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Galendar

Meetings of Registration Committees
.......... Registration (9 A. M. to 3 P. M.)
.Latest Date for Announcing Candidacy
for Bachelor’s Degree

JANUARY 3.
JANUARY 5
Janvary 12

JANUARY Q4. Fxaminations for Removal of Conditions
FEBRUARY 22-23.. ... .Washington’s Birthday
MarcH I8-21 e Term Examinations
Marcm 21 End of Second Term (12 M.)
Manrcu 22-29. . ... Recess
Marcir 28..... Meetings of Registration Committees

Mancur 30
Aprir 18
May 11.....

........... Registration 9 A. M. to 3 P. M.
...Examinations for Removal of Conditions
_Latest Date for Removing Senior Deficiencies
................................................................. Memorial Day
End of Scnior Examinations
~.Term Examinations for all Students except Seniors
_..Departmental Meetings (9 A, M.)
Faculty Meeting (10:30 A. M.)
Class Day
.................... .Commencement
D e Annual Meeting of Alumni Association
________ End of College Year
................ Examinations for Admission to Advanced
Standing
Meetings of Registration Committees
Entrance Examinations and Examinations for
Freshman Scholarships
Examinations for Admission to
Advanced Standing
SEPTEMBER 21, 22 Entrance Examinations
SEPTEMBER 23.............. Examinations for Removal of Conditions
SkpTEMBER 25. ....Registration (9 A. M. to 3 P. M.)
SEPTEMBER 26. ~Registration (9 A. M. to 12 M.)
SEPTEMBER 28, ... Beginning of Instruction
NoOovEMBER 26-29.._. ... Thanksgiving Recess
DeceMBER 16-19... e Term Examinations
DECEMBER 19 of First Term (12 M.)

SEPTEMBER 18,19




The Board of Trustees

—

(Arranged in the order of seniority of service.)

Term
Expires

HIRAM W, WADSWORTI ..o ooeneee et eee e eeeeeiaenen 1927
716 South El1 Molino Avenue,

ARTIIUR H. FLEMING erin ettt 1925
1003 South Orange Grove Avenue.

GEORGE B. HALE oo eee et nen s 1927
South Pasadena.

CHARLES W. GATES oo eee e eeaen 1928
Fordyce, Arkansas,

HENRY M. ROBINSON oo 1926
195 South Grand Avenue.

JOHN W ADSWORTIE . .ot ee e e aen 1924
90 South Grand Avenue,

TOD FORD coeeee e 1926
257 South Grand Avenue.

| SO O € 5' 5 5 (- TS SO SS 1927
Los Angeles.

JOHIN I, SPRECKELS .o e 1926
San Diego.

Jo H. HENRY oo et 1923
1199 Oak Knoll Avenue.

R. R, BLACKER et 1924
1177 Hillerest Avenue.

HARRY CHANDLER. oot eee e 1924
Los Angeles.

HENRY W, O M ELVEN Yoo eeeee e 1925
Los Angeles.

GEORGE S, PATTON . eceoie et en 1928
San Marino.

JULITS KRUPESCHINTIT ..ot e 1925

New York.



Officers of the Board of Trusters

ARTIIUR H. FLEMING....oooi e President
Hexry M. ROBINSON ..o ..First Vice-President
Second Vice-President

JouN WADSWORTH................. Third Vice-President and Awuditor
Fowarn C. BARRETT.... ... Secretary and Assistant Treasurer
Treasurer

FINANCE COMMITTEE

Awrrrur H. I'resniye Ciranres W. Gatis
Hexry M. RosiNsox

Administrative Officers of the Institute

EXECUTIVE COUNCIL

Roeert A. MicLixaw, Chairman
Awrrnor H. Fremixe Hexry M. Ronissex
Gronge E. Hare Arrauvr A. Noves
Epwarp C. Barrerr

Freperic W, Hixwicrs, JRo. Dean of Upper Classmen
Joux R. MacarTHrr Dean of Freshmen
Epwarp C. BARRETToccooe Executive and Financial Secretary

Harey C. Vaxw Buskmxk..... Registrar



Adnigory Counril

Joux J. Carry, Vice-President, American Telephone and Tele-
graph Company.

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

Fraxx B. Jewerr, Vice-President, Western Electric Company.

Jonx. C. Merriam, President, Carnegie Institution of Wash-
ington.

Cuarres L. Remse, Chemical Director,
Nemours and Company.

E. 1. du Pont de

ADVISER IN ATHLETICS
Davip Braxkesirory, Pasadena

Asgoriates, 1924-1925

Joux Jacos Arer, M.D., Sc.D,, LLL.D.

Research Associate in Biochemistry
Professor of Pharmacology, Johns Hopkins University

SanveL JacksoNn Barwerr, Pu.D.
Research Associate in Physics
Research Associate of the Carnegie Institution of Washington

Vicaerym Bierxxes, Pua.D.
Research Associate in Physics

Professor of Geophysics, Geophysical Institute, Bergen, Norway

StaNistaw Loria, Pu.D.

Research Associate in Physics
Professor of Physics, John Casimir University, Poland
ALBERT ABRAHAM MICHELSOY, Pur. D, LLD Sc.D.,

Nobel Laureate
Research Associate in Physics

Professor of Physics, University of Chicago

CrraxpraseR1IARA VENKaTy Rauoraw, D.Se, F. R. S.
Research Associate in Physics
Professor of Physics, University of Calcutta



Staff of Instruction and Research

Roserr Axprews Mitrikax, Ph.D., Sc.D., Nobel Laureate
Director of the Norman Bridge Laboratory of Physics and
Chairman of the Executive Council

A,B., Oberlin College, 1891; A.M,, 1893; Ph.D., Columbia Uni-
versity, 1895. Assxstant in Ph ysics, Umver31ty of Chicago,
1896- 1897 Associate, 1897-1899; Instructor, 1899-1902; Assist-
ant Professor, 1902- 1907 Assooiate Professor, 1907- 1910 Pro-
fessor, 1910-1921; D‘irector, 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; Se¢.D., (hon.)
Northwestern University, 1913; Member, American Philo-
sophical Society, 1914; Member, National Academy of Sci-
ences, 1915; Member, American Academy of Arts and
Sciences, 1915; Sec.D., (hon.) University of Pennsylvania,
1915; Sec.D., (hon.) Amherst College, 1917; Sc.D., (hon.)
Columbia University, 1917; LL.D., (hon.) University of Cali-
fornia, 1924; Sc.D., (hon.) University of Dublin, 1924; Presi-
dent, American Physical Society, 1916-1918; Vice-Chairman,
National Research Council, 1916-; Lieutenant-Colonel, U. S.
A., and Chief, Science and Research Division of Signal
Corps, 1917-1919; Corresponding Member, Société Batave de
Philosophie Expérimentale 3 Rotterdam, 1919; Hon. Member,
Royal Institution of Great Britain, 1920; American Represen-
tative, Troisiéme Conseil de thsmue Solvay, Brussels, 1921;
Exchange Professor, Belgium, 1922; American Repreqenta-
tive Committee on Intellectual Co—operation, TL.eague of Na-
tions; Hon, Member, Royal Irish Academy, 1924. Recipient
of Edison Medal of the American Institute of Electrical
Engineers, 1923, of the Nobel Prize in Physics, 1923, of the
Hughes Medal of the Royal Society of Great Britain, 1923,
a;lzt}i of the Faraday Medal of the London Chemical Society,
1

300 Palmetto Drive.

Arruur Amos Noves, Ph.D., LL.D., Sc.D.

Director of the Gates Chemical Laboratory

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887;
TPh.D., Universityv of Leipzig, 1890; LL.D., (hon.) University
of Maine, 1908; Clark University, 1909; University of Pitts-
burgh, 1915; Sc.D., (hon.) Harvard University, 1909; Yale
T'niversity, 1913. Assistant and Instructor in Analytical
Chemistry, Massachusetts Institute of Technology, 1887-1892:
Instructor in Organic Chemistry, 1892-1894; Assistant and
Associate Professor of Organic Chemistry, 1894-1899; Profes-
sor of Theoretical Chemistry, 1899-1919; Director of the Re-
search Laboratory of Physical Chemistry, 1903-1919. Acting
President, Massachusetts Institute of Technology, 1907-1909;
President, American Chemical Socicty, 1904, Honorary Fel-
low, Royal Society of Edinburgh; Member, National Acad-
emy of Sciences, American Philosophical Society, and Amer-
ican Academy of Arts and Sciences; Willard Gibbs Medal,
American Chemical Society, 1915.

1025 San Pasqual Street.
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Epwarp Ceci. Barrerr, B.A.
Executive and Financial Secretary
B.A., State University of Iowa, 1906, Assistant Secretary, Board

of Regents, 1006-1907; Registrar and Secretary to the Presi-
dent, State University of Towa, 1907-1911.

942 North Chester Avenue

Lewrs M. Avams, Major
Corps of Engineers, U, 8. Army
Professor of Military Science and Tactics
Graduate, U, S. Military Academy, West Point, 1903, with rank
of 2nd Lieutenant, Corps of Engineers; Engineer School,
1907; Honor graduate, Army Field Engineering School, 1914;
graduate, Army Staff College, 1915. Colonel (temporary),

Corps of Engineers, 1918-1920; District Engineer (Galveston
District, Gulf Division) 1920-1924.

659 I.a Loma Road.

Harry Batemaw, Pr.D.

Professor of Mathematics, Theoretical Physics, and Aercnautics
B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship.
Trinity College, Cambridge, 1805-1911; 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;
Lectuger in Applied Mathematics, Johns Hopkins University,
1915-1917.
310 Commonwealth Avenue, La Canada.

Mail Address: Box 163, Route 4, Pasadena.

Stuart JEFFERY Batres, Pm.D.

Professor of Physical Chemistry

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

1671 Qakdale Strect.

James Epear Brun, Pua.D.
Professor of Chemistry

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

1910-1911, 1913-1916. .
Sierra Madre Villa,
R. D. 3, Box 279,
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W. Howarp Crarr, 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 ZEngineering Company, Salt Lake
City, 1905-1909; Superintendent, Nevada-Goldfield Reduction
Company, Goldfield, Nevada, 1909-1510.

95 South Mentor Avenue.

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

373 South Euclid Avenue.

Pavr Soeuus Ersteix, Ph.D.

Professor of Theoretical Physics

C.Sc., Moscow University, 1906; M.Sc., 1909; Ph.D., University of
Munich, 1914. Assistant in Physics, Moscow Institute of
Aguculture 1906-1907; Assistant in Physics, Moscow Uni-
versity, 1907- 1909; Privat docent, Moscow University, 1909-
1913; DPrivat docent University of Zurich, 1919-1922.

676 South El Molino Avenue,

Lucien Howarp Grumorg, A.B.

Professor of Physics

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

1894-1895,
649 Galena Avenue.

Freorric W. Hixricus, Jr., A.B.
Professor of Mechanics
Dean of Upper Classmen

A.B., Columbia University, as of 1902. Graduate of the United
States Military Academy, West Point, 1902. Assistant Pro-
fessor, Professor of Applied Mechanics, University of Roch-

ester, 1910-1919.
1071 Garfield Avenue.

CrintoNn Krerry 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,
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Gramam Arvax Laixg, M.A,

_Professor of Business Administration

B.A., University of Liverpool, 1908; M.A., 1909; Gladstone Prize
in History and Political Science, Rathbone Prize in IEco-
nomics, Liverpool University, 1907; Workers’ IEduca-~
tional Association Lecturer in Economic History for lL.iver-
pool University, 1909-1913; Secretary, Department of Iduca-
tion, Government of British Columbia, 1913-1914; Director
of Technical Education, Vancouver, B.C., 1914-1917; In-
structor in Economics and History, University of California,
1917-1918; Assistant Statistician, TUnited States Shipping
Board, 1918-1919; Assistant Professor of Social Science,

University of Arizona, 1919-1921,
1081 Elizabeth Street.

Jorrxy RosErTsox Macarraur, Pa.D.
Professor of Modern Languages
Dean of Freshmen

B.A., University of Manitoba, 1892; Ph.D., University of Chicago,
1903. Lecturer in Modern Languages, Manitoba College,
1893-1898; Professor of Xnglish, 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,
866 South Pasadena Avenue.

Pavur. Pericorp, P D.

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; Research
work, University of Paris, 1923; Ph.D., University of Min-
nesota, 1924; Professor of French Language and Literature,
St. Thomas College, St. Paul, Minnesota, 1903-1906; Professor
of Ethics, St. Paul Seminary, Minnesota, 1907-1914. French
Army, 1914-1917. Military Instructor as Captain of Infantry,
for the New England Division, Camp Devens, Massachusetts,
1917, - Member of French High Commission to the United
States, 1918-1919; member of the Société de Liégislation Com-
parée of Paris, National Council of the National Economic
League, and of the Advisory Board of the International
Labor office of the League of Nations.

1261 San Pasqual Street.

RovaL Wassox Sorexsew, B.S, in E.E.
Professor of Electrical Engineering
B.S. in Electrical Engineering, University of Colorado, 1905.
Agsociated with General Electric Co., Schenectady, N. Y.,
and Pittsfield, Mass., 1905-1910; Consulting Engineer, Pacific
Light and Power Corporation, 1913-1917. Fellow, American
Institute of Electrical Engineers; Consulting Engineer,
U. S. RElectrical Manufacturing Company, 1917-1919, and 1922.

348 South Holliston Avenue.
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Frankrixn Tmomas, C.E.

Professor of Civil Engineering
B.E., University of Iowa, 1908; C.E., 1913. Graduate work at
McGill University, Montreal. Instructor in Descriptive
Geometry and Drawing, University of Michigan, 1910-1912.
Construction Foreman, Mines Power Company, Cobalt, On-
tario, 1909-1910; Designer, Alabama Power Company, Bir-
mingham, Alabama, 1912-1913, Assistant Engineer, U. S.

Reclamation Service, 1919.
685 South El Molino Avenue.

Ricaarp CHACE Tormaw, Pa.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 Cahfornla, 1912-1916; Professor of
Physical Chemxstry University of Illinois, 1916 1918; Chief,
Dispersoid Section, Chemical Warfare Servwe, 1918 Asso-
ciate Director and Director, Fixed Nitrogen Research Lab-
oratory, Department of Agriculture, 1919-1921. Member of
National Academy of Sciences, and of American Academy
of Arts and Sciences.
95 North Bonnie Avenue,

Harry Crarx Vax Buskirk, Pu.B.
Professor of Mathematics
Registrar

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

James Hawes Ernis, Pu.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,
Glendora.

Wirriam Nosrie Lacey, Pa.D.
Associate Professor of Chemical Engineering
A.B. in Chemnical Engineering, 1911, and Chemical Engineer,
1912, Leland Stanford Junior University; M.S., 1913, and
Ph.D., 1915, University of California; Ass1stant in Chem-
istry, Leland Stanford Junior Unlver51ty, 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 Technology,

1916
1198 North Wilson Avenue.
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Howann Jouxsox Lwcas, M.A,
Associate Professor of Organic Chemistry
B.A., Ohio State University, 1907; M.A., 1908; Assistant In
Organic Chemistry, Ohio State University, 1907-1909; Fellow
in Chemistry, University of Chicago, 1909-1910; Chemist,
Bureau of Chemistry, United States Department of Agri-
culture, 1910-1912, Chemist, Government of Porto Rico,

1912-1913.
677 OQak Knoll Avenue.

George Rueperr MacMiINy, A.B.
Associate Professor of English Language and Literature
A.B., Brown University, 1905. Instructor in English, Brown
University, 1907-1909; Jowa State College, 1909-1910; Uni-
versity of California, 1910-1918. Manager of the University
of California Press, 1912-1913. HEditer, University of Cali-

fornia Chronicle, 1915.
255 South Bonnie Avenue.

Romro Raour Marrer, S.B.
Associate Professor of Civil Engineering

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

California, summer of 1921,
; 216 South Chester Avenue.

WitLian Waieree Micaarn, B.S.
Associate Professor of Civil Engineering

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

376 South Wilson Avenue.

WitLiam L. Sraxton, B.A.
Physical Director

B.A., Dickinson College, 1903. Assistant Director of Physical
Education, Pratt Institute, 1903-1904; Director of Athletics
and Physical Education, Morristown School, 1905-1906; Pro-
fessor of English and Director of Athletics, Hamilton Insti-
tute, 1906-1908; Graduate student of English, Columbia Uni-
versity, 1907; Director of Athletics and Instructor in Dra-
matics, Pomona College, 1908-1916; Director of Athletics and
Instructor in Inglish and Dramatics, Occidental College,
1916-1917 Director of Athletics and Dramatics, Occidental

College, 1919-1921.
2460 Oswego Street.
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Earxesr Crarnes WartsowN, 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.
1124 Stevenson Avenue.

Luruer Ewixe Wear, PriD.
Associate Professor of Mathematics
A.B., Cumberland University, 1902; Ph.D., Johns Hopkins Uni-
versity, 1913. Graduate student and fellow, Johns Hopkins
University, 1908-1909, 1910-1913. Instructor in Mathematics,
University of Washington, 1913-1918.
68 South Grand QOaks Avenue.

Grorge ForstEr, E.E.
Assistant Professor of Electrical Engineering
E.E., L.ehigh University, 1914, With General Electric Company,
Schenectady, N. Y., and Pittsfield, Mass., 1914-1915; Assist-
ant Electrical Engineer, Delaware & Hudson Co., Coal De-
partment, Scranton, Pennsylvania, 1915-1916; Engineering
Assistant, TPhiladelphia Electric Company, Philadelphia,

Pennsylvania, 1918-1919,
1114 Delmar Street.

Doswrrr, Gurrarr, Fmsr LIEvrENaxT
Corps of Engineers, 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 XEngineers, Fort Sam Houston, Texas, 1921,

1782 Davis Street.

Warrer Trexxor Wirmrxey, Pr.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. TFellow in Physics, University of Chicago, 1914-1916.
988 North Holliston Avenue.

Cryor Wourre, Pu.D.

Assistant Professor of Mathematics
B.S., Occidental Coliege, 1906; M.S., 1907; A.M., Harvard Uni-
versity, 1908; Ph.D., University of California, 1919. Harvard
University, 1908-1910. Surveyor, Western States, 1910-1912.
Acting Professor of Physics, Occidental College, 1912-1918;
Associate Professor of Mathematics, 1916-1917. Teaching
Fellow in Mathematics, University of California, 1917-1919.

Dean, Santa Rosa Junior College, 1919-1920.

401 South Chester Avenue.
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Roscor Giuxey Dickinson, Pm.D.*
Research Associate in Chemistry
S.B., Massachusetts Institute of Technology, 1915; Ph.D., Cali-
fornia Institute of Technology, 1920. Assistant in Theoreti-
cal Chemistry, Massachusetts Institute of Technology, 1915-
1916; Research Assistant in Physical Chemistry, Research
Laboratory of Physical Chemistry, Massachusetts Institute

of Technology, 1916-1917.
102 South Allen Avenue.

Eveene M. K. Gemwrxe, M.D., Pu.D.
Research Associate in Biochemistry
A.B., University of South Africa, 1911; M.Sc., TUniversity of
Illinois, 1915; Ph.D., 1917; M.D., Johns Hopkins University
1922. Lecturer in Physiological Chemistry, Univergity of
Cape Town, 1919; Seesel Fellowship, Yale University, 1920;
Associate in Pharmacology, Johns Hopkins University, 1922.

1147 Lura Street.

Wiriam NoerL Bircmey, M.A.

Instructor in Mathematics

A.B., Hope College, 1899; M.A., Colorado College, 1905. Instruc-
tor, Colorado College, 1905 and 1907; Instructor in Physics,
University of Southern California, summer session, 1916.

1500 Sinaloa Avenue.

Irna Srracue Bowewn, A.B.
Instructor in Physics and Research Assistant to the Director of the
Norman Bridge Laboratory of Physics
A.B., Oberlin College, 1919. Assistant in Physics, University of

Chicago, 1920-1921,
1170 Steuben Street.

Grorce BickrorDd Bricuam, Jr.

Instructor in Engineering Drawing
Massachusetts Institute of Technology, 1910-1913. With William
L. Mowll, Architect, Boston, Massachusetts, 1913-1916. In-
structor in Engineering Drawing, Tufts College, 1918-1919;
Instructor in Engineering and Architectural Drawing, Mas-
sachusetts Institute of Technology, 1919-1920.

410 South Michigan Avenue.

Frep J. Coxversg, B.S.
Instructor in Civil Engineering
B.S. in Mechanical Engineering, University of Rochester, 1814,
With Cleveland Electric Illuminating Company, Cleveland,
Ohio, 1914-1915. With General Electric Company, Lynn,
Massachusetts, 1915-1916. Instructor in Applied Mechanics,
University of Rochester, 1916-1917. With Gemneral Labora-
tories, Bureau of Aircraft Production, U. 8. A., 1917-1918.
With Gleason Gear Works, Rochester, New York, 1919. De-
signer, Bureau of Power and Light, Los Angeles City, 1920,

25 Stanford Avenue.

*Absent in Europe as Fellow of the International Education
Board.
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Hexnry Goprrey Conrpes, E.E.
Instructor in Engineering Drawing

B.S., University of Washington, 1906; E.E., 1920. Supervising
Electrical Draftsman, Navy Yard, Puget Sound, Washington,

1911-1923.
960 Hawkeye Street.

WirLiam Dwicar CraNEg, A.B,

Instructor in English Language and Literature
A.B., Harvard University, 1916; Columbia University, 1917-1918.
1245 Arden Road.

CrareNce VixcexT Erviorr, M.E.
Instructor in Engineering Drawing
M.E., Cornell University, 1911. Instructor in Mechanical En-
gineering, Cornell TUniversity, 1911-1912 and 1913-1914.
Dynamometer Test, Packard Motor Car Company, 1915; Re-
search Engineer, General Electric Company, 1916-1918; In-
structor in Mechanical Engineering, Louisiana State Uni-
versity, 1918-1919; Draftsman, Commercial Engine Company,
Los Angeles, 1920; Draftsman, Miller Engine Works, Los

Angeles, 1922.
331 Tast 33rd Street, Los Angeles.

Arraur Freorrick Harnrn!
Instructor in Pattern Making and Machine Shop Practice (Part Time)
With Sullivan Machine Compahy, Claremont, N, H., 1891-1894;
B. F. Sturdevant Company, Jamaica Plain, Mass., 18%4-
1897; Union Gas Ingine Company, San Francisco, 1898-1899;
P. Kidder Machine Company, Jamaica Plain, Mass.,

w.
1899-1907.
408 Claremont Drive.

Oscar Lesvie Hearo?

Instructor in Forging (Part Time)

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

fornia, 1910-1918.
2240 Santa Anita Avenue

Georee Davien Hexcx?
Instructor in Pattern Making (Part Time)
Graduate, Manual Arts Department, Throop Polytechnic In-

stitute, 1908.
96 South El Molino Avenue,

lAssociated with the Pasadena High School.
*Associated with the Pasadena City Schools,
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Georee Harorp Hopxixns, B.S.
Instructor in Mechanics
B.S., California Institute of Technology, 1924.
138 North Catalina Avenue,

Roeert. Tarsor Kxarp, B.S.
Instructor in Mechanical Engineering

B. 8., Massachusetts Institute of Technology, 1920. Designer
with C. M. Gay & Son, Refrigerating Engineers, 1920-1921.

1177 Copeland Place, Los Angeles.

Warter WriLLiam Marrin?
Instructor in Wood Working (Part Time)
Graduate, Normal Arts Department, Throop Polytechnic Insti-

tute, 1900.
1782 Rose Villa Street.

Fravcis WinLiam Maxsranr, M.E. (E.E.)

Instructor in Electrical Engineering
M.E., Cornell University, 1916; Certificate of E.H., 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.
107 South Meredith Avenue.
Avrsert Apams MERRILL

Instructor in Experimental Aeronautics and in Accounting
1172 North Michigan Avenue.

HaroLn Z, Musseryran, A.B.

Instructor in Physical Education

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

929 East California Street.

Warter Witriams Ocrer, Jr., B.S.
Instructor in Mechanical Engineering
Assistant Director of Music

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

184 South Oak Avenue.

StaviLey McCrory Parcirris, B.A.

Instructor in English Language and Literature
B.A., University of Nevada, 1918; B.A., Oxford University, 1922.
376 North Holliston Avenue.

1Assuciated with the Pasadena High School,
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Frances HALsEY SPINING
Librarian

1067 North Catalina Avenue.

Erxest Haywoonp Swirt, Pu.D.
Instructor in Analytical Chemistry
B.S. in Chemistry, University of Virginia, 1918; M.S., California
Institute of Technology, 1920; Ph.D., 1924.
1131 Lura Street.

Le Rovy B. Suerry, M.D.
Examining Physician
A.B., University of Illinois, 1910; M.D., Johns Hopkins Medical

School, 1914,
- 888 Arroyo Drive,

Frovp 1. Haxzs, D.O.
Department of Physical Education
D.O., College of Osteopathic Physwlans and Surgeons, Los

Angeles, 1921,
715 Prospect Street, South Pasadena.

Ricruarp MclLeax Babcer, Pir.D.
Research Fellow in Chemistry
B.S., California Institute of Technology, 1921; Ph.D., 1924,
215 Highland Place, Monrovia.

Avsert BiorkErson, Pa.D,

Research Fellow in Physics on Liljewalch Foundation, Upsala,
Sweden
Fil. Mag., University of Upsala, 1915; Fil. Lic., 1919; Ph.D., 1923.
Assistant in Physics, University of Upsala, 1917-1922; Docent

in Physics, 1922-,
207 South Catalina Avenue.

A. Kerra Brewer, Pu.D,
National Research Fellow in Chemistry
Ph.B., University of Wisconsin, 1915; M.S., 1921; Ph.D., 1924.
Faculty Club.

George Grockiir, Pu.D.
National Research Fellow in Chemistry
B.8., University of Washington, 1915; M.S., 1915; Ph.D., Univer-

sity of California, 1923,
Sierra Madre Villa.

Mavurice Lovar Huceins, Pu.D.
National Research Fellow in Chemistry
A.B.w%rzxd B.S., University of California, 1919; M.S., 1920; Ph.D.,

940 Delmar Street.
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Herpert Kaurer, Pa.D.
National Research Fellow in Physics
B.S., University of Washington, 1918; Ph.D., Cornell, 1921,
239 South Catalina Avenue.

Roy James KexxNeEnY, Pa.D.

National Research Fellow in Physics
A.B., Cornell University, 1921; Ph.D., Johns Hopkins University,
1924.

Epwarp H. Kurra, D.Sc.
National Research Fellow in Physics
C.E., Princeton University, 1920; M.S., 1921; D.Sec., 1922,
29 North Meredith Avenue.

SaMUuEL Stuarr Mackeoww, Pr.D.

National Research Fellow in Physics

A.B., Cornell Univergity, 1917; Ph.D., 1923. Instructor fn
Physxcs, Cornell Umversﬁ.y, 1920 1923,

1240 New York Avenue.

Orro OrpENeERrG, Pm.D.
Fellow of the International Education Board

Ph.D., University of Gottingen, 1913. Assistant in Physics, Uni-
versity of Gottingen, 1913; Assistant in Physics, Universities
of Wiirzburg and Munich, 1920-1922; Assistant in Physics
and Privat Docent, Universities of Rostock and Géttingen,
1922-1924,

349 South Mentor Avenue.

Wmriam Rareux Smyrae, Pa.D.

‘National Research Fellow in Physics

A.B., Colorado College, 1916; A.M., Dartmouth College, 1919;
Ph.D., University of Chicago, 1921.

406 South Chester Avenue.

Arrex E. StEARY, Pr.D.
Research Fellow in Chemistry
A.B., Stanford University, 1915; A.M., 1916; M.S., University of
1919.

lllmom, 1917; Ph.D.,
1115 Lura Street.

L. TrwoMasseN, Pu.D,
Fellow of the International Education Board

Instructor in Physics, Mineralogical Institute, Christiania, Nor-
way.
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WrapiMiR M. ZAIKOWSKY
Research Fellow in Physics (Standard Oil Company)

Graduate of Michel's Artillery Academy, 1911, Research Officer
of Main Artillery Board (Russia), 1911-1914; Repetitor of
Michel’s Artillery Academy, 1914-1915, Captain of Russian
Artillery, 1914-. Member of Russian Artillery Commissions
in the United States, 1915-1921,

346 South Michigan Avenue.

Gornon Arnsert Arres, M.S.
Fellow in Biochemistry
B.S., California Institute of Technology, 1922; M.S., 1924,
2100 Ynez Street, Monterey Park.

Warrex Purirs Baxrter, B.S.
Assistant in Chemistry
B.S., California Institute of Technology, 1924.
1125 South Avoca Avenue.

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

.E., Cornell Uaiversity, 1921, L.
327 South Michigan Avenue

G. Harvey Cauerow, B.Sc.
. Teaching Fellow in Physics
B.Sc., University of Saskatchewan, 1922.
1122 Division Street.

Cuarres Truesroop Cirasg, B.S.
Assistant in Physics

B.8., Princeton University, 1924, .
Faculty Club.

Jay Jovaraax DeEVoE, B.S.
Assistant in Electrical Engineering

B.8., California Institute of Technology, 1922.
92 South Mentor Avenue.

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

Union College, 1918,
' 615 South Mentor Avenue.

Huen Kexxera Duxw, A.B.
Teaching Fellow in Physics

A.B., Miami University, 1918.
1122 Division Street.
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Pavr Hueca EmMmerr, B.S.
Teaching Fellow in Chemistry
B.S., Oregon Agricultural College, 1922,
1765 Oakdale Street.

Howarp W. EstirLt, M.S.
Fellow in Biochemistry
B.S., University of Arizona, 1913; M.S., 1316.
865 Kensington Road, Los Angeles.

WavyNeE Brocksank Hares, ML.A.
Assistant in Physics
B.A.,qBrigham Young University, 1916; M.A., University of Utah,
1922.

892 Grranite Drive.

GusTaF WiLriam Hammar, M.S.
Assistant in Physics
B.S., University of Utah, 1922; M.S., 1924,
378 South Wilson Avenue.

SterLine B. HExDricks, M.S.

Teaching Fellow in Chemistry
B. Ch.E., University of Arkansas, 1922; M.S., State Agricultural
College, Kansas, 1924.
Faculty Club.

Hervey C. Hicks, M.S.
Assistant in Physics

Ph.B., University of Chicago, 1921; M.S., 1922.
Faculty Club.

L. Mzeree Kirkeparrick, B.S.

Teaching Fellow in Chemistry
B.S., California Institute of Technology, 1923.
1144 North El Molino Avenue.

R. Mever Laxcer, M.A.
Assistant in Physics
B.S., College of the City of New York, 1920; M.A., Columbia

University, 1921,
124 North Michigan Avenue.

Herprrr Sinvester Ly, B.S.
Assistant in Physics

B.S., University of Buffalo, 1924,
Faculty Club.
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Fowaro Josepur Lorexz, M.A.

Assistant in Physics
B.A., University of Cincinnati, 1911; M. A., 1912.
320 South Wilson Avenue.

DoxarLp Hownr Loucuringe, B.S.

Teaching Fellow in Physics
B.S8., California Institute of Technology, 1923.
1947 Lovelace Avenue, Los Angeles.

Hartran Evans MenpENmHALL, B.S.

Teaching Fellow in Physics
B.S., Whitman College, 1921.
1122 Division Street.

ArLan Cmarres Gray Mircuer, M.S.

Teaching Fellow in Chemistry
B.S., University of Virginia, 1923; M.S., 1924,
Faculty Ciub.

Lewis MorroNn Motr-Smirn, B.S.
Assistant in Physics
B.8., California Institute of Technology, 1923.
2518 Grandview Drive, Los Angeles.

Lixus Carrl Pavnivng, B.S.

Teaching Fellow in Chemistry
B.S., Oregon Agricultural College, 1922.
175 North Linda Rosa Avenue.

Frep Lroyp Poorr, M.S.

Assistant in Physics
B.S., Throop College of Technology, 1917; M.S., Union College,
1919.

323 South Chester Avenue.

Cuarres HowubEx PreEscorr, A.B.
Teaching Fellow in Chemistry
A.B., Yale University, 1922,
Faculty Club.

Avrsert L. Ravmoxn, M.S.
Fellow in Biochemistry
B.S., California Institute of Technology, 1921; M.S., 1923.
382 East California Street.
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Orro Freperick Rrrzaraxy, M.S.
Assistant in Physics
B.S., in E.E., Pennsylvania State College, 1922; M.S. in Physics,

o 434 North Mentor Avenue.

Howarp P. Rosurtson, M.S.
Teaching Fellow in Physics
B.S., University of Washington, 1922; M.S., 1923.
758 North T.ake Avenue.

Epwixn Lawrence Rose, S.M.
Assistant in Physics
S.B., Magssachusetts Institute of Technology, 1921; S.M., 19%22.
233 Columbia Street.

DavirnL Dwicnit Tavror, A.B.
Assistant in Physics

A.B., Colorado College, 1924.
1122 Division Street.

Wirzzaar Ure, M. of Ap. Sc.
Teaching Fellow in Chemistry
B. of Ap. ZSC., University of British Columbia, 1023; M. of Ap.
4.

Se., 19
1122 Division Street.

Rarru Epcsn Winerr, A.B.
Assistant in Physics

A.B., Baker University, 1914.
1122 Division Street.

Wirris Howarp Wisg, M.A.
Assistant in Physics
B.S.i lz\lontana, State College, 1921; M.A., University of Oregon,
923.

1122 Division Street.

Oriver Revyxorps WuLr, M.S.
Teaching Fellow in Chemistry
B.S., Worcester Polytechnic Institute, 1920; DM.S., The American
University, 1922,
30814 Fast Bellevue Drive.

Dox M. Yost, B.S.
DuPont Fellow in Chemistry

B.S., University of California, 1923. Teaching Fellow, University
Of Utah, 1923-24.
273 South Hudson Avenue.
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Louis H. Bamey, First Sercraxt, D. E. M. L., U. S. Arvy
Assistant, Department of Military Science and Tactics

686 South I.ake Avenue.

Mariex H. DEGrarr, Master SercEsaxT, U. S. Aryvy, RETIRED
Supply Sergeant, Department of Military Science and Tactics
Ross Field, Arcadia.

Joseru Laracy, Master SerceEaxt, ExceiNeers, U. S. Arvy,
ReTmeD,
Assistant, Department of Military Science and Tactics
Ross Field, Arcadia.



Techmical Assistants

H., W. ANDERSON ... Instrument Maker, Department of
Physics
500 Elizabeth Sireet.
Wirrian H. BRESLER......... Instrument Maker, Department of
Physics

1680 Locust Street.

WirrLiadr CLANCY........ed Glass Blower, Department of Physics
158 North Mentor Avenue.

Frep C. HENSON .o Instrument Maker, Department of
Chemistry
966 North Stevenson Avenue.
RoBERT LOOFBOURROW .o e Store-Keeper, Department of
Chemistry
706 South Mentor Avenue.
Bruxo B, MERKEL oo Instrument Maker, Department of
Physics

815 North Michigan Avenue.

Jurius PearsoN.......... Head Instrument Maker, Department of
Physics
1318 North Il Molino Avenue.

AxNa 8. M. vaN TIENHOVEN........... Storekeeper, Department of
Physics
191 South Los Robles Avenue,



Aggistants in Administration

Roperr E. CRANE........ Superintendent of Buildings and Grounds
640 Oakland Avenue.

JANET CRISTY. . Secretary’s Office
549 La Loma Road.

Fraxces B. FENTON o Registrar’s Office
150 South Orange Grove Avenue.

MARY A, HEWSON oo House Director
Dormitory.

Ixea Howarp. o Office of the Chairman of the
1126 Division Sireet. Executive Council

KATHERINE RIDDELL LATHROP...ooiiiiriinnn Secretary’s Office

432 North Mentor Avenue.

Herserr H. G. Nasu ; Bookkeeper
2216 Spaulding Place, Alladena.

VERs PFANDER ...Secretary’s Office
140 West California Street.

Herex Pruscm ..Secretary’s Office
1271 East Villa Street.

GRACE E\. SAGE .oomcerececee e Secretary’s Office
387 South Lake Avenue.

BEATRICE J. WULF. oo ecrceeeemecanarcennaenee Department of Chemistry
30814 East Bellevue Drive.



Qalifornia Institute of Technology

The California Institute of Technology is devoted to
instruction of collegiate and university grade in the
fundamental sciences and in the various branches of
engineering and to research in these fields.

The ideals of the institution were expressed by Dr.
George E. Hale in a report to the Board of Trustees, as
follows:

“Here in California the conditions and the need for
scientific 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
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 experimcutal transmission
lines installed, who can deny that there is a place in
Pasadena for a scientific school of the highest class?

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

The work of the Institute on the present campus began
in 1910 when the building now known as Throop Hall
was erected. The development of the Institute during
the last few years has been rapid, owing to the substan-
tial financial support it has received from many friends,
which has enabled it to attain ifs present high position
in the educational world.

In 1917, the chemistry building, named the Gates
Chemical Laboratory from its donors, Messrs. C. W.
Gates and P. G. Gates, was erected and equipped; and
Dr. Arthur A. Noyes became its Director. During the
vears 1920 to 1923, the Norman Bridge Laboratory of
Physics, given by Dr. Norman Bridge of Chicago, was
erected. Dr. Robert A. Millikan became Director of this
Laboratory in 1921. In 1922, an auditorium, seating
500 persons, was erected. There has also now been com-
pleted the High-Voltage Research Laboratory, built and
equipped in cooperation with the Southern California
Edison Company.

All of this construction has been carried out in the
style of Spanish architecture, under the direction of the
late well-known architect, Bertram G. Goodhue.

A Research Laboratory of Applied Chemistry has also
been equipped, with the aid of funds furnished by Mr.
C. W, Gates, in a building originally erected in war-time
for research purposes. Fuller provision for student life
on the campus has been made by the erection of a tem-
porary building provided by Mr. and Mrs. Robert Roe
Blacker.
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Eight acres have recently been added to the campus,
giving it an area of thirty acres. On the new extension
is an attractive residence which is used as a club-house
for the faculty and graduate students.

Along with the material development of the Institute
in the past few years has gone a striking development
of its educational and research work. This has been
made possible through the liberal support of various
national foundations. The General Education Board has
given an endowment of $300,000 to be used for salaries;
the Carnegie Foundation for the Advancement of Teach-
ing, an endowment of $40,000 for teachers’ insurance and
annuities; the Carnegie Institution of Washington, $30,-
000 a year for five years for the support of researches
on the structure of matter and radiation, under the direc-
tion of Drs. R. A. Millikan and A. A. Noyes ; the Carne-
gie Corporation of New York, $10,000 for research upon
insulin under the supervision of Dr. A. A. Noyes, and
$25,000 for the establishment of a department of instruc-
tion and research in geology. The National Research
Council has provided payments totalling about $20,000
a year to National Research Fellows now working at the
Institute. An endowment of $80,000 has also been given
by Robert Roe Blacker and Nellie Canfield Blacker for

scholarships for undergraduate and graduate students.



