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(Arranged in the order of seniority of service.) 

Term Expires 
HIRD[ 'V. WADSWORTH .................................................................. 1922 

716 South El Molino Avenue. 

ARTHUR H. FLEMING ........................................................................ 19'il5 

1003 South Orange Grove Avenue. 

GEORGE E. HALE ................................................ . . ................ 192'2 
South Pasadena. 

CHARI.ES W. GATES ........................................................................ 19'il3 

Fordyce, Arkansas. 

HENRY M. ROBINSON ...................................................................... 19'46 
195 South Grand A venue. 

WILLIAM H. VEDDER ........................................................................ 19'il5 

Altadena. 

JOHN W ADSWORTH ............................................................................ 19'il4 

90 South Grand A venue. 

WILLIAM C. BAlCER ............................... . .. .......................... .19'23 

Providence, Rhode Island. 

TOD FORD .................................................... . .. ................... 19:16 
'il57 South Grand Avenue. 

R. C. GILLIS ............................... .. . ....................................... 19'il'2 

Los Angeles. 

JOHN D. SPRECKELS.................. .. ................................................. 19:16 
San Diego. 

J. H. HENRy ..................................................................................... 19'23 

1199 Oak Knoll Avenue. 

R. R. BLACKER .................................................................................. 19'il4 

1177 Hillcrest A venue. 

HARRY CHANDLER .............................................................................. 19'il4 

Los Angeles. 

HENRY W. O'MELVENY ......... . ................................ 19'25 

Los Angeles. 
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EnW.\IHl C. n.~H1mTT ................ Execlltiye and Finuneial Secretary 
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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. MERRIAl\[, President, Carnegie Institution of Wash-
ington. 

CHARLES L. HEESE, Ci](,lllicai Director, E. 1. du Pont de 
Nemours and Company. 

Ht:xDRIK ANTOOX Lom:NTz, Ph.D. 
Research Associate in Physics 

Professor of Mathematical PhysiCS, University of Leiden, 
Leiden, Holland 

ALnERT AnRAHAlIl MICHELSON, PH.D., LL.D., Sc.D. 
Research Associate in Physics 

Profesoor of Phy~ics, University of Chicago 



@ltuif of lhlstruttiou UUIt iarsrurrq 

ROllEIlT .\XDREWS }hLLIKAX, 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. 18!.15; 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.D. (hon.), 
Northwestern l7niversity, 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, In15; Sc.D., 
Amherst College, 1917; Sc.D., Columbia University, 1917; 
President. American Physical SO':iety, 1911;-1:118; Vice-Chair
man, N>1tional .Resealch Council, 1[1]6-; Lieutenant-Colonel, 
IT, S. A., and Chief, Science Bud IteHean'h l)iviHion of Sigllal 
Corps, ln17-1919; Corrcsponding ;1["1111<81', SOL,iNe Batave de 
Philosophic Experimenta[e " noiterrlalll. 1919; lIon. Member, 
!loyal Institution of Great Britnill, ·19~O; Alncrican Hepresen
tatiye TroiHierne COl1seil de Phy:-:i(pte ~olvay. Brussels, 192]; 
P~x('hangc Professor, Jjelgill111, 1~l:~2. 

300 Palmetto D ri ye. 

ARTllcR A3LOS XO¥ES, Ph.D., LL.D., Se.D. 
Director of the Gates Chemical Laboratory 

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887; 
Ph.D., University of Leipzig, 1890; LL.D., University of 
M>1ine, ]908; 'Clark University, 1909; University of Pitts
burgh, 1915; Sc.D., Harvard University, 1909; Yale University, 
1n3. Assistant and Instructor in Analytical Chemistry, 
Massachusetts Institute of Technology, lSS7-1892, Instructor 
in Organic Chemistry, 1892-18fJ4; A ssistant and Associate 
Professor of Organic Chemistry, 1894-1891); Professor 0f The
oretical Chemistry, 1899-1919; Director of the .Research 
Laboratory of Physical Chemistry, 1903-1919. Acting Presi
dent, Massachusetts Institute of Technology, 1~07-190~; 
President, American Chemical Society, 11)04. Mcmber, Na
tional Academy of SCiencE'S, ~\n1eri('Dn Philosophical Society, 
and American AcadeITIY of Arts and Sciences; 'Villard Gibbs 
Medal, American Chemical Society, 191:;. 

1025 San Pasqual Street, 

EDWARD CECIL BARRETT, B.A. 

Executive and Financial Secretary, and Lecturer in Business Law 

B.A., State University of Iowa, 1906. Assistant Secretary, Board 
of .Regents, 19()6-1907; .Registrar and Secretary to the Presi
dent, State University of Iowa, 1907-1911. 

942 North Chester A venue 
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HARRY BATEJlIAN, PH.D. 
Professor of Mathematics, Theoretical Physics, and Aeronautics 

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship, 
Trinity College, 'Cambridge, 1905-1911; Universities of 
G6ttingen and PariS, 1905-1906; M. A., Cambridge University, 
1906; Ph.D .. Johns Hopkins University, 1913. Lecturer in 
Mathematics, University of Liverpool, 19()6-19()7; Reader in 
Mathematical Physics, University of Manchester, 1907-1910; 
Lecturer in Mathematics, Bryn Mawr College, 1910-1912; 
Lecturer in Applied Mathematics, Johns Hopkins University, 
1915-1917. 

3]0 Commonwealth Avenue, La Canada. 

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

B.A., McMaster University, Toronto, 1907; M.A., 1909; Ph.D., 
University of Illinois, 1912. Chemist, Comfort Soap Works, 
Toronto, 1907-1908; Research Assistant, McMaster 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. 

]00 North Greenwood Avenue. 

J AMES EDGAR BELl" PH.D. 
Professor of Chemistry 

S.B., University of Chicago, 1905; Ph.D., llniversity of Illinoi3, 
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. 

W. HOWARD CLAPP, E.M. 
Professor of Mechanism and Machine Design 

E.M., University of Minnesota, 1901. Instructor in Mathematics, 
Macalester 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 Avenue. 

CHARLES GALTON DARWIN, M.A., Ph.D. 
Professor of Physics 

M.A., Cambridge University, C'<lmbridge, England, 1911. Lec
tur'!r, University of Manchester, 1912-1918; Fellow, Christs 
College, 'Cambridge, England. 1919-1922. Professor of 
Physics, California Institute of Technology, 1922. 
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ROBERT L. DAUGHERTY, A.B., M.E. 
Professor of Mechanical and Hydraulic Engineering 

A.B. in Mechanical Engineering, Leland Stanford Junior UnI
versity, 1909; M.E., 1914; Assistant in Mechanics, Leland 
Stanford Junior University, 1907-1908; Assistant in Hydrau
lics, 1908-1909; Instructor in Mechanical EngIneering, 1909-
1910; Assistant Professor of Hydraulics. Sibley College, Cor
nell University, 1910-1916; Professor of Hydraulic Engineering, 
Rensselaer Polytechnic Institute, 1916-1919. 

373 South Euclid Avenue. 

PXGL SOPBUS EpSTEIN, Ph.D. 
Professor of Theoretical PhYsics 

C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., University of 
MuniC'h, 1914. Assistant in Physics, Moscow Institute of 
Agriculture, 1906-1a07; Assistant in Physics, Moscow Uni
versity, 1907-1909; Privat docent, Moscow University, 1909-
1913; Privat docent, University of Zurich, 1919-. 

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 Avenue. 

HANS KRAMER, CAPTAI:N 
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. 

~046 Meridian Avenue, South Pasadena, 
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GRAIU~[ ALL\X LUXG, )i.A. 
Professor of Business Administration 

B.A., L"niversity of Liverpool, 1908; M.A., 1909; Gladstone Prize 
in History ancI 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 E'duca
tion, Government of British Columbia, 1913-1914; Director 
of Technical Education, Vancouver, B.C., 1914-1917; In
structor in Economies 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. 

1'248 Bresee Ayenne. 

"'ILUAM HOI"LAXD MA1'LOCK, Ph.B. 

Professor of M,odern Languages 

Ph.B., Drake University, 1896. Graduate student, Universities 
of Gottingen,Munich, and Heidelberg, 1896-1898; University 
of Paris, 1899, Instructor and Professor of Modern Lan
guages, University of Oklahoma, 190()-1903; Professor of 
Modern Languages, -Whittier College, 1905-1910; Assistant 
Professor of German, Pomona College, 1912-1920; Dean of 
American School Detachment, University of Besancon, 
France, 1919. 

1'275 'Vesley Avenue. 

PAUL PERIGORD, M.A. 
Professor of Economics and European I-listory 

B.A., ITniversity 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. 

3ao 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. Fellow, American 
Institute of Electrical Engineers; Consulting Engineer, 
United States 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 Engineer, U. S. 
Reclamation Service, 1919. 

685 South EI Molino Avenue. 
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RICHARD CHACE TOL~IAN, 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. 

HARRY CLARK VAN BUSKIRK, PH.B. 

Professor of Mathematics 

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

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. 

934 South Sierra Bonita Avenue. 

FREDERIC 'V. 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, Ordnance Department, 
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, Ilnd 
Ph.D., 1915, University of California; Assistant in Chem
istry, Leland Stanford Junior University, 1911-1912; Assist
Ilnt 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. 

1163 East Green Street. 
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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, 
1912-1913. 

677 Oak Knoll Avenue. 

JOHN ROBERTSON MACARTHUR, PH.D. 
Associate Professor of English Language and Literature 

B.A., University or 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 ·)f Young Men's Christian Association, Ellis 
Island, 1910-1911; National President, Pi Kappa Delta, hon
orary forensic Society, 1918-. 

367 North Madison Avenue. 

GEORGE RUPERT MACMINN, A.B. 

Associate Professor of English Language and Literature 

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

B55 South Bonnie Avenue. 

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. L, 1915-1918; with Atchison, 
Topeka and Santa Fe Railway, Amarillo, Texas, 1918, Resi
dent Engineer, California Highway Commission, Willits, 
California, summer of 1921. 

175 South Greenwood Avenue. 

WILLIAJ\I 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 .T. G. White 
Engineering Corporation, 1912-1913 and 1915; Instructor, De
partment of Drawing and Design, Michigan Agricultural 
College, 1914; with The Power Construction Company ot 
Massachusetts, 1914-1915; in private practice. 1916-1918. 

4B6 South Michigan Avenue. 
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EARNEST CHARLES 'VATSON, 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; Government Research on Submarine De
tection, Naval Exp.eriment Station, 1918. 

177 South Mentor Avenue. 

LUTHER EWING WEAR, PH.D. 

Associate Professor of Mathematics 

A.B .. Cumberland University, 1902; Ph.D., Johns Hopkins Uni
versity, 1913. Graduate student and fellow, Johns Hopkins 
University, 1908-1909, 1910-1913. Instructor in Mathematics, 
University of Washington, 1913-1918. 

68 South Grand Oaks A venue. 

GEORGE FORSTER, E.E. 

Assistan t Professor of Electrical Engineering 

E.E., Lehigh University, 1914. With General Electric Company, 
Schenectady, N. Y., and Pittsfield, Mass., 1914-1915; Assist
ant Electrical Engineer, Delaware & Hudson Co., Coal De
partment, Scranton, Pennsylvania, 1915-1916; E'ngineering 
Assistant, Philadelphia E'lectric Company, Philadelphia, 
Pennsylvania, 1918-1919. 

Young Men's Christian Association. 

DOSWELL GULLATT, FIRST LIEUTENANT 

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 American Forces 
in Germany, 1919; duty as Chief of Survey Detachment, 
Ninth Engineers, Fort Sam Houston, Texas, 1921. 

809 Locust Street. 

SAM ALFRED TENISON, B.S. 

Assistant Professor of Physical Education 

B.S., James Millikin University, 1914. Instructor in Commercial 
Subjects, and Athletic Director, Junior High School, Butte, 
Montana, 1915-1916. Student, Springfield CoIlege, Spring
field, Massachusetts, 1916-1917. Director of PhYsical Educa
tion, State Normal School, Stevens Point, Wisconsin, 1918-
1920. 

137 North Greenwood Ayenue. 

WALTER TICKNOR WHITNEY, PH.D. 

Assistant Professor of Physics 

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

988 North Holliston Avenue, 
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FRANCIS WILLLUI l\IAXSTADT, .M.E. (E.E.) 
Instructor in Mechanical Engineering 

M.E., Cornell University, 1916; Certificate of E.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 ADAlIIS MERRILL 

Instructor in Experimental Aeronautics and in Accounting 

1172 North Michigan Avenue. 

I-hHOLll Z. :\[CSSEl.1L\X, ,\.B. 
Instructor in Physical Education 

A.B., Cornell College. 1920; Instructor in Scienc8 and Athlptir, 
Director, Sterling (Illinois) High School, ID20-1nl. 

Young :Ylen's Christian AssoC'iation. 

\\'ALTEIl \Vn,T.L\MS OGIEIl, In., B.S. 
Instructor in Mechanical Engineering 

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

147 East Walnut Street. 

FRED LLOYD POOLE, M.S. 
Instructor in Electrical Engineering 

B.S. In Electrical Engineering, Throop College of Technology, 
1917; M.S. in Electrical Engineering, Union College, 1919. 
With General Electric Company, Schenectady, New York. 
Atlanta, Georgia, and San Francisco, California, 1917-1920. 

95 South Holliston Avenue. 

ERNEST HAYWOOD SWIFT, M.S. 
Instructor in Analytical Chemistry 

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

43;, South Lake Avenue. 

R.\LPH W. G. \VYCKOFF, PH.D. 
Research Fellow in Physical Chemistry 

B.S., Hobart College, 1916; Ph.D .. Cornell l:niversity. 1919; In
structor in Analytical Chemistry, Cornell University, 1917-
1919; Research Associate. Geophysical Laboratory, Carnegie 
Institution of Washington, 1919-. 

124 South :Meredith Avenue. 
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'" II-J, ROUNDS 

Director of Music 

19 

Student in Oberlin College Conservatory, 1893-1896; Leipzig 
Royal Conservatory of Music, 1896-1901; Conductor of Pasa
dena Orchestra, 1920-, 

1133 Hope Street, South Pasadena, 

I.E Roy B. SHERRY, :VI.D. 
Examining Physician 

A,B" Universit,' of Illinois, 1910; M.D" Johns Hopkins Medical 
Sehool, 1~14, 

nI Fremont Drive, South Pasadena. 

FRANCES HALSEY SPINING 

Librarian 
1067 North Catalina Avenue. 

'Vn.U.\l\f L. STANTON, B.A. 

Football Coach 

B.A., Dickinson College, 1903. Assistant Director of Physical 
E'ducation, Pratt Institute, 1903-1904; Actor, legitimate stage, 
1904-1905; Director of Athletics and Physical Education, 
Morristown 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, Oc:ridental College, 1919-1921. 

Paso Robles, California. 

RICHARD BADGER, B.S. 

Graduate Assistant in Chemistry 

B.S" California Institute of Technology, 1921. 
:tI5 Highland Place, Monrovia. 

VICTOR HUGO BENIOFF, B.A. 

Assistant in Physics 

B.A" Pomona College, 1921. 
1Z95 East Villa Street. 

ROBERT STUART BOLAN, M.S. 
Teaching Fellow in Chemistry 

B.S" Massachusetts Institute of Technology, 1919; M,S" Uni
versity of Pennsylvania, 1920. 

1192 Division Street 

RICHARD MILTON BOZORTH, A.B. 

Research Fellow in Chemistry 

A.B" Reed College, June, 1917. 
119 South Craig Avenue. 
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ROBERT BIGHA~[ BRODE, B.S. 

Teaching Fellow in Physics 

B.S., 'Whitman College, 1921. 
11:29 Division Street. 

ROBERT CADY BuR'l', E.E. 
Teaching Fellow in Physics 

E.E., Cornell l:niversity, 1921. 
1170 Steuben Street. 

N"\THAXIEL D.\BXEY CIIAP~L\X, B.S. 

Teaching Fellow in Chemistry 

B.S., University of Virginia, 1919; M.S., 1921. 

JESSE WILLIAM MOXllOE Du;VloxD, M.S. 
Teaching Fellow in Physics 

B. S., California Institute of Technology, 1916; M.S. in E.E., 
Union College, 1018. 

615 South Mentor Avenue. 

KEXXETH HAXCOCK Goom:, S.B. 

Teaching Fellow in Chemistry 

S.B., UniYPl'sity of Chicago, 1921. 
1192 Division Street. 

Au:u LIO"1l GItEESI.EI:S 

Assistant in Physics 

M.A., Queen'~ enivcl'sity, 1!120. 

IB2 Division Street 

GEORGE CIIRISTIAX HEXNY, A.B. 

Teaching Fellow in Physics 

A.B., Heed 'College, 1920. 
11:2:2 Division Street. 

ARTHL'R LOUIS KLI':IX, B.S. 

Teaching Fellow in Physics 

B.S .• California Institute of Technology, 1921. 
10:2 North Michigan Avenue. 

RUSSELL :YloRELY OTIS, B.S. 

Research Fellow in Physics 

B.S., California Inslitllte of Technology. 192(}. 
1:286 Stevenson A venue. 

ALBERT L. RAYMOXD, B.S. 

Teaching Fellow in Chemistry 

B.S., California Institute of Technology, 1921. 
38:2 East California Street. 
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DAVID FREDERICK S:>lITH, B.S. 

Teaching Fellow in Chemistry 

B.S., California Institute of Technology, 1920. 
266 South Michigan Avenue. 

SINCLAIR SMITH, B.S. 

Teaching Fellow in Physics 

B.S., California Institute of Technology, 1921. 
10:3 North Michigan Avenue. 

CL_\RK SALEM TEITSWORTH, B.A. 

Teaching Fellow in Chemistry 

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

LAl:RENCE ELMER WEYMOUTH, B.S. 

Teaching Fellow in Chemistry 

B.S., Massachusetts Institute of Technology, 1920. 
110 South Sierra Bonita A venue. 

RAYMOND WELLINGTON AGER 

Assistant in Mechanical Engineering 

California Institute of Technology, Class of 1922. 
110 South Sierra Bonita Avenue. 

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

Assistant, Department of Military Science and Tactics 

289 East Orange Grove Avenue. 

WILLIAM C. COOK, REGIMENTAL COMMISSARY SERGEANT, FIELD 

ARTILI.ERY, U. S. ARMY, RETIRED 

Supply S.rg~ant, Department of Military Science and Tactics 

593 Eldorado Street. 

JOSEPH LARACY, MASTER SERGEANT, ENGINEERS, U. S. ARMY 

Assistant, Department of Military Science and Tactics 
1084 Stevenson A venue. 



merqnira! J\nntatantn 

THO~[AS H. BOLTER _______________________________ . _________ . _______ . ____ Plant Engineer 

989 South -Jiarengo At·enue. 

"'II.I,LUI CLAXCy _______________ Glass Blower, Department of Physics 
380 SOllth Lake A-venue. 

FRED C, HExsox _______________________ Instrument :vraker, Department of 
Chemistry 

9GG .Y orth Stet'enson Avenue. 

HOBERT LooFlloeuuow ______________________ Store-Keeper, Department of 
Chemistry 

;;0 'l'errace DJ'it·e. 

BRrxo E, :vrEUKEI. ____________________ Instrument }laker, Department of 
Physics 

787 North Chestel' Avenue. 

Jm.H!s PE_\RSOX ____________ Head Instrument Maker, Department of 
Physics 

l,?7 South Catalina Avenue. 



i\sshdatlts ttl i\bmtutstrattutl 

EU:AXOIt C. BEDELL._ _ ________ Dl'jJartlllent of Physies 

UO South Lo.< Roble., ,Ivenlle. 

TEUES.\ CLoeD ___ . ________ ---- __________________ _ ______ Sccretary', Offiee 

Gu8 Smtth 11ud.,on Avenue. 

T.\TE D.\s [[lELT. ________________________________________________ ~·)et'l'etary't; Office 

810 ~Yoj·th "Jlarengo ,-I vemu:. 

ALICE \\'. DIXEGAX_________ _ ___________ ])epartlllent of Chemistry 

494 South Ihtdson .(Ivenue. 

-"lAIty A. HE,,'soN ___ .. __ ,_ ____________________ .. ___ .. _______ HOllSC Director 

Dormitory. 

IXG.\ HOWMlIl ________ .. ___________________________ Office of the Chairman of the 
Executive COUJlcil 

1nc Division Street. 

GEORGE D. JONES .. _____ Superintendent of Buildings and Grounds 

11.10 S~tmmit Avenue. 

LILUAN P. I,EEF'E .. ___________________ _ _________________ Hegistrar's Office 

13.'2 N. Sierra Bonita A1·omte. 

ERNEST E. RADECK ___________ _ _____________________________ .... _____ Bookkeeper 

CGu South 3Ien/o1' Avenue. 

GRACE E. S.\GE ___________________ .. ______ .. __ _ __ Secretary's Office 

33'/' South Lake AvenI/e. 

ELIZABETH A. SWIF'T ___ _ ___ Secretary's Office 

534 South Lake Avenue. 
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The school from which the California Institute of 

Technology has grown was established in 1891 as Throop 

Polytechnic Institute, by Amos G. Throop, of Chicago, 

who, during his lifctime, gave liberally for its support 

and who left his cstatc for its endowment. The fund 

left by him is known as the Throop Estate Fund and the 

Board of Trustecs have ill his honor given the name 

Throop Hall to the present'eentral 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 

technical 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 adyantages 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 thc most pcrfect cquipmcnt that 

modern cngineering offers. 13ut 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, whilc 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 literaturc or in 
science, has ever been the work of a man deyoid of the 
imaginative faculty." 

In 1908 Dr . .James A. B. Scherer became the first 

prcsident of the new Institute. In 1910 Throop Hall, 

designed by Myron Hunt and Elmer Grey, was crected 

on the new twenty-two acre campus on East California 

Street, in Pasadena, which had been given to the Institute 
three years before, and thc college work was transferred 

to this ncw location from its former location on Chestnut 

Street, between Raymond and Fair Oaks Avenues. In 
1911 the work of the academy was discontinued, and 

since that time the Institute has conducted exclusively 

collegiate and graduatc work. Thc discontinuance of 

the preparatory work rcduced the Institute's attendance 

to 31 students, but the enrollment has grown steadily 
since 1910 until the attendance for the present year is 
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448, of which 26 are graduatc students from twenty iu

stitutions of learning. 

In 1913 the name of the Institute was changed to 

Throop College of Technology, and in 1920, in view of 
the developments of recent years and in order to express 

more adequately the broader scope of its work, the name, 

California Institute of Technology, was adopted. 

Throop Hall, erected in ] 91 (), is a concrcte building, 

of the style of the Spanish Renaissance. For several 
years this building, with the powcr house containing 

the steam engineering and hydraulics laboratories, housed 
all of the Institute's work. In 1917 the Gates Chemical 

Laboratory, the gift of 1\11'. C. W. Gatcs and Mr. P. G. 

Gates was erected. This laboratory is a permanent con

crete building, designed by Elmer Grey and Bertram G. 
Goodhue, and affords the most modern facilities for in

struction and rcsearch in chemistry. 

A dormitory has been provided on the campus ac

commodating sixty students, and two temporary buildings 
have been erected for research in aerodynamics and in 

supersonic methods of communication. The former 

houses a fully equipped wind tunnel, while the latter, 

erected to meet a war time need, has been transformed 
into a laboratory for applied chemistry. Other tem

porary buildings taken over from the Government when 

the S. A. T. C. was disbanded, house the departments 

of military and physical training. 

Most notable additions have been made during the 

past year to the permanent equipment of the Institute 

in the completion, at a cost of approximately $250,000, 

of the Norman Bridge Laboratory of Physics, a very 
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beautiful structure of Spanish architecture; and of the 

first unit of the Auditorium, both dcsigned by Mr. 

Bertram G. Goodhuc. The former is a gift of Dr. 

N orman Bridge and provides unexcelled facilities both 
for research and for instruction in Physics. The audi

torium provides a uniquc and an exccedingly attractive 

assembly room, haYing a seating capacity of approxi

mately 500. It is being used for assemblies, social 

gatherings, concerts and exhibitions. 

The Southern California Edison Company is at 

present erecting on the Institute campus a high tension 

laboratory at a cost of more than $100,000, which is 

to house a million-volt transformer for the joint use of 
the technical staff of the Edison Company, and of the 

research staffs of the Institute and thc .:\ft. vVilson Ob
servatory. This is to be a companion building to the 
N orman Bridge I,aboratory, being similar to it in exter

nal design and dimensions. It will afford uncxcelled 
opportunities both for research and for instruction in 

this rapidly developing field. 

The campus, buildings and equipment of the Institute 

are at present valued at approximately $1,000,000. 

The recent large 'additions to the material equipment 

of the Institute are a reflection of a much more notable 

advance in the development of its educational work. 

With the coming of Dr. Arthur A. Noyes to the Institute 

as Director of Chemical Research, in 1916, although he 

was at first in residence only part of each year, graduate 
work in Chemistry was introduced. Dr. Robert A. 

Millikan, becoming similarly Director of Physical Re

search on a part time basis, introduced graduate work 
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in Physics. In 1919 Dr. Noyes resigned his connection 
of many years' standing with the Massachusetts Institute 
of Technology and became a full time member of the 
staff of the California Institute. 

On September 10, 1920, after twelve years of energetic 
and effective service, Dr. James A. B. Scherer resigned 
the presidency of the Institute because of ill health. The 
Board of Trustees immediately entered into negotiations 
with Dr. Robert A. Millikan to come to the Institute 
on a full time basis, and on August 1, 1921, they were 
able to announce his appointment as Director of the 
N orman Bridge Laboratory of Physics, and Chairman 
of the Executive Council of the Institute. In making 
this announcement the Board stated that: 

"In associating himself permanently with the .Cali
fornia Institute of Technology, Dr. Millikan plans to 
devote himself mainly to thc developmcnt herc of one 
of thc most important centers of research in thc country, 
and it is thc dcsirc of the Trustecs that he be free to 
do this without bcing burdened with administrative duties. 

He is, however, greatly interested in the building up of 
the Institute as a school of science and engineering of 
the first rank, and while he has not wished to accept the 
position of President because of the public and adminis
trative functions which are usually attached to that office, 
he is desirous of assisting in all larger ways in the de

velopment of the institution. This he will have op
portunity to do in his capacity as Chairman of the Ex
ecutive Council, which, subject to the Board of Trustees, 
will have charge of the administration of the Institute. 
The Executive Council will consist of six members, three 
from the Board of Trustees and three from the Faculty. 



HISTORICAL SKETCH 29 

This Council will be constituted as follows: Robert A. 
Millikan, Chairman; from the Trustees, Arthur H. 
Fleming, President of the Board, Henry M. Robinson, 
first Vice-President of the Board, and George E. Hale, 
Director of the Mt. Wilson Observatory; from the 
Faculty, in addition to Dr. Millikan, Arthur A. Noyes, 
Director of the Gates Chemical Laboratory, and Edward 
C. Barrett, Secretary of the Institute. 

"The Board has undertaken to provide liberally for 
the support of the work in physics under Dr. Millikan's 
direction. This provision has been made possible by 
large gifts recently made to the Institute. When tht 
Laboratory is fully in operation an annual appropriation 
for its support of approximately $100,000 has been 
guaranteed. These funds will enable a large staff of 
able investigators and teachers and an unusually com
plete equipment to be secured. In addition to this pro
vision for annual support, the Institute has recently re
ceived from Dr. Norman Bridge the promise of funds 

for an extension of the Norman Bridge Laboratory and 
of $50,000 for its library." 

With the coming of Dr. Millikan plans were at once 
inaugurated for the undertaking of a large project of 
research work, involving the close eooperation of the 
Mt. \Vilson Observatory, the Norman Bridge Laboratory 
of Physics and the Gates Chemical Laboratory of the 
Institute. This research project will consist in a sys
tematic attack on the most fundamental problem of 
physical science today-that of the constitution of mat
ter and its relation to the phenomena of radiation. Fur
ther advance in these fields is to be expected on the one 
hand, largely through the utilization of the most powerful 
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agencies, such as cnormously high temperatures and 

pressures, high-yoltage discharges, and intense magnetic 

fields; and on the other hand, through the actiye co

operation of able physicists, astrophysicists, mathe

uJaticians, and chemists, whose combined Yiewpoints, 

knowledge, and experimental skill should contribute 

greatly toward a successful rcsult. These conditions al

ready exist in large measure at Pasadena, but it is ex

pected that the scientific staff and the experimental 
facilities will be so extended that the opportunities for 

the investigation of this fundamental problem will be 

the best attainable. 

F or the support of this j oint research proj ect the 
Carnegie Corporation of X ew York on K oyember 22, 

1921, made an appropriation of $30,000 a year for five 

years to the Carnegie Institution of ·Washington to be 

expended for researches at the California Institute of 
Technology under the direction of Dr. ::'Ilillikan 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 Adyancement of 

Teaching. 

Pursuant to its plan of making the Institute a scientific 
institution of the first importance, the Trustees have an

nounced the appointment of Dr. H. A. Lorentz, dis
tinguished mathematical physicist of Haarlem, Holland, 

for many years Professor of Mathematical Physics at the 
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lJ niversity of Leiden, as Lecturer and Research Associate 

at the Institute during the winter term of the current 
year; of Dr. C. G. Darwin of the UniYersity of Cam

bridge, England, a grandson of Charles Darwin and the 
son of Professor George Darwin, the astronomer, as 

Professor of .\Iathematical Physics for 1922-1923; of Dr. 

Paul Epstein as full time Professor of Theoretical 
Physics; and of Dr. Richard C. Tolman, as full time 

Professor of .\Iathematical Physics and Physical Chem

istry. 

As is indicated in the statement of policy adopted by 
the Board of Trustees and appearing elsewhere in this 
catalogue, it is thc intention of the" Truste~s and the fac

ulty, while providing for extensiye scientific researches of 

the greatest importancc, to continue to conduct thorough 

courses in engineering and in pure science, basing the 
work of these courses on exceptionally strong instruction 
in the fundamental sciences of mathcmatics, physics and 

chemistry; broadening and enriching the curriculum by 

a liberal amount of instruction in such general subj ects 

as English, history and economics; and vitalizing all the 
Institute's work by the infusion in generous measure of 

the spirit of research. 
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In pursuance of the plan of developing an institutt; 
of science and technology of the highest grade, the 
Trustecs have recently adopted the following statement 
of policies: 

(1) The four-year undergraduatc cngincering 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 subj ects, which may 

be pursued in graduate courses by students desiring fur
ther professional training. It is hoped in this way to 
make the under-graduate 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 immediately made as strong as possible, 
not only because these subj ects are essential to the plan 
of under-graduate 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 
cducational, 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 N"orman 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 bc 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 subj ects shall' 

continue to be taught by a permanent staff of men of 
mature judgment and broad experience; the regular 

work in these subj ects 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 maintainc(l 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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musical 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 the Trustees to create 

as rapidly as possiblc additional facilities for these 
student activities by the erection of a student union, a 

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

h~ctural and landscape features, because of the influence 
of such surroundings on the students and on the public. 

( 4) In all the 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 dcvelop 
origindity 'and creativeness in its students. To insurc 
the development of research the Trustees will provide for 

it fin'-tllcially, not :1S is so often the case out of the 
residue that may be left after meeting the dem:1nds of 
the undcrgraduate work, but by duly limiting the extent 
of this work and by sctting apart in advance funds for 

research and graduate study. It is also the policy of 
the Trustecs to make the advancement in grade and 
salary of members of the staff largely dependent on ac

complishment in research or in other creative directions. 

(5) In order that the policies already stated may bc 
made fully effective as quickly as possible and in order 

that the available funds may not be consumed merely 
by increase in the student body, it is the intention of 

the Trustees, as previously announced, to limit the rcgis-
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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 not admitted on the 
basis of priority of application, but of a careful study of 
the merits of the individual applicants, the limitation 

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

of scholarship is also maintained which rapidly eliminates 

from the Institute those who from lack of ability or 
industry are not fitted to pursue its WOl'k 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 Institutc 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, 
mechanical, electrical, and chemical engineering-so 

that the undergraduate instruction may be improved, 

graduate courses offered, and engineering research ac-
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tively prosecuted. Moreover, since the Institute has 
already made substantial progress in aeronautical en

gineering, and since this subj ect is one for which 
Southern California, with its climatic conditions and 

governmental balloon and aviation field, offers unusual 
opportunities, it is considered desirable that the work in 

this field be more fully provided for. 

(7) The Trustees consider, moreover, that fuller pro

vision for the basic sciences of geology and biology 
should take precedence over that for new branches of 

engineering, because of the relation of these sciences to 
the cultural, professional, and research work of the In

stitute as a whole. In the case of geology the need is 
especially urgent. Courses in certain branches of geology 
should be given to the students of chemistry and civil 
engineering to meet their professional needs; and the 

Faculty have decided that among the cultural studies 
one of the most important is a general course of geology 
presented from the evolutionary view-point. Moreover, 

the opportunities for geological research afforded by the 

location in Southern California are probably superior 

to those anywhere else in the country; and the recent 

initiation by the Carnegie Institution of a proj ect of 
seismological research with its headquarters in Pasadena 

will assure the creation here of an important center of 

geological research. It is, therefore, hoped that a de
partment of geology may be very soon established. 
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REQUIREMENTS FOR ADMISSION 

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 not more than 

two units 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 who 

does not offer English 2 units, Algebra I1h units, Geom

etry 1 unit, Trigonometry 112 unit, Physics 1 unit. 

If United States History and Government is not offered 

for admission, American Government, Ec. 1 will be pre

scribed for one term during the Sophomore 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 SCHOOLS 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 CAr.IFORNIA INSTITUTE OF TECHNOLOGY. 

ENTRANCE EXAMINATIONS AT THE INSTITUTE! will be 

given for those who prefer this method of admission, or 
who may desire thus to supplement incomplete certif
icates of recommendation. The scope of subject matter 
for the entrance examinations is the same as that cov

ered by standard high schools. Applicants taking exam
inations in Physics, Chemistry, or United States His

tory and Government must present their notebooks at 

'Entrance examinations may also be taken under the direc
tion of the College Entrance Examination Board. These exam
Inations are held at various points in the United States on June 
19 to 24. 1922. 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 22. 1922. 
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the time of the examination. The schedule for 1922 

is as follows: 

Wednesday, September 20 

8 :00 A. M. :Mathematics 
2 :00 P. M. English 

Thursday, September 21 

8 :00 A. 1\1. Physics; Chemistry 
2:00 P. M. History 

Friday, September 22 

8 :00 A. M. Foreign Languages. 

Apl'I.ICANTR FOR ADMISSION TO ADVANCED STANDING 

coming from other institutions of collegiate rank must 
present letters of honorable dismissal, together with 
statcments showing in detail the amount and character 
of their previous training. This work will be credited 
according to the standards of the Institute. In lieu 
of these certificates of credit, applicants may take exam
inations for advanced standing. 

REGISTRATION 

General registration will take place Friday, Septem

ber 22, 1922 (9 A. ~I. to 3 P. ~I.), Saturday, Septem
ber 23 (9 A. M. to 12 M.), and .Monday, September 25 

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

charged 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. 
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No student is admitted to classes without an as~ignment 

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 

assembly exercises, for which he is registered, and to 
satisfy the requirements in each of the subj ects in such 

ways as the instructors may determine. 
Any student who is disorderly or persistently inat

tentive may be excluded from class by the Registration 

Committee upon recommendation of the instructor. 

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

'Failed 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 subj ect shall arrange 
otherwise. No student will be exempt from these exam
inations. Leave of absence may be obtained only frolll 
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 subject. 

Special examinations may be arranged by the in
structor for students having leave of absence, and must 
be 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 subj cet must repeat every such subj ect 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 
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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 docs not receive grades of II 
or better in at least fifty per 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
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 the end of his 

freshman year he has failed to securc 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 gradcs 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 

1 At the 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 
prosecution of an engineering or scientific course. 



GENERAL INFORMATION 43 

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 
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. 
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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
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 
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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 Stude~t Relations 
and the Executive Committee of the Student Body. 

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. 
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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. 

Tournament 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 

physicaJ condition. 

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. 
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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 projects. 

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. 

THE PUBLlC WORKS SCHOLARSH1PS 

Mr. 'William Thurn, of Pasadena, has established a 
fund known as the Public ~Torks 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. 

STUDENT EMPLOYMENT 

The Institute endeavors to be of assistance in aiding 

students to find suitable employment when it is necessary 
for them to thus supplement their incomes in order to 

continue their education. The requirements of the In

stitute's courses arc so exacting, however, that under 
ordinary circumstances students who arc entirely or 

largely self supporting should not expect to satisfactorily 
complete a regular course in the usual time. Students 

wishing employment are adYised to write to the Secretary 
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of the Institute Y. ~I. C. A. in advance of their coming 
to the Institute. 

TRAVEL SCHOLARSHIP PRIZES 

A friend of the Institute, wishing to emphasize the 

value of travel as a means of enlarging one's view of 

general social and technical conditions and develop

ment, provides annually for two prizes known as the 

European Travel Scholarship Prize and the Freshman 

Travel Scholarship Prize. The recipient of the fresh

man prize will make as extended a tour as possible in 

the Middle West or Eastern States, during the vacation 

intervening between his freshman and sophomore years. 

The European Travel Scholarship Prize, awarded to 

a member of the junior class, will enable the winner to 

make a trip to Europe during the vacation before his 

senior year. The itinerary will be planned by the 

proper committee of the faculty in consultation with 

the prize winner, to secure the maximum of benefit and 

interest from the opportunity offered in a tour of 

Europe. 

The winner of each prize will givc a report and 

review of his travels to the student body, and will in 

this way as well as in the normal social intercourse 

with other students, disseminate some of the value he 

receives. 

The amounts of the Junior prize and Freshman prize 

are $750 and $250, respectively, awarded at Commence
ment. For the year 1920-1921, owing to the greatcr ex

penses of travel, the Junior prize was increased to $900 

and the Freshman prize to $400. 
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The faculty, in making awards, take into account not 
only the scholarship record, but also the less tangible 
yet not less important considerations of general char
acter and ability for original work. The scholarship 
record examined is that of the sophomore and junior 

years for the European Prize, and that of the freshman 

year for the Freshman Prize. No award shall be made 

in any case when the faculty deem the record insuffi

cient to justify it. 

THE CONGER PEACE PRIZE 

The Rev. Everett L. Conger, D.D., in the promotion 
of intcrest 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 
subj ect related to the peace of the world. The gcneral 
preparation for the contest is made under the direction 

of the Department of English. 

THE DUPONT FELLOWSHIP IN CHEMISTRY 

This Fellowship, established by the DuPont Powder 

Company of Wilmington, Delaware, carrying a grant of 

$750, is awarded by the faculty to the graduate student 

in Chemistry or Chemical Engineering who gives 

the greatest promise of original productive work in these 
sciences in the future. 

PUBLIC LECTURES 

In cooperation with the citizens of Pasadena the 

Institute offers each year a number of public lectures 

in science, literature, and other subjects of general 

interest. The lectures in science are given in conj unc-
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tion with the Mount Wilson Observatory of the Car

negie Institution of vVashington. 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 
;VIusie 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
eludes a liberal representation of modern and classical 
French and German literature; many valuable books of 
history and travel, of ethnological science and of the 
physical and chemical sciences; a considerable number 
and variety of books in the fields of philosophy and 
religion; and an especially notable collection of volumes 

in Itstronomy. 

THE GENERAL LIBRARY 

The general library is conveniently located on the 
main floor of Throop Hall, and contains a collection 

especially adapted to the needs of an institute of technol
ogy. While the main body of the books is scientific in 
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 persistent endeavor is made to 
keep abreast of the times, especially in securing complete 
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. 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 Current Technical Journals is described 
on page 140. 

STUDENT ORGANIZATIONS AND ACTIVITIES 

The Associated Students exercise general direction 

of matters of undergraduate concern in cooperation 

with the faculty. The student body, through its elected 

representatives, has detailed management of intercol

legiate athletic contests, THE CALIFORNIA TECH, a 

weekly paper, and the BIG T, the annual. A glee club 
and an orchestra are maintaincd, with assistance from 
the Institute. The band is organized as a part of the 

Reserve Officers' Training Corps unit. There are at the 

Institute student branches of the American Institute of 
Electrical Engineers, the American Society of Mechanical 

Engineers, and the American Society of Civil Engineers. 
A Chemists' Cub includes men interested in this partic

ular field. 

The Astronomy and Physics Club, while composed of 

members of the faculty, 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 chaptcr of Tau Beta Pi, the national scholarship 

honor society of engineering colleges, is maintained at 
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the Institute. Elections arc 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 arc 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 $~.50 a 
'term. This fee is collected by the Institute and turned 

over to the Associated Student Body for the support of 
athletics and of other student activities. There is also 
a fee of 50c a term for locker rental. There are no 

other fees, but in the 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 books, 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 $~O to $30 a term thereafter. 

No reduction or refund of tuition is made to any stu-
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dent who may be suspended or expelled, or who may 
leave without a reason that may be deemed valid, nor 
is any refund allowed after attendance equaling or 
exceeding three-quarters of a term. 

DORMITORY 

The Institute has provided on the campus one mod
ern dormitory, of framed construction, two stories in 
height, with large, airy, and well-lighted rooms for 
sixty students. 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 
and members of the faculty who desire it. 

The minimum room rent is $75 a year, and the maxi
mum $120. The rate for most of the rooms is $90. 
The cost of table board is at present about $7 a week. 
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. 
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REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE 

Candidates for the ?\I aster'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 ot study of each candidate will be in 

charge of a special committee of the faculty. Candi

dates, at the beginning of the school year, should sub

mit to this committee for approval the detailed program 

of study and research which they desire to pursue. 

The candidate is required to present, at least one 

week before the degree is to be conferred, two type

written copies of a satisfactory thesis describing his 
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research. He will, in general, be expected also to pre

pare from the literature a monograph upon some topic 
of research interest, and submit it to the department con
cerned. 

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 ex~ibited 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 a faculty committee which will 

exercise general oversight of his work; and at the 

beginning of each school year the candidate should sub

mit 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. This must be supplemented, however, 

by systematic studies of an advanced character in some 

branch of science or engineering, which will be termed 

the majm· subject of the candidate. Thus, physics, 

chemistry, mathematics, or engineering may be chosen 

as the major subject. In addition as minor subject 
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(or subjects) studies such as will give 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 tested 

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

at the discretion of the department concerned. The 

work in the minor subject 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 these 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 primary object of these Fellowships IS to give 

to a grouJl of well-qualified men a training in chemical 
and ph~'sical research which will prepare them for uni

versity teaching and research and for the many im
portant positions in scientific and industrial research 
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laboratories and in de"clopment departments of Ameri
can industries, 

The Fellows will devote not more than fifteen hours 

a week to instruction of a character that will afford 
them useful experience. This time includes that re

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 must be 
devoted to research; and the obligation to prosecute this 

earnestly is regarded as no less binding than that of 
showing proper interest in the teaching. Advanced 

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 :l\faster's degree at a collcge or univer
sity of recognized standing, and who intend to carryon 

work for the Ph.D. degree. Students who have com

pleted thorough undergraduate course~ in chemistry and 

physics, and also courses in mathematics through cal

culus, and who have already demonstrated their interest 

and rcsourcefuln<:ss in scicntific work may, however, be 

appointed Assistants with a salary which vllries with 

the competence of the man and the character of the 

work which he pursues. Assistants who show ability 

in research and are satisfactory teachers may be pro

moted to Teaching Fellowships the s('eond year. 

In regard to the oppnl'tunities of wnrking for ad

vanced degrees afforded Teaching Fellows and As

sistants, see pages 63-69. 
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NORMAN BRIDGE LABORATORY OF PHYSICS 

The X orman Bridge Laboratory of Physics is the gift 

of Dr. X orman Bridge of Los Angeles. It has recently 

been completed at a cost of about $250,000. It oc

cupies five floors, and has a special photographic labora
tory on the sixth floor in addition to excellent facilities 

for outdoor experimentation on its large flat roof. 

It is provided with a lecturc 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 
unique feature is a lantern-screen carried on thc same 

I -bcam and easily adj ustablc as to angle and hcight to 
facilitate proj ection vertically or oth.erwisc 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 coycrcd trenches in the floors, thc whole 

constituting an especially flexible system for the intro
duction of any sort of new electrical Of pncumatic ap
pliances which future developments may require. 

A glass-blowing room and glass blower, an especially 
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large, well-equipped and well-manned instrument shop, 

and an adequate student shop and woodshop provide 
the best of facilities for both the research and the in

structional work for which the laboratory is designed. 

The laboratory is 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 wDrk 
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. 

THE HIGH TENSION LABORATORY 

A high tension laboratory, provided 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 of special design, capable of sup
plying a potential of a million volts to ground. It is 

designed both for the pursuit of special scientific prob
lems connected with the structure of matter and the 
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nature of radiation, and for the conduct of the pressing 

engineering problems having to do with the improve

ment in the art of high tension transmission. It also 
provides opportunities for instruction in this field, such 

as are not at present easily obtainable by students of 

science and engineering. 

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 Chemistry, 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 

relatively 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 research work. There are six 

unit laboratories for physico-chemical research accom

modating two men each; an organic research laboratory 
with space for four workers; and research laboratories 
of photochemistry and radiochcmistry providing for six 

or more research men. In separate rooms special re

search facilities arc also provided, including a well
equipped instrument shop, a students' carpenter shop, a 
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glass-blowing room, a storage battery room, and large 

photographic dark rooms. 

RESEARCH LABORATORY 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 

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

fuginK, 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 
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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. 
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STAFF 

The following members of the Faculty will give graduate 
courses during the year 19;2;2-19;23: 

HOBERT AXDREWS }In.LIILlx, Ph.D., Sc.D., Director of the Nor
man Bridge Laboratory of Physics. 

ARTHL"R ,\~ros Xon:s, Ph.D., LL.D., Sc.D., Director of the 
Gates Chemical Laboratory. 

HARRY BA'l'E~LIN, Ph.D., Professor of ;Vlathematics, Theoreti-
cal Physics, and Aeronautics. 

STUART JEFFERY BATES, Ph.D., Professor of Physical Chemistry. 
CHARLES G.\LTON DARWIN, :VLA., Ph.D., Professor of Physics. 
ROllERT L. DArGIIERTY, A.B., :VLE., Professor of l'tiechanical 

and Hydraulic Engineering. 
PAUL SOPHL"S EpSTEIN, Ph.D., Professor of Theoretical Physics. 
ROYAL W>\SSON SORE"ISEN, B.S. in E.E., Professor of Elec

trical Engineering. 
FRX',KLI"I THOMAS, C.E., Professor of Civil Engineering. 
RICHARD CHACE TOl.~IAN, Ph.D., Professor of Physical Chem

istry and }lathematical Physics. 
JA~rEs HAWES ELLIS, Ph.D., Associate Professor of Phvsical-

Chemical Research. • 
EARNEST CKIRLES \VATSON, Ph.B., Associate Professor of Phy

sics. 
LUTHER EWING WE.IR, Ph.D., Associate Professor of Math-

ematics. 
CLYDE \VOl.FE, Ph.D., Assistant Professor of l'tlathematics. 
\VILLLDr XOEL BIRCHBY, :VLA,. Instructor in Mathematics. 
ROSCOE Gn.KEY DICKIXSON, Ph.D., Xational Research Fellow 

in Chemistry. 

COURSES 

101. V}~CTOR ANAT.YSls.-Tn this conrse the fundamental op
erations of vedor analysis are developed, using the notation of 
Gibbs, amI the use of the analysis is illustrated by means of 
examples in mechanics and other branches of mathematical 
physics. Complex quantities are also represented by vectors 
and some geometrical applications are indicated. Second term. 
(Bateman) (15 units) 
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10'.). DEFINITE INTEGRALs.-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. FUNCTIONS OF A CO;UPLEX VARIABLE.~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 developments, periodicity, and con
formal representations of single valued and many valued 
analytic functions. Prerequisites: Ma. 8 a, b, c, 10 a, b, c; 102. 
Second and third terms. (Wolfe) (9 units each term) 

104 a, b, c. DIFFERENTIAL GEOMETI\y.-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: Ma. 8 a, b, c, 10 a, b, c. (Wear) 

(6 units each term) 

lIO. KINE'l'IC THEOI\y.-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 
equatir)lls, Maxwell distribution law, viscosities, specific heats, 
mean free paths, molecular magnitudes, etc.; in liquids, critical 
states, Brownian movements, diffusion, osmotic pressure; in 
solids, the interpretation of the specific heat relations. Prereq

uisites: Ph. 1 a, b, C; Ma. 6 a, b, c. First term. (Darwin) 
(15 units) 

Ill. 'l'HEI\JlIODYN\JlIIcs.-Development of the Classical The
ory, Entrophy, etc. Application to gases, perfect and imper
fect, and to vapors. Radiation theory (the general develop
ment of the classical theory up to Wien's Law). Elements of 
Phase Rule and Chemical Equilibrium. Prerequisites: Ph. I a, 
b, c; Ma. 6 a, b, c. Second term. (Darwin) (15 units) 
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114. ELECTIIOX TUEOIlY.-A coun;e of graduate lectures 
covering th£' subjects of ionic mobilities, electronic properties, 
thcrmionic and photoelectric phenomena, the electronic theory 
of thermoelectric currents, X-ray spectra, radioactivity, etc. 
Prerequisites: Ph. 1 a, b, c; ::VIa. 6 a, b, c. Third term. (Milli
kan or Epstein) (15 units) 

117. THEORY OF SOT;XD.-A study from a mathematical point 
of view of the general theory of sound waves, the vibration of 
strings, bars, membranes and plates; refraction and diffraction 
of simple harmonic waves; pipes and resonators. Prerequi
sites: Ph. 1 a, b, c; Ma. 6 a, b, c. Third term. (Epstein or 
Darwin) (15 units) 

lZ0. HYDIIODY"A~IIcs.-Commences ,,'ith a derivation of the 
equation of continuity and the equations of motion and includes 
studies of som£' 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: 
::Via. 8 a, b, c. Third term. (Bateman) (15 units) 

121. POTEXTL\L THEORY.-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: }In. 8 n, b, c; 101. First tenn. (Bate
man) (15 units) 

12:3 a, b. THEORY OF' EI~ECTRICITY AXD }IAGXE'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
mentum, retarded potentials, stationary motion of electrons, 
radiation from electrons. Prerequisites: Ph. I n, b, c, 7' n, b, 
8 a, b; Ma. 8 a, b, c. First and second terms. (Epstein) 

(15 units each term) 

125. HIGHER DYxA~Ilcs.-::VIethoc1s of solution of the Ham
iltonian equations, conditionally periol1ic 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 [t, b, c, 1;2 11, b, 15 
fl, b; Ma, 8 a, h, c, 10 11, b, c. Third term. (Darwin or Ep
stein) (15 units) 
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126. HEAT RADL\TION AND QU,\NTU31 TIIEolty.--Historical 
treatment of the development of the mathematical theory of 
heat radiation and of the applications of the theory of quanta 
to the phenomena of specific heats, photoelectricity, structure 
of atoms, radiation of spectral lines, etc. Prerequisites: Ph. 
I a, b, c, 7 a, b, 8 a, b; :VIa. 8 a, b, c. Second term. pJillikan 
or Epstein) (15 units) 

128 a, b, c. PARTIAL DrFF'EREXTL\L EQI:ATIONS OF :VIATIIE~L\T

reAL PIIysrcs.-Theory of thc three fundamental equations of 
mathematical physics: the equation of potential, the equation 
of heat conduction and the wa\·c-cquation. Trcatment of 
Fourier series, Fourier intcgrals, sphcrical and cylindrical har
monies. A pplieations to numerous physical problellls. Pre]'('q
uisites: Ph. 1 11, b, e, ]2 <t, h; 1\1a. 8 fI, b, c, JO fI, h, c. 
Throughout the yellr. (Epstein) (9 uuits each term) 

130. STilESS ,\"'1,\1.1818 1'011 ,\UI1'1.AN1':S AX]) DllIU;IIlLES.-j).,·

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. AmOllYX,UIIcs.-Stability of airplanes, dirigible bal
loons and parachutes. Free and forced oscillations, effects of 
a gust. Solution of the algebraic equations occurring in the 
theory of stability and determination of the nature of their 
roots. Use of graphical methods. Prerequ,isites: Ph. 12 a, b; 
:VIa. 8 n, h, c, 10 a, b, c. Third term. (Bateman), (15 units) 

132. AmWLOGY.-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, h, c. Third term. (Bateman) (15 units) 
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135. IXTRoDuCTION TO ::\IATHDIATICAL PUYSlcs.--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, 
electromagnetics, and thermodynamics. Second term. ('1'01-
rna n ) (6 units) 

136. INTRODCCCTJON TO THE THEORY OF REI,ATH'ITY.-Ele
mentary development of the relativity 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 gravitation. (Tolman) (6 units) 

150. STATIS'I'TCAL MECHANICS ApPLIED '1"0 P:HYSICAl, CHE~rrcAL 
PIlOHLEMs.-'l'he equations of motion in the Hamiltonian form, 
Liolldlle's theorem. The :Vlaxwell-Bolhmann distribution 
law, Application of statistical mechanics to the theory of 
matter, and of the hohlrallm. Application to the theory of 
rate of chemical reaction, Relation between statistical me
chanics and thermodynamics. First tf'rm. (Tolman) 

(6 units) 

151. Am'A NCED TIIEIlMODYXA;>rICS AI'PI,IEIl TO PHYSICAl, 
CHEMICA!, PIlOHLEMs.-The first, second and third laws of 
thermodynamics. The concepts of energy, entrophy, free 
energy, thermodynamic potential and fugacity. Practice in 
the calculation of chemical equilibria from thermal and thermo
<lynamic data. Third term. (Tolman) (6 units) 

152. SCCUF.\CE AXil COLI.OID CI-IE;>IISTRY.-Lectures and class
room discussions with outside reading and problems, devoted 
to the general principles l't'lating to surface-tension, absorp
tion, contact catalysis, and to disperse systel1ls and the col
loidal state. Third term. (8 units) 



68 CALIFORNIA INSTITUTE OF TECHNOLOGY 

153. THER~IODYNA~IIC CHE~USTRY.-Lectures 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 upon the basis of experimental data to be gathered 
from the literature. Text-book, Noyes and Sherrill's "Chem
ical Principles." First term. (Bates) (9 units) 

160. ADVANCE\) WORK IN ENGINEERING.-Special problems 
in the various eng'ineering courses will be arranged to meet the 
needs of students wishing to do advanced work in these de-
partments. (Daugherty, Sorensen, Thomas) 

175. RESEARCH CONFERENCES IN PHYSICS.-;vleets twice a 
week for report 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. (:Vlillikan, Bateman, Darwin, Ep
stein, "ratson) 

177. SEMINAR ON R.\OIOCnE~IISTRY.-This subject consists in 
the discussion, under the guidance of different members of 
the Chemistry Staff, of various topics concerned with the 
relations of radiant cnergy to chemical phenomena. About 
the first quarter of the course is devoted to a review of the 
physical principles relating to radiation, spectroscopy, the 
electron theory and the quantum theory. In thc remainder 
of the course thcre are discussed the recent advances relating 
to the following more distinctly chemical topics: radioactivity, 
positive ray analysis, isotopes and their separation, periodic 
relations of the elements, effect of light and other radiations 
on the rate and equilibrium of chemical reactions, crystal struc
ture as determined by X-rays, properties of the solid state 
including heat-capacity, electrical conduction, etc., and finally 
atomic and molecular structure. Throughout the year. (Noyes, 
Tolman, Bntes, Ellis, Dickinson) (6 units each term) 
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IiA. HESt,.\UCH COXFEUEXCES IX CUE)[lSTuy.-This subject 
consists of reports on the researches in progress in the lab
oratory and on related ones which IUl\"e appeared in the 
literature. These conferences are participated in by all men 
engaged in research in the laboratory. Throughout the year. 
( Noyes) (2 units each term) 

ASTIlOXO)lY AND PHYSICS CUJB.-This club is a co-operative 
enterprise carried on by the physicists of the Institute and 
those of the ;Vlount Wilson Observatory. This group of from 
thirty to forty physicists meets every week at either the In
stitute or the ;Vlount 'Wilson laboratory for the discussion of 
the researches carried on by its members as well as of those 
appearing in the physical journals. 

(Courses 1:30, 126, 128, 131, 132, 136, will not be given in the 
year 192:?-I9:23 except by special arrangement.) 
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GENERAL PLAN OF INSTRUCTION 

The curriculum of the Institute is designed to gradu

atc 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 wholc that more nearly approaches the 

idcal education. 

The knowledge of English usage in oral and written 

expression; some perception of thc finer imaginativc 

quality of thc human mind displayed in literature; an 

apprcciation of historical dcvelopment, 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 acquired in using instruments in the 

laboratory and in the field; the knowledge of physical 

propcrties and limitations discovered in the experi

mental laboratories; the impetus toward research fos-
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tered by cnthusiastic directors; in short a realization of 
thc 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 morc than twenty men, an 
arrangement which allows each student an unusual 
amount of individual attention. 

Besides the curriculum there arc 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 magazincs 
in other fields. Weekly assemblies are held which are 
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 projects; 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 profession 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 largest 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, corrcsponding to thc 

third type of engineering function, which is so vital 

to the development of our industries and commerce. 

The Institute offers advanced courses leading to the 

degrees of Master of Science and Doctor of Philoso

phy. See page 63. Definite provision has been made 

for such advanced work, especially in the sciences of 

Physics, Chemistry, Mathematics, and Aeronautics. 

The Institute also makes provision for students who 

desire to prepare themselves for teaching in higher insti

tutions and for scientific research in universities or in 

governmental or industrial laboratories. The course in 

Physics and Engineering satisfactorily provides training 

for those who specialize in Physics" A separate course 

in Chemistry is, however, offered to meet the needs of 

those who desire to pursue this subject on the scientific 

side and wish to replace the engineering subjects of the 

course in Chemical Engineering by additional physics, 

mathematics, and research. 
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"ELEETRICAL, "MECHANICAL, AND CIVIL ENGINEERING 

The fundamental scientific principles are the same for 

Electrical, Mechanical, and" Civil Engine~ring. Narrow 

specialization on the part of undergraduates is not 

encouraged for the reason that necessary fundamental 

subj ects would be omitted thereby and such specialization 

often might be misplaced. The desire is rather to lay 

first a broad and deep foundation in the subj ects forming 

the basis of engineering. After two years devoted to 

thorough preparation in Mathematics, Physics, Chemis

try, Drawing, English and History, the student 

may differentiate according to his aptitude and ambi

tion. Electrical Engineering deals with the gen

eration, transmission, and utilization in many ways of 

electrical energy. Mechanical Engineering relates" to 

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

problems of manufacture. Civil Engineering comprises 

the design and construction of stationary structures 

involved in engineering projects. The professional 
courses in these three branches necessarily diverge 

more or less in the later years, each laying particular 
emphasis on subjects peculiar to itself. On the other 

hand, there are many subjects in the advanced 
years common to all three branches, for the Elec

trical, Mechanical, and Civil Engineering students all 
take courses in Surveying, Mechanism, Applied Mechan
ics, Strength of Materials, Hydraulics, Geology, Ac

counting, Electrical Engineering, Heat Engines, and 
Testing Materials Laboratory. It is the aim of the 
curriculum during the last two years to link up and 

definitely correlate the different 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 80-85, 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, h:we 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 literaturc, 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, IJeing 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 ~i

nancial Organization, Accounting and Statistics, Taxa-
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tion and Corporatc Finance deals thoroughly with the 

broad outlines and fundamental principles of thcsc sev

eral subj ects. 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 subj ects as 

corporation management, office management, purchasing 

and sales organization, as well as location of plants and 

industries, routing of materials, wages systems and wel

fare organization. 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 86 and 

87. 

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 which 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 Engineering not only aims 
to give this fundamental training, in addition to fur

nishing the requisite amount of practical engineering 

work, but it aims also to surround the student with the 
atmosphere of rcsearch from his junior year on. 

The course affords excellent preparation for graduate 

work. Such advanced work is highly advisable; for to 
give the broad cultural training, the intensive grasp of 
fundamentals, and the 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. 

CHEMICAL ENGINEERING 

The course in Chemical Engineering is of a type 
somewhat distinct from the other engineering courscs. 
Chemical industry differs from the industries based on 
Mechanical, Electrical, and Civil Engineering in that its 
operations and processes have not becomc standardized 
to nearly the same extent. The chemical cngincer can
not therefore bc 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 the 
principles of 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 tecbnical knowledge he needs, 
while enabling him to attack new problems and meet 
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difficulties far more effectively. The course in Chemical 
Engineering therefore fits men both for the operating 
side and for the development or research 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 subjects. In place of these are intro
duced advanced mathematical and physical subjects 
and additional time for research. It is intended to pre
pare able students for university teachin~" 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 
respecth'e plans and requirements. This work must be 
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arranged suhject to the approval of the faculty so as 
to form a consistent whole. 

REQUIREMENTS FOR GRADUATION 

For gi·aduation students must complete such work as 

is prescribed by the faculty for their several courses: 
the number of units is approximately 600. 

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 that time must show that he is not more than 

30 units behind the requirement in the regular work of 
his course. All subjects required for graduation, with 
the exception 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. 



~dltbulen of lltttbtrgrabuatt C!!ourntn 
EXPLANATION OF TERMS 

Subjects arc designated by a departmental abbrevia
o tion and a number. 

The number of units given in each term for any 

course is the total number of hours per week required 

in that course, including class and laboratory work and 
the estimated time for preparation. WOhen a subject 

continues throughout the year the units granted for any 

term may not be counted toward graduation until the 

subject in question is complcted. 

The year is dividcd into threc terms. The normal 

work of a term amounts to forty-cight units exclusive 

of physical education and the field work of Military 
Science and Tactics. 

In general the curriculum is made up of "required" 

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

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

record warrants the addition. l 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. Subjects are "prescribed" 

to make good the student's deficiency in preparation: 

for example, courses En. 14, and 15. 

Sec page 1."1. with reference to maximum. 



DEPARTMENT AL ABBREVIATIONS 

Aeronautics ........................................................................................ A. 
Applied Mechanics....................... . .. :\1e. 

~f~ri~~~i~~~~i~g::·.::::·.::::::·.::::·.:::::::::·.::::::.............. .................. . ... :::~~: 
Drawing __ .................................................. ................... . ............ D. 
Economics and History......................... . .................. Ec. 
Electrical Engineering.................... . ................................... E. 
English ......... ____ .... __ . ______ .... __ ... __ ...... __ ... __ .............................................. En. 
Geology .......... __ ........ __ ............................... , ..... ,., .. "., .. , .. ,., ................... Ge. 
Hydraulics ........ __ ............................................ "" ............... H. 
Mathematics .. ____ ................................................. . ................... Ma. 
Mechanical Engineering· ................................................................... M. 
Military __ ........................................ ..................... . ............. ____ ... :YIi. 
Modern Languages....................... ...................... . ........................ L. 
PhYSical Education.................... . .............. __ ... PE. 
Physics . __ ......... __ .................................... ................. . ............... Ph. 
Shop "'" ........... __ .................................................... . ..................... Sh. 
Supplementary SuhJeets (Orientation and Journals) ............ SS. 
Thesis ............ . ................. Th. 

SUBJECTS 

ALL COURSES 
FIRST YEAR 

1 Number i· I Units 
II Subject I Hours per Week 

i i Class I Lab. Prep. 
-I,-F-R-E-SH-M-A-N-Y-E-A-R--I---- -- -----,---

I 
I REQUIRED 

(Throughout the Year) 

Physics .................... Ph. 2 a, b,c. 3 2 4 9 
Chemistry .................. Ch.1 a, b,c. 3 6 3 12 
Mathematics ................ Ma2,3a,b. 3 0 6 9 
English and History ......... En. 1a,b, c. 3 0 6 9 
Orientation . ................ SS.l a, b, c. 1 0 0 1 
Drawing ................... D.l a, b, c. 0 3 0 3 

{ D~~w~h~p '. '. '. '. '. '. '. '. '. '. '. '. '. '. : : : : 
D.1d, 2a, b. 0 3 0 3 
Sh. 1-4 0 4 0 4 

Physical Education ......... '1 PE. 0 3 0 3 
Military Science ............. Mi.la,b, 1 2 1 4 

SUMMER (FIRST THREE WEEKS)l 

{ShoP ........................ 1 Sh.1-4 0 4 0 4 
or Drawmg ............... D.1d,2a, b. 0 3 0 3 

PRESCRIPTIVE 
I 

Elementary Analysis C3rd Term) I Ma. 5 2 0 2 4 

lStudents who present satisfactory evidences of proficiency in either 
of these suhjech Ul" who are excused from all equivalent number of 
units of other :->l1hjccts may complete hoth drawing and ~hop during the 
college year. 
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 
AND ENGINEERING AND ECONOMICS 

SECOND YEAR 

For Classes Entering September, 1922, and Thereafter 

Subject I Hours per Week Units 
SUBJECTS Number 

Class I Lab. I Prep. E MI C 

II. SOPHOMORE YEAR 
~~- -~- ~~-I--I--

I 
1ST TERM 

English and History ........... En. 4 a 2 0 4 6 6 
Calculus ...................... , M a. 6 a 4 0 8 12 12 
Physics ..................... 'IPh. 2 d 3 2 4 9 9 
Mechanism .................... M. 1 3 3 3 9 9 
Surveying .................... ,C. 1 a 2 3 2 7 7 
Machine Drawing ............. !D. 5 0 3 0 3 3 
Military Science and Tact.ics .... IMi. 4 a 1 2 1 4 4 
Physical Education ............ 1 'PE. 0 2 0 2 2 

2ND TERM II 

~~~:rt~s~~~. ~i~~o~~ .. : : : : : : : : : : i~':;. ~ ~ 2 0 4 6 6 
4 0 8 , 12 12 

Physics ...................... jPh. 2 e 0 6 3 9 9 
Applied Mechanics ........... 'I,Me. 1 a 4 0 8 12 12 
Valve Gears ................... M. 2 2 3 2 7 
Surveying .................... IC. 1 b 2 3 2 7 
Milit~ry Science. and Tactics .... iMi. 4 b 1 2 1 4 4 
PhYSIcal EducatIOn ............ ·IPE. 0 2 0 2 2 

3RD TERM I[ 
2 0 4 6 6 English and History .......... " En. 4 c 

Calculus ...................... 1 Ma. 6 c 4 0 8 12 12 
Phys!cs ..................... "I'Ph. 2 f 0 6 3 9 9 
Apphed Mechamcs ............ ·IMe.1 b 4 0 8 12 12 
Machi~e Drawing ............. , D. 6 0 6 1 7 
Surveymg ................... 'IC' 1 c 2 3 2 7 
Military Science and Tactics ... 'IMi. 4 c 1 2 1 4 4 
Physical Education ............ 1 PE. 0 2 0 2 2 
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

SECOND YEAR 

F or Class Entering September, 1921. 

II 
Hours per Week I, Units 

SUBJECTS ~~~b~~' , ---
-----------1'-----1' CI~ss I Lab. Prep. EM C 

II.- SOPHOMORE YEAR 1--
1

----l-

IST TERM I' 
English and History ... , , , , , . , ,'En. 4 a 
Calculus ..... ,., ... ,.,.,' " ,,' .Ma. 6 a 
Physics ...... , .. , . ' , , , , , . , , , '. Ph. 1 a 
Mechanism .... , .. """"'" ,1M. 1 
Surveying ....... , , , ' , ' , , , , , . ,I c. 1 a 
Machine Drawing, , ... , . , , , . , ,II'D. 5 
Military Science and Tactics,. , , Mi. 4 a 
Physical Education, , , , , , , . , , , ,tE. 

2ND TERM ' 
English and History ... ,,"'" ,[En. 4 b 
Calculus .......... , .... , . , , , , , Ma. 6 b 
Physics ...... , . ' ..... , . , . , , , , Ph. 1 b 
Applied Mechanics .... , ' , . , , ' ,. Me, 1 a 
Valve Gears ......... '" ,.' .. 'j M. 2 
Surveying ........ , , , , , , , , .. , , C. 1 b 
Military Science and Tactics, . , , Mi. 4 b 
Physical Education, . ' , ' , ' , , , , "PE. 

3RD TERM I 
English and History, , , . , , , , , , , En. 4 c 
Calculus ........... , .. , "., ,., Ma. 6 c 
Physics, ......... , , . , , , ' , ' .. 'I Ph, 1 c 
Applied Mechanics, , , , , , , , , ... Me, 1 b 
Machine Drawing. ",',"',., 'I "D. 6 
Surveying ........ ' , , , , , , , , , , , 'c, 1 c 
Military Science and Tactics, . ' 'I Mi. 4 c 
Physical Education, , , , ' , ' , ' , , , PE. 
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING 

THIRD YEAR 

III ~~~~~~ I' Hours per Week :1

1 

unlits 

,1 Class Lab. Prep. E M C 
-----------1---1 ______ 1_' __ 

SUBJECTS 

III. JUNIOR YEAR 'I Ii 
1ST TERM I' 

English and Current Topics .... !'En. 7 a 2 0 4 6 6 
Geology ..................... ·.Ge. 1 a 3 0 3 6 6 
Strength of Materials .......... 'iMe. 5 4 0 8 12 12 
Tes~ing ¥aterials Laboratory ... IMe. 6 a 0 3 0 3 3 
Engmeermg Journals ............ 'SS. 10 a 1 0 1 2 2 
Direct Currents ............... ,IE. 2 3 0 5 8 
Direct Current Laboratory ..... liE. 3 0 3 2 5 
Graphic Statics ............... ~ Me. 4 1 3 2 6 
Railway Engineering ........... rc. 8 a 3 0 5 8 
Theory of Structures ........... "C. 20 a 3 3 5 11 

2ND TERM II 
English and Current Topics ... . !iEn. 7 b 2 0 4 6 6 
Geology ..................... IGe. 1 b 3 0 3 6 6 
Testing Materials Laboratory .. IMe. (i b 0 :l 0 3 3 
Hydraulics ................... ,H. 1 :1 () 5 8 8 
Hydraulic Laboratory .......... IH.2 0 3 0 3 3 
Machine Design ............ ,. ,1M. 5 3 0 4 7 7 
Engineering Journals . .......... ,S8. 10 b 1 0 1 2 2 
Alternating Currents .......... E. 4 3 0 5 8 
Alternating Current Laboratory. 'iE. 5 0 :l 2 5 '8 Theory of Structures ........... liC. 20 b 3 0 5 
Railway Surveying ........... . :r 8 b 2 0 3 5 

3RDTERM 
" English and Current Topics ... En. 7 c 2 0 4 6 6 

Economics ................... . iIEe. 2 3 0 3 6 6 
Hydraulic Turbines ............ IH. 5 2 0 3 5 5 
Hydraulic Laboratory .......... IH. 6 0 3 0 3 3 
Engineering Journals ........... ISS. 10 c 1 0 1 2 2 
Electrical Machinery ........... ' E. 6 3 0 4 7 
Electrical Laboratory .......... ·iE. 7 0 3 2 5 
Thermodynamics .•............ ,IM. 15 3 0 5 8 
Machine Design ............... I:M. 6 0 6 0 6 '8 Theory of Structures ........... ',C. 20 c 3 0 5 
Railway Surveying ............ I:C. 8 c 0 6 0 6 
Highway Engineering .......... iC. 4 2 0 3 6 
Sewerage and Drainage ........ IC, 10 3 0 4 7 
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ELECTRICAL AND MECHANICAL ENGINEERING 

FOURTH YEAR 

Subject i Hours per Week II Units 
SUBJECTS Number 

:~lass I Lab. Prep. :I~I~ 
IV. SENIOR YEAR I 

1ST TERM 
Ii 

English and Current Topics .... :,En. 10 a 2 0 4 
II 

6 6 
Economic History ............ !IEe. 3 1 0 1 2 2 
Selected Economic Problems .... Ec.4 2 0 2 4 4 
Heat Engines ................. I\M. 16 3 0 5 8 8 
Steam Laboratory ............. M. 25 0 3 2 5 5 
Induction Machinery .......... K 22 3 0 6 9 
Alternating Current Laboratory.K 21 0 6 0 6 
Electrical Measurements ....... ,Ph. 5 0 4 2 6 
Heat Engineering .............. ·IM. 20 3 0 5 8 
Machine Design ............... M. 7 0 6 1 7 
Metallurgy and Heat Treatment iM. 12 3 0 5 8 

2ND TERM 
English and Current Topics ..... En. 10 b 2 0 4 6 6 
Accounting ................... 'Ec. 17 3 0 5 8 8 
Power Plant Engineering ...... M. 17 3 0 5 8 8 
Power Plant Laboratory ........ M. 26 0 3 4 7 7 
Electric Traction ........•..... E. 28 4 0 6 10 
Alternating Current Analysis ... E. 20 3 0 6 9 
Elements of Civil Engineering .. :C. 25 2 3 2 7 
Machine Design ............... M. 8 0 6 0 6 
Industrial Plants .............. 'Ec. 40 2 0 4 6 

3RD TERM . 
English and Current Topics ..... I!En. 10 c 2 0 4 6 6 
Business Law ................. 'Ec. 25 3 0 3 6 6 
Electric Power Transmission .... ,E. 44 5 0 5 10 
Dielectrics .................... iE. 52 2 0 3 5 
Specifications and Design of \ 

Electric Machines .......... '. E. 48 0 3 4 
Electrical Engineering Laboratory IE. 33 0 3 II 4 
Advanced Alternating Current 

il Machinery .................. 'IE. 40 2 0 4 6 
Elements of Civil Engineering .. C. 25 2 3 2 7 
Electric Light and Power II 

2 II Distribution ................ ! E. 30 2 0 4 
Mechanical Engineering Labora-II 

tory ....................... 1M. 27 0 3 5 II 
8 

Machine Design ............... !,M. 9 0 8 0 8 
Power Plant Design ........... ·M. 18 2 6 ... 4.".,;1 12 
Problems or Elective ........... Th.100 4 
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----- - -------

CIVIL ENGINEERING 

FOURTH YEAR 
-------- ---,- -----

SUBJECTS 

I 

Subject Ho=~'rl Urn" Number 
Class Lab. Prep. 

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

, 

II 
I 

1ST TERM I 
Englisb and Current Topics ..... En. 10 a 2 0 

I 

4 6 
Economic History ... _ ........ 'Ec.3 1 0 1 2 
Selected Economic Problems _ .. _ 'Ee. 4 2 0 2 4 
Metallurgy and Heat Treatment 1M. 12 3 0 

I 

5 8 
Reinforced Concrete ......... _ . ~C. 12 a 3 0 5 8 
Structural Design ............ _ 'C. 21 a 0 9 0 9 
Direct Currents ...... _ ........ ,E. 16 3 0 4 7 
Direct Current Laboratory __ .. _ E. 3 0 3 2 5 

2ND TERM 
I ! I 

English and Current Topics ..... En. 10 b 2 0 
I 

4 
I 

6 
Accounting .................. . Ec_ 17 3 0 5 8 
Problems or Elective ... _ .. _ ... _ Th. 100 ...... ...... ...... I 5 
Alternating Currents _ . __ ... _ . __ oK 64 3 0 4 

I 
7 

Alternating Current Laboratory. ,E.5 0 3 2 5 
Structural Design ............. 'C_ 21 b 0 9 0 9 
Masonry Structures ... _ ........ C. 12 b 2 3 3 I 8 

3RD TERM 
lEn. 10 c :: English and Current Topics ... _. 2 0 6 

Business Law ................. !Ec. 25 3 0 6 
Problems or Elective ........... ITh 100 ...... '''0'' 7 
Water Supply and Irrigation .... C. 15 4 ~ I' 

10 
Element. of Heat Engineering ... M.21 3 0 6 
Civil Engineering Design ....... IC- 21 c 0 12 o II 12 
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ENGINEERING AND ECONOMICS 

THIRD YEAR' 

I 
Hours per Week I' 

_____ S_U_B_J_E_C_T_S ____ i, ~~b~~ I Unit. ____ I_C_la_s_s Lab. Prep..:... 1 __ 

III. JUNIOR YEAR II 
1ST TERM' , I 

English and Current Topics .... liEn. 7 a 2 I 0 4 
Geology ....................... Ge. 1 a g034 1 gOg,. :38 .'1,1 Strength of Materials ......... , Me. 5 
Testing Materials Laboratory ... "Me. 6 a 
Direct Currents ............... iiE. 16 
Direct Current Laboratory ..... :IE. 3 

~l:,~~i;:r~~:~:~:::.::: : : : : : : : r .~~ .~ ..... 1 .. 1 ... 0 ..... 1"1 
English and Current Topics .... ·,En. 7 b 2 I 0 4 1,'1'. 

Geology ...................... ,Ge. 1 b 3 0 3 
Hydraulics ................... IH. 1 3 i 0 5 
Hydraulic Laboratory .......... ,H. 2 0 i 3 0 il 
Engineerinlr Journals ........... ;SS. 10 b 1 0 1 Iii, 

Alternating Currents ........... 1 E. 4 3.1 0 4 
Alternating Current Laboratory. E. 5 0 3 2 
Accounting ................... ' Ec. 16 a 3 0 6, 
Testing Materials Laboratory ... 1 Me. 6 b 0 I 3 0 Ii 

3RD TERM I " I 
English and Current Topics .... ' En. 7 c 2 I 0 ~4 I 
Economics .................... IEc. 2 3, 0 
Statistics ..................... [1 Ec. 11 1 0 
Enlrineering Journals ........... SS. 10 c 1 0 1 I 
Business Law. . . . . . . . . . . . . . . .. Ec. 26 a 3 0 5 
Financial Organization ........ '1 Ec. 20 3 0 5 
Accounting ................... Ec. 16 b 3 0 6 
Elective ...................... , . . . . . . . . .. ...... ...... . .... . 

6 
6 

12 
3 
7 
5 
2 
7 

6 
6 
8 
3 
2 
7 
5 
9 
3 

6 
6 
3 
2 
8 
8 
9 
6 

I-For first and second year schedules of this course, see pages 80 and 81. 
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ENGINEERING AND ECONOMICS 

FOURTH YEAR 

SUBJECTS 
Subiect 
Number 

Hours per Week 

Class Lab. Prep. 
---------- ---- ------'---

IV. SENIOR YEAR 
I 

1ST TERM I 
English and Current Topics ..... ! En. lOa 
Economic History ............ i Ec. 3 
Selected Economic Problems .... : Ec. 4 
Business Law ................. Ec. 26 b 
Accounting .................. Ec. 16 c 
Business Administration ........ Ec. 30 a 
Corporation Finance .......... Ec. 34 
Thesis ....................... Th. 100 

2ND TERM 
English and Current Topics .... '1 En. 10 b 
Taxation. . . . . . . . . . . . . . . . . . . .. Ec. 14 
Business Administration ....... IEc. 30 b 
Municipalities ................. :Ec.37 
Thesis ....................... iTh. 100 
Elective. . . . . . . . . . . . . . . . . . . . .. : ......... . 

I 
3RD TERM I 

English and Current Topics ..... I,En. 10 c 
Business Administration ....... 'liEc. 30 c 
Thesis. . . . • . . . . . . . . . . . . . . . . .. Th. 100 
Elective ............................... . 
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PHYSICS AND ENGINEERING 

CHEMICAL ENGINEERING AND CHEMISTRY 

SECOND YEAR 

For Class Entering September, 1922, and Thereafter 

I, S b' I Hours per Week II u Ject __ _ 
! Number 1 Units 

_____________ ·1' _____ C_I_a_sR __ L_a_b_·_I,_p_r_e_p_. ___ _ 

SUBJECTS 

II. SOPHOMORE YEAR 
i ' 

(Throughout the Year) 
English and History ........... ,En.4 a, b, c 
German ...................... :L. 31 a, b, c 

2 0 4 
4 0 6 

Calc~lus ...................... IMa.6., b. c 
PhysIcs ...... ' ................ ,Ph. 2 d, e, f I 
Analytical Chemistry' .......... ,Ch. 11, 12, 

I a, b 
Physical Education ............ IPE. 
Military Science and Tactics .... IIMiA a, b, c 

4 0 8 
3 2 4 

2 7 2 
0 2 0 
1 2 1 

For Class Entering September, 1921 

Subject 
Number 

Hours per Week 
SUBJECTS 

6 
10 
12 

9 

11 
2 
4 _._--

!i Units 
_____________ " ' _____ Class Lab. Prep. ' __ _ 

II. SOPHOMORE YEAR 

(Throughout the Year) 
English and History ........... ,:En. 4 a, b, c 
German ...................... L. 31 a,b,c 
Calculus ...................... ,Ma. 6a, b, c 
Physics ...................... ·IIPh.1 a, b, c 
Analytical Chemistry .......... :,Ch. 11, 12, 

'I a. b 
Physical Education ............ 'FE. 
Military Science and Tactics .... I,Mi. 4 a, b, c 

2 
4 
3 
4 

2 
o 
1 

o 
o 
o 
4 

6 
2 
2 

2 
6 
6 
7 

2 
o 
1 

4 
10 
9 

15 

10 
2 
4 

'-In the third term Organic Chemistry Ch. 43 is taken in place of Analytical 
Chemistry by students in the course in Physics and Engineeril1Jt. 
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PHYSICS AND ENGINEERING 

THIRD YEAR 
-----------------

SUBJECTS 
Subject 
Number 

Hours per Week 

Class Lab. Prep.' 
Units 

----I-~ -------
III. JUNIOR YEAR 

1ST TERM 
English and Current Topics. . .. En. 7 a 
Geology ...................... I. Ge. 1 a 
Advanced Calculus ........... '1 Ma. 8 a 
Analytical Mechanics. . . . . . . . .. Ph. 12 a 
Scientific German. . . . . . . . . . . .. ! L. 34 a 
Direct Current Machinery ...... 1: E. 10 
Direct Current Laboratory ..... I E. 3 

2ND TERM I, 
English and Current Topics .... :, En. 7 b 
Geology. . . . . . . . . . . . . . . . . . . . . .: Ge. 1 b 
Advanced Calculus ............ i Ma. 8 b 
Analytical Mechanics .......... 'Ph. 12 b 
Scientific German. . . . . . . . . . . .. L. 34 b 
Alternating Current Machinery.. E. 12 
Alternating Current Laboratory. E. 5 

3RD TERM 
English and Current Topics. . .. En. 7 c 
Economies. . . . . . . . . . . . . . . . . . .. . Ec. 2 
Advanced Calculus ............ 'Ma. 8 c 
Electricity and Magnetism ...... : Ph. 7 a 
Electrical Measurements. . . . . .. i Ph. 8 a 
Elements of Heat Engineering .... M. 21 
Elective ...................... I, •••••••••• 
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2 
3 
3 
3 
3 
2 
o 

2 
3 
3 
3 
3 
2 
o 

3 
3 
3 
3 
o 
3 

o 
o 
o 
o 
o 
o 
3 

o 
o 
o 
o 
o 
o 
3 

o 
o 
o 
o 
4 
o 

4 
3 
6 
5 
6 
3 
2 

4 
3 
6 
5 
6 
3 
2 

3 
3 
6 
6 
2 
8 

6 
6 
9 
8 
9 
5 
5 

6 
6 
9 
8 
9 
5 
5 

6 
6 
9 
9 
6 
6 
6 



PHYSICS AND ENGINEERING 

FOURTH YEAR 

SUBJECTS I 
Hours per Week 

Units 
____ I Class Lab. Prep. 

I~. ~2- -0- -4-- '--6--

I Subject 
Number 

IV. SENIOR YEAR 

1ST TERM 
English and Current Topics. . . . En. 10 a 

:e~~~ediE:!~~:r., pi';bi~';'~::: :~~:.~ 
Electricity and Magnetism ...... :Ph. 7 b 
Electrical Measurements. . . . . . .. Ph. 8 b 
Differential Equations.. . . . . . .. Ma. 10 a 
Research or Electives ......... . 

I ~ ~ i i 
.1. 2 0 4 1~ 

2ND TERM 
English and Current Topics .... . En. 10 b i 2 o 

3 
o 

4 

2 
4 

6 
15 

5 
6 

16 

Theoretical Physics ........... . 
Steam Laboratory ............ . 
Differential Equations ........ . 
Research or Electives ......... . 

3RD TERM 
English and Current Topics .... . 
Theoretical Physics ........... . 
Differential Equations ........ . 
Research or Electives ......... . 

~~~~~.~ . ·I···g .. 

En. 10 c 

Ma. 10 c 

90 

2 

2 

o 4 

···0·· :::~:: I 
I 

6 
15 

6 
21 



CHEMICAL ENGINEERING AND- CHEMISTRY 

THIRD YEAR 

Subject 
SUBJECTS Number 

III. JUNIOR YEAR 

1ST TERM i 

o 
o 
A 
A 

English and Current Topics ... 'liEn. 7 a 
Geology ....... , ................. ,Ge. 1 a 
Chemical Principles ............ :Ch. 21 a 
Physical Chemistry Laboratory. ICh. 26 a 

rganic Chemistry ........... '1 Ch. 41 a 
rga!,ic Chemist.ry Laboratory .. ICh. 46 a 
pphed Mechamcs ............ ,Me. 7 a 
dvanced Calculus ............ :!Ma. 8 a 

2ND TERM II 
nglish and Current Topics .... "En. 7 b 

hemical Principles ............ 'Ch. 21 b 
eology ...................... i:Ge. 1 b 

hysical Chemistry Laboratory., Ch. 26 b 
rganic Chemistry ............ .1 Ch. 41 b 

E 
G 
C 
p 
o 
o 
A 
A 

rganic Chemistry Laboratory .. , Ch. 46 b 
pplied Mechanics ............ j Me. 7 b. 
dvanced Calculus ............ ',!Ma. 8 b 

3RD TERM 
nglish and Current Topics .... lEn. 7 c 
conomics ................... . lEe. 2 

E 
E 
C 
P 
o 
o 
E 
M 
E 

hemical Principles ............ Ch. 21 c 
hysical Chemistry Laboratory'. Ch. 26 c 
rganic Chemistry .......... .. ICh. 41 c 
rganic Chemistry Laboratory' . ICh. 46 c 
lements of Heat Engineering .. M.21 
achine Drawing ............. ,D. 8 

lective in Mathematics, I 
Physics or Chemistry ........ " ......... 

Hours per Week II Units 

Class Lab. prep.llchE Ch 
------1'--

:1 

2 0 4 II 6 6 
3 0 3 

II 
6 6 

3 0 6 9 9 
0 3 1 i 4 4 
3 0 5 8 8 
0 6 0 6 6 
3 0 6 9 .. 
3 0 6 .. 9 

2 0 4 6 6 
3 0 3 6 6 
3 0 6 9 9 
0 3 1 4 4 
3 0 5 8 8 
0 6 0 6 6 
3 0 6 9 .. 
3 0 6 .. 9 

II 2 0 4 
II 

6 6 
3 0 3 6 6 
3 0 6 :i 9 9 
0 3 1 4 4 
3 0 5 

II 8 
8 

0 6 0 i 6 6 
3 0 3 ' 6 .. 
0 3 

".O"J.~ . .. 9 ...... ...... 

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

01 



CHEMICAL ENGINEERING 

FOURTH YEAR 

SUBJECTS Iii Subject 
I Number 

--I-V-.-S-E-N-I-O-R-Y-E-A-R--:' 

1ST TERM II 
English and Current Topics ..... En. 10 a 
Economic History ............ lEe. 3 
Selected Economic Problems .... 1!Ec. 4 
Thermodynamic Chemistry ..... IICh. 22 
Instrumental Analysis ......... 'I,Ch. 16 
Direct Current MaChinery ...... ,E. 10 
Direct Current Laboratory ..... liE. 3 
Industrial Chemistry ........... I\Ch. 61 a 

2ND TERM : 
English and Current Topics ..... !:En. 10 b 
Industrial Chemistry. . . . . . . . . .. Ch. 61 b 
Chemical Engineering ......... '1' Ch. 66 a 
Alternating Current Machinery. IE. 12 
Alternating Current Laboratory. ,E. 5 
Steam Laboratory ............. I'M. 28 
Research .. ~~~. ~~~~ ......... 'ICh. 70 

English and Current Topics ..... ['lEn. 10 c 
Chemical Engineering . . . . . . . .. Ch. 66 b 
Surface and Colloidal Chemistry ,Ch. 29 
Research .................... '1ICh. 70 

92 

Hours per Week II 

Class Lab. Prep.!! 

2 
1 
2 
3 
o 
2 
o 
3 

2 
3 
3 
2 
o 
o 
1 

2 
5 
3 
1 

o 
o 
o 
o 
6 
o 
3 
o 

o 
o 
o 
o 
3 
3 
8 

4 
1 
2 
6 
4 
3 
2 
4 

4 
5 
6 
3 
2 
2 
1 

4 
10 

5 
2 

Units 

6 
2 
4 
9 

10 
5 
5 
7 

6 
8 
9 
5 
5 
5 

10 

6 
15 

8 
19 



SUBJECTS 

CHEMISTRY 

FOURTH YEAR 

Hours per Week :i 
1[1 Subject 
, Number 

I 
[, Unit. 

Class Lab. Prep.' 

IV. SENIOR YEAR !I----'--1----
English anJSCu;r~~~ Topics .... ·1:En. 10 a 21 00, 41 26 
Economic History ............ Ec.3 
Selected Economic Problems .... I Ec. 4 2 0 [2 4 
Thermodynamic Chemistry. . . .. Ch. 22 033 0g 1:6 19~ 
Industrial Chemistry ........... ! Ch. 61 a 
Instrumental Analysis .......... Ch.16 
Research ..................... ',. . . . . . . .. 1 8 1 10 

2ND TERM , 
English and Current Topics .... '1 En. 10 b 
Industrial Chemistry .......... I Ch. 61 b 
Elective in Physics, Mathematics, 

or Chemistry .............. '1" ........ . Research ..................... 'ICh. 70 

3RD TERM I 
English and Current Topics ..... En. 10 c 
Surface and Colloidal Chemistry Ch. 29 
Elective in Physics, Mathematics' 

or Chemistry ............... I ..... . 
Research ..................... {h. 70 

93 

2 
3 

5 
1 

2 
3 

6 
1 

o 
o 
o 

16 

o 
o 
o 

16 

4 
5 

10 
2 

4 
6 

10 
2 

6 
8 

16 
19 

6 
8 

16 
19 



ELECTIVE STUDIES' 

SUBJECTS 
Subject 
Number 

Hours per Week I 

I 
I Units 

. Class Lab~r Prep. ___ _ 
1ST TERM, ----- i 

Electrical Communication ...... I!E. 56 2 ° 3 i: 5, 
Elementary French ............ L. 1 a 3 ... 0 .... ' .. 6 ... Ii ..... 9 ... . Chemistry (see pages ..... )..... ........ . 
Physics (see pages ........ ) .... ',. . . . . . . . . . . ........... I' ...... . 
Mathematics (see pages .... ). . . . . . . . . . . . . . . . .......... ,1., ...... . 
Military Science and Tactics ' ............ ,1 

(see pages .......... ) . . .. . ........ . 
Aeronautics (see pages .... ) . . .. . ........ . 

2ND TERM 
Advanced Electrical Engineering E. 60 

~!:?~~;i'J lo~~~l~~d E~~~~~i~' . L. 1 b 

2 
3 

Organizations ............ I Ec. 45 2 
Chemistry (see pages ...... ) . . .. . .............. . 
Physics (see pages ........ ) . . .. . ........ . 
Mathematics (see pages .... ). . ........ . 
Military Science and Tactics 

(see pages ........... ) . . .. . ........ . 
Aeronautics (see pages .... ) . . .. . ........ . 

3RD'l'ERM 
Mineralogy ................... i Ge. 5 3 
Geology ..................... '1 Ge. 8 3 
Elementary French. . . . . . . . . . .. L. 1 c 3 
Chemistry (see pages ...... ) .... , ............... . 
Physics (see pages ........ ) .... i" ••••••••• : •••••• 
Mathematics (see pages .... ) .................... . 
Military Science and Tactics 

(see pages .......... ) . . .. . ............... . 
Aeronautics (see pages .... ) . . .. . ......... : ..... . 

° 3 o 6 

° 5 

° o 
o 

3 
3 
6 

5 
9 

7 

6 
6 
9 

::::::::::::Ji:::::::: 
...... ...... 1

1

1 ....... . 

...... ...... ....... . 
II 

I-Any subject not required in a course may be treated as an elective. 
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AERONAUTICS 
PROFESSOR: HARRY BATE1IIAN 
INSTRUCTOR: ALBERT A. MERRILL 

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

4 a, b, c. AERODYNAMICAL L.\l!oR.\ToIty.-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. I a, b, c. Throughout the 
year. (Merrill) (6 units each term) 

7. AIRPLANE DESIGN.-Design ami 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 66. 
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APPLIED MECHANICS 

ASSOCIATE PlltlFESSORS: FIlEDERIC 'V. HnnncHs, JR., HO)lEO R. 
MARTEL (Civil Engineering) 

INsTRecToRs: GLENN H. BowLus, FIlEIl J. CONVERSE, FRANCIS 
'V. MAXSTADT, W AI.TEll 'V. OGIER, Ju. 

a, b. ApPLIED MECHANIcs.-Analytical treatment of prob
lems involving the action of external forces upon rigid 
bodies; composition and resolution of forces; equilibrium; 
couples; framed structures; cords and chains; centroids; recti
linear 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; 
fly-wheels; power; machines; friction; mechanical efficiency. 
Prerequisites: Ma. >?, 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, Ogier) (l>? units each term) 

4. GRAPHIC STATIcs.-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: 1 a, b. Required 
in Electrical and Mechanical Engineering courses, first term, 
junior year. (Converse) (6 units) 

5. STRENGTH 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 .. l a, b, c. Required in 
Civil, Electrical, and Mechanical Engineering, and in Engineer
ing and Economics courses, first term, junior year. (Hinrichs) 

(I>? units) 

6 a, b. TESTING MATERIAI.S LABORATORY.-Tests of the ordi
nary materials of construction in tension, compression, tor-
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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 takcn in connection with 5. Required in Civil, Elec
trical, and .:\1echanical Engineering, and in Engineering and 
Economics courses, first and second terms, junior year. (Hin
richs, Martel, Converse, Ogier, Bowlus) 

(3 units each term) 

7 a, b. Al'l>j.IED .:\IECIL\XICS ",xu STltEXG'l'H OF :\lA'l'ERIALS. 
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: 
:\Ia. 2, 3 a, b, 6 a, b, c. Hequirecl in the Chemical Engineering 
course, first Hnd second tel'ms, 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. 

TESTIXG :\L\TERL\T.S L.\Bolu'l'oRY.-The testing materiab lab
oratory has two divisions, the first a cement and concrPic 
laboratory, and'the second a laboratory for the general testini!' 
of the materials of construction. The equipment includcs 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 propertics of cement and concrete, as recommended by 
the Joint Committee of the American Society of Civil Engi
neers and the American Society for Testing :\Iateriak 
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CHEMISTRY 

PROFESSORS: ARTHl:R A. ~ OYES, S'l'VAIl'l' J. B,\'l'ES, ,J ,U1 ES E. 
BEI.L, RICHARD C. TOLMAN ' 

ASSOCL\TE PROFESSORS: JAMES H. ELLIS, WIU.LUI :'\. LACEY, 

HOWARD J. LUCAS 

I XSTRl:CTOR: ERNEST H. SWH'T 

:'\ATIONAL RESEARCH FELLOWS: AR'l'Hl:R F. BENTON, ROSCOE G. 
DICKINSOX 

RESEARCH FELLOW: RALPH W. G. WYCKOFF 

DUPONT FELLOW: RICHARD M. BOZORTH 

TEACHING FELLOWS AND GRADUATE ASSISTANTS: RICHARD 1\1. 
BADGER, ROBER'!' S. BOLAN, NATHANIEL D. CHAP~lAX, 

KENNETH H. GOODE, ALBERT L. RAY~JOND, D.WID F. 
Sl\IITH, CLARK S. TEI'l'SWORTH, LAURENCE E. WEY~JOl:TH 

Thorough training is provided in the five main divi

sions of the science; inorganic, analytical, organic, theo
retical, and industrial chemistry. Systematic instruction 
in these subjects 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 (sec especially pages 60, 67-69). 

The experience and training obtained through research 
are the most important results of the student's course in 
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chemistry. The searching and accurate methods used 
Ilnd the quality of self-reliance acquired are invaluable 
in giving the ability to solve independently the intricate 
problems sure 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) 

(1:2 units) 

1 b. INORGANIC CHEMISTRY.-A continuation of 1 a. Pre
requisite: 1 a. Required in all courses, second term, freshman 
year. (Bell and Assistants) (19 units) 

I C. QUALITATIVE ANALYSIs.-This is a study in the quali
tative analysis of solutions of inorganic substances. Six hours 
a week are 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 h. Required ill all 
courses, third term, freshman year. (Bell and Assistants) 

(19 units) 

II. ANAJ.YTICAJ. CHEl\USTRY.-A laboratory study, accollJ
panied by informal conferences, which supplements the fresh
llJan course in the same subj ect 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) 

1:2 a, b. QUANTITATIVE AXALYSJs,-Laboratory practice, sup
plemenit'd hy o('casiollal Ipcturps and by personal confer
ences, The <'ourse furnishes an introduction to the subjects 
of grlldwt'lric and \'OlIlIllt'tI'i(, analysis, Tf'xt-hook: Billsdale, 
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Quantitative Analysis. Prerequisite: 11. Hequired in Chem
istry and Chemical Engineering courses, first and second terms. 
sophomore year. (S,vift) (11 units each term) 

13 a, b. QIL\NTITATIVE ANM_YSIS.-A continuation of 12 b. 
Prerequisite: 12 h. Prescriptiye in the junior year. (Swift) 

- (8 units each term) 

la. IXSTRUMEN'J:AL 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: 1:3 h. Required in Chemistry and Chelll
kal Engineering courses, first term, senior year. (Lacey) 

(10 units) 

91 a, b, c. CHE~IIC_\L PRINCIPLEs.-Conferences and reci
tations in which the general principles of chemistry are con
sidered from an exact, quantitative standpoint. Includes 1\ 

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. 1:3 b, Ph. 1 a, b, c, YIa. a a, b, c. 
Hequired in Chemistry and Chemical Engineering courses, 
junior year. (Bates) (9 units each term) 

22. THER~[OIlYNA~lIC CHIC~fISTH.Y.-A continuation of :31 c, 
Hequired in Chemistry and Chemical Engineering courses, first 
term, senior year. (Bates) (9 units) 

26 a, b, c. PHYSICAL CHKl\[ISTRY LABORAl.'ORY.-Laboratory 
exercises to accompany .21 a, b, c, respectively. Required in 
Chemistry and Chemical Engineering courses, junior year. 
(Bates) (4 units each term) 

29. SURFACE ANIl COI.I.OTD CHE~IlSTRy.-Class-room exercises 
with outside reading and problems, deyoted to surface tension, 
adsorption, contact catalysis, and the general principles relating 
to disperse systems with particular reference to the colloidal 
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state. Supplementary laboratory work can be provided if de
sired. Prerequisite: eg. Required in Chemistry and Chemical 
Engineering comses, third term, senior year. (8 units) 

41 a, b, c. ORG.\XIC CHE~lISTRy.-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: 19 h. Required in Chemistry and 
Chemical Engineering courses, throughout the junior year. 
(Lucas) (8 units each term) 

43. ORGANIC CIIE'HSTRY.-Lectures and recitations accom
panied by laboratory exercises, dealing with the more impor
tant compounds of carbon. Prerequisite: I c. Required ill 
Physics and Engineering, third term, sophomore year. (Lucas) 

(II units) 

46 a, b, c. ORGANIC CHE:loIISTRY LABORATORY.-Laboratory 
exercises to accompany 41 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) 

48. ORGANIC CHEMISTRY LABORATORy.-Laboratory practice 
in the carrying Ollt of difficult syntheses of carbon compounds. 
Prerequisites: ·U c and 46 c. Prescriptive for qualified students, 
senior year. (Lucas) (6 to 9 units) 

49. ORGANIC AN.H.YSIs.-The first half of the term is de
voted to a study of the class reactions of carbon compounds, 
and to the identification 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. I XDrSTIIIAL CHE'fISTI(Y.-A study of the more im
portant industrial chemical procesiies, from the point of view 
not only of the chemical reactions, but of the conditions and 
equipment ncct'ssary to carryon these reactions. Required in 
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Chemistry and Chemical Engineering courses, first and second 
terms, senior year. (Lacey) 

(1 units first term, 8 units second term) 

66 a, b. CHE~llCAL EXGIXEERJXG.-A lecture, problem and 
discussion course to bring the student in touch with modern 
practice and the problems involved 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 practice. Required in Chemical Engineering course, 
second and third terms, senior year. (Lacey) 

(9 units second term, 15 units third term) 

70. CHEMICAL RESEARCH.-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 
affords 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 the results and conclusions 
of this investigation must be submitted to the faculty not latt'r 
than one week before the degree is conferred. Required in 
Chemistry and Chemical Engineering courses, senior year. 

(9 to :30 units) 

For advanced couJ'ses in Chemistry, see pages 67-69. 
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CIVIL ENGINEERING 

PIIOFEsson: FnA~ KLlX TIIO]L\S. 

Assocl.\u: PUOFESSOHS: RO]IEO n. ,\IAln·EI., ,rn.I.I";I[ \\'. 

?lIICHAEr.. 
Ixs'l'Huc'l'OH: Fmm J. Cox",mSE. 

-1 n. SURYEYIXG.-A study 0 f the elementary operations em' 
ployed in making sun'eys for engineering work, including the 
use, care lind adjustment of instruments, linear measurements, 
IIng'le measurements, note keeping and field methods. Heqnired 
in Electrical, Mechanical, and Civil Engineering courses, first 
term, sophomore year. (,\1 ichaP!, :VIm·tel, Comcrse) (7 units) 

1 h, c. ADVAXCED SUIIvEnxG.-A continuation of 1 <I, co,'
ering topographic surveys, plane-tahle surveys, triang'ulation, 
cro5s-seetifln surveys, drafting-room methods and mapping, 
lind the solution of problems. Required in Cidl Engineering 
cuun,cs, second and third terms, sophomore year. (:VIichael) 

(7 units each term) 
4.. HIGHWAY EXGI);"EEIIING.-A comparison of various 

types of highway construction; the design, construction and 
maintenance of roads and pa\'ements; methods of road im
provement; financing, contracts and specifications. Required 
ill Civil Engineering' courses, third term, junior year. (."lichael) 

(5 units) 
S a. H,\1J,WAY EXGIXEEIUXG.-A study of ccunoltlie r<lil"'ay 

location and ojlCI'!ltiOll; railway plant and equipmcnt; the solu
tion of grade problems; signaling. Required in Civil Engineer
iug cuurses, first terlIl, .i unior year. (Michael) (8 unib) 

8 IJ. ILur.wAY SUUVEYIXG.-The theory of railway luca
tion and surveys; problems relating to cunes, track layout, 
!!rarles and earthwork. Required in Civil Enginering courses, 
second term, junior year. (Michael) (5 units) 

8 C. RAII,W,\y SCItVEYING.-Ficld and office work comprlslllg 
applications of the prineiples uf course 8 b. Hequired in Ci,-il 
Engineering courses, third term, junior year. (:\1ichacl) 

(6 units) 
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10. SEWEIL\GE .um DIL\IX.\GE.-Sy,tems for the collection 
and disposal of sewage; the design of sanitary and storm 
sewers; the drainage of land; cost assessments. Hequired in 
Civil Engineering courses, third term, junior year. (.:\Iichael) 

(1 units) 
1:2 a. REINFORCED COKcRE·J'E.-The theory of l'einforced con

crete dcsign, 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) 
1;3 b. :H.\SONRY STRUCTUItEs.--Theory of design and methods 

of construction of masonry structures; foundations, dams, re
taining w~lIs, and arches. Required in Civil Enginef'ring 
courses, second term, senior ,real'. (:\Lartel) (8 units) 

15. 'VA'l'ER Sl.:l'l'I.Y AND IltlUGA'l'ION.-A study of modern 
prat'tice of the collection, storage and distribution of water for 
municipal, domestic 'lnd irrigation uses; design, construction 
and operation of systems; deals with the conditions adapted 
to irrigation developments, dams, 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) 

:,)0 a. 'fHEOUY OF S·l'ltUCTultEs.-Methods used ill the analysis 
of framed structures for the analytical and graphical deter
mination of stresses; the use of influence lines; graphic statics 
applied to roofs and bridges. Required in Civil Engineering 
COUI'ses, first term, junior year. (Converse) (II units) 

20 b, C.-THEORY OF S'l'IlUC'l'l:ItES.-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. Required in Civil Engineer
ing courses, second ancl third terl11s, junior year. (Converse) 

(8 units each term) 

21 a. STItl.:C'l'l'IL\I. DESIGS .-The design of a plate girder 
bridge and a truss bridge or a steel frame building; stress 
sheets and general drawings are made. Designing office prac-



CIVIL ENGINEERING 105 

tice is followed <IS affecting both computations and drawings. 
Required in Civil Engineering courses, first term, senior year. 
(Thomas) (9 units) 

21 b. STltLC'l'LRAI. DEsIGx.-The design of a reinforced con
crete building in accordance with a selected building ordinance, 
with compubtions and drawings. Required in Civil En!!,ineer
ing courses, second term, senior year. (Thomas, Martel) 

(9 unibi) 

21 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 
btorage upon distributed flow, determination of size and type 
of economic developmpnt. Hcquired in Civil Engineering 
courses, third term, senior year. (Thomas, Martel) 

(12 units) 
'25. ELE~IEX'l'S OJ' CIVIL EXGINEERING.-An abridged course 

of design and construction methods for structures of wood, 
steel, masonry and reinforced concrete. Hequired in Mechan
ical Engineering courses, second term, and Electrical Engi
neering courses, third term, senior year. (Thomas) (7 units) 

[S>:E ALSO SUB.TECTS E. 3, 5, 16, 64.; Ec. Ii, 25; I-I. 1, '2, ;), 6; 
~l. 1,5,21; 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. 

FIELD AXD OFFICE INs'l'RUMENTs.-Transits, levels, rods, 
rangepoles, tapes, etc., in such numbers as fully to equip the 
students for field exercises. The equipment also includes the 
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instruments necessary for work requiring the use of solar at
taC'hments, sextant, plane-tables, prismatic compass, aneroid 
barometer, and a currcnt meter for stream gauging. Plani
meters, protractors, special calculating instruments, and beam 
compasses are used by the students in office work. 

Mom:Ls.-The department has model bridge trusses of wood, 
so ("onstructed as to illustrate the behavior of the truss mem
bers under strain; model bridge joints, and a collection of 
structural shapes and construction materials. 

R}:FERENCE 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 ;\IATERIAL LABORATOuy.-(Describcd on pagc !)1.) 
This laboratory is used ill Civil Engineering courses in the in
vestigation of stresses and causes of failure in full sized 
reinforeed concretc beams, and in the general testing of the 
materials of construction. 

HYI1I1AVI.lCS L\BORATOUy.-For equipment and description see 
page U:.l. 
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ENGINEERING DRAWING 

IXSTRUCTOIlS: \VILLL\M J. AUBUltX, GLEXN H. BOWLUS 
ASSISTAXT IN ~rECHANICAL EXGINEEIIIXG: RAY~IOND \V. AGE 11 

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. DIIAWING AND LETTEIIING.-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. 

9 a, b. DESCIIIPTIVE GEOMETIIY AND PEIISPECTIVE.-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 lise of models. 

1 a, b, c, d, 9 a, h. (Above courses.) Required in ali courses, 
freshman year. 1 n, h, (" is taken during the college )'I'ar. 1 d 
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and g a, b are taken during the college year or first three weeks 
of summer. (18 units for the year) 

.5. MACHINE DR,\WING.-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. Required in 
Electrical, Mechanical, and Civil Engineering courses, first 
term, sophomore year. (3 units) 

6. :\>IACHIXE DUAWING.-A continuation of work in course 
(, 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 
Eleetrical and Mechanical Engineering courses, third term. 
sophomore year. (7 units) 

8. :\>IACHINE Du~\wrNG.-Simiiar to conrse 5. Required in 
Chemical Engineering (,Ollrses, third term, .i IIniOJ' year. 

(3 units) 
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PROFESSORS: P_\1CL PERIGORD, GRAILDf .-\. L_\lxG 
I .F.CT1CRER: EmvARD C. BARRETT 
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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. AMERICA X GOVERN~IEXT.-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 offer United States History and Government as an admis
sion subject, second term, sophomore year. (Perigord) 

(6 units) 
9. GENERAl. Ecoxo~lIcs.-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 
terIll, junior year. (Perigord) (6 units) 

3. ECONQ;\UC 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 
from the point of view of the causative and developmental 
intiuences which have produced them. Required in all courses, 
first term, senior year. (Laing) (9 units) 

+, SELECTED ECONO~IIC Pn01ILE~IS.-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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II. STATISTIcs.-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. (Wolfe) (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 comse in Engi
Ileerillg and Economics, secolld term, senior year. (Laing) 

(.]; units.) 

16 a, b, c. ACCOUNTING.-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 statistks 
in accounting will be treated and the interpretation of finan
cial reports and the graphical method of presenting account
ing facts will be studied. Hequired in Engineering and Eco
nomics course, second and third terms, junior year and first 
term, senior year. (Merrill) (9 units each term) 

17. AccocN'J'TNG.-An abridged conrse in accounting rf'
quired in Electrical, Mechallical, and Civil Engineering courses, 
s<"cond term, st'llior year. (Merrill) (b units) 

90. FINANCIAL ORGANIZATION.-A general study of the 
financial organization of society. The course includes a study 
of the following topics: Prineiples of money; nature and fnnc
tions of credit; the varieties of credit and instruments; tilt' 
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 Resene 
system. Required in Engineering and Economics, third term, 
j IInior year. (8 units) 

95. BCSINESS LAw.-The principles of law as applied to 
business affairs, including discussion of such fundamental topics 
as the defmition of law, its sources, and a hrief stu~y of the 
law governing ("on tracts, negotiable instruments, ageney, part· 
nf'rship, ('Ilt'porHtiolls, and employt'r's liahility. Heqnired in 
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Electrical, ::Vlechanical, and Cidl Engineering courses, third 
term, senior year. (Laing) (6 units) 

26 a, h. BL'SIXESS LAw.~Simiiar in scope to 575, but giving 

a more extensive treatment of the different subjects considered. 

Required in the course in Engineering and Economics, third 
term, junior year, and first term, senior year. (Barrett) 

(8 units each term) 

30 a, b, c. BUSINESS AD1\IINISTIL\TION.~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) 

3,1. CORPORATION FINANcF..~Corporation promotion; the 
issue and payment of securities; underwriting; the sale of 
speculative securities. Discussion of the principles of capital
ir,ation, the management of corporatc income, and the relation 
of dividend to income. Finaneial problems of expansion, com
bination, fmd r('construction of' corporations. Required in the 
course in Engineering and Economics, first term, senior year. 
(Laing) (6 units) 

:H. ::VI UNICIl'AUTms.~An examination of the origin, de
velopment, 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, scnior year. (Perigord) (3 units) 
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40. INDl'sTUL\L PL.\NTS.-A "tudy of the methods that arc 
employed in machine shops and manufacturing plants. The 
course is similar in scope to 34, but briefer, and especiall~' 

adapted to the needs of the practicing mechanical engineer. 
Required in :vrechanical Engineering course, second term, 
senior year. (Hinrichs) (6 units) 

45. SEMINAR IN SOCL\L AND ECONO~IIC ORGANIZATION.-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 sub,j ects 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 
dass meets once a week for b,'o hours, the first being devoted 
to lecture and the second to discussion of the problems treated 
in the lecture. Electil'e, senior year, second term. (Laing) 

(i' units) 
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I:s'sTRL'CTORS: FR,\:s'CIS \\'. }L\XSTADT, FHED L. POOLE 
RESEAHCH FELLOW IN PHYSICS: RL'SSELL ~I. OTIS 

:.!. DIREC'J' CL'RIIE:s'Ts.-Theory Hnd 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 11, b, c; :VI. 6 a, b, c, 
Hequired in Electrical and :Vlechanical Engineering courses, 
tirst term, junior year. (Sorensen, Forster, Poole) (8 units) 

3. DlUECT CL'RUENT LA1l01L\'l'ORY.-Supplementary to B. 
Uses of measuring instruments, determination of direct cur
rent machinery characteristics, and the operation of direct cur
rent 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. 

(5 units) 

~. PRINCIPLES OF AJ.'l'EHX,\~·IXG CUJIHEX'l' EXGIXEERIXG.
Elementary study of alternating currents by analytical and 
graphical methods. Theory of alternating current measuring 
instruments; inductance and capacity, harmonic electromotive 
force and harmonic current; problems of reactive circuits; 
resonance; problems of coils in series 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, .i unior year. (Sorensen, Forster, Poole) 

(8 units) 
.5. ALTERXATIXG CCRREXT LABORATORy.-Supplementary to 

~. Cses of alternating current indicating and recording in
struments; determination of characteristics of alternating cur
rent machinery, operation of alternators, induction and syn
chronous motors, and transformers. Required in Electrical 
and }Iechanical Engineering, Engineering and Economics, and 

Physks and Engineering courses, second term, junior year, 
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and in Civil and Chemical Engineering courses, second term, 
senior year. (5 units) 

6. ELECTllICM. MACHINEllY.-A continuation of cOllrses 2 
and 4. The application of the principles taught ill these 
courses to the study and operation of direct and alternating 
current machinery. Required in Electrical and Mechanical 
Engineering courses, third term, junior year. (Sorensen, For
ster, Poole) (7 units) 

1. ELECTluc.\L LAIIOIL\TOIIY.-A continuation of :l and 5. 
Efficiency tests of direct and alternating current I1W

chinery, operation of motors and generators in parallel, cali
bration of indicating Hnd recording meters. Required in Elec
trical Hnd Mechanical Engineering courses, third term, junior 
year. (5 units) 

10. DIJIECT CURRENT MACI-IlXEllY.-Abridged course ill 
direct currents similar to 2. Prerequisite: Ph. 1 11, b, c. Re
quired in Physics and Engineering courses, first term, .i IInior 
year, and in Chemical Engineering courses, first term, senior 
year. (Sorensen, Forster) (5 units) 

12. ALTERXATING CUllImxT MACI-IINERY.--A study of the 
fundamental principles of alternating current machinery. Re
quired in Physics and Engineering courses, second term, .i unior 
year, and in Chemical Engineering courses, second term, senior 
year. (Sorensen, Forster) (5 units) 

16. D IRE C"l' CURRENT :VIACIIIXEIlY.-Sirnilar to 10. Re-
quired in Civil Engineering courses, first term, senior year. and 
in Engineering and Economics courses, first term, .i lInior year. 
(Sorensen, Forster) (1 units) 

20. ALTEllXATIXG CURRENT ANALYsIs.-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 electromotive force, and current, 
nonsinusoidal wave forms; use of the oscillograph. Required 
in Electrical Engineering courses, second term, senior year. 
(Sorensen) (9 units) 
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91. ,\J.TEIUC\TING CeRRENT LAllORATORy.-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 Electrical Engineering courses, first term, senior 
year. (Forster, Poole) (6 units) 

B'2. INDUCTION :VIACHINERY~-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 Electrh'al Engineering courses, first term, senior 
year. (Sorensen) (6 units) 

B8. 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 
Rngilwering ('ourses, sPC'ond term, spnim' yem·. (Soren",pn) 

(10 units) 
30. EI,ECTRIC LIGHTING AND POWER DISTRIBUTION.-Electrie 

distribution and wiring; calculation of simple alternating cur
rent circuits; installation and operation costs and selling price 
of electric power. Required in Mechanical Engineering courses, 
third term, senior year. (Sorensen) (4. units) 

33. EI,ECTRICAT, ENGINEERING LAllORATORY.-Supplementary 
to courses 6, BO, 59. Testing insulating materials, and 
comparing dimensions and design of electrical machines found 
in the laboratories of the Institute. Required in Electrical En
giIH'ering courses, third term, senior year. (Forster) 

(4 units) 

4·0. ADV.\NCED ALTERNATING CURRENT ~L~CHINERY.-An ad
vanced study of the prinC'iples involved in alternating current 
machinery, other than the transformer, with particular em
phasis upon the induction and synchronous motors. Required 
in Eledrical Rngineering courses, third term, senior year. 
(Sorensf'n) (6 units) 
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44. ELECTUIC POWER TR.\XS}IISsIOx.-Determination of eco
nomic voltage for transmission lines; line protection; elemen
tary transient phenomena; corona; use of hyperbolic functions 
in line calculations. Hequired in Electrical Engineering courses, 
third term, senior year. (Sorensen) (10 units) 

48. SPECIl'TCATlOXS AXD DESlGX OF ELECTIlIC }L\CHIXES.
Preparation of .'pecifications and design calculations for al
ternating' and direct current maChinery. Required in Electrical 
Engineering COllrses, third term, senior year. (Sorensen) 

(4 units) 

5'2. DIELEC'l'RIcs.-The relations of phenomena of dielectries 
in high voltage engineering. Required in Electrical Engineer
ing courses, third term, senior year. (Sorensen) (5 units) 

56. ELECTRICAl. CO}DIUNICA'l'lOX,-A study of the elements 
of telephone, telegraph and call systems. Prescriptive, first 
term, senior year. (5 units) 

60. ADVAXCED ELECTIUCAL EXGIXEERIXG,-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) 

64. ALTERXATTXG CURltEXT 
Required in Civil Engineering 
year. (Sorensen, Forster) 

YL\CHIXERY.-Similar to U. 
courses, second term, senior 

(1 units) 

[SEE .uso St::HJECTS C. 1 a, '25; Ec. 11, '25; H. 1, '2,.5,6; :vI. 1, 
'2, .5, 6, 15, 16, 17, '2.5, :26, :21; :VIe. 1 a, b, 4, 5, G a, b.] 

ELECTRICAL ENGINEERING EQUIPMENT 

The laboratories of the department of Electrical Engi

Il(~ering are exceptionally well equipped with carefully 

selected apparatus and instruments of such variety and 

range as to permit the making of all the fundamental 

experiments desirable for both direct and alternating cur

rcnt studies and research work. This plan calls for a 

large yariety of machines, nearly all of which are of one 

rating', motors I 0 lI()I"~('-]lowcr 1111(1 gCllcra tors 7 1
((, kilo-
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watts, a size large enough to gh'c standard characteristic 

CUHes. They are also arranged for grouping in pairs as 

motor-generator sets which may be inter-connected to sim

ulate II power or distributing system. This apparatus 

may be classified under the following headings: Power 

apparatus-alternators, switchboards, dynamos, trans

former regulators, dc.; photometer apparatus; calibrat

ing instruments; measuring instruments, and high \'olt

age apparatus. 
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ENGLISH 

PnOFESSORS: CU"TO" K .. J Cll\', P.u:r. PERH10RD (Eco

nomics and History) 
J\SSOCIATE PROFEssons: .JOH" R. :\lACARTHUR, GEORGE R. 

MAdlINN 

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

lieyed, 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

sienal 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 subject to correction 

with regard to English composition. 

1 a, b, c. ENGLISH AND HISTORY.-This ('ollrse is designNj 
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to give the student a thorough review of the pl'inciplcs 
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 qualities 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 pl1.pers expressive of the individual student's imagin
ative and reflecth'e reaction to the subj ects discussed in that 
murse. See page 140.] 

,t n, h, C. ENGLISH A:l<1J HISTORY.-For the years J9Jl-19Jc2 
and 19o?J-19'23 this course will be primarily in 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 fundamental ideas, the events and movements 
underlying present social and political conditions. Required in 
all courses, throughout the sophomore year. 

(4 units each term) 1 

7 a, b, c. ENGUSI-I A:l<1J CURltE:l<T 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) 

'For classes entering September, 19'2;], and thereafter six 
units per term will be devoted to this subject. 
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10 a, b, c. EXGLISH .\XD CntnEXT 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 tnder
take. Required in all courses, throughout the senior year. 

(6 units each term) 

14. SPECIAL CO~IPOSI'l'IOX.-This course mar be prescribed 
for any student whose work in composition, general or technical, 
is unsatisfactory. Prescriptive. (2 units, any term) 

15. SPEJ.T.IXG.-This cOllrsc mar be prescribed for any 
student whose spelling, general or tecJ-.nical, is unsatisfactory. 
Prescriptive. (N 0 credit) 
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GEOLOGY 
l'UOFLSSOU: '\'. How.uw CL.\l'l' 

Courses 1 a, b are required of all students during the 

junior year. The assumption is that the intellectual 

cquipment of any educated man, whether he be a scientist 

or not, is incomplete without some acquaintance with the 

fundamental principles of geology. The object is cul

tural rather 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 subj ect emphasizes structural relationships 

with the obj ect of training' the student to rca son, so that 

this introductory course may serve as a foundation for 

more ad,'anced work. The historical presentation aims to 

treat in careful detail a few well selected examples 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 intcrest to the, geologist than Los Angeles 
County. 

Courses 5 alld 8 are elective courses for those who de

sirc further work of a more technical charactcr. 

1 a, b. GLor.oGY.-A presentation of the broader facts of 
the subject 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 aU courses, first and second terms, junior year. 

(6 units each term) 

S. :\IrxEH.\T.OGY.-,\ 1itlllly of the elements of crystallo/!
raphy, and of the physical and chemical properties, uses, and 
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determination of the more common minerals. 
third term, junior year. 

S. GEoLOGY.-The nature and distrilJUlion of 
bources of industrial importance. Prescriptive, 
senior year. 

Prescriptive, 
(6 units) 

geologic n:
third term, 

«(j unit» 
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HYDRAULICS 

PROFESSOR: RORER'£ L. DAL'GHERTY 
ASSOCIATE PnOFESSOn: 'VILLI AM W. MICHAEL (Civil Engineering) 
IxsTRucTons: GLENN H, BOWLUS, FRED J. CONVERSE 
ASSISTAXT: RAYMOND W, AGER 

1. HYDRAuLIcs.-Physical properties of water; hydrostat
ics; flow of water in pipes, nozzles, and channels; IlYdro
dynamics. Prerequisites: :VIe. 1 a, b, Required in Electrical, 
:Vlechanical, and Civil Engineering, and Engineering and Eco
nomics courses, second term, junior year. (8 units) 

il. HYDRAUI.IC LARoRAToRY.-Experiments on the flow of 
water through orifices and nozzles, through pipes and Venturi 
meters, over weirs, use of Pi tot tube, and tests illustrating 
fundamental hydraulic laws. Required in Electrical, Mechan
ical, and Civil Engineering, and Engineering and Economics 
courses, second term, .iunior year. (3 units) 

5. HYDnAULIC TunRINEs,-Theory, construction, operation, 
and installation of modern hydraulic turbines, and a study of 
their characteristics with a view to intelligent selection of the 
proper type for any given conditions. Required in Electrical, 
Mechanical, and Civil Engineering courses, third term, junior 
year. (5 units) 

6. HYDRAUJ,IC LARORATORY.-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 bc aUuekcd. 
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MATHEMATICS 

PROFESSOUS: H.\IlRY C. V.\X BLSK1llK, I-L\HHY B.\TE3L\X 
ASSOCIATE PUOFESSOIl: LU'l'IU:R E, "')-:.\11 

ASSISTAX'l' PnoFESSOH: Cu:nE \\' OLFE 
IxsTRccToH: Wn,LIA31 X. BrllCHBY 
TEACHIXG FELLOWS IN PHYSICS: GEORGE C. HEXXY, L\RTHCH L. 

KLEIN, S'XCI.A1ll S3IITH 

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. C03IPUTATIOx.-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 pradieable. Required in all courses throughout 
the freshman year. (Given in connection with Genenll Physies, 
g a, b, c.) 

g. ADVAXCED Ar.GElJUA.-Inc!udes 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 eqnations, includinl' 
the plotting of entire functions of one letter, the solution of 
higher numerical equations, etc. Required in all courses, first 
term, freshman year. (9 units) 

3 11, b. A~ALYTIC GEmrETIlL-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 
straight line, plane, and quadratic surfaces. Required in all 
courses, spcond aml thi]'(l terms, freshman year. 

(9 units each term) 
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5. ELE~IEXT.\RY A x.\J"YSIs.-A continuation of 2, designed 
to present portions of achanced 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 .\nalysis. Pre
s('riptiYe, third term, freshman year. (4 units) 

(; a, b, c. CALcuu: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. ADVANCED C.\J"CGLus.-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. 
(Wear) (9 units each term) 

10 a, b, c. DIFFEREXTL\L EQUATIOKS.-A study of differen
tial equations of the first order, linear differential equations 
with constant coefficients, 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 helpful in the 
study of physics, mechanics, and electrical engineering. Pre
requisites: 8 a, b, c. Hequired in Physics and Engineering 
courses throughout the senior year. (Bateman, Yan Buskirk) 

( (j units each term) 

]2. PROllAIlILI'l'Y ,\XD 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 obsenations are considered and methods of 
representing the results of approved observations by curves 
or equations are gi,'en. Electiyc. Second term. ('Volfe) 

(5 units) 
For adyanced courses in mathematics, see pages 63 anel (i-I-. 

'Calculus G a, b. c will 11e ~I unit s eaeh term for the class enter
ing Septf'n11wr, 1!-l21. 
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MECHANICAL ENG1NEERING 

PItOFESSOIlS: ROllEIlT L. D,\UGHEIt'l'1, "'. HOWARD CL\PP 
INSTRUCTORS: GLENN H. BOWLUS, FRED .J. CONYERSE, FRANCIS 

"'. MAXST~\DT, 'V~\J,TER 'V. OGIEII, JR. 

1. MECHANIsM.-Kinematics of machinery. A study of 
machine elements, cams, linkages, belt and gear drives; veloc
ity relations of parts. Class discussion, prOblems and drawing 
board studies. Required in Electrical, Mechanical, and Civil 
Engineering cours·es, first term, sophomore year. (Clapp and 
Assistants) (9 units) 

'1, V'AINE GEAIIS AND GOVEltNOlls,-A continuation of the 
work in Mechanism with special reference to valve gears and 
governing devices for steam and internal combustion engines. 
Prerequisite: L Required in Electrical and Mechanical Engi
neering courses, second term, sophomore year. (Clapp and 
Assistants) (7 units) 

5. MACHINE DESIGN.-A study of the general principles of 
machine design; design of machine parts for strength am1 
stiffness, choice of material and its adaptation. Prerequisites: 
Nle. 5, 6 a, b. Required in Electrical, .:vlechanical, and Civil 
Engineering courses, second term, junior year. (Clapp, 
Bowlus) (7 units) 

6. MACHINE D}~SIGN.-A continuation of course 5. Clas,; 
work and drawing board studies. Required in Electrical am1 
Mechanical Eng'ineering courses, third term, .iunior year. 
(Clapp, Bowlus) (6 units) 

7. MACHINE 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. Hequired in Mechanical Engineering courses, first 
term, senior year. (Clapp) (7 units) 

8. :VIACHINE DESIGN.'-The complete design of some ma
chine with the necessa;·y shop drawings. Required in Me
ehanical Engineering courses, second term, senior year. 
(Clapp, Ogier) (6 units) 

'A portion of the time ma,' he given to Special Prohlems at 
tllP option of the instructor. 
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9. OIL .\:>;D GAS ENGI:>;E DESIG:>;.-A study of thc prin
ciples and a comparison of different types of two and four 
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, timing, balancing, etc. Required in Mechanical En
gineering courses, third term, senior year. (Clapp) (8 units) 

E!. METALLUltGY A:>;n HEAT TltEA1·l\IENT.-A study of the 
methods used in manufacturing iron, normal carbon steels, 
the special alloy steels and 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 modern heat treatment methods are studied. The var
ious uses of heat treated parts and of special alloy steels for 
peculiar purposcs nre investigated. A continuation of the work 
in machine design. Hequired in Mechanical and Civil Engi
neering courses, first term, senior year. (Martel) (8 units) 

1;). TIIElt~IODYNA~IIcs.-Principles of thermodynamics, dis
cussion of propertics of gases, saturated and superheated va
pors, various cycles of vapor engines and internal combustion 
engines. Prerequisites: ::VIe. 1 n, h. Hequired in Electrical and 
Mechanical Engineering courses, third term, junior year. 
(Daugherty, ------) (8 units) 

J 6. HEAT ENGINES.-Coutinuntion of 15. Comparison is 
made of idenl R.lld actual cycles of vapor, hot air and internal 
combustion engines. Relative economics of steam engines, tur
bines and internal comhustion engines are discussed. Study is 
made of flow of vapol's and gases through orifices and pipes. 
Reqouired in Electrical and Mechanical Engineering courses, 
first term, senior year. (Daugherty) (8 units) 

17. POWER PLAN1.· ENGINEERING.-A studv 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 of combustion, and of the various apparatus 
of the power plant, including hoilers, heaters, economizers, 
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engines, turbines, condensers, gas producers, piping, pumps, 
forced rlraft apparatus, chimneys, etc. California offers many 
examples of power plants of large and small installations, in

durlinz some of the best and most modern equipment. Fre
quent inspection trips are made to these plants. Prerequisites: 
15, 16. Required in Electrical and }Iechanical Engineering 
courses, second term, senior year. (Daugherty) (8 units) 

18. POWEll PL\X'l" D,~sTGx.-A continuation of the work in 
Power Plant Engineering with a detailed study of modern 
practice. Typi<"al 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) (12 units) 

:20. HEAT ENGINEEHlxG.-Additional work in thermody
namics with s]1f'cial rcfeJ'ence to heating and ventilating, re
frigeration, and compressors. Prerequisites: I;), 16. Required 
in Mechanical Engineering courses, first term, senior year. 
(Daugherty) (8 units) 

:21. ELEJIEXTS OF HE.\'l' ENG] XEEluxG.-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 Phy*s and Engineering, and Chemical Engineer
ing courses, third term, junior year. (Ogier) (6 units) 

:2:J. STEAJI LAllOlUTOltY.-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; tebt of boiler for econom~'. Prerequisites: 15, 
16. Required in Electrical and :Ylechanical Engineering: 
courses, first term, senior year. (Daug'herty, :Ylaxstadt) 

(5 units) 

96. POWEll PI.A XT I,.\lloRATORY.--'l'e"ts of lubricants; in
vestigation (1f friction iIi bearings; fuel and gas analysis and 
calorimctl·y; further tests of steam engines, gas engines and 
steam turbhes; and tests of heating systems and complete 
power plants, R eqllired in F.lectrical and }fechanical Engi-
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neering courses, second term, senior year. 
stadt) 

129 

(Daugherty, .:\Iax
(7 units) 

91. l\!ECHAXTCAL EXGIXEEIlIXG LABOR.\TOilY. - Tests of 
power plant eqnipment and other apparatus; special tests and 
investigations suggested by previous work and lJY 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, senior year. (Daugherty, 
Maxstadt) (8 units) 

28. STEA~I L~BORATOIly.-Similar to '1.5 but adapted to the 
needs of students in Physics and Engineering and Chemical 
Engineering. Reqnired in Physics and Engineering and Chem
ical Engineering counes, second term, senior year. (Daugh
erty, Maxstadt) (5 units) 

[SEE ALSO SUBJECTS C. 1 a, '15; E. 2,3,4, .5, 6, 7, 30; Ec. 17, 
:1.5,40; H. 1,2,5,6; Me. 1 a, b, 4, 5, 6 a, b.] 

MECHANICAL ENGINEERING EQUIPMENT 

Thc mcchanical engineering laboratory provides facil

ities for making the customa'rY 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 bc attacked. The instruments may also be 

used in conjunction with equipment in outside industrial 

plants for th~ solution of special problems. 
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MILlT ARY TRAINING 

PROFESSOR: CAPTAIN HANS KR.DIEIt 

.\SSISTANT PROFESSOR: LlECTEN.\XT DOSWELL GULL.\TT 

}IASTER SERGEANT JOSEPH LARACY 

STAFF SERGEANT LOUIS H. BAILEY 

REGIMENTAL COl\Il\USSARY SERGEANT WILLIAM C. COOK 

By direction of the Secretary of War, an Engineer 

Unit 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 

mcn physically, mentally, and morally for pursuits of 

peace as well as pursuits of war. 

The policy .of the 'Val' 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 classcs practical training in engineering funda

mentals which greatly enhances the student's preparation 

for his ciYil career. 

All freshmen and sophomores are requircd to take 

)1ilitary 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 camp is 

optional. The government furnishes clothing, food, and 

quarters, and pays travel expenses to and from the 

camp. 

1 a, b, e. Mn,IT_\ltY SCIENCE AND TACTICS (Basic Course).
Freshman work eonsists of drills, lectllres, and recitations in 
the infantry drill regulations, the snwll arms firing manllal, 
interior guard duty, hygiene, sanitation and first aid, military 
courtesy and discipline. Practical instruction is p:i\'cn in 
knots and lashings, field fortifications, signaling, machine glln
nery, map reading and sketching, and ponton hridge ('on
struction. Hequired in all courses, freshman year. 

(4 units each term) 

4 a, b, c. M,UTAltY SCIENCE AND TAc'rrcs (Basic Course).
Sophomore work eonsists of drills, recitations, and conferences 
covering 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 tncldes, gins and shear,s, 
field fortifications, sketching, and bridge construction. He
qllired 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 be,~n selected by the head of the 

Institute and the Professor of Military Science and 

Tactics as qualified for further training are eligible for 

admission to the annll1ced course. Such sf'Iected 
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 

government 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. MILITARY SCIENCE AND 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 berm) 

10 fl, b, c. :MILITARY SCIENCE AND TACTICS (AclYanced 
Course).-Senior work consists of recitations and conferences 
on the following subjects: military bridges, military law, 
engineer organizations. Practical instruction is gi\'en in ridl 
military problems, mapping, and map reproductions. Elective 
in all courses, senior year. (i units each term) 
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MODERN LANGUAGES 

PROFESSOR: "'IT.LL"[ H. }b'l'LOCK 

The courses 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, hut 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. ELEl\fEN'l'ARY FRENCH.-A course in grammar, 
pronunciation and reading that will provide the student with 
a vocabulary of extent and accuracy sufficient to enable him to 
read at sight simple scientific prose. Accuracy and facility will 
be insisted upon in the final tests of proficiency in this course. 
Prescriptive for candidates for higher degrees in Physics and 
Chemistry. (9 units each term) 

31 a, b, c. ET.EMENTAHY GER>lAX.-A course in plan similar 
to Elementary French. Required in Physics and Engineering, 
Cbemieal Engineering, and Chemistry courses throughout the 
sophomore year. (10 units each term) 

34 a, h. SCIEXTIFIC GEH~L\X.-A continuation of German 
31 a, b, c, with special emphasis on the reading' of scientific lit
erature. Required in the course in Physics and Engineering', 
first and second terms, .i ullior yeal". (9 units each term) 
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PHYSICAL EDUCATION 
ASSTST.\XT PROFESSOR: S.UI A. TEXISOX 

IXSTRuc'ron: HAROLD Z . .\h:SSEDIAX 

FOOTBALL CO.\CH: \\rIT.LL\~I L. STAXTOX 

EX.UIlXIXG PHYSICL\X: LEROY B. SHEItlIY, '\I.D. 

Evcry new student must pass a physical examination 

gh'en by the Dcpartment 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 arc registered. A stu
dent ambitious to bccome 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 1111 organs 

of the human body, in order that the individual may 

meet 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; 

(s) self-control, self-sacrifice, loyalty, cooperation, 

mental and moral poise, a spirit of fair play, and sport~

manship. 

The Institute is a member of the Southern California 

Intercollcgiate Athletic Confercnce. Representative 

teams in the major sports are de\·eloped 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 program for its social and physical values, and as 

a foundation of genuine college spirit. 

The required work is divided into three parts: (1) 

setting-up drill, consisting of progressive calisthenic 
movements; (2) group games; (3) 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 

rccreational exercises, including football, basketball, 
baseball, track and field athletics, boxing, swimming, 
wrestling, and othcr sports. Required in all courses 

throughout the freshman and sophomorc years. 
(3 units each term) 
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PHYSICS 
PROFESSORS: l{om;l\T A. :\hU.lKAX, HAl\ll Y B.\TE" .\~, ClI.\IlL!:' 

G. DAn"'IN, PALL S. EpSTEIN, LLCIBN H. GII.~lDIlE, HICH

.\un C. TOLlIIAN 
.\"OCL\TE PROFESSOR: :EARNEST C. \VATSON 
.\SSISTA~T PROFESSOR: \VALTEn T. \VHITNEY 

IXSTRLCTOUS: IRA S. BOWEN, JA~rES B. FUIALF 
'l'E.\CHING FELLOWS AND GIlADU.\TE ASSISTANTS: YIcron H. BEN

IOI<'I', ROBEIlT B. BRODE, ROBEIlT C. BUilT, JESSE "W. M. Du
.:\fOND, GEOIlGE C. HENNY, AIlTHUR L. KLEIN, RUS;E!.L ~\I. 

OTIS, SIN CLAm S;"IITH 

The courses 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, 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, 
participated in by all members of the department, adds 
the inspirational and informational element and serves 
for the deyelopment of breadth of view. 

The adyanced and graduate courses are designed 
thoroughly to equip research physicists, chemists, and en
gineers. Candidates for the degree of Bachelor of 
Science select from these courses those which best fit 
their objectives, viz., research work in Physics, Chem
istry, or Engineering. 

GENERAL AND INTERMEDIATE COURSES 

1 a, b, c.l GENERAL PHYSICS.-A general college course in 

l'hysics extending through the sophomore ycar. }Tc('hmlic,,> 

and Molecular Physics are taken up for the first term, Heat, 

lFor class entering September, lOin. 
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Sound and Light the second, Electricity the third. The subject 
is presented mainly from the experimental point of view, but 
the coursc includes one demonstration lecture each week. Me
chanics, Molecular Physics and Heat, by Millikan, and Elec
tricity, Sound and Light, by Millikan and Mills, are used as 
tC'xts. A high school course or its equivalent and Trigo
nometry are required as prerequisites. Required in all courses 
throughout the sophomore year. (15 units each term) 

OJ a, b, c, d, e, f. GENEIIAL PHYSICS.-A general college course 
in Physics extending through two years. Mechanics, Molecular 
Physics, and Heat are taken up during the freshman year, and 
Electricity, Sound, and Light during the sophomore year. The 
subject is presented mainly from the experimental point of 
view, but the course includes a demonstration lccture 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. ELECTlUCAL MEASURE~IENTs.-Deals with the theory and 
u,e of electrical and magnetic measurements and methods, 
with special reference to convenience of use, precision, and 
possible sources of error. Prerequisites: 1 a, b, c; Ma. 6 a, b, c. 
Required in Electrical Engineering courses, first term, senior 
year. (Gilmore) (8 units) 

7 a, b. ELECTIIICITY AND MAGNETISlU.-A course of advanced 
work in Theoretical Electricity and Magnetism with many 
applications to electrical and magnetic apparatus and meas
urements. Prerequisites: 1 a, b, c; Ma. 6 a, b, c. Required in 
Physics and Engineering courses, third term, junior year and 
first term, senior year. (Gilmore) (9 units each term) 

8 a, b. ELECTIIIC.\L YIEASUIIEMENTS.-A course in electrical 
anrl magnetic measurements designed to accompany 1 a, b. 
Prerequisites: 1 a, b, c; Ma. 6 a, b, c. Hequired in Pbysics and 
EngincC'ring courses, third term, junior year and first term, 
senior year. (Gilmore) (6 units each term) 
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1:2 a, b. AXALYTICAL :\h:CIL\XICS.-A study of the funda
mental principles of theoretical mechanics; force and the laws 
of motion; statics of systems of particles; the principle of 
virtual work, potential energy, stable and unstable equilibrium; 
motion of particles, systems of particles and rigid bodies; 
generalized co-ordinates, Hamilton's principle and the principle 
of least action. Prerequisites: 1 a, b, C; Ma. 6 a, b, c. Required 
in Physics and Engineering courses, first and second terms, 
junior year. (Friauf) (8 units each term) 

1,') a, b. L"'J'RODGCTIOX TO l\fATHE~IATICAJ, PHYSIcs.-An in
troduction to the application of mathematics to physics and 
chemistry, and practice in the solution of problems. Prereq
uisites: 1 a, b, C; ilIa. 6 a, b, c. First and second terms. 
(Friauf) (8 units each term) 

:?O a, b. PHYSIC,H, OPTIcs.-Lectures and class work deal
ing with the fundamental theoretical equations of diffraction, 
interference, etc., and their experimental verification. Prereq
uisites: 1 a, h, c; Ma. 6 a, h, c. (Whitney) 

(9 units each term) 

:?1 11, h. LAllOR,\'1'ORY OPTICS.-A course in advanced lab
oratory work in light, consisting of accurate measurements in 
diffraction, dispersion, interference, polarization, and spectro
photometry. Prerequisites: 1 a, b, c; Ma. 6 a, b, c. (Whitney) 

(6 units each term) 

Fur advan('ed ('uuroes in physics, see pages (j,')-137. 
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SHOP INSTRUCTION 

IXSTRLCToRS: ARTHIeR F. HALL, OSCAR L. HEAl,D, \YALTER ,r, 
)'IARTIN, FRA::S-CIS W. l\IAXSTADT 

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 gh'en 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. 'VOOD WORKING. PROPERTIES OF WOOD AND OTHEII :VIA
TERIALS USED I::S- TnfBER CONSTIIUCTIO::s-.-Study of wood growth 
and structure from illustrative timber sections; discussion of 
the relation of wood-cell strncture to strength, hardness, etc., 
of timber; experimental comparison of wood and metals as to 
their strength and other properties; strength of joining devices, 
as glue, nails, joints; study of the general design and operation 
of wood working tools and machines. 

2. FORGING. HOT 'YORKING OF :vrET.\Ls.-Experimentnl 
study of the strength, hardness, ductility, etc., of steel, wrought 
iron, cast 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 yarious metals; essential requirements in the de
sign and operation of forges, heating-furnaces and metal work
ing tools or machines. 

3. PATTERN MAKING. }IETAL CASTINGS ANIl THE PATTERNS 
THEREFoR.-Lee1ures on the requirements of patterns for metal 
castings; the necessity for and the determination of the 
amount of shrinkage, draft and other allowances; the effects 
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of chilling and other heat treatments on cast metals; study 
of moulding methods and pattern construction. 

4·. MACHINE SHOP. COLD WORKING OF ~IETAr.s.-Experi

ments in the cutting of metals with shears, files, cold chisels and 
drills, in lathes 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 subj ects) Required in all courses, first three 
weeks of summer, or during the freshman year. 

(19 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 tht' 
campus, and the Institute has exclusive use of this equipment 
and the services of the instructors on certain days for In<;ti
tute students. The wood working, pattern making, forge and 
machine shops are all amply equipped to carryon the work 
of the Institute as outlined above. 

SUPPLEMENTARY SUBJECTS 

1 a, b, c. ORIENTATION.-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 tht' 
fields of engineering and science, with a special view to prep
aration for an intelligently chosen professional life. Reqllired 
in all courses, throughout the freshman year. 

(1 unit each term) 
10 II, b, c. ENGINEERING .TouRNALs.-Recent developments 

and noteworthy achievements in engineering practice are ob
served and discussed; the student is required to report in 
abstract 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, throughout the junior year. 

(2 units each term) 

THESIS 

100. THESIS OR SPECIAL PROBLEMS.-A thesis will 

be prepared or 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 thc 

end of the first and second terms following. The thesis 

must be submitted 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 subj ects 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 

upon the course. See pages 84., 85, 87. 

[For a description of the Thesis requirements in the Chem
istry and Chemical Engineering COllrs{'s, see j>ag'p 10:2.] 
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,ril!t.s 
TRAVEL SCHOLARSHIPS 

JUNIOR PRIZE 

HOWARIl GOCKI.EY VESPER 

FRESHMAN PRIZE 

LAWRENCE HOIlIlS ,\CRES 

DUPONT SCHOLARSHIP IN CHEMISTRY 

ALFUED \YHEELOCK KXIGHT 



loster of ~tu~euts 
_-\bbreyiatiollE: E.. Electrical Engineering; }I., }lechanical En

gineering; C., Civil Engineering; eh., Chemistry; ell. E .. Chemical 
Engineering: Phy .. l-'hysics; Phy. E., Physics and Engineering; Eng. 
Ec., Engineering and Economics; G., General Courses. 

GRADUATE STUDENTS 

Xame and Home ... \ddress 

BADGEn, HICHAIID McLEAN Ch. 
B.S., California Institute of 

Technology, 1921 
JIonrovia, California 

BENIOFF, VICTOR HVGO Ph. 
B.A., Pomona College, 1921 

Pasadena 

BOLAN, HOBERT STU MIT Ch. 
B.S., Massachusetts Institute of 

Technology, 1919 
);I.S., University of Pennsyl

vania, 1920 

Dorchestel', Ma88achu8ett,~ 

BOWEN, lIlA SPRAGUE Ph. 
A.B., Oberlin College, 1919 

Houghton, ;Yew York 

BOZOU'l'H, RICHAIW );hL'l'OX Ch. 
:\.B., Reed College, 1917 

Portland, Oregon 

BIU"lLDI, JOSEPH HCSSELL 

B.S., 'Washington College, 
Baltimore, JIar,~land 

Ch. 
191·J 

Local ..::\ddress 

2U Highland Place 
);Ionrovia 

1295 E. Villa Street 
Pasadena 

1122 Division Street 
Pasadena 

1170 Steuben Street 
Pasadena 

119 S. Craig Avenue 
Pasadena 

1164 Stenben Street 
Pasadena 
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GRADUATE STUDENTS-Continued 

X ame and Home Address Course 

BRODE, ROBERT BIGHA~[ Ph. 

B.S., Whitman College, 1921 
Walla Walla, Washington 

BURT, ROBERT CADY Ph. 

E.E., Cornell University, 1921 
Battle CI'eek, Michigan 

CHAI'MAN, NATHANIEl, DABNEY Ch. 

B.S., University of Virginia, 
1919; M.S., 1921 
Standm'dsville, Vil'ginia 

Du':\lOl'ID, JESSE WILLIAM MONItoE 

Ph. 

B.s., California Institute of 
Technology, 1916 

:\1.S., in E.E., Union College, 
1918 
Pasadena, California 

ENDRES, HERBERT ARTHUR eh. 

B.A., Stanford University, 1990 
M.A., University of Akron, 1991 

L.os Angeles, California 

GLASBY, WHIT~IAN KENNETH Ph. 

A.B., Occidental College, 1991 
L.os Angeles, California 

GOODE, KENNETH HANCOCK Ph. 

S.B., University of Chicago 
1921 
Chica.go, Illinois 

Local Addre,o;:; 

1192 Divi!:>iun Strept 

Pasadena 

1110 Steuben Strept 

Pasadena 

23+ S. Sierra Bonita 
Avenue Pasadena 

615 S. :tlentor Avenue 
Pasadena 

+0+ W. Forty-nirith 
Street Los Angeles 

325 S. Grand /tvenue 
Los Angeles 

1122 Division Street 
Pasadena 
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GRADUATE STUDENTS-Continued 

X ame and Home _ \cldress Course 

GREE:S LEES, ALEC LI.OYU Ph. 

}I.A., Queen's University, 19:20 
Kingston, Ontario, Canada 

HENNY, GEOIlGE CHRIS'l'IAN 

A.B., Reed College, 19:20 
Portland, Oregon 

Ph. 

KIIIKl'A'J'RICK, PAUL 

B.S., Occidental College, 
L.os Angele.~, California 

Ph. 
1916 

Kl.EIX, ARTHUR LOUIS Ph. 

B.S., California Institute of 
TechnologY, 19:21 
L.os Angeles, California 

YIARLY.'MA, TOYOKI 1'h.E. 

f\.B., 'Villiam Jewell College, 
19:20 

OGIER, WAJ~TER Wn.LIAMS, JR. }I. 

B.S., Throop College of Tech
nology, 1919 
Pasadenct 

0'l'I8, Ht.:SSELL :\IOIlLEY Ph. 

B.S., California Institute of 
Technology, 19:20 
Pasadena 

RA Y;)IOXD, ALBERT L. Ch. 

B.S., California Institute of 
Technology, 19S?1 
Pasadena 

Local Address 

11:22 Divbion Street 
Pasadena 

11:22 Division Street 
Pasadeu:t 

1555 West A venue c!6 
Los Angel~s 

102 X. :\lichigan Avenue 
Pasadena 

B7 E. Walnut Street 
Pasadena 

1286 Stevenson A venue 
Pasadena 

38:2 E. California Street 
Pasadena 
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GRADUATE STUDENTS-Continued 

Name and Home Address Course 

SlIIITH, DAVID FREDERICK Ch. 

B.S., California Institute of 
Technology, 19.20 
Springdale, Connecticut 

SMITH, SINCLAIR Ph. 

B.S., California Institute of 
Technology, 19.21 
Pasadena 

TEITSWORTH, CLARK SAU;)[ Ch. 

B.S., Stanford University, 1919 
L.os Angeles, Cal'ifor1tia 

\L\RKEU, AUTHUR How AUD Ph. 

A.B., University of Colorado, 
1917; B.S. (E.E.,) 19.20 
lfIonrovia 

\VEY)lOLTH, LAUUEKCJ; EI.;\[ER Ch. 

S.B., :\lassachusetts Institute of 
Technology, 1990 
DextM', :Maine 

Local Address 

966 S. Michigan Axenue 
Pasadena 

102 N. :\Iichigan A venue 
Pasadena 

9i5 S. Hobart Boulevard 
Los Angeles 

:311 .Eo Palm Avenue 
Monrovia 

110 S. Sierra Bonita 
Avenue Pasadena 

SENIOR CLASS 
Kame and Home ~\ddn:~s Course 

.-\GER, RAY~lOKD ~'ELI.1KGTON E. 
Pasadena 

:\LJ~ES, GORDON AI,BEUT Ch. 

Alhambra, Califol'ni!t 

A:>IES, PALL RUSSELl, 

Los Angeles, California 

BARHITE, HAROLD STEVENS 

Pasadena 

Ch.E. 

Local ,\ddress. 

110 S. Sierra Bonita 
Avenue Pasadena 

9100 S. Sixth Street 
Alhambra 

830 .Melrose A venue 
Los Angeles 

1771 Garfield Avenue 
Pasadena 
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SENIOR CLASS-Continued 

Name and Home Address 

BATTY, BLAKE ELWOOD 

Los Angeles, CaHfol'1l'ia 

BEAR, ERNEST RALSTON 

Hemet, California 

BEMAN, 'Vn.LARD JAR\'IS 

Pa.vadena 

BENIOFF, BEN 

Los An.qeles, Califoj'nia 

BIDDLE, CUARI.ES .JONNI·HAN 

EM'keley, California 

Course 

C. 

E. 

Ch.E. 

c. 

l\J. 

BRADY, HAROI.]) ~hCHAEL 1\'1. 
Lo.' Angele •• , California 

BIIIDGEFORD, FRANK ROREII'!' eh.E. 
Pl1sadeJll! 

BnUCE, HOIlERT :VIANYIlIER 

Pa .• ailc1!a 

BVI.KLEY, OI.COTT HEEDER 

Lanca .• tej·, C(tiifo'l'1l'ia 

BeRKS, .J ESSE 

Venice, California 

CATLAN]), AI.FRE]) CI.ARK 

Santa A1W, California 

CI.EVER, GEOIWE HENRY 

T'an ?I''/t.'!s, California 

CRIss~rAN, ROIIEIIT JAMES 

Santa Ana, California 

DARNEI.I., DONAI.D 'VHITEI.F.Y 

Santa. A1U1, Calif a I'll ia 

1\1. 

E. 

eh.E. 

:\1. 

c. 

:\1. 

Local .\ddreso 

Dormitory 
Pasadena 

3.'33 S. Chester A \'enue 
Pasadena 

(l.S S. Parkwood Avenue 
Pasadena 

Dormitory 
Pasadena 

DormitOI'Y 
Pasadena 

In E. Avenue 39 
Los Angeles 

37.; N. Mieiligan Avenue 
Pasadf'na 

4::17 X. Los Hohles 
Al'eIllJe Pasadt'n:l 

339 S. Chester A venue 
Pasadena 

1'107 Supt'rba A I'enue 
Veni('p 

3!il S. Euclid Avenue 
Pasadena 

(l32 Onk Knoll Avenue 
Pasadena 

Dormitory 
Pasadena 

Dormitory 
PasadeIa 
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SENIOR CLASS-Continued 

Xame anu Home ~\dclress Course 

DEYOE, .L\Y JOXATIL\N }I. 

Santa £1 Ita, California 

ERIl, LOLlS HENRY Eng.Ee. 

Bl Se.'lundo, California 

FI.IDIING, THO)LlS JEFFERSON . E. 

Pasadena 

GARFIELD, ARTHUR .JLLIUS, JR. 
Pasadena Eng.Ee. 

Gn.T.IES, ROIlERT Ch.E. 

Alhambra, Califo1'nia 

GROAT, EDMUND TORDIIOFF E. 
Whittiel', Califol'nia 

HAI"L, ALIlERT DUNIIAR Ph.E. 

Pasadena 

HATHAWAY, EDWARD ASHER lYl. 
Lo.~ Angeles, California 

HESS, EDWARIl REN~ E. 
Los Angeles, California 

HONSAKER, JOI·IN, Ju. C. 
Pasadena 

HOPKINS, GEORGE HAROLIl .M. 

Pasadena 

HOPl'EII, FRANCTS LOGAN 

Pa.~adena 

HOWAIIIl, JOHN HAROT"1l 

8an Diego, CalifO'l'nia 

HOWE, Gl,ENN ELLIOTT 

L08 A ".'Ieles, Califomia 

Ph. 

lVI. 

E. 

Local ~-\ddre.-;~ 

139 S. Catalina Avenue 

Pasadena 

3,jJ S. Euclid Avenue 

Pasadena 

10G.2 slaple Street 

Pasadena 

3fl S. Lake Avenue 

Pasadena 

399 S. }Ientor Avenue 

Pasadena 

351 S. Euclid Avenue 

Pasaden;t 

GOi) Galena A venue 

Pasadena 

1,,65 ·W. Twenty-third 

Street Los Angeles 

:i?0l:i? S. Grand Avenue 

Los Angeles 

959 Topeka Street 

Pasadena 

138 X. Catalina Avenue 

Pasadena 

31;; S. }Tentor Avenue 

Pasadena 

6.25 E. California Street 

Pasaden'i 

-UG S. Alexandria 

A venue Los Angeles 
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SENIOR CLASS-Continued 

Name and Home Address 

KEITH, CLYDE HOSWELL 

Pasadena 

KE)IP, EDW"IRD GEOFFREY 

Pasadena 

Course 

Ph.E. 

C. 

KXIGHT, ALFRED 'VHEEI.OCK ChY. 
Glendale, California 

KonTZ, RUSSELl. HARRY Eng.Ee. 

Los Angeles, Califo1'wia 

LARSON, LINXE~ CLAREXCE E. 
Los Angeles, Califo1'nia 

LEARNED, KENXETH AYI.WIX 

Pasadena 

LEET, CECIL 

Det1'oit, iVl'ichigan 

LEWIS, HOWARD BRADBURY 

Pacoima, Califon!ia 

E. 

}IACKENZIE, DOUGLAS C\JU,YLE C. 
Pasadena 

}lARSH, HALLA X l\'EIL }I. 

San Diego, Califo1'ni" 

}IAVRER, FREDERIC AXIlJtT:II' eh. E. 
H olly1/l00d, Calif01'l/ia 

}IYERS, TnO::\IAS G,IRY F 
Pasadena 

XORTH, JOHN R,UXSFORD E. 

Sawtelle, Cali/ol'ilia 

OGDEX, HAROLD STEPI1EX E. 
L.os Angeles, C(//ilom;a 

Local Address 

1301 Forest /"'enue 
Pasadena 

399 S. }Ientol' A ycnue 

Pasadena 

1:101 E. Califo1'l1ia 
Ayenue Glendale 

IIG:~ E. Steuhen Street 
Pasadena 

351 S. Euclid Ayenue 
Pasadena 

13:2 X. Euclid Avenue 
Pasadena 

90" Lincoln Avenue 
Pasadena 

Dormitol'y 
Pasadena 

:2·J.:lO }Iohawk Street 
Pasaden~\ 

(j:2;3 E. Calif o 1'I1i a Street 
Pasadena 

39!l S. }Ientol' Avenue 
Pasadena 

:286 1\'. }lentor Avenue 
Pasallt'na 

1:23 Santa Monica 
Boulevard Sawtelle 

45 S. Hudson A yenue 
Pasadenil 
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SENIOR CLASS-Continued 

Name and Home Address 

PIERCE, IRA SMI'rn 

Course Local Address 

A lhambra, California 
)1. 731 Obispo Street 

Alhambra 

POTTER, \VILU.UI DAYTOX 

L.os Angeles, Califol'lIia 
C. 99 N. Chester Avenue 

Pasadena 

POWERS, CHARI,ES \VAl,DO 

San P{nll'o, Califo?'nia 
M. 99 X. Chester Avenue 

Pasadena 

PRESTO", RAY WAJ,I.ACE 

L.OR Angeles, CalifOj'nia 
Eo :1/)1 S. Rnelid Avenue 

REYXOI,DS, MA YX Alill STUCKEY 

A llwm.bm, Califo?'n:ia Ch.E. 

IhTCHIE, CIlAltr.ES FISHER 

Pasadena 

RORERTS, FltANK FilED 

Pasadena 

ROHLOFF, DEWEY CHARLES 

Venice, Califo1'11ia 

eh.Eo 

.:\1. 

SCHNEInER, WARREN ARTHUIt 

Eng.Re. 

Lo~ Angeles, OalifM'nia 

SEARES, RICHARD UR}fV Ph. 

Pasadena 

SUIEI.D, JOHN EDWARD C. 

South Pasadena, Califor11ia 

SnlCGART, DOXALD Fnn,D C. 

LlJs Angele.~, California 

SnrpSON, CHARLES Fru.}roRE (T. 

Jlonrovia, Ca/if01'11ia 

S}UTH, GEORGE KDIPER Eng. Ee. 
Pasadena 

Pasadena 

907 N. Stoneman Avenue 
Alhambra 

;)095 E. Colorado Street 
Pasadena 

,520 Mountain View 
Strpet Pasadena 

Dormitory 
Pasadena' 

116::1 Steuhen Street 
Pasadena 

3.n S. Rnclid Avenue 
Pasadena 

22.5 Fair View Avenue 
Sonth Pasadena 

144 S. Gramercy Place 
Los Angeles 

5:147 N. Magnolia Avenne 
:\fonrm'ia 

466 AlpiIH' Street 
Pasadena 



ROSTER OF STUDENTS 151 

SENIOR CLASS-Continued 

'xame and Home ~\dJress Course 

SPEXCE, ARTHUR "\'ARD Eng.Ec. 

Los Angeles, California 

Local Address 

101-1, X. Coronado Street 
Los Angeles 

SPEXCER, GERALD GLENWOOD 

A lhambm, California 
M. n. F. D. 8, Box H9 

Alhambra 

T.\GGART, \VILLLur lVLn:RlcE 

Los Angeles, California 
C. 399 S. :Mentor ~henue 

Pasadena 

TAYLOR, WILLIAM TREAT 

Los Angeles, California 
E. 3939 W. Seventh Street 

Los Angeles 

TIl\10URIAN, HAIGAI,OIS 

1<'r8sno, Califol'nia 
C. 545 Jackson Street 

VARNEY, CHARLES \VnLLur, Ju. 
Eng.Ee. 

Ocean Beach, California 

VESPER, HOWAUD GOCKl"EY Ch.E. 

Pasadena 

~'AI.LING, LLOYD ANDREAS C. 

Los Angeles, Calif01'nia 

W;\LTER, JOHN PAUL E. 

Pasadena 

\VARNER, LESTER ORVILLE Ch.E. 

Valedon, New 111 e,vico 

\YEBSTER, Gr.EN ~IEURILL Eng.Ee. 

Hollywood, California 

\\'ELLS, LEWIS JUDSON E. 

Watsonville, Calif01'nia 

\VESSELER, MARTIN JACK C. 
A lhambra, California 

'VHIS'nER, ARTHL'R yIcLEOD Ph.E. 

Chino, California 

Pasadena 

351 S. Euclid Avenue 
Pasadena 

590 Summit Avenue 
Pasadena 

399 S. ~lentor Avenue 
Pasadena 

,t9 S. Madison Avenue 
Pasadena 

-1,05 W. Hose Hoad 
San Gabriel 

1846 K. Van Ness Street 
Hollywood 

341 S. Holliston A venue 
Pasadena 

404 Palm A venue 
Alhambra 

171 K. lVIichigan A venue 
Pasadena 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

SENIOR CLASS-Continued 

Xamc and Home ~\dclres . ..; 

\Yu.sox, FAI\I\.\XD 

Course 

E. 
South Pasadena, Ca/ilontia 

Local.\ddre,s 

1:;18 Fremont A\'enue 
South Pasadena 

JUNIOR CLASS 
~ al11C and Home Address 

.\D.DIS, ClcIAI\U;S DOX.H.D 

Pomona, CaUlornia 

Course 

.AI,BI\IGHT, H.moLD Llnns 

Santc! Ana, Calilorwia 

• \LCOCK, JOSEPH HOIlXEY 

Pillmofe, CaUlorwia 

J\I,COIlN, }IAx 

Pasadena 

B.\LER, \\"lU,MtIl EWIXG 

Pasaden(! 

B.\KER, FLOYD AU'l'IILH 

•. / naheim, Calilofllia 

Ch.E . 

}f. 

Ch.E. 

E. 

B.\XGH.Uf, \VILUAM L.\llltIBEE C. 

JI emet, California 

B.\ XKS, SYDXEY ALl.EX 

Los Angeles, Caz.ilol'llia 

B.\UXET'l', HAIIOI,D AU'l'HLU 

PaMtdenc! 

Ch.E. 

C. 

BL.\KELEY, LOllI,}; EJ.I.8WOll'l'lI 

Los .lllge/es, Calilornia Eng.Ee. 

BIL\\'EXIlER, XOHItiS FUAXKUX 

Ch.E. 
Hernws(! Beach, Calilomia 

DAYIS, \VUl'l"l'OX P"'RSOXS 

PascuZenc! 

DAY, HAIIOLD HOBBlXS 

Los Angeles, Caliloruict 

c. 

Ch.E. 

Local Address 

4·:3:; S. Lake A venue 
Pasadena 

Dormitory 
Pasadena 

1170 Steuben Street 
Pasadena 

83 S. Chester A venue 
Pasadena 

J(j S. Bonnie J\ venue 
Pasaden:l 

Dormitory 
Pasadena 

1396 E. Colorado Street 
Pasadena 

Dormitory 
Pasadena 

81 E. California Street 
Pasadena 

339 S. Chester A venue 
Pasadena 

.39 S. \Vilson Avenue 
Pasadena 

395 Hamilton A venue 
Pasadena 

.30S S. Fickett Street 
Los Angelcs 
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JUNIOR CLASS-Continued 

Xame and I-lome ~\ddress Course Local AdJre:,s 

DE LA HOCHA, LA~IllERTO <.:. 331 S. ~Ientor A\'enue 
Culiaian, Sinaloa, :b:lexico Pasadena 

Du.LON, LYLE ~1. 317 S. Norton Avenue 
Los Angeles, California Los Angeles 

Dt:NCAN, ARTHt:R GIBSON 
Los Angeles, Calif01'l!ia 

EL~IORE, Hoy OVID 

Alhambra, Califomia 

ENDIC01T, HAROLD SHAYI,ER 
Pomona, CaUfornia 

E. 

E. 

E. 

EVANS, BERNARD GWYNNE Ch.E. 
Santa Monica, Califomia 

EV,\NS, GEORGE P.\ULL E. 
San Diego, California 

FITCH, CUARLES EDWARD 
Hollywood, Califo1'1lia 

FOWLEII, LELAND DEAN 
Redlands, California 

GILllERT, 'VALTON 
Victoria, B. C., Canada 

GoonWIN, H.\IIltY STuAR'r 
Pomona, Califo1'1lia 

GIUY, GEORGE DONALD 
H olly1cood, California 

GREENE, GEORGE ARTHUR 
San Pedro, Califo1'1lia 

H,nDIOND, ROllEU'l' JA~rEs 
Anaheim, Califol'llia 

E. 

E. 

,,1. 

"I. 

Ch.E. 

E. 

E. 

Dormitory 
Pasadena 

399 S. ~lentor A venue 
Pasadena 

Dormitory 
Pasadena 

399 S. Mentor Avenue 
Pasadena 

10J:! Del ,Mar Street 
Pasadena 

10.10 S. EI ~lolino 
Avenue Pasadena 

11:2:3 Division Street 
Pasadena 

1109 Chicopee Street 
Pasadena 

J17 S. Hudson Avenue 
Pasadena 

H9 X. Wilton Place 
HollywoOd 

638 S. Gaffey Street 
San Pedro 

131 S. "Iichigan Avenue 
Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address 

HALL, ALVA CHARLES 

Gardena, California 

HAND, WILLIAM PARKER 

Pasadena 

Course 

Ch.Eo 

HARRIES, DAVID GItIFFrL'H, Ju. 1,' ",. 
San Bernardino, Calif01'llht 

HASTINGS, ROBERT CLINTON 

Pasadena 

HENSON, FRED C. 

Pasadena 

Ch. 

M. 

HICKEY, ARTEMAS SHATTUCK, Ju. 

Los Angeles, Califol'1tia E. 

HICKEY, GEORGE ISBELl. E. 
Los Angeles, California 

HOPPEU, BASIL Ch.E. 

Glendo1'ct, California 

HOWARD, CHARLES STETSON C. 

Hemet, Califomia 

KENDAU" DOUGI.AS GARNE'l"!' ~l. 

Lus Angelos, Californie, 

KmSUNG, LOUIS G. 
Lu:; Angeles, Califorllia 

KIRKP,\TRICK, L. ~IERLE Ch. 

H oopeston, Illinoi.~ 

KUFFEL, GEORGE COLE Ch.E. 

Pasadena 

LARSON, JOSEPH En;uE'l''l' E. 
Los Angeles, California 

Local Address 

59 S. Wibon A venue 
Pasadell:i 

7S4 Eo Villa Street 
Pasadena 

Dormitory 
Pasadena 

41 W. Bellevue Drive 
PasadenCl 

966 N. Stevenson Avenue 
Pasadena 

351 S. Euclid Avenue 
PasadenCl 

351 S. Euclid Avenue 
Pasadena 

gOS S. Michigan A venuc 
Pasadena 

313 S. Chester Avenue 
Pasadena 

Steuuen and Michigan 
Strcets Pasadena 

l(j(jl Childs A VCllue 

Los Angeles 

3g7 S. Holliston Avenue 
Pasadena 

1767 San Pasqual Street 
Pasadena 

351 S. Euclid Avcnue 
Pasadcna 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

LITTLE, FRED GEORGE E. 
Los AnHeles, California 

LOUGHRIDGE, DOXAI.D Hm.T Ch. 
Pasadena 

LUKENS, :VIITCHEI.T. Eng-.Ee. 
Pasadenrt 

LYNX, FOREST LA VERXE 

Los Angeles, Califonlia 

MACDoNALD, .TOlIN ARTHUR 

Pa.~adena 

:VICCT.UNG, FREDERICK .J AMES 

E. 

C. 

. Hunt-inrlton Pa1"k, Oalifo1"llia 

McKAlG, ARCHIE 

San Dierl0' Calif01"lIia 

McKEE, GEORGE 'l'HO'fAS 

Pa.mdena. 
C. 

:vr cMn.T.AN, LAURENCE CARROT. .\1. 
Pasadena 

:vrORGAN, KEXNETU FREDEIIICK E. 
Pomona, California 

MOTT-Sl>fJTH, LEWIS MOIlTON 

Lo.~ Anrlele.~, Calif01"wia Ph.E. 

;\ms, HENRY Tonn 
Pasadena 

OWEXS, CI,ARENCE RICE 

Smrfel/p, CalifOJ'n ia 

PE~rIlERTO", ROBEIIT B. 
IVhi//in·. Oalifornia 

Ch.Eo 

C. 

Local Address 

1.56 X. Avenue :28 
Los Angeles 

4.,'jS Los Robles Place 
Pasadena 

](1]0 Ro,<;e \' ilia Street 

Pasadena 

11 ,0 Steuhen Street 
Pasadena 

~15~ Acacia Street 

Pasaden'l 

Dormitory 
Pasadena 

Y. :\1. C. A. 
Pasadena 

~7(j S. \Vilson A venue 
Pasadena 

1]()5 N. Hill Avenue 
PaSadell:J 

417 S. Hudson Avenue 
Pasadena 

1170 Steuhen Street 
Pasadena 

R. n. ;\0. 1, Box 146 
Pasadena 

1:294· K Colorado Street 
Pasadena 

60 S. Holliston A venue 
Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

PRESTON, HAROLD RAYlIOND E. 

Huntington Beach, Califorllia 

PrI.s, JOHN HAROLD 

Yucaipa, Califomia 

RAMSEYER, GEORGE NUMA 

Gardena, CaUfo1"n'ia 

REEVES, HUBERT ALEXANDEit 

Los Angeles, Califom·ja 

RICO, TOMAS FRANCISCO 

Los Angeles, Califomia 

Ross, MAURICE BURSK 

San Diego, Califo1'nia 

ROTH, LAWRENCE PAUf. 

San Gabriel, Calif01"1lia 

RYDER, lVhLTON PHILUPS 

Pasadena 

.M. 

c. 

M. 

E. 

Ph.E. 

1\1. 

E. 

SCHOFIELD, STANI.EY TRUMAN 1\'1. 

GaI'dena, Califol'nia 

SCHONBORN, ROBERT JOHN Eng.Ee. 

Pasadena 

SKINNER, RICIUroND HASTINGS C, 

Dorchester, ]lIa.Qsach1tsett .• 

SMITH, ELllER LEWIS C. 

Pa.wdena 

SOUTH, LAURANCE GAItDINIER }1. 

Pasadena 

STEAItNS, CHAItT.ES FORDH.or 

Pasadena Eng.Ee. 

Local Address 

Dormitory 
Pasadena 

U4· S. Chester A yenue 
Pasadena 

ij9 S. 'Wilson A yenlle 

Pasadena 

Dormitory 
Pasadena 

1l:2:2 Division Street 
Pasadena 

104:2 Del Mar Street 
Pasadena 

BOl( 5S:2 
San Gabriel 

137 S. Los Robles 
Avenue Pasadena 

59 S. Wilson Avenue 
Pasadena 

96 N. Bonnie Avenue 
Pasadena 

1l:2,] Division Street 
Pasadena 

49 W. HellenIe Drive 
Pasadena 

83:2 E. Mountnin Street 
Pasadena 

69 S. Catalina Avenue 
Pasadena 
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JUNIOR CLASS-Continued 

Name and Home Address Course 

STOR)IS, CHAIU~ES AnB,\ E. 

Pasadena 

STnATFonD, JOB" PAUL E. 
Lo.~ Angelet?, Califomia 

STRO)[SOE, DOUGI~AS AJ~RERT C. 
Long Beach, California 

THO)IPSON, Wlu'nEIl GREGG Ph.E. 

Hemet, Californirl 

TRACY, "TILI.AUD HAIDION Ch. 

Hollywood, California 

VAN PELT, RICHARD ALFANSO 

Glendale, Califomia Ch.E. 

VULTEE, GERAI~D FUEEBER" G. 
L()~ Angeles, California 

vV ALKER, CHAULES PERRY E. 
L08 Angeles, California 

'VEISEL, ZENAS VIRGIL .Yl. 
L08 Angeles, California 

'VEITEKAMP, ELMER JOHN .Yl. 
San Diego, California 

''''HITING, ROBERT McKENZIE M. 
South Pasaden{t, Calif01'nia 

"'INEGARDEN, HOWARD MERLIN 

Pasadena 

,Yo ODS, HUBERT KEATING 

Glendale, Califol'nia 

"'OODS, ROHERT EU.ERSTO" 

Pasadena 

Ch.R 

Ch.Eo 

c. 

Local Address 

102 N. Holliston Avenue 
Pasadena 

59 S. vVilson A venue 
Pasadena 

399 S . .Ylentor Avenue 
Pas,lden'l 

331 S. Lake Avenue 
Pasadena 

5333 Lorna Linda 
A venue Hollywood 

417 N. Central Avenue 
Glendale 

2:20G Romeo Street 
Los Angeles 

376 S. Wilson A venue 
Pasadena 

739 X. Avenue 66 
Los Angeles 

G:23 X. Marengo Avenue 
Pasadena 

1315 Fair Oaks Avenue 
South Pasadena 

5:2G Summit A venue 
Pasadena 

1:2:2 W. :VIilford Street 
Glendale 

914 Boston Court 
PasadeIHl 
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JUNIOR CLASS-Continued 

Name and Home Address 

WRESTLER, ORA LORENZO 

COI'ona, Califo1'1da 

Course Local Address 

Ch.E. ZOg S. Michigan Avenue 

Pasadena 

SOPHOMORE CLASS 

Xame and 'Home Adrlress 

A~IOS, GERAT.I> A. 
LOB Angele.~, Califol'nia 

ANDERSON, KENNETH BRIGGS 

Coronado, CaUfomia 

ATHERTON, TRACY LEON 

LOB Angeles, California 

BAKER, HORACE WEST 

Pomona, CaUforllilt 

BAuccs, EVERET'f DAI.E 

Los Angeles, Califol'11irr 

BAUGER, OUI.O GCS'l'AV 

Hemet, Californh! 

BAx'rER, WAUllEN PHELPS 

Pa.~adella 

BECK, HAROI.I> RUDor.PH 

Oamal'd, CaZ·iforn·ia 

BEESON, MARTIN LYNN 

Pasadena 

BEI.J" STANI.EY AI.FRED 

Claremont, CaUfo1'1!';a 

Course 

Ph.E. 

C. 

C, 

n. 

Ch.E. 

Ph.E. 

E. 

Br.ACKRUUN, DCNCAN AUNOLD C. 
Pa,mdena 

BUOAI>Y, LAUUENCE ::\1. 
Oal'den Or01le, Califorllia 

Local .\ddress 

Dormitory 
Pasadena 

.59 S. 'Wilson A venue 
Pasadena 

Dormitory 
Pasadena 

435 S. Lake A venue 
Pasadena 

Dormitory 
Pasadena 

1134. Divi~ion Street 
Pasadena 

4,4 .. 5 X. CatllJina Avenue 

Pasadena 

351 S. Euclid Avenue 
Pasadena 

464 X. Fair Oaks Avenue 
Pasadena 

Dormitory 
Pasaden:r 

2100 Garfield Avenue 
Pasadena 

207 S. Lake A venue 
Pasadena 
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SOPHOMORE CLASS-Continued 

~ame and Home Address Course 

CAMPBELL, DANU:L }ICPEAK Ch.E. 
Glendale, California 

CARR, JOHN Ph.E. 
South Pasadena, California 

CLARK, REX SCRIPPS 
Pasadena 

Eng.Ec. 

CORNELISON, EDWARD C. 
South Pasadena, California 

DERE~IER, EDGAR MERTON .M. 
San Fernando, California 

DORRESTEIN, EDWARD E~lIJ.E E. 
Los Angeles, California 

DREYER, WILLIAM CONKLIN lI-i. 
Glendale, Califomia 

DUNCAN, SYDNEY FORD lI-i. 
Pasadena 

Local Addr<ss 

Dormitory 
Pasadena 

29 Short Way 
South Pasadena 

990 S. EI Molino A venue 
Pasadena 

20'25 La France Avenue 
South Pasadena 

59 S. Wilson Avenue 
Pasadena 

351 S. Euclid Avenue 
Pasadena 

232 N. Cedar Street 
Glendale 

2'25 S. Holliston Avenue 
Pasadena 

ECKERMAN, CARLTON HEiClUN M. Dormitory 
Covina, California Pasadena 

EVANS, EDGAR CLOYES 
Pasadena 

E. 

FARNH.UI, HAROLD HeRST Ch.E. 
South Pasadena, California 

FENNER, LAWRENCE GILBERT E. 
Long Beach, California 

FORBES, CHARLES LEONARD :VI. 
Glendale, California 

FREEMAN, HUGH BARTON Ph.E. 
Glendale, California 

19'2 E. Villa Street 
Pasadena 

1U;;,l Hope Street 
South Pasadena 

394 S. Michigan Avenue 
Pasadena 

330 S. Mentor Avenue 
Pasadena 

417 W. Doran Street 
Glendale 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course 

FrLWIDER, ROllERT \VILLLDI G. 
Pasadena 

GANDY, EL~IER HAROLD E. 

Pasadena 

GAIIVER, OUVEII BAILEY C. 

Hollywood, California 

GOLDS~IITH, 1\101l1lIS 

Hollywood, California 

GOLIKon', BOIIIS AIIKADlEVITCH 

·C. 

Pasadena Eng. 

GOODlIrE, HOWAIlD \VILLLUI 

II emet, Californict 

GOULD, ALllEIlT SU~lNEIl 

Pasadena 

GRAY, ROllEII1' l\lcL~:AN 

Whittier, Californict 

GROAT, FilED JERE~IIAH 

Whittier, Califol'nict 

IIALL, LAI;IlENCE WU,LLDI 

Pctsadenct 

HAXSON, RAY~IOND JOHN 

Los Angeles, Californict 

HAIlKEIl, DONALD COBllAX 

Los Angeles, California 

HAY::IIAN, EAIlI. SPENCEIl 

Los Angele.~, Cctlifornict 

C. 

E. 

E. 

E. 

E. 

E. 

E. 

HEIlTENSTEIN, WESLEY CHARLES C. 

AZlls(t, California 

Local Address 

:156 Pleasant Street 
Pasadena 

U60 X. Hudson Avenue 
Pasadena 

;399 S. :\ientor A\'cnue 
Pasadena 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

,],83 E. Walnut Street 
Pasadena 

3,]1 S. Euclid Avenue 
Pasaden'l 

3,]1 S. Euelid A venue 
Pasadena 

66.1 Galena A venue 
Pasadena 

569:1 Ash Street 
Los Angeles 

331 S. Lake Avenue 
Pasadena 

Dormitory 
Pasadena 

l\liehigan and Charlevoix 
Streets Pasadena 
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SOPHOMORE CLASS-Continued 

l\"ame and Home ~\ddress 

HILL, BYROX ARTHUIt 

Barstow, Califol"nia 

Course 

HO.\K, EDWARD 'VARREN E. 
South Pasadena, CalifOl'nia 

HODGE, BENJA~l1N, JR. 

Redland.~, California 

HOUGH, FREDERIC ALLEN 

Pasadena 

JENKINS, GRANT VINCENT 

Yucaipa, CalifOl'n'ia 

Ph.E. 

Ch.E. 

G. 

KALICHEVSKY, VLADHnlt ANATOLE 

Pasadena Ch.E. 

KEY, JA~IES FRANCIS 

Sierra Madre, Califomia 

KILHA~l, OLIVER W IJ~LIA~[ 

Pasadena 

C. 

KINGSBURY, WILI.IA~I STEI'HEN, Jll. 

Sacramento, Califol"nia C. 

KREAGER, CLAItENCE BINGHAM E. 

Pomona, California 

LANDAU, .\'IAURICE E. 
Los An.geles, California 

LANGDON, RALPH lVIAItlAN E. 
Los An,r;eles, California 

LAYTON, EDG.\R KELSON E. 
Pasadena 

LEISIBL\X, JOSEPH 'VDITIllWl' .M. 
Pasadena 

Lvcal Adure'5 

Dormitory 
Pasadena 

11:21 Bushncll Avenue 
South Pasadena 

Dormitory 
Pasadena 

18·1<6 Locust Street 
Pasadena 

59 S. '\'ilson A venue 
Pasadena 

150 First Street 
Pasadena 

Box 244 
Sierra .Madre 

9:2ij :'\. Lake A venue 
Pasadena 

Dormitory 
Pasadena 

408 Kcnsington Place 
Pasadena 

40::?8 Sunset Drive 
Los Angeles 

·138 Oakland A venue 
Pasadena 

1424 E. Washington 
Street Pasadena 

·Wl N. El :Vlolino Avenue 
Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address Cutlr:,c 

LIDDELL, ORVAL EUGEJ;E 

LOB A ngclcs, Californi(( 

Lnms.\Y, HAROLD VAN VOOIlHES 

Pasadena Ch. 

LOH, PIJ;G-HANG 

Shanghai, China 

Loop, REX LEE 

Los Angeles, California 

M. 

Ch. 

LOSEY, THY-ODOIlE CHAI'IN "'I. 
South Pasadena, California 

LOVEIIIJ;G, FRANK C. 

Pasadena 

Low~on;s, EDWARD DATESMAN 

Redlands, Califomia Eng.1':c. 

MALTBY, CLIFFORD \\rlT.l.TA~1 E. 

Santa Paula, Califol'llia 

"'lAYER, JOSEPH EDWAIID Ch.E. 

Pasadena 

MCCARTER, KEJ;NETH CARNES C. 

Los Angeles, Californitl 

MERCEREAG, .TA~IES TIMOTHY 1':. 

Holtville, California 

MICHAEL, ARTHUR FRANKI.IN E. 
Los Angeles, California 

MILT.ER, Roy EI.~lORE M. 
Anaheim, California 

",IITCHEI.I., HERIIEIIT HOUSTOJ; 

Pasadena Ch.K 

Local Address 

Durmitory 
Pasadena 

193 )lillard Avenue 
Pasadena 

39·! S. :Hichigan A venue 
Pasadena 

209 S. ~lichigan A venue 
Pasadena 

1021 Magnolia Street 
South Pasadena 

488 N. Marengo Avenue 
Pasadena 

Dormitory 
Pasadena 

.iO S. Wilson Avenue 
Pasadena 

LJ X. Meredith A,-enue 
Pasadena 

154·7 S. Gramercy Place 
Los Angeles 

489 Bellefontaine Street 
Pasadena 

3422 Merced Street 
Los Angeles 

:107 S. Lake Street 
Pasadena 

533 S. Hudson Avenue 
Pasadena 
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SOPHOMORE CLASS-Continued 

~ame and lIome Address ('011'-'';;(' 

-'IOODY, MAX WASHINGTON C. 
Santa Monica, California 

}IORIKAWA, FRED ~L~SATO E. 

Saijyo, Hiroshima-Ken, Japan 

-'IORRELI., DONALD FRANCIS G. 
Lo .• Angeles, California 

-'10YSE, HOLLIS 'VEAVER Ch.E. 
Glendale, California 

MUNSON, SPENCER MUNROE, .TR. 

Pasadena Ch. 

~ AGAlUOTO, GEORGE S. 
Los Angeles, California 

i\'"EWTON, ALFRED ARTHUR 
Venice, California 

E. 

Ch.E. 

NOBLE, WILFRED McNEIl. Ch. 

Pasadena 

PARDEE, LYAI.I. AT.FRED E. 

Long Beach, Califm'nia 

PARKER, CECIL NELSON E. 

Pomona, California 

PEARSON, ROLLAND ROBERT E. 
Los Angeles, Californ-in 

PEFFER, ROBERT EI.I.WOOD Ph.E. 
Los Angeles, California 

PICKETT, ARTHUR GORDON C. 
Pnsa<iena 

PINE, FRANK WIT.H.ur Eng.Ec. 

Redlnnds, California 

Local Address 

394 S. Michigan AveDllP 
Pasadena 

81 N. Delacy Avenue 
Pasadena 

3.54 S. Catalina Avenue 
Pasadena 

399 S. :\Ientor A venue 
Pasadena 

571 N. Madison Avenue 

Pasadena 

134 S. Savannah Street 

Los Angeles 

394 S. Michigan A venue 
Pasadena 

334 i\'". Euclid Avenue 
Pasadena 

209 S. Michigan A venue 

Pasadena 

2.53 S. Catalina Avenue 

Pasadena 

596,j Hayes Avenue 

Los Angeles 

10M W. Thirty-first 
Street Los Anp:p!!,s 

lR01 X. Hill Avenue 

Pasadena 

533 S. Hudson Avenue 

Pasadena 
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SOPHOMORE CLASS-Continued 

Name and Home Address Course 

PIPER, JOHN WII.I.IAM, .Tn. C. 
Los Angele.~, California 

PLETSCH, THEODonE LUVERNE C. 
Pasadena 

PRENTICE, LEI.AND BUSRY Ch.E. 
Los Angele.~, California 

RANNEY, KENNETH 'V. Ch.E. 
Santa Ana, Califomia 

RAPP, HENRY CI.INTON C. 
Long Beach, California 

RIDGWAY, RORERT STYI.ES }1. 
Pasadena 

HOCKAFIEI.D, GEORGE CI.ARK M. 
Chino, CaUfornia 

HOSE, ERNEST MORTON M. 
South Pa.mdena, Califo1'1l'ia 

SCHI.EGEL, GLENN MARCUS 1\1. 
Los Angele.~, California 

SCOTT, CEDRIC LEVI }I. 

Pasadena 

SELLERS, DOUGLAS E. 
Pasadena 

S:I>IITH, EUGENE WOOD E. 
Pal/bl'ook, California 

SPRINGER, HAROI.D OR~!ISTON C. 
Pasadena 

SQUIRES, Wrr.I.IS LF.ST.IE Ch. 
Pasadena 

Local Address 

658 W. Twenty-se\·enth 
Street Los Angelt's 

I-W Berkeley A venue 
Pasadena 

~no K Fifty-second 
Street Los Angeles 

207 S. Lake A venue 
Pasadena 

l.'.?fl4 K Colorado Street 
Pasadena 

~fH S. Michigan Avenue 
Pasadenu 

271 N. Michigan Avenne 

Pasadena 

R07 Hollins Street 
South Pasadena 

100fl W. Forty-third 

Street Los Angeles 

100 N. Mentor Avenue 
Pasadena 

139 X. Chester Avenue 
Pasadena 

325 S. Wilson Avenue 
Pasadena 

(i0 S. Holliston A venue 
Pasadena 

9(i X. :\Iichigan Avenue 
Pasadena 
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SOPHOMORE CLASS-Continued 

Xame and I-Iome Address Conrse 

STALEY, CLAIR VAX :\lEn:H E. 

A ledo, II/in ois 

STERX, CLE"ENT Bl:HXIL\UIl E. 
San Diego, California 

STOKER, LYXN PAl:L :VI. 
Long Beadl, Califol"llia 

STOKES, EDWARD CLIFTOX E. 

San Lui .. Rey, California 

STOXE, GEORGE BAGilASAH E. 
San Gabriel, California 

TAGGARIl, AJ>FREil JA:>!ES Ph.E. 

B1'ooklyn, N. Y. 

TF.U,WRTGHT, FRAXK DOl:GT,AS 

Los AngeleH, C"Nfol"nia Ph.E. 

THAYER, EDWTX FORCF. Eng.Ec. 
Pa .• aden" 

THO~L\S, HOLLANil SHIELilS 

Long Beach, CaUfo1'nia 

THO.:'!IAS, rrHEODORE CLA.RK 

La •• Angeles, Calif01"nia 

THOR, ERNEST E1VIAXUET> 

P" .• adena 

\V ARREX, I-L\llllY L. 
A I"cadia, C"Z'ifo1'nia 

\\'ATSOX, HOWARD HIX)lAX 

P"sudena 

\rHITTIXGTOX, .ToHX 

V.'EXTWORTH 

Los Angeles, Culifornia 

Ch.E. 

E. 

C. 

E. 

Local Acldre,g 

3++ Salem Street 
Glendale 

139 S. Catalina Avenue 
Pasadena 

84, "\'. Holliston A venue 
Pasadena 

:n;; S. \Vilson A venue 
Pasadena 

R. D. "\'0. 1, Box 99 

San Gabriel 

38+ S. :vJiC'higan Avenue 
Pasadena 

18,-]0 S. Kingsley Drive 
Los Angeles 

651 S. Pnsaclena Avenue 
Pasadena 

59 S. Wilson Avenue 
Pasadena 

Dormitory 
Pasadena 

lIS6 \Vesley Avenue 
Pasadena 

Dormitory 
Pasadena 

g81 S. Chester Avenue 
Pasadena 

g07 S. Lake Avenue 
Pasadena 
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SOPHOMORE CLASS-Continued 

~ame and Home Address 

\rILSOX, EDWAIID AUTHCR 

Orange, Califomia 

\\'OODRUFF, \VILLLDI RUSH 

Redlands, California 

YAXG, K~\I-.Tix 

Heman, China 

YOUNG, DAVID ROBERT 

Fallon, Nevada 

Course Local Addre'> 

G. 60 S. Holliston Avenue 
Pasadena 

E. Dormitory 
Pasadena 

Ch.E. 649 Galena Avenue 
Pasadena 

M. .596~. Raymond Avellllt' 

Pasadena 

FRESHMAN CLASS 

X arne and Home Address Course 

AD~UIS, HORACE CHAMBERI.I); Ch. 

Glendora, Calif01'nia 

AI.DEIDIAX, RAY)IOXD EU.IS C. 

Santa A1W, California 

ALl.EN, WILl.IAM HEAD E. 

A /t{tdena, California 

ANDEUSON, CHARU;S JAMES E. 

Sallift Ynez, California 

ANDERSON, CLAR};NCE TRAVIS Ch.E. 

Garden Grove, Califo1'llia 

AnIJ.EY, CI.IFFORD LERoy 

Templeton, Califomia 

BAILEY, E)[ERSON Dum.EY 

H o/ly1llood, California 

E. 

E. 

Local Addre" 

271 S. Chester A venue 
Pasadena 

207 S. Lake A venue 
Pasadena 

!'l0!; Marathon Road 
Altadena 

Santa Ynez 

.59 S. \Vilson A venue 
Pasadena 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

BANN, DIXIE 

Gadsden, Arizona 

E. ~94 S. ~i{'hi!l'an Avenue 
Pasadena 

BARKER, FOUIIEST WEST 

Lot! Angelet!, Califorllia 
1~8 W. Forty-ninth 

Street Los Angeles 
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FRESHM.AN CLASS-Continued 

Xame and Home Address Course 

BARNES, FREDt;RICK .'IIUNSON E. 
Long Beach, Califomitt 

BARNES, LELAND SPENCER Ph.E. 
Los Angeles, Cali/ol'llia 

BARNES, ORRIN HAYWARD :\l. 
Glendale, Califo1'llia 

BEASLEY, BINKI.EY BENJAMIN E. 
Santa Ana, California 

BEAUFOIlT, .TAN ~IAR'l'INUS MARU; 

Van Nuys, Califol'nilt 

BERGER, CLARENCE EDGAR 

H a.nfol'd, Calif01'llict 
E. 

BISSELl>, GEORGE AItTlll;n, J n. .'II. 

JIinot, '0' ol'lh Dakota 

BLACK, FRANK KENNETH G. 

Van Nuys, Califol'llia 

BLACK~[AN, RAJ.PH ~I. 

Dccgupan, Pangctsillan, P. I. 

BLUNT, ALJ.YN WU.LIS E. 
Eagle Rock, Califol'nia 

BOOREY, HrSSELL HOBERT C. 
Pasadena 

BOW~IAN, HOBERT BAReLA Y 1'1. 
Monrovia, Calif01'llia 

BRUNNER, ~iICH.\El. CH.\RJ,ES E. 
Los Angeles, Califol'nia 

BrRNETT, HOIlEItT ~. .'II. 

El Paso, l'c;cas 

Local Address 

3ti S. Allen A venue 
Pasadena 

461 S. Lake Avenue 
Pasadena 

910 Eo Harvard Street 
Glendale 

39·1 S. l\lichigan A v('nue 
Pasadena 

6U Gilmore Street 
Van ~uys 

460 Arroyo Drive 
Pasadena 

Adamson Hotel 
Pasadena 

1 L?,) Chicopee Street 
Pasadena 

c215 S. Catalina Avenue 
Pasadena 

118 Ellenll'ood Drive 
Eagle Rock 

15U S. 'Vibon Avenue 
Pasadena 

50J S. Magnolia Avenue 
Monrovia 

815 S. Ditman Street 
Los Angeles 

11 Palmetto Court 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address 

BGTLER, SELLA 

Covina, California 

CADY, DEAN PEAKE 

Los An,geles, Califomic( 

Course 

Ch.E. 

CALIN, FELIX Eng.Ee. 
Green Island, ]Yew Y01'k 

C.UIERON, :MALCOLM PAUL 

Redlands, California 

CAMPBELL, CLYDE LEROY 

Los An,geles, Califomia 

CANNON, KENNETH BLACK:>IAN 

Y1. 

E. 

Geneva, Illinois Eng.Ee. 

CAREY, RICHARD SO;\{ERVII,LE Gen. 

Burke P.O., Califomia 

CIL\P'TAN, ALBERT 

Gardena, California 
M. 

CLAYTON, FRANK CHARLES ASHTON 

Los An,geles, California E. 

COI.LINS, ALBERT PRESTON E. 
Los Angeles, Califomia 

COLQl.'ITT, GF;RAJ"D WALTER C. 

Huntington Pal'k, California 

CORE, ROBER'f W AI.TER 

Greenfield, Ohio 

CRONK, H,\ROLD LLOYD 

A lIwmura, CaliforlliLt 

DENT, \VlI.I.L\.\[ liL~T 

11 ollylcood, California 

C. 

C. 

Local Address 

3:13 S. Gates Street 
Los Angeles 

Dormitory 
Pasadena 

388 S. Lake A venue 
Pasadena 

Dormitory 
Pasadena 

435 S. Lake A venue 
Pasadena 

l!17 S. Los Hobles 
Avenue Pasadena 

·Hi N. ::\'Iadison Avenue 
Pasadena 

Dormitory 
Pasadena 

~l8:1:1 'Valton A venue 
Los Angeles 

11:1:; Chicopee Street 
Pasadena 

H:1 S. Stafford Street 
Huntington Park 

Dormitory 
Paoadena 

:103 'V. Ramona 
Boule\'ard Alhambra 

Dorlllitory 
Pasadena 
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FRESHMAN CLASS-Continued 

Kame and I-Iome Address 

DIACK, SAMUEL LATTA 

Detroit, Michigan 

Course 

Ch.E. 

DILLON, ROBERT TROUTiUAN M. 
Venice, California 

DRUMMOND, JOHN RINGEN Ph. 
Pasadena 

EDGERTON, WILBUR BACON C. 

Pomona, California 

EIDEI>SON, ABRAHAM E. 

Los Angeles, Califo1"1!ia 

ENDSLEY, HARLTE .MARCELLUS G. 
Van Nuys, California 

F ARI>Y, GEORGE MAURICE E. 

Los An,qeles, California 

FAR~IAN, IVAN L. E. 
Los Angeles, California 

FERKEL, ALBERT JEFFERSON eh.E. 
Los Angeles, California 

FLICK, CLIFFOIlD ROLLAND E> 

Huntington Park, Califomia 

FORD, THEODORE GARFIELD E. 

Pasadena 

FOSTER, FRANK ::YluRRAY E. 

Sierra Madl'e, California 

FREEllIAN, HENRY Ross E. 
South Pasadena, California 

GAIIIIETT, NEAL G. 
Los Angeles, Califomia 

Local Address 

Dormitory 
Pasadenlt 

U5 'V. Green Street 
Pasadenlt 

290 N. Orange Grove 
A venue Pasadenlt 

460 Arroyo Drive 
Pasadena 

212 'V. Santa Barbara 
Street Los Angeles 

1125 Chicopee Street 
Pasadena 

1211 San Pasqual Street 
Pasadena 

631 S. Bonnie Brae 
A venue Los Angeles 

llB W. Tenth Street 
Los Angeles 

B18 N. Pacific Boulevard 
Huntington Park 

140 'V. Glenarm Street 
Pasadena 

65 S. Baldwin A venue 
, Sierra Madre 

1418 Oak Street 
South Pasadena 

Dormitory 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Addreu 

GARVER, GEORGE LOUIS E. 355 S. Chester A venue 
Pasadena Huntington Park, California 

HALE, FRANK SHERMAN 

Moneta, California 

HART, EDWARD WHIPPLE 

Los Angeles, Califomia 

HASKIN, JOSEPH ROBERT, JR. 

G. 

Ch.E. 

Dormitory 
Pasadena 

IMI Girard Street 
Los Angeles 

Lancastel', CaHfornia Eng.Ec. 

lU5 Grevelia Street 
South Pasadena 

HEILBRON, CARL HENRY, JR. 

San Diego, California 

HELLWIG, HAROLD 

San Jose, California 

HEL~IS, JACK HAROLD 

Glendale, California 

C. 639 N. Holliston Avenue 
Pasadena 

C. 306 S. Catalina Avenue 
Pasadena 

~I. 725 E. Windsor Road 
Glendale 

HENDERSON, LAWRENCE PELTON M. 333 N. Los Hobles 
Pasadena Avenue Pasadena 

HENDERSON, WILLIE G. E. Dormitory 
Alpine, Texas Pasadena 

HESS, BEN EWART E. '708 E. Clarendon 
Avenue Huntington Park, Califomia 

Huntington Park 

HOFF;)IAN, MARCUS IRVEN, JR. G. Dormitory 
Huntington Park, Califomia 

,HOTCHKISS, THOMAS MYRON 

Monrovia, California 

JONES, DAVID THOMAS 

11 ollywood, Califomia 

JONES, WALTER BOND 

Santa Barbara, California 

Pasadena 

E. 178 N. Myrtle Avenue 
Monrovia 

E. 2103 N. Bronson Avenue 
Hollywood 

E. 325 S. Wilson Avenue 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Address 

KEECH, DOUGLAS WILLIAM G. 59 S. Wilson Avenue 
Pasadena Santa Ana, California 

KING, ROMAINE LIVERMORE M. 99 Stanford Avenue 
Pasadena Pasadena 

KINSEY, JOHN EDWARD Ch. 983 Denver Street 
Pasadena _ Los Angeles, California 

KIRKEBY, EUGENE M. 533 S. Hudson Avenue 
Pasadena San Luis Obispo, California 

KNOX, CARL BRADFORD M. ll5 E. Zoe Avenue 
Huntington Park Huntington Park, Californ'ia 

KNUPP, SEERLEY GNAGY E. 199 N. Pickering Avenue 
Whittier Whittier, California 

KROUSER, JAMES CARYL 

Oxnard, California 

LARABEE, OSCAR SEYMOUR 

Los Angeles, California 

LARSON, FRANS AUGUST 

A ltadena, California 

LAURANCE, HAROLD WARREN 

Whi,ttier, California 

LAWS, AI,LEN LEE 

Ontario, California 

:\1AAG, ERNST 

ffI onrovia, Califomia 

:\IARTIN, HAROI,D JUDSON 

Pasadena 

MARTIN, HOYT FELLOWS 

Pasadena 

E. Dormitory 
Pasadena 

C. Dormitory 
Pasadena 

E. 1008 Brooklyn Avenue 
Altadena 

E. 331 S. Lake Avenue 
Pasadena 

E. 1126 Division Street 
Pasadena 

E. 508 E. Lime Street 
Monrovia 

E. 9100 N. Raymond 
Avenue Pasadena 

M. 1182 Rose Villa Street 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course Local Address 

MATHEWS, WILLIA:lI W. M. 02653 Menlo A venne 
Los Angeles, California Los Angeles 

:\IAURER, JOHN EDWARD Eng.Ec. 394 S. Michigan Avenue 
Pasadena Hollywood, Californ-ia 

McALLISTER, EDGAR HILL Ph.E. 199 S. Marengo Avenue 
Pasadena Pasadena 

McFARLIN, GERALD HARMON 

Berkeley, California 

::VICGAFFEY, DONAI,D Fox 

Los Angeles, California 

:VICPROUD, CHARLES GILBERT 

Long Beach, -CaUfomia 

:\IERRILL, RICHARD HENRY 

Oceanside, Califol'nia 

:\IE1'ZGER, DONALD E. 

Pomona, California 

l\In,LER, LEO MARCO 

Los Angeles, California 

MILLS, BIWCE HOFF 

Pasadena 

M. Dormitory 

Pasadena 

Dormitory 
Pasadena 

E. 756 Orange Avenue 
Long Beach 

E. 325 S. Wilson Avenue 
Pasadena 

C. 160 S. Michigan A venue 
Pasadena 

C. 133 S. Parkview St. 
Los Angeles 

C. 1025 X. Mentor Avenue 
Pasadena 

:.vIoom:, J A~IES ED'\' ARD 

El Cajon, Califol'nia 
Eng.Ec. Dormitory 

Pasadena 

MORRISON, ALLEN JAMES, JR. C. 1125 Chicopee Street 
Pasadena San Diego, Califomia 

MORTIMER, GODFREY GOOLD Ph.E. 

Pasadena 

NEWCOMB, LEROY 

San Bernardino, Galifol'llia 

T,' 
.D. 

121 X. }Iadison Avenue 
Pasaden:t 

1317 X. Fair Oaks 
Avenue Pasadena 
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FRESHMAN CLASS-Continued 

Xame and Home Address Course 

NICHOLSO:S-, WALWORTH "'n.r.LDI 

Altadena, CaUfornia E. 

XOLL, PAUL EDWARD M. 
Pasadena 

O'MEARA, LAWRE:S-CE BYRO:S- M. 
PasadMIa 

P ALl\IER, RICIIARD '" AI.TER ]VI. 
Pasadena 

PERKINS, DONOVAN RAY E. 

Alhambra, California 

PERKINS, PAUL M. 
South Pasadena, Calif01'nia 

PETERSO:S-, EARL RA:S-DOLPH G. 
Y1lcaipa, Calif01'nia 

PETERSON, HII.lUER FRED Ch.E. 

San Be1'1lardino, California 

Local AdJress 

'2'2'2 Calaveras Street 
Altadena 

1588 Locust Street 
Pasadena 

888 N. Steyenson 
Ayenue Pasadena 

859 Oakland A venue 
Pasadena 

:2:28 S. Marengo Avenue 
Alhamhra 

807 Grand A venue 
South Pasadena 

H4 S. Chester A venue 
Pasadena 

1'211 San Pasqual Street 
Pasadena 

PO;\IPEO, DOMENICK JOSEPH 

JeI'sey City, ,Yew Jersey 
G. 1100 Chicopee Street 

Pasadena 

RIEHL, JULIAN W. M. 461 S. Lake Avenue 
Pasadena 

RIVINIUS, PAUL CLIFTON Eng.Ee. 

Pasadena 

ROBERTSON, ICEXXETH '''AYNE G. 
South Pasadena, California 

Ross, PAUL K. :11'£. 
Pasadena 

SALSBURY, MARKHA~I Er.~IER 

Sallta Hm·ha)'{/. CaZifol'llia 
E. 

Pasadena 

:230 S. Lake A venue 
Pasadena 

1107 Buena Vista Street 
South Pasadena 

Colonial Apts., N. Pasa
dena A ycnue, Pasadena 

354. R Catalina Avenue 
Pasadena 
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FRESHMAN CLASS-Continued 

Name and Home Address Course 

SANSON, KENNETH DUDJ,EY 

Eng.Ec. 

South Pasadena, California 

SASSO, ANIAS NISSIlI[ G. 
Los A ngeles, California 

SCHLIERBACII, LOUIS THEODORE E. 

Pasadena 

SCHULZ, HERBERT CLARENCE Ch.E. 

Pasadena 

SCHUlIIACHER, KARL FRITZ 

San Diego, Califomia 
M. 

SCOTT, OLIVER BLACKFORD Eng.Bc. 

Newman, CaUfornia 

SCOTTEN, WILLIAM EVERETT 

Pasadena 

SCUDDER, N ~THAN FROST 

San Pedro, California 

SEY:\WUIl, STUAIlT LEWIS 

Pasadena 

SHAFEIl, EDGAR ESTERI,Y, .TIl. 

Ch. 

Ch. 

E. 

A Ihambra, California Ch.E. 

SIIEFFIEJ"D, HAIlOLD CJ,OUGH Ch.E. 

South Pa.mdena, Cal/lomia 

SIEGFRIED, RALPH 

Los Angeles, California 

S:\HTH, CECIL SIDNEY 

Los Angeles, California 

S;\HTH, JAMES HARUISON 

Glendale, Califo1'1lia 

E. 

E. 

Local Address 

1617 Marengo A,'enue 
South Pasadena 

435 S. Lake A ,'enue 
Pasadena 

13:il0 N. }Ientor Avenue 
Pasadena 

1707 Rose Villa Street 
Pasadena 

Dormitory 
Pasadena 

Dormitory 
Pasadena 

1876 E. Colorado Street 
Pasadena 

gg5 S. Holliston Avenue 
Pasadena 

858 Rio Grande Street 
Pasadena 

4gS X. }Iarengo Avenue 
Alhambra 

1019 Montrose Avenue 
South Pasadena 

lS00 W. Twenty-fifth 
Street Los Angeles 

907 Cypress Avenue 
Los Angeles 

939 E. Lexington Driye 
Glendale 



ROSTER OF STUDENTS 175 

FRESHMAN CLASS-Continued 

~ame and Home Address Course 

SMITH, NEAL DEFFEBACH E. 
Reedley. California 

SONNABEND, MAX LEO E. 
Los Angeles, Cali/o1'lIia 

SPEDIAN, GEORGE CURTTSS M. 
Santa Monica, Califorllia 

SPURT.TN, COT. LIS DAVID E. 
Los Angeles, Cafifm'lIia 

STANTON, RODEDT JA~IES Ch. 
Lo.~ Angele.q, Califo1'1l'ia 

STEWART, EART. DEI.ORTS Ch. 
Huntington Pct1'k, Califorllia 

STONE, DONALD STEWART Ch. 
Los Angeles, California 

SWITZER, BAYNARD A. ,.,. 

Highland, California 

Local Address 

325 S. Wilson Avenue 
Pasadena 

2146 W. Thirty-first 
Street Los Angeles 

Dormitory 
Pasadena 

43.~ S. Lake A venue 
Pasadena 

1048 W. Thirty-first 
Street Los Angeles 

209 N. Stafford Avenue 
Huntington Park 

5606 Baltimore Street 
Los Angeles 

La V'erne Street 
Highland 

TACKADURY, HOWARD STE"ELY 2\1. Dormitory 
Los An.qples, Califo·milt 

TE~IPI.IN, NEWTON HENRY 
Azu.qa, California 

THO;\IPSON, WAI.TER PHILIPP 
Los Angeles, Califm'nia 

Fr.MER, JAMES HENRY 
Hollywood, California 

VRO:UAN, GERAr.D THEODORE 
Los Angeles, Califomin 

'V.U.TER, JOSEPH HURD, ,Ta. 
HoliYll'o()d. Califo1'1lia 

Pasadena 

C. 519 Solrlano Avenue 
Azusa 

C. 1102 S. 2\fott Street 
Los Angeles 

E. 1127 Formosa Avenue 
Hollywood 

E. 231 S. ,Johnston Street 
Los Angeles 

E. 394 S. ~Iichigan Avenue 
Pasadena 
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FRESHMAN CLASS-Continued 

Nam(" and Home Addres ... 

W AI.TERS, JOHN KEAN 
J[ onrovia, California 

'VARD, DONALD ERNEST 
Pittsbm'g, Calif01'nia 

WATERSTON, WILFRED 'V. 
Pasadena 

Course Local Address 

C. Dormitory 

Pasadena 

R. Dormitory 

Pasadena 

M. .SlO S. :vrarlison AVl'nul' 

Pasadena 

'VATKINS, ROBIE THOMAS R. Dormitory 
San Bel'IWl'dino, C(llifornin Pasadena 

WEINI.AND, CI.ARENCE ERF.R~rAN G. Dormitory 
Banning, Californin Pasadena 

WIT.I.lA~[S, CAREY JUDSON 

Los Angeles, Calif01'nia 
Ph.E. 8108 S. Grnnde Strel't 

Los Angeles 

WIT.SON, KEITH MAPI.E 
Colton, California 

R. 189 S. Michigan Avenue 
Pasadena 

WINCKEI., ED~IOND ElHIT.F. C. ~IGO Kuznik Drive 

Holl./fwood, Califo'l'nin Hollywood 

'VINTER, ARTHUR F. R. Dormitory 
Chinook, ]tlontana Pasadena 

WISEGARVER, BURNETT BIXNCIURD 1131,6 N. Pacific 
G. Boulevard 

Huntington Beach, California Huntington Bl'ach 

WISSTG, SAJUUEL Ch.E. 

Hollywood, California 

'VOI.FINGER, LOUIS FREDERICK M. 
Los Angeles, Califomia 

YOUTZ, JOSI-IU.\ EU.SWORTII Ch.E. 
Pa.9adena 

ZAPP, .JOHN .JOSEPH G. 
lloll!lwond, (faliinl'llia 

3:]!i S. Wilson A venue 
Pasadena 

840 S. Hope Street 

Los Angeles 

334 'V. Green Street 
Pasadena 

.1419 Harold Way 

Hollywood 



SUMMARY 177 

SUMMARY 

Graduate Students _______________ ._________________ __________________ ______________________ 26 
Seniors _____________________ 75 

Juniors _______ 84 

Sophomores _ 114 
Freshmen __________________________________ _ _ _______________________________ 149 

Total Registration __________________________________________________________________ 4-l,8 



1fubtx 
Subject Page 

Abbreviations ........... 80, 143 
Absences ................ 40, 44 
Accounting ................ 110 
Administration, Officers of ... 7 
Admission .................. 37 
Admission to the Sopho-

nl0re, Junior and Senior 
years .................. 42, 44 

Advanced Alternating 
Current Machinery ....... 115 

Advanced and Graduate 
Courses ................... 63 

Advanced Degrees .......... 54 
Advanced Electrical 

E'ngineering ............. 116 
Advanced Standing ...... 39, 44 
Advanced Thermodynamics 

Applied to Physical Chem-
ical Problems ............. 67 

Advanced Work in 
Engineering .............. 68 

Advisory Council ............. 8 
Aerodynamics .............. 66 
Aerology ................... 66 
Aeronautics ................ 95 
Aid for Students ............ 47 
Airplane Design ............. 95 
Algebra ................... 124 
Alternating Current 

Analysis ................. 114 
Alternating Current 

Laboratory .............. 115 
Alternating Current 

Machinery ........... 114, 116 
Alternating Currents ....... 113 
American Government. .... 109 
Analytic Geometry ......... 124 
Analytical Chemistry ....... 99 
Analytical Mechanics ...... 138 
Applied ;\1echanics ....... 96, 97 
Appropriations ............. 30 
Approved Schools ........... 38 
Assembly Attendance ...... . 40 
Assistants in 

Administration ........... 23 
Associated Students ..... 40, iii 
Astronomy and PhysiC's 

Club .................. 51, fifl 

Subject Page 
Athletics ............... 45, 134 
Attendance ................. 38 
Auditorium ................. 27 
Bachelor of Science, 

Degree of ................. 78 

Board and Rooms ........... fi3 

Board of Trustees ........... 6 
Books, Cost of .............. 52 
Breakage .............. 44, ,,2 
Buildings ........... 26. 29. 58 
Business Administration ... 111 
Business Law .............. 11 0 

"Calculus .......... " ....... 125 
Calendar .... , ............... 5 
Chemical Enginef>ring .. 76, 102 
Chemical Laboratory ........ GO 
Chemical Principle" ........ 100 
Chemical Resear('h ..... 54. 102 
Chemistry ..... , .... , .... 77, 98 
Civil Engineering ...... 73, 103 
Civil Engineering Design .. 105 
Class Standing .. , .......... , 40 
Cleveland Fund ............. 47 
College Year ........ , ........ 5 
Commencement ..... 5, 78, 142 
Computation ...... , ....... 12 j 
Conditions Remove,] ....... .41 
Conduct .................... 44 
Conger Peace Prize ......... 49 
Contents .......... , ......... :J 
Corporation Finance ....... 111 • 
Cost of Living, .............. fi3 
Counselors ................. 45 
Courses, Description of ..... 7:1 
Damage to Property .... 44, 52 
Dates of Examinations .. ,fi, :Hl 
Definite Integrals ........... 64 
Degrees ........... , ..... 54, n 
Degrees Conferred, In1 .... 142 
Departmental 

Abbreviations ............ 80 
Description of Subjects, 63, 9" 
Descriptive Geometry 

and Perspective" ........ 107 
Dielectrics ................. 11 (; 
Differential Equations ..... 12;; 
Differential Geometry ....... 64 
Direct Current ;\[achinery.114 



INDEX 179 

Subject Page 
Direct Currents ............ 11:t 

Discipline ................... 40 
Dismissal ............... 42. 44 
Division of the year ...... 5, 79 
Doctor of Philosophy, 

Degree of ................ , 55 
Dormitory .................. 53 
Drawing and Lettering ..... 107 
Dupont Fellowship .......... 49 
Dupont Scholarship ........ 142 
Economics and History ..... 109 
Economic History .......... 109 
E'ducational Policies ........ 32 
glective Studies ............ 94 
Electric Lighting and 

Power Distribution ....... 115 
Electric Power 

Transmission ............ 116 
Electric Traction ........... 115 
Electrical Communication .11 r. 
Electrical Engineering. 7:~, 113 
Rlecirical Engineering 

Laboratory .............. 115 
Electrical Laboratory ...... 114 
Electrical Machinery ....... 114 
Electrical Measllrenlents ... 137 
E'lectricity and MagnetiRnl.137 
Electron Theory ............ 60 
Elementary Anal,'sis"",., 12" 
Elements of Civil 

Fjngineerjng ............. lOG 
Elements of Heat 

Engineering ............. 128 
Employment,., .. """., ... 47 
Endowment ... ,.,.".,,24,29 
l~~ngineering and 
J;~conomics "."""""".74 

Engineering Drawing .. ". ,107 
E'ngineering .TolJrnals ...... 140 
Efngineering Societies ....... 51 
English """"""""'" .118 
English and Current 

Topics .. "." .. """",,119 
English and History .. , , , . , ,118 
Enrollment,., .. "" ... ,39, 143 
Entrance Examinations ..... 3S 
Entrance nequirementH' ..... 3i 
Equipment. , , ,;;8, 97, 105, 116, 

123, 128, 130, 140 

Subject Page 
Exan1inations ........... :18, 41 
Exclusion from Classes .. " ,40 

Executive Council. .. "." 7, 28 
Expenses "", ...... ,',." .. 52 
Explanation of Terms, .. ". 79 
Faculty "',",.,"" .... , , , ,9 
Fees ........................ 52 
Fellowships .. ",.""",49. 56 
Financial Organization.,." 110 

Forging """""""""" 1~j9 

Freneh ." .. """.""",,133 
Freshman Schedule.,."" .. SO 
Functions of a Complex 

Variable """""""" .64 
Funds """"."".24, 29, 47 
Gates Chemical 

Laboratory .,.".,.,."",60 
General Courses ............ 77 
General Economics".""., 109 
General Information",.,., ,37 
General Physics" .... ,.," ,136 
General Plan of 

Instruction .... ,., .. "",,70 
Geology", ", ... " , ""'" ,121 
German .................... 1:~3 
Government, American, .... 109 
Grades, Marking' of..""". 40 
Graduate Study and 

ltesearch "."".,.,."",54 
Graduates, 1921, .. ",." ... 142 
Graduation ... ,.""."",.,78 
Graphic Statics, ...... ,', .. ,' 96 
Growth of the Institute". ,25 
Heat Engineering, , , , , , , , , . ,128 
Heat Engines, .. , ... "",., ,127 
Heat Radiation and 

Quantum Theory"., .. ". ,66 
High Tension 

Laboratory " ..... , .. ,,27, 59 
Higher Dynamics" .. " ..... 65 
Highway E'ngineering ..... . 10~ 
Historical Sketch,."""." 24 
History "",."."", .109, 119 
Holidays ... "." .. "",.,.",5 
Honor System", ... """", 45 
Honors ,.,.""."",.,.,.,142 
HyurauJic Laboratory ..... . 12~ 
Hy(lraulic Tu]'llines""", ,123 



180 INDEX 

Subject Page 
Hyuraulics ................. ] 23 
Hydrodynamics ............. 65 
Hygienic Supervision ....... .45 
Induction Machinery ....... 115 
Industrial Chemistry ...... 101 
Industrial Management ..... 112 
Inorganic Chemistry ........ 99 
Inspection Trips ........ 71, 121 
Instruction, Plan of ......... 70 
Instruction, Staff of ......... 9 
Instrumental Analysis ...... 100 
Introduction to Mathe-

matical Physics ....... 67, 138 
Introduction to the Theory 

of Relativity .............. 67 
Irrigation ................. 104 
Junior Schedules.83, 86, 89, 9] 
Kinetic Theory ............. 64 
Laboratories ...... 26, 27, 29, 

......... 58, 97, 116, 123, 128 
Laboratory Optics ......... 138 
Late Registration ........... 39 
Least Squares .............. 125 
Leave of Absence ........... 44 
Lecture Courses ............ 49 
Lettering .................. 107 
Libraries ................ 29, 50 
Loan Fund .................. 47 
Locl,ers .................... 52 
:VI achine Desi!';n ............ 126 
:\!lachine Drawing ......... . 10R 
Machine Shop .............. 140 
.Masonry Structures ........ 104 
Master of Science. 

Degree . of. ................ 54 
Mathematics .............. 124 
Mechanical 

Engineering .......... 73, 126 
Mechanical Engi-

neering Laboratory ...... 129 
:VIechanics, Applied ...... 96, 97 
Mechanism ................ 126 
Metallurgy and Heat 

Treatment .............. 127 
Military Training ....... 46, 130 
Mineralogy ................ 121 
2\'Iinimum SchOlarship 

Hequirements ............ 42 

Subject Page 
Modern Languages ......... 133 
Municipalities ............. 111 
Norman Bridge Labora-

tory of Physics .... 26, 29, 58 
Officers of 

Administration ............ 7 
Officers of the Board 

of Trustees ................ 7 
Oil and Gas Engine Design .127 
Olive Cleveland Fund ....... 47 
Optics ..................... 13S 
Organic Analysis .......... . 101 
Organic Chemistry ......... 10] 
Orientation ................ 140 
Partial Differential Equa-

tions of Mathematical 
Physics ................... 6fi 

Pattern Making ............ 139 
Physical Chemistry 

LaboratorY .............. 100 
Physical Education ..... 45, 1::4 
Physical 

Examinations ..... 39, 46, 134 
Physical Optics ............. 138 
Physical Research .......... 54 
Physics ................ 64, 136 
Physics and E'ngineering .... 75 
Physics ·Club ............ 51. 69 
Pi Kappa Delta ............. 52 
Plan of Instruction ......... 70 
Potential Theory ............ 6;; 
Power Plant Design ........ 12S 
Power Plant Engineering .. 127 
Power Plant Laboratory ... 128 
Preparation ................ 37 
Prescriptive Studies ......... 79 
Principles of Alternating 

Current Engineering ..... 113 
Prizes .................. 48, 142 
Probability and Least 

Squares ................. 125 
Probation .................. 41 
Public Lectures ............. 4~ 
Public Works 

Scholarships .............. 47 
Qualitative Analysis ........ 99 
Quantitative Analysis ....... !J9 
Quantum Theory ........... fiG 



INDEX 181 

subject Page 
Radio Chemist!')' ........... 68 
Railway Engineering ....... 103 
Railway Surveying ......... 103 
Refunds .................... 52 
Registration ................ 39 
Regulations ................ 40 
Reinforced., Concrete ....... 104 
Reinstatement .............. 43 
Reports .................... 41 
Requirements for 

Admission ............... 37 
Requirements for 

Graduation ............... 78 
Research ......... 29. 34. 54. 69 
Research Associates ......... 9 
Research Conferences .... 68. 69 
Research Laboratory of 

Applied Chemistry ........ 61 
Reserve Officers Training 

Corps ................ 46. 130 
Rooms and Board .......... 53 
noster of Students ......... 143 
Schedules of Courses ........ 79 
Scholarships ................ 48 
Scientific German .......... 133 
Selected Economic 

Problems ................ 109 
Self-Support ............... 47 
Seminar on 

Radiochemistry .......... 68 
Seminar in Social and 

Economic Problems ...... 112 
Senior Schedules ..... 84. 85. 

................ 87. 90. 92. 93 
Sewerage and Drainage .... 104 
Shop Instruction ........... 139 
Sophomore Schedules. 81. 82, 88 
Special Composition ....... 120 
Special Problems ........... 141 
Specifications and Design 

of Electric Machines ..... 116 
Spelling .................... 120 
Staff of Instruction 

and Research .......... 9, 63 
Statistical Mechanics 

Applied to Physical 
Chemical Problems ........ 67 

Statistics .................. 110 
Steam Laboratory ..... 128, 1~9 

Subject Page 
Strength of Materials ....... 96 
Stress Analysis for Air-

planes and Dirigibles ..... 66 
Structural Design .......... 104 
Student Employment. ...... 47 
Student Organizations ...... 51 
Students, Roster of. ........ 142 
Supplementary Subjects .... 140 
Surface and Colloid 

Chemistry ............ 67, 100 
Surveying ................. 103 
Tau Beta Pi ................ 51 
Taxation .................. 110 
Teachers' Insurance 

and Annuity .............. 30 
Teaching Fellowships ....... 56 
Technical Assistants ........ 22 
Terms .................... 5, 79 
Testing Laboratories ... 9, 97, 

................. 116. 123. 128 
Testing Materials 

Laboratory ............... 96 
Text Books ................. 52 
Theory of Electricity 

and Magnetism ........... 65 
Theory of Sound ............ 65 
Theory of Structures ....... 104 
Thermodynamic 

Chemistry ............ 68, 100 
Thermodynamics ....... 64, 127 
Thesis .............. 54, 55, 141 
Throop Hall ............. 24, 26 
Travel Scholarships ......... 48 
Trustees, Board of. .......... 6 
Tuition .................... 52 
Undergraduate Courses ..... 70 
Units, Explanation of ....... 79 
Units for Graduation ........ 78 
Vacations ................... 5 
Value of Institute 

Property ................. 27 
Valve Gears and 

Governors ............... 126 
Vector Analysis ............ ,63 
\Vater Supply and 

Irrigation ................ 104 
"'ehh Lihrary ............... 50 
\Vooel 'Working ............. 139 
Year, College ............. 5, 79 




