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1922
JANUARY o Resumption of Instruction
JANUARY Qe Latest Date for Announcing Candidacy

for Bachelor’s Degree

FEBRUARY 22 e Washington’s Birthday
MARCIT I8 End of Second Term
MAarcH 19-26...oe ...Recess
MArRcH 27 ol Resumption of Instruction
MaxY 8o ILatest Date for Removing Senior Deficiencies
Max 30 R, Memorial Day
JuNe 12, . ..Class Day
JuNel3..... Commencement
JUNE 18 Annual Meeting of Alumni Association
Juxe 13 . End of College Year
SepPTEMBER 20-22. - Entrance Examinations
SEPTEMBER 22, Registration (9 A. M. to 3 P. M.)
SEPTEMBER 28 Registration (9 A. M. to 12 M.)
SEPTEMBER 25, Registration (9 A. M. to 3 P. M.)
SEPTEMBER 20..........__.. Beginning of Instruction
NovemBER 30 to DrceEMBER 3. Thanksgiving Recess
DECEMBER 16 Tind of First Term (12 M.)
DecemMBER 17 to January 1, 1923 ... Christmas Recess

1923
JANUARY 2o, Resumption of Instruction

Latest Date for Announcing Candidacy
for Bachelor’s Degree

JaxNvuary 8

FEBRUARY 22 ‘Washington's Birthday
MarcH 17 ..End of Second Term (12 M.)
Marcu 18-25 Recess
MARCH 26 Resumption of Instruction
May 14... Latest Date for Removing Senior Deficiencies
MAY 80 Memorial Day
JUNE Tl Class Day
JUNE L2 Commencement

JuNe12.. Annual Meeting of Alumni Association
JUNE 12 End of College Year




@he Board of Trustees

(Arranged in the order of seniority of service.)

- Term Expires

Hmadt W, WADSWORTH .o iaciooeeiictirina e eeaeee 1922
716 South El Molino Avenue.

ARTHUR H. FLEMING. .ottt eeieceaeeeeece e cecese e e veneaneae 1925
1003 South Orange Grove Avenue.

GEORGE E. HALE oottt e 1922
South Pasadena.

CHARLES W. GATES. oo 1923
Fordyce, Arkansas.

HEXRY M. ROBINSON - oot 1926
195 South Grand Avenue.

Wirriam H. VebbEr 1925
Aliadena.

JouN WADSWORTH . . 1924
90 South Grand Avenue.

Wirtian C. BAxEr O USSR 1923
Providence, Rhode Island.

TOD  FORD ettt ettt e teee e 1926
257 South Grand Avenue.

R, C. GILLIS it 1922
Los Angeles.

JOHN D. SPRECKELS. ..o oottt cceen et eem e er e ameanesennaeens 1926
San Diego.

Jo Ho HENRY oottt e 1923
1199 QOak Knoll Avenue.

R. R. BLACKER JO . . 1924
1177 Hillerest Avenue.

HABRY CHANDLER.«cumeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeanemeoemann 1924
Los Angeles.

HENRY W, O’MELVENY..ccoooiiiit e 1925

Los Angeles.



Officers of the Board of Trusters

Arraur H. FrEmixnc. President
Hexny M. RoBixson First Vice-President
WoriaM C, BAKER.cooooiiiciee Second Vice-President
JouN WADSWORTH.................. Third Vice-President and Auditor
EpwarDp C. BARRETT.............. Secretary and Assistant Treasurer
WirtLiam H. VEepper Treasurer

FINANCE COMMITTEE

ArteHUR H. FLEMING Cuanres W. GATES
Hexry M. RopinsoN

Abdministrative @Officers of the Institute

EXECUTIVE COUNCIL

ROBERT A, MILLIKAN oo Chairman
Artuuvr H. FrEmixc Hexry M. RoBinsow
Geonrce E. Hare Artaur A, Noves

Epwarp C. BARRETT
FEowarp C. Barrerr ... Executive and Financial Secretary

Harry C. VAN BUSKIRK oo Registrar



Aduisnry Counril

Jonun J. Carry, Vice-President, American Telegraph and Tele-
phone Company.

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

Franxk B. Jewert, Chief Engineer, Western Electric Company.

Joun C. MEerriaMm, President, Carnegie Institution of Wash-
ington.

Cuarres L. Reese, Chemical Dircclor, E. 1. du Pont de
Nemours and Company.

Regearch Assoriates

Hrxorik Axroox Lorexty, Ph.D.
Research Associate in Physics
Professor of Mathematical Physics, University of Leiden,
Leiden, Holland

ALBerT ABrAHAM MricuErsoN, Pu.D, LL.D.,, Sc.D.
Research Associate in Physics

Professor of Physics, University of Chicago



Staff of Instruction and Research

Roserr ANDpREWs Mirrixax, 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. 1845; Assistant in Physics, University of Chicago,
1896-1897; Associate, 1897-1899; Instructor, 1899-1902; Assist-
ant Professor, 1502-1907; Associate Professor, 1907-1910; Pro-
fessor, 191(0-1921; 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 TUniversity, 1913; Member, American Philo-
sophical Society, 1914; Member, National Academy of Sci-
ences, 1915; Member, American Academy of Arts and
Sciences, 1915; Sc¢.D., University of Pennsylvania, 1915; Sc.D.,
Amherst College, 1917; Sc.D., Columbia University, 1917;
President, American Physical Society, 1916-1918; Vice-Chair-
man, National Research Council, 1916-; T.ieutenant-Colonel,
. 8. A., and Chief, Science and lesearch Division of Signal
Corps, 1017-1919; Corresponding Member, Société Batave de
T'hilosophie Expérimentale a Rotierdam, 1519; Hon, Member,
Royal Institution of Great Britain, 1920; American tepresen-
tative Troisieme Conseil de Physique Solvay, Brussels, 1921;
Fixchange I'rofessor, Belgium, 1922,

300 Palmetto Drive.

Artucr Axmos Noves, Ph.D,, II.D., Sc.D.
Director of the Gates Chemical Laboratory

S.B., Massachusetts Institute of 'Technology, 1886; S.M., 1887;
Ph.DD.,, University of Leipzig, 1890; LL.D., University of
Maine, 1908; <Clark TUniversity, 190%; University of Pilts-
burgh, 1915; Sc.D., Harvard University, 1909; Yale University,
1913. Assistant and Instructor in Analytical Chemistry,
Massachusetts Institute of Technolcgy, 1857-1892, Instructor
in Organic Chemistry, 1892-189%4; Assistant and Associate
Professor of Organic Chemistry, 1894-1899; Professor of The-
oretical Chemistry, 1899-1919; Director of the Research
Laboratory of Physical Chemistry, 1903-1919. Acting Presi-
dent, Massachusetts Institute of Technology, 1907-130Y;
President, American Chemical Society, 1904, Member, Na-
tional Academy of Sciences, American Philosophical Society,
and American Academy of Arts and Sciences; Willard Gibbs
Medal, American Chemicat Society, 1915,

1025 San Pasqual Street,

Epwarp Crcir. Barrert, B.A.
Executive and Financial Secretary, and Lecturer in Business Law

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

. 942 North Chester Avenue
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Harry BATEMAN, Pu.D.
Professor of Mathematics, Theoretical Physics, and Aeronautics

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship,
Trinity College, (Cambridge, 1905-1911; TUniversities of
Gottingen and Paris, 1905-1906; M. A., Cambridge University,
1906; Ph.D., Johns Hopkins University, 1913. Lecturer in
Mathematics, University of Liverpool, 1906-1907; Reader in
Mathematical Physics, University of Manchester, 1907-1910;
Lecturer in Mathematics, Bryn Mawr College, 1910-1912;
%‘icst%‘i? in Applied Mathematics, Johns Hopkins University,

310 Commonwealth Avenue, I.a Canada.

Stuarr JEFFERY Bates, Pu.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 Illinols,
1910-1912; Research Associate in Physical Chemistry, 1912-
1913. Instructor in Analytical Chemistry, University of Illi-
nois, 1913-1914

100 North Greenwood Avenue.

JamEes Evcar Beir, Pa.D.
Professor of Chemistry

S8.B., University of Chicago, 1905: Ph.D., University of Iilinois,
1913. Graduate student, University of Chicago, 1908-1910;
Graduate student and asmstant University of Illinois, 1911-
1913; Instructor in Chemistry, University of Washmgton

1910-1911, 1913-1916,
358 South Euclid Avenue.

W. Howarp Crarp, 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 KEngineering Company, Salt Lake
City, 1905-1909; Superintendent, Nevada-Goldfield Reduction
Company, Goldfield, Nevada, 1909-1910.

95 South Mentor Avenue.

CHarLes Garron Darwiv, M.A,, Ph.D.
Professor of Physics

M.A., Cambridge University, Cambridge, England, 1911. TLec-
turnr University of Manchester, 1913~ 1918; Fellow, Christs
College Cambridge, England, 1919- 1922) Professor of
Physics, California Institute of Technology, 1922.
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Rorerr L. DavenERTY, 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, 1608-1909; 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.

Pavr Soruus Ersterx, Ph.D.

Professor of Theoretical Physics
C.Sec., Moscow University, 1906; M.Sc., 1909; Ph.D., University of
Munich, 1914. Assistant in Physics, Moscow Institute of
Agriculture, 1906-1907; Assistant in Physics, Moscow Uni-

versity, 1907-1909; Privat docent, Moscow University, 1909-
1913; Privat docent, University of Zurich, 1919-,

34 South Madison Avenue.

Luciex Howarp Ginmorg, A.B.
Professor of Physics

A.B., Leland Stanford Junior University, 1894. Acting Assgistant,
Department of Physics, Leland Stanford Junior University,

1894-1895,
649 Galena Avenue.

Cu~ton Krriy Jupy, M.A.
Professor of English Language and Literature

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

55 North Euclid Avenue.

Haxs Kramer, CaPTAIN

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

Graduate, U. S. Military Academy, West Point, with rank of
Second Lieutenant, Corps of kngineers, 1918. Camp Ad-
jutant, Camp IL.each, 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,

2046 Meridian Avenue, South Pasadena.
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GraHayM Arpax Laixe, MLA.
Professor of Business Administration

B.A., University of Liverpool, 1908; M.A., 1909; Gladstone Prize
in History and Political Science, Rathbone Prize in Eco-
nomics, Liverpool TUniversity, 1907; Workers’ Educa-
tional Association Lecturer in Economic History for Liver-
pool University, 1909-1913; Secretary, Department of Educa-
tion, Government of British Columbia, 1913-1814; Director
of Technical Iducation, 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,

1248 Bresee Avenue.

Wirriam Horraxp Marrock, Ph.B.
Professor of Modern Languages

Ph.B., Drake University, 1896. Graduate student, Universities
of Géttingen,Munich, and Heidelberg, 1896-1898; University
of Paris, 1899. Instructor and Professor of Modern Lan-
guages, University of ‘Oklahoma, 1900-1903; 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.

1275 Wesley Avenue.

Pavr Pericorn, M.A.
Professor of Economics and European History

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

360 Congress Place.

Rovar Wassoxn Sorensen, B.S. in E.E.
Professor of Electrical Engineering

B.S. in Rlectrical 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 Xngineer,
United States FElectrical Manufacturing Company, 1917-1919,

and 1922. 341 South Holliston Avenue.

Fraxkriy Tuomas, 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, 19101912,
Construction Foreman, Mines Power Company, Cobalt, On«
tario, 1909-1910; Designer, Alabama Power Company, -Bir-
mingham, Alabama, 1912-1913, Assistant Engineer, U. 8.

Reclamation Service, 1919.
685 South El Molino Avenue.
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Rrcmarp Cuace Toryaw, 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 CrLarx Vanx Buskirk, Pu.B.
Professor of Mathematics

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

James Hawes Ervs, Pa.D.
Associate Professor of Physical-Chemical Research

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

234 South Sierra Bonita Avenue,.

FrepErRIc W. Hixricus, 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. 8. 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, Lieulenant-Colonel, Ordnance Department,
U. 8. A, 1917-1919. Retired to permanent grade of Captain,

U. 8. A.,, Retired, 1919.
1071 Garfield Avenue.

Witriam Nosre Lacey, Pa.D.
Associate Professor of Chemical Engineering

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

nology, 1916.
1163 East Green Street.
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Howarp Jounsoxn Lucas, M.A.
Associate Professor of Organic Chemistry

B.A., Ohlo 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.

JornN RoBERTSON MACARTHUR, Pr.D.
Associate Professor of English Language and Literature

B.A., University of Manitoba, 1892; Ph.D., University of Chicago,
1803. Lecturer in Modern Languages, Manitoba College,
1893-1898; Professor of English, New Mexico Agricultural
College, 1903-1910, 1911-1913; Professor of English, Kansas
State Agricultural College, 1914-1920. Agent of International
Committee of Young Men’s Christian Association, Ellis
Island, 1910-1911; National President, Pi Kappa Delta, hon-

orary forensic Society, 1918-.
367 North Madison Avenue.

Georcge Ruperr MacMixw, A.B.
Associate Professor of English Language and Literature

A.B.,, Brown University, 1905. Instructor in English, Brown
University, 1907-1909; Iowa State College, 1809-1910; Uni-
versity of California, 1910-1918. Manager of the University
of California Press, 1912-1913, Editor, University of Cali-

fornia Chronicle, 1915. L
255 South Bonnie Avenue.

RomEo Raour MartEL, S.B.
Associate Professor of Civil Engineering

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

California, summer of 1921,
175 South Greenwood Avenue.

WirLiam Warerre MicHAEL, B.S.
Associate Professor of Civil Engineering

B.8. in Civil Engineering, Tufts College, 1809, With New York
City on topographic surveys, 1909-1911; with The J. G. White
Engineering Corporation, 1912-1913 and 1915; Instructor, De-
partment of Drawing and Design, Michigan Agricultural
College, 1914; with The Power Construction Company of
Massachusetts, 1914-1915; in private practice, 1916-1918.

426 South Michigan Avenue.
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EArxEsT CuARLES WaTsoN, Pu.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 Expenment Station, 1918,

177 South Mentor Avenue,

LurHer Ewine WEar, Pua.D.
Associate Professor of Mathematics

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

68 South Grand Oaks Avenue.

Georce Forster, E.E.
Assistant Professor of Electrical Engineering

E.E., Lehigh Umversxty 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; Ehgmeermg
Assxstant, Phlladelphla. Electric Company, Philadelphia,
Pennsylvania, 1918-1919

Young Men’s Christian Association.

Doswerr, Gurrarr, FIRsT LIEUTENANT
Corps of Engincers, U, S. Army
Assistant Professor of Military Science and Tactics

Graduate, U. 8. 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,

809 Locust Street.

Sam Avrrep TenNison, 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 College, Spring-
field, Massachusetts, 1916-1917. Director of Physical Educa-
tion, State Normal School Stevens Point, Wisconsin, 1918-

137 North Greenwood Avenue.

Warter TickNor WxiTNEY, Pu.D.
Assistant Professor of Physics

B.S., Pomona College, 1910¢; M.S., 1912; Ph.D., University: of
Chicago, 1916. Staff of Mount Wilson Observatory, 1913 and
1917. Fellow in Physics, University of Chica'go, 1914-1916.

988 North Holliston Avenue.
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Francis Witriam Maxstanr, ME. (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 ApaMs MERRILL
Instructor in Experimental Aeronautics and in Accounting

1172 North Michigan Avenue.

Harown 7. Musseraran, AB.
Instructor in Physical Education
A.B,, Cornell College, 1920; Instructor in Science and Athletic

Director, Sterling (Illinois) High School, 1920-1921.
Young Men'’s Christian Association.

Wavrrer Wiriams Ocier, Jr., B.S.
Instructor in Mechanical Engineering
B.S., Throop College of Technology, 1919. Y)Vith Signal Depart-

ment, Pacific Electric Railway, 1919-192
147 East Walnut Street.

Fren Lroyo Poore, M.S.
Instructor in Electrical Engineering
B.S. in Electrlcal Engineering, Throop College of Technology,
.8, in Electrical Engineering, Union College, 1919.

With General Electric Company, Schehnectady, New York,
Atlanta, Georgia, and San Francisco, California, 1917-1920.

95 South Holliston Avenue.

Ervest Havywoon Swurr, M.S.
Instructor in Analytical Chemistry

B.S. in Chemistry, University of Virginia, 1918; M.S., California
Institute of Technology, 1920.
435 South I.ake Avenue.

Rarrrr W. G. Wyckory, P1r.D.
Research Fellow in Physical Chemistry

B.S.,, Hobart College, 1916; Ph.D,, Cornell University, 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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Wirr. Rouxps
Director of Music

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.

LeE Roy B. SuErry, M.D,
Examining Physician
A.B., Univergity of Illinois, 1910; M.D., Johns HopKkins Medical

School, 1914,
221 Fremont Drive, South Pasadena.

Fraxnces HALsEY SpiNING
Librarian

1067 North Catalina Avenue.

Wirriam L. Stantow, B.A,
Football Coach

B.A., Dickinson College, 1903. Assistant Director of Physical
Fducation, 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, 8. Army, over-seas, 1917-1919; Director of Athletics and
Dramaties, Occidental College, 1919-1921

Paso Robles, California.

Ricmarn Bapcer, B.S.
Graduate Assistant in Chemistry

B.S., California Institute of Technology, 1921
215 nghland Place, Monrovia.

Vicror Huco Beniorr, B.A.
Assistant in Physics

B.A., Pomona College, 1921,
1295 Last Villa Street.

RoBerT STUAsRT Borax, M.S.

Teaching Fellow in Chemistry

B.S., Massachusetts Institute of Technology, 1919; M.S., Uni-
versity of Pennsylvania, 1920. .
1122 Division Street

Ricuarp Minrox Bozortu, A.B.

Research Fellow in Chemistry

A.B,, Reed College, June, 1917.
119 South Craig Avenue.
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Rosert Bieuax Brooe, B.S.
Teaching Fellow in Physics

B.S., Whitman College, 1921.
1122 Division Street.

Rosert Cany Burt, E.E.
Teaching Fellow in Physics

£.1,, Cornell University, 1921.
1170 Steuben Street.

Naruaxten Dasxey Cuarayan, B.S.
Teaching Fellow in Chemistry
B.8., University of Virginia, 1919; M.S., 1921.
Jesst Wirrram Moxnor DuMoxp, M.S.

Teaching Fellow in Physics
B.S., California Institute of Technology, 1916; M.S. in E.E,

TUnion College, 1918.
615 South Mentor Avenue.

Kexxera Haxcock Goonr, S.B.
Teaching Fellow in Chemistry
S.B., University of Chicago, 1921,
1122 Division Street.
Arre Lrovp GREENLERS
Assistant in Physics
M.A., Queen’s University, 1920,
1122 Division Street
Georce Curistiaxy Hexvxvy, A.B.
Teaching Fellow in Physics
A.B., Reed College, 1920. )
1122 Division Street.
Arrucr Louis Krerv, B.S.
Teaching Fellow in Physics

B.S., California Institute of Technology, 1921.
- 102 North Michigan Avenue.

Russern. Morery Oris, B.S.
Research Fellow in Physics
B.8., California Institute of Technology, 1920.
1286 Stevenson Avenue.
Arsert L. Ravmoxp, B.S.
Teaching Fellow in Chemistry

B.8., California Institute of Technology, 1921. .
382 East California Street.
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Davio Frepericx SymitH, B.S.
Teaching Fellow in Chemistry

B.8., California Institute of Technology, 1920. R
266 South Michigan Avenue.

Sixcramr Sirrra, B.S.
Teaching Fellow in Physics

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

Crark Sartem Terrswortm, B.A.
Teaching Fellow in Chemistry

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

Latvrexce Ermer WevymourH, B.S.
Teaching Fellow in Chemistry

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

RayMoNd WELLINGTON AGER
Assistant in Mechanical Engineering

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

Lovuis H. Bauey, STaFF SERGEANT, Excineers, U, S. Army
Assistant, Department of Military Science and Tactics
282 East Orange Grove Avenue.

Wmnriam C. Coox, REGIMENTAL Commissary SERGEANT, FIELD
Arririery, U. S. Army, RETIRED

Supply Serggant, Department of Military Science and Tactics
523 Eldorado Street.

JoserH LaARAcY, MasTER SErcEANT, Excineers, U. S. Army

Assistant, Department of Military Science and Tactics
1084 Stevenson Avenue.



@erhniral Agssistants

TroMas H. BoLTER Plant Engineer
939 South Marengo Advenue.
Wirriad CLaNeY ... Glass Blower, Department of Physics
380 South Lake Avenue.
Frep C. HENSON coociiiiines Instrument Maker, Department of
Chemistry
966 North Stevenson Avenue.
Ropert LOOFBOURROW ... oo Store-Keeper, Department of
Chemistry

50 Terrace Drive.
Bruxo F. MERKEL.oooooo.... Instrument Maker, Department of
Physics
737 North Chester Avenue.

Jvrivs PrarsoN........... Head Instrument Maker, Department of
Physics
127 South Catalina Avenue,



Asgistants in Administration

Freaxor C. BEDELL oo Departinent of Physics
50 Soulh Los Robles dvenue.

TERESA CLOUD oo Scerctary’s Office
658 South Hudson dvenue.

TATE DASTOELT oo Secretary’s Office
810 North Marengo dvenne,

ALicE W, DINEGAN .o Department of Chemistry
494 South Iudson dvenue.

Mary A, HEWSON ..ot House Director
Dormitory.
Ixca HOWARD.cooooo Office of the Chairman of the

Executive Council
1126 Division Street,
Georce D. Joxes.......Superintendent of Buildings and Grounds
1140 Summit Avenue.

LirLiaN P, LEEFE......... - Registrar’s Office
32 N. Sierra Bonila Avenue.

Erxest E. Raprcx Bookkeeper

665 South Mentor Avenue,

GRACE T, SAGE i Scerctary’s Office

ELIZABETH A, SWIFT-cooiiiiiree e Seeretary’s Office
534 South Lake Avenue.



Historical Sketch

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 lifetime, gave liberally for its support
and who left his estate for its endowment. The fund
left by him is known as the Throep Estate Fund and the
Board of Trustees have in his honor given the name
Throop Hall to the presentrcentral building, crected 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 advantages afforded by climate,‘ by
the immediate neighborhood of mountains where water
power can be developed and experimental transmission
lines installed, who can deny that there is a place in
Pasadena for a technical school of the highest class?

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

In 1908 Dr. James A. B. Scherer became the first
president of the new Institute. In 1910 Throop Hall,
designed by Myron Hunt and Elmer Grey, was erected
on the new twenty-two acre campus on East California
Street, in Pasadena, which had been given to the Institute
three years before, and the college work was transferred
to this new 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 graduate work. The discontinuance of
the preparatory work reduced the Institute’s attendance
to 31 students, but the enrollment has grown steadily
sinee 1910 until the attendance for the present year is
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448, of which 26 are graduate students from twenty in-
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 1910, is a concrete building,
of the style of the Spanish Renaissance. For several
years this building, with the power house containing
the steam engineering and hydraulics laboratories, housed
all of the Institute’s work. In 1917 the Gates Chemical
Laboratory, the gift of Mr. C. W. Gates 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 research 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



HISTORICAL SKETCH 27

beautiful structure of Spanish architecture; and of the
first unit of the Auditorium, both designed by Mr.
Bertram G. Goodhue. The former is a gift of Dr.
Norman Bridge and provides unexcelled facilities both
for research and for instruction in Physics. The audi-
torium provides a unique and an exceedingly attractive
assembly room, having 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 crecting 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 the Mt. Wilson Ob-
servatory. This is to be a companion building to the
Norman Bridge Laboratory, being similar to it in exter-
nal design and dimensions. It will afford unexcelled
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



28 CALIFORNIA INSTITUTE OF TECHNOLOGY

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
Norman 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 the development here of one
of the most important centers of research in the country,
and it is the desire of the Trustees that he be free to
do this without being 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.
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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 the
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 cquipment 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 cooperation of the
Mt. Wilson 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 enormously high temperatures and
pressures, high-voltage discharges, and intense magnetic
fields; and on the other hand, through the active co-
operation of able physicists, astrophysicists, mathe-
maticians, and chemists, whose combined viewpoints,
knowledge, and experimental skill should contribute
greatly toward a successful result. 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.

For the support of this joint research project the
Carnegie Corporation of New York on November 22,
1921, made an appropriation of $30,000 a year for five
vears to the Carnegie Institution of Washington to be
expended for researches at the California Institute of
Technology under the direction of Dr. Millikan and of
Dr. Noyes.

In view of its scholastic standing and of the fact that
the Trustees had on September 15, 1921, adopted the
Teachers’ Insurance and Annuity Association’s plan of
retiring annuities for members of the staff, the Institute
was on November 4, 1921, placed on the Associated List
of the Carnegie Foundation for the Advancement of
Teaching.

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



HISTORICAL SKETCH 31

University 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 University of Cam-
bridge, England, a grandson of Charles Darwin and the
son of Professor George Darwin, the astronomer, as
Professor of Mathematical Physics for 1922-1928; of Dr.
Paul Epstein as full time Professor of Theoretical
Physics; and of Dr. Richard C. Tolman, as full time
Professor of Mathematical 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 the intention of the Trustees and the fac-
ulty, while providing for extensive scientific researches of
the greatest importance, 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 mathematics, physics and
chemistry; broadening and enriching the curriculum by
a liberal amount of instruction in such general subjects
as English, history and economics; and vitalizing all the
Institute’s work by the infusion in generous measure of
the spirit of research.



Eduratinnal Policies of the Inatitute*

In pursuance of the plan of developing an institute
of science and technology of the highest grade, the
Trustees have recently adopted the following statement
of policies:

(1) The four-year undergraduate engineering courses
of the Institute shall include an unusually thorough
training in the basic sciences of physics, chemistry, and
mathematics, and a large proportion of cultural studies;
the time for this being secured by eliminating some of
the more specialized engineering subjects, which may
be pursued in graduate courses by 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 subjects will, however, be main-
tained at the highest efliciency 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 subjects 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
educational, governmental, and industrial development.
To this end, the present staffs of these departments are
to be strengthened by the appointment of other research
men of recognized ability, further provision is to be made
for teaching and research -fellowships in physics and
chemistry, the libraries and experimental equipment of
the Norman Bridge Laboratory of Physics and the Gates
Chemical Laboratory are to be rapidly increased, and
extensions of these laboratories are to be built when
needed or so soon as funds shall be available.

(8) Every effort shall be made to develop the ideals,
breadth of view, general culture and physical well-being
of the students of the Institute. To this end the literary,
historical, economic, and general scientific subjects shall
continue to be taught by a permanent staff of men of
mature judgment and broad experience; the regular
work in these subjects shall be supplemented by courses
of lectures given each year by men of distinction from
other institutions; the weekly assemblies addressed by
leading men in the fields of cducation, literature, art,
science, and ecnginecring, public service, commerce and
industry shall be maintained as effectively as possible;
moderate participation of all students in student ac-
tivities of a social, literary, or artistic character as in
the student publications, debating and dramatic clubs,
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musical clubs, ete., 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 possible additional facilities for these
student activities by the erection of a student union, a
gyvmnasium, and dormitories. Great importance is also
attached to making the campus attractive in its archi-
tectural 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 develop
originality ‘and creativeness in its students. To insure
the development of research the Trustees will provide for
it financially, not as is so often the case out of the
residue that may be left after meeting the demands of
the undergraduate work, but by duly limiting the extent
of this work and by setting apart in advance funds for
research and graduate study. It is also the policy of
the Trustees 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 be
made fully cffective 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 regis-
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tration of students at any period to that number which
can be satisfactorily provided for with the facilities and
funds available. As students are 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 schelarship is also maintained which rapidly eliminates
from the Institute those who from Jack of ability or
industry are not fitted to pursue its work to the best

advantage.

(6) Tor the same reasons it is the intention of the
Trustees not to allow the work of the Institute to be
extended into new branches of engineering, until all
the existing departments are brought to the highest
efficiency and until the needs of student life are more
fully provided for. This is in accordance with the
policy pursued from the beginning of the Institute of
undertaking only a few lines of work and doing these
well. Thus, ultimately instruction may be provided in
metallurgy, sanitary engineering, and architecture; but,
important as these branches are in relation to the in-
dustries of California and the southwest, it is not re-
garded as sound policy to undertake work in these direc-
tions until funds become available for these special pur-
poses. The Trustees consider that it is of more im-
mediate importance to increase the salary scale, the
staffs of instruction, and the laboratory facilities in the
branches of engineering already established,~—civil,
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 subject 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 project 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.



Genreral Fuformation

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. FEach
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 11,
Group A 4 Trigonometry ... ) Yo
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, ete.

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 114 units, Geom-
etry 1 unit, Trigonometry 14 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
cxamination.  Application forms will be sent upon
request.

APPROVED scHooOLs 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 CavrirorNIia 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 Physies, Chemistry, or United States His-
tory and Government must present their notebooks at

1Entrance 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.



GENERAL INFORMATION 39

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. M. Physics; Chemistry
2:00 P. M. History

Friday, September 22
8:00 A. M. TForeign Languages.

APPLICANTS FOR ADMISSION TO ADVANCED STANDING
coming from other institutions of collegiate rank must
present letters of honorable dismissal, together with
statements showing in detail the amount and character
of 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. M. to 8 P. M.), Saturday, Septem-
ber 23 (9 A. M. to 12 M.), and Monday, September 25
(9 A. M. to 8 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 assignment
card endorsed by the Registrar. -

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

Institute.

REGULATIONS AND DISCIPLINE

Every student is required to attend all class and
assembly exercises, for which he is registered, and to
satisfy the requirements in each of the subjects 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,

IT denotes Below Average,

C denotes Conditioned,

T 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 subject shall arrange
otherwise. No student will be exempt from these exam-
inations. Leave of absence may be obtained only from
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.

A student who is recorded as having failed in a re-
quired subject must repeat every such subject with the
class next taking it, and such subjects will take prece-
dence in the student’s time over those that follow.

Reports of class work arc 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 does 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 secure grades of III or
better in at least sixty per cent of the units for which
he has been registered throughout the year. (b) if at
the end of his sophomore or junior year he has failed to
secure grades of IIIl 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 suflicient extent to enable him to

At the end of the first term of his first ycar 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 qua.hﬁcatlons required for the successful
prosecution of an engineering or scientific course.
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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 unsatisfaétory 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 cheerfully 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 periedic con-
ferences of the Faculty Committee on Student 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 2 member of the Southern California
Intercollegiate Athletic Conference, and all competitive
events are held under the rules of this body.

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

physical condition.
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 PUBLIC WORKS SCHOLARSHIPS

Myr. William Thum, of Pasadena, has established a
fund known as the Public Works 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 requircments of the In-
stitute’s courses are so exacting, however, that under
ordinary circumstances students who are entirely or
largely self supporting should not expect to satisfactorily
complete a regular course in the usual time. Students
wishing employment are advised to write to the Secretary
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of the Institute Y. M. 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 give 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. T'or the year 1920-1921, owing to the greater 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
yvet 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
vear 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 interest in the movement toward universal peace and
for the furtherance of public speaking, established in
1912 the Conger Peace Prize. The income from one
thousand dollars is given annually as a prize for the com-
position and delivery in public of the best essay on some
subject related to the peace of the world. The general
preparation for the contest is made under the direction
of the Department of English.

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 FEngineering 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 conjunc-
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tion with the Mount Wilson Observatory of the Car-
negie Institution of Washington. Special opportunities
are made available to students for attendance at con-
certs given by the Los Angeles Philharmonic Orchestra
and noted artists under the auspices of the Pasadena
Music and Art Association. Other lectures given at the
Institute, under the auspices of the Pasadena Lecture
Course Committee, are open to faculty and students.

THE WEBB LIBRARY

The tower room of Throop Hall, designed especially
to accommodate a library, is named in honor of the late
Mr. William E. Webb of New York, whose private col-
lection of some three thousand volumes recently came into
the possession of the Institute. The Webb Library in-
cludes a liberal representation of modern and classical
French and German literature; many valuable books of
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 astronomy.

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
eurrent 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, Tue CarirorNia TecH, a
weekly paper, and the Bie T, the annual. A glee club
and an orchestra are maintained, 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 chapter of Tau Beta Pi, the national scholarship
honor socicty of engineering colleges, is maintained at
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the Institute. Elections are made each year from the
highest eighth of the junior class, and from the highest
quarter of the senior class. The additional qualifica-
tions of personal worth 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 $2.50 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 $20 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.



Graduate Study and Kesearch

REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE

Candidates for the Master’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 subjects included in that under-
graduate course of the Institute which pertains to that
branch of science in which the graduate study is to be
pursued. Although the credit for undergraduate work
is thus limited, graduates of other colleges will be
expected to become proficient in all of the more im-
portant subjects of the corresponding undergraduate
course, of which they have not previously had sub-
stantial equivalents; and, in case such deficiencies amount
to more than 40 units, candidates must expect to de-
vote more than one college year to the work for the
Master’s degree. All candidates are required to pass, in
addition to the examinations on the courses they are
taking, general examinations in their main subject or
in important branches of it.

The course of study of each candidate will be in
charge of 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 cfficiently, as exhibited by
the candidate during his period of graduate work.
While the degree is not awarded for the completion of
definite courses of study continued through a stated
term of residence, the advanced study and research
must in general be pursued for at least three full college
years. Advanced work done at other institutions will be
given due credit, but not less than one year must be

spent in residence at the Institute.

Each student working for the Doctor’s degree will
be placed in charge of 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 major 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 considetrs himself prepared.

TEACHING FELLOWSHIPS

The Institute offers ten or twelve Teaching Iellow-
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 group of well-qualified men a training in chemical
and physical 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 development departments of Ameri-

can industries.

The Fellows will devote not more than fiftecn 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 Master’s degree at a college or univer-
sity of recognized standing, and who intend to carry on
work for the Ph.D. degree. Students who have com-
pleted thorough undergraduate courses in chemistry and
physics, and also courses in mathematics through cal-
culus, and who have already demonstrated their interest
and resourcefulness in scientific work may, however, be
appointed Assistants with a salary which varies 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 Tellowships the second year.

In regard to the opportunities of working for ad-
vanced degrees afforded Teaching Fellows and As-
sistants, see pages 63-69.
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NORMAN BRIDGE LABORATORY OF PHYSICS

The Norman Bridge Laboratory of Physics is the gift
of Dr. Norman 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 the same
I-beam and easily adjustable as to angle and height to
facilitate projection vertically or otherwise from any

part of the lecture hall.

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

pliances which future developments may require.

A glass-blowing room and glass blower, an especially
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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 work
in the fields of high vacua, high potentials, X-rays, and
spectroscopy.

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

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



60 CALIFORNIA INSTITUTE OF TECHNOLOGY

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, 82 students; Or-
ganic Chemistry, 28 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 physien-chemical research accom-
modating two men each; an organic research laboratory
with space for four workers; and research laboratories
of photochemistry and radiochemistry providing for six
or more research men. In separate rooms special re-
search facilities are also 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-
fuging, filtering (by gravity, pressure, suction, plate
and frame, and leaf filters), evaporating under pressure
or vacuum, fractionating, condensing, erystallizing, 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.



Aduanred and Graduate Courses

STAFF

The following members of the Faculty will give graduate

courses during the year 1922-1923:

RoBerr AxdriEws Minrixax, Ph.D., Sc.D., Director of the Nor-
man Bridge Laboratory of Physies.

ArtHUR Axos Noves, Ph.D., LI.D. Sc.D. Director of the
Gates Chemical Laboratory.

Harry Baremaw, Ph.D., Professor of Mathematics, Theoreti-
cal Physics, and Aeronautics.

Stuart Jerrery Bartes, Ph.D., Professor of Physical Chemistry.

CrarrLEs Garrox Darwinx, M.A., Ph.D., Professor of Physics.

Ropert I.. Daveuerry, A.B., M.E., Professor of Mechanical
and Hydraulic Engineering.

Pavrn Soprvs Ersrein, Ph.D., Professor of Theoretical Physics.

Rovar Wassox Sorexsex, B.S. in E.E., Professor of Elec-
trical Engineering.

Fraxxriy Tuomas, C.E., Professor of Civil Engineering.

Ricrarn Crace Tormax, Ph.D,, Professor of Physical Chem-
istry and Mathematical Physics.

James Hawes Ewrrs, Ph.D., Associate Professor of Physical-
Chemical Research.

Earxest Cuartes Warsox, Ph.B., Associate Professor of Phy-
sics.

Lurtuer Ewixe WEear, Ph.D., Associate Professor of Math-
ematics.

Crype Worre, Ph.D., Assistant Professor of Mathematics.

Wirriaym NoeL Bircusy, M.A,. Instructor in Mathematics.

Roscor GiLxry Dickinsox, Ph.D., National Research Fellow
in Chemistry.

COURSES

101. Vrecror Axarnysis.—In this course the fundamental op-
erations of vector analysis are developed, using the notation of
Gibbs, and 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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102. DeriNite Inteerars.—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, ¢, 10 a, b, ¢. First term. (Birchby) (9 units)

103 a, b. Fuxcrioxs or A ComprLEx Variasre—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, ¢, 10 a, b, ¢; 102.
Second and third terms. (Wolfe) (9 units each term)

104 a, b, c¢. DirrerextiaL Geomerry.—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, ¢, 10 a, b, c. (Wear)
(6 units each term)

110. Kineric Taeory.—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
equations, Maxwell distribution law, viscosities, specific heats,
mean free paths, molecular magnitudes, ete.; 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)

111. Twuermopyxanmics.—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). FElements of
Phase Rule and Chemical Equilibrium. Prerequisites: Ph, 1 a,
b, ¢c; Ma. 6 a, b, c. Second term. (Darwin) (15 units)
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114. Erecrrox Turory.—A course of graduate lectures
covering the subjects of ionic mobilities, electronic properties,
thermionic and photoelectric phenomena, the electronic theory
of thermoelectric currents, X-ray spectra, radioactivity, etc.
Prerequisites: Ph. 1 a, b, ¢; Ma. 6 a, b, ¢. Third term. (Milli-
kan or Epstein) (15 units)

117. TuEeory oF Sotxp.—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, ¢; Ma. 6 a, b, c. Third term. (Epstein or
Darwin) (15 units)

120. Hyprooy~ancs.—Commences with a derivation of the
equation of continuity and the equations of motion and includes
studies of some simple cases of steady motion, vortex motion
and of flow past an obstacle. Special attention is given to the
theories of resistance based on the ideas of discontinuous flow
and of the periodic formation of vortices. Prerequisites:
Ma. 8 a, b, ¢. Third term. (Bateman) (15 units)

121. PoreExTiar 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: Ma. 8 a, b, ¢; 101. First term. (Bate-
man) (15 units)

122 a, b. TaEeory oF ELEcTRICITY AXD MAicyrrisy,—KElectro-
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. 1 a, b, ¢, 7 a, b,
8 a, b; Ma. 8 a, b, c. First and second terms. (Epstein)

(15 units each term)

125. Hieuer Dyxasrcs—Methods of solution of the Ham-
iltonian equations, conditionally periodic motions, contact trans-
formations, introduction to the theory of perturbations, appli-
cations to special cases of interest in atomic theory and the
theory of quanta, Prerequisites: Ph. 1 a, b, ¢, 12 a, b, 15
a, by Ma. 8 a, b, ¢, 10 a, b, ¢. Third term. (Darwin or Ep-
stein) (15 units)
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126. Hesr Ravration AxD Quaxtum Turory.——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, ete. Prerequisites: Ph.
1a,b,c,7a,b,8a,b; Ma. 8 a, b, c. Second term. (Millikan
or Epstein) (15 units)

128 a, b, ¢. Parrian DIFrERENTIAL FQUATIONS OF MATHEMAT-
1carL. Prvysics—Theory of the three fundamental equations of
mathematical physics: the equation of potential, the equation
of heat conduction and the wave-equation. Treatment of
Fourier series, Fourier integrals, spherical and cylindrical har-
monics. Applications to numerous physical problems. Prereq-
uisites: Ph. 1 a, b, ¢, 12 a, b; Ma. 8 a, b, ¢, 10 a, b, c.
Throughout the year. (Hpstein) (9 units each term)

130, StieEss ANALYSIS 1OR AIRPLANES AND Diricisres,—De-
termination of the stresses in spars, ribs, bracing wires and
fuselage for an airplane in various types of flight. Discussion
of the stresses in the framework of a dirigible balloon.
Strength of materials used in aircraft construction. Prereq-
uisites: Ph. 1 a, b, c; Ma. 6 a, b, c. Second term. (Bateman)

' (15 units)

131. Arrovyxamics.—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. Prerequisites: Ph. 12 a, b;
Ma. 8 a, b, ¢, 10 a, b, . Third term. (Bateman) (15 units)

132. Arrorocy.—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, ¢; Ma.
6 a, b, c. Third term, (Bateman) (15 units)
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185. IxTropucTioN TO MatHEMATICAT Pirvsics,—Deductive
methods in physical science. The nature of the measurable
quantities of physics. The nature of the equations of math-
ematical physies. 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. (Tol-
man) (6 units)

136. IxtrobverioN to TurE TaEORY oF RELsTIVITY.—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.  Srarisricar. Mecitaxtes ArpLiEp To Paysicar, CHEMICAL
Prosrenms.—The equations of motion in the Hamiltonian form.
Liouville’s theorem. The Maxwell-Boltzmann distribution
Jaw. Application of statistical mechanics to the theory of
matter, and of the hohlraum. Application to the theory of
rate of .chemical reaction. Relation Detween statistical me-
chanics and thermodynamics.  First term.  (Tolman)

(6 units)

151. Apvaxcep TuermopyNamics ArrLIED TO PHYSICAL
Cuemicar. ProsreEms.—The first, second and third laws of
thermodynamies. The concepts of energy, entrophy, free
energy, thermodynamic potential and fugacity. Practice in
the calculation of chemical equilibria from thermal and thermo-
dynamic data. Third term., (Tolman) (6 units)

152. Suvwrace axp Corroip Cuemistry.—Lectures and class-
room discussions with outside reading and problems, devoted
to the general principles relating to surface-tension, absorp-
tion, contact catalysis, and to disperse systems and the col-
loidal state. Third term. (8 units)



68 CALIFORNIA INSTITUTE OF TECHNOLOGY

153. Tuermopyxaxic CuemistRY.—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.” Tirst term. (Bates) (9 units)

160. Apvaxcen Work 18 Excixeerixe.—Special problems
in the various engineering courses will be arranged to meet the
needs of students wishing to do advanced work in these de-
partments. (Daugherty, Sorensen, Thomas)

175. ResearcH CoxrereNces 1N Prysics.—Meets 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. (Millikan, Bateman, Darwin, Ep-
stein, Watson)

177. Seminar ox Ranrocresrsrry.—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 the remainder
of the course there 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, ete., and finally
atomic and molecular structure. Throughout the year. (Noyes,
Tolman, Bates, Ellis, Dickinson) (6 units each term)
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178. Researcu CoxrerExces 1N Cmearstry.—This subject
consists of reports on the researches in progress in the lab-
oratory and on related ones which have appeared in the
literature. These conferences are participated in by all men
engaged in research in the laboratory. Throughout the year.
(Noyes) (2 units each term)

Asmnoxony axp Puysies Cuuvs—This club is a co-operative
enterprise carried on by the physicists of the Institute and
those of the Mount Wilson Observatory. This group of from
thirty to forty physicists meets every week at either the In-
stitute or the Mount Wilson laboratory for the discussion of
the researches carried on by its members as well as of those
appearing in the physical journals.

(Courses 120, 126, 128, 131, 132, 136, will not be given in the
year 1922-1923 except by special arrangement.)



Undergraduate Courses

GENERAL PLAN OF INSTRUCTION

The curriculum of the Institute is designed to gradu-
ate at the end of four years men who can enter with
credit the profession of engineering or the field of
pure science. In furtherance of this purpose it lays
particular emphasis on two principles that have been
found to be of primary importance: first that discipline
in certain liberal studies is not only ideally desirable
but practically necessary; and second that a thorough
training in mathematics, physics, and chemistry must
precede the application of those sciences. The sever-
ance of scientific from liberal education is considered
mistaken, and the Institute aims to integrate the two
phases into a whole that more nearly approaches the
ideal education.

The knowledge of English usage in oral and written
expression; some perception of the finer imaginative
quality of the human mind displayed in literature; an
appreciation of historical development, political, social,
and economic; and an insight into current events the
world over: these are necessary to every man who is to
take an important place in the world of work. Added
to these marks of the educated man are the information
gained from scientific text-books and lectures; the tech-
nique of expression and design learned in the drafting-
room; precision acquired in using instruments in the
laboratory and in the field; the knowledge of physical
properties and limitations discovered in the experi-
mental laboratories; the impetus toward research fos-
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tered by enthusiastic directors; in short a realization of
the possibilities of science in an age of scientific prog-

ress.

The first two years are given over to a common train-
ing; thereafter the more diversified specialization is
provided. A student is thereby given a chance to deter-
mine more intelligently than he could at entrance just
what work he can best undertake, but, more impor-
tantly, he is brought to see the essential unity of the
applied sciences. Class work is conducted in small sec-
tions, ordinarily of not more than twenty men, an
arrangement which allows each student an unusual
amount of individual attention.

Besides the curriculum there are provided educational
advantages no less desirable. The library contains all
the notable scientific periodicals, the most valuable boolks
on science, and carefully selected books and magazines
in other ficlds. 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 (8)
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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, corresponding to the
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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'ELECTRICAL, 'MECHANICAL, AND CIVIL ENGINEERING

The fundamental scientific principles are the same for
Electrical, Mechanical, and .Civil Engineering. Narrow
specialization on the part of undergraduates is not
encouraged for the reason that necessary fundamental
subjects would be omitted thereby and such specializatioh
often might be misplaced. The desire is rather to lay
first a broad and deep foundation in the subjects 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, powef, 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
yvears common . to all three branches, for the Elec-
trical, Mechanical, and Civil Engineering students all
take courses in Surveying, Mechanism, Applied Mechan-
iecs, 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
deéfinitely 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, have interests and aptitudes which
fit them for positions on the business side of manufac-
turing and transportation enterprises, rather than for
specialized engineering.

The course includes (1) the instruction common to all
courses, in literature, science, and mathematics; (2) an
assignment of engineering studies in one of the three
groups: Electrical, Mechanical, or Civil Engineering;
and (8) a selected group of subjects in economics and
business. The subjects in group (8) may be briefly
described as follows:

Economics, being fundamental to all that follows, pro-
vides a general survey of the principles governing the
production, distribution, and consumption of wealth;
while the study of Economic History acquaints the stu-
dent with economic problems and forces as affecting the
development of the United States of America. Business
Law is designed to provide such knowledge of the law as
will give a general understanding of legal rights and
duties in ordinafy circumstances. Instruction in Ti-
nancial Organization, Accounting and Statistics, Taxa-
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tion and Corporate Finance deals thoroughly with the
broad outlines and fundamental principles of these sev-
eral subjects. The work in Business Administration is
designed to give students a general training in the funda-
mentals of scientifically managed and organized busi-
ness. It deals with business both from the productive
" and the distributive sides, and includes a discussion of
the application of scientific ideas to such subjects as
corporation management, 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
deseribe and ecriticise 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. 7

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
mathematies, 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 research 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
eng'in.eering' course.

: CHEMICAL ENGINEERING

The course in Chemical Engineering is of a type
somewhat distinct from the other engineering courses.
Chemical industry differs from the industries based on
Mechanical, Elec.tricalJ and Civil Engineering in that its
operations and processes have not become standardized
to nearly the same extent. The chemical engineer can-
not therefore be merely an engineer of the opcrating
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 technical 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-
jects 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 teaching, scientific re-
search, and expert work in chemistry; and also to fit
them for industrial research positions in which a thorough
knowledge of both chemistry and physics is of more im-
portance than a knowledge of chemistry combined with
that of engineering. Men with such a training are espe-
cially needed in the research laboratories of many large
chemical, metallurgical, and electrical companies.

GENERAL COURSES

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

career.

Students in General Courses must take all the re-
quired work common to all courses. The remainder of
their work is elective, varying in accordance with their
respective plans and requirements. This work must be
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arranged subject to the approval of the faculty so as
to form a consistent whole.

REQUIREMENTS FOR GRADUATION
For graduation students must complete such work as
is prescribed by the faculty for their several courses:
the number of units is approximately 600.

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.



Schedules of Undergraduate Courses

EXPLANATION OF TERMS
Subjects are designated by a departmental abbrevia-
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. When a subject
continues throughout the year the units granted for any
term may not be counted toward graduation until the
subject in question is completed.

The year is divided into three terms. 'The normal
work of a term amounts to forty-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.! , 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 44 with reference to maximum.



DEPARTMENTAL ABBREVIATIONS

Aeronautics
Applied Mechanics
Chemistry .......
Civil Engineering
Drawing
Economics and History .
Electrical Engineering................
English
Geology
Hydraulics
* Mathematics
Mechanical Engineering......
Military
Modern Languages
Physical Education.
Physics
Shop ...
Supplementary 6111)]e('t§ (Ouentdtmn and Journals).
Thesis

ALL COURSES

FIRST YEAR
. Hours per Week
Subject -
SUBJECTS Number | | Units
Class | Lab. | Prep.
I. FRESHMAN YEAR i
REQUIRED !
{(Throughout the Year) i
Physies............ e.! 3 2 4 b 9
Chemistry..... . C. 3 6 3 12
Mathematies 3a,b.| 8 0 6 9
English and History......... En. 1a,b, c. 3 0 6 9
Orientation. ................ SS.1a, b, c. 1 0 0 1
Drawing. .................. D.1la,b,ec. 0 3 0 3
§Drawing ....... ...l D.1d, 2a,b. 0 3 0 3
t _orShop.................. Sh. 1-4 0 4 0 4
Physical Education .......... PE. 0 3 1] 3
Military Science............. Mi.1la,b,c. 1 2 1 4
SuMmMER (FIrsT THREE WEEKS)!
{Shop ....................... Sh. 1-4 o0 4 0 4
or Drawing ............... iD.1d,2a,b. 0 3 0 3
PRESCRIPTIVE i ’
Elementary Analysis (3rd Term)!! Ma. 5 2 0 2 4

1Students who present satisfactory evidences of proficiency in either
of these subjects or who are excused from an equivalent number of
units of other subjects may complete hoth drawing and shop during the
college year.

80



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

AND ENGINEERING AND ECONOMICS
SECOND YEAR

For Classes Entering September, 1922, and Thereafter

i Subject Hours per Week  Units
SUBJECTS Number |~ T [ T
. Class Lab. | Prep. EM; C
II. SOPHOMORE YEAR P
1ST TERM . .
English and History........... En.4a 2 0 4 i 6 ‘ 6
Caleulus.................... .iMa.6a 4 0 8 12 112
Physies. ............ouiunn . Ph.2d 3 2 4 9 9
Mechanism, . (M1 3 3 3 - 97 9
Surveying ....[C.1la 2 3 2 4 7|7
Machine Drawing. . ........... 'D. 5 0 ; 3 0 | 3) 38
Military Science and Tactics.... Mi. 4 a 1 | 2 1 41 4
Physical Edueation............ |PE. o 2 o 2| 2
2ND TERM 1\ i ‘
English and History . ..........; ‘En. 4 b 2 .0 4 . 6 6
Caleulus.................... |[Ma. 6 b 4 10 8 1212
Physies. ..........cooiivant. .2 e 0 6 3 ' 9 9
Applied Mechanics .1a 4 0 8 12112
Valve Gears..................| M. 2 2 3 2 7 ..
Surveying............c ... iC.1b 2 3 2 .. 7
Military Science and Tactics. .. .i‘Mi. 4b 1 2 1 ] 4] 4
Physical Education............ r‘PE. 0 2 0 | 2| 2
3RD TERM [ ‘ .
English and History.........../En.4 ¢ 2 0 4 | 6 6
Caleulus................oooue [Ma. 6 ¢ 4 10 8 11212
Physies.....o.ocvieveiaennnn. Ph. 2 0 | 6 3 9 9
Applied Mechanies............ Me.1b 4 | 0 8 12 | 12
Machine Drawing.............;D. 6 0o | 6 1 7 ..
Surveying.................... C.le 2 3 2 .. 7
Military Science and Tactics. .. i 1 2 1 4 4
Physica) Education............ PE. 0 2 o | 2| 2
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

SECOND YEAR
For Class Entering September, 1921.

; p
Subject Hours per Week f Units

SUBJECTS | Number | . ! !
i ' Class | Lab. | Prep. EM| C

II. SOPHOMORE YEAR ! |

1sT TERM i ;

English and History........... "En. 4 a |2 0 2 4 4
Caleulus...................... :Ma. 6 3 .0 6 - 91 9
Physies. . .ovvvvnnniiii.. 4 4 7 115 15
Mechanism. . 3 l 3 2 i 8 8
Surveying............ 2 3 2 .7 7
Machine Drawing D. 0 3 0 13 3
Military Science and Tactics.... ' Mi. 4 a 1 2 1 | 4 4
Physical Education............ PE. 0 2 0 2 2

|

2ND TERM ‘ ,
English and History........... En. 4b 2 0 2 | 4 4
Caleulus............oovvvennn Ma. 6 b 3 0 6 1 9 9
Physies. . ...oouiiviin ... Ph.1b 4 4 7 15 | 15
Applied Mechanies............ Me. 1 a 4 [ 7 1111
Valve Gears.................. M. 2 2 3 2 7| ..
Surveying.........c..cc..oun.. C.1b 2 3 2 .. 7
Military Science and Tacties....|Mi. 4 b 1 2 1 1 4 4
Physical Education............ PE. 0 2 0 jl 2| 2

. 3RD TERM i
English and History........... En.4 ¢ L2 0 2 4 4
Caleulus......ooovevvvn . Ma.6¢ 3 0 6 9 9
Physies. ..oovvennini e, Ph.1¢ 4 4 .7 115 15
Applied Mechanies. . .......... Me.1b 4 0 7 11 | 11
Machine Drawing LD 0 6 1 71 ..
Surveying.................... . 2 3 2 .. 7
Military Science and Tacties..../Mi. 4 ¢ 1 2 1 4 4
Physical Education............ |PE. 0 2 o | 2) 2
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

THIRD YEAR

|
SUBJECTS | Number

il

\

Hours per Week

Units

Class

Lab.

Prep.

III. JUNIOR YEAR

1st TERM |
English and Current Topies .../ En.7a
Geology ... iuiiiiii i 'Ge. 1a
Strength of Materials.......... Me. 5
Testing Materials Laboratory... Me. 6 a
Engineering Journals........... :88.10 a
Direct Currents......o........ iB. 2
Direct Current Laboratory. ....|E. 3
Graphie Staties. ........... N
Railway Engineering
Theory of Structures

2ND TERM :
English and Current Topies ... .|
GeologY ..o vvree i iin e :
Testing Materials Laboratory. . .
Hydraulies. . ................. H. 1
Hydraulic Laboratory.. .
Machine Design......
Engineering Journals.
Alternating Currents........... B
Alternating Current Laboratory .
Theory of Structures........... |
Railway Surveying........ e

3RD TERM s
English and Current Topics ... .
Economies....................]
Hydraulie Turbines............ H
Hydraulie Laboratory.......... '
Engineering Journals...........
Electrical Machinery........... )
Electrical Laboratory.......... (K.
Thermodynamies.............. o
Machine Design............ M
Theory of Structures
Railway Surveying
Highway Engineering. ..
Sewerage and Drainage . ..
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ELECTRICAL AND MECHANICAL ENGINEERING
FOURTH YEAR

. Subject | Hours per Week | Units
SUBJECTS " Number |
| Class | Lab. 1 Prep. | E | M
IV. SENIOR YEAR ;
1st TERM ‘ i
English and Current Topics . .. .:En. 10 a 2 0 4 6 6
Economie History ............ Ee. 8 1 0 1 “ 2 2
Selected Economic Problems.... Ee. 4 P2 0 2 | 4 4
Heat Engines .......vovvinnnn. (M. 16 ] 0 65 1 81| 8
Steam Laboratory.......... . M. 25 0 3 2 5 5
Induction Machinery iE. 22 J 3 0 6 9| ..
Alternating Current Laboratery. E. 21 ‘ 0 6 0 6| ..
Electrical Measurements. ...... ,Ph. & 0 4 2 6| ..
Heat Engineering.............. ™. 20 l 3 0 5 . 8
Machine Design............... M. 7 0 6 1 7
Metallurgy and Heat Treatment \M 12 | 3 0 5 8
2ND TERM |
English and Current Topics..... En. 10 b 2 0 4 1 6 6
Accounting. .... feeareneienee Ec. P8 0 5 1 8 8
Power Plant Engineering . i 8 0 5 i 8 8
Power Plant Laboratory.. 0 3 4 57 7
Eleetrie Traction........ | 4 0 6 110 ..
Alternating Current Analysis. 3 0 6 I 9 ..
Elements of Civil Engmeermg LiC. 25 2 3 2 “ .. 7
Machine Design........ccoun.n M. 8 [} 68 0 L . é
Industrial Plants.............. 1Ee. 40 2 0 4 .. 6
8RD TERM .
English and Current Topics..... ‘\En 10 ¢ 2 0 4 6| 6
Business Law...........c.0... Ec. 25 3 0 3 | 6 6
Electric Power Transmission. ... E. 44 5 0 5 j10]..
Dielectries. ... vovuinneeeeaenn. E. 52 2 0 3 ! 5
Specifications and Design of | J H
Electric Machines, ,......... . 48 0 3 1 ! 4 .
Electrieal Engineering Laboratory: \E 33 0 3 1 | 4 .
Advanced Alternating Current |
Machinery.......ocoevunenen 1E. 40 2 0 4 ‘ 6 ..
Elements of Civil Engineering .. C. 25 2 3 2 71 ..
Electrie Light and Power I ‘ ..
Distribution. ............... 2 0 2 .. 4
Mechanical Engineering Labo | ' ..
tOry. . ..ennn 0 3 5 \ . 8
Machine Design 0 8 0 .. 8
Power Plant Design ’ 2 6 4° 4. 2
Problems or Elective Ce l .. 4
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CIVIL ENGINEERING
FOURTH YEAR

Subject Hours per Week
SUBJECTS Number 1 Units
Class | Lab. | Prep.
IV. SENIOR YEAR

1sT TERM
English and Current Topics..... En. 10 a 2 0 4 6
Economic History ............ Ee. 3 1 0 1 2
Selected Economic Problems.. .. [¥e. 4 2 0 2 4
Metallurgy and Heat Treatment |M. 12 3 0 5 8
Reinforced Conerete........... C. 12 a 3 0 5 8
Structural Design. . C. 21 a 0 9 o 9
Direct Currents. ........ .|E. 186 8 0 4 7
Direet Current Laboratory. . ... E. 8 0 3 2 5

2ND TERM |
English and Current Topics..... En. 10 b 2 0 4 6
Accounting. .................. Ee. 17 3 0 5 8
Problems or Elective........... Th. 100 |......|......|...... 5
Alternating Currents........... E. 64 3 0 4 1
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 8

3RD TERM
English and Current Topics..... En. 10 ¢ 2 0 4 [
Business Law................. Ec. 25 3 0 3 6
Problems or Elective........... Th 100 {......0......[...... 7
‘Water Supply and Irrigation....[C. 15 4 0 6 10
Elements of Heat Engineering... M. 21 3 0 3 6
Civil Engineering Design....... lC. 2l ¢ 0 12 0 12

i
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ENGINEERING AND ECONOMICS

THIRD YEAR!
. Hours per Week
4 Subjeet | 777 T
SUBJECTS i Number Units
Class | Lab. | Prep.
III. JUNIOR YEAR \
1sT TERM

English and Current Topics . 2 0 4 6
Geology 3 0 3 6
Strength of Materials 4 0 8 12
Testing Materials Laboratory. . .| [1] 3 0 3
Direct Currents............... i 8 0 4 7
Direet Current Laboratory. . ... 'E. 8 0 3 2 5
Engineering Journals........... SS. 10 a 1 0 1 2
Elective ............. ... ... [ N N e 7

2ND TERM ‘
English and Current Topies ... .1En. 7T b 2 0 4 6
Geology........coooiiiii. iGe. 1 b 3 0 3 6
Hydraulies. ,................. ‘H. 1 3 | 0 5 8
Hydraulic Laboratory.......... H. 2 o | 3 0 3
Engineering Journals........... SS. 10 b 1 0 1 2
Alternating Currents. ... ....... E. 4 : 3 ‘ 0 4 7
Alternating Current Laboratory.|E. 5 0 3 2 5
Accounting. .. ... ... ... ..... Ee. 16 a 3 0 6 9
Testing Materials Laboratory . . ‘Me 6 b 0o | 8 0 3

3RD TERM | !
English and Current Topies ....[En. T ¢ 2 ’ 0 4 6
Economics fEc. 2 3 0 3 6
Statisties. ........ Ec. 11 1 | 0 2 3
Engineering Journa Jss. 10 ¢ 1 0 1 2
Business Law................. Ec. 26 a 3 0 5 8
Finanecial Organization......... Ec. 20 3 0 5 8
Accounting ..............c..... Ee. 16 b 3 0 6 9
Eleetive ..........cooviiieviitlonn it 6

1—For first and second year schedules of thiz course, see pages 80 and 81.
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ENGINEERING AND ECONOMICS
FOURTH YEAR

1 Subject Hours per Week
SUBJECTS | Number Units
i Class | Lab. | Prep. .
IV. SENIOR YEAR i

1st TERM ‘
English and Current Topics.....!En. 10 a 2 0 4 6
Economic History ............ |Ee. 3 1 [} 1 2
Selected Economic Problems.... Eec. 4 2 0 2 4
Business Law. ...........co.... ‘Ec.26b 3 0 5 | 8
Accounting .................. Eec.16 ¢ 3 0 6 9
Business Administration ....... ‘Ee. 30 a 3 0 5 | 8
Corporation Finance .......... ‘Ee. 34 2 0 4 | 6
Thesis ..........cvvinnenn. Th.100  |......0......]...... 5

2ND TERM !
English and Current Topiecs..... En.10b 2 0 4 6
Taxation. ...............c.0.. c. 14 2 0 2 4
Business Administration ....... Be. 30 b 2 3 3 8
Municipalities................. Ee. 87 1 0 2 3
Thesis L1000 oo 6
Elective .. .ovvvueeivnniiin i diiiininne i fiinanfeennbinaa 21

3RD TERM
English and Current T'opics. .... En. 10 ¢ 2 0 4 6
Business Administration........[Ec.80¢ 3 0 5 8
ThesiS. ..ovviinennniinnnnnns Th.100 [......0...... )00t 10
Eleetive . ............cooocve i bonaa oo 24
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PHYSICS AND ENGINEERING
CHEMICAL ENGINEERING AND CHEMISTRY
SECOND YEAR
For Class Entering September, 1922, and Thereafter

It
Subject Hours per Week

SUBJECTS | Number . Units

i Class | Lab. | Prep. .
II. SOPHOMORE YEAR i
(Throughout the Year) ‘
English and History........... 2 0 4 [
@IMAD . . oo vvunrrannrnoveansl L.31 4 0 6 | 10
Caleulus. .. 4 0 8 12
Physics. . ....coocviunnunnn 3 2 4 9
Analytical Chemistry? i
I 2 7 2 11
Physical Edueation............ \PE. 0 2 0 2
Military Science and Tactics. . fo 4a,b,c 1 2 1 4

For Class Enterihg September, 1921

Subject Hours per Week
SUBJECTS | Number | | ¢ Units

Class | Lab. | Prep. |

II. SOPHOMORE YEAR
(Throughout the Year) B “

English and History........... ‘En.4a,b, ¢ 2 0 2 4
German. ......ovvuerneenina. L, 31a,b,c 4 0 6 | 10
Caleulus..............coovld Ma.6a,b,c 3 0 6 H 9
PhysSiC8. . ..oveeriirnenannnanny Ph.1a,b,c 4 4 T 0 15
Analytxcal Chemxstry .......... \ Ch. 11, 12, i

i a. 2 6 2 | 10
Physical Education............ PE. 0 2 [ 2
Military Science and Tactics.... Mi.4a,b,e 1 2 1 i 4

l——In the third term Organic Chemistry Ch. 43 is taken in place of Analytical
Chemistry by students in the course in Physics and Engineering.
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PHYSICS AND ENGINEERING

THIRD YEAR
. Hours per Week
Subject
SUBJECTS ! Number i Units
! Class | Lab. | Prep.
III. JUNIOR YEAR }

18T TERM ) i
English and Current Topies .... En.Ta 2 0 4 ! 6
Geology.........ovvvvvninin, .Ge. 1 a 3 0 3 6
Advanced Caleulus............ Ma. 8a 3 0 6 9
Analytical Mechanies.......... Ph.12 a 3 (1] 6 | 8
Scientific German. . ........... L. 384 a 3 0 6 | 9
Direct Current Machinery...... E.10 2 0 3 | 5
Direct Current Laboratory..... E.3 0 3 2 | 5

i

2ND TERM i b
English and Current Topics .... |En.7b 2 0 4 6
Geology.............. 'Ge.1b 3 0 3 6
Advanced Calculus. . ... ...:Ma.8b 3 0 6 | 9
Analytical Mechanics. . ...}Ph. 12D 3 0 5 8
Secientific German. ............ L.34b 3 0 6 | 9
Alternating Current Machinery.. E. 12 2 0 3 | 5
Alternating Current Laboratory. | E. 5 0 3 2 5

3rD TERM I !
English and Current Topics ....[En. T ¢ 3 [1} 3 6
Feonomics........oovuvnivinnns -Ee. 2 3 0 3 6
Advanced Caleulus . ........... 'Ma. 8¢ 3 0 6 | 9
Electricity and Magnetism...... ‘Ph.7 a ] 0 6 | 9
Electrical Measurements. ...... |Ph.8 a 0 4 2 | 6
Elements of Heat Engineering... | M. 21 3 0 8 | 6
Elective...................... TR PR FRTTTTs Fppeee 6
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PHYSICS AND ENGINEERING
FOURTH YEAR

' Subject Hours per Week |
SUBJECTS | Number ' Units
: Class Lab. | Prep.
IV. SENIOR YEAR | ;
1st TERM : i
English and Current Topies . ... En.10 a 2 0 4 6
Economic History ............ Eec..3. 1 0 1) 2
Selected Economic Problems.... Ee. 4 2 0 2 4
Electricity and Magnetism. ... .. Ph. 7b 3 0 6 9
Electrical Measurements. .. ... .. ‘Ph. 8b 0 4 2 6
Differential Equations ......... Ma.1l0a . 2 0 4 ‘ 6
Research or Electives.......... .......... 1 .................. 15
2ND TERM |
English and Current Topics. . ... En.10b \ 4 6
Theoretical Physics...... Y 15
Steam Laboratory. ... ..M. 28 ‘ 3 2 5
Differential Equations ......... Ma.10b 2 0 4 6
Research or Electives.......... [ A R 16
8rD TERM ' |
English and Current Topics..... En. 10 ¢ 2 0 4 6
Theoretical Physics............ ..o, .16
Differential Equations ., ....... Ma.10¢ 2 ¢ 0 4 ‘ 6
Research or Electives. ......... ... ...l oo voeei]eenl] 21
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CHEMICAL ENGINEERING AND CHEMISTRY

THIRD YEAR
. Hours per Week Units
SUBJECTS Subject
Class | Lab. | Prep. [ChE| Ch
III. JUNIOR YEAR
1sT TERM
English and Current Topics ... .{En. 7a 2 0 4 6 6
Geology ... .lIGe.la 3 0 3 6 6
Chemical P p Ch. 21 a 3 0 6 9 9
Physical Chemistry Laboratory.|Ch. 26 a 0 3 1 4 4
Organiec Chemistry. . .......... Ch.41a 3 0 5 8 8
Organie Chemistry Laboratory..||Ch. 46 a 0 6 0 6 6
Applied Mechanies ............ Me. 7 a 3 0 6 91 ..
Advanced Caleulus. ........... Ma. 8a 3 0 6 .. 9
2ND TERM .
English and Current Topies ....;En.7b 2 0 4 6 6
Geology.....oooviiniiieninn, Ge.1b 3 0 3 6 6
Chemical Principles............ Ch.21 b 3 0 [ 9 9
Physical Chemistry Laboratory . Ch. 26 b 0 3 1 4 4
Organic Chemistry . . .......... iCh.41b 3 0 5 8 8
Organie Chemistry Laboratory.. Ch. 46 b 0 6 0 6 6
Applied Mechanics ............ Me. 7b 3 0 6 ¢ 97 ..
Advanced Caleulus. . ... e }Ma. 8b 3 0 6 N 9
3RD TERM
English and Current Topics ....|[En.7T¢ 2 [ 4 6 6
Economies..........oooivnnn.. Ec. 2 3 0 3 6 6
Chemical Principles............ Ch.21e 3 0 6 9 9
Physical Chemistry Laboratory!.|/Ch, 26 ¢ 0 3 1 4 4
Organie Chemistry............ Ch.4lc 3 0 5 8 8
Organic Chemistry Laboratory! .||Ch. 46 ¢ 0 6 0 6| 6
Elements of Heat Engineering. .| M. 21 3 0 3 61 ..
Machine Drawing............. D.8 0 3 0 3.} ..
Elective in Mathematics,
Physics or Chemistry........ 1 R O P 9

—Research Problems 1-12.0-13 may be substituted for Ch, 26 ¢ and 46 ¢



CHEMICAL ENGINEERING
FOURTH YEAR

Subject Hours per Week
SUBJECTS Number Units
Class | Lab. | Prep.
IV. SENIOR YEAR
1sT TERM

English and Current Topics..... En.10 a 2 0 4 6
Economic History ....... Ee. 3 1 0 1 2
Selected Economic Problems. ‘Ee. 4 2 0 2 4
Thermodynamic Chemistry..... Ch. 22 3 0 6 9
Instrumental Analysis.......... ICh. 16 0 6 4 10
Direet Current Machinery...... E. 10 2 [ 3 | 5
Direet Current Laboratory. . ... E.3 0 3 2 5
Industrial Chemistry........... ~Ch. 6la 3 1] 4 i

2ND TERM i L
English and Current Topics. ... lEn. 10 b 2 0 4 I 6
Industrial Chemistry........ .. C 3 0 5 8
Chemical Engineering I 3 0 6 | 9
Alternating Current Machinery. iE 12 2 0 3 5
Alternating Current Laboratory. |E. 5 1] 3 2 H 5
Steam Laboratory............. M. 28 0 3 2 }: 5
Research..................... Ch. 70 1 8 1 l 10

3RD TERM |
English and Current Topics 2 0 4 6
Chemical Engineering . 5 0 10 15
Surfaee and Colloidal Chem try 3 0 5 | 8
Research,.................... .C 1 16 2 ’} 19




CHEMISTRY
FOURTH YEAR

Hours per Week i

[ .
SUBJECTS | Subject
“; Class | Lab. I Prep.
IV. SENIOR YEAR 1/ |
1st TERM ‘
English and Current Topies..... En. 10 a 2 0 4
Economie History ............ Ee.3 [ 1 0 1
Selected Economic Problems. ... [Ec. 4 2 0 2
Thermodynamic Chemistry. ....|Ch.22 | 3 0 6
Industrial Chemistry.. !Ch.61 a 3 0 4
Instrumental Analysis. .....Ch. 16 ;0 6 4
Research................. ... iveeiennn.. i1 8 1
2ND TERM | |
English and Current Topics. .... En.10b ¢ 2 0 4
Industrial Chemistry .......... Ch.61Db 3 0 5
Elective in Physics, Mathematics |
or Chemistry...............floviiin, 5 0 10
Research..................... Ch. 70 1 16 2
3rD TERM
English and Current Topics..... En, 10 ¢ 2 0 4
Surface and Colloidal Chemistry [Ch. 29 3 0 5
Elective in Physies, Mathematics |
or Chemistry............... ’ .......... 5 0 10
Research..................... Ch. 70 1 16 2
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ELECTIVE STUDIES!

Hours per Week

|
Number ‘ Units
Class Lab. [ Prep.

SUBJECTS

1sT TERM

Electrical Communiecation...... ‘
Elementary French............ '
Chemistry (see pages .....
Physics (see pages ........
Mathematies (see pages. .. .
Military Science and Tactic

(seepages .......... Yoo |
Aeronautics (See PAZES .. ..) . ... i i e e e
2Np TERM
Advanced Electrical Engineering E. 60 2 [ 3 5
Elementary French ............ 1.1b 3 0 6 9
Seminar in Social and Economic ! : :
Organizations. ........... 'Ee. 45 2 0 5 7
Chemistry (see pages...... Yoo
Physics (see pages........ Yoo
Mathematics (see pages. .. .). ...
Military Science and Tactics
(see pages........... )
Aeronautics (see pages ....)....
3rRD TERM |
Mmeralogy.................‘.1Ge5 3 0 | 6
Geology. oo v . [ 0 i 6
Elementary French............ . ; 3 0 ! 9

Chemistry (see pages......
Physics (see pages ... .....
Mathematics (see pages. . ..
Military Science and Tacties
(see pages .......... Yoo
Aeronautics (see pages ....).... .........

1—Any subject not required in a course may be treated as an elective.



Beacription of Subijerts

AERONAUTICS
ProrEssor: HARRY BaTEdMaAN
INsTRUCTOR: ALBERT A. MERRILL

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

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

7. Amrraxe Desiox.—Design and construction of the
wings, fuselage and control surfaces of an airplane. Location
of the center of gravity and determination of the moments of
inertia of an airplane. General considerations regarding the
choice and arrangement of the power plant, gasoline tank,
chassis and skid. Prerequisites: Ph. 1 a, b, c. Second term.
(Merrill) (156 units)

For advanced courses in aeronautics, see page 66.
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APPLIED MECHANICS

AssociaTE Proressors: Freperic W. Hixricus, Jr.,, Roxmro R.
Marrer (Civil Engineering)

InstrrcTorRs: GrENN H. Bowrus, Frep J. Coxverse, Fraxcis
W. Maxstapr, Warter W. OGIEr, Jk.

1 a,b. ArpLiep 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. 2, 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, ¢ is an additional prerequisite. Required
in Civil, Electrical, and Mechanical Engineering, and in Engi-
neering and Economics cotrses, second and third terms, sopho-
more year. (Hinrichs, Converse, Ogier) (12 units each term)

4. Grapurc Starics.—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. StrExeTH oF Materiars.—KElasticity 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..1 a, b, ¢. Required in
Civil, Electrical, and Mechanical Engineering, and in Engineer-
ing and Economics courses, first term, junior year. (Hinrichs)

(12 units)

6 a, b. Tesrine Mareriars LaBoraTtory.—Tests of the ordi-

nary materials of construction in tension, compression, tor-



APPLIED MECHANICS 97

sion and flexure, with determination of elastic limit, yield point,
ultimate strength, and modulus of elasticity; cement tests; tests
of hardness, fragility, and endurance; experimental verification
of formulas derived in the theory of strength of materials.
To be taken in connection with 5. Required -in Civil, Elec-
trical, and Mechanical Engineering, and in Engineering and
Economics courses, first and second terms, junior year. (Hin-

richs, Martel, Converse, Ogier, Bowlus)
(8 units each term)

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

(9 units each term)

EQUIPMENT FOR APPLIED MECHANICS
The equipment in the various laboratories was selected
with great care and with a view to performing such tests
and experiments as are valuable in assisting the student
to gain a thorough understanding of the theory of design,
as well as a practical knowledge of the laws of operation
of the machines and apparatus with which he will come

in contact in his engineering career.

TestiNe MATERIATS Tasorarory.—The testing materials lab-
oratory bas two divisions, the first a cement and concrete
laboratory, and the second a laboratory for the general testing
of the materials of construction. The equipment includes all
necessary apparatus for standard tests in tension, compres-
sion, bending, torsion, fatigue, friction, and hardness. The
cement and concrete laboratory is provided with the usual
tables for weighing and mixing, and with a complete equipment
of sieves, needles, molds, etc.,, for the determination of the
various 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 Materials.
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CHEMISTRY

Proressors: ArRTHUR A. Noves, Stvarr J. Bares, James E.
Brerr, Ricuarp C. ToLmax

AssocIATE Proressors: Jamks H, Ervis, Wirnian N. Lacey,
Howarp J. Lucas

IxstRUcTOR: ERNEST H. Swirr

NarTionar ResesarcH Ferrows: Arrucr F. Bexrtox, Roscoe G.
Dickixsox

ResgarcH Frrrow: Rarerr W. G. Wyckorr

DvPoxt Ferrow: Ricumarp M. Bozortu

TeACHING FELLOWS AND GRADUATE AssisSTaNTs: Ricmarn M.
Bancer, Roserr S. Borax, Natmawier D. Cuapaax,
Kenx~xera H. Goobe, Areerr L. Ravaronn, Davip FI.
SmitH, Crarx S. TerrswortH, Lavrence E. WEvmourH

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 subject. The graduate
should thus be able to apply his scientific knowledge to
original investigation, or to the study of chemical prob-
lems of a technical nature.

Facilities for research are offered in the various
branches of chemistry (see especially pages 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
and the quality of self-reliance acquired are invaluable
in giving the ability to solve independently the intricate
problems sure to be encountered.

1 a. Inoreanic Cuemistry.—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
und clearness in the recording of his work. . Required in all
courses, first term, freshman year. (Bell and Assistants)

(12 units)

1 b. Ixorganic CuemisTRy.—A continuation of 1 a. Pre-
requisite: 1 a. Required in all courses, second term, freshman
year. (Bell and Assistants) (12 units)

1 ¢. Quarrramive Axarysis,—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 b. Required in all
courses, third term, freshman year. (Bell and Assistants)

(12 units)

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

12 a, b. QuaNTITATIVE AXarysis.—Laboratory practice, sup-
plemented by occasional lectures and by personal confer-
ences. The course furnishes an introduction to the subjects
of gravimetric and volumetric analysis. Text-hook: Blasdale,
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Quantitative Analysis. Prerequisite: 11, Required in Chem-
istry and Chemical Engineering courses, first and second terms.
sophomore year. (Swift) (11 units each term)

18 a, b. QuaxTiTaATIVE ANALYSIS.—A continuation of 12 b.
Prerequisite: 12 b. Prescriptive in the junior year. (Swift)
- (8 units each term)

16. I~xsTRUMENTAL Awarysis.—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: 12 b. Required in Chemistry and Chem-
ical Engineering courses, first term, senior year. (Lacey)

(10 units)

21 a, b, ¢. Cuemricar Prixcipres.—Conferences and reci-
tations in which the general principles of chemistry are con-
sidered from an exact, quantitative standpoint. Includes a
study of the pressure-volume relations of gases; of vapor-
pressure, boiling point, freezing point, and osmotic pressure of
solutions;- of the molecular and ionic theories; of electrical
transference and conduction; of reaction rate and chemical
equilibrium; of phase equilibria and of thermochemistry. A
large number of problems are assigned to be solved by the
student., Prerequisites: Ch. 12 b, Ph. 1 a, b, ¢, Ma. 6 a, b, c.
tequired in Chemistry and Chemical Engineering courses,
junior year. (Bates) (9 units each term)

22, TuermonyNavic Cuemistey.—A continuation of 21 ¢,
Required in Chemistry and Chemical Engineering courses, first
term, senior year. (Bates) (9 units)

26 a, b, c. Prvsicar CaEmistry I.aBorarory.—Laboratory
exercises to accompany 21 a, b, ¢, respectively. Required in
Chemistry and Chemical Engineering courses, junior year.
(Bates) (4 units each term)

29. Svurrace axp Corrorp CHEMisTrRY.—Class-room exercises
with outside reading and problems, devoted to surface tension,
adsorption, contact catalysis, and the general principles relating
to disperse systems with particular reference to the. colloidal
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state. Supplementary laboratory work can be provided if de-
sired. Prerequisite: 22, Required in Chemistry and Chemical
Engineering courses, third term, senior year. (8 units)

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

43. Orcaxic CuryistRy.—Lectures and recitations accom-
panied by laboratory exercises, dealing with the more impor-
tant compounds of carbon. Prerequisite: 1 ¢. Required in

Physics and Engineering, third term, sophomore year. (Lucas)
(11 units)

46 a, b, c¢. OreanNic Cuemistry LaBoratory.—Laboratory
exercises to accompany 41 a, b, ¢. 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. Oreaxic CuemwstRy Lasorarory.—Laboratory practice
in the carrying out of difficult syntheses of carbon compounds.
Prerequisites: 41 ¢ and 46 ¢, Prescriptive for qualified students,
senicr year. (I.ucas) (6 to 9 units)

49. Orcaxic Axanvsis—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 ¢ and 46 c. Prescriptive for
qualified students, third term, junior year. (Lucas) (9 units)

61 a, b. IxprsrrraL CHemstry.—A study of the more im-
portant industrial chemical processes, from the point of view
not only of the chemical reactions, but of the conditions and
equipment necessary to carry on these reactions. Required in
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Chemistry and Chemical Engineering courses, first and second
terms, senior vear, (Lacey)
(7 units first term, 8 units second term)

66 a, b. Cuexicar, ExciNeerinc.—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 Researcm.—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-
perimenial 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 later
than one week before the degree is conferred. Required in
Chemistry and Chemical Engineering courses, senior year.

(9 to 20 units)

For advanced courses in Chemistry, see pages G7-69.
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CIVIL ENGINEERING

Proresson: I'raxkuiy Tirosias.

Assocrate  Proressors: Roamro R, Marrer, Winniaa W,
MICHAEL.

Ixstrucror: Irep J. CoNVERSE.

.

~1 a. Survevixe.—A study of the elementary operations em-
ployed in making surveys for engineering work, including the
use, care and adjustment of instruments, linear measurements,
angle measurements, note keeping and field methods. Required
in Electrical, Mechanical, and Civil Engineering courses, first
term, sophomore year. (Michael, Martel, Converse) (7 units)

1 b, ¢. Apvaxcep Strvevine.—A continuation of 1 a, cov-
ering topographic surveys, plane-table surveys, triangulation,
cross-section surveys, drafting-room methods and mapping,
and the solution of problems. Required in Civil Engineering
courses, second and third terms, sophomore year. (Michael)

(7 units each term)

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

(5 units)

8 a. Ranway Exciseerinc.—A study of cconomie railway
location and operation; railway plant and equipment; the solu-
tion of grade problems; signaling. Required in Civil Engineer-
ing courses, first term, junior year. (Michael) (8 units)

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

8 ¢. Ramway Sctrvevine—Field and office work comprising
applications of the principles of course 8 b. Required in Civil
Engineering courses, third term, junior year. (Michael)

(6 units)
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10. SeweraceE AXD Drarxacr.—Systems for the collection
and disposal of sewage; the design of sanitary and storm
sewers; the drainage of land; cost assessments. Required in
Civil Engineering courses, third term, junior year. (Michael)

(7 units)

12 a. Reixrorcep Coxcrere.—1he theory of reinforced con-
crete design, with a study of the applications of this type of
construction to various engineering structures. Required in
Civil Engineering courses, first term, senior year. (Martel)

(8 units)

12 b. Masonry Strucrures.—Theory of design and methods
of construction of masonry struectures; foundations, dams, re-
taining walls, and arches. Required in Civil Engineering
courses, second term, senior year. (Martel) (8 units)

15, Warer Sverry axp Irricarox—A study of modern
practice of the collection, storage and distribution of water for
municipal, domestic and irvigation uses; design, construction
and operation of systems; deals with the conditions adapted
to irrigation devclopments, 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)

20 a. Turory or Strucrukis.—Methods used in 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
courses, first term, junior year. (Converse) (11 units)

20 b, e.—~THeory oF StrRUCTCRES.—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 and third terms, junior year. (Converse)

(8 units each term)

21 a. Strvcruvral Desiox.—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-
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tice is followed as affecting both computations and drawings.
Required in Civil Engineering courses, first term, senior year.
(Thomas) (9 units)

21 b. Strvcrvran Desiocy.—The design of a reinforced con-
crete bujlding in accordance with a selected building ordinance,
with computations and drawings. Required in Civil Engineer-
ing courses, second term, senior year. (Thomas, Martel)

(9 units)

21 ¢. Cwvir ExcINEErING DesieN.—Special problems includ-
ing preliminary investigations of irrigation or water power
projects; study of stream flow data, the effect of reservoir
storage upon distributed flow, determination of size and type
of economic development. Required in Civil Ingineering
courses, third term, senior year. (Thomas, Martel)

(12 units)

25. EremeExts or Civi, ENGINEERING.—AN abridged course
of design and construction methods for structures of wood,
steel, masonry and reinforced concrete. Required in Mechan-
ical Engineering courses, second term, and Ilectrical Engi-
neering courses, third term, senior year. (Thomas) (7 units)

[See a1so Sverects E. 3, 5, 16, 64; Fe. 17, 25; H. 1, 2, 5, 6;
M. 1,5, 21; Me. 1a,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.

Fieto axp QrFrice InstrumENTs.—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-
tachments, sextant, plane-tables, prismatic compass, aneroid
barometer, and a current meter for stream gauging. Plani-
meters, protractors, special calculating instruments, and beam
compasses are used by the students in office work.

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

ReFERENCE MATERIsL.—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 Materiar Lasoratory.—(Described on page 97.)
This laboratory is used in Civil Engineering courses in the in-
vestigation of stresses and causes of failure in full sized
reinforced concrete beams, and in the general testing of the
materials of construction.

Hyoraviics LanoraTory.—For equipment and description see
page 123.
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ENGINEERING DRAWING

InstRUcTORS : WiLriam J. Avsury, GLENN H. Bowrus
AssisSTANT IN MEcHANICAL EXNGINEERING: Ravaonn W. AGer

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, ¢, d. Drawing axp LeETreriNvc.—Involves the use of
instruments, geometric construction, orthographic projection,
and principles of dimensioning. Practice in the construction
of freehand letters adapted to use on working drawings, and
the layout of titles.

2 a, b. Drscrirrive GEoMETRY AND PERsPECTIVE.—A study of
simple problems in lines, planes, and solids, illustrated by the
solution of practical problems; studies in intersections and
developments, isometric and perspective drawing. Particular
emphasis is laid on neatness and conformity with the speci-
fications. Isometric and perspective sketching of machine
parts. Design sketching without the use of models.

1 a,b,e,d, 2 a, b. (Above courses.) Required in all courses,
freshman year, 1 a, b, ¢ is taken during the college year. 1 d
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and 2 a, b are taken during the college year or first three weeks
of summer, (18 units for the year)

5. Macuixe Drawixe.—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
FElectrical, Mechanical, and Civil Engineering courses, first
term, sophomore year. . (3 units)

6. "MacmiNe DrawiNe.—A continuation of work in course
5 with practice in -sketching, detailing, tracing, and making
assembled views. A study of blueprints and an acquaintance
with . the details of good commercial practice. Required. in
Electrical and Mechanical Engineering courses, third term,
sophomore year. (7 units)

8, MacuiNe Drawrve.—Similar to course 5. Required in
Chemical Engineering courses, third term, junior year.
(3 units)
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ECONOMICS AND HISTORY

Proressors: Pavy Pericorn, Gramray A. Laixa
I.ecrrrEr: Epwarp C. Barrerr
INsTRUCTOR: ALBERT A. MERRILL

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. Awmericax GoverymeNT—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)

2. Gexerar Ecoxowmics.—The principles of economics gov-
erning the production, distribution, and consumption of wealth,

" with particular reference to some of the important business
and social problems of the day. Required in all courses, third
term, junior year. (Perigord) (6 units)

3. Fcoxomrc History.—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
influences which have produced them. Required in all courses,
first term, senior year. (l.aing) (2 units)

4. Sekrecrep EcoxNomic Propireys.—A development of the
course in General Economics, presenting a fuller treatment of
specific problems such as: transportation, agriculture, labor
legislation, socialism, present labor policies. Required in all
courses, first term, senior year. (4 units)
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11. Sramisrics.—Statistical methods and the graphic por-
trayal of results, with their application to concrete business
problems. Required in the course in Engineering and Eco-
nomices, third term, junior year. (Wolfe) (8 units)

14. Taxarion.—A study of the general principles of public
expenditure and public revenues with special reference to
American taxation methods. Required in the course in Engi-
neering and Fconomics, second term, senior year.- (lL.aing)

(4 units)

16 a, b, ¢. Accouv~NTinc.—A study of the principles of ac-
counting, starting with simple double entry bookkeeping and
carrying the student through a complete system of accounts
for a modern concern. The use of percentages and statistics
in accounting will be treated and the interpretation of finan-
cial reports and the graphical method of presenting account-
ing facts will be studied. Required in Engineering and Eco-
nomics course, second and third terms, junior year and first
term, senior year. (Merrill) (9 units each term)

17. AccouvNrtiNe.—An abridged course in accounting re-
quired in Electrical, Mechanical, and Civil Engineering courses,

second term, seniov year. (Merrill) (8 units)

20. FixaxciaL OreaNizatiox.—A  general study of the
financial organization of society. T'he course includes a study
of the following topics: Principles of money; nature and func-
tions of credit; the varieties of credit- and instruments; the
marketing of low and high grade securities; the functions of
the corporation and the stock exchange as capital-raising
devices; the development of the banking system and the gen-
eral principles of banking, including studies of commercial
banking, the national banking system, and the Federal Reserve
system. Required in Engineering and Economics, third term,
junior year. (8 units)

25. BusiNess Law.—The principles of law as applied to
business affairs, including discussion of such fundamental topics
as the definition of law, its sources, and a brief study of the
law governing contracts, negotiable instruments, agency, part-
nership, corporations, and employer’s liability. Required in
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Electrical, Mechanical, and Civil Engineering courses, third
term, senior year. (Laing) (6 units)

26 a, b. Business Law.—Similar in scope to 575, but giving
# 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, ¢. Business ApamiNistrarioN.—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, joint-stock company, and
corporation, Required in Engineering and Economics course,

throughout the senior year, (Laing)
(8 units each term)

34. Corporatiox Fixance.—Corporation promotion; the
issue and payment of securities; underwriting; the sale of
speculative securities. Discussion of the principles of capital-
ization, the management of corporate income, and the relation
of dividend to income. Financial problems of expansion, com-
bination, and reconstruction of*corporations. Required in the
course in Engineering and Economics, first term, senior year.
(Laing) (6 units)

37. Mux~rcrearrries.—An  examination of the origin, de-
velopmenl, and organization of the modern city, and a com-
parative study of municipal government in FEurope and
America. Special attention is given to a comparison of the
operation of the three characteristic forms of city government
in the United States: Federal, Commission, and City Manager.
Required in the course in Engineering and Economics, second
term, senior yecar. (Pcrigord) (3 units)
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40. IxpustriaL Praxrs—A study of the methods that are
employed in machine shops and manufacturing plants. The
course is similar in scope to 34, but briefer, and especially
adapted to the needs of the practicing mechanical engineer.
Required in Mechanical Engineering course, second term,
senior year. (Hinrichs) (6 units)

45. SEMINAR 1IN Socrar axp Ecoxoarrc Orcawizariox.—This
course consists in weekly lectures and discussions of the devel-
opment of economic and social organization from a broad
standpoint, and includes consideration of such subjects as
primitive economic and political groupings and methods, de-
velopment of gild and feudal systems, evolution of the com-
petitive and quasi-competitive systems in economic life and of
democratic organization in political life. A considerable
amount of outside reading is required from each student. The
class meets once a week for two hours, the first being devoted
to lecture and the second to discussion of the problems treated
in the lecture. FElective, senior year, second term. (Il.aing)

(7 units)
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ELECTRICAL ENGINEERING
Proressor: Rovar W, SORENSEXN
AsSISTANT Proressor: GEOrGE ForsTER
IxstRUCTORS : Fraxcis W. Maxsrapr, Frep L. PooLre
Researcu Ferrow ix Pmysics: Russern M. Oris

2. Direcr CurreNts.—Theory and practice of direct cur-
rent machinery, and measuring instruments. Numerous prob-
lems are solved. Text: Principles of Direct Current Ma-
chines, I.angsdorf. Prerequisites: Ph. 1 a, b, ¢; M. 6 a, b, ¢,
Required in Electrical and Mechanical Engineering courses,
first term, junior year. (Sorensen, Forster, Poole) (8 units)

3. Dmecr Corrext  Lasorarory.—Supplementary to 2
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)

4. Privcreies or AnrerNATiNGg CURRENT ENGINEERING.
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-
chrenous motors; rotary converters; transformers; induction,
and single phase motors. Numerous problems are worked.
Required in Electrical and Mechanical Engineering courses,
second term, junior year. (Sorensen, Forster, Poole)

(8 units)

5. AvrerNaring CurrENT LaBoraTory.—Supplementary to
4. Uses 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 Mechanical Engineering, Engineering and Economics, and
Physics 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. Erecrricar MacHINERY.—A continuation of courses 2
and 4. The application of the principles taught in these
courses to the study and operation of direct and alternating
current machinery. Required in Electrical and Mechanical
Engineering courses, third term, junior year. (Sorensen, For-
ster, Poole) (7 units)

7. Erecrrican Laporarory.—A continuation of 3 and 5.

Efficiency tests of direct and alternating current ma-
chinery, operation of motors and generators in parallel, cali-
bration of indicating and recording meters. Required in Elec-
trical and Mechanical Engineering courses, third term, junior
year, (5 units)

10. Dmecr Curzext MacHiNErY.—Abridged course in
direct currents similar to 2. Prerequisite: Ph. 1 a, b, c¢. Re-
quired in Physics and Engineering courses, first term, junior
year, and in Chemical Engineering courses, first term, senior
year. (Sorensen, Forster) (5 units)

12, Arreryatine CurrExt Macminery-—A study of the
fundamental principles of alternating current machinery. Re-
quired in Physics and Engineering courses, second term, junior
vear, and in Chemical Engineering courses, second term, senior
year. (Sorensen, Forster) (5 units)

16. Dmecr CurreNt MacHIiNery.—Similar to 10. Re-
quired in Civil Engineering courses, first term, senior year, and
in Engineering and Economics courses, first term, junior year.
(Sorensen, Forster) (7 units)

20. ArrErxaTinGg CurrExt Awavrysis—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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21, ArterxariNe CurreNT LaBorarory.—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 FElectrical Engineering courses, first term, senior
year. (Forster, Poole) (6 units)

22. I~npvcrion MacHINERY.—An advanced study of the
stationary transformer, with special emphasis upon problems
of multiple operation which involve problems of polyphase
polarity, together with single and polyphase multiple circuits.
Required in Electrical Engineering courses, first term, senior
vear. (Sorensen) (6 units)

28. Eiecrric Tracrion.—The electric railway, selection of
equipment in rolling stock, location and equipment of sub-
stations, comparison of systems and power requirements for
operation of electric cars and trams. Required in Electrical
Engineering courses, second term, senior vear. (Sorensen)

(10 units)

30. Erectric Licaring axp Power Distrisurion.—Electric
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. Erecrricat Excingerine Laporarory.—Supplementary
to courses 6, 20, 52. Testing insulating materials, and
comparing dimensions and design of electrical machines found
in the laboratories of the Institute. Required in Electrical En-

gineering courses, third term, senior vear. (Forster)
(4 units)

40. Apvaxcen ArLTerNATING CUrRreNT MacHINERY.—An ad-
vanced study of the principles involved in alternating current
machinery, other than the transformer, with particular em-
phasis upon the induction and synchronous motors. Required
in Electrical Fngineering courses, third term, senior year.
(Sorensen) (6 units)
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44, Eiecrric Powkr Traxsysstox.—Determination of eco-
nomic voltage for transmission lines; line protection; elemen-
tary transient phenomena; corona; use of hyperbolic functions
in line calculations. Required in Electrical Engineering courses,
third term, senior year. (Sorensern) (10 units)

48. Specrrrcarions AND Desiexy or Erecrric MacHINES.—
Preparation of specifications and design calculations for al-
ternating and direct current machinery. Required in Electrical
Engineering courses, third term, senior vear. (Sorensen)

(4 units)

52. Dierecrrics.—The relations of phenomena of dielectrics
n high voltage engineering. Required in Electrical Engineer-
ing courses, third term, senior year. (Sorensen) (5 units)

56. Erecrricar CoxyuNicariox.—A study of the elements
of telephone, telegraph and call systems. Prescriptive, first
term, senior year. (5 units)

60. Apvaxcep Erecrricar ExciNEerine.—A detailed study
of circuits, including advanced work in wave propagation and
transient phenomena in electric conductors. Prescriptive, sec-
ond term, senior year. (5 units)

64. ArtERNATING CurreExT MacHINERY.~—Similar to 12.
Required in Civil Engineering courses, second term, senior
year. (Sorensen, IForster) (7 units)

[SEE arso Sussecrs C. 1 a, 25; Ee. 17, 25; H. 1, 2, 5, 6; M. 1,

2,5, 6, 15, 16, 17, 25, 26, 27; Me. 1 a, b, 4, 5, 6 a, b.]
ELECTRICAL ENGINEERING EQUIPMENT

The laboratories of the department of Electrical Engi-
necering 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-
rent studies and research work. This plan calls for a
large variety of machines, nearly all of which are of one

rating, motors 10 horse-power and generators 7% kilo-
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watts, a size large enough to give standard characteristic
curves. They are also arranged for grouping in pairs as
motor-gencrator sets which may be inter-connected to sim-
ulate a power or distributing system. This apparatus
may be classified under the following headings: Power
apparatus—alternators, switchboards, dynamos, trans-
former regulators, ete.; photometer apparatus; calibrat-
ing instruments; measuring instruments, and high volt-

age apparatus.
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ENGLISH

Proressors: Crintox K. Jooy, Pavn Prericorn (Eco-
nomics and History)

Associate Proressors: Joux R. MacartHUR, GEORGE R.
MacMINN

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 the later years, to the particular requirements of the
technical professions. The instruction in literature is
intended to familiarize the student with masterpieces
and to give him an appreciative acquaintance with the
best literary products of the present time. It is be-
lieved, however, that the cultural value of this study
would be incomplete without collateral instruction in
history and critical discussion of current topics. A fu-
sion of English and history is therefore effected, with
the general aim of broadening and deepening the stu-
dent’s sense of values in the world of cultivated society,
"of strengthening his capacity for good citizenship, and
at the same time of heightening his ability to use the
English language to the best advantage in both profes-
sicnal and social life. It is to be noted also that the
formal courses in these subjects 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, . Excrsa axp History.—This course is designed
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to give the student a thorough review of the principles
of composition; a familiarity with some of the great names
and works of English literature; and an introductory reading
in modern history. Special emphasis is placed on theme-writing.
The weekly exercises in composition are corrected not only for
the mechanics of spelling, punctuation, and grammar, but also
for the 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 papers expressive of the individual student’s imagin-
ative and reflective reaction to the subjects discussed in that
course. See page 140.]

4 a, b, ¢. Excrism axp Hisrorv.—For the years 1921-1922
and 1922-1923 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)!

7 a, b, ¢. Excrisu axp Cumrrext Torics.—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
vear. (6 units each term)

‘For classes entering September, 1922, and thereafter six
units per term will be devoted to this subject.
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10 a, b, ¢. Excerisa axp Crrrext Torics—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 Tinder-
take. Required in all courses, throughout the senior year.

(6 units each term)

14. Seeciar Coarrosrriox.—This course may be prescribed
for any student whose work in composition, general or technical,
is unsatisfactory. Prescriptive. (2 units, any term)

15. Srerrixe.—This course may be preseribed for any
student whose spelling, general or technical, is unsatisfactory.
Prescriptive. (No credit)
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GEOLOGY
Prorussor: W. Howarp Crare

Courses 1 a, b are required of all students during the
junior year. The assumption is that the intellectual
equipment of any educated man, whether he be a scientist
or not, is 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 subject emphasizes structural relationships
with the object of training the student to reason, so that
this introductory course may serve as a foundation for
more advanced 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 and 8 are elective courses for those who de-
sirc further work of a more technical character.

1 a, b. Grorocy.—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
worls of inorganic evolution, stellar as well as terrestrial. Re-
quired in all courses, first and second terms, junior year.

(6 units each term)

5. Mixerarocy.—A study of the elements of crystallog-
raphy, and of the physical and chemical properties, uses, and
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determination of the more common minerals. Prescriptive,
third term, junior year. (6 units)
The nature and distribulion of geologic re-

Prescriptive, third term,
(6 units)

8. Georogy.
sources of industrial importance.
senior year.
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HYDRAULICS

Proressor: RoBerr L. DAvGHERTY

AssocraTe Proressor: WiLLiam W. MicuaeL (Civil Engineering)
IxstrucTors: GrenN H. Bowrus, Frep J. CONVERSE
AssisTaNT: Ravmoxn W. Ager

1. Hypravrics.—Physical properties of water; hydrostat-
ics; flow of water in pipes, nozzles, and channels; hydro-
dynamics. Prerequisites: Me. 1 a, b. Required in Ilectrical,
Mechanical, and Civil Engineering, and Engineering and Fco-
nomics courses, second term, junior year. (8 units)

2. Hybraviic LaporaTory.—Experiments on the flow of
water through orifices and nozzles, through pipes and Venturi
meters, over weirs, use of Pitot tube, and tests illustrating
fundamental hydraulic laws. Required in Electrical, Mechan-
ical, and Civil Engineering, and Engineering and Economics
courses, secend term, junior year. (3 units)

5. Hvypravric TureiNes.—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
vear. (5 units)

6. Hypravric Lasoratory.—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, junjor year. (3 units)

EQUIPMENT FOR HYDRAULICS

The hydraulics laboratory is equipped with various
types of pumps, turbines, and other apparatus so that
the standard hydraulic experiments may be performed.
The facilities are such that certain research problems

may also be attacked.
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MATHEMATICS

Proressons: Harry C. Vax Buskmx, Hanry Barearax

Associate Prorvessor: Lururr E. Wrear

AssistaNT Proressor: CLypE WOLFE

IxstRUCTOR: WirtLiay N. BIRCHBY

TracHING FELLows 1IN Puysics: Grorge C. HENNY, Artuur L.
KLEIN, SINCLATR SyiTH

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. Comrvurarion.—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, ete., are
used whenever practicable. Required in all courses throughout
the freshman year. (Given in connection with General Physics,
2 a, b, c.)

2. Apvaxcep Areesrs.—Includes determinants, inequalities,
irrational and complex numbers, with graphical represen-
tation of the latter, limits and indeterminate forms, converg-
ency and divergency of series; theory of equations, including
the plotting of entire functions of one letter, the solution of
higher numerical equations, ete. Required in all courses, first
term, freshman year. (9 units)

3 a, b. Awxarvric Geomriry.—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, second and third terms, freshman year.

(9 units each term)
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5. ErLEmexTAaRY ANaLystis,—A continuation of 2, designed
to present portions of advanced algebra of especial interest in
engineering, including work in permutations, combinations,
probability, continued fractions, solution of equations, empir-
ical equations, and an introduction to Vector Analysis. Pre-
scriptive, third term, freshman year. (4 units)

6 a, b, . Carcorvs’—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. Abpvaxcep Carncorrs.—DPlanned 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, ¢. DrrrerexTisl EQUuaTioNs.—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, e¢. Required in Physics and Engineering
courses throughout the senior year. (Bateman, Van Buskirk)

(6 units each term)

12. Prosasirrry axp Leasr Squares—This subject aims to
enable the scientific worker properly to judge and improve the
accuracy of his work. Numerous problems are given to illus-
trate the methods of adjusting observations and determining
the precision measures of the results. Criteria for the rejec-
tion of doubtful observations are considered and methods of
representing the results of approved observations by curves
or equations are given. Elective. Second term. (Wolfe)

(5 units)

I'or advanced courses in mathematics, see pages 63 and 64.

1Calculus 6 a, b, ¢ will be 9 units each term for the class enter-
ing September, 1921,
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MECHANICAL ENGINEERING

Proressors: RosErT L. Daveurrry, W, Howarp Crarr
Inxstrucrors: GrExN H. Bowrus, Frep J. Coxverse, Fraxcis
W. Maxsrapr, WarTter W. OcIer, Jr.

1. Mecuanxisn.—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 courses, first term, sophomore year. (Clapp and
Assistants) (9 units)

2. Vawve Gears axp Goverxvors.—A continuation of the
work in Mechanism with special reference to valve gears and
governing devices for steam and internal combustion engines.
Prerequisite: 1. Required in Electrical and Mechanical Engi-
neering courses, second term, sophomore year. (Clapp and
Assistants) (7 units)

5. MacmiNe Drstex.—A study of the general principles of
machine design; design of machine parts for strength and
stiffness, chojce of material and its adaptation. Prerequisites:
Me. 5, 6 a, b. Required in Electrical, Mechanical, and Civil
Engineering courses, second term, junior year. (Clapp,
Bowlus) (7 units)

6. MacuiNe DesioN.—A continuation of course 5. Class
work and drawing board studies. Required in Electrical and
Mechanical Engineering courses, third term, junior year.
(Clapp, Bowlus) (6 units)

7. MacmiNE DresieN.—An analysis of various machines of
different types; cranes, hoists, punches, and other machine
tools. The proportions of the actual machines are compared
with the results of calculations based on theory or on good
practice. Required in Mechanical Engineering courses, first
term, senior year. (Clapp) (7 units)

8. Macuixe Desiev.’—The complete design of some ma-
chine with the necessai'y shop drawings. Required in Me-
chanical Engineering courses, second term, senior year.
(Clapp, Ogier) (6 units)

'A portion of the time may be given to Special Problems at
the option of the instructor.
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9. Oir axp Gas Excixe Desiox.—A study of the 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)

12, MEerarrurey axp Hear TrearmENT—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 ecrystal 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 purposes are investigated. A continuation of the work
in machine design. Required in Mechanical and Civil Engi-
neering courses, first term, senior year. (Martel) (8 units)

15. Turrmopyxanics.—Principles of thermodynamics, dis-
cussion of properties of gases, saturated and superheated va-
pors, various cycles of vapor engines and internal combustion
engines. Prerequisites: Me. I a, b. Required in Electrical and
Mechanical Engineering courses, third term, junior year.
(Daugherty, -) ) (8 units)

16. Hesr Excives.—Continuation of 15. Comparison is
made of ideal and actual cycles of vapor, hot air and internal
combustion engines. Relative economics of steam engines, tur-
bines and internal combustion engines are discussed. Study is
made of flow of vapors and gases through orifices and pipes.
Required in Electrical and Mechanical Engineering courses,
first term, senior year. (Daugherty) (8 units)

17. Power Praxt Excisperixe.—A study of the appa-
ratus used in power plants of all t.ypes 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 boilers, heaters, economizers,
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engines, turbines, condensers, gas producers, piping, pumps,
forced draft apparatus, chimneys, ete. California offers many
examples of power plants of large and small installations, in-
cluding some of the best and most modern equipment. Fre-
quent inspection trips are made to these plants. Prerequisites:
15, 16. Required in Electrical and Mechanical Engineering
courses, second term, senior year. (Daugherty) (8 units)

18. Power Praxt Desiex.—A continuation of the work in
Power Plant Engineering with a detailed study of modern
practice. Typical power plant problems are worked out in
considerable detail in the drawing room. Application is made
to the design of a plant to meet certain conditions. Required
in Mechanical Engineering courses, third term, senior year.
(Daugherty) (12 units)

20. Hear Excizeerixe.—Additional work in thermody-
namics with special reference to heating and ventilating, re-
frigeration, and compressors. Prerequisites: 15, 16. Required
in Mechanical Engineering courses, first term, senior year.
(Daugherty) (8 units)

21. Eremexts or Hear Excineerixe—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
vear, and in Physacs and Engineering, and Chemical Engineer-
ing courses, third term, junior year. (Ogier) (6 units)

25. Steam Lasorsrory.—Calibration of instruments; tests
of steam calorimeters; valve setting; tests on the steam en-
gine, steam turbine, gas engine, and steam pump for efficiency
and economy; test of boiler for economy. Prerequisites: 15,
16. Required in Electrical and Mechanical Engineering
courses, first term, senior year. (Daugherty, Maxstadt)

(5 units)

26. Power Praxt ILasorarory.—Tests of lubricants; in-
vestigation of friction in’ bearings; fuel and gas analysis and
calorimetry; further tests of steam engines, gas engines and
steam turbines; and tests of heating systems and complete
power plants. Required in Tlectrical and Mechanical Engi
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neering courses, sccond term, senior year. (Daugherty, Max-
stadt) (7 units)

27. MecHaxicaL  ExNGINEErRING  LaBorartory. — Tests  of
power plant equipment and other apparatus; special tests and
investigations suggested by previous work and by a study of
engineering journals. This may take the form of an original
investigation of some special problem. Required in Mechanical
Engineering courses, third term, senior year. (Daugherty,
Maxstadt) (8 units)

28. Steam Laporarory.—Similar to 25 but adapted to the
needs of students in Physics and Engineering and Chemical
Engineering. Required in Physics and Engineering and Chem-
ical Engineering courses, second term, senior year. (Daugh-
erty, Maxstadt) (5 units)

[See arso Svssecrs C. 1 a, 255 K. 2, 3, 4, 5, 6, 7, 30; Ec. 17,
25,40; H. 1, 2,5,6; Me. 1 a, b, 4, 5, 6 a, b.]

MECHANICAL ENGINEERING EQUIPMENT

The mechanical engineering laboratory provides facil-
ities for making the customary tests in steam and gas
engineering, together with related fields. It includes a
steam laboratory, a gas engine laboratory, a fuel and oil
testing laboratory, and a small shop. Each of these lab-
oratories has the necessary equipment and instruments
for its work. In addition to the standard tests, it is pos-
sible to arrange the apparatus so that certain research
problems may be attacked. The instruments may also be
used in conjunction with equipment in outside industrial
plants for the solution of special problems.
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MILITARY TRAINING

Proressor: Carraix Haxs Kraner
AssisTaNT Provessor: Lievrexaxt DoswenL GurraTr
MasTErR SERGEANT Joseru LaAracy
Starr SercEaNT Louss H. Bamey
RecimMENTAL Commissary SercEaNT Wirniam 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
men physically, mentally, and morally for pursuits of

peace as well as pursuits of war.

The policy of the War Department is to inculcate in
the students a respect for lawful authority, to teach
the fundamentals of the military profession, to develop
leadership, and to give the special knowledge required
to enable them to act efficiently in the engineering
branch of the military service. The equipment furnished
by the government for the instruction of this unit affords
to all classes practical training in engineering funda-
mentals which greatly enhances the student’s preparation

for his civil career.

All freshmen and sophomores are required to take
Military Training. Satisfactory completion of the two
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vears 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, ¢. Mirummary Science axp Tacrics (Basie Course).—
Freshman work consists of drills, lectures, and recitations in
the infantry drill regulations, the small arms firing manual,
interior guard duty, hygiene, sanitation and first aid, military
courtesy and discipline. Practical instruction is given in
knots and lashings, field fortifications, signaling, machine gun-
nery, map reading and sketching, and ponton bridge con-
struction. Required in all courses, freshman year,

(4 units each term)

4 4, b, c. MirLiTary Science aND Tacrics (Basie Course).—
Sophomore work consists of drills, recitations, and conferences
covering the following subjects: infantry drill regulations,
small arms firing manual, non-commissioned officers’ manual
administration, and minor tactics. Practical instruction is
given in knots and lashings, blocks and tackles, gins and shears,
field fortifications, sketching, and bridge construction. Re-
quired in all courses, sophomore year. (4 units each term)

Members of the Reserve Oflicers’ Training Corps
who have completed two academic years of service in
the basic course (or the authorized equivalent of such
service) and have becn 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 advanced  course. Such selected
students receive a money allowance from the United
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States Government for commutation of rations of
approximately forty dollars ($40) per term. They are
required to attend one advanced summer training camp of
six weeks’ duration prior to their graduation before be-
coming eligible for appointment as reserve officers. The
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, ¢. Miirary SciENcE AXD Tacrics (Advanced
Course).—Junior work consists of recitations and conferences
on the following subjects: field service regulations, field for-
tifications, demolitions, roads, and railroads. Elective in all
courses, junior year. (5 units each term)

10 a, b, c¢. MiLitary ScieNce Axp Tacries (Advanced
Course).—Senior work consists of recitations and conferences
on the following subjects: military bridges, military law,
engineer organizations. Practical instruction is given in civil
military problems, mapping, and map reproductions. Elective
in all conrses, senior year. (7 units each term)



MODERN LANGUAGES 133

MODERN LANGUAGES

Proressor: Wirriayr H. Marrock

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, but the emphasis will be laid on the ability
to read with accurate comprehension.

Owing to the general plan of the curriculum it is the
technical value rather than a literary appreciation that
must be considered first. As there arises a demand for
literary reading provision will be made for other courses
that will lay stress rather on the humanistic value that
is implicit in the study of foreign languages.

1 a, b, ¢¢ ErLemenTaARY 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, ¢. Fremextary GerMaN.—A course in plan similar
to Elementary French. Required in Physics and Engineering,
Chemical Engineering, and Chemistry courses throughout the
sophomore year. (10 units each term)

34 a, b. Sciextiric Geryax.—A continnation of German
31 a, b, ¢, with special emphasis on the reading of scientific lit-
erature. Required in the course in Physics and Engineering,
first and second terms, junior year. (9 units each term)
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PHYSICAL EDUCATION

Assistaxt Proressor: Say A. TENisox

Ixstrucror: Harorp Z. MUssELyraN

Foorsary Coacn: WirLram L. Staxtox

Examivixe Puavysiciav: LERovy B. Suerzy, M.D.

Every new student must pass a physical examination

given by the Department of Physical Education before
his registration is complete; all other students must sat-
isfy the department that they are physically qualified to
continue the work for which they are registered. A stu-
dent ambitious to become an engineer must first be a man
with a sound body and stored-up nervous energy, funda-
mental to a sound mind and subsequent success.

Industrial efficiency and good citizenship can be
obtained only on an adequate physical basis. Conse-
quently the program of physical education is designed
to give general physical development to all. The aim
is to insure health with perfect functioning of all organs
of the human body, in order that the individual may
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;
(8) self-control, self-sacrifice, loyalty, cooperation,
mental and moral poise, a spirit of fair play, and sports-
manship.

The Institute is a member of the Southern California

Intercollegiate Athletic Conference.  Representative
teams in the major sports are developed and trained by
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experienced coaches. Fair-spirited and clean-cut ath-
letic competition is encouraged as a part of the phys-
ical 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; (8) fundamentals of
highly organized athletics. The formal work for
sophomores is of course more difficult in its execution
than that for freshmen. This work is modified by
various activities designed to encourage voluntary
recreational exercises, including football, basketball,
baseball, track and field athletics, boxing, swimming,
wrestling, and other sports. Required in all courses
throughout the freshman and sophomore years.

(8 units each term)
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PHYSICS
Prorrssors: Rozert A, Micnixax, Hawey Baremax, Croanees
G. Darwin, Pavr S. EpstelN, Luciey H. Gumore, Ricu-
arp C. Tormax
Associate Proressor: Earxest C, Warsox
Assistaxt Proressor: Warter T, WHITNEY
Ixstrverors: IrRs S. Bowex, Jases B. Friavy
TeEACHING FELLOWS AND GRADUATE AssisTaNTs: Vicror H. Bex-
107, Roserr B. Brope, Roverr C. Boury, Jessge W. M. Du-
Moxp, Georee C. HExxy, Artaur L. Krein, Russent M.
Oris, SINCLAIR SMITH
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 development of breadth of view.

The advanced and graduate courses are designed
thoroughly to equip research physicists, chemists, and en-
gineers. Candidates for the degree of Bachelor of
Science 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, ¢! GexNeraL Pmysics—A general college coursc in

Physics extending - through the sophomore year. Mechanics
and Molecular Physics are taken up for the first term, Heat,

*For class enteri-ng September, 1921.
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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 course 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
texts. A high school course or its equivalent and Trigo-
nometry ave required as prerequisites. Required in all courses
throughout the sophomore year. (15 units each term)

2a, b, e, d, e, f. GexeraL Puysics—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 lecture every
other week. A high school course or its equivalent, and Trigo-
nometry are required as prerequisites. Required in all courses

throughout the freshman and sophomore years.
(9 units each term)

5. Eipcrricar, MeasureEmENTs.—Deals with the theory and
use of clectrical and magnetic measurements and methods,
with special reference to convenience of use, precision, and
possible sources of error. Prerequisites: 1 a, b, ¢; Ma. 6 a, b, ¢.
Required in Electrical Engineering courses, first term, senior
year. (Gilmore) (8 units)

7 a, b. FELrecrriciry anp MaecNerisM.—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, ¢; 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. Eiecrricar MEasurReMENTS.—A course in electrical
and magnetic measurements designed to accompany 7 a, b.
Prerequisites: 1 a, b, ¢; Ma. 6 a, b, ¢. Required in Physics and
Engineering courses, third term, junior year and first term,
senior year. (Gilmore) (6 units each term)
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12 a, b. Axavyricar MecHanNics—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 2, b, c. Required
in Physics and Engineering courses, first and second terms,
junior year. (Friauf) (8 units each term)

15 a, b. IxtrRopuCcTION TOo MATHEMATICAL 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, ¢; Ma. 6 a, b, ¢. First and second terms.
(Friauf) (8 units each term)

20 a, b. Puysicar Oprics.—Lectures and class work deal-
ing with the fundamental theoretical equations of diffraction,
interference, etc., and their experimental verification. Prereq-
uisites: 1 a, b, ¢; Ma. 6 a, b, ¢. (Whitney)

(9 units each term)

21 a, b. Lasorarory Ortics.—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, ¢; Ma, 6 a, b, ¢, (Whitney)

(6 units each term)

For advanced courses in physics, see pages 65-67.
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SHOP INSTRUCTION

IxsTrrcTors: ArrrEUR F. Harn, Oscar L. Hearp, Warter W.
MartiN, Fraxcis W, MaxsTapt

The aim of the subjects listed under this heading is
the experimental determination of the more easily
observed properties of the materials used in engineering
construction, and the effects on such materials of the
various manipulations and treatments common in the
mechanic arts. These subjects are given in shop labora-
tories suitably equipped for wood and metal working, and
it is assumed that during the preparation of specimens
and the experiments the student will acquire some skill in
the handling of tools and machines and an understand-
ing of the practical application of the processes studied.

1. Woop Workixe. ProPERTIES oF Woob AND OTHER Ma-
TERTALS Usep IN TrmeEr CoxstrucTioN.—Study of wood growth
and structure from illustrative timber sections; discussion of
the relation of wood-cell structure to strength, hardness, ete.,
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. Forcixe. Hor Workine oF MeriLs.—Experimental
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 various metals; essential requirements in the de-
sign and operation of forges, heating-furnaces and metal work-
ing tools or machines.

3. Parrerxy Maxkixg, MrerarL CasTINGs AND THE PArTeRNs
THEREFOR.—Lectures 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. Macuixe Smor. Corn Workine oF Merars.—Experi-
ments in the cutting of metals with shears, files, cold chisels and
driils, 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 subjects) Required in all courses, first three
weeks of summer, or during the freshman year.
(12 units for the year)

SHOP EQUIPMENT

"The equipment of the Pasadena High School is used for the
shop instruction. The shops are easily accessible from the
campus, and the Institute has exclusive use of this equipment
and the services of the instructors on certain days for Insti-
tute students. The wood working, pattern making, forge and
machine shops are all amply equipped to carry on the work
of the Institute as outlined above,.

SUPPLEMENTARY SUBJECTS

1 a, b, c. OriexTaTION.—A course of lectures to freshmen
by men who, by reason of special experience or professional
training, are qualified to discuss their several subjects. Such
topics as personal hygiene, good manners, how to study, and
the obligations of college life are discussed during the first
term. During the second and third terms the treatment be-
comes more objective, aiming to provide a conspectus of the
fields of engineering and science, with a special view to prep-
aration for an intelligently chosen professional life. Required
in all courses, throughout the freshman year.

(1 unit each term)

10 a, b, ¢. Ew~ciNeerine JourNars.—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. Taesis or SPeEciaL 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 the
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 subjects in
their application. All problems and theses, and rec-
ords of work done in preparation therefor, remain the
property of the Institute, and may not be published
except by its authority. The amount of credit depends
upon the course. See pages 84, 85, 87.

[For a description of the Thesis requirements in the Chem-
istry and Chemical Fngineering courses, see page 102.]



Begrees and

#ionors, 1921

Begrees Conferred June 12

MASTER OF SCIENCE
RoBerT GRoos WULFF

BACHELOR OF SCIENCE

Jrsse Arvorp

Ricuarp McLEAN BapGER
MaxtoNn MunneMAN Bannts
GARNETT BARNSDALE
‘Cuester ALBERT Boces
Hexry RuceLes Cask

ArLix Carrix, Jr.

Epwarp Lees CHaMPION
Lawrexce Fraxcrs CHANDLER
Pumir Seymour CLARKE
Roserr Wirtriam Craie
Fpwarp GarBrairH ForRGY
Joseru [Fox

Ricaarn Epwarp Hamnroox
RouerT JErROME HARE
Horron Howarp HoNsakER
Jorrxy Hiram Hoop

Anrrgor Lotis KLeix

Lovis Korw

Gerarp Axoerro LaviaNixo
Swyrrrx LEE

Joserr BENJAMIN Maikn
Fraxkx CHaries Maxosxy
TrumMax Fercusox McCria
Erxest Hoyr MiNTIE

Lroyp ELvErRTON MORRISON
WyN~NE Barrarp MULLIN
Epcar WiLson ParyELEE
Crirrornp Porrs

CHARLES FREDERICK QUiRmBACH
Arsert L. Ravmoxn

Hrxry Invixg ScripNER
Evwarp DEwEY SEAVER
CHARLES IFrrnyore StmrsoN
SiNcram SMrrin

ALFRED JOoAQUIN Sranrdr
Ricrmarp WERNER STENZEL

Hrizes
TRAVEL SCHOLARSHIPS

JUNIOR PRIZE
Howarp Gockiey VESPER

FRESHMAN PRIZE
Lawrexce Hosns AcrEs

DUPONT SCHOLARSHIP IN CHEMISTRY
Arrrep WHERLOCK KNIGIIT



Rogter nf Shudents

Abbreviations: K., Electrical Engineering; M., Mechanical En-
gineering; C., Civil Engineering; Ch., Chemistry; Ch. E., Chemjcal
Engineering; Phy.. Physics; Phy. E., Physics and LEngineering; Eng.
Ec., Engineering and Economics; G., General Courses.

GRADUATE STUDENTS

Name and Home .\ddress Course Local Address

Bancer, Ricaarp McLeax Ch. 215 Highland Place
B.S., California Institute ot Monrovia
Technology, 1921
Monrovia, California

Brx~torr, Vicror Huco Ph. 1295 E. Villa Street
B.A., Pomona College, 1921 Pasadena
Pasadena
Bor.ax, ROBERT STUART Ch. 1122 Division Street
B.S., Massachusetts Institute of Pasadena

Technology, 1919

M.S., University of Pennsyl-
vania, 1920
Dorchester, Massachusetts

Bowexn, Irs Seracur Ph. 1170 Steuben Street
A.B., Oberlin College, 1919 Pasadena
Houghton, New York

Bozorrm, Ricrarp MirroN Ch. 119 S. Craig Avenue
A.B., Reed College, 1917 Pasadena
Portland, Oregon

Bra~Nuay, Josera Russenn Ch. 1164 Steuben Street
B.S., Washington College, 1914 Pasadena
Baltimore, Maryland
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GRADUATE STUDENTS—Continued

Name and Home Address Course
Brope, Rosert Bioman Ph.
B.S., Whitman College, 1921

Walla Walla, Washingion

Burr, Roserr Capny Ph.
E.E., Cornell University, 1921
Battle Creek, Michigan

CHarmaN, NargaNierL DasNey Ch.
B.S., University of Virginia,
1919; M.S., 1921
Standardsville, Virginia

DuMoxb, Jesse WitLtan MoNgRoE
' Ph.
B.S., California Institute of
Technology, 1916
M.S,, in E.E., Union College,
1918
Pasadena, California

Expres, HERBERT ARTHUR Ch.
B.A.,, Stanford University, 1920
M.A., University of Akron, 1921

Los Angeles, California

Grassy, WHiTMAN Kexxera Ph.

A.B., Occidental College, 1921
Los Angeles, California

Goone, KExxerr Haxcock Ph.

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

Local Address
1122 Division Street
Pasadena

1170 Steuben Street
Pasadena

234 8. Sierra Bonita
Avenue Pasadena

615 S. Mentor Avenue
Pasadena

404 W. Forty-ninth
Street Los Angeles

325 S. Grand Avenue
Los Angeles

1122 Division Strect
Pasadena
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GRADUATE STUDENTS—Continued

Name and Home Address Course
GREEXLEES, ALEC Liroyp Ph.
M.A., Queen’s University, 1920

Kingston, Ontario, Canada

Hex~Ny, GEorGE CHRISTIAN Ph.
A.B., Reed College, 1920
Portland, Oregon

Kirkparrick, PavL Ph.
B.S., Occidental College, 1916
Los Angeles, California

KuieiN, Arruuvr Lours Ph.
B.S., California Institute of
Technology, 1921
Los Angeles, California

Marvyana, Tovoxi Ph.E.
A.B., William Jewell College,
1920

Ogier, WaLTER Winriams, Jr. M.
B.S., Throop College of Tech-
nology, 1919
Pasadena

Otis, Russenrn Moriey Ph.
B.S., California Institute of
Technology, 1920
Pasadena

Ravmoxn, ALBERT L. Ch.
B.S., California Institute of
Technology, 1921
Pasadena

Local Address
1122 Division Street
Pasadena

1122 Division Street
Pasadena

1555 West Avenue 46
Los Angeles

102 N. Michigan Avenue
Pasadena

147 E. Walnut Street
Pasadena

1286 Stevenson Avenue
Pasadena

382 E. California Street
Pasadena
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GRADUATE STUDENTS—Continued

Name and Home Address Course
S»itH, Davin FrEperick Ch.
B.S., California Institute of

Technology, 1920

Springdale, Connecticut

SarrtH, SINCLAIR Ph,
B.S., California Institute of
Technology, 1921
Pasadena

TerrswortH, CLARK SALEM Ch.
B.S., Stanford University, 1919
Los Angeles, California

WarxER, ArTHUR HOwaRrp Ph.
A.B., University of Colorado,
1917; B.S. (E.E.,) 1920
Monrovia

WeymovrtH, LavrReNcE Eryxer Ch.
S.B., Massachusetts Institute of
Technology, 1920
Dexter, Maine

Local Address
266 S. Michigan Avenue
Pasadena

102 N. Michigan Avenue
Pasadena

975 S. Hobart Boulevard
Los Angeles

311 E. Palm Avenue
Monrovia

110 8. Sierra Bonita
Avenue Pasadena

SENIOR CLASS

Name and Home Address Course
Acer, Ravaroxp WEerLingroxn  E.

Pasadena

Arres, GorboN ALBERT Ch.
Alhambra, California

Ames, Pavr RusseLL Ch.E.
Los Angeles, California
Baruite, Harortp STEVENS C.

Pasadena

Local Address.
110 8. Sierra Bonita
Avenue Pasadena

2100 S. Sixth Street
Alhambra

830 Melrose Avenue
Los Angeles

1771 Garfield Avenue
Pasadena
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- SENIOR CLASS—Continued

Name and Home Address Course
Barry, BLake Erwoobp C.

Los Angeles, California

Bear, ErxesT Rarstox .
Hemet, California

BemaN, Wirrarp Jarvis Ch.E.
Pasadena

Be~iorr, Bex C.
Los Angeles, California

Bippie, CHARLES JONATIIAN M,
Berkeley, California

Brapy, Harorn MICHAEL M.
Los Angeles, California

Burineerorn, Fraxk Ronrerr Ch.lf,
Pasadena

Bruce, RorErTr MANYDIER M.
Pasadena

Buixiry, Orcorr REEDER I
Lancaster, California

Burxks, JEssk Ch.lx.
Venice, California

CaTraND, ALFRED CLARK M.
Santa Ana, California

Crever, Groroe Hexry .
Van Nuys, California

CrissyaxN, RoseErt JAMES K.

Santa Ana, California

DarxELL, Doxvarp WrHITELEY M.
Santa Ana, California

Local Address

Dormitory
Pasadena

323 8. Chester Avenue

Pasadena
65 S. Parkwood Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

124 E. Avenue 39
Los Angeles

375 N. Michigan Avenue
Pasadena
437 N. L.os Robles

Avenue Pasadena

339 8. Chester Avenue
Pasadena

L
f=
-3

Superba Avenue
Venice

351 S. Euclid Avenue
Pasadena

632 Oak Knoll Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasaden:
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SENIOR CLASS—Continued

Name and Home Address Course

DeVoE, Jay JoNaTHax M.
Santa Adna, California

Ers, Lotis HeExry Eng.Ec.

El Segundo, California

I'LEyING, THoMas JEFFERsON I,
Pasadena

GarrFieLp, ArRTHUR JULIUS, JR.

Pasadena Eng.Ee.

Grries, ROBERT Ch.E.
Alhambra, California

Groar, EbpMUND ToRrRpifOFF k.
Whittier, California

Harr, Avisert Duxnan Ph.E.
Pasadena

HataHaway, EpwArRD ASHER M.

Los dAngeles, California

Hess, Epwarp RENE E.
Los Angeles, California

Hoxsaker, Jouw, Jr, C.
Pasadena

Horxixs, GEorGE Harorp M.
Pasadena

Horrer, Fraxcis Locax Ph,
Pasadena

Howarp, Joux Harorp M.

San Diego, California

Howe, GrExN EKiriort E.
Los Angeles, California

I.ocal Address

139 S. Catalina Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

1062 Maple Street
Pasadena

38 S. Lake Avenue
Pasadena

399 S. Mentor Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

665 Galena Avenue
Pasadena

1565 W. Twenty-third
Street Los Angeles

2012 S. Grand Avenue
Los Angeles

959 Topeka Street
Pasadena

138 N. Catalina Avenue

Pasadena

315 S. Mentor Avenue
Pasadena

625 E. California Street

Pasadena

426 S.
Avenue

Alexandria
Los Angeles
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SENIOR CLASS—Continued

Name and Home Address Course Local Address

Keire, Cuype Roswern Ph.E. 1301 IForest Avenue
Pasadena Pasadena

Keyp, EpwarD GEOFFREY C. 399 S. Mentor Avenue
Pasadena Pasadena

KxiweaT, ALrrEp WHEerLock Ch. k.
Glendale, California

Konrz, RusseLr Harry Eng.Iic.
Los dngeles, California
Tarson, LinNE CLARENCE E.

Los Angeles, California

LEARNED, KENNETH AYLWIN E.
Pasadena

Leer, CeEcIL E.
Detroit, Michigan
Lewis, Howarp BRADBURY M.

Pacoima, California

Mackexzie, Dovcras Cartyie (.,
Pasadena

MarsH, HaLLax NEIL M.
San Diego, California

Mavrer, FrepERIC ANDREW  Ch.To.
Hollywood, California

MvyeEers, Troxmas Gary E.
Pasadena

NorTH, JoUN Raixsrorp L.
Sawtelle, California

OcpEx, Harorp STEPHEN [DN

Los Angeles, Clalifornia

1301 E. California

Avenue Glendale

1163 E. Steuben Street
Pasadena

351 S. Luclid Avenue
Pasadena

132 N. Euclid Avenue
Pasadena

965 Lincoln Avenue
Pasadena
Dormitory

Pasadena

2430 Mohawk Street
Pasadena

625 L. California Street
Pasadena

399 S. Mentor Avenue
Pasadena

286 N. Mentor Avenue
Pasadena

423 Santa Monica
Boulevard Sawtelle

45 S. Hudson Avenue
Pasadena
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SENIOR

Name and Home Address Course

Pierce, IrA SmrrH M.
Alhambra, California

PorrerR, Wirrian Davrow C.
Los Angeles, California ~

Powers, Crzarres Warno M.
San Pedro, California

PrestoN, Ray WaLLACE E.

Los Angeles, California

REYNOLDS, MAYNARD STUCKEY

Alhambra, California Ch.E.

Rircuig, Cranies FIsuHer Ch.E.
Pasadena

Roserts, FrRaxk FFrep K.
Pasadena

RouroFr, DEwEY CHARIES M.

Venice, California

SCHNEIDER, WARREN ARTHUR
Eng.Ec,
Los Angeles, California

SeAREs, Ricirarn Urmy Ph.
Pasadena
SuIieLd, JouN Epwarp C.

South Pasadena, California

Suvaeart, Doxarp I'1ELD C.
Los Angeles, California
SimpsoN, CHARLES FInLLMORE G.
Monrovia, California
Sarra, Georee KEvper  Eng.le.
Pasadena

INSTITUTE OF TECHNOLOGY

CLASS—Continued

Local Address
731 Obispo Street
Alhambra

99 N. Chester Avenue
Pasadena

99 N. Chester Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

907 N. Stoneman Avenue
Alhambra

2095 E. Colorado Street
Pasadena
520 Mountain View

Street Pasadena

Dormitory
Pasadena-

1163 Steuben Street
. Pasadena

351 S. Fuclid Avenue
Pasadena

235 Fair View Avenue
South Pasadena

144 S. Gramercy Place
I.os Angeles

247 N, Magnolia Avenue
Monrovia

466 Alpine Street
Pasadena
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SENIOR CLASS—Continued

Course

Eng.Ec.

Name and Home Address
SPENCE, ARTHUR WARD
Los dngeles, California

SPENCER, GERALD GLENWOOD M.
Alhambra, California

Taceart, WiLLiam MAURICE C.
Los Angeles, California

TavrLor, WiLriaMm Treat E.
Los Angeles, California

Timouriax, Harearors C.
Fresno, California

Varxey, CHaArrLes WirLiaym, Jr.
Eng.Ec.
Ocean Beach, California

Veseer, Howarp Gockrey  Ch.E.
Pasadena

WaLLING, L.LLOoYD ANDREAS C.
Los Angeles, California

WALTER, JouN PauL E.
Pasadena

WarNER, LeEsTER ORVILLE Ch.E.
Valedon, New Mexico

WepsTER, GLEN MerrmL  ling.lc.
Hollywood, California

WerLs, LEwis Jupsox E.
Watsonville, California

WESSELER, MARTIN JACK - C.

Alhambra, California

WuistrLer, ArTHUR McLrop Ph.E.
Chino, California

Local Address
1024 N. Coronado Street
Los Angeles

R. I'. D. 8, Box 119
Alhambra

399 S. Mentor Avenue
Pasadena

3939 W. Seventh Street
Los Angeles

545 Jackson Street
Pasadena

331 S. Euclid Avenue
Pasadena

590 Summit Avenue
Pasadena

399 S. Mentor Avenue
Pasadena

49 S, Madison Avenue
Pasadena

405 W. Rose Road
San Gabriel

1846 N. Van Ness Street
Hollywood

341 S. Holliston Avenue
Pasadena

404 Palm Avenue
Alhambra

271 N. Michigan Avenue
Pasadena
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SENIOR CLASS—Continued

Name and Home Address Course

Wusoy, Farraxp F.

South Pasadena, California

Local Address
1518 Fremont Avenue
South Pasadena

JUNIOR CLASS

Namc and Home Address Coursc
Apans, Cuarres DoxNarnp M.

Pomona, California

o]

Arsricuar, HaroLp Lewis 1.
Santa Ana, California

Avcock, Josepx RonxNEey Ch.E.
L'illmore, California

Arcornw, Max M.
Pasadena

Bairr, WirLarp EwixNag Ch.Ii
Pasadena

BAKER, FLOYD ARTIIUR E.

dAnaheim, California

Baxeuaad, WinLiam Laremer  C.
IHemet, Calif ornia

Baxks, SYDNEY ALLEN Ch.E.
Los Angeles, California
Bakrxerr, HaroLp ARTHUR C.

Pasadena

Brakerey, Lorexy Krisworrst

Los dngeles, California Eng.Ec.

BRAVENDER, NORRIS FRANKLIN

Ch.I5.
Hermosa Beach, California
Davis, Waitrox Parsoxs C.
Pasadena

Day, Harowp Rospixs Ch.E.

Los Angeles, Califorunia

Local Address

135 S. Lake Avenue

Pasadena
Dormitory

Pasadena
1170 Steuben Street

Pasadena
82 S. Chester Avenue

Pasadena
16 S. Bonnie Avenue

Pasadena
Dormitory

Pasadena

1296 15, Colorado Street

Pasadena
Dormitory

Pasadena
814 E. California Street

Pasadena

339 S. Chester Avenue
Pasadena

39 S. Wilson Avenue
Pasadena

395 Hamilton Avenue
Pasadena

508 S. Fickett Street
Los Angeles
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JUNIOR CLASS—Continued

Name and Home Address

pE A Rocua, LaysErTO
Culiaian, Sinaloa, Mexico

Dirox, LyLE
Los Angeles, California

Dvux~cax, ArTHUR GIiBsoN
Los Angeles, California

Evrxore, Roy Ovip
Alhambra, California

Ex~bicorr, HAROLD SHAYLER

Pomona, California

Evaxs, BERNARD GWYNNE
Santa Monica, California
Evaxs, Georce Pavin
San Diego, California
Firern, Cuuartes Epwarp

Hollywood, California

Fowier, LELAND DEaN
Redlands, California

GiLBERT, WALTON
Victoria, B. C., Canada

Goonpwin, HArrY StUaRT
Pomona, California

Gray, GrorGge Doxarp
Hollywood, California

GREENE, GEORGE ARTHUR
San Pedro, California

Haxayonp, Rosert Jans
Anaheim, California

Course

C.

M.

E.

E.

Ch.E.

L.

L.

Local Address

331 8. Mentor Avenue
Pasadena

317 S. Norton Avenue
Los Angeles

Dormitory
Pasadena

399 S. Mentor Avenue
Pasadena

Dormitory
’ Pasadena

399 S. Mentor Avenue
Pasadena

1042 Del Mar Street
Pasadena

1050 S. El Molino
Avenue Pasadena

1122 Division Street
Pasadena

1109 Chicopee Street

Pasadena
417 S. Hudson Avenue

Pasadena
749 N. Wilton Place

Hollywood

638 S. Gaffey Street
San Pedro

131 S. Michigan Avenue

Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course

Harr, Auva CHARLES M.
Gardena, California

Haxp, WiLLias PARKER Ch.E.

Pasadena

Hanrries, Davip Grrrrrru, Jr,  E.
San . Bernardino, California

Hastines, RoerT CLINTON Ch,
Pasadena

Hexso~x, Fren C. M.
Pasadena

Hickey, ARTEMAS SHATTUCK, Ji.
Los Angeles, California

Hickey, Geonce IsBELL
Los Angeles, California

Hoprer, Basin Ch.E.
Glendora, California
Howarv, CHARLES STETSON C.

Hemet, California

Kexpavrr, Doucras GARNELT M.
Los Angeles, California

Kizsuizg, Louss G.
Los Angeles, California

KirkpATRICK, .. MERLE Cl.
Hoopeston, Illinois

Kurrer, GeorGge CoOLE Ch.E.
Pasadena
LarsoN, JosepH EVERETT E.

Los Angeles, California

Local Address

59 S. Wilson Avenue
Pasaden:

784 E. Villa Street
Pasadena

Dormitory
Pasadena

41 'W. Bellevue Drive
Pasadena

966 N. Stevenson Avenue

Pasadena
351 S. Euclid Avenue
Pasadena
351 S. Euclid Avenue
Pasadena
208 S. Michigan Avenue
Pasadena
323 S. Chester Avenue

Pasadena

Steuben and Michigan
Streets Pasadena
1661 Childs Avenue
Los Angeles

327 S. Holliston Avenue
Pasadena

1767 San Pasqual Street
Pasadena

351 S. Euclid Avenue
Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course

Lirrie, Frep GEorGE E.
Los Angeles, Califoraia

Loveuriner, Doxarp Horr Ch.
Pasadena

Lukexs, MITCHELL Fing. Ke.
Pasadena

I.vxx, Forest I.A VERNE E.
Los Aungeles, California

MacDoxNaLp, JOUN ARTHUR C.
Pasadena

McCru~Ng, FREDERICK JAMES I

Huntington Park, California

i

McKa16, ARCHIE
San Diego, California
McKeg, Grorge T'rroxras C.

Pasadena

McMirax, Lavrexce Carror. M.

Pasadena

Morcan, KExNeTH FreEperick 1

Pomona, California

Motr-SymitH, LEwis MortoxN

Los Angeles, California  Ph.E.

N1es, Hexry Tonn Ch.I.,
Pasadena

Owexs, CLAaRENCE Rice M.
Sawtelle, California

PeyBERTON, RoBERT B. C.

Whittier, California

ChE.

Local Address

156 N. Avenue 28
Los Angeles

458 Los Robles Place
Pasadena

1620 Rose Villa Street
Pasadena

1170 Steuben Street
Pasadena

353 Acacia Street
Pasadena

Dormitory
Pasadena

Y. M. C. A
Pasadena

376 S. Wilson Avenue
Pasadena

1165 N. Hill Avenue
Pasadena

417 S. Hudson Avenue
Pasadena

1170 Steuben Street
Pasadena

R. D. No. 1, Box 146
Pasadena

1294 T.. Colorado Street
Pasadena

60 S. Holliston Avenue
Pasadena
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OF TECHNOLOGY

JUNIOR CLASS—Continued

Narr;e and Home Address Course

PrestoN, Harorp Ravyoxp E.
Huntington Beach, California

Purs, Joux Harorp M.
Yucaipa, California

Rantsever, GEorGE NUuma C.
Qardena, California
Reeves, HUBERT ALEXANDER M.

Los Angeles, California

Rico, Tomas Fraxcisco E.
Los Angeles, California

Ross, MAURICE Bursk Ph.E.
San Diego, California

RorH, LAWRENCE Pavurn M.
San Gabriel, California

RypeEr, Mirtoxn PHILLIPS E.,

Pasadena

ScHoOFIELD, STANLEY TRUMAN M.

Gardena, California

Scroxsorx, Rosert Joux Eng.Ec.

Pasadena

SkiNNER, Ricrisronp Hastines C.

Dorchester, Massachusetts

Smrra, Eryarr LEwis C.

Pasadena

SoutrH, LAURANCE GARDINIER M.

Pasadena

STearNs, CHARLEs ForDHAM
Pasadena Eng.Eec.

Local Address
Dormitory
Pasadena

144 S. Chester Avenue
Pasadena

59 S. Wilson Avenue
Pasadena

Dormitory
Pasadena

1122 Division Street
Pasadena

1042 Del Mar Street
Pasadena

Box 582
San Gabriel

137 S. IL.os Robles
Avenue Pasadena

59 S. Wilson Avenue
Pasadena

96 N. Bonnie Avenue
Pasadena

1122 Division Street
Pasadena

42 'W. Bellevue Drive
Pasadena

832 E. Mountain Street
Pasadena

69 S. Catalina Avenue
Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course

StoryMs, CHARLES ARBA E.
Pasadena

STrRATFORD, JOHN PauL H.
Los Angeles, California

STROMSOE, Do UGLAS ALBERT C.

Long Beach, California

Tuoxrpson, Wityrep Greec Ph.E.
Hemet, California

Tracy, Wmrarp Hanraox Ch.
Hollywood, California

Vax Perr, RICHARD ALFANSO

Qlendale, California Ch.E.
VUuLTEE, GERATD FREEBERN G.
Los Angeles, California
WarLker, CHARLES PERRY L.
Los Angeles, California
‘WEISEL, ZENAS VIRGIL M.
Los Angeles, California
Wertekampe, ELMER JorX M.

San Diego, California

WaITING, RoBErTr McKENziE M.

South Pasadena, California

WINEGARDEN, Howarp MrRrLIN

Pasadena Ch.F.
Woobns, HuBert KEeariveg Ch. I
Glendale, California
‘Woons, RoBerrT ELLERSTON C.

Pasadena

Local Address

102 N. Holliston Avenue
Pasadena

59 S. Wilson Avenue
Pasadena

399 S. Mentor Avenue
Pasadena

331 S. Lake Avenue
Pasadena

5333 Loma Linda
Avenue Hollywood

417 N, Central Avenue
Glendale

2206 Romeo Street
Los Angeles

376 S. Wilson Avenue
Pasadena

739 N. Avenue 66
Los Angeles

623 N. Marengo Avenue

Pasadena

1315 TIFair Oaks Avenue
South Pasadena

526 Summit Avenue
Pasadena

122 W. Milford Street
Glendale

914 Boston Court
Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course Local Address
‘WresTLER, Ora LORENZO Ch.E. 209 S. Michigan Avenue
Corona, California Pasadena

SOPHOMORE CLASS

Name and Home Address Course T.ocal Address
Axos, GERALD A, Ph.E, Dormitory
Los Angeles, California Pasadena

Aw~persoN, Kexxerin Brices M. 59 S, Wilson Avenue

Coronado, California Pasadena
ArnerroN, Tracy Lrow C.  Dormitory

Los Angeles, California Pasadena
Baxer, Horace WEST C. 435 S. Lake Avenue

Pomona, California Pasadena
B.arces, Evenerr DaLe K. Dormitory

Los Angeles, California Pasadena
Banreer, Orro Gusrav 3. 1134 Division Street

Hemet, California Pasadena

BAxTER, WARREN Purrrs Ch.E. 445 N. Catalina Avenue

Pasadena Pasadena
Becx, Harorn Ruborrm PhI. 351 S. Euclid Avenue

Oxnard, California Pasadena
BresoNn, MartiNy Lyxw E. 464 N. Fair Oaks Avenue

Pasadena Pasadena
Brrn, STANLEY ALFRED M. Dormitory

Claremont, California Pasadena

Brackpury, DrNxcan Arvorn C. 2100 Garfield Avenue
Pasadena Pasadena

Broavy, LAvRENCE M. 207 S. Lake Avenue
Farden (Irove, California Pasadenu
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SOPHOMORE CLASS—Continued

Name and Home Address Course
CampreLL, DanNiEL McPeax Ch.E.

Glendale, California

Carg, Joux Ph.E,
South Pasadena, California

Crark, REx Scrirrs Eng.FEc.
Pasadena
CorNELISON, EDWARD C,

South Pasadena, California

DeReMER, Encar MERTON M.
San Fernando, California

DorresteEIN, EDWARD Enune E.
Los Angeles, California

DrevEr, Wirriam CONKLIN M.
Glendale, California

Duxcaw, Sypxey Forp M.
Pasadena

EcxerMaN, CarrTtoNn Hrrmanx M.
Covina, California

Evaxs, Evcar CLovEs E.
Pasadena

FarxuayM, Harorp Hursy  Ch.E.
South Pasadena, California

FENNER, LAWRENCE GILBERT E.
Long Beach, California

ForBeEs, CHARLES LEONARD M.
Glendale, California

Ph.E.

FreemaN, Hue Bartox
Glendale, California

Local Address

Dormitory
Pasadena

29 Short Way
South Pasadena

990 S. El Molino Avenue
Pasadena

2025 La France Avenue
South Pasadena

59 S. Wilson Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

232 N. Cedar Street

Glendale
225 S. Holliston Avenue

Pasadena
Dormitory

Pasadena

192 LK. Villa Street
Pasadena
1122 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

Furwmer, Rosert WiLLIaM

Pasadena

Gaxpy, Erver Harorp
Pasadena

GARVER, OLIVER BalLEy
Hollywood, California

Gorpsyrra, Morris
Hollywood, California

GoL1xo¥¥, BORIS ARKADIEVITCH
Eng.

Pasadena

Goopvure, Howarp WiLrianm

Hemet, California

GouLp, ALBERT SUMNER
Pasadena

Gray, Roserr McLEax
Whittier, California

Groat, FRED JEREMIAH
Whittier, California

Havrr, LACRENCE WILLIAM

Pasadena

Haxso~N, Ravayroxn Joux
Los Angeles, California

Harxer, Doxarp CopBaN
Los Angeles, California

Hayyax, EArr SPENCER
Los Angeles, California

Course

G.

C.

E.

HEerTENSTEIN, WEsLEY CHarres C.

Azusa, California

Local Address

256 Pleasant Street
Pasadena

1260 N. Hudson Avenue
Pasadena

399 S. Mentor Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

483 E. Walnut Street
Pasadena

351 S. Euclid Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

665 Galena Avenue
Pasadena

5692 Ash Street
Los Angeles

331 S. Lake Avenue
Pasadena

Dormitory
Pasadena

Michigan and Charlevoix
Streets Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

Hirr, Byrox ARTHUR M.
Barstow, California

Hoax, EpwarRD WARREN E.

South Pasadena, California

Hobce, BExJayIn, JR. Ph.E.
Redlands, California

HoveH, FREDERIC ALLEN Ch.E.
Pasadena

JENXINS, GRANT VINCENT G.

Yucaipa, California

KALICHEVSKY, VLADIMIR A NATOLE

Pasadena Ch.E.
Key, James Fraxcis C.

Sierra Madre, California
Kriaan, OLIvER WiILLIam 1.

Pasadena

Kixessury, WiLLiaxm STEPHEN, JR.
Sacramento, California C.

KreAGer, CLARENCE Bixeuan L.
‘Pomona, California

LANDAU, MAURICE E.
Los Angeles, California

LaxNcepoN, Rarr MARriax E.
Los Angeles, California

IL.avyTox, Encar NELsON E.
Pasadena

Lemsumax, Josepy WiNturor M.
Pasadena

Local Address

Dormitory
Pasadena

1721 Bushnell Avenue
South Pasadena

Dormitory
Pasadena

1346 Locust Street
Pasadena

59 S. Wilson Avenue
Pasadena

750 First Street
Pasadena

Box 244
Sierra Madre
926 N, Lake Avenue

Pasadena

Dormitory
Pasadena

408 Kensington Place
Pasadena

4023 Sunset Drive
Los Angeles

438 Qakland Avenue
Pasadena

1424 E. Washington
Street Pasadena

491 N. El Molino Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course
LippeLy, OrvarL FEUGENE M.

Los Angeles, California

Lixpsay, HaroLp VAN Voorites
Pasadena Ch.

Lon, Pixe-Hane M.
Shanghai, China

Loor, REx LEkk Ch.
Los Aungeles, California

Losey, Turovorr CHAPIN M.
South Pasadena, California

LoveriNg, FRANK C.
Pasadena

LowxNEs, Epwarp Datesmax
Redlands, California Eng.Ec.

Mavrsy, CLirrorp Winiian E.
Santa Paula, California

MAYER, JoseErit FpwaRDp Ch.E.

Pasadena

McCarter, Kexxern Carxes C.
Los Angeles, California
MeRceREAU, Janmes Tivoruy E.

Holtville, California

MicHAEL, ARTHUR FRANKLIN E.
Los Angeles, California

Mirrer, Roy ErLyoORE M.
Anaheim, California

Mrrcugrt, Herserr Houstox
Pasadena Ch.E.

Local Address

Dormitory .
Pasadena

193 Millard Avenue

Pasadena
394 8. Michigan Avenue
Pasadena
209 8. Michigan Avenue
Pasadena

1021 Magnolia Street
South Pasadena

488 N. Marengo Avenue
Pasadena

Dormitory
Pasadena

59 S. Wilson Avenue
Pasadena

12 N. Meredith Avenue
Pasadena
1547 8. Gramercy Place
Los Angeles

189 Bellefontaine Street
Pasadena

3422 Merced Street
Los Angeles

207 S. Lake Street
Pasadena

533 S. Hudson Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

Moony, Max WasHINGTON C.
Santa Monica, California

Morikawa, FRED Masato E.

Saijyo, Hiroshima-Ken, Japan

MorreLL, Doxarp Fraxcrs G.
Los Angeles, California

Movse, HorrLis WEAVER Ch.E.

Qlendale, California

MuxsoN, SPENCER MUNROE, JR.
Pasadena Ch.

Nacamoro, GEORGE S. E.
Los Angeles, California

NewroN, ALFRED ArtrurR ChE.
Venice, California

NoBLE, WiLFRED McNEIL Ch.
Pasadena

Parper, Lvarr ALFRED E.
Long Beach, California

Parker, Cecir. NErsox E.
Pomona, California

Prarsony, RorLaxDp RoOBERT K.
Los Angeles, California

Perrer, Rosert E1rwoop Ph.E.
Los Angeles, California

PickETr, ARTHUR GORDON C.
Pasadena

Pixng, Fraxk Wrniam Eng.Ec.

Redlands, California

Local Address

394 S. Michigan Avenue

Pasadena

81 N. Delacy Avenue
Pasadena

354 8. Catalina Avenue
Pasadena

399 S. Mentor Avenue
Pasadena

Madison Avenue
Pasadena

571 N.

134 S. Savannah Street
Los Angeles

394 S. Michigan Avenue

Pasadena
334 N. Euclid Avenue

Pasadena

209 S. Michigan Avenue
Pasadena

253 S. Catalina Avenue
Pasadena

5965 Hayes Avenue
Los Angeles

1055 'W. Thirty-first
Street Los Angeles

1801 N. Hill Avenue
Pasadena

533 S. Hudson Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

PieEr, Joux WiLniam, Jn. C.
Los Angeles, California

PrErscH, THEODORE LLUVERNE C.
Pasadena

PrENTICE, LELAND Busny Ch.E.
Los Angeles, California

Rax~EY, KENNETH W. Ch.E.
Santa Ana, California

Rarr, HENry CrINTON C.
Long Beach, California

Ripcway, RoBeERT STYLES M.
- Pasadena

Rockariern, GEORGE CLARK M.
Chino, California

Rose, ErNest MorTON M.

South Pasadena, California

ScHLEGEL, GLENN MaRrcus
Los Angeles, California

Scorr, Cepric LEevi
Pasadena

SerLERs, DotvcLas
- Pasadena

Svmrra, EvceENE Woop
Fallbrook, California

SPRINGER, HarROLD ORMISTON
Pasadena

Squires, WirLis LEstie
Pasadena

M.

M.

Ch.

Local Address

658 W. Twenty-seventh
Street Los Angeles

140 Berkelev Avenue
Pasadena

320 . Fifty-second
Street Los Angeles

207 S. Lake Avenue

Pasadena

1294 F. Colorado Street
Pasadena

394 S. Michigan Avenue
Pasadena

271 N. Michigan Avenue
Pasadena

807 Rollins Street
South Pasadena

1019 'W. Forty-third
Street Los Angeles

100 N. Mentor Avenue
Pasadena

139 N. Chester Avenue
Pasadena

325 S. Wilson Avenue
Pasadena

60 S. Holliston Avenue
Pasadena

96 N. Michigan Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

StarEy, Cramr Vax Meren L.
Aledo, Illinois

Stery, CLEMENT BERNHARD E.
San Diego, Cdlifornia

Sroker, Lyx~ Parr M.
Long Beach, California

Sroxrs, Epwarp CrLirroN E.
San Luis Rey, California

StoNE, GEORGE Bagbasan E.
San GQabriel, California

TAGGARD, ALFRED JAMES Ph.E.

Brooklyn, N. Y.

TrrrwricaT, FRANK Dovcras

Los Angeles, California  PhE.

Tuaaver, EpwiN Forcr Eng.Eec.
Pasadena

TuoxAs, RoLL.AND SHIELDS M.
Long Beach, California

Twuoxas, Tueovorr Crarxk Ch.E.
Los Angeles, California

Trxor, ErNEsT EMANUEL K.
Pasadena

Warrew, Harry L. C.
Areadia, California

Warsox, Howarn Hinaax E.
Pasadena

WaIirTiNaron, Joux E.

WENTWORTH
Los Angeles, California

Local Address
344 Salem Street
Glendale

139 S. Catalina Avenue
Pasadena

84 N. Holliston Avenue

Pasadena

325 S. Wilson Avenue
Pasadena

R. D. No. 1, Box 99
San Gabriel

384 S. Michigan Avenue

Pasadena

1820 S. Kingsley Drive
Los Angeles

651 S. Pasadena Avenue
Pasadena

59 S, Wilson Avenue
Pasadena
Dormitory
Pasadena

1186 Wesley Avenue
Pasadena

Dormitory
Pasadena

281 S. Chester Avenue
Pasadena

207 S. Lake Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

Wiisox, Epwarp ArTHTR G.
Orange, California

‘Woobrurr, WiLLiam Rusu E.
Redlands, California

Yave, Kar-Jiw Ch.E.
Heman, China
YouxNe, Davip Roeert M.

Fallon, Nevada

Local Address
60 S. Holliston Avenue
Pasadena

Dormitory
Pasadena

649 Galena Avenue
Pasadena

596 N. Raymond Avenue
Pasadenu

FRESHMAN CLASS

Name and Ilome Address Course
Apams, Horace Cuamserriy  Ch.

Qlendora, California

ALDERMAX, RaviyioNxp Erris C.
Santa Ana, California

ArLieN, Wiriax Heap E.
Altadena, California

ANDERsON, CHARLES JAMES E.
Santa Ynez, California

A~NDERsoN, CLARENCE Travis Ch.E.
Qarden @Qrove, California

Asurey, Crirrorp LERoY E.
Templeton, California

BaiLey, ExErsoN DubLEy F.
Hollywood, California
Baxw, Dixie E.

Gadsden, Arizona

Barker, Forrest WEST M.
Los Angeles, California

Local Address
271 S. Chester Avenue
Pasadena

207 S. Lake Avenue
Pasadena

805 Marathon Road
Altadena

Santa Ynez

59 S, Wilson Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

394 S. Michigan Avenue
Pasadena

138 W, Forty-ninth
Street Los Angeles
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FRESHMAN CLASS—Continued

Name and Home Address Course
BarxEs, FREDERICK MUNSON E.
Long Beach, California
Barnks, LELaND SPENCER Ph.E.
Los Angeles, California
Barxes, Orrix Havwarp M.

Glendale, California

Beastey, Binkiey Bexsamix K.

Santa dna, California

Beaurort, Jax MarrtiNnus MARrie

N

Van Nuys, California L.

BerGER, CrLARENCE KnGAR
Hanford, California

Bisserr, GEORGE ArTuUR, Jr. M.

Minot, North Dakola

Brack, Frank KeENNETH G.

Van Nuys, California

Brackman, Rarpu M.

Dagupan, Pangasinan, P. I.

Brunt, ALrnyx WiLLis E.

Eagle Rock, California

Boorey, Russert Rosert C.
Pasadena
BownaN, RoBerT Barcray M.

Monrovia, California

BruxxER, Micaaer CHARLES E.

Los Angeles, California

Burserr, Rosert N, M.

El Paso, Texas

T.ocal Address

38 S. Allen Avenue
Pasadena

461 S. Lake Avenue
Pasadena

910 E. Harvard Street
Glendale

394 S. Michigan Avenue
Pasadena

612 Gilmore Street
Van Nuys

460 Arroyo Drive
Pasadena

Adamson Hotel
Pasadena

1125 Chicopee Street
Pasadena

215 8. Catalina Avenue
Pasadena

118 Ellenwood Drive
Eagle Rock

150 8. Wilson Avenue
Pasadena

502 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 Course

BUTLER, SELLA M.
Covina, California

Capy, DEax Praxe Ch.E.
Los Angeles, California

CariN, FeLix Eng.Ec.
Green Island, New York

CayeroN, Marcory Pavi M.
Redlands, California

CampBeELL, CLYDE LEROY k.

Los Angeles, California

Canyow, KENNETH Brackymaw
Geneva, Illinois Eng.Fec.

Carey, Ricuarp Somerviir Gen,
Burke P. O., California

CHAPMAN, ALBERT M.
Gardena, California

Crayron, FrRaNxk CHARLES ASHTON
Los Angeles, California E.

Corrins, ALBERT PRESTON E.
Los Angeles, California

Corquitt, GERALD WALTER C.
Huntington Park, California

Core, Roperr WaLTER M,
Greenfield, Ohio

Croxx, Harorp Lyioyp C.
Alhambra, Californiv

DeNt, Wintiam ULm C.
Hollywood, California

Local Address

323 S. Gates Street
Los Angeles

Dormitory
Pasadena

388 S. Lake Avenue
Pasadena

Dormitory
Pasadena

1435 8. Lake Avenue
Pasadena

197 S. Los Robles

Avenue Pasadena

46 N. Madison Avenue
Pasadena

Dormitory
Pasadena

3822 Walton Avenue
Los Angeles

1125 Chicopee Street

Pasadena

412 8. Stafford Street
Huntington Park

Dormitory
Pasadena

203 W. Ramona
Boulevard  Alhambra

Dormitory
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course

Diack, Samuer Larrea Ch.E.

Detroit, Michigan

DirLLon, RoBerRT TROUTMAN M.

Venice, California

DrumMmmonDd, JoHN RineeEN Ph.
Pasadena
EpceErTON, WILBUR Bacow C.

Pomona, California

EIDELSON, ABRAHAM E.

Los Adngeles, California

ExpsLey, HarLtE MARCELLUS G.

Van Nuys, California

Farry, GEorGE MAURICE E.
Los Angeles, California

Faraax, Ivan L. E.
Los Angeles, California

Ferker, Avserr Jerrerson Ch.E.

Los dngeles, California

Frick, CriFrrorp Rorraxp E.

Huntington Park, California

Forp, THEODORE GARFIELD E.
Pasadena
FosteER, FRANK MURRAY E.

Sierra Madre, California

Freemax, HExrY Ross E.

South Pasadena, California

o)

GARRETT, NEAL
Los Angeles, California

Local Address
Dormitory
Pasadena

125 W. Green Street
Pasadena

290 N. Orange Grove
Avenue Pasadena

460 Arroyo Drive
Pasadena

212 W, Santa Barbara
Street Los Angeles

1125 Chicopee Street
Pasadena

1211 San Pasqual Street
Pasadena

631 S. Bonnje Brae
Avenue Los Angeles

1115 W. Tenth Street
Los Angeles

218 N. Pacific Boulevard
Huntington Park

140 W. Glenarm Street
Pasadena

65 S. Baldwin Avenue
+ Sierra Madre

1418 Oak Street
South Pasadena

Dormitory
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address

Garver, Georee Louis

Huntington Park, California

Havre, FRANK SHERMAN
Moneta, California

Hart, EpwArD WHIPPLE
Los Angeles, California

Haskin, Joser Rosert, Jr.
Eng.Ec.

Lancaster, California

Hermsron, Cart Hexry, Jr.

San Diego, California

Heriwic, HaroLp
San Jose, California

HerLms, Jack Harorp
Glendale, California

HexpERsON, LAWRENCE Pertoxn M.

Pasadena

HexbERSON, WiLLiE G.
Alpine, Texas

Hess, BEx Ewart

Huntington Park, California

Horrymax, Marcus IRVEN, Jr.
Huntington Park, California

-Horcuxkiss, THoras Myrox

Monrovia, California

JoxEs, Davip THoMas
Hollywood, California

JoxEgs, WaLTER Boxbp

Santa Barbara, California

Course

E.

G.

Ch.LIE.

C.

M.

E.

Local Address

335 S. Chester Avenue
Pasadena

Dormitory
Pasadena

1541 Girard Street
Los Angeles

1125 Grevelia Street
South Pasadena

639 N. Holliston Avenue
Pasadena

306 S. Catalina Avenue
Pasadena

725 E. Windsor Road

Glendale
333 N. Los Robles
Avenue Pasadena
Dormitory
Pasadena

708 E. Clarendon
Avenue
Huntington Park

Dormitory
Pasadena

178 N. Myrtle Avenue
Monrovia

2102 N. Bronson Avenue
Hollywood

325 S. Wilson Avenue
Pasadena
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Name and Home Address Course

KeecH, Doucras WiLLiam G.
Santa Ana, California

Kixe, RomaiNne LIVERMORE M.
Pasadena
Kinsey, Joux EpwarD Ch.

Los dngeles, California

Kirkesy, EUGENE M.
San Luis Obispo, California

Kw~ox, Carr, Braprorp M.
Huntington Park, California

Kxuprr, SEERLEY GNAGY E.
Whittier, California

Krovuser, James Carvwn E.
Oxnard, California

L.ARABEE, OsCAR SEYMOUR C.
Los Angeles, California

Larsox, Frans Avgust E.
Altadena, California

LAuraNceE, HaroLdD WARREN E.
Whittier, California

Laws, ALLEN Lgg E.
Ontario, California

Maag, ErNst E.
Monrovia, California

MarTiN, Harorp JubsoN E.
Pasadena

MarTiv, Hovyr FELLOWS M.

Pasadena

Local Address

59 S. Wilson Avenue
Pasadena

99 Stanford Avenue
Pasadena

983 Denver Street
Pasadena

533 S. Hudson Avenue
Pasadena

115 E. Zoe Avenue
Huntington Park

122 N, Pickering Avenue

Whittier

Dormitory
Pasadena

Dormitory
Pasadena

1008 Brooklyn Avenue
Altadena

331 S. Lake Avenue
Pasadena

1126 Division Street
Pasadena

508 E. Lime Street
Monrovia

2100 N. Raymond
Avenue Pasadena

1782 Rose Villa Street
Pasadena
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Name and Home Address Course
Marnews, Wirriax W. M.
Los Angeles, California
Maurer, Joux Epwarn  Eng.Ec.
Hollywood, California
McArister, Epcar Hinw Ph.H.

Pasadena

McFarLiy, GEratp Hanrmox M,
Berkeley, California

McGarrey, Doxarn Fox M.
Los Angeles, California

McProup, Ciarres GILBERT E.
Long Beach, California

Merrirr, Ricaarp Hexry E.
Oceanside, California

Merzeer, Doxarp E. C.
Pomona, California

Mirrer, LEo Marco C.
Los Angeles, California

Miris, Bruce Horr C.

Pasadena

Moorg, Jamrs Evwarp Eng.Ec.
El Cajon, California

MorrisoN, ALLEN JAMEs, JR. C.

San Diego, California

Mortimer, Goorrey Goonn Ph.E.
Pasadena
Newcoms, LEROY E.

San Bernardino, California

Local Address

2653 Menlo Avenue
Los Angeles

394 8. Michigan Avenue
Pasadena

129 S. Marengo Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

756 Orange Avenue
Long Beach

325 S. Wilson Avenue
Pasadena

160 S. Michigan Avenue
Pasadena

133 S. Parkview St.
Los Angeles

1025 N. Mentor Avenue
Pasadena

Dormitory
Pasadena

1125 Chicopee Street
Pasadena

127 N. Madison Avenue

Pasadena
1317 N. Fair Oaks
Avenue Pasadena
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Name and Home Address Course Local Address

NicHorsoN, WALWORTH WILLIAM

Altadena, California E.
Noir, Pavur Ei)WA}m M.
Pasadena

O’MEeara, Lawrexce Byrox M.

Pasadena

ParMER, Ricrrarp WALTER M.
Pasadena

Perkins, Dovovan Ray E.

Alhambra, California

Perxkins, PauL M.

South Pasadena, California

PerERson, Earr. Raxporru G.

Yucaipa, California

PeTERSON, Hir.mMER FRED
San Bernardino, California

Pompeo, DOMENICK JOSEPH G.

Jersey City, New Jersey

Rienr, Jurian ‘W, M.

Pasadena

Rwixtvs, Pave Crirroxn  Eng.Ec.

Pasadena

Rosertson, Kennera Wavyne G.

South Pasadena, California

Ross, Pavr K. M.
Pasadena
SALsBURY, MarRkHAM ErMER E.

Santa Barbara, California

Ch.E.

222 Calaveras Street
Altadena

1588 L.ocust Street
Pasadena

888 N. Stevenson
Avenue Pasadena

859 Oakland Avenue
Pasadena

228 S. Marengo Avenue
Alhambra

807 Grand Avenue
South Pasadena

144 S. Chester Avenue
Pasadena

1211 San Pasqual Street
Pasadena

1100 Chicopee Street
Pasadena

461 S. Lake Avenue
Pasadena

230 S. IL.ake Avenue
Pasadena

1107 Buena Vista Street
South Pasadena

Colonial Apts., N. Pasa-
dena Avenue, Pasadena

354 8. Catalina Avenue
Pasadena
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Name and Home Address Course

Saxson, Kexxere Dunrey
i Eng.Eec.
South Pasadena, California

Sasso, ANTas Nissim G
Los Angeles, California

ScHLIERBACH, L.ovuis THEODORE K.
Pasadena

Scuvrz, Hereerr Crarexce ChE,
Pasadena

ScaumacuiEr, Karr Frirz M.
San Diego, California

Scort, Oriver Brackrorp Eng.Te.
Newman, California

ScorteN, WirLiam EVERETT Ch.
Pasadena

Scupbper, NaTtHAN I'ROST Ch.
San Pedro, California

Sevymoun, Stuart LEWIS E.
Pasadena

SHAFER, Epcar KsterLy, JR,

Alhambra, California Ch.E.

SyierrieLp, HaroLp CrouvcH Ch.E.
South Pasadena, Culifornia

S1EGFRIED, Rarpu E.
Los Angeles, California

SyrrH, CEcit. SIDNEY M.
Los Angeles, California

Syrra, James HarrisoN L.
Glendale, California

Local Address

1617 Marengo Avenue
South Pasadena

435 S. Lake Avenue
Pasadena

1320 N. Mentor Avenue
Pasadena

1707 Rose Villa Street

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena

1876 E. Colorado Street
Pasadena

225 S. Holliston Avenue
Pasadena

858 Rio Grande Street
Pasadena
428 N, Marengo Avenue
Alhambra

1019 Montrose Avenue
South Pasadena

1800 W. Twenty-fifth

Street Los Angeles

907 Cypress Avenue
Los Angeles

939 I.. Lexington Drive
Glendale
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FRESHMAN CLASS—Continued

Name and Home Address Course
SyrrH, NEAL DEFFEBACH E.
Reedley, California
SoNNABEND, MaX Lxo E.
Los Angeles, California
SpELMAN, GEORGE CURTISS M.
Santa Monica, California
SrorLix, Corris Davip E.
Los Angeles, California
StanToN, ROBERT JAMES Ch.
Los Angeles, California
StEwarT, EARL DELORIS Ch.

Huntington Park, California

STtoNE, DoNALD STEWART Ch.
Los Angeles, California

SwiTzER, BAYNARD A. Jos
Highland, California

Tackasury, Howarp Stevery M.
Los Angeles, California

TeEmprLIN, NEwroN HENRY C.
Azusa, California

TromPsoN, WaLTER PHILIPP C.
Los Angeles, California

Urmer, James HENRY E.

Hollywood, California

VroMAN, GERALD THEODORE E.
Los Angeles, California

WartEr, JosepH Hurp, Jr. E.
Hollywood, California

Local Address
325 S. Wilson Avenue
Pasadena

9146 W. Thirty-first
Street T.os Angeles

Dormitory
Pasadena

435 S. Lake Avenue
Pasadena

1048 W, Thirty-first
Street Los Angeles

209 N, Stafford Avenue
Huntington Park

5606 Baltimore Street
Los Angeles

La Verne Street
Highland

Dormitory
Pasadena

512 Soldano Avenue
Azusa

1102 S. Mott Street
Los Angeles

1127 Formosa Avenue
Hollywood

231 S. Johnston Street
Los Angeles

394 S. Michigan Avenue
Pasadena
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Name and Home Address Course

Warters, Jounx Keax C.
Monrovia, California

‘Warn, DoxaLp ErNEsT E.
Pittsburg, California

WarerstoN, WirFrRep W, M.
Pasadena

Warkixs, Rosie THoMAS E.

San Bernardino, California

WEINLAND, CLARENCE Ertramax G.
Banning, California

Wirriams, Carey Jubpson Ph.E.
Los Angeles, California

Wrison, Kerran MaPLE E.
Colton, California

Wixcker, Enparoxn EmiLe C.
Hollywood, California

Wixrter, Anrior F. F.

Chinook, Montana

WISEGARVER, BURNETT BraNcimarp
G.

Huntington Beach, California

Wissia, SAMUEL Ch.E.

Hollywood, California

WorriNger, Louts Freperick M,
Los Angeles, California

Yourz, Josuua Erisworrtin Ch.TE.
Pasadena
Zarp, Jonr~N JosEpPiI G.

Hollywood, Clulifornia

Local Address

Dormitory
Pasadena

Dormitory
Pasadena

510 S. Madison Avenue

Puasadena
Dormitory

Pasadena
Dormitory

Pasadena

2108 S. Grande Street
Los Angeles

189 S. Michigan Avenue
Pasadena

2160 Kuznik Drive
Hollywood

Dormitory
Pasadena

113% N. Pacific
Boulevard
Huntington Beach

325 S. Wilson Avenue
Pasadena

840 S. Hope Street
Los Angeles

334 W. Green Street
Pasadena

5419 Harold Way
Hollywood
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