Ldurational Policies

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 éngineering 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 undergraduate courses of the Institute a com-
bination of a fundamental scientific training with a broad
cultural outlook, which will afford students with scientific
interests a type of collegiate education which avoids the
narrowness common with students in technical schools
and the superficiality and the lack of purpose of many of
those taking academic college courses. Their instruction
in the basic engineering subjects will, however, be main-
tained at the highest efficiency so that the graduates of
the engineering courses may be prepared for positions as
constructing, designing, operating, and managing en-
gineers. Provision will also continue to be made for the
training of students for positions in the research and
development departments of manufacturing industries.

(2) The departments of physies, chemistry, mathemat-
ics and geology shall be made as strong as possible, not -
only because these subjects are essential to the plan of
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undergraduate instruction, but also because the best op-
portunities 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.

(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 Jectures given each year by men of distinction from
other institutions; the weekly assemblies addressed by
leading men in the fields of education, literature, art,
science, and engineering, public service, commerce, and
industry shall be maintained as effectively as possible;
moderate participation of all students in student ac-
tivities of a social, literary, or artistic character as in
the student publications, debating and dramatic clubs,
musical clubs, etc., shall be encouraged; and students
shall be required or encouraged to take regular exercise,
preferably in the form of games or contests affording
recreation. It is the purpose of the Trustees to create
as rapidly as possible additional facilities for these
student activities by the erection of a student union, a
gymnasium, and dormitories. Great importance is also
attached to making the campus attractive in its archi-
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 depariments
of the Institute research shall be made a large part of
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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 Trustecs to make the advancement in grade and
salary of members of the staff largely dependent on ac-
complishment in research or in other creative directions.

(5) In order that the policies already stated may be
made fully effective as quickly as possible, and in order
that the available funds may not be cousumed merely
by increase in the student body, it is the intention of
the Trustees to limit the registration of students at any
period to that number which can be satisfactorily pro-
vided for with the facilities and funds available. As
students are admitted not on the basis of priority of
application, but on that of a careful study of the merits
of the individual applicants, the limitation has the highly
important result of giving a sclect body of students of
more than ordinary ability. A standard of scholarship
is also maintained which rapidly eliminates from the
Institute those who, from lack of ability or industry, are
not fitted to pursue its work to the best advantage.



Requirements for Admission

Each applicant must be thoroughly prepared in at
least fifteen units of preparatory work, each unit repre-
senting one year’s work in a given subject in an approved
high school at the rate of five recitations weekly. Each
applicant must offer all of the units in group A, three
or more units selected from group B, and the remainder
from group C.

English... o 3
Algebra 2
Plane and Solid Geometry......ooomoooo e 114
Group A ( Trigonometry ..ol 2
PR SICS. ettt 1
ChemiSt Iy o 1
United States History and Government.......... 1

Group B: Foreign Languages; additional IEnglish, Mathe-
matics, Laboratory Science, or History.

Group C:  Drawing, Manual subjects, Cornmercial sub-
jects, etc.

Applicants who offer for entrance a total of fifteen
recommended units, but whose list of subjects is not in
accord with this table, may be admitted at the discretion
of the faculty, if they are successful in passing the gen-
eral entrance examinations; but no applicant will be
admitted whose preparation does not include English 2
units, Algebra 174 units, Geometry 1 unit, Trigonometry
74 unit, Physics 1 unit. If United States History and
Government is not offered for admission, American Gov-
ernment will be prescribed for one term during the
sophomore year, unless the deficiency is removed before
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that time. All other entrance deficiencies must be made
up before registration for the sccond year.

Each applicant is expected to show that he has satis-
factorily completed the above-stated required prepara-
tion, by presenting a certificate of recommendation from
an approved school showing his complete scholarship
record.”

In addition to the above credentials, all applicants for
admission to the freshman class are required to take
entrance examinations. These examinations will not
take the place of the high-school credentials, but will
serve to supplement them. The subjects covered will
be those listed in group A. The examinations will be
gencral in character: they are intended to show the appli-
cant’s ability to think and express himself clearly, and
his fitness for scientific and engineering training, rather
than to test memorized information.

Students planning to enter the Institute in September,
1925, may take the examinations Monday and Tuesday,
June 29th and 30th, or Monday and Tuesday, September
21st and 22nd.

Students living at a distance from Pasadena may, upon

1Incomplete certificates of recommendation may be supple-
mented by examinations in particular subjects taken at the
Institute. The scope of subject matter for these examinations
is the same as that covered by standard high schools. Appli-
cants taking examinations in Physics, Chemistry, or United
States History and Government must present their notebooks
at the time of the examination. The schedule for 1925 is as
follows: Wednesday, September 23, 9:00 A.M., Mathematics; 2:00
P.M., English. Thursday, September 24, 9:00 A.M., Physics and
Chemistry; 2:00 P.M., History and Foreign Languages.

These examinations may also be taken under the direction
of the College Entrance Examination Board. The examinations
are held at various points in the United States on June 15 to
20, 1925. Application for these examinations must be addressed
to the College Entrance Examination Board, 431 West One
Hundred and Seventeenth Street, New York, N. Y., and must
be received by the Board on or before May 18, 1925,
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request, be allowed to take the entrance examinations
under the supervision of their local school authorities.

Each applicant must present a physician’s certificate
showing that he is physically qualified to carry the work
of the Institute. All students entering the Institute for
the first time are required to be vaceinated or to submit
satisfactory evidence of recent vaccination. Blanks for
the physician’s certificate will be provided upon request.

The number of students admitted to the freshman
class is limited to 160 by action of the Trustees. For
this reason, applicants should, so far as possible, conform
to the following procedure:

They should present themselves for examination upon
the dates set, preferably upon those in June. At the
same time they should make out, upon the form provided,
their applications for admission. At that time, or as soon
thereafter as practicable, but preferably not later than
July 10th, they should submit certificates of recommen-
dation from the principals of their high-schools, together
with their complete scholastic record (for which forms
will be provided upon request).

Applicants who comply with these conditions not later
than July 10th, will be notified by the Registrar as to
their acceptance on or about July 15th. The accepted
applicants will, at that time, be sent registration cards;
and these should, if possible, be returned to the Registrar
not later than August 1st, together with the registration
fee of $10.00 (which will be deducted from the first-term
tuition).  Applicants who fail to do this cannot be
assured of admission in the Fall, since, as stated above,
the number admitted to the Freshman class is limited to
160. However, until 160 have qualified, later applicants,
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including those that have postponed their entrance exam-
inations till September, will be accepted, provided their
examinations and credentials are satisfactory. On the
other hand, applications completed before July 10th will
not be given priority in the order of presentation; but
on that date all applications then on file will be consid-
ered on their merits. Students of exceptional attain-
ments will always be provided for.

For admission to the upper classes of the Institute
applicants who have been students (but are not grad-
uates) at other institutions of collegiate rank’ must
present letters of honorable dismissal, together with
statements showing in detail the character of their pre-
vious training, and the grades which have been received.
They will also take examinations in Mathematics, Phys-
ics, and Chemistry; cxcept that the examination in the
Jatter subject is required only of those desiring to pur-
sue courses in Chemistry or Physics. The examinations
arc of a general character and are designed to aid in
judging the applicant’s ability to pursue successfully at
this Institute the course which he desires to take, rather
than to test in detail his knowledge of the subjects in
which he is examined. They may be taken on Monday
and Tuesday, June 15 and 16, 1925, or on Friday and
Saturday, September 18 and 19, 1925.

Applicants who are graduates of colleges and scientific
schools of recognized standing should also submit a
detailed statement of the courses previously pursued, and
of the grades received ; but they will be admitted without
examination, provided their previous scholastic record
indicates attainment not inferior to the average of Insti-
tute students.



Buildings and Eduratinnal Farilities

THROOP HALL
Throop Hall, the central building on the campus, con-
tains the offices of administration, the classrooms and
drawing-rooms of the engineering departments, and some
of the engineering laboratories.

NORMAN BRIDGE LABORATORY OF PHYSICS

The Norman Bridge Laboratory of Physics, the gift
of Dr. Norman Bridge of Chicago, consists of two units
of five floors each, 128 by 58 feet, connected at the north
by a third unit of two floors, 80 by 52 feet, so as to
form three sides of a hollow square. One of these units
has in addition a special photographic laboratory on a
partial sixth floor, and each has excellent facilities for
outdoor experimentation on its large flat roof.

The first unit contains a lecture room seating 260 per-
sons, two large undergraduate laboratories with adjoin-
ing dark rooms and apparatus rooms, three class rooms,
three laboratories for advanced instruction, nine offices,
a stock and chemical room, the graduate library of
physies, and fifteen research rooms, besides shops, ma-
chinery, switchboard, and storage battery rooms.

The second unit is used primarily for research. It
contains forty-five research rooms as well as a seminar
room, photographic dark rooms, a chemical room, fourteen
offices, and switchboard, storage-battery, and electric
furnace rooms.

The third unit houses eight more research rooms on one
floor and the Norman Bridge Library of Physics on the
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other, to provide for which Dr. Bridge has generously
given a further $50,000.

Ample funds are also available for the purchase of
special apparatus and supplies and for the upkeep of the
laboratory. Capital funds for the support of research
in physics specifically now amount to approximately
$500,000. The income of this sum does not, however,
represent the total amount available for research work
in physics. The Trustees have undertaken to provide
for the work of the department of physics an income of
$95,000 a year. This includes both tcaching and re-
search, although the larger portion of this income is to be
cxpended on research. In addition to the Institute funds
available for research, the Carnegie Corporation of New
York has provided through the Carnegie Institution of
Washington $15,000 a year for five years to be used in
researches in physics to be conducted at the Institute
under the direction of Dr. Millikan. The Carnegie In-
stitution of Washington has, in addition, assigned one of
its associates, Dr. S. J. Barnett, to work on magnetic
problems at the Institute and is supplying him with the
necessary equipment. A further fund of $5,000 a year
for three yvears has been given the Institute by the
Standard Oil Company for research on internal com-

bustion engines.

The relations of the Institute with the staff of the
Mount Wilson Observatory are of the most cordial kind
and one of the chief assets of the Iustitute is its associa-
tions with the Observatory group both informally and in

the joint Astronomy and Physics Club.
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THE HIGH VOLTAGE RESEARCH LABORATORY

A high voltage laboratory, provided by the Southern
California Edison Company, forms a companion build-
ing to the first unit of the Norman Bridge Laboratory,
which it closely resembles in external design and dimen-
sions. The equipment in this laboratory includes a
million-volt transformer specially designed by Professor
R. W. Sorensen, which is capable of supplying 1,000
k.v.a. at the above potential with one end grounded. It is
available both for the pursuit of special scientific prob-
lems connected with the structure of matter and the
nature of radiation, and for the conduct of the pressing
engineering problems having to do with the improvement
in the art of 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, 40 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
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relegated to a secondary position, as happens in many
institutions.

The remainder of the Gates Chemical Laboratory is
devoted to facilities for research work. There are six
unit laboratories for physico-chemical research accom-
modating two men each; organic and biochemical re-
search laboratories, with space for six workers; and re-
search laboratories of photochemistry and radiation
chemistry providing for ten or more research men. In
separate rooms special research facilities are also pro-
vided, including a well-equipped instrument shop, a stu-
dents’ carpenter shop, a glass-blowing room, a storage
battery room, and large photographic dark rooms.

The departmental library, which is located in the
laboratory, contains most of the books and periodicals or-
dinarily required. Ample funds are available for the pur-
chase of special apparatus and supplies. An endowment
of $400,000 provides an annual income of $20,000 for
chemical research. In addition to the Institute funds
available for research, the Carnegie Corporation of New
York has provided, through the Carnegie Institution of
Washington, $15,000 a year for five years to be used in
researches in chemistry to be conducted at the Institute
under the dircction of Professor A. A. Noyes. A further
grant of $10,000 has been made by the Carnegie Cor-
poration to be expended in a study of the chemical na-
ture of insulin under the direction of Professor Noyes.

RESEARCH LABORATORY OF APPLIED CHEMISTRY

With the Gates Chemical Laboratory is associated
the Research Laboratory of Applied Chemistry, which
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is located in a separate building especially adapted to
the purpose. This rescarch laboratory is equipped for
carrying on chemical reactions on a fifty or a hundred
pound scale. The machinery is as nearly like commercial
plant equipment as is consistent with its size. It includes
apparatus for grinding and pulverizing, roasting, melt-
ing, mixing, dissolving, extracting, pumping, decanting,
centrifuging, filtering (by gravity, pressure, suction,
plate and frame, and leaf filters), evaporating under
pressure or vaccuum, fractionating, condensing, crystal-
lizing, drying under pressure or vacuum, and absorbing

gases and vapors.

LIBRARIES

The general library is located in the central unit of the
Norman Bridge Laboratory of Physics. It contains
the books on engincering, on literary, historical, eco-
nomic, and general subjects. With it is incorporated
the Webb Library, which is a collection of some 8,000
volumes largely in French and German and in popular
science. This library, together with an endowment of
$80,000 is the gift of the late William E. Webb of New
York.

The Chemistry Library is situated in the Gates Chem-
ical Laboratory. Tt contains cxclusively chemical books
and periodicals.

The Physics Library is in the east wing of the Nor-
man Bridge Laboratory of Physics, and contains the
literature required in the advanced study of Physics and
Mathematics.
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OTHER BUILDINGS

In addition to these permanent buildings, a temporary
dormitory affords accommodations for about sixty stu-
dents; and other temporary buildings house the power
plant, hydraulic and steam laboratories, the research
work in aerodynamics, and the departments of military
engineering and physical education.



Lxpenses

TUITION

For the school ycar 1924-1925, the tuition for new stu-
dents will be two hundred and fifty dollars ($250.00),
payable $90.00 at the opening of the first term, and
$80.00 at the opening of each of the other terms. Stu-
dents in attendance at the Institute throughout the year
1928-1924, and students absent on leave, will have the
benefit of the present rate of two hundred dollars
($200.00) per year for the school year of 1924-1925.

For the school year 1925-1926, and thereafter, the
tuition will be two hundred and fifty dollars ($250.00)
a year for undergraduate students. For the tuition rates
for graduate students, see page 68.

The Associated Student Body fee, payable by all
students, is $10.00 a year. This fee is used for the sup-
port 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.

LOAN FUNDS

The Cleveland Loan Fund was established by Miss
Olive Cleveland for the purpose of aiding students to
obtain an education. The income is lent without interest
to worthy students who may need such assistance.
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In 1928, Mr. Howard R. Hughes, of Galveston, Texas,
gave $5,000 to constitute an additional fund for loans
to students. Recently Mr. Raphael Herman, of Los
Angeles, has provided a like sum to establish the Raphael
Herman Loan Yund, which may be used for loans or
for scholarships at the discretion of the Imstitute. A
third gift of $5,000 for the same general purpose has
been made by an anonymous donor, while a gift of
$1,000, also by an anonymous donor, provides for certain
scholarships during the year 1925-1926.

Applications for loans may be made to the Financial

Secretary.

THE PUBLIC WORKS FUND

Mr. William Thum, of Pasadena, has established a
fund known as the Public Works Scholarship Fund,
thereby making provision for the employment of a lim-
ited 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 thus to supplement their incomes in order to
continue their education. The requirements of the courses
at the Institute are so exacting, however, that under ordi-
nary circumstances students who are entirely or largely
self-supporting should not expect to complete a regular
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course satisfactorily in the usual time. Students wishing
employment are advised to write to the Secretary of the
Institute Y. M. C. A. in advance of their coming to the
Institute.

DORMITORY

The Institute has provided on the campus one dormi-
tory, of frame 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 living and recreation rooms. Table board is
furnished to the students living in the dormitory, and to
other students who desire it, on the cafeteria plan.

The minimum room rent is $75 a year, and the maxi-
mum $115. The rate for most of the rooms is $85.
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.



Regiatration and General Regulations

Registration for the second term, 1924-1925, will take
place January 5, 1925 (9 A. M. to 3 P. M.); for the
third term, March 80, 1925 (9 A. M. to 8 P. M.). Reg-
istration for the first term, 1925-1926, will take place
September 25, 1925 (9 A. M. to 83 P. M.) and September
26, 1925 (9 A. M. to 12 M.). A special fee of two
dollars is charged for registration after these dates.

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

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

Every student is required to attend all class and
assembly exercises for which he is 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 inatten-
tive may be excluded from class by the Registration
Committee upon recommendation of the instructor.

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.
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It is taken for granted that students enter the Institute
with serious purpose, and that they will cheerfully con-
form to its requirements. The moral tone is excep-
tionally good; the honor system prevails at examina-
tions, as well as in the general conduct of students, so
that cases requiring severe discipline very rarely occur.



Scholastic Grading and Requirements

SCHOLASTIC GRADING
The following system of grades is used to indicate the
character of the student’s work in his various subjects
of study: :
4 denotes Marked Distinction,
3 denotes Above Average,
2 denotes Average,
1 denotes Below Average,
C denotes Conditioned,
I' denotes Iailed.

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 2 or better at Jeast three-fourths
of the required work of the subject. Upon completion
of the required work, the notation of incomplete shall not
be considered a deficiency on the student’s record.

Conditioned indicates deficiencies other than incom-
plete that may be made up without actually repeating
the subject. A grade of 1 is given when the work is
completed.

Failed means that credit may be secured only by re-
peating the subject.

Term examinations will be held in all subjects unless
the instructor in charge of any subject shall arrange
otherwise. No student will be exempt from these exam-
inations. Leave of absence may be obtained only from
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the Deans, 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 instruc-
tor 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 on the date fixed for the
removal of conditions. 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 wishing to take examination for
removal of a condition should netify his instructor of
his intention to take such examination.

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

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

SCHOLASTIC REQUIREMENTS

The number of credits allowed for any subject is the
number of units multiplied by the grade received.

1. A student will be placed on probation, if, at the
end of any term, he does not receive at least 80 credits.®

* At the end of the first term of his first year at the Institute
a student who has failed to secure 80 credits may be dismissed
from the Institute (instead of being placed on probation), if it
has become clear that he has not the qualifications required
for the successful prosecution of an engineering or scientific
course.
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2. A student will be dismissed from the Institute (a)
if, at the end of any term, he docs not receive at least
50 credits; or, (b) if he is already on probation and does
not receive, at the end of the term, at least 80 credits.

3. A student will in general not be admitted to the
next year’s work of any specified course, if during the
year he has not received 285 credits (corresponding to
an average of 95 credits per term). A student who has
met the minimum requirements term by term, but has
failed to meet this annual requirement should communi-
cate with the Registrar immediately after he receives his
record at the end of the school year, stating any reasons
why he should be allowed to continue in the work of his
course, The Registration Committee, after consultation
with the professional department or Faculty Committee
representing the student’s course, may, in case his gen-
eral qualifications warrant it, grant him the opportunity
to qualify for admission to the work of the following
yvear by additional study during the summer or by the
fulfillment of other conditions.

4. The foregoing rules shall apply to all students
who are registered for 40 units of work or more per
term. If for any reason a student is carrying less than
40 units, the credits required (as above stated) shall be
prorated on the basis of 40 as a maximum. For example,
a man carrying 32 units of work shall be expected to
obtain four-fifths of 80, or 64 credits per term to remain
off of probation.

5. A total of 1,140 credits is required for graduation
(corresponding to an average of 95 credits per term),
as well as the completing of the prescribed work of a
course. A student who makes 1,680 credits for the four
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years (corresponding to an average of 140 credits per
term), will be graduated with honor.

6. A student will be given honor standing in any term
if he has received 140 credits during the preceding term;
such honor standing to entitle him to special privileges
and opportunities, such as relief from some of the more
routine study and laboratory work, and admittance to
more advanced subjects and research work. But no
student in honor standing will be admitted to an honor
section pursuing any particular subject (other than those
of the freshman yecar) unless he has also obtained an
average grade of 8 or more in the work prerequisite to
that subject.

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

Any student placed on probation for low scholarship
should withdraw from student activities or from out-
side employment, or should reduce the number of sub-
jects he is taking, to a sufficient extent to enable him to
meet the requirements stated above; and any such
student must report to the Dean of Freshmen in case he
is a member of the freshman class, or to the Dean of
Upper Classmen in case he is a member of a higher class,
before entering upon the work of the ensuing term, and
must arrange his schedule of studies and limit his outside
activities in accordance with the advice of his Dean.

Petitions for immediate reinstatement from students
who are dismissed for low scholarship will nmot be enter-
tained by the faculty, except in cases of sickness or other
unforeseen emergencics. The faculty will consider ex-
tension of the period of probation only in the case of
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students who are placed on probation for low scholar-
ship at the close of the first term of their first year at
the Institute, and then only till the end of that year.

A regular student who for satisfactory reasons desires
to extend his undergraduate course over a longer period
than four years may, with the approval of the Regis-
tration Committee, be allowed to take less than the full
prescribed work of about 48 units. Applications for reg-
istration in excess of 57 units (not including Physical
Education) must be approved by the Registration Com-
mittee.

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



General Information

PHYSICAL EDUCATION

The Institute recognizes the importance of good health
in relation to a student’s career, and includes physical
exercise and athletic activities in the required work of
students of the two lower classes. The work in physical
education is under the supervision of trained men who
are members of the faculty, and who are also available
for consultation with the students on matters pertaining
to their physical development.

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

Tournament Park, adjoining the campus, is available
for the training of teams, and for intercollegiate sports.

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

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
advanced work receive commutation of subsistence from
the Government. The instruction in the military courses,
both theoretical and practical, aims to show the applica-
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tion to military requirements of the various elements of
the technical training the student receives at the Insti-
tute, special effort being made to perfect this coordina-
tion. The War Department has furnished the unit with
a large amount of the equipment appropriate for engi-
neer troops. The field military engineering exercises con-
stitute valuable supplementary training for the students
of engineering which could otherwise be obtained only
from experience upon construction projects.
COLLATERAL CULTURAL OPPORTUNITIES

Under the auspices of the Pasadena Lecture Course
Committee there are given ecach year at the Institute a
number of public lectures on science, literature, and other
subjects of general interest. Weekly public lectures in
science, profusely illustrated by experiments, are also
given by the staff of Norman Bridge Laboratory. Spe-
cial opportunities are made available to students for
attendance at concerts given by the Los Angeles Phil-
harmonie Orchestra and noted artists under the auspices
of the Pasadena Music and Art Association.

STUDENT ORGANIZATIONS AND ACTIVITIES

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 stu-
dents, and to deal with such matters as may be dele-
gated to them by the faculty. The Association elects
its officers and a board of control, which investigates
breaches of the honor system, or cases of misconduct,
and suggests disciplinary penalties to the Associated
Student Body for recommendation to the faculty.

Coordination in regard to campus affairs between
faculty and students is obtained through periodic con-
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ferences of the Faculty Committee on Student Relations
and the Executive Committee of the Student Body.

The Associated Students exercise general direction of
matters of undergraduate concern in cooperation with
the faculty. Athletic contests are managed by the
Athletic Council, composed of faculty and student repre-
sentatives. The student body, through its elected repre-
sentatives, manages THr CavirorNia TrecH, a weekly
paper, and the Bie T, the annual. A glee club, an orches-
tra, and a band are maintained, with assistance from the
Institute. There are at the Institutc student branches
of the American Institute of Electrical Engineers, the
American Society of Mechanical Engineers, and the
American Society of Civil Engineers. A Chemists’ Club
includes men interested in this particular field.

The Astronomy and Physics Club, while composed of
members of the faculty, graduate students of the Insti-
tute, and members of the staffs of neighboring scientific
institutions, admits to its meetings undergraduate stu-
dents who may be interested in its discussions.

A chapter of Tau Beta Pi, the national scholarship
honor society of engineering colleges, is maintained at
the Institute. Elections are made each year from the
highest eighth of the junior class, and from the highest
quarter of the senior class. The additional qualifica-
tions of personal worth are also eonsidered. 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 promote
interest on the part of the students in forensic activities.



Scholarships and Prizes

FRESHMAN PRIZE SCHOLARSHIPS

Three freshman scholarships will be awarded by the
Institute, and a fourth scholarship by its Alumni, for
the next school year, and in succeeding years, upon the
basis of a competition open to properly qualified male
students in the senior class of the high schools or college
preparatory schools of southern California. The Insti-
tute Scholarships carry a payment of $250, equivalent to
the year’s tuition; and the Alumni Scholarship one of
$300.

To enter the competition the student must meet
the following conditions: He must complete by the end
of the current school year at least fifteen units of studies
of such a character as will fulfill the requirements for
admission to the Institute, as set forth on pages 34-86,
and he must, if awarded a scholarship, expect to enter
the Institute at the beginning of the next college year.
Morcover, he must be nominated as representative of his
high school by his principal in consultation with the
teachers of mathematics, physics, chemistry, and English.
Each high school of southern California may nominate,
not later than June 1st, one representative and one
additional representative for each fifty male students in
regular standing in the senior class. The competitor for
the Alumni Scholarship must be elected by vote of the
senior class of his high school. Any student elected for
the Alumni Scholarship, is also cligible for the Institute
Scholarships (in case he should fail to receive the Alumni
Scholarship).
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Each student so nominated must mail to the Registrar
of the Institute not later than June 1st, on forms pro-
vided for the purpose, certain credentials giving the usual
statistical information, and showing bhis high-school
record, his participation in student activities, and his
outside activities and personal interests.

All competitors for the scholarships must present
themselves at the Institute for examination on Monday
and Tuesday, June 29th and 30th. The examinations
will cover the branches of mathematics required for ad-
wmission to the Institute, high-school physics and chem-
istry, English, American history, and general informa-
tion. They will be of such a character as to determine
the ability of the stadent to think and to express himself
clearly, and to demonstrate his initiative and resource-
fulness in planning experiments, and his power of
applying his knowledge to concrete problems, rather
than to test memorized information. The six or eight
most successful applicants will be expected to present
themselves later for personal interviews.

The scholarships will be awarded on the basis of all
the information available in regard to the applicants—
the results of their examinations, their high-school
records and recommendations, the statements submitted
as to their student activities and outside interests, and
results of the personal interviews. The awards will be
made without reference to financial need; but any suc-
cessful student with adequate resources may relinquish
the money payment in favor of the next most deserving
competitor, while retaining the scholarship as an hon-
orary recognition. The winners of these scholarships
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will be designated Freshman Scholars, and will be so
registered in the Institute Catalogue.
SOPHOMORE AND JUNIOR PRIZE SCHOLARSHIPS

An endowment fund for undergraduate and graduate
students, known as the Robert Roe Blacker and Nellie
Canfield Blacker Scholarship Fund, has recently been
given to the Institute. The income of this fund is used
for maintaining six scholarships carrying free tuition,
three available for the junior year, and three for the
sophomore year. They are known as the Blacker Junior
and Sophomore Scholarships. These scholarships are
awarded at the end of each year to members of the sopho-
more and freshman classes respectively, on the basis of
a competition of the character described below.

In addition, during the school year 1925-1926, a num-
ber of prize scholarships carrying half-tuition, contrib-
uted by an anonymous donor, will be available for junior
and sophomore students. These will be awarded on the
same competitive basis as the Blacker Scholarships.

SOPHOMORE AND JUNIOR TRAVEL PRIZES

Two Travel Prizes, one available for a sophomore and
the other for a junior student, have been established
through the liberality of an anonymous donor, in order
to emphasize the educational value of travel as a means
of broadening the student’s cultural and professional
viewpoints.

The Sophomore Travel Prize carries an award of
$100, and is to be used for a tour through the eastern
states during the vacation between the sophomore and
junior years, in which leading manufacturing works,
government establishments, and universities will be vis-
ited. The Junior Prize carries an award of $900, and is
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to be used for a trip to Europe during the vacation
between the junior and senior years. These tours are
to be planned in consultation with the Faculty Committee
on Scholarships and Prizes, or with the Department in
which the student takes his major work. The winners of
the prizes will be expected to keep a diary of their expe-
riences, and upon their return to file with the Institute
a summarized report of their travels, and to present in
as interesting a manner as possible an account of their
experiences, at an Assembly of tlie student body.

CONDITIONS OF THE COMPETITION FOR TIIE PRIZE
SCHOLARSHIPS AND TRAVEL PRIZES

In regard to the competition for the Sophomore and
Junior Scholarships, and for the Sophomore and Junior
Travel Prizes, the Taculty has adopted the following
regulations:

(a) Those students of the respective classes are eligi-
ble to compete for these scholarships and prizes who,
during the three terms preceding the time when the
award is made, have obtained 500 credits. (b) The
selection from among the students so eligible of those
to whom the awards are to be made shall be based not
primarily on formal scholastic standing, but in larger
measure on an estimate of the personal qualities essential
to success in a scientific or professional career. (c) As a
partial basis for this estimate individual opinions as to
the personal qualities of the competitors will be obtained
from their instructors, and from other members of their
own sections; and as a further basis for this estimate
such competitive examinations (testing original thinking
and scientific initiative), demonstration lectures, prepara-
tion of essays or monographs, or other means will be em-
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ployed as may be determined by the Committee on
Scholarships and Prizes,
THE CONGER PEACE PRIZE

Everctt L. Conger, D.D., for the promotion of
interest in the movement toward universal peace and
for the furtherance of public speaking, established in
1912 the Conger Peace Prize. The income from one
thousand dollars is given annually as a prize for the 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.

SCHOLARSHIP AID FOR HONOR STUDENTS

In addition to the prize scholarships described above,
scholarship funds are available for students in honor
standing whose financial resources might otherwise pre-
vent them from continuing at the Institute. Any such
students are requested to consult the Deans.



Graduate Study and Research

CALENDAR?*
1925

Maren 1o ... Last day for receiving applications for
Graduate Fellowships and  Assistantships
for 1925-1926. Applications should be filed
in the office of the Chairman of tLe Com-
mittee on Graduate Study.

MARCH 23 Committee on Graduate Study meets.

ApPrrn 1o Notifications of appointment to Graduate
IFellowships and Assistantships mailed.

MAY 29 e Last day for filing applications for exami-
nation for advanced degrees to be conferred
June, 1925. File applications in office of
the Chairman of Committee on Graduate
Study. All signatures required must be
secured in advance. Last day for present-
ing theses for the degree of Doctor of Phil-
osophy to be conferred June, 1925.

JUNE S Last day for presenting theses for the de-
gree of Master of Science, degree to be con-
ferred June, 1925.

JUuxE 10 Departmental Meetings., Committee on
Graduate Study meets. Faculty meets.
DecEMEER 19......o. End of First Term (12 M.) Last day for

filing applications for admission to candi-
dacy for the degree of Doctor of Philos-
ophy, to be conferred June, 1926, TFile
applications in Registrar’s office. All sig-
natures required on these applications niust
be secured in advance.

Decemsrr 21......... Committee on Graduate Stucly meets.

*For other dates see Calendar on page 5
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COMMITTEE ON GRADUATE STUDY

A Standing Committee of the Faculty, known as the
Committee on Graduate Study, exercises the general
administrative and coordinating functions of the Faculty
over all the graduate activities of the Institute. This
committee consists of the Chairman of the Executive
Council and the various Division Chairmen, ex-officio, and
a varying number of other members appointed by the
TFaculty in such a way as to give adequate representation
to each branch of study in which graduate students are
enrolled. One member of the Committee on Graduate
Study from each department is designated by the com-
mittee to act each year as adviser for graduate students
in his department. The Committee for 1924-1925 is as

follows:
Ricmarp C. Torarax (Chairman)
Roperr L. DAUGHERTY Rovar, W, SORENSEN
Paur S. EpsTEIN IFrRawkLIiN THOMAS
RopeErtT A. MILLIKAN EarvesT C. WaTsoN

ArTriur A. NovEes Lurier E, WEsr



Graduute Stafl

(1924-1925)

DIVISION I

PHYSICS, MATHEMATICS, AND ELECTRICAL
ENGINEERING

(R. A. Mrrixkan, Chairman)

GRADUATE FACULTY

Rosrrr Axprews MicLixaw, Ph.D, Se.D., Director of the Nor-
man Bridge Laboratory of Physics.

Harry Baremaw, Ph.D., Professor of Mathematics, Theoretical
Physics, and Aeronautics.

PavuL Sornus Epsrein, Ph.D., Professor of Theoretical Physics.

Rovar Wassox SorexseN, B.S. in E.E., Professor of Electrical
Engineering.

Rricuarp Cmace Tormax, Ph.D., Professor of Physical Chem-
istry and Mathematical Physics.

Earvest Czaries Wamsow, Ph.B., Associate Professor of
Physics.

Luraer Ewixe WEear, Ph.D., Associate Professor of Mathe-
matics.

Wiriam Norr Bircmusy, M.A., Instructor in Mathematics.

RESEARCH ASSOCIATES

Samvuer JacksoN Barwerr, Ph. D., Department of Terrestrial
Magnetism, Carnegie Institution of Washington.

Ve Boerkyes, Ph.D., Professor of Geophysics, Geophys-
ical Institute, Bergen, Norway.

Stawisaw Loria, Ph.D., Professor of Physics, John Casimir
University, Lwow, Poland.

Avsert ABramam Micmerson, Ph.D., LL.D., Sc.D., Professor
of Physics, University of Chicago.

CHaNDRASEKHARA VENKATA Raman, M.A., D.Sc., F.R.S,, Pro-
fessor of Physics, University of Calcutta, India.

NATIONAL RESEARCH FELLOWS

Hersert Kasvrer, Ph.D. Stuarr S. Mackeowx, Ph.D,
Roy J. Kexxeny, Ph.D. Wririam R. Syvrme, PhD.
Epwarp H. Kurtrn, Ph.D.
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FELLOWS OF THE INTERNATIONAL EDUCATION BOARD
Orro OvpEneERG, Ph.D., Instructor in Physics, Zweites Phys-
ikalisches Institut der Universitdt Gottingen.
L. TromasseN, Ph.D., Mineralogical Institute, Christiania, Nor-
way.
RESEARCH FELLOWS
AxrseErT Biorkesox, Ph.D., Assistant Professor of Physics, Uni-
versity of Upsala, Sweden,
Wrapimm M, Zsikowsky, Research Fellow in Physics (Stand-
ard Oil Company).

FELLOWS AND GRADUATE ASSISTANTS

Rosert C. Burt, E.E. Dowarp H. Lovearince, B.S.
Harvey G. Camerox, B.Sc. Harram N. MeNpENHALL, B.S.
Carnn T. Cmase, B.S. Lewis M. Morr-Sarriz, B.S.
Jesse W. M. DuMoxn, M.S. Frep L. Pooir, M.S.

Kexxerg H. Duxx, A.B. Orro F. Rirzmaxy, M.S.
Wayx~e B. Hates, M.A, Howarp P. Rosurrsow, M.S.
Gusrar W. Hannrar, M.S. Fpwix L. Rosk, S.M.

Hervey C. Hicxs, M.S. -Daxier D. Tavror, A.B.

R. Mever Laxcer, M.A. Rarre E. Wixerr, A.B.
Hereert S. Lziy, B.S. Wiccis Howarn Wise, M.A.

Epwarp J. LoreExz, M.A.

DIVISION II

CHEMISTRY AND CHEMICAL ENGINEERING
(A. A. Noyes, Chairman)

GRADUATE FACULTY
Awraur Anmos Noves, Ph.D.,, LL.D. Sc.D., Director of the
Gates Chemical Laboratory.
Stuart Jerrrey Bates, Ph.D,, Professor of Physical Chemistry.
Ricmarp Cmace Toumax, Ph.D., Professor of Physical Chem-
istry and Mathematical Physics.
James Hawes Fius, Ph.D., Associate Professor of Physical
Chemical Research.
Wmriam Nosie Lacey, Ph.D., Associate Professor of Chemical
Engineering,
RESEARCH ASSOCIATES
Jonx J, Asgr, M.D., Se.D., LI.D., Professor of Pharmacology,
Johns Hopkins University.
Roscor Girxry Dickiysow, Ph.D., Rescarch Associate in Chem-
istry (absent in Europe as International Research fellow).
Evcexe M. K. Geruixeg, M.D., Ph.D., Associate in Pharmacol-
ogy, Johns Hopkins University.
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NATIONAL RESEARCH FELLOWS

A. Krrru Brewer, Ph.D. Mavurice L. Hucoeixs, Ph.D.
Grorce GLock1rER, Ph.D.

RESEARCH FELLOWS

Ricaarp M. Bavcer, Ph.D. ArLex E. StEarwN, Ph.D.
Eveexe M. K, Gemixg, M.D.

DUPONT FELLOW
Dox M. Yosr, B.S.

FELLOWS AND GRADUATE ASSISTAN'TS

Gornon A. Arvrrs, M.S. Arrax C. G. Mircmern, M.S.
Warrenx P. Baxtrr, B.S. [1xvus Carr. PavLiwg, B.S.
Pavr H. Emvmerr, B.S. Cirarces Horoex Prescorr, A.B.
Howarp W. Esrirn, M.S. Awpert L. Ravymoxn, M.S.

Sterrive B. Hewpricks, M.S. Wirtiam Urg, M. of Ap. Sc.
I.. MErLE KirkpaTRICK, B.S.  Oriver R. Wurr, M.S.

DIVISION 11

CIVIL, MECHANICAL, AND HYDRAULIC
ENGINEERING

(Franklin Thomas, Chairman)

GRADUATE FACULTY
Fraxxriny Tnomas, C.E., Professor of Civil Engineering,

Romeo Raour Marrer, S.B., Associate Professor of Civil

Engineering.

Roserr L. Dsvenrrry, A.B., M.E., Professor of Mechanical

and Hydraulic Engineering.



Iuformation and Kegulations
for the Guidance of Gradwate Students

I. ADMISSION TO GRADUATE STANDING

1. Applicants for admission to graduate standing at
the California Institute of Technology must hold a bac-
calaureate degree from a college or university of recog-
nized standing. They should present to the Registrar an
official transcript of their preparatory and college record
showing in detail both its amount and character. They
will be admitted to graduate standing at the Institute,
provided their previous undergraduate work is of such
character as to warrant further study in science, mathe-
matics, or engineering.

2. Admission to graduate standing does not of itself ad-
mit to candidacy for a higher degree. For the requirements
for the Master’s and Doctor’s degrees, see pp. 71-76.

8. If the applicant’s preliminary training in science,
mathematics, and engineering has not been substantially
that given by the four year undergraduate courses at the
Institute, he must pursue such undergraduate courses as
may be suited to his needs. Such students may, with the
approval of the Registration Committee, be awarded the
degree of Bachelor of Science upon satisfactorily com-
pleting those courses in which they are deficient.

4. In exceptional cases, men of suitable age and suffi-
cient attainments, but who are not graduates of a college
or university of good standing may, in each case by spe-
cial vote of the Committee on Graduate Study, be ad-

mitted to graduate courses.
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II. FEES

1. Tuition for graduate students is in general $250 a
year, payable in three installments, $90 at the beginning
of the first term and $80 at the beginning of the second
and third terms, the same as for undergraduate students
(except that holders of Institute Fellowships and Assis-
tantships pay only $180 a year, payable in three install-
ments of $60 each). For graduate students who have
been admitted to candidacy for the Doctoxr’s degree, the
tuition will thereafter be at one-half the above rates.
Graduate students who are permitted to carry on re-
search during the summer will not be required to pay
tuition fees; but, in order to obtain credit for such summer
work, they must register for it in advance.

2. No other fees except for breakage are required of
graduate students. Students in chemistry are required to
make a deposit of $15 at the beginning of the school-year
to cover their breakage charges.

3. No degrees will be granted until all bills due the
Institute have been met.

III. REGISTRATION

1. Application for admission (accompanied by official
transcript of record) should be made of the Registrar in
advance. The official transcript should be accompanied
by a catalogue of the applicant’s college or leaves there-
from in which the studies he has taken are clearly marked.
Letters of introduction or recommendation and copies of
publications may be included.

2. All graduate students are required to register and
file a program card in the Registrar’s office at the be-
ginning of each term of residence whether they are at-
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tending regular courses of study, or only carrying on
research or independent reading, or writing a thesis or
other dissertation.

3. Before registering the graduate student should con-
sult with members of the department in which he is
taking his major work to determine the studies which
he can pursue to the best advantage.

4. A student will not receive credit for a course unless
he is properly registered, and at the first meeting of each
class should furnish the instructor with a regular assign-
ment card for the course, obtained from the Registrar’s
office.

5. One term of residence shall consist of one term’s
work of not less than 45 units in which a passing grade
is recorded. If less than 45 units are successfully car-
ried the residence will be regarded as shortened in the
same ratio, but the completion of a larger number of
units in any one term will not be regarded as increasing
the residence. Students who are permitted to carry on
research during the summer will be allowed credit there-
for. The student himself is charged with the responsi-
bility of making certain that all grades have been re-
corded to which he is entitled.

6. The number of units allowed for a course of study
or for research is figured on the basis that one unit corre-
sponds roughly to one hour a week of work in the labora-
tory throughout the term, or a somewhat shorter number
of hours of intensive study.

7. In registering for research, students should indicate
on their program card the name of the instructor in
charge, and should consult with him to determine the
number of units to which the proposed work corresponds.
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At the end of the term the instructor in charge shall
decrease the number of units for which credit is given, in
case he feels that the progress of the research does not
justify the full number originally registered.

8. Graduate students who are devoting their whole
time to their studies will be allowed to register for not
more than 60 units in any one term. Students on part
time teaching appointments will not be allowed to register
for so many units. Teaching fellows will be allowed to
register for not more than 45 units.

9. Research Associates, National Research Fellows,
Travelling Fellows from other institutions, and other
guests of the Institute are requested to file a card in the
Registrar’s office at the beginning of their work, giving
Institute and home address, degrees, nature of work
planned, cte.

IV. EXAMINATIONS AND GRADES

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

2. Grades for all graduate work are turned in to the
Registrar’s office at the close of each term.

8. The following system of grades is used to indicate
class standing in graduate courses: 4 denotes marked
distinction, 8 denotes above average, 2 denotes average,
1 denotes below average, C denotes conditioned, F denotes
failed. In addition to these grades which are to be inter-
preted as having the same significance as for under-
graduate courses, the grade P, which denotes passed, may
be used at the discretion of the instructor, in the case of



INFORMATION AND REGULATIONS 71

scminar, research, or other work which does not lend it-
self to more specific grading. Undergraduates, when
allowed to carry graduate work, may be graded P in any
gradunate course, in which case the grade P carries the
same credit as grade 2.

4. The Master’s degree is awarded with the designa-
tion “with honor,” or without designation.

5. The Doctor’s degree is awarded with the designa-

e

magna cum laude,” “cum

LN T]

tions “summa cum laude,
laude,” or without designation.
V. REQUIREMENTS FOR HIGHER DEGREES

The Institute gives two higher degrees, the degree of
Master of Science, and the degree of Doctor of Phil-
osophy.

Members of the permanent Institute staff of rank
higher than that of Assistant Professor are not admitted
to candidacy for a higher degree.

The course of study of each candidate will be in
charge of the department in which the student is pursuing
his major work, which will exercise general oversight
over his work.

Each student should consult the chairman of the divi-
sion in which he is working, as well as his departmental
adviser, concerning special division and department re-
quirements. Scc Section VI for special requirements in
Chemistry.

A. MASTER OF SCIENCE

1. General Requirements: The degree of Master of
Science in either pure or applied science is awarded for
the satisfactory completion of not less than one year’s
advanced study and rescarch subsequent to the Bache-
lor’s degrec.



72 CALIFORNIA INSTITUTE OF TECHNOLOGY

2. Technical Requirements: (a) Residence: At least
one college year (three terms) of work in residence at the
Institute subsequent to a baccalaurcate degree equivalent
to that of the Institute is required for the Master’s
degree. It should be understood that this is a minimum
requirement. A student whose undergraduate work has
been insufficient in amount or too narrowly specialized,
- or whose preparation in his special field is inadequate
must count upon spending more than one year in work
for the Master’s degree.

(b) Courses: The candidate must successfully com-
plete not less than 150 units of advanced work. Of
this, not less than one-fourth must consist of research;
and not more than one-fourth may consist of subjects
included in that undergraduate course of the Institute
which pertains to that branch of science inn 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 important subjects of the corresponding
undergraduate course, of which they have not previously
had substantial equivalents; and, in case such deficiencies
amount to more than 40 units, candidates must expect to
devote more than one college year to the work for the
Master’s degree.

(¢) Lzaminations: All candidates are required to
pass, in addition to the term examinations on the courses
they are taking, a general examination in theixr main sub-
ject or in important branches of it. The stuudent must
petition for the examination on a form obtained from
the Chairman of the Committee on Graduate Study,
after consultation with his departmental adv-iser. The
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examination is written or oral at the discretion of the
department, and must be held not later than one week
preceding the conferring of the degree.

(d) Thesis: The candidate is required to submit to
his department one week before the degree is to be con-
ferred two typewritten copies of a satisfactory thesis
describing his research.

The paper upon which the thesis is written and the
form of the title page must be approved by the
Librarian.

B. DOCTOR OF PHILOSOPHY

1. General Requirements: The degree of Doctor of
Philosophy is conferred by the Institute in recognition
of breadth of scientific attainment and of power to
investigate scientific problems independently and effi-
ciently 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 re-
search must in general be pursued for at least three col-
lege 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.

The work for the degree must consist of scientific re-
search and the preparation of a thesis describing it and
of systematic studies of an advanced character in some
branch of science or engineering, which will be termed
the “major subject” of the candidate. In addition as
“minor subject” (or subjects) studies such as will give
a fundamental knowledge and research point-of-view
must be pursued in at least one other branch of science
or engincering. The choice and scope of the minor sub-
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Jject must be approved in cach case by the department in
charge of the course of study.

The minor subject must involve not less than 45 units
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 reading knowledge of French and
German.

Proficiency in the major and minor subjects which
includes the power to use them effectively will be tested
by an examination, which may be written or oral or both,
at the discretion of the departments concerried. ,

2. Technical Requirements. (a) Residence: At least
three years of work in residence subsequent to a bacca-
laureate degree cquivalent to that given by the Institute
is required for the Doctor’s degrce. Of this at least one
year must be in residence at the Institute. It should be
understood that this is a minimum requirement, and stu-
dents must usually count on spending a somewhat longer
time in residence.

Graduate students are encouraged to comtinue their
research during the whole or a part of the summer, but
in order that such work may count in fulfillment of the
residence requirements, the student must comply with the
above regulations and file a registration card for this
summer work in the office of the Registrar.

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

(b) Admission to Candidacy: Any student in grad-
uate standing who has been in residence ome term or
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more, who has satisfied the several departments concerned
by written or oral examination or otherwise that he has a
comprehensive grasp of his major and minor subjects as
well as of subjects fundamental to them, who has satis-
fied the department of modern languages that he can read
scientific German and French with reasonable facility,
who has shown ability in carrying on research and whose
research subject has been approved by the chairman of
the division conccrned, and whose program of study has
been approved by both his major and minor departments
may on recommendation of the chairman of the division
in which he is working be admitted by the Committee on
Graduate Study to candidacy for the degree of Doctor of
Philosophy.

A regular blank is provided for making application
for admission to candidacy. This blank may be obtained
from the chairman of the Committee on Graduate Study,
and the application must be on file in the office of the
Registrar before the close of the first term of the year
in which the degree is to be conferred. The student
himself is responsible for secing that admission is secured
at the proper time.

(¢) Ezaminations: A final examination is required of
all candidates for the Doctor’s degree. This examination,
subject to the approval of the Committee on Graduate
Study, may be taken at such time after admission to
candidacy as the candidate is prepared, except that it
must take place at least one week before the degree is to
be conferred. The examination may be written or oral or
both, and may be divided in parts or given all at one
time at the discretion of the departments concerned.
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The student must petition for examination on a form
obtained from the chairman of the Committee on Grad-
uate Study after consultation with the division chairman.

(d) Thesis: The candidate is required to submit to
the chairman of his Division two weeks before the degree
is to be conferred two typewritten copies of a satisfactory
thesis describing his research, including a one-page digest
or summary of the main results obtained.

The paper upon which the thesis is written and the
form of the title page must be approved by the
Librarian.

VI. SPECIAL REGULATIONS RELATING TO CANDIDACY FOR
THE DOCTOR’S DEGREE FOR STUDENTS MAJ ORING IN
CHEMISTRY

In agreement with the general requirements for higher
degrees adopted by the Committee on Graduate Study,
as set forth in Section V, the Division of Chemistry has
adopted the following special supplementary regulations:

1. To be recommended for candidacy for the Doctor’s
degree the applicant must pass satisfactorily an examina-
tion in chemistry of the character described in paragraph
2. This examination, which will be mainly” written but
may be partly oral, may be taken at one of four stated
dates, namely, just before the opening of the school
year, and at end of each term.

2. The examination in chemistry shall cover physical
chemistry (as treated in Noyes and Sherrill”’s “Chemical
Principles™) and inorganic and organic chemistry to the
extent that these are treated in the Undergra duate Chem-
istry Course of the Institute, also atomic structure (a
general descriptive knowledge), colloid and surface chem-
istry, and history of chemistry. In all these subjects a
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detailed informational knowledge is not so much desired
as power to apply general principles to concrete prob-
lems.

3. Applicants must also show by examination or other-
wise that they are reasonably proficient in mathematics
and physics. The requirement in these subjects includes
a thorough working knowledge of all the topics covered
in the first two years of the Institute Undergraduate
Courses.

4. With his application for admission to candidacy the
applicant must also submit a carefully prepared complete
report on the progress of his research up to the date of
his application. By this report and his laboratory work
the applicant must have given evidence of his industry
and ability in research, and of his power to present his
results in clear, forceful language and with discrimina-
tion as to what is essential in scientific papers.

5. Applicants may in some cases be recommended as
candidates, but still be required to complete within a
specified time their preparation in special subjects in
which they have shown themselves to be deficient.

6. After admission to candidacy students must in gen-
eral pursue advanced study and research not less than
5 terms (counting equivalent summer work) before they
will be recommended by the Division of Chemistry for
the final examination for the Doctor’s degree.

VII. GRADUATE LIFE
The Faculty Club of the Institute is open to graduate
students and affords the advantage of intimate associa-
tions with fellow students and with members of the
Faculty in the midst of scholarly and attractive sur-
roundings. A few rooms are available to graduate stu-
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dents at a cost which is less than would ordinarily be
paid elsewhere and dining privileges are furnished at
cost.

VIII. FELLOWSHIPS AND ASSISTANTSIIPS

The Institute offers a number of Fellowships and
Assistantships, carrying salaries ranging from $500 to
$1,000 for ten months’ service. (The tuition of such
fellows and assistants is $180 until admitted to candi-
dacy for the Doctor’s degree, when it becomes $90.)

The primary object of these appointments is to give a
group of well-qualified men a training in research which
will prepare them for university teaching and research
and for the many important positions in scientific and
industrial research laboratories and in development de-
partments of American industries.

Teaching fellows will devote not more than fifteen
hours a week to instruction of a character that will afford
them useful experience. This time includes that required
in preparation and in marking note-books and papers,
as well as that spent in classroom and laboratory. Of
the remaining time at least one-half must be devoted to
research; and the obligation to prosecute this earnestly
is regarded as no less binding than that of showing
proper interest in teaching. Advanced courses of study
may also be pursued as far as time permits.

In general only those men will be appointed Fellows
who have had experience equivalent to that required for
the Master’s degree at a college or university of recog-
nized standing, and who intend to carry on work for the
Doctor’s degree. Students who have completed thorough
undergraduate courses in chemistry and physics and also
courses in mathematies through caleulus, and who have
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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 satis-
factory teachers may be promoted to Teaching Fellow-
ships the second year.

Blanks for making application for Fellowships or
Assistantships may be obtained on request from the
chairman of the Committee on Graduate Study. When
possible, these applications should reach the Institute
before March 1st, and notices of awards will be mailed
to successful applicants on April 1st. Appointments to
Fellowships and Assistantships are for one year only
and a new application must be filed before March 1st, of
each year by all who desire appointments for the follow-
ing year regardless of whether they are already holders
of such appointments or not.

RESEARCH FELLOWSHIPS

1. The duPont Fellowship in Chemistry: This Fel-
lowship established by the duPont Powder Company of
Wilmington, Delaware, carrying a grant of $750 is
awarded by the Faculty to the graduate student in chem-
istry or chemical engineering who gives the greatest
promise of original productive work in these sciences in
the future.

2. The Reesearch Fellowship of the Standard Oil
Company: A special fund has been given for three
years to the Institute by the Standard Oil Company for
maintaining a fellowship on internal combustion engines.

8. Institute Research Fellowships: In cases where
the success of the research justifies it, Assistants and
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Fellows may be relieved from teaching in order to devote
all their time to research.

4. The National Research Fellowships in Physics and
Chemistry provided by the Rockefeller Foundation are
awarded by the National Research Council to men who
have their Doctor’s degree. Fellows may choose the in-
stitution in which they desire to pursue research. Appli-
cations should be made to the National Research Council,
Washington, D. C.

IX. INSTITUTE GUESTS

Members of the Faculties of other educational insti-
tutions who have already received their Doctor’s degree
and desire to carry on special investigations may be
granted the privileges of the facilities of the Institute
without payment of fees. Arrangement should be made
in advance with the Chairman of the Executive Council
of the Institute. Such guests are requested to file a card
in the Registrar’s office at the beginning of their work,
giving Institute and home address, degrees, nature of

work planned, etc.



Bescription of Advanced Subijerts

101. VEecror Axavysis.—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. First term.
(Bateman) (15 units)

102. Derixmre Inteerats—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, c. TFirst term. (Birchby) (9 units)

103 a, b. Fuxcrions or A ComprEx VariasrLe.—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.
First, second and third terms. (Bateman) (9 units each term)

104 a, b, ¢. DirrepexTIaL GromMEeTRY.—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, ¢. (Wear)

(6 units each term)

105. Integrat Equarrons—In this course the linear integral
equation of the first and second kinds is discussed and the
solutions of Abel, Fourier and Fredholm are applied to various
physical problems. Prerequisites: Ma. 8 a, b, ¢c; 10 a, b, c; 101,
Third term. (Bateman) (9 units)

110. Kixpric THEorY.—Presents the modern aspects of the
kinetic theory of gases, liquids, and solids largely from the
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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. Prereg-
uisites: Ph. 1 a, b, ¢; Ma. 6 a, b, ¢. Third term. (Loria)

(15 units)

111. TuermopyNamics.—Presentation of the general theory
from the classical standpoint and also by the method of Cara-
theodory. Mechanical concept of Entropy. Application to the
theory of scattering of radiation in gases, liquids and solids,
and by liquid surfaces. Chemical Equilibria and the Phase
Rule. The Nernst Theorem, its applications and significance.
Prerequisites: Ph. 1 a, b, ¢c; Ma. 6 a, b, c. First term. (Raman)

(15 units)

114. EirctroNy 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, ¢. Second term. (Milli-
kan) (15 units)

115. Starisricarn Mecmaxics.—Discussion of  the general
principles underlying the statistical interpretation of en-
tropy. Comparison of the points of view taken by Boltzmann
and by Gibbs. Equipartition of energy.—Prerequisites: Ph.
1a,b, c; 12 a, b; Ma, 8 a, b, ¢; 10 a, b, ¢. TFirst term.
(Epstein) (6 units)

(Not given in 1924-1925.)

116. RoExTGEN-Ravs aND Crystar StrucrurE. Discovery
of X-rays and early investigations on them. IDiffraction by
gratings and space lattices. TIntensity of reflected X-rays in
its dependence on various factors. Various methods of X-ray
analysis. Introduction to the theory of space groups. Pre-
requisites: Ph. 1 a, b, ¢; 20 a, b; Ma. 8 a, b, ¢; 10 a, b, c.
Tirst term. (Epstein) (6 units)

(Not given in 1924-1925.)
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120. Pmysicar Hyprovyxanics,.—Commences with an experi-
mental and elementary exposition of the analogies existing be-
tween hydrodynamic and electromagnetic fields, continues with
mathematical theory of these analogies, and passes from this
theory to the theory of atmospheric and oceanic motions. Pre-
requisites: Ma. 8 a, b, ¢. First term. (Bjerknes) (15 units)

121. PoreExTtiaL Turorv.—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, Second Term. (Bate-
man) (15 units)

122. Twmrory or Erecrricity anp Maexerism.—Electro-
statics, electric currents, magnetostatics, ferromagnetism, elec-
tromagnetic field of stationary currents, electromagnetic in-
duction, electromagnetic waves, phenomena in moving bodies,
introduction to the theory of electrons, electromagnetic mo-
mentum, retarded potentials, stationary motion of electrons,
radiation from electrons. Prerequisites: Ph. 1 a, b, ¢, 7 a, b,
8 a, b; Ma. 8 a, b, c. Tirst term. (Epstein) (15 units)

125. Hieuer Dyxamics.—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,b; Ma. 8 a, b, ¢, 10 a, b, ¢, Third term. (Epstein)

(15 units)

126. Hear RaprarioNn anxp Quaxtum Tureory. Historical
treatment of the development of the mathematical theory of
heat radiation and of the application of the theory of quanta
to the phenomena of specific heats of solid and gaseous bodies,
photoelectricity, photochemistry, chemical constants, ete.—
Prerequisites: Ph. 1 a, b, ¢; 7 a, b, ¢; 12 a, b, ¢; Ma. 8 a, b,
c; 10 a, b, ¢. Second term. (Epstein) (15 units)

127. Pavsicar Oprics AND QuaNtuM THEORY OF SPECTRAL

Lixgs. Treatment of dispersion and optical activity on the
basis of the classical theory. Rutherford’s atom model and
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the application of the quantum theory to it. Action of mag-

netic and electric ficlds on the emission of spectral lines.

X-ray spectra and the structure of atoms. Prerequisites: Ph.

1 a, b, c; 20 a, b; 12 a, b; Ma. 8 a, b, ¢; 19 &, b, ¢. Third

term. (Epstein) (15 units)
(Not given in 1924-1925.)

128 a, b, . Parrrar DIFFERENTIAL EQUATIONS OF MATHEMAT-
1car. Prysics.—Theory of the three fundamental equations of
mathematical physics: the equation of potential, the equation
of heat conduction and the wave-equation. ‘I'reatment of
Fourier series, I'ourier 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. (Epstein) (9 units each term)

(Not given in 1924-1925.)

130. StrEss AxarLysis ForR AIRPLANES AND D iricmsres.—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, ¢; Ma. 6 a, b, ¢. Second terma. (Bateman)

(15 units)

181.  ArropyNamrics—Stability of airplanes, dirigible bal-
loons and parachutes. I'ree 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. Prerequisitesz Ph. 12 a, b;
Ma. 8 a, b, ¢, 10 a, b, c. Third term. (Bateman) (15 units)

132. Acrrorocy.—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, ¢. Third term., (Bateman) (15 units)

135. IxTropverioNn To MarmEMaTICAL PHYsics.— Deductive
methods in physical science. The nature of the measurable
quantities of physics. The nature of the equations of math-
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ematical physics. The principle of dimensional homogeneity.
The principle of similitude or relativity of size. The relativity
of motion. Hamilton’s principle. The principles of mechanics,
electromagnetics, and thermodynamics. First term. (Tolman)

(6 units)

136. IxtropvucrioN 1o THE THEORY or Rerariviry.—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. Ixtension to space in the neighborhood
of matter, The theory of gravitation. Third term. (Tol-
man) (6 units)

150. Srarisricar. MEcHANICS APPLIED TO Prysicar CHEMICAL
PropreEms.—The equations of motion in the Hamiltonian form.
Liouville’s theorem. The Maxwell-Boltzmann distribution
law. Application of statistical mechanics to the theory of
matter, and of the hohlraum. Application to the theory of
rate of chemical reaction. Relation between statistical me-
chanics and thermodynamics. Second term. (Tolman)

(6 units)

151. Apvaxcep TuERMopYNAMICS APPLIED TO PHYSICAL
CueEmicar Prosiems.—The first, second and third laws of
thermodynamics. The concepts of energy, entropy, free
energy, thermodynamic potential and fugacity. Practice in
the calculation of chemical equilibria from thermal and thermo-
dynamic data. Second term. (Tolman) (6 units)

(Not given in 1924-1925.)

152. Svurrace axD Corrom Cmemistry.—Lectures and class-
room discussions with outside reading and problems, devoted
to the general principles relating to surface-tension, adsorp-
tion, contact catalysis, and to disperse systems and the col-
loidal state. Third term. (8 units)

153. Tarrmopyxamic Cuenxisrry.—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-
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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.” Second term. (Bates) (9 units)
170-174—Cuemicar Researcm.—Opportunities for research
are offered to graduate students in all the main branches of
chemistry, namely, in analytical or inorganic chemistry (170),
physical chemistry (171) organic chemistry (172), applied
chemistry (173), and biochemistry (174). The main lines of
research now in progress in these fields are as follows:

Systematic qualitative analysis of the rare elements.

Properties of jonized substances in relation to the interionic
attraction theory.

Free energies and electrode-potentials of chemical sub-
stances.

Rates of chemical reactions in relation to the quantum
theory.

Crystal structure determined by X-ray methods.

Catalytic mechanism of heterogeneous reactions.

Organic reactions in relation to the electron theory.

Properties and chemical nature of insulin.

175. Reszarcm CoxNrFEREXCES IN PHysics.—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 physiecs and members of the physics staff
are expected to take part. (Millikan, Baternan, Epstein,
Tolman, Watson) (4 units each term)

177, Semivar 1Ny PHysicarn Cuemistry.—This course consists
in the discussion, under guidance of different members of the
Chemistry staff, of various topics concerned with recent ad-
vances in physical chemistry. The subject for 1924-1925 will
be the applications of thermodynamics and statistical mechan-
ics to physical chemical problems. Throughout the year. (Tol-
man, Bates, Ellis) (6 units each term)

178. ResearcH CoNFERENcEs IN CrEmistry.—This subject
consists of reports on the researches in progress in the lab-
oratory and on related ones which have appeared in_the
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literature. These conferences are participated in by all men
engaged in research in the laboratory. Throughout the year.
(Noyes) (2 units each term)

Astroxomy AND Puysics Crue.—This club is a cooperative
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.

200. Apvancep Work 1x ENeINEERING.—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) '

201. Water Power Praxt Drsiex.—A design of a power
plant in conformity with the conditions of head, flow, and load
fluctuations at a particular site. Includes selection of number
and types of units, design of water passages, and general struc-
tural features. First and second terms. (Thomas)

(10 units each term)

203. ArcuEd Dams—A study of the distribution of stresses
in arched dams. Design of and investigation of the stresses in
an arched dam for a given site. First and second terms. (Mar-
tel) (5 units each term)

220. Seminar oN Trcawnicar Hiem Vorrace PrOBLEMS—A
study of the literature of high voltage phenomena, and insula-

tion problems. First, second, and third terms. (Sorensen)
(Units to be based on work done)



Hublirations in Mathematics, Physica,
@hemistry and Engineering
By MEMBERS OF THE STAFF OF THE INSTITUTE
From January 1, 1923 to March 15, 1924

Aries, Gorbox A,
“Oxidation of Glucose by Iodine in the Presence of In-
sulin,” Jour. Biol. Chem., 58, 225 (1923). (With Howard
M. Winegarden)

Baveer, Ricuwarn M,
“The Entropy of Diatomic Gases and Rotational Specific
Heat,” Jour. Amer. Chem. Soc., 45, 2277 (1923). (With
Richard C. Tolman)

BarEmax, H.
“The Inertia Coefficients of an Airship in a Frictionless
Fluid,” Nat. Advisory Com. for Aeronautics, Report No.
164 (1923).
“Some Problems in Potential Theory,” Messennger of Math.,,
52, 71 (1922).
“Electromagnetism and Dynamics,” Messenger of Math,
52, 116 (1922).
“Theory of Light—Quanta,” Phil. Mag., 46, 977 (1923).
“An Electromagnetic Theory of Light-Darts,” Bul. Amer.
Math. Soc., 29, 385 (1923).
“Is the Ether a Form of Electricity?” Phys. Rev., 22, 205
(1923).

Brcker, Joserm A.
“Magnetic Beta Ray Analysis of Soft X-Rays,” Phys. Rev.,
22, 524 (1923).

Bircusy, W. N,
“Interference Phenomena with a Thick Glass Plate in the
Path of One of the Interfering Beams,” Phys. Rev., 22,
521 (1923).
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Bowex, I. S.
“Penetrating Radiation at High Altitudes,” Phys. Rev,
22, 198 (1923). (With Robert A. Millikan)
“Extreme Ultra Violet Spectra,” Phys. Rev., 22, 523 (1923).
23,1 (1924). (With Robert A. Millikan)

Bozorri, Ricaarp M.
“The Crystal Structures of the Cubic Forms of Arsenious
and Antimonous Oxides,” Jour. Amer, Chem. Soc., 45, 1621
(1923).
“The Crystal Structure of Potassium Hydrogen Fluoride,”
Jour. Amer. Chem. Soc., 45, 2128 (1923).
“The Solubility of Potassium Perchlorate in Salt Solu-
tions and the Corