b 3 0 3 
Applied Mechanics ............ Me.7b 3 0 6 
Advanced Calculus ............ Ma.8b 3 0 6 

3RD TERM 
English and Current Topics .... En.7 c 3 0 3 
Economics .................... Ec.2 3 0 3 
Chemical Principles ............ Ch. 21 c 3 0 6 
Physical Chemistry Laboratory'- Ch. 26 c 0 3 1 
Organic Chemistry ............ Ch. 41 c 3 0 5 
Organic Chemistry Laboratory' . Ch. 46 c 0 6 0 I Elements of Heat Engineering .. M.21 3 0 3 
Machine Drawing ............. D.S 0 3 0 I 

I 
Advanced Calculus ............ Ma. Sc 3 0 6 I 

Units 
----
ChE Ch 
----

6 6 
9 9 
4 4 
8 8 
6 6 
6 .. 
9 .. 

.. 9 

6 6 
9 9 
4 4 
8 8 
6 6 
6 .. 
9 .. 

.. 9 

6 6 
6 6 
9 9 
4 4 
S 8 
6 6 
6 .. 
a .. 
9 .. 

'Research Problems 1-12-0-13 may be substituted for Ch. 26 c and 46 c 
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CHEMICAL ENGINEERING 

FOURTH YEAR 

I Hours per Week 

~~~b~~ ! Units 
____ . Class I Lab. I Prep. " __ _ 

SUBJECTS 

IV. SENIOR YEAR 

1ST TERM 
English and Current Topics ..... En. 10 a 
Economic History .. . . . . . . . . .. Ec. 3 
Selected Economic Problems .... : Ec. 4 
Geology ...................... 'Ge. 1 a 
Instrumental Analysis .......... Ch.16 
Direct Current Machinery ...... 'E.'10 
Direct Current Laboratory ..... E.3 
Industrial Chemistry. .. . . . . . Ch. 61 a 

2ND TERM 
English and Current Topics. . En. 10 b 
Geology. . . . . . . . . . . . . . . . . .. .. Ge. 1 b 
Industrial Chemistry ........... ' Ch. 61 b 
Chemical Engineering. . . . . . . . .. Ch. 66 a 
Alternating Current Machinery. ,E. 12 
Alternating Current Laboratory. E. 5 
Research. . . . . . . . . . . . . . . . . . . Ch. 70 

3RD TERM 
English and Current Topics ..... 'En. 10 c 
Chemical Engineering ......... Ch. 66 b 
Surface and Colloid Chemistry Ch. 29 
Steam Laboratory. . M. 28 
Research. . . . . . . . . . . . . . . . . . . .. Ch. 70 
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1 
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0 
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2 
3 
2 
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2 
0 
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2 
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0 4 6 
0 1 2 
0 2 4 
0 3 6 
G 4 10 
0 3 5 
3 2 5 
0 6 10 

0 4 
0 a 
0 3 5 
0 6 9 
0 3 5 
3 2 5 

11 10 12 

0 4 6 
0 ]0 15 
0 5 8 
3 2 5 
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CHEMISTRY 

FOURTH YEAR 

i! S b· I Hours per Week ji 
I U Ject _I 

SUBJECTS II Number I Class I Lab. Prep. I.·' Units 

--IV.-SENIOR YEAR -11---1------1---
English anJS;§u;~~~ Topics ..... jlEn. 10 a I 2 0 4 II 6 
Economic History ...... . . . .. Ec. 3 ,1 0 1 I' 2 
Selected Economic Problems .... Ec. 4 I 2 0 2' 4 
Geology ...................... ilGe. 1 a . 3 0 3 I 6 
Industrial Chemistry ........... Ch. 61 a I 4 0 6 10 
Instrumental Analysis .......... Ch. 16 ,0 6 4 10 
Research ..................... I!. . . . . . . . . . 1 8 1 10 

2ND TERM II 
English and Current Topics ..... ,En. 10 b 
Thermodynamic Chemistry ..... 1'Ch. 22 
Geology ...................... ' Ge. 1 b 
Elective in Physics, Mathematics i 

or Chemistry ............... !: ..... . 
Research. . . . . . . . . . . . . . . . . . . .. Ch. 70 

3RD TERM 
:1 

English and Current Topics ..... En. 10 c 
Surface and Colloid Chemistry I,Ch.29 
Elective in Physics, Mathematics!, I 

Re~~~~h~.i~:r.~ .... : : : : : : : : : : : : : jICb:.·70 ... ·1 
II I 
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ELECTIVE STUDIES' 

SUBJECTS 
Hours per Week I Subject 

Number 1 1 I Units 
Class : Lab. ,Prep. 

i ! '--I-i-1ST TERM 

Electrical Communication, ..... E. 56 2 0 1 3 5 
! 1 

Eleme,ntary French .. , .. , , . , .. "L. 1 a 3 0, 6 9 
ChemIstry (see pages 103-106) "I' .......................... .. 
Physics (see pages 141-142) , ", ,I .......... , ............ ! .... .. 
Mathematics (see pages 128, 129) : .... " .... : ...... ' ...... ' 
Military Science and Tactics Ii ! I 

(see pages 135, 136). , ..... II, ......... i .••.•. , •••••. 
Aeronautics (see page 99) ...... II .......... ' ...... ' .••••• 

2ND TERM I' ' 
Advanced Electrical EngineeringE. 60 
Elementary French , , ' , ' ... ' , ,. 'L. 1 b 
Seminar in Social and Economic 

Organizations, , . , , , , , , , .. :Ec. 45 
Chemistry (see pages 103-106), , , Ii ..•..•... 
Physics (see pages 141-142), , , , , " ... , .... . 
Mathematics (see pages 128, 129) " ....... , ' 

2 
3 

2 

o 
o 
o 

3 
6 

2 

(see pages 135, 136), . , . . .. " .... "., ..... , ' .... . 
Military Science and Tactics I" ...... , ' 
Aeronautics (see page 99) ....... I'" . . . . . . . , ... '1" .. .. 

3RD TERM 'I 
Mineralogy .... , , ............ , We. 5 3 0' 3 

Elementary French, , ' , ' , , , .. , , L. 1 c 3 0 6 

5 
9 

4 

6 
6 
9 

Geology, . , , ' , , , ' , ........... 'I Ge. 8 3 0 I 3 I 

Chell?istry (see pages 103-106), .. ,I' ... , , ' , , ...... , .... . 
PhYSICS (see pages 141-142) , . , " ' .. ,' , .... ',' . , , .. , .... 'I" .......... .. 
Mathematics (see pages 128, 129) I, , .. , 'I' .. .... ...... ...... .. .... .. 
Military Science and Tactics ' i 

(see pages 135, 136) ...... .. ........ : .................. I..... .. 
Aeronautics (see page 99) ...... . ......... ' ...... ............ Ii ....•••. 

IJ ,I, ji 

l-Any subject not required in a course may be treated as an elective. 
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AERONAUTICS 
PROFESSOR: HARRY BATE;.\IAN 
INSTRUCTOR: ALBERT A. MERRILL 

a, b, c. ELEMENTARY AERONAUTIcs.-Deals with the 
mechanics of the aeroplane and the balloon, with special refer­
ence to the properties of aerofoils, propellers, and spindle 
shaped bodies. Prescriptive for students who have taken or 
are taking, Ph. 1 a, b, c. (Bateman) (3 units each term) 

4 a, b, c. AERODYN A~nCAL LAJlOR~'TORY.-Determination of 
the resistance coefficients for a square plate, circular disc, 
cylindrical rod and spindle shaped body. Exploration of the 
cross section of the wind channel by means of the Pitot tube. 
Experimental determination of the air forces on model wings, 
propeller sections and model airplanes for different arrange­
ments of the model. Full scale tests. Practical work in an 
airplane factory. Prerequisites. Ph. 1 a, b, c. Throughout the 
year. (Merrill) (6 units each term) 

7. AIRPLANE DEsIGN.-Design and construction of the 
wings, fuselage and control surfaces of an airplane. Location 
of the center of gravity and determination of the moments of 
inertia of an airplane. General considerations regarding the 
choice and arrangement of the power plant, gasoline tank, 
chassis and skid. Prerequisites: Ph. 1 a, b, c. Second term. 
(Merrill) (15 units) 

For advanced courses in aeronautics, see page 69. 
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APPLIED MECHANICS 

ASSOCIATE PROFESSORS: FREDERIC W. HIXRICHS, JR., R03IEO R. 
MARTEL (Civil Engineering) 

INSTRI;CTORS: FRED J. COXVERSE, ROBERT T. KNAPP, \VALTER 
W. OGIER, JR. 

TEACHING FELLOW: HAI,LAN N. MARSH. 

I a, b. ApPLIED ;\1ECHANIcs.-Analytical treatment of prob­
lems involving the action of external forces upon rigid 
bodies; composition and resolution of forces; equilibrium; 
couples; framed struetures; cords and chains; centroids; recti­
lineflr and curvilinear motion; velocity and acceleration; har­
monic motion; translation and rotation; the pendulum; centrif­
ugal action; moments of inertia; inertia forces; kinetic and 
potential energy; impact; resistance and work; stored energy; 
fiy-wheels; power; machines; friction; mechanical efficiency. 
Prerequisites: Ma. 9, Ma. 3 a, b. If evidence of the satisfactory 
completion of a course in Calculus cannot be presented, regis­
tration in Ma. 6 a, b, c is an additional prerequisite. Required 
in Civil, Electrical, and Mechanical Engineering, and in Engi­
neering and Economics courses, second and third terms, sopho­

more year. (Hinrichs, Converse) (19 units each term) 

4. GRAPHIC S'TATIcs.-Graphical solution of problems in 
mechanics and strength of materials; vector quantities and 
vectors; force and space diagrams; funicular polygons; shear 

and moment diagrams; beams; trusses; problems in simple 
machines; efficiency; friction. Prerequisites: I a, b. Required 
in Electrical and Mechanical Engineering courses, first term, 
junior year. (Converse) (6 units) 

5. STREXGTH OF MATERIALs.-Elasticity and strength of 
materials of construction; theory of stresses and strains; elastic 
limit; ultimate strength; safe loads; repeated stresses; beams; 
flat plates; cylinders; shafts; columns, riveted joints; struc­
tural shapes. Prerequisites: 1 a, b, Ph. I a, b, c. Required in 
Civil, Electrical, and Mechanical Engineering, and in Engineer­
ing and Economics courses, first term, junior year. (Hinrichs, 
Friauf, Knapp) (Hl units) 
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6 a, b. TESTING :VIATERIALS LABORATORY.-Tests of the ordi­
nary materials of construction in tension, compression, tor­
sion and flexure, with determination of elastic limit, yield point, 
ultimate strength, and modulus of elasticity; cement tests; tests 
of hardness, fragility, and endurance; experimental verification 
of formulas derived in the theory of strength of materials. 
To be taken in connection with 5. Required in Civil, Elec­
trical, and Mechanical Engineering, and in Engineering and 
Economics courses, first and second terms, junior year. (Hin­
richs, Martel, Converse) (3 units each term) 

'7 a, b. ApPLIED MECHANICS AND STRENGTH OF ~IATElUAI.S. 

An abridged course for students in Chemical Engineering, con­
densing in the work of two terms as much as possible of the 
general field outlined above in 1 a, b, 5, 6 a, b. Prerequisites: 
Ma. :2, 3 a, b, 6 a, b, c. Required in the Chemical Engineering 
course, first and second terms, junior year. (Hinrichs) 

(9 units each term) 

EQUIPMENT FOR APPLIED MECHANICS 

The equipment in the various laboratories was selected 

with great care and with a view to performing such tests 

and experiments as are valuable in assisting the student 

to gain a thorough understanding of the theory of design, 

as well as a practical knowledge of the laws of operation 

of the machines and apparatus with which he will come 

in contact in his engineering career. 

TESTING MATERIALS LAlloRA'ToRY.-The testing materials lab­
oratory has two divisions, the first a cement and concrete 
laboratory, and the second a laboratory for the general testing 
of the materials of construction. The equipment includes all 
necessary apparatus for standard tests in tension, compres­
sion, bending, torsion, fatigue, friction, and hardness. The 
cement and concrete laboratory is provided with the usual 
tables for weighing and mixing, and with a complete equipment 
of sieves, needles, molds, etc., for the determination of the 
various properties of cement and concrete, as recommended by 
the Joint Committee of the American Society of Civil Engi. 
neers and the American Society for Testing Materials. 
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CHEMISTRY 

PROFESSORS: ARTHUR A. NOYES, S'I'UART J. BATES, JAMES E. 

BELL, RICHARD C. TOLMAN 

ASSOCIATE PROFESSORS: JAMES H. ELLIS, WILLLur N. LACEY, 

HOWARD J. LUCAS 

INSTRUCTOR: ERNEST H. SWIFT 

NATIONAL RESEARCH FELLOWS: ARTHUR F. BENTON, ROSCOE G. 

DICKINSON 

RESEARCH FELLOWS: RICHARD M. BOZORTH, DAVID F. SMITH 

DUPONT FELLOW: REINHARDT SCHUHMANN 

TEACHING FELLOWS AND GRADUATE ASSIST~~N'l'S: GORDON A. ALLES, 

RICHARD M. BADGER, PAUL H. EMMET'I', R. MEYER LANGEI', 

LINUS C. PAULING, ALBERT L. RAYMOND, CLARK S. TEITS­

WORTH, ERNEST C. ,\VHITE 

Thorough training is provided in the five main divi­

sions of the science; inorganic, analytical, organic, phys­
ical, and industrial chemistry. Systematic instruction 

in these subj ects is given throughout the chemical 

courses, and chemical research is carried on during the 
entire senior year. 

It is believed that the education of the chemist will 
be most effective if he is given a thorough and accurate 

training in the elements of the science, and in research 
methods; for this reason the effort of the student is di­

rected largely to the acquirement of this fundamental 
scientific training instead of being diffused over the 
purely technical sides of the subj ect. The graduate 
should thus be able to apply his scientific knowledge to 

original investigation, or to the study of chemical prob­
lems of a technical nature. 

Facilities for research are offered in the various 
branches of chemistry (see especially pages 63, 70-71). 
The experience and training obtained through research 
are the most important results of the student's course in 



CHEMISTRY 103 

chemistry. The searching and accurate methods used 

and the quality of self-reliance acquired are invaluable 

in giving the ability to solve independently the intricate 
problems snre to be encountered. 

1 a. INORGANIC CHEMISTRy.-Lectures, recitations, and lab­
oratory exercises in the general principles of chemistry. At­
tention is given to the cultivation in the student of clearness 
in thinking, resourcefulness in laboratory work, accuracy in 
observation and inference, care in manipulation, and neatness 
and clearness in the recording of his work. Required in all 
courses, first term, freshman year. (Bell and Assistants) 

(12 units) 

1 b. INORGAXIC CHE:vnsTRy.-A continuation of 1 a. Pre­
requisite: 1 a. Required in all courses, second term, freshman 
year. (Bell and ASSistants) (12 units) 

1 c. QUALITATIVE ANAI.YSls.-This is a study in the quali­
tative analysis of solutions of inorganic substances. Six hours 
It week arc devoted to laboratory practice, and three hours a 
week to a class-room discussion of the work that is being pur­
sued in the laboratory. Prerequisite: 1 b. Required in all 
courses, third term, freshman year. (Bell and Assistants) 

(12 units) 

11. AN AI,YTICAL CHEJ\IISTRy.-A laboratory study, accom­
panied by informal conferences, which supplements the fresh­
man course in the same subject by affording instruction in 
methods for the separation and detection of certain important 
elements not considered in that course. It includes also ex­
tensive laboratory practice in the complete analysis of solid 
substances. such as alloys, minerals, and industrial products. 
Text-book: A. A. Noyes, Qualitative Analysis. Prerequisite: 
1 c. Required in Chemistry and Chemical Engineering courses, 
third term, sophomore year. (Swift) (11 units) 

12 a, b. QUANTITATIVE ANALYSIs.-Laboratory practice, sup­
plemented by occasional lectures and by personal confer­
ences. The course furnishes an introduction to the subjects 
of gravimetric and volumetric analysis. Text-book: Blasdale. 



104 CALIFORNIA INSTITUTE OF TECHNOLOGY 

Quantitatiye Analysis. Prerequisite: II. Required in Chem­
istry and Chemical Engineering courses, first and second terms 
sophomore year. (Swift) (11 units each term) 

13 a, b. Qu.IXTITATIVE A:~L\LYSIS.-A continuation of I~ b. 
Prerequisite: I~ b. Prescriptive in the junior year. (Swift) 

(8 units each term) 

16. INSTRUffIENTAL ANALYSIS.-A laboratory course de­
signed to familiarize the student with special analytical appa­
ratus and methods, used both for process control and for re­
search. Prerequisite: 19 b. Required in Chemistry and Chem­
ical Engineering courses, first term, senior year. (Lacey) 

(10 units) 

:21 a, b, c. CHEMICAL PlUNcIPLEs.-Conferences and reci­
tations in which the general principles of chemistry are con­
sidered from an exact, quantitative standpoint. Includes a 
study of the pressure-volume relations of gases; of vapor­
pressure, boiling point, freezing point, and osmotic pressure of 
solutions; of the molecular and ionic theories; of electrical 
transference and conduction; of reaction rate and chemical 
equilibrium; of phase equilibria and of thermochemistry. A 
large number of problems are assigned to be solved by the 
student. Prerequisites: Ch. 1:2 b, Ph. 1 a, b, c, Ma. 6 a, b, c. 
Required in Chemistry and Chemical Engineering courses, 
junior year. (Bates) (9 units each term) 

29. THERMODYNAMIC CIUDIJSTRY.-A continuation of 91 c, 
Required in Chemistry course, second term, senior year. (Bates) 

(9 units) 

26 a, b, c. PHYSICAL CHEMISTRY LARoRAToRY.-Laboratory 
exercises to accompany ~1 a, b, c, respectively. Required in 
Chemistry and Chemical Engineering courses, junior year. 
(Bates) (4 units each term) 

29. SURFACE AND COLI.OID CUEMISTRy.-Class-room exercises 
with outside reading and problems, devoted to surface tension, 
adsorption, contact catalysis, and the general principles relating 
to disperse s~'stems with particular reference to the colloidal 
state. Supplementary laboratory work can be provided if de-
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sired. Prerequisite: 22. Required in Chemistry and Chemical 
Engineering courses, third tt>rm, senior year. (8 units) 

41 a, b, c. ORG.tXIC CUEMISTRY.-Lectures and recitations 
in which the properties, characteristic reactions and classifica­
tion of the compounds of carbon are studied. :Must accompany 
46 a, b, c. Prerequisite: 12 b. Required in Chemistry and 
Chemical Engineering courses, throughout the junior year. 
(Lucas) (8 units each term) 

43. ORGA~IC CHEJIIS'J'RY.-Lectures and recitations accom­
panied by laboratory exercises, dealing with the more impor­
tant compounds of carbon. Prercquisite: 1 c. Required in 
Physics and Engineering, third term, sophomore year. (Lucas) 

(11 units) 

46 a, b, c. ORG\XIC CHEJIISTRY LAlloRAToIty.-Laboratory 
exercises to accompany 4,1 a, b, c. Preparation and purifica­
tion of carbon compounds, and study of their characteristic 
properties. Required in Chemistry and Chemical Engineer­
ing courses, throughout the junior year. (Lucas) 

. (6 units each term) 

'l8. ORGAXIC CHEMISTRY LAlloRAToRy.-Laboratory practice 
in the carrying Ollt of difficult syntheses of carbon compounds. 
Prerequisites: 41 c and 46 c. Prescriptive for qualified students, 
senior year. (Lucas) (6 to 9 units) 

4·9. ORGANIC A~ALYSIs.-The first half of the term is de­
voted to a study of thc class reactions of carbon compounds, 
and to the inentification of substances by means of these re­
actions. During the last half of the term a study is made of 
the methods used quantitatively to determine the elements by 

combustion. Prerequisites: 41 c and 46 c. Prescriptive for 
qualified students, third term, junior year. (Lucas) (9 units) 

61 a, b. IXDUSTItL\J, CUEJIISTRY.-A study of the more im­
portant industrial chemical processes, from the point of view 
not only of the chemical reactions, but of the conditions and 
equipment necessary to carryon these reactions. Required in 
Chemis;hy course, first term, senior year, and in Chemical 
Engineering course, first and second terms, senior year. (Lacey) 

(10 units first term, 5 units second term) 
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66 a, b. CHE~IlC.\T. EXGlxr.r.nIXG.-A lecture, problem and 
discussion course to bring the student in touch with modern 
practice and the problems im·olved in efficiently carrying out 
chemical reactions on a commercial scale. The basic operations of 
chemical industry (such as transportation of materials, mix­
ing, separation, combustion, etc.) are studied both as to prin­
ciple and prHcticc. Required in Chemical Engineering course, 
second and third terms, senior year. (Lacey) 

(9 units second term, 15 units third term) 

10. CnDIle\!. REsEARcn.-Opportunities for research are 
offered to senior students in all the branches of chemistry. 
Every candidate for a degree in the Chemistry or Chemical 
Engineering course is required to undertake an original ex­
perimental investigation of a problem in chemistry. This 
atTords the student opportunity for showing his enthusiastic 
interest in his work and for developing and displaying his re­
sourcefulness, laboratory technique and familiarity with chem­
ical literature. A thesis embodying t.he results and conclusions 
of this investigation must be submitted to the faculty not later 
than one week before the degree is conferred. Hequired in 
Chemistry and Chemical Engineering courses, senior year. 

(9 to ::?O units) 

For advanced courses in Chemistry, see pages 70 and 71. 
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CIVIL ENGINEERING 

PUOFEsson: Ii'IL\XKLIN TI-IOlUAS. 

ASSOCIATE PROFESSORS: ROlIIEO R. ;UAR'l'EL, 'V 1I.LIAlI[ W. 
MICHAEL. 

INSTllUCTOll: FRED J. CONVERSE. 

I a. SUlIVEYING.-A study of the elementary operations em· 
ployed in making surveys for engineering work, including the 
use, care and adjustment of instruments, linear measurements, 
angle measurements, note keeping and field methods. Heqnired 
in Electrical, Mechanical, and Civil Engineering courses, first 
term, sophomore year. (Michael, Martel, Comerse) (7 units) 

I b, c. ADVANCED SURVEYING.-A continuation of I a, cover­
ing topographic surveys, plane table surveys, base line measure­
ments, triangulation, determination of latitude and a true 
meridian by sun and circumpolar star observations, curves, 
cross-section surveys and earthwork estimates, stream gauging, 
draughting room methods and mapping and the solution of 
problems. Required in Civil Engineering courses, second and 
third terms, sophomore year. (Michael) (7 units each term) 

4.. HIGHWAY ENGINEERING.-A comparison of various 
types of highway construction; the design, construction and 
maintenance of roads and pavements; methods of road im­
provement; financing, contracts and specifications. He qui red 
in Civil Engineering courses, third term, junior year. (Michael) 

(5 units) 

8 a. RAILWAY ENGINEERING.-A study of economic railway 
location and operation;. railway plant and eqnipment; the solu­
tion of grade problems; signaling. Required in Civil Engineer­
ing courses, first term, junior year. (Michael) (8 units) 

8 b. RAILWAY SURVEYING.-The theory of railway loca­
tion and surveys; problems relating to curves, track layout, 
grades and earthwork. Required in Civil Enginering courses, 
second term, junior year. (Michael) (5 units) 

8 c. RAILWAY SUllVEYING.-Field and office work comprising 
applications of the principles of course 8 b. Required in Civil 
Engineering courses, third term, junior year. (::\lichael) 

(6 units) 
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10. SEWERAGE AND DRAINAGE.-Systems for the collection 
and disposal of sewage; the design of sanitary and storm 
sewers; the draina;!;e of land; cost assessments. H.equired in 
Civil Engineering courses, third term, junior year. (Michael) 

(7 units) 

12 a. REINFORCED CONCRETE.-The theory of reinforced con­
crete design, with a study of the applications of this type of 
construction to various engineering structures. Required in 
Civil Engineering courses, first term, senior year. (Martel) 

(8 units) 

12 b. MASONRY STRUCTUREs.-Theory of design and methods 
of construction of masonry structures; foundations, dams, re­
taining wnlls, and arches. H.equired in Civil EngilJel'ring 
courses, second term, senior year. (Martel) (8 units) 

15. WATER SUI'Pl.y AND IIUUGATIOC'f.-A study of model'n 
prat'tice of the collection, storage and distribution of water for 
municipal, domestic 'tne! ilTigation uses; design, construction 
and operation of systems; deals with the conditions adapted 
to irrigation developments, dmllS, reservoirs, canals; laws per­
taining to irrigation; the economic aspects of projects. Re­
quired in Civil Engineering courses, third term, senior year. 
(Thomas) (10 units) 

20 a. THEORY 01' STIWCTUREs.-Methods used in the analysis 
of framed structures for the analytical and graphical deter­
minntirm of stresses; the use of influence lines; graphic statics 
applied to roofs and bridges. Required in Civil Engineering 
courses, first term, junior year. (Thomas) (II units) 

20 b, C.-THEORY OF STRUCTURES.-A continuation of 20 a, 
covering the design of structural parts, connections, portals, 
and bracing; a study of arches, cantilever and continuous 
bridges, and deflections of trusses. Hequired in Civil Engineer­
ing courses, second and third terms, junior year. (Thomas) 

(8 units each term) 

:21 a. STIWCTUIlAL DESIGN.-The design of a plate girder 
bridgo a!ld a truss bridge or a steel frame building; ~tress 

sheets and general drawings are made. Designing office prac-
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tice is followed <IS affecting both computations and drawings. 
Hequired ill Ch'il Engineering courses, first term, senior year. 
(Thomas) (9 units) 

£l1 b. STR1.CCT1.CR~'L DESIGN.-The design of a reinforced con­
crete building in accordance with a selected building ordin<lnce, 
with computations and drawings. Hequired in Civil Eni!'inecr­
ing courses, second term, senior year. (Thomas, J\Iartel) 

(9 units) 

£l1 c. CIVIL EXGINEERING DEsIGN.-Special problems includ­
ing preliminary investigations of irrigation or water power 
projects; study of stream flow data, the effect of reservoir 
storage upon distrihuted flow, determination of size and type 
of economic development. Hcquired in Civil Engineering 
courses, third term, senior year. (Thomas, Martel) 

(B units) 

£l5. EJ,E~IENTS OF CJvn ENGINEEltING.-An abridged course 
of design and coustruction methods for structures of wood, 
steel, masonry and reinforced concrete. Heqnired in MechaJl­
ical Engineering courses, second term, <111(1 Electrical Engi­
neering courses, third term, senior year. (Thomas, Michael) 

(7 units) 

[SEE ALSO SUIlJECTS E. 3,5,16,6·1; Ec. 17, 25; H. 1, £l, 5, 6; 
::VI. 1, 5, £ll; Me. 1 a, b, 5, 6 a, b.] 

CIVIL ENGINEERING EQUIPMENT 

The equipment used for instruction in Civil Engineer­

ing may be grouped under the following heads: instru­
ments for field and office work; models; and reference 

material. The selection of the equipment, to which addi­
tions are continually being made, is designed to be rep­
resentative of such instruments and materials, charac­

teristic of good practice, as the student later may be 
called upon to use. 

FlEE) A~D OFFICE IxsTRuMEXTs.-Transits, levels, rods, 
lllngepoles, tapes, etc., in such numbers as fully to equip the 
students for field exercises. The equipment nlso includes the 
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instruments necessary for work requiring the use of solar at­
ta('hments, Eextant, plane-tables, prismatic compass, aneroid 
barometer, and a current meter for stream gauging. Plani­
meters, protraetors, special calculating instruments, and beam 
compasses are used by the students in olfice work. 

MODELs.-The department has model bridge trusses of wood, 
so constructed as to illustrate the behavior of the truss mem­
bers under strain; model bridge joints, and a collection of 
structural shapes and construction materials. 

REFERENCE MATERIAL.-In the designing room of the depart­
ment there are a large number of sets of drawings and plans 
for bridges, dams, buildings, sewage purification works, irri­
gation and power plants, railroad maps and profiles illustrat­
ing good practice. There are also photographs of typical and 
notable structures, and a complete set of topographical maps 
of Southern California. 

TESTING MATERIAL L~BORATORY.-(Described on page 101.) 
This laboratory is used ill Civil Engineering courses in the in­
vestigation of stresses and causes of failure in full sized 
reinforced concretc beams, and in the general testing of the 
materials of construction. 

HYDHAUI.ICS LAllORATOlly.-For equipment and description see 
page 127. 
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ENGINEERING DRAWING 

INSTRLCToRS: \V,LLL\lII J. AUBURN, CLARENCE V. ELLIOTT, 
ROllEUT T. KNAPP, \VALTER W. OGIER, JU. 

The courses in Engineering Drawing are arranged to 

equip the student with the technique of graphic expres­

sion necessary for the development of his future profes-

sional work. The instruction comprises practice to 

develop manual facility in the use of instruments, exer­

cises to develop speed and accuracy in the application 

of the methods of projection, dimensioning, and letter­

ing. The essentials of descriptive geometry are used 

in the solution of numerous practical examples which 

are designed to develop in the student the ability to 

visualize the object and to describe it in the language 

of projection. The freehand sketching of machine 

parts is followed by accurate pencil drawings of details 

and assemblies, which are then traced in ink and blue­

printed ready for use in the shop. 

1 a, b, c, d. DRAWING ANI) LETTERING.-Involves the use of 
instruments, geometric construction, orthographic projection, 
and principles of dimensioning. Practice in the construction 
of freehand letters adapted to use on working drawings, and 
the layout of titles. 

:2 a, b. DESCRIPTIVE GLOnIE'l'RY AND PERSPEC'l'IVE.-A study of 
simple problems in lines, planes, and solids, illustrated by the 
solution of practical problems; studies in intersections and 
developments, isometric and perspective drawing. Particular 
emphasis is laid on neatness and conformity with the speci­
fications. Isometric and perspective sketching of machine 
parts. Design sketching without the use of models. 

1 a, b, c, d, :2 a, b. (Above courses.) Required in all courses, 
freshman year. 1 a, b, c is taken during the college year. 1 d 
and 9 a, b are taken during the college year or first three weeks 
of summer. (IS units for the year) 
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5. :\IACHI>OE DR.\WI>OG.-Detail sketches of machines in 
the shop and laboratory, followed by detailed drawing suit­
able for shop use. Emphasis is placed on general principles 
and the best accepted methods of representation. Prerequisite, 
D 1 a, b, c, d. Required in Electrical, Mechanical and Civil 
Engineering courses, first term, sophomore year. (3 units) 

6. :\IACIIIXE DRAWIXG.-A continuation of work in course 
5 with practice in sketching, detailing, tracing, and making 
assembled views. A study of blueprints and an acquaintance 
with the details of ,good commercial practice. Required in 
Eledrical and Mechanical Engineering courses, third term. 
sophomore year. (7 units) 

8. ::vIACITIXE DR.\ WTxG.-Similar to course 5. Required in 
Chemical Engineering courses, third term, junior year. 

(3 units) 
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ECONOMICS AND HISTORY 

PROFESSOllS: PAcL PERIGOlW, GllAH.UI A. L.\IXG 

I XSTR{;'CTOR: AI.BERT A. ::VIERRILL 
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The subjects in this group have the two-fold pur­
pose 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. 

1. A:;\IERICA~ GOVBRNMENT.-A study of the American 
constitutional system as shown in the working of the Federal, 
State and local governments. Required of students who do 
not oft'er United States History and Government as an admis­
sion subject, second term, sophomore year. (Perigord) 

(6 units) 

'J. GENERAL Ecoxmncs.-The principles of economics gov­
erning the production, distribution, and consumption of wealth, 
with particular reference to some of the important business 
and social problems of the day. Required in all courses, third 
term, junior year. (Perigord) (6 units) 

3. ECONOMIC HrsToRY.-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 prim­
itive beginnings to the industrial revolution are dealt with. 
The problems of economic organization that have arisen under 
a competitive and a quasi-competitive system are considered 
fro in the point of view of the causative and developmental 
influences which have produced them. Required in all courses, 
first term, senior year. (Laing) (2 units) 

4. SELECTlCD ECOXO:HIC PROBLE:\lS.-A development of the 
course in General Economics, presenting a fuller treatment of 
specific problems such as: transportation, agriculture, labor 
legislation, socialism, present labor policies. Required in all 
courses, first term, senior year. (4 units) 
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11. STATISTlcs.-Statistical methods and the graphic por­
trayal of results, with their application to concrete business 
problems. Required in the course in Engineering and Eco­
nomics, third term, junior year. (,!Volfe) (3 units) 

14. TAxATION.-A study of the general principles of public 
expenditure and public revenues with special reference to 
American taxation methods. Required in the course in Engi­
neering and Economics, second term, senior year. (Laing) 

(4 units) 

16 a, b, c. ACCOUN'l'ING.-A study of the principles of ac­
counting, starting with simple double entry bookkeeping and 
carrying the student through a complete system of accounts 
for a modern concern. The use of percentages and statistics 
in accounting will be treated and the interpretation of finan­
cial reports and the graphical method of presenting account­
ing facts will be studied. Required in Engineering and Eco­
nomics course, second and third terms, junior year and first 
term, senior year. (Merrill) (9 units each term) 

17. ACCOl;NTING.-An abridged course in accounting re­
quired in Electrical, Mechanical, and Civil Engineering courses, 
second term, senior year. (Merrill) (8 units) 

90. FINANCIAL ORGANIZATION.-A general study of the 
financial organization of society. The course includes a study 
of the following topics: Principles of money; nature and func­
tions of credit; the varieties of credit and instruments; the 
marketing of low and high grade securities; the functions of 
the corporation and the stock exchange as capital-raising 
devices; the development of the banking system and the gen­
eral principles of banking, including studies of commercial 
banking, the national banking system, and the Federal Reserve 
system. Required in Engineering and Economics, third term, 
junior year. (8 units) 

95. BUSINESS LAw.-The principles of law as applied to 
business affairs, including discussion of such fundamental topics 
as the definition of law, its sources, and a brief study of the 
law governing contracts, negotiabie instruments, agency, part* 
nership, corporations, and employer's liability. Required in 
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Electrical, Ylechanical, and Chon Engineering courses, third 
term, senior year. (Laing) (6 units) 

>36 a, b. BUSINESS LAw.-Similar in scope to Ec. >35, but 
giving a more extensive treatment of the different subjects 
considered. Required in the course in Engineering and Eco­
nomics, third term, junior year, and first term, senior year. 
(Laing) (8 units each term) 

30 a, b, c. BUSINESS AUl\IINISTRATION.-General consideration 
of the problems of business and more detailed study of the 
main problems, including location of industry and plant, the 
administration of production, factory organization, scientific 
management, wage systems, labor relations, marketing and 
sales problems, financial organization and business risks, out­
lining principal forms of risk and methods of dealing with 
them. Discussion of the forms and varieties of business unit: 
individual producer, partnership, j oint-stock company, and 
corporation. Required in Engineering and Economics course, 
throughout the senior year. (Laing) (8 units each term) 

34. CORPORATION FINANCE.-Corporation promotion; the 
issue and payment of securities; underwriting; the sale of 
speculative securities. Discussion of the principles of capital­
ization, the management of corporate income, and the relation 
of dividend to income. Financial problems of expansion, com­
bination, and reconstruction of corporations. Required in the 
course in Engineering and Economics, first term, senior year. 
(Laing) (6 units) 

37. MUNICIPALITIEs.-An examination of the origin, de­
velapment, and organization of the modern city, and a com­
parative study of municipal government in Europe and 
America. Special attention is given to a comparison of the 
operation of the three characteristic forms of city government 
in the United States: Federal, Commission, and City Manager. 
Required in the course in Engineering and Economics, second 
term, senior year. (Perigord) (3 units) 
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4.0. I"IDCS'l'RIAL PLAXTS.-A study of the methods that are 
employed in machine shops and manufacturing plants. The 
course is similar in scope to 34, but briefer, and cspecially 
adapted to thc needs of the practicing mechanical engineer. 
Hequired iu Mechanical Engineering course, second term, 
senior year. (Hinrichs) (6 units) 

45. SEMINAR IN SOCIAL AND ECONOMIC ORGA"IIZATION.-This 
course consists in weekly lectures and discussions of the devel­
opment of economic and social organization from a broad 
standpoint, and includes consideration of such subj eds as 
primitive economic and political groupings and methods, de­
velopment of gild and feudal systems, evolution of the com­
petitive and quasi-competitive systems in economic life and of 
democratic organization in political life. A considerable 
amount of outside reading is required from each student. The 
class meets once a week for two hours, the first being devoted 
to lecture and the second to discussion of the problems treated 
in the lecture. Elective, senior year, second tcrm. (Laing) 

(4 units) 
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ELECTRICAL ENGINEERING 

PROFESSOll: ROYAL ,Yo SOltEXSEX 
ASSISTA::>T PROFESSOU: G:EORGE FORSTER 
INSTRcCTOR: FRANCIS W. lVL~xSTADT 

117 

RESEARCH FELLOW IN PHYSICS: RUSSELL ~I. O''1'IS 
ASSISTANTS: CHAULES E. FITCH, JOHN R. NORTH 

9. DIUEC'l' CURRENTs.-Theory and practice of direct cur­
rent machinery, and measuring instruments. Numerous prob­
lems are solved. Text: Principles of Direct Current Ma­
chines, Langsdorf. Prerequisites: Ph. 1 a, b, c; M. 6 a, b, C. 
Required in Electrical and Mechanical Engineering courses, 
first term, junior year. (Sorensen, Forster, Maxstadt) 

(8 units) 

3. DIUECT CURRENT LABoRATOUy.-Supplementary to 9, la, 
and 16. Uses of measuring instruments, determination of direct 
current machinery characteristics, and the operation of direct 
current motors and generators. Required in Electrical and Me­
chanical Engineering, Engineering and Economics, and Physics 
and Engineering courses, first term, junior year, and in Civil 
and Chemical Engineering courses, first term, senior year. 
(Forster, Maxstadt, Otis, Fitch, North) (5 units) 

4<. PRINCIPLES OF AL'l'ERNATING CURRENT ENGINEERING.­
Elementary study of alternating currents by analytical and 
graphical methods. Theory of alternating current measuring 
instruments; inductance, capacitance, harmonic electromotive 
force and harmonic current; problems of reactive circuits; 
resonance; problems of coils in ~eries and multiple; single and 
polyphase alternators; single and polyphase systems; syn­
chronous motors; rotary converters; transformers; induction, 
and single phase motors. Numerous problems are worked. 
Required in Electrical and Mechanical Engineering courses, 
second term, junior year. (Sorensen, Forster, Maxstadt) 

(8 units) 

5. AI"TERNATING CURRENT LABORATORy.-Supplementary to 
4, 19 and 18. Uses of alternating current indicating and 
recording instruments; determination of characteristics of al-
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ternating current machinery, operation of alternators, induc­
tion and synchronous motors, and transformers. Required in 
Electrical and Mechanical Engineering, Engineering and Eco­
nomics, and Physics and Engineering courses, second term, 
junior year, and in Civil and Chemical Engineering courses, 
second term, senior year. (Forster, Maxstadt, Otis, ·Fitch, 
North) (5 units) 

6. EJ,ECTRICAL MACHINElly.-A continuation of courses :2 
and 4. The application of the principles taught in these 
courses to the study and operation of direct and alternating 
current machinery. Hequired in Electrical and Mechanical 
Engineering courses, third term, junior yeaI'. (Sorensen, For­
ster, Maxstadt) (7 units) 

7. EJ~ECTRICAL LAllORATORY.-A continuation of 3 and 5. 
Efficiency tests of direct and alternating current ma­
chinery, operation of motors and generators in parallel, cali­
bration of indicating and recording meters. Heqllired in Elec­
trical and Mechanical Engineering conrses, third term, juniol' 
year. (5 units) 

10. DIRECT CURRENT MACHINERy.-Abridged course in 
direct currents similar to B. Prerequisite: Ph. 1 a, b, c. Re­
quired in Physics and Engineering courses, first term, .i unior 
year, and in Chemical Engineering courses, first term, senior 
year. (Sorensen, Forster) (5 units) 

12. ALTERNATING CUitRENT MACHINEIlY.-A study of the 
fundamental prindples of alternating current machinery. Re­
quired in Physics and Engineerillg courses, second term, junior 
year, and in Chemical Engineering courses, second term, senior 
year. (Sorensen, Forster) (5 units) 

16. DIRECT CURRENT MACHINERy.-Similar to 10. Re­
quired in Civil Engineering courses, first term, senior year. and 
in Engineering and Economics courses, first term, junior year. 
(Sorensen, Forster) (7 units) 

18. ALTERNATING CURRENT MACHINERY.-Similar to 12. 
ReqUired in Civil Engineering courses, second 
year, and in Engineering and Economic courses, 
junior year. (Sorensen, Forster) 

term, senior 
second term, 

(7 units) 
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520. ALTERSATIXG CUImExT AXAIssIs.-Advanced study of 
the magnetic and electric circuits; problems of the electro­
static and electromagnetic fields; study of magnetic materials, 
solution of problems involving the symbolic method and com­
plex notation; analysis of electromoti,'e force, and current, 
nonsinusoidal wave forms; use of the oscillograph. Required 
in Electrical Engineering courses, second term, senior year. 
(Sorensen) (9 units) 

521. ALTERXATIXG CURRENT LABORATORv.-Complete tests of 
the synchronous motor; the operation of synchronous machines 
in parallel; complete tests of transformers; study of polyphase 
connections; rotary converter tests; photometric measurements; 
use of the oscillograph; testing of magnetic materials. Re­
quired in Eledrical Engineering courses, first term, senior 
year. (Forster, Maxstadt) (6 units) 

5252. hmuC'rIoN MACHINEllY.-An advanced study of the 
stationary transformer, with special emphasis upon problems 
of multiple operation which involve problems of polyphase 
polarity, together with single and polyphase multiple circuits. 
Required in Electrical Engineering courses, first term, senior 
year. (Sorensen) (9 units) 

528. ELECTRIC TRAcTION.-The electric railway, selection of 
equipment in rolling stock, location and equipment of sub­
stations, comparison of systems and power requirements for 
operation of electric cars and trams. Required in Electrical 
Engineering courses, second term, senior year. (Sorensen) 

(10 units) 

30. ELECTRIC LIGH'l'IXG AND POWER DISTRIllUTION.-Electric 
distribution and wiring; calculation of simple alternating cur­
rent circuits; installation and operation costs and selling price 
of electrie power. Required in :Vlechanical Engineering courses, 
third term, senior year. (Forster) (4 units) 
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33. ELECTRICAL ENGIXEERING LAnoRAToRy.~Supplementary 

to courses 6, BO, 53. Testing insulating materials, and 
comparing rlimensions and design of electrical machines found 
in the laboratories of the Institute. Required in Electrical En­
gineering courses, third term, senior year. (Forster) 

(4. units) 

40. Am·.U'fCED ALTERXATING CUmtENT J\IAcHIxERY.~An ad­
vanced study of the principles involved in alternating current 
machinery, other than the transformer, with particular em­
phasis upon the induction and synchronous motors. Required 
in Eledrical Engineering courses, third term, senior year. 
(Sol'ensen) (6 nni ts ) 

44. ELECTRIC POWER TRAxsMIssIOx.~Determination of eco­
nomic voltage for transmission lines; line protection; elemen­
tary transient phenomena; corona; nse of hyperbolic functions 
in line calculations. Required in Electrical Engineering courses, 
third term, senior year. (Sorensen) (10 units) 

48. SPECIFICATIOXS AND DESIGN OF ELECTRIC :VIAcHINEs.~ 

Preparation of specifications and design calcnlations for al­
ternating and direct current machinery. Required in Electrical 
Engineering courses, third term, senior year. (Sorensen) 

(4 nnits) 

5B. DIELECTRIcs.-The relations of phenomena of dielectrics 
111 high voltage engineering. Required in Electrical Engineer­
ing courses, third term, senior year. (Sorensen) (5 units) 

56. ELECTRICAL COM~IUNICATION.~A study of the elements 
of telephone, telegraph and call systems. Prescriptive, first 
term, senior year. (5 units) 

60. ADVANCED ELECTRICAL ENGINEERING.~A detailed study 
uf circuits, including advanced work in wave propagation and 
transient phenomena in electric conductors. Prescriptive, sec­
ond term, senior year. (5 units) 

[SEE .uso SUnJECTS C. 1 a, B5; Ec. 11, B5; H. 1, B, 5, 6; :VI. 1, 
B, 5, 6, 15, 16, 11, :25, '16, :27; :vIe. 1 a, b, 4, 5, 6 a, b.] 
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ELECTRICAL ENGINEERING EQUIPMENT 

The laboratories of the department of Electrical 
Engineering are exceptionally well equipped with a 
large· assortment of carefully selected apparatus and 
instruments for making fundamental experiments and 
conducting research with both direct and alternating 
currents. Many of the motors and generators are 10 
horse power and 70 kilowatts capacity, respectively, 
sizes large enough to give standard characteristics and 
teach respect for power currents, but at the same time 
small enough to avoid heavy current manipulations and 
consequent distraction of the student's attention from 
the true obj ective of the work. These standard units are 
grouped in pairs as motor-generator sets which may be 
interconnected to simulate a power or distributing 

system. 
This apparatus may be classified under the following 

headings: Power apparatus-alternators, switchboards, 
dynamos, transformer regulators, etc.; photometer ap­
paratus; calibrating instruments; measuring instru­
ments, and high voltage apparatus. 

The high voltage apparatus is grouped in two labora­
tories, one entirely under the supervision of the depart­
ment of Electrical Engineering, where voltages up to 
250,000 may be obtained, and the High Voltage Labora­

tory described on page 62 for the more advanced work. 
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ENGLISH 

PROFESSORS: CUXTOX K. J cDY, P.\ UL PI:llIGORn (Eco­
nomics and History) 

ASSOCIATE PROFESSORS: J OH~ R. MACARTHUR, GEORGE R. 
iVIAcyII~~ 

IXSTRUCTOR: ARTHUR F. CLEMEXT 

The Institute requires for graduation a four-years' 

course in English, with a complementary study of his­

tory and current topics. The work in English com­

prises both composition and literature. A thorough 

grounding is given in the principles and practice of 

both written and spoken English, with special attention, 

in thc later years, to the particular requirements of the 

technical professions. The instruction in literature is 
intended to familiarize the student with masterpieces 

and to give him an appreciative acquaintance with the 

best literary products of the present time. It is be­

lieved, however, that the cultural value of this study 

would be incomplete without collateral instruction in 

history and critical discussion of current topics. A fu­

sion of English and history is therefore effected, with 

the general aim of broadening and deepening the stu­

dent's sense of values in the world of cultivated society, 

of strengthening his capacity for good citizenship, and 

at the same time of heightening his ability to use the 

English language to the best advantage in both profes­

sional and social life. It is to be noted also that the 

formal courses in these subj ects do not exhaust the at­

tention given to the student's English; all written work, 

in whatever department of study, is subj ect to correction 

with regard to English composition. 
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1 a, b, c. ENGMSH AND HISTORy.-This course is designed 
Lo give the student a thorough review of the principles 
of composition; a familiarity with some of the great names 
and works of English literature; and an introductory reading 
in modern history. Special emphasis is placed on theme-writing. 
The weekly exercises in composition are corrected not only for 
the mechanics of spelling, punctuation, and grammar, but also 
for the quaJi ties of clearness, exactness, and force in the ex­
pression of thought. The student is offered every encourage­
ment to self-cultivation, and is expected to show signs of his 
intellectual growth in the increasingly effective form and matter 
of his written and oral work. Required in all courses, through­
out the freshman year. (9 units each term) 

[The work of the freshman year in English and History is 
supplemented by the writing and correction of papers in con­
nection with the course in Orientation. The aim is to have 
these pllpers expressive of the individual student's imagin­
ative Rnd reflective reaction to the subjects discussed in that 
course. See page 144.] 

4 a, b, c. ENGMSH AND HISTORy.-Lectures on the history 
of Europe and America since 1770 will be supplemented by 
class discussions and exercises to ensure a grasp of the funda­
mental ideas, the events and movements underlying present 
social and political conditions. Required in all courses, 
throughout the sophomore year. (6 units each term) 

7 a, b, c. ENGLISH AND CURRENT TOPIcs.-The literary 
interest of this course devotes itself to some of the more impor­
tant works in English and American literature, with emphasis 
on recent and contemporary writers. Approximately one-third 
of the time is given to discussion by members of the class of 
current topics, political, social, and scientific. In this connec­
tion special attention is paid to the principles of argumentation 
and debate. Required in all courses, throughout the junior 
year. (6 units each term) 
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10 a, b, c. E"WLISH AND CURRENT TOPIcs.-This course is 
a continuation of the work done in the junior year. Special 
instruction is also given in the kinds of technical writing that 
the student nearing graduation should be qualified to under­
take. Required in all courses, throughout the senior year. 

(6 units each term) 

14. SPECIAL COMPOSITION.-This course may be prescribed 
for any student whose work in composition, general or technical, 
is uusatisfactory. Prescriptive. (OJ units, any term) 

15. SPEJ,LING.-This course may be prescribed for any 
student whose spelling, general or technical, is unsatisfactory. 
Prescriptive. (No credit) 
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GEOLOGY 

PUOl'ESSOU: 'Ir. HOIVAUD CLAPI' 

Courses 1 a ~ bare rcquired of all students during the 

junior year. The assumption is that the intellectual 

equipment of any educated man, whether he be a scientist 

or not, is incoTI1plete without some acquaintance with the 

fundamcntal principles of geology. The object is cul­

tural l'ather than technical; the student is led to appre­

ciate the immensity of geologic time, the nature and work 

of the forces of inorganic evolution, and the broad pano­

rama of life of all times. The treatment of the physical 

side of the subject emphasizes structural relationships 

with the obj ect of training the student to reason, so that 

this introductory coursc may serve as a foundation for 

more advanced work. The historical presentation aims to 

treat in carcful detail a fcw wdl selected cxamples illus­
trating the evolution of types and to avoid the confusion 

incident to too much detail. 

Provision is made for frequent inspection trips to 

neighboring regions; few places afford facilities of 
greater interest to the gcologist than Los Angeles 
County. 

Courses 5 and 8 are elective courses for those who de­

sire further work of a more technical character. 

1 a, h. GEOLOGY.-A presentation of the hronder facts of 
the suhject from the latest viewpoint and with due regard to 
the cultural value of the science; the history of the earth, the 
work of inorganic evolution, stellar as well as terrestrial. Re­
quired in Chemical Engineering and Chemistry courses, first 
and second terms, senior year, and in all other courses, first 
and second terms, junior year. (6 units each term) 
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5. 1IrXE1L\LOGY.-A study of the elements of crystallog­
raphy, and of the physical and chemical properties, uses, and 
determination of the more common minerals. Prescriptive, 
third term, junior year. (6 units) 

s. GEoLOGy.-The nature and distribution of geologic re­
sources of industrial importance. Prescriptive, third term, 
senior year. (6 units) 
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HYDRAULICS 

PROFESSOR: ROBERT L. D"\UGHERTY 
ASSOCIATE PROFESSOR: WILLIAlII W. :MICHAEL (Civil Engineering) 
INSTRUCTOR: FRED J. CONVERSE 

1. HYDRAULIcs.-Physical properties of water; hydrostat­
ics; flow of ~ater in pipes, nozzles, and channels; hydro­
dynamics. Prerequisites: Me. 1 a, b. Required in Electrical, 
Mechanical, and Civil Engineering, and Engineering and Eco­
nomics courses, second term, junior year. (8 units) 

:il. HYDRAULIC LAllORATORY.-Experiments on the flow of 
water through orifices and nozzles, through pipes and Venturi 
meters, over "reirs, use of Pitot tube, and tests illustrating 
fundamental hydraulic laws. Required in Electrical, Mechan­
ical, and Civil Engineering, and Engineering and Economics 
courses, second term, junior year. (3 units) 

5. HYDRAULIC TURllINEs.-Theory, construction, operation, 
and installation of modern hydraulic turbines, and a study of 
their characteristics with a view to intelligcnt selection of the 
proper type for any given conditions. Required in Electrical, 
Mechanical, and Civil Engineering courses, third term, junior 
year. (5 units) 

6. HYDRAULIC LABORATORY.-Tests of impulse and reaction 
turbines, of centrifugal and other pumps, and of other hydrau­
lic apparatus. Required in Electrical, Mechanical, and Civil 
Engineering courses, third term, junior year. (3 units) 

EQUIPMENT FOR HYDRAULICS 

The hydraulics laboratory is equipped with various 

types of pumps, turbines, and other apparatus so that 
the standard hydraulic experiments may be performed. 
The facilities are such that certain research problems 

may also be attacked. 
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MATHEMATICS 

PROFESSOUS: H.\HRY C. VAX 13C;SKIItK, H.\ltHy 13.\TE)L\X 
ASSOCL\TE PUOFESSOR: LUTHER E. ""\VE.\H 
ASSISTAXT PROFESSOR: CLYDE \VOLFE 
IXSTRccTOR: ""\Vn.LLDI X. BIRCHBY 
ASSISTAKTS IN PHYSICS: C"\RL F. EYllIXG, RALPH E. WIXGER 

The work in engineering and science is so largely 

mathematical in character that too much emphasis can 

hardly be placed upon the necessity of a good foundation 

in mathematics. Care is taken to present both underly­

ing principles and a great variety of applications, thus 

connecting the mathematical work closely with the pro­

fessional studies. 

1. COMPUTATIOx.·-Designed to give practice and to pro­
mote accuracy in the solution of problems. Attention is given 
to percentage errors and the checking of results. Short meth­
ods of computing, by means of the slide rule, tables, etc., are 
used whenever practicable. Required in all courses throughout 
the freshman year. (Given in connection with General Physics, 
B a, b, c.) 

B. ADVANCED AI.GEBRA.-Includes determinants, inequalities, 
irrational and complex numbers, with graphical represen­
tation of the latter, limits and indeterminate forms, converg­
ency and divergency of series; theory of equations, including 
the plotting of entire functions of one letter, the solution of 
higher J1umericfll equations, etc. Required in all courses, first 
term, freshman year. (9 units) 

3 It, h. ANAI.VTIC GEO)rE'l"Rv.-Plane and Solid Analytic 
Geometry, devoted chiefly to a study of the straight line and 
the conics, with a few curves of especial interest in engineer­
ing, such as the cycloid and catenary. Differentiation is begun. 
Solid Analytic Geometry includes a brief discussion of the 
strl1igbt line, plane, and quadratic surfaces. Required in all 
courses, second and third terms, freshman year. 

(9 units each term) 
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5. EI,E)IEXTAUY AXAI.YSIS.-c\. continuation of '2, designed 
to present portions of llch-anced algebra of especial interest in 
engineering, including work in permutations, combinations, 
probability, continued fractions, solution of equations, empir­
ical equations, and an introduction to Yector Analysis. Pre­
scriptive, third term, freshman yem·. (4 units) 

6 a, b, c. C.uCL'Ll:s.-The aim of this study in Differ­
ential and Integral Calculus is to familiarize the student with 
the processes and methods that are continually applied in the 
various branches of science and engineering. Required in all 
courses, throughout the sophomore year. (12 units each term) 

8 a, b, c. ADvAxcED C.\LCL'Lcs.-Planned to extend the knowl­
edge gained from the previous studies in Calculus and Analytic 
Geometry and to lay a better foundation for advanced work 
in mathematics and science. Required in Physics and Engineer­
ing and Chemistry courses, throughout the junior year. 
(Yan Buskirk) (9 nnits each term) 

10 a, b, c. DrFFERExTIAL EQU.\TlOXS.-A study of differen­
tial equations of the first order, linear differential cquations 
with constant coefficicnts, systems of such equations, total dif­
ferential equations, linear equations with variable coefficients, 
integrating factors, method of infinite series, partial differen­
tIal equations. This course is designed to be hclpful in the 
study of physics, mechanics, and electrical engineering. Pre­
requisites: 8 a, b, c. Hequired in Physics and Eng'ineering 
and .Physics courses throughout the senior year. (Bateman, 
Wear) (6 units each term) 

U. PUOBABILITY -AXD LEAST SQUAltEs.-This subject aims to 
enable the scientific worker properly to judge and improve the 
accuracy of his work. Numerous problems are given to illus­
trate the methods of adjusting observations and determining 
the precision measures of the results. Criteria for the rejec­
tion of doubtful observations are considered and methods of 
representing the results of approved observations by curves 
or equations are giycn. Electiye. Second term. ('Volfe) 

P units) 
For adyanced courses in mathematics, sec pages 65 and 66. 
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MECHANICAL ENGINEERING 

Pnon:ssous: ROBEUT L. D"\UGHERTY, vV. HGW"\RD CL.\PP 
ASSOCIATE PROFESSOR: FREDERIC W. HIXRICHS, JR. 
IX5Tln;Cl'ORS: FREn J. COXVERSE, CLAREXCE V. ELLIOTT, ROBERT 

T. KX~\Pp, FR.\XCIS V\'. :U.\XST.mT, V\'.U:1'Ell VV. OGTEU, JR. 
TE.\CHIXG FELLOW: H.\LL.\X X. :VL\USH 

1. :\Ir:CH.\XIS~r.-Kinemnties of machinery. A study of 
mnchillc elcments, cams, linkages, belt and gear drives; veloc­
ity relations of parts. Class discussion, problems and drawing 
board studies. Hequired in Electrical, Mechanical, and Civil 
Engineering courses, first term, sophomore year. (Clapp and 
Assistants) (9 units) 

£. VAJ,vE GEARS AXD GOVERNOI1S.-A continuation of the 
work in Mechanism with special reference to valve gears and 
governing devices for steam and internal combustion engines. 
Prerequisite: 1. Required in Electrical and Mechanical Engi­
neering courses, second term, sophomore year. (Clapp and 
Assistants) (7 units) 

5. MACHINE DESIGX.-A study of the general principles of 
machine design; design of machine parts for strength and 
stiffness, choice of material and its adaptation. Prerequisites: 
Me. 5, 6 a, b. Required in Electrical, Mechanical, and Civil 
Engineering courses, second term, junior year. (Clapp, 
Marsh) (7 units) 

6. MACHINE DnSIGN.-A continuation of course 5. Class 
work and drawing board studies. Required in Electrical and 
Mechanical Engineering courses, third term, junior year. 
(Clapp, Marsh) (6 units) 

7. MACIIIXE DESIGN.-An analysis of various machines of 
different types; cranes, hoists, punches, and other machine 
tools. The proportions of the actual machines are compared 
with the results of calculations based on theory or on good 
practice. Required in :Mechanical Engineering courses, first 
term, senior year. (Clapp) (7 units) 
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8. :UACHIXE DEsIGx!-The complete design of some ma­
chine with the nccessary shop drawings. Required in ;\1e­
chanical Engin eering courses, second tcrm, senior year. 
(Clapp, Ogier) (6 units) 

9. Orr. AND GAS ENGIXE DESIGx.-A study of the prill­
dples and a comparison of different types of two and fOllr 
cycle, horizontal and vertical, oil and gas engines. A critical 
study of the problems involved in proportioning valve open­
ings, cylinder castings to minimize temperature strains, fuel 
inJection, tim in g, balancing, etc. Required in :iYIechanical En­
gineering courses, third term, senior year. (Clapp) (8 units) 

Hl. J\IE'l'ALLUIWY AND HEAT TltEATMEN'l".-A study of the 
methods Ilsed in manufacturing iron, normal carbon steels, 
the special alloy steels nnd other engineering alloys. A study 
of the relation of the chemical composition and crystal struc­
ture of the metal to its physical behavior. The principles gov­
erning modf'rn Ileat treatment methods are studied. The var­
ious uses of heat treated parts and of special alloy steels for 
peculiar purposes are investigated. A continuation of the work 
in machine design. Required in lV1echanical and Civil Engi­
neering courses, first term, senior year. (Martel) (8 uuits) 

15. TUERMoDYNAMlcs.-Principles of thermodynamics, dis­
cussion of p"operties of gases, saturated and superheated va­
pors, various cycles of vapor engines and internal combust.ioll 
engines. Prerequisites: Me. I a, h. Required in Electrical and 
Mechanical Engineering courses, third term, j nnior year. 
(Daugherty,) (8 unil:s) 

16. HEAT ENGINEs.-Continuation of 15. Comparison is 
made of ideal and actual cycles of vapor, hot air and internal 
combustion engines. Relative economics of steam engines, tur­
bines and intern!ll comhustion engines are discussed. Study is 
made of flow of vapors and gases through orifices and pipes. 
Re'l'uired in Electrical and Mechanical Engineering courses, 
first term, senior year. (Dangherty) (8 units) 

'A portion of the time may be given to Special Problems at 
the option of the instructor. 
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17. PO"'Elt PL.\XT EXGIXEEHIXG.-A study of the appa­
ratus used in power plants of all types with comparisons of 
cost of installation and operation. The course includes a study 
of the principles 0 f combustion, and of the various apparatus 
of the power plant, including hoilers, heaters, economizers, 
engines, turbines, condensers, gas producers, piping, pumps, 
forced dmft apparatus, chimneys, etc. California offers many 
examples of power plants of large and small installations, in­
cluding- SOIllC of the best and most modern equipment. Fre­
quent inspection trips are made to these plants. Prerequisites: 
]5, 16. Hequired in Electrical and ::VIcchanical Engineering 
courses, second term, senior year. (Daug'herty) (8 units) 

18. POWER PI~AKT DESIG".-A continuation of the work in 
Power Pbnt Engineering with a detailed study of modern 
practice. Typical pOWEr plant problems are worked out in 
considerable detail in the drawing room. Application is made 
to the design of a plant to meet certain conditions. Required 
in Mechanical Engineering courses, third term, senior year. 
(Daugherty) (10 units) 

00. HEAT EXGIxEEltIxG.-Additional work in thermody­
namics with s]wcial reference to heating and ventilating, re­
frigeration, and compressors. Prerequisites: 15, 16. Required 
in Mechanical Engineering courses, first term, senior year. 
(Daugherty) (8 units) 

91. ELEMENTS OF HEAT ENGINEERIXG.-Principles of ther­
modynamics and their applications to steam engines, turbines, 
and internal combustion engines. Study of power plant appar­
atus. Required in Civil Engineering courses, third term, senior 
year, and in Physics and Engineering, and Chemical Engineer­
ing courses, third term, junior year. (Hinrichs) (6 units) 

05. STE.U[ LAlIOIU'l'ORY.-Calibration of instruments; tests 
Df steam calorimeters; valve setting; tests on the steam en­
gine, steam turbine, gas engine, and steam pump for efficiency 
and economy; test of boiler for economy. Prerequisites: L>, 
16. Hequircd ill Electrical aud :\Icchanical Engineering 
courses, first term, scnior year. (Daugherty, :Uaxstadt) 

(5 units) 
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'.26. POWER PLANT LABORATORY.-Tests of lubricants; in­
,'estigation of friction in bearings; fuel and gas analysis and 
calorimetry; further tests of steam engines, gas engines and 
steam turbines; and tests of heating systems and complete 
power plants. Required in Electrical and :\Iechanical Engi­
neering courses, second term, senior year. (Daugherty, :'Iax­
stadt) (7 units) 

:'27. MECHANICAL ENGINEERING LABORATORY. - Tests of 
power plant equipment and other apparatus; special tests and 
investigations suggested by previous work and by a study of 
engineering journals. This may take the form of an original 
investigation of some special problem. Required in Mechanical 
Engineering courses, third term, sellior year. (Daugherty, 
Maxstadt) (8 units) 

:'28. STEAM LABORATORY.-Similar to :'25 but adapted to the 
needs of students in Physics and Engineering and Chemical 
Engineering. Required in Physics and Engineering and Chem­
ical Engineering courses, third term, senior year. (Daugh­
erty, Maxsladt) (5 unils) 

[SJ~E AI,SO SUBJECTS C. 1 a, :'25; E. 9, 3, 4, 5, 6, 1, 30; Ec. 17, 

:'2.5,40; H. 1, :'2, .5,6; Me. 1 a, b, 4,.5,6 a, b.] 

MECHANICAL ENGINEERING EQUIPMENT 

The mechanical engineering laboratory provides facil­

ities for making the customary tests in steam and gas 

engineering, together with related fields. It includes a 

steam laboratory, a gas engine laboratory, a fuel and oil 

testing laboratory, and a small shop. Each of these lab­

oratories has the necessary equipment and instruments 

for its work. In addition to the standard tests, it is pos­

sible to arrange the apparatus so that certain research 

problems may be attacked. The instruments may also be 

used in conjunction with equipment in outside industrial 

plants for the solution of special problems. 
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MILITARY TRAINING 

PROFESSOR: LIEl:TEXAXT HAXS KR.Un:a 

ASSIS'U.XT PROn:SSOll: LIEI:TEXAXT DOSWELL Gl7LLATT 

}IASTER SERGEANT JOSEPH LARACY 

STAFF SEllGEANT LOUIS H. BAILEY 

REGIMENTAL CO::\flIIISSARY SERGEANT VVILLIAM C. COOK 

By direction of the Secretary of "Var, an Engineer 
enit of the Senior Division, Reserve Officers' Training 

Corps, is maintained at the Institute, under supervision 

of an officer of the Corps of Engineers, Regular Army, 

detailed by the War Department, who is designated as 

Professor of Military Science and Tactics. 

The primary object of the Reserve Officers' Training 

Corps is to provide systematic military training for the 

purpose of qualifying selected students as Reserve Offi­

cers in the military forces of the United States. This 

object is attained by employing methods designed to fit 
men physically, mentally, and morally for pursuits of 

peace as well as pursuits of war. 

The policy of the War Department is to inculcate in 
the students a respect for lawful authority, to teach 

the fundamentals of the military profession, to develop 

leadership, and to give the special knowledge required 

to enable them to act efficiently in the engineering 

branch of the military service. The equipment furnished 
by the government for the instruction of this unit affords 

to all classes practical training in engineering funda­
mentals which greatly enhances the student's preparation 

for his civil career. 

All freshmen and sophomores are required to take 

:'Iilitnry Training. Satisfactory completion of the two 
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years of the basic course is a prerequisite for gradua­
tion. Uniforms, text-books, and other equipment are 

provided by the government and are loaned to the stu­

dents while pursuing the basic course. 

A basic summer camp is held each year at a U. S. 

Army cantonment. Attendance at this eamp is 
optional. The government furnishes clothing, food, and 

quarters, and pays travel expen'ses to and from the 

camp. 

1 a, b, c. MILl'l'.\RY SCIENCE AND TACTICS (Basic Course).­
Freshman work consists of drills, lectures, and recitations in 
the infantry drill regulations, the small arms firing manual, 
interior guard duty, hygiene, sanitation and first aid, military 
courtesy and discipline. Practical instruction is given in 
knots ana lashings, field fortifications, signaling, machine gun­
nery, map reading and sketching, and ponton bridge con­
struction. He qui red in all courscs, freshman year. 

(4 units each term) 

4 a, b, c. 2\fIl.I'l'ARY SCIENCE AND TACTICS (Basic Course).­
Sophomore work consists of drills, recitations, and conferences 
cO\'erillg the following subj ects: infantry drill regulations, 
small arms firing manual, non-commissioned officers' manual 
administration, and minor tactics. Practical instruction is 
given in knots and lashings, blocks and tackles, gins and shears, 
fIeld fortifications, sketching, and bridge construction. Re­
quired in all courses, sophomore year. (4 units each term) 

Members of the Reserve Officers' Training Corps 

who have completed two academic years of service in 

the basic course (or the authorized equivalent of such 

service) and have betm selected by the head of the 
Institute and the Professor of :\filitary Science and 

Tactics as qualified for further training are eligible for 

admission to the advanced course. Such selected 
students receive a money allowance from the United 
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States Government for commutation of rations of 

approximately forty dollars ($40) per term. They are 

required to attend one advanced summer training camp of 
six weeks' duration prior to their graduation before be­

coming eligible for appointment as reserve officers. The 
goyernment furnishes clothing, food, and quarters, pays 

travel expenses, and pays each advanced student one dol­

lar ($1.00) per day for attendance at this summer camp. 
The advanced course covers the instruction necessary for 

the training of the students in the duties of a commis­

sioned officer, who must be not only schooled in the theory 

of war, but skilled also in practical leadership, with 
trained judgment, resourcefulness, and initiative. 

7 a, b, c. J\III.ITARY SCIENCE AXIl TACTICS (Advanced 
Course).-Junior work consists of recitations and conferences 
on the following subjects: field service regulations, field for­
tifications, demolitions, roads, and railroads. Elective in all 
courses, junior year. (.5 units each term) 

10 a, b, c. MII.TT"IIIY SCU;XCE ANIl T",cTICS (/1dvanced 
Course).-Senior work consists of recitations and conferences 
on the following sllbjects: military bridges, military law, 
engineer organizations. Practical instruction is given in civil 
military problems, mapping, and map reproductions. Elective 
ill all com'ses, senior year. (7 units each term) 
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MODERN LANGUAGES 

ASSOCIATE PROFESSOR: JOHN R. J\iACARTHL'R 

The cours es in this department are primarily ar­
ranged to meet the needs of men who find it necessary 
to read scientific treatises in French and German. Cor­
rect pronunciation and the elements of grammar will be 
insisted on, but the emphasis will be laid on the ability 
to read with accurate comprehension. 

Owing to the general plan of the curriculum it is the 
technical value rather than a literary appreciation that 

must be considered first. As there arises a demand for 

literary reading provision will be made for other courses 
that will lay stress rather on the humanistic value that 
is implicit in the study of foreign languages. 

1 a, b, c. ELE~IENTARY FRENCH.-A coursc in grammar, 
pronunciation and reading that will provide the student with 
avoca bulary 0 f extent and accuracy sufficient to enable him to 
read at sight simple scientific prose. Accuracy and facility will 
he insisted upon in the final tests of proficiency in this course. 
Required in the Physics and Engineering and Physics courses 
throughout the senior year. (9 units each term) 

31 a, b, c. ELE~IEXTAnY GEIDL\X.-A course in plan similar 
to Elementary French. Required in Physics and Engineering, 
Physics, Chemical Engineering, and Chemistry courses through­
out the sophomore year. (10 units each term) 

34 a, b. SCIEXTIFIC GER'L\X.-A continuation of German 
31 a, b, c, with special emphasis on the reading of scientific lit­
erature. Required in the Physics and Engineering and Physics 
('ourses throughout the junior year, and in the Chemical Eng·jn­
eering and Chemistry ('ourses, first and second terms, junior 
rear. (6 units each term 1 
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PHYSICAL EDUCATION 
PIIYSIC~\L DIRI:CTOR: 'V,LLLUI L. ST~\NTON 
INS'l'RL'CTOR: HAROLD Z. :UL'SSET"'L\N 

EXA}IINING PHYSICIAN: LEROY B. SHERRY, }I.D. 

PHYSICUN: GEORGE J. STARR, D.O. 

Every new student must pass a physical examination 

given by the Department of Physical Education before 
his registration is complete; all other students must sat­

isfy the department that they are physically qualified to 
continue the work for which they are registered. A stu­
dent ambitious to become an engineer must first be a man 
with a sound body and stored-up nervous energy, funda­
mental to a sound mind and subsequent success. 

Industrial efficiency and good citizenship can be 

obtained only on an adequate physical basis. Conse­

quently the program of physical education is designed 

to give general physical development to all. The aim 

is to insure health with perfect functioning of all organs 

of the human body, in order that the individual may 

mcet his physiological obligations to himself, to his fam­
ily, and to his country. When a student has completed 

the year's work he should exhibit some progress in 

attaining the following results: (1) strength and endur­
ance, self-respecting and erect carriage of the body, and 

neuro-muscular control; (2) aggressiveness, self-confi­

dence, courage, decision, perseverance, and initiative; 

(3) self-control, self-sacrifice, loyalty, cooperation, 
mental and moral poise, a spirit of fail' play, and sports­

manship. 

The Institute is a member of the Southern California 

I ntercollegiate Athletic Conference. Representative 

teams in the major sports are developed and trained by 
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experienced coaches. Fair-spirited and clean-cut ath­

letic competition is encouraged as a part of the phys­

ical progran-:1. for its social and physical values, and as 

a foundation of genuine college spirit. 

The requiTed work is divided into three parts: (1) 

setting-up d l'ill, consisting of progressive calisthenic 
movements; (2) group games; (S) fundamentals of 

highly organized athletics. The formal work for 

sophomores is of course more difficult in its execution 

than that for freshmen. This work is modified by 

various activities designed to encourage voluntary 

recreational exercises, including football, basketball, 
baseball, track and field athletics, boxing, swimming, 
wrestling, and other sports. Required in all courses 
throughout the freshman and sophomore years. 

(S units each term) 
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PHYSICS 

PROFESSORS: ROBERT A. ~IrLLIKAX, HARRY BATE:3IAN, PAUL 

EHRENFEST (19:23-'2.1), PAUL S. EpSTEIN, LUCIEX H. 

GrL~IORE, RICHARD C. TOLMAN 

ASSOCL\TE PROFESSOR: EARNEST C. \VATSOX 

ASSISTANT PROFESSOn: \VALTER T. \VrUTNEY 

INS'l'RUCTOnS: InA S. BOWEN, JA~IES B. FnLluF 

TEACHING FEI.LOWS AND GRADUATE ASSISTANTS: ROBERT B. 

BRODE, ROBERT C. BURT, G. HARVEY CAMERON, JESSE \V. ;VI. 
Du~IoND, H. KENNETH DUNN, CARL F. EYRING, A. LI.OYD 

GREENLEES, FRANCIS L. HOPPER, CHARLES B. KAZR" ARTHUR 

L. KLIEN, HALLAM E. MENDENHALL, RUSSELl. :vI. 0'£r8. 

SINCLAIR S;>IITH, RALPH E. WINGER 

Thc cour~es in Physics have been developed with refer­

ence to the needs and interests of (1) students preparing 

for general engineering work, and (2) students who plan 

to specialize in Physics, Chemistry, ~I athematics, or 
Aeronautics. 

Both groups take the same general course, which has 

high school Physics and Trigonometry as prerequisites. 
It is a thorough analytical course, in which the laboratory 
carries the thread of the work and the problem method is 
largely used. A single weekly demonstration lecture on 

alternate weeks, participated in by all members of the 
department, adds the inspirational and informational 
element and serves for the development of breadth of 

view. 

The advanced and graduate courses are designed 
thoroughly to equip research physicists, chemists, and en­
gineers. Candidates for the degree of Bachelor of 
Science in Physics select from these courses those which 
best fit their objectives, viz., research work in Physics, 

Chemistry, or Engineering. 
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9 a, b, c, d, e, f. GEXER"'L PHYSICS.-A general college course 
in Physics extending through two years. :\Iechanics, :\lolecular 
Physics, and Heat are taken up during the freshman year, and 
Electricity, Sound, aud Light during the sophomore year. The 
subject is presented mainly from the experimental point of 
view, but the course includes a demonstration lecture every 
other week. A high school course or its equivalent, and Trigo­
nometry are required as prerequisites. Required in all courses 
throughout the freshman and sophomore years. 

(9 units each term) 

5. ELECTRICAL :\IEAsuRE~lExTs.-Deals with the theory and 
use of electrical and magnetic measur·ements and methods, 
with special reference to convenience of use, precision, and 
possible sources of errol'. Prerequisites: 1 a, b, c; .Ma. 6 a, b, e. 
Required in Electrical Engineering courses, first term, senior 
year. (Gilmore) (8 units) 

7 a, b. ELECTRICITY AXD MAGNE'l'ISM.-A course of advanced 
work in Theoretical Electricity and Magnetism with many 
applications to electrical aillI magnelic apparatus aud meas­
urements. Prerequisites: 1 a, b, c; .Ma. 6 a, b, c. llequired in 
Physics and Engineering and Physics courses, second and third 
terms, senior year. (Gilmore) (9 units each term) 

S a, b. ELECTRICAL :Vh:.~SURE~IE:KTS.-A COUl'se in electrical 
and magnetic measurements designed to accompany 7 a, b. 
Prerequisites: 1 a, b, c; .Ma. 6 a, b, c. Required in Physics and 
Engineering and Physics courses, second and third terms, 
senior ycar. (Gilmore) (6 units eaeh term) 

12 a, b. AXAISTICAL }IECHkNICS.-A study of the funda­
mental pl'inciples of theoretical mechanics; force and the laws 
of motion; statics of systems of particles; the principle of 
virtual work, potcntial energr, stable and unstable equilibrium; 
motion of particles, systems of particles and rigid bodies; 
generalized ('o-ordinates, Hamilton's principle and the principle 
of least action. Prerequisites: 1 a, b, c; Ma. 6 a, b, c. Required 
in Physics and Engineering and Physics courses, first and 
second terms, junior year. (Friauf) (B units each term) 
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INTRODUCTION TO ~1.ATHE~I.ATIC.AL PHYSIcs.-An in­
to the application of mathematics to physics and 
and practice in the solution of problems. Prereq­
a, b, c; Ma. 6 a, b, c. First and second terms. 

(9 units each term) 

BO a, b. PHYSICAL OPTIcs.-Lectures and class work deal­
ing with the fundamental theoretical equations of diffraction, 
interference, etc., and their experimental verification. Prereq­
uisites: 1 a, b, c; Ma. 6 a, b, c. Required in the Physics course, 
third term, junior year and first term senior year. (Whitney) 

(9 units each term) 

Bl a, b. LABOBATORY OPTICS.-A course in advanced lab­
oratory work in light, consisting of accurate measurements in 
diffraction, dispersion, interference, polarization, and spectro­
photometry. Prequisites: 1 a, b, c; Ma. 6 a, b, c. Required in 
the Physics course, third term junior year and first term 
senior year. (Whitney) (6 units each term) 

For advanced courses in physics, see pages 61-69. 
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SHOP INSTRUCTION 

IXSTRUCTORS: ..r-'\RTHUR F. HALL, OSCAR L. HEALD, GEORGE D. 
HENCK, ,V.ALTER W. MARTIN 

The aim of the subjects listed under this heading is 
the experimental determination of the more easily 
observed properties of the materials used in engineering 
construction, and the effects on such materials of the 
various manipulations and treatments common in the 
mechanic arts. These subjects are given in shop labora­
tories suitably equipped for wood and metal working, and 

it is assumed that during the preparation of specimens 
and the experiments the student will acquire some skill in 
the handling of tools and machines and an understand­
ing of the practical application of the processes studied. 

1. WOOD WOlllnXG. PROPERTIES OF WOOD AND OTHER MA­
TERIALS USED IN TI~IBElt CONSTltUCTION.-Study of wood growth 
and structure from illustrative timber sections; discussion of 
the relation of wood-cell structure to strength, hardness, etc., 
of timber; experimental comparison of wood and metals as to 
their strength a nd other properties; strength of joining devices, 
as glue, nRils, joints; study of the general design and operation 
of wood working tools and machines. 

:2. FoltGING. HOT 'VORKING OF METALs.-Experimental 
study of the strength, hardness, ductility, etc., of steel, wrought 
iron, Cflst iron and other metals; their behavior when worked 
at high temperatures; ability to unite by welding in forge or 
oxy-acetylene flame; effects of case hardening, sudden cooling, 
annealing on vaTiolls metals; essential requirements in the de­
sign and operfltion of forges, heating-furnaces and metal work­
ing tools or machines. 

3. P_'TTERX 1\1AKIXG. METAL CASTINGS AXD THE PATTERNS 
THEltEFOlt.-Lectures on the requirements of patterns for metal 
castings; the necessity for and the determination of the 
&mollnt of shrinkage, draft and other allowances; the effects 
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of chilling and other heat treatments on east metals; study 
of moulding methods and pattern construction. 

4.. .:.\1AcIIlxr; Snap. Cor.n W'Ol!KIXG OJ' :\Ir;TALs.-Experi­
ments in the cutting of metals with shears, files, cold chisels and 
drills, in Jathes and other machine tools, with especial regard 
to the hardness and other properties of the metals, and the 
suitability of the tool cutting-edge; effect of speed and feed in 
machine tool operation; methods of laying out work; experi­
mental determination of necessary accuracy in the fitting of 
machine parts. 

1-4. (Above subjects) Required in all courses, first three 
weeks of summer, or during the freshman year. 

(Hl units for the year) 

SHOP EQUIPMENT 

The equipment of the Pasadena High School is used for the 
shop instruction. The shops are easily accessible from the 
campus, and the Institute has exclusive use of this equipment 
and the serYices of the instructors on certain day.s for Insti­
tute students. The wood working, pattern making, forge and 
mnchine shops arc all amply equipped to carryon the work 
of the Institute as outlined above. 

SUPPLEMENTARY SUBJECTS 
1 a, b, c. ORIEXT.\TlOX.-A course of lectures to freshmen 

hy men who, by reason of special experience or professional 
training, are qualified to discuss their several subj ects. Such 
topics as personal hygiene, good manners, how to study, and 
the obligations of college life are discussed during the first 
term. During the second and third terms the treatment be­
comes more objective, aiming to provide a conspectus of the 
fields of engineering nnd science, with a special view to prep­
aration for an intelligently chosen professional life. Required 
in all courses, throughout the freshman year. 

(1 unit each term) 

10 a, b, c. EXGIXEERING JOURXALs.-Recent developments 
and noteworthy achievements in engineering practice are ob­
served and discussed; the student is required to report in 
ahstract on articles of interest appearing in the successive 
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issues of the particular engineering publication assigned to him; 
and is expected to keep individual abstract files of such articles 
as promise to be of value for reference in his later professional 
career. A short paper covering some notable development, or 
the year's progress in some line of engineering work, is required 
of every student at the close of each year's course. Required 
in Electrical, Mechanical, and Civil Engineering, and Engineer­
ing and Economics courses, thronghout the junior year. 

(2 units each term) 

THESIS 

] 00. THESIS OR SPECIAL PROBLEMS.-A thesis will 
be prepared 01' an equivalent amount of work done 

in solving aSSigned engineering problems. The thesis 

may be either an account of some investigation, or an 

original design accompanied by a complete exposition. 

Subjects of theses should be selected with the approval 
of the professor in charge at the close of the junior 
year, and formal "progress" reports submitted at the 

end of the first and second terms following. The thesis 

must be submittcd to the faculty for approval at least 

one month before commencement. Engineering prob­

lems will be of a comprehensive nature, selected with a 

view to correlating various fundamental subjects in 

their application. All problems and theses, and rec­

ords of work done in preparation therefor, remain the 

property of the Institute, and may not be published 

except by its authority. The amount of credit depends 

npon the course. Sec pages 86, 87 and 89. 

[For a description of the Thesis requirements in the Chem­
istry and Chemical Engineering conrses, see page 106.] 
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WILLIA11 :\I"U1UCE 'I'.\Gllllt'I' 

\VILI~LUI TUEAT T.\.YLOR 

HAIGAI.OIS TDIOURL~S 

Cn.\RLES WILLIAM VARXEY, JR. 

How.mD GOCKLEY VESPEU 

LESTER ORHLLE 'YARXEIt 

GI.EX }h:IlItU,L ,VEIlS'I'EIl 

LEWIS JUDSON \VEI.LS 

::VL'RTIN JACK \VESSELI:R 

~\lt'!'IIUR ::YlcLJ.:OD \V HIS'l'LER 

\\'fLT. F.UllUXD \VIT.so>; 

~nttnnl 

DuPox']' FELI.()WSIIII' IN CHE~rrS']'ItY: HErSH.\RDT SCHUHMANN 

JUNIOR T1LIVEL PRBIE: L. ::\IERu; KfHIeJ'.\,],RICK, DONALD HOI.'!' 

LOUGHRTTlGE 

FRESHMAN TRA YEL PRIn:: OLIVER BI,ACKFORD SCO']"£ 

FRESII~LlS SCHOL"'RS: ,L'MES ::\L'URICE C.\R'!'ER, ,VAYNE CI.ARK, 

RICHARD DUlu:>;'!' POMEROY 

CONm:R PEACE PRIZE: FitA NIe PINE (first prizp), H. FRED 

PE,],EItSOS (second prize) 



moster of ~tulleuts 

Abbreviations: E., Electrical Engineering; ::\1., 1:fechanical En­
gineering; C .. Civil Engineering; eh., Chemistry; eh. E., Chemical 
Engineering; Ph., Physics; Ph. E., Physics and Engineering; Eng. Ec., 
Engineering and Economics; G., General Courses. 

GRADUATE STUDENTS 

"!\Tallle Course 

HADGBU, HICH.\I111 :\1 cLB.\. X 

B.S., Califol'llia Institute 
Technology, 19::31 

Ch. 
of 

BRODE, HOBEHT BJGHA~[ Ph. 
B.S., ,,\Vhitmnn College, 1921 

BURT, HOBERT C.I.DY Ph. 
E.E., Cornell l'niYersity, 19.21 

C.\~IEROX, GBORGB I-iARV.EY Ph. 
B.S., Univenity of Saskatche­

wan, 1923 

DODD, LAWRENCl: EI.LSWORTII Ph. 
B.S., Cornell College, 1910 
:\1.8., Gniversity of Iowa, 1914. 
Ph.D., l~niversity of Iowa, 1918 

DuMOND, JESSE 'VILI.IAM MOKROE 

Ph. 
B.S., California Institute of 

Technology, 1916 
::\1.S. in E.E., Union College, 

1918 

DUNN, HUGH KENNETH Ph. 
A.B., Miami University, 1918 

E~DIETr, PAUL HUGH 

B.S., Oregon Agricultural 
College, 1922 

Ch. 

1 Tome Addre'\s 

7IIOIlI'OviH, Cali fOl'nia 

'Valla Walla, Washington 

Battle Creek, }lichigan 

Saskatoon, Saskatchewan, 
Canada 

r .os . \ngelf·s, C" Ii fOl'niil 

Pasadcnil 

Oxford, Ohio 
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GRADUATE STUDENTS-Continued 

Xame Course 

EYRIXG, CARL FEUDIX_\XD Ph. 

"\..B., Brigham Young Cniycr­
sity, 19B 

M.A., Cnin"rsity of \Viseoll­
Sill, 191:> 

FOl!STEU, GEOItGE R. 
KE., Lehigh University, 1914 

GUEEXLEES, Au,c Ll"OYU Ph. 
M.A., Queen's University, 19JO 

HOPPEll, FUAKCIS LOGAN Ph. 

B.S., California Institute of 
Technology, 19BB 

KAZDA, CHARLES BO!lo~IEO Ph. 

M.S., University of Chicago, 
19J1 

KLEIN, AllTHUll Lours Ph. 

B.S., California Institute of 
Technology, 19J1 

LANGEll, RUDOLPH MEYEll Ch. 

B.s., College of the City of 
New York, 19BO 

M.A., Columbia CniYersity, 19B1 

MARSH, H.\I.r. .... :>; XEIL M. 
B.S., California Institute of 

Technology, 19JB 

:NIAXS'l'"'DT, FluKeIs Wrr.LL\J\f G. 
M.E., Cornell CniYPl'sity, 1916 

:NIEXDENHALL, HALI,AM EVANS Ph. 

B.S., Whitman College, 19S?1 

Home Address 

PrOl'o, Utah 

Pasadena 

I{illgstOll", Ontado 

Pasadena 

Chieago, Illinois 

Los Angeles, C"lifo\'llia 

Xew York City 

San Diego, California 

Pasndella 

Deer Park, ·Washington 
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GRADUATE STUDENTS-Continued 

Kame Course 

::\IETSCHER, ,\LFRED J. Ch. 

A.B., Phillips Unilersity, 1922 

XIEJ.SEX, JEGS RUD Ph. 
::"11.:\., University of Copen­

hagen, 1919 

OT1S, ltUSSELL ::\Iour.E\' PII. 
B.S., California Institute or 

Technology, 19;:20 

PAULING, LINUS CAUL Ch. 

B.S., Oregon Agricultural 
College, 1999 

PRESCOTT, CHARI.ES HOLDEN, JR. Ch. 

A.B., Yale, 1999 

R,A Y]\fONn, A T,llERT I~. 

B.S., California Institute of 
Technology, 1991 

SCHUHMANN, REINHARD1' 

B.A., University of Texas, 
M.A., University of Texas, 

S~nTH, SIXCL\Il\ 

B.S., California Institute of 
Technology, 1991 

Ch. 

Ch. 

19]0 

19'31 

Ph. 

TEITSWORTH, CLARK SALE~I Ch. 

B.S., Stanford Fnivcrsity, ]9]9 

\V nrl'E, ERNEST CROEL Ch. 

A.B., Randolph Macon College, 
1910 

M.S., George "'ashington Uni­
versity, 1999 

WINGER, RAJ.PH EnG.'1l Ph. 

B.A., Baker l,'niversity, 1914 

Home Addrc" 

Enid, Oklahoma 

S"ndby, Odshl'rnec1hauen, 
Denmark 

Pasadena 

Portln nd, Oregon 

Cle\'eJalld, Ohio 

PHsadena 

Pasadena 

Pasadena 

Los Angeles, California 

Xorfolk, Virginia 

:-Vfarshfield, Oregon 



ROSTER OF STUDENTS 151 

SENIOR CLASS 

Name Course 

Adams, Charles Donald :\1. 
Albright, Harold Le,Yis E. 
Alcock, Joseph Rodney Ch. E. 
Alcorn, ",lax Beeler M. 
Baier, 'Willard Ewing Ch.E. 
Bangham, William Larribee C. 
Banks, Sydney Allen Ch.E. 
Barnett, Harold Arthur C. 
Blakeley, Loren Ellsworth Eng.Ec. 
Dillon, Lyle M. 
Duncan, Arthur Gibson C. 
Endicott, Harold Shnyler 
Evans, Bernard Gwynne 
Fitch, Charles Edwnnl 
Fowler, Lelnnd D"fHl 
Gilbert, Walton 
Hall, Alva Chnrlrs 

E. 
ell.E. 

E. 
E. 
M. 
;\T. 

Hammond, Robert ,Tame., E. 
Harries, David Griflilh, .)". E. 
Hickey, George Isbell E. 
Hopper, Basil eh.E. 
Howard, Charles Stetson C. 
Kendall, Douglas Garnett :\,1. 
Kirkpatrick, L. Merle Ch. 
Kuffel, George Cole Cli.E. 
Larson, Joseph Everett E. 
Little, Fred George E. 
Loughridge, Donald Holt eh. & Ph. 
Lynn, Forest La Verne 
Maurer, Frederic Andrew 
McClung, Frederick ,James 
McKee, Gcorge Thomas 
.Mott-Smith, Lewis :\Iorton 
Nies, Henry Todd 
Korth, John Rainsford 
Owens, Clarence Rice 

Ch.E. 
E. 
C. 

Ph. 
Ch.E. 

E. 
YI. 

Home Adch-c..;s 

Pomona, California 
Santa Ana, California 
Fillmore, California 
Pasadena 
Pasadena 
Hemet, California 
Pasadena 
Pasadena 
Los Angeles, California 
Los Angeles, California 
Los Angeles, California 
Pomona, Californin 
Santa Monica, California 
Hollywood, California 
Redlands, Californin 
Victoria, B.C., Canada 
Gardena, California 
Anaheim, Cnlifornia 
San Bernardino, Calif. 
Los Angeles, California 
Glendora, California 
Hemet, California 
Los Angeles, California 
Pasadena 
Bellflower, California 
Los Angeles, California 
Los Angeles, California 
Pasadena 
Los Angeles, California 
Hollywood, California 

Huntington Purk, Calif. 
Pasadena 
Los Angeles, Cftlifornia 
Pasadena 
Los Angeles, California 
Sawtelle, California 
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SENIOR CLASS-Continued 

Name Course 

Preston, Harold Haymond E. 
PuIs, John Harold :\1. 
Hamseyer, George Xuma C. 
Heeves, Hubert Alexander :\1. 
Roberts, Frank Fred E. 
de Veyker, Constantine "\. E. 
Roth, Lawrence Paul :VI. 
Ryder, :VIilton Phillips E. 
Schofield, Stanley Truman :vI. 
Schonborn, Robert John Eng.Ee. 
Seares, Richard Urmy Gen. 
Skinner, Richmond Hastings 
Smith, Elmer Lewis 

C. 
C. 

South, LaUl'al}ce Gardinier :VI. 
Stearns, Charles Fordham Eng.Ec. 
Storms, Charles Arba E. 
StrolllSOe, Douglas Albert C. 
Tracy, 'Villard Harmon Ch. 
de Veyher, Constantine. \. E. 
Walker, Charles Perry Eng.Ee. 
Walling, Lloyd Andreas C. 
Walter, John Paul K 
Winegarden, Howard Merlin. Ch.E. 
Woods, Hubert Keating Ch.E. 
Woods, Robert Ellerston C. 

I-Iome ~\dure:-:~ 

Huntington Beach, Calif. 
Yucaipa, California 
Gardena, California 
Los Angeles, Califol'llia 
Pasadena 
Durango, :\Iexico 
San Gabriel, California 
Pasadena 
Gardena, California 
Pasadena 
Pasadena 
Dorchester, Mass. 
Pasadena 
Pasadena 
Pasadena 
Pasadena 

Long B""ch, Cali fOl'lIi" 

Hollywood, California 
Los Angeles, Caiifol"llia 
Los Angeles, Califo!'ni" 
Los Angeles, California 
Pasadena 
Pasadena 
Glendale, California 
Pasadena 

JUNIOR CLASS 

Name 

Anderson, Donald Soerates 
Constantine 

Cour~c 

Ch. 
A.B., University of Hecllands, 

19BB 

Anderwn, Kenneth Briggs 
Atherton, Tracy Leon 
Baker, Floyd Arthur 
Barcus, Everett Dale 

:;VI. 

C. 
E. 
E. 

IIomc Addrc<;s 

Redlands, California 

Coronado, California 
Los Angeles, California 
Anaheim, California 
:;VIaywood, California 
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JUNIOR CLASS-Continued 

Name 

Baxter, Warren Phelps 
Beck, Harold Rudolph 
Beeson, Martin Lynn 
Blackburn, Duncan Arnold 
Broady, Laurence 
Carr, John 
Coffey, Jule Hubert 
Cornelison, Edvvard 
Delsasso, Leo Peter 
DeRemer, Edgar Merton 
Dreyer, WilliaIIl Conklin 
Duncan, Sydney Ford 
Eckermann, Carlton Herman 
Elmore, Roy Ovid 
Erickson, Alfred Louis 
Farnham, Harold Hurst 
Fenner, Lawrence Gilbert 
Flick, Holland Mills 

Course 
Ch.E. 
Ph.E. 

E. 
C. 

M. 
Ph.E. 

E. 
C. 

Ph.E. 
M. 
E. 
M. 
M. 
E. 
E. 

Ch.E. 
M. 
E. 
M. 

Ph.E. 
Ph. 
E. 
E. 

Forbes, Charles Leonard 
Freeman, Hugh Barton 
Freeman, Joseph Hines 
Fulwider, Robert William 
Gandy, Elmer Harold 
Garver, Oliver Bailey 
Giebelstein, Leslie B. 
Goldsmith, Morris 

Eng.Ec. 
E. 
C. 

Golikoff, Boris Arkadievitch E. 
Goodhue, Howard William C. 
Gould, Albert Sumner E. 
Gray, Robert McLean M. 
Griswold, Loys E. 
Groat, Frederick Jeremiah E. 
Hall, Laurence William E. 
Hayman, Earl Spencer E. 
Holladay, Willian'! Lee E. 
Honn, Harry Thomas E. 
Hough, Frederic Allen Ch. 

Home Address 

Pasadena 
Oxnard, California 
Pasadena 
Pasadena 
Garden Grove, California 
South Pasadena, Calif. 
San Gabriel, California 
South Pasadena, Calif. 
Los Angeles, California 
San Fernando, California 
Glendale, California 
Pasadena 
Covina, California 
Ocean Park, California 
Burbank, California 
Pasadena 
Long Beach, California 
Huntington Park, Calif. 
Glendale, California 
Glendale, California 
Visalia, California 
Pasadena 
Pasadena 
Hollywood, California 
Marshalltown, Iowa 
Hollywood, California 
Russia 
Hemet, California 
Pasadena 
Whittier, California 
Glendale, California 
Whittier, California 
Pasadena 
Cincinnati, Ohio 
Inglewood, California 
Los Angeles, California 
Pasadena 
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JUNIOR CLASS-Continued 

Name 
Irwin, Emmett :UacDonald 
Jameson, Archibald Yule 
Jenkins, Grant Vincent 
Kalichevsky, Vladimir 

Anatole 

Course 

E. 
Ch.E. 

G. 
Ch.E. 

Kiesling, Louis Eng.Ec. 
Kilham, Oliver William M. 
Kingsbury, William Stephen, Jr. C. 
Kreager, Clarence Bingham E. 
Landau, Maurice E. 
Layton, Edgar X elson E. 
Leavitt, Warren Burton M. 
Liddell, Orval Eugene M. 
Loop, Rex Lee Ch.E. 
Losey, Theodore Chapin M. 
Lovering, Frank Russell C. 
Lownes, Edward Eng.Ec. 

Datesman 
Lukens, Mitchell C. 
Magill, Paul La Frone 

Maltby, Clifford William 
Mayer, Joseph Edward 
McCarter, Kenneth Carnes 
McKaig, Archie 
Mercereau, James Timothy 
Michael, Arthur Franklin 
"filler, Palmer 
-"filler, Roy Elmer 
Moody, Max Washington 
Moore, Walter Tuthill 
Morikawa, Fred Masato 

Morrell, Donald Francis 
Moyse, Hollis ·Weaver 
Pardee, Lyall Alfred 
Parker, Cecil Xelson 
Pearson, Rolland Robert 

M. 
Ch. 

E. 
Ch. 

C. 
G. 
E. 
E. 

Ch. 
M. 
C. 

Ch.E. 
E. 

M. 
Ch.E. 

E. 
E. 
E. 

Home Address 
Hiverside, California 
Hollywood, California 
Yucaipa, California 
Pasadena 

Los Angeles, California 
Pasadena 
Sacramento, California 
Pomona, California 
Los Angeles, California 
Pasadena 
Ontario, California 
Los Angeles, California 
Los Angeles, California 
South Pasadena, Calif. 
Pasadena 
Redlands, California 

Pasadena 
Nampa, Idaho 

Fillmore, California 
Pasadena 
Los Angeles, California 
San Diego, California 
Holtville, California 
Los Angeles, California 
Portland, Oregon 
Anaheim, California 
Santa Monica, California 
Alhambra, California 
Saij yo, Hiroshima-Ken, 

Japan 
Los Angeles, California 
Glendale, Califorl'lia 
Compton, California 
Pomona, California 
Burbank, California 
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JUNIOR CLASS-Continued 

Name Course 
Peffer, Hobert Ellwood Ph.E. 
Piper, John William C. 
Pope, Harold Frank C. 
Prosser, Norman Isbell E. 
Ridgway, Robert Styles M. 
Hobinson, Leon Earland Cll. 
Scheel, Lyman Frank M. 
Schmidt, George Emile Ch. 
Sellers, Douglas E. 
Simpson, Thomas Patrick Ch.E. 
Smith, Eugene Wood E. 
Smith, John Needham Dudley E. 
Springer, Harold Ormiston C. 
Squiers, Willis Leslie Eng.Ec. 
Staley, Clair Van ;Vleter C. 
Stern, Clement Bernhard E. 
Stoker, Lyman Paul ;VI. 

Stokes, Edward Clifton E. 
Stone, George Bagdasar E. 
Tellwright, Frank Douglas Ph.E. 
Thayer, Edwin Force E. 
Thomas, Rolland Shields Eng.Ec. 
Thor, Ernest Emanuel 
Vultee, Gerard 
Warren, Harry L. 
Weinbaum, Sidney 
Weitekamp, Elmer John 
White, Paul Meacham 

E. 
G. 
C. 

Ph.E. 
M. 

C. 
Whiting, Robert McKenzie ;VI. 

Whitney, Edwin Pascal Ch. 
B.A., Pomona College, 1918 

Willis, Raymond Hall Ch.E. 
Wilson, Edward Arthur M. 
'Wilson, Ralph Chalmers E. 
Woodruff, William Rush E. 
Yang, Kai J in 
Young, David Robert 

Ch.E. 
Eng.Ec. 

IIomc Address 

Los Angeles, California 
Los Angeles, California 
Yucaipa, California 
Pasadena 
Pasadena 
South Pasadena, Calif. 
Pasadena 
Portland, Oregon 
Pasadena 
Fresno, California 
Fallbrook, California 
Burbank, California 
Pasadena 
Pasadena 
Aledo, Illinois 
Sail Diego, California 
Long Beach, California 
San Luis Hey, California 
Pnsadena 
Los Angeles, California 
Pasadena 
Long Beach, California 
Pasadena 
Los Angeles, California 
Arcadia, California 
Los Angeles, California 
San Diego, California 
Houston, Texas 
South Pasadena, Calif. 
Los Angeles, California 

Los Angeles, California 
Orange, California 
Los Angeles, California 
Redlands, California 
Heman, China 
Fallon, Nevada 
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SOPHOMORE CLASS 
Name 

Adams, Horace Chamberlin 
Aggeler, William Ford 
Alderman, Raymond Ellis 
Allen, William Head 
Anderson, Clarence Travis 
Andren, Charles Clarence 
Ashley, Clifford LeRoy 
Bailey, Emerson Dudley 
Bann, Dixie 
Barker, Forrest West 
Barnes, Orrin Hayward 
Beed, Carl Frederick 
Beed, Sterling \Vestman 
Blackman, Ralph Villamil 
Blunt, Allyn Willis 
Boorey, Robert Russell 
Bowman, Robert Barclay 
Brassy, Frederic Albert 
Brunner, Michael Charles 

Course 
Ch. 
E. 
C. 

Ch.E. 
Ch.E. 

E. 
E. 

Ph.E. 
E. 
M. 

Ph.E. 
M. 
E. 

Ph. 
E. 
C. 

Ph.E. 
M. 
E. 

Bryant, Walter Lowell E. 
Burmister, Clarence Amandus C. 
Campbell, Clyde Leroy E. 
Cannon, Kenneth Blackman C. 
Carey, Richard Somerville Ch. 
Cartwright, Eugene Ewing Ch.E. 
Chapman, Albert E. 
Clayton, Frank Charles Ashton E. 
Collins, Albert Preston E. 
Copeland, Lucius Bentley 
Crowley, Homer Lawrence 
Dalton, Robert Hennah 
Dent, William Ulm 
Diack, Samuel Latta 
Dillon, Robert Troutman 
Dresser, Harold Albert 
Eddels, Irving 
Eidelson, Abraham 

Ph. 
E. 

Ch. 
Ph.E. 
Ch.E. 

Ch. 
Ch.E. 

C. 
Ch.E. 

Home Address 
Glendora, California 
Los Angeles, California 
Santa Ana, California 
Altadena, California 
Garden Grove, California 
Orange, California 
Templeton, California 
Los Angeles, California 
Gadsden, Arizona 
Los Angeles, California 
Glendale, California 
Encanto, California 
Encanto, California 
Dagupan, Philippine Is. 
Eagle Rock, California 
Pasadena 
Monrovia, California 
Detroit, Michigan 
Los Angeles, California 
San Diego, California 
Needles, California 
Los Angeles, California 
Geneva, Illinois 
Burke, California 
Salt Lake City, Utah 
Gardena, California 
Los Angeles, California 
Los Angeles, California 
Los Angeles, California 
Los Angeles, California 
Pasadena 
Hollywood, California 
Santa Monica, California 
Modesto, California 
Santa Ana, California 
Roxbury, Massachusetts 
Los Angeles, California 
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SOPHOMORE CLASS-Continued 

X'ame 

Endsley, Harlie Marcellus 
Farly, George ::Ylaurice 
Farman, Ivan Lonsdale 
Ferkel, Albert Jefferson 
Foster, Frank Murray 
Fowle, Royal Edgar 
Garver, George Louis 
Gilliland, Ted Redmond 
Gockley, Roscoe 
Gridley, Horace VeIsey 
Groch, Fred Reston 
Hart, Edward Whipple 
Heilbron, Carl Henry, Jr. 
Helms, Jack Harold 

Course 

M. 
E. 

Ph.E. 
Ch.E. 

C. 
C. 
C. 
E. 
E. 
C. 
E. 

Ch.E. 
C. 

Ph.E. 
Henderson, Lawrence Pelton M. 
Henderson, William Gilmore Ph.E. 
Hess, Ben Ewart Ch.E. 
Hill, Byron Arthur C. 
Hoffman, Marcus Irven, Jr. C. 
Hoffman, Walter \\Tesselhoeft C. 

A.B., Harvard University, 1919 
Hotchkiss, Thomas Myron E. 
Hull, Ralph Allen E. 
Jones, David Thomas E. 
J ones, Maurice Townley E. 
Jones, Walter Bond E. 
Keech, Douglas William C. 
Kinsey, John Edward Ch.E. 
Kirkeby, Eugene M. 
Knox, Carl Bradford M. 
Krouser, James Caryl E. 
Larabee, Oscar Seymour E. 
Larson, Frans August E. 
Laws, Allen Lee E. 
Leonard, Leonid Vladimirovieh M. 
Maag, Ernst E. 
':\Iartin, Harold Judson E. 

Home Address 

Yan K uys, Californi1t 
Los Angeles, California 
Los Angeles, California 
Los Angeles, California 
Sierra Madre, California 
Bellefontaine, Ohio 
Huntington Park, Calif. 
Glendale, California 
El Toro, California 
Pasadena 
El Paso, Texas 
Los Angeles, California 
San Diego, California 
Glendale, California 
Pasadena 
Tornillo, Texas 
Huntington Park, Calif. 
Barstow, California 
Huntington Park, Calif. 
Carpinteria, California 

:;\'lonrovia, California 
Los Angeles, California 
Los Angeles, California 
Santa Barbara, Calif. 
Santa Barbara, Calif. 
Santa Ana, California 
Los Angeles, California 
San Luis Obispo, Calif. 
Huntington Park, Calif. 
Oxnard, California 
Los Angeles, California 
Altadena, California 
Ontario, California 
Harbin, China 
Monrovia, California 
Pasadena 
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SOPHOMORE CLASS-Continued 

Name Course 

E. Martin, Hoyt Fellows 
Maurer, John Edward 
May, David Chapin 
McAllister, Edgar Hill. 
McFarlin, Gerald Harmon 
McGaffey, Donald Fox 
McProud, Charles Gilbert 
Merrill, Richard Henry 
Miller, Leo Marco 

Eng.Bc. 

Mills, Bruce Hopf 
Moore, James Edward 
Morrison, Allen James, Jr. 
N euenburg, Donald Henry 
Newcomb, Leroy 
Newquist, Frank Albert 
Newton, Alfred Arthur 
Noble, Wilfred McNeil 
N oIl, Paul Edward 
Palmer, Richard Walter 

C. 
Ph.E. 

M. 
.NI. 
E. 
E. 
C. 
C. 
C. 
C. 

Ch.E. 
E. 

Ch.E. 
Ch.E. 

Ch. 
M. 

Ph.E. 
Perkins, Paul M. 
Peterson, Earl Randolph C. 
Peterson, Hilmer Fred C. 
Pompeo, Domenick Joseph Ph. 
Ranney, Kenneth Wyckoff Ch.E. 
Rivinius, Paul Clifton Eng.Ec. 
Rose, Ernest Morton M. 
Salsbury, Markham Elmer C. 
Schlegel, Glenn Marcus C. 
Schulz, Herbert Clarence Ch.E. 
Schumacher, Karl Fritz C. 
Schumaker, Halsey Rhees E. 
Scott, Oliver Blackford Eng.Ec. 
Scott, Percival Thomas Walter E. 
Scudder, Nathan Frost Ch. 
Seymour, Stuart Lewis E. 
Shafer, Edgar Esterly, Jr. Ch.E. 
Sheffield, Harold Clough Ch. 

Home Address 

Pasadena 
Los Angeles, California 
Corona, California 
Pasadena 
Berkeley, California 
Los Angeles, California 
Long Beach, California 
Oceanside, California 
Los Angeles, California 
Pasadena 
EI Caj on, California 
San Diego, California 
San Gabriel, California 
San Bernardino, Calif. 
Missoula, Montana 
Venice, California 
Pasadena 
Pasadena 
Pasadena 
South Pasadena, Calif. 
Yucaipa, California 
San Bernardino, Calif. 
Jersey City, New Jersey 
Santa Ana, California 
Pasadena 
South Pasadena, Calif. 
Santa Barbara, Calif. 
Los Angeles, California 
Pasadena 
East San Diego, Calif. 
Lost Hills, California 
Newman, California 
Fullerton, California 
San Pedro, California 
Pasadena 
Alhambra, California 
South Pasadena, Calif. 
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SOPHOMORE CLASS-Continued 

~Tame 

Siegfried, Ralph 
Smi th, James Harrison 
Smith, :\ eal Deffebach 
Sonnabend, :\,1 ax Leo 
Spelman, George Curtiss 
Stanton, Robert James 
Stewart, Earl Deloris 

Course 

C. 
E. 

Ph.E. 
E. 
:yr. 

Ch.E. 
Ch. 

Stone, Donald Stuart Ch. 
Tackabury, Howard Stevely :\1. 
Templeton, John Dickson :Yl. 

Templin, :\ ewton Henry C. 
Vroman, Gerald Theodore E. 
Walker, Joseph Hurd, Jr. E. 
,V aller, Conrad Judson, Eng.Ec. 
Watkins, Robie Thomas E. 
\'" einland, Clarence Ellerman 
Whaley, Kenneth Leroy 
Wilson, Keith Maple 
Winckel, Edmond Emile 
Wissig', Samuel 
Wulff, Norman Herbert 
Youtz, Joshua Ellsworth 

Ch.E. 
C. 
E. 
C. 

Ch. 
Ch.E. 
Ch.E. 

Home Address 

Los Angeles, California 
Glendale, California 
Heedley, California 
Los Angeles, California 
Santa Monica, California 
Los Angdes, California 
Huntington Park, Calif. 
Dillon, Montana 
Los Angeles, California 
Casper, Wyoming 
Pasadena 
Los Angeles, California 
Los Angeles, California 
Pasadena 
San Bernardino, Calif. 
Banning, California 
Glendale, California 
Colton, California 
Hollywood, California 
Los Angeles, California 
Orange, California 
Pasadena 

FRESHMAN CLASS 
Name Course Home Address 

Allyn, Arthur Barnard Ch.E. Los Angeles, California 
Alvarado, Marcos Franco M. Los Angeles, California 
Anderson, Arthur Baker E. Los Angeles, California 
Austin, Henry Carter E. Long Beach, California 
Bailey, Bennett Preble Ch.E. Pasadena 
Baker, Jack Correll E. Hollywood, California 
Ball, Alpheus Ch.E. Los Angeles, California 
Barnett, James Thomas C. Pasadena 
Bawbell, Robert Clark C. Glendale, California 
Baxter, Ellery Head Ch.E. Pasadena 
Beans, 'Vesley Phillips E. Los Angeles, California 
Belknap, Kenneth Albert eh.E. Los Angeles, California 
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Name 
Bennett, :Vleridan Hunt 
Berger, Clarence Edgar 
Bertero, John B. 
Beverly, Burt, Jr. 
Bidwell, Charles Hawley 
Brady, John William 
Bryan, Roger Bates Seay 
Bull, Alvah Stanley 
Buxton, John 
Byler, Albert Elliott 
Campbell, John Stuart 

Course 
C. 
E. 

Ch.E. 
·Ch.E. 

E. 
E. 
E. 
G. 
E. 
E. 
E. 

Carrier, Stuart Edison Ch.E. 
Carter, James Maurice Ch.E. 
Cartwright, Charles Hawley E. 
Catey, Raymond M. 
Chadwick, Warren Monroe E. 
:::haffee, Hugh Le Roy E. 
Clapp, George Wirt G. 
Clark, Wayne Ch.E. 
Coleman, Theodore Cleaveland G. 
Copeland, Rae Edwin Eng.Ec. 
Copeland, Ralph Ehrnman E. 
Cox, Frank Bentley E. 
Cunningham, Frederick Carl C. 
Cunningham, Harry Earl E. 
Curran, Lewis James M. 
Darling, Mortimer Dick, Jr. C. 
Degnan, Dwight Alexander M. 
Demming, Irvin Rossiter E. 
Detzel', Stephen G. 
Dixon, Le Roy C. 
Drake, Marcus Motier G. 
Drummond, John Ringen Ph. 
Dunlap, Philip Tyler E. 
Dustin, Clarence William Ph.E. 

Home Address 

Minneapolis, Minnesota 
Los Angeles, California 
Los Angeles, California 
Pasadena 
Pasadena 
Los Angeles, California 
San Diego, California . 
Riverside, California 
Douglas, Arizona 
Santa Ana, California 
Pasadena 
Santa Ana, California 
Hollywood, California 
San Gabriel, California 
Redondo, California 
Monrovia, California 
Pasadena 
Pasadena 
Los Angeles, California 
Pasadena 
Los Angeles, California 
Los Angeles, California 
Los Angeles, California 
Terminal Island, Calif. 
Terminal Island, Calif. 
Pomona, California 
Los Angeles, California 
Lorraine, Ohio 
Los Angeles, California 
Hollywood, California 
Los Angeles, California 
Pasadena 
Pasadena 
Los Angeles, California 
Pasadena 

Edwards, Manley Warren 
Erickson, Richard Gordon 

E. Los Angeles, California 
E. EI Centro, California 
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~ame Course 
Fahs, Jack ell.E. 
Fay, Lew Ch.E. 
Fenwick, Kenneth :\iacdonald C. 
Field, Harold .Myron C. 
Fischer, Robert Russell Ch.E. 
Ford, Theodore Garfield E. 
Freeman, Ralph Allen C. 
Fricker, Felix Oscar E. 
Gardner, Edwin Lee E. 
Garner, William Berdene E. 
Garnett, Ernest Edwin, .Jr. C. 
Genter, Edward 'William Ch.E. 
Gilbert, Riley Llewellyn M. 
Graham, Glenn 
Grant, Claud Huet 
Greenberg, Arthur 
Hall, Ray Irvin 
Hamberger, Frey 
Hanes, Mason Day 
Hanson, Victor Frederick 
Harden, Noble 
Hastings, James 'Wilbert 
Heilbron, Robert Frederick 
Henderson, Hem'y Phillips 
Herrington, William Charles 
Hewston, William .Joseph 
Higman, Arch 
Hinkston, Donald Robert 
Houda, Milton 
Hubbard, Walter Allen 
Huggins, Harold Ferris 
Hume, Xorman Bridge 
Infield, .Jack Floyd 
Ingersoll, Herbert Victor 
Jaffray, Robert 
Johnson, Walter Stuart 
Kagiwada, Frank Eiho 

C. 
E. 
G. 
C. 
E. 
M. 

Ph.E. 
Ch.E. 

Ch. 
Ch.E. 

M. 
E. 
E. 
E. 

Ph.E. 
G. 

Ph.E. 
M. 
~1. 

M. 
G. 

Ch.E. 
E. 
E. 

Home Address 

Fullerton, California 
Long Beach, California 
Los Angeles, California 
Hollywood, California 
Glendale, California 
Pasadena 
Visalia, 'California 
Los Angeles, California 
Ventura, California 
San Bernardino, Calif. 
San Diego, California 
Venice, California 
Victoria, B. C. 
Elsinore, California 
Visalia, California 
Los Angeles, California 
Los Angeles, California 
Pasadena 
Ft. Dodge, Iowa 
Hollywood, California 
Hollywood, California 
Pasadena 
San Diego, California 
Glendale, California 
San Pedro, California 
Ventura, California 
v\' atsonville, California 
Pasadena 
Banning, California 
Los Angeles, California 
Tacoma, Washington 
Pasadena 
Los Angeles, California 
Pasadena 
Los Angeles, California 
Santa ;\ionica, California 
Hollywood, California 
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Kame Course 

Kaye, George Robel·t Ch. 

Kemp, "'alter Kenneth Ch.E. 

Kreyser, Roy Harold E. 

Kyber, "'alter Theodore G. 

Lewis, vVilliam Abbett, Jr. E. 
Lord, Harold ~Wilbur E. 

Loxley, Benjamin Rhees E. 
Lutes, Arnold Stevens E. 
:\1acfarlane, Donald Peter C. 

:\Jaechtlcn, Lawrence George :'II. 

JVIargison, Leslie W~ills E. 

YIatson, .T oseph, .T r. E. 

McClain, Lewis Smith :\1. 

Mcl'\ eal, Francis J aek E. 

Mills, Albert Kuhn C. 

:\lilne, Robert Kenneth :VI. 

:\Iinlder, \Villimn Annin E. 

:\Iohr, Albert Christian CII.E. 

:\'foodie, Hobert "'ardwell Eng.Ec. 

:\Ioordigian, Peter Ch.E. 

:'II ucks, Robert Henningsen Ch. 
:VIuiI', Charles Henry, ,Jr. 

X eil, Harvey 

Xordquist, Carroll Oscar 

Parker, Howard Allen 

Parker, Percy Edwin 

Parnall, Samuel 

Pashgian, Aram J olm 

Penfield, \Vallace Clay 

Eng.Ee. 
Ch.E. 

Ch.E. 

E. 

E. 

G. 
E. 

:VI. 

Pomeroy, Richard Durant Ch. 

Popo"sky, l'\icholns Theodore :\1. 

Powers, \Villiam Lawrence E. 

Pyle, :\1erle Ivan E. 

Reed, Jack Switzer E. 

Home Address 
Los ,\ngclcs, California 

Pasadena 

Pomona, California 

Santa Barbara, Cali f. 

Los --:\.ngeles, California 

Pasadena 

Pasadena 

Duluth, :Vlinnesota 

Pasadena 

Los Angeles, California 

Iron Mountain, :'Ilichigan 

Pasadena 

\\~innetka, Illinois 

Alhambra, California 

Long Beach, California 

Los Angeles, Cali fornia 

Pasadena 

San Francisco, California 

Pasadena 

San Fernando, California 

Azusa, California 

Camp Lewis, Washington 

Long Beach, California 

Los Angeles, California 

Long Beach, California 

Fullerton, California 

Hollywood, California 
Pasadena 

South Pasadena, Calif. 

Burbank, California 

Pasadena 

Gardena, California 

Pasadena 

Pasadena 
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Name 
Hemington, 11:arry Leslie 

Rettig, Yrederick Henry, 

Higgs, Eugene Howard 

Rodgers, Vincent '.Vayne 

Hoss, Paul Kenneth 

Hussell, George Wesley 

Hussell, Leon 

Saiki, George 
Sawyer, John Junior 

Sehabarum, Bruno 

Schmid, George Christian 

Schueler, Alfrcd Hdward 

Schultz, .:Uurruy .t\ av'arre 

Seibel, Charles William 
Scrrurier, ~lark Usona 

Shaw, Leiland ltichard 

Shonk, Albert DavenlJort 

Sinram, William .Melvin 

Smith, Charles HllioU 

Course 
Ph.E. 

Jr. ;\1. 

Ch.E. 

Ch.E. 

M. 
E. 

Ch. 

E. 
E. 
M. 
G. 
E. 

Cil.K 

E. 
C. 

1VI. 

C. 
K 

E. 

Home Address 

San Diego, California 

San Pedro, California 

Pasadena 

Los Angeles, California 

Pasadena 

Los Angeles, California 

Santa ~lonica, California 

Los /lngeles, California 

Long Deaeh, California 

Los Angeles, Califoruia 

Pasadena 

San Diego, California 

Los Angeles, California 

Alhambra, California 
Altadena, California 

Los Angeles, California 

Pasadena 

Hollywood, California 

Calexico, California 

Sokoloff, Vadim ;vlichailovitch.M. Los i\ngeles, California 

Steele, Charles Heginald 

Stein, Hobert Oliver 

Stewart, George Shearer 

Streit, Frank Hershey 

E. 

C. 
C. 

Temple, Thornas Workman ;VI. 

Triggs, Ira Ellis M. 

Valby, Edgar Ch.E. 

Vanden Akker, Joy E-
Van Dyke, Stanley Clark G. 

Vanoni, Vito August C. 

Van Sickle, \Villiam vVallace .M. 

Viney, Alvin Galt G. 

Voelker, Joachim Ch.E. 

\Vagner, Charles ~ orton eh.E. 

Turlock, California 

Alhambra, California 

Hollywood, Califoruia 

Los Angeles, California 

Alhambra, California 

HiveI'a, California 

Long Beach, California 

Los Angeles, California 

Corona, California 

Somis, California 

Huntington Park, Calif. 

Pasadena 

Oxnard, California 

Allentown, Pennsylvania 
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Name Couroe 
vValker, Reginald Christian E. 

"\Vard, Edward C. Ch. 
~Weber, Willis Waldo M. 

.-' Werden, Arthur Clinton, Jr. E. 

i Wiegand, Frank Hale E. 

Williams, Horton Carr E. 

:' Wingfield, Baker Ch. 
Zabaro, Sidney Ch. 

SUMMARY 

Home Addre •• 
San Gabriel, California 

Hemet, California 

Los Angeles, California 

Los Angeles, California 
Hollywood, California 

Pasadena 
Pasadena 

Los Angeles, California 

Graduate Students.. ....................................................................... B9 

Seniors ................................................................... ~ ........................ .. 61 

J uniors ................................................................................................. lIB 

Sophomores ........................................................................................ l3B 

Freshmen .......................................................................................... l6B 

Total Registration .................................................................... 496 



Subject Page 
Abbreviations _ ......... 83, 148 
Absences ....•......... 39, 43 
Accounting .. , _ ............ 114 
Administration, Officers of ... 7 
Admission ...•......... 36, 43 
Admission to t1le Sopho-

more, Junior and Senior 
Years ........ ........ 41, 43 

Advanced Alternating 
Curren t Machinery ....... 120 

Advanced and Graduate 
Courses ..... _ ............. 65 

Advanced Degrees ........... 56 
Advanced Electrical 

Engineering _ ............ 120 
Advanced Standing ..... 38, 43 
Advanced Thermodynamics 

Applied to Physical Chem-
ical Problems ............. 70 

Advanced Work in 
Engineering _ ............. 70 

Advisory Council. ............ 8 
Aerodynamics .............. 69 
Aerology .................... 69 
Aeronautics ..•............. 99 
Aid for Students ............ 51 
Airplane Design ............. 99 
Algebra .................... 128 
Alternating Current 

Analysis ................. 119 
Alternating Current 

Laboratory ......... 117, 119 
Alternating Current 

Machinery .......... 118, 120 
Alternating Currents ....... 117 
American Government. .... 113 
Analytic Geometry ......... 128 
Analytical Chem.istry ....... 103 
Analytical Mechanics ....... 141 
Applied Mechanics .... 100, 101 
Appropriations ............. 30 
Approved Schools ........... 37 
Assembly Attendance ........ 39 
Assistants in 

Administration ........... 26 
Associated Students .... 44, 53 
Astronomy and Physics 

Club ................. 54, 71 
Athletics ............... 45, 138 
Attendance ................. 39 
Auditorium ................. 29 
Bachelor of Science 

Degree of. ................. 81 
Board and Room.s ........... 55 

Subject Page 
Board of Trustees ............ 6 
Books, Cost of .............. 54 
Breakage .............. 44, 55 
Buildings .............. 29, 60 
Business Administration ... 115 
Business Law .............. 114 
Calculus ................... 129 
Calendar ..................... 5 
Chemical Engineering .. 79, 106 
Chemical Laboratory ........ 63 
Chemical Principles ........ 104 
Chemical Research ..... 56. 106 
Chemistry ............. 79. 102 
Chemistry Club .............. 54 
Civil Engineering ....... 75. 107 
Civil Engineering Design .. 109 
Class Standing .............. 39 
Cleveland Fund ............. 51 
College Year ................. 5 
Commencement ...... 5, 80, 146 
Computation ............... 128 
Conditions Removed ......... 41 
Conduct .................... 44 
Conger Peace Prize ......... 52 
Contents ..................... 3 
Corporation Finance ........ 115 
Cost of Living .............. 55 
Counselors ., ............... 45 
Courses, Description of ..... 75 
Crystal Structure ........... 67 
Damage to Property ... 44. 55 
Dates of Examinations .. 5, 38 
Definite Integrals ........... 66 
Degrees ................ 56. 81 
Degrees Conferred, 1922 .... 146 
Departmental 

Abbreviations ............ 83 
Description of Subjects. 65, 99 
Descriptive Geometry 

and Perspective .......... 111 
Dielectrics ., .............. 120 
Differential Equations ..... 129 
Differential Geometry ....... 66 
Direct Current Machinery .. 118 
Direct Currents ............ 117 
Discipline ................... 39 
Dismissal .............. 41, 44 
Division of the year .... , 5, 72 
Doctor of Philosophy, 

Degree of. ................. 57 
Dormitory .................. 55 
Drawing and Lettering ..... 111 
Dupont Fellowship .......... 59 
Economics and Hji'tory .... 113 



166 INDEX 

Subject Page 
Economic History .......... 113 
Educational Policies ........ 32 
Elective Studies ............. 98 
Electric Lighting and 

Power Distribution ....... 119 
Electric Power 

Transmission ............ 120 
Electric Traction ........... 119 
Electrical Communication .. 120 
Electrical Engineering. 75, 117 
Electrical Engineering 

Laboratory .............. 120 
Electrical Laboratory ...... 118 
Electrical Machinery ....... 118 
Electrical Measurements ... 141 
Electricity and Magnetism.141 
Electron Theory ............. 67 
Elemen tary Analysis ....... 129 
Elements of Civil 

Engineering ............. 109 
Elements of Heat 

Engineering ............. 132 
Employment ................ 51 
Endowment ............ 27, 30 
Engineering and 

Economics ................ 76 
Engineering Drawing ...... 111 
Engineering Journals ....... 144 
Engineering Societies ....... 54 
English .................... 122 
English and Current 

Topics ................... 123 
English and History ....... 123 
Enrollment ............ 28, 148 
Entrance Examinations.37, 38 
Entrance Requirements ..... 36 
Equipment .... 60, 101, 109, 121, 

127, 133, 134, 144 
Examinations ...... 37, 38, 40 
Exclusion from Classes ...... 39 
Executive Council. ........... 7 
Expenses ................... 54 
Explanation of Terms ....... 82 
Facully ...................... 9 
Faculty Club ................ 30 
Fees ........................ 54 
Fellowships ............ 58, 59 
Financial Organization .... 114 
Forging .................... 143 
French .................... 137 
Fl'eshnlan Prize 

Scholarships .............. 46 
Freshman Schedul e ......... 83 
Functions of a Complex 

Variable .................. 66 

Subject Page 
Funds .............. 27, 30, 51 
Gates Chemical 

Laboratory ............... 63 
General Courses ............ 80 
General Economics ......... 113 
General Information ........ 39 
General Physics ............ 141 
General Plan of 

Instruction ............... 72 
Geology .................... 125 
German .................... 137 
Government, American .... 113 
Grades, Marking of ......... 40 
Graduate Study and 

Research ................. 56 
Graduates, 1922 ............ 146 
Graduation ................. 80 
Graphic Statics ............ 100 
Growth of the Institute .... 28 
Heat Engineering .......... 132 
Heat Engines .............. 131 
Heat Radiation and 

Quantum Theory .......... 68 
High Voltage Research 

Laboratory .......... 29, 62 
Higher Dynamics ............ 68 
Highway Engineering ...... 107 
Historical Sketch ............ 27 
History ............... 113, 122 
Holidays ..................... 5 
Honor System .............. .44 
Honors .................... 147 
Hydraulic Laboratory ...... 127 
HydrauliC Turbines ........ 127 
Hydraulics ................. 127 
Hydrodynamics ............. 67 
Hygienic Supervision ........ 45 
Induction Machinery ....... 119 
Industrial Chemistry ....... 105 
Industrial Plants ........... 116 
Inorganic Chemistry ....... 103 
Inspection Trips ........ 73, 125 
Instruction, Plan of ......... 72 
Instruction, Staff of .......... !) 
Instrumental Analysis ..... 104 
Introduction to Mathe-

matical Physics ....... 69, 142 
Introduction to the Theory 

of Relativity ............... 69 
Irrigation .................. 108 
Junior 

Schedules .. 85, 88, 91, n, 95 
Kinetic Theory .............. 66 
Laboratories .... 29, 60, 101, 121 

127, 133 
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Subject Page Subject Page 
La bora tory Op tics .......... 142 Physics Club .......... 54, 69, 71 
Late Registration ........... 39 Pi Kappa Delta ............. 54 
Least Squares .............. 129 Plan of Instruction .......... 72 
Leave of Absence ........... 43 
Lecture Courses ............. 52 
Lettering .................. 111 
Libraries ................... 52 
Loan Fund .................. 51 
Lockers .................... 55 

Potential Theory ............ 67 
Power Plant Design ........ 132 
Power Plant Engineering .. 132 
Power Plant Laboratory ... 133 
Preparation ................. 36 
Prescriptive Studies ......... 82 

Machine Design ............ 130 
Machine Drawing .......... 112 
Machine Shop .............. 144 
Masonry Structures ........ 108 
Master of Science, 

Degree of .................. 56 
Mathematics ............. 128 

Principles of Alternating 
Current Engineering ..... 117 

Prizes .......... 46, 52, 142, 147 
Probability and Least 

Squares .................. 129 
Probation .............. 41, 42 
Public Lectures .............. 52 

Mechanical Public Works 
Engineering ......... 75, 130 

Mechanical Engi-
neering Laboratory ....... 133 

Mechanics, Applied .... 100, 101 
Mechanism ................ 130 
Metallurgy and Heat 

Treatment ............... 131 
Military Training ....... 46, 134 
Mineralogy ................ 126 
Minimum Scholarship 

Requirements ............. 41 
Modern Languages ......... 137 
Municipalities ............. 115 
Korman Bridge Labora-

tory of Physics ....... 29, 60 
Officers of 

Administration ............ 7 
Officers of the Board 

of Trustees ................. 7 
Oil and Gas Engine Design .131 
Olive Cleveland Fund ....... 51 
Optics ..................... 142 
Organic Analysis ........... 105 
Organic Chemistry .......... 105 
Orientation ................ 144 
Partial Differential Equa-

tions of Mathematical 
Physics ................... 68 

Pattern Making ............ 143 
Physical Chemistry 

Laboratory .............. 104 
Physical Education ..... 45, 138 
Physical 

Examinations .... 39, 45, 138 

Scholarships .............. 51 
Qualitative Analysis ........ 103 
Quantitative Analysis ...... 103 
Quantum Theory ............ 68 
Railway Engineering ....... 107 
Railway Surveying ......... 107 
Registration ................ 39 
Regulations ................ 39 
Reinforced Concrete ........ 108 
Reinstatement .............. 42 
Heports ..................... 41 
Relativity .................. 69 
Requirements for 

Admission ................ 36 
Requirements for 

Graduation ............... 80 
Research ............ 30, 34, 56 
Research Associates .......... 8 
Hesearch Conferences ....... 71 
Research Laboratory of 

Applied Chemistry ........ 63 
Research Officers Training 

Corps ................ 46, 134 
Rooms and Board ........... 55 
Roster of Students ......... 148 
Roentgen Rays and 

Crystal Structure .......... 67 
Schedules of Courses ........ 83 
Scholarships ........... 46, 51 
Scientific German .......... 137 
Selected Economic 

Problems 113 
Self-Support' . : : : : : : : : : : : : : : .51 

Physical .Optics ......... 68, 142 Seminar in Physical 
Physical Research ........... 56 Chemistry ................ 71 
Physics ............... 78, 140 Seminar in Social and 
Physics and Engineering ... 77 Economic Problems ...... 116 



168 INDEX 

Subject Page 
Senior Schedules ....... 86, 87, 

89, 92, 94, %, 97 
Sewerage and Drainrrge _ ... 108 
Shop Instruction ........... 143 
Sophomore Prize 

Scholarship ............... 48 
Sophomore Schedules ... 84, 90 
Special Composition ........ 124 
Special Problems ........... 145 
Specifications and Design 

of Electric Machines ..... 120 
Spelling ................... 12 4 
Staff of Instruction 

and Research .......... 9, 65 
Statistical Mechanics ... 67, ,(J 
Statistics .................. 114 
Steam Laboratory ...... 132, 130 
Strength of Materials ...... 100 
Stress AnalYSis for Air-

planes and Dirigibles ..... 69 
Structural Design ......... . 108 
Student Employment. ...... 51 
Student Organizations ....... 53 
Students, Roster of ........ 148 
Supplemen tary Su bj ects .... 144 
Surface and Colloid 

Chemistry ............ 70, 104 
Surveying ................. 107 
Tau Beta Pi. ................ 54 
Taxation .................. 114 
Teachers' Insurance 

and Annuity .............. 31 

Subject Page 
Teaching Fellowships ....... 58 
Technical Assistants ........ 25 
Terms .................. 5, 82 
Testing Laboratories .101, 121, 

127, 133 
rresLing :\laierials 

Laboratory .............. 101 
Text-Books ......... . ...... 5·j 
Theory of Electricitv 

and Magnetisn1 ... ~ . ....... . 67 
Theory of Structures ....... 108 
r:L'hern1odynamic 

Chemistry ... 70, 104 
'l'hermodynamics ....... 66, 131 
Thesis .............. 5G, 57, 145 
Throop Hall ................. 27 
Travel Prizes ................ 49 
Trustees, Board of ........... 6 
Tuition ..................... 54 
Undergraduate Courses ..... 72 
Units, Explanation of ....... 82 
Units for Graduation ........ 80 
Vacations .................... 5 
Valve Gears and 

Governors .............. . 130 
Vector Analysis ............. 65 
,;Vater Supply and 

Irrigation ................ 108 
vVebb Library ............... 52 
Wood vVorking ............. 143 
Year, College ............. J, 72 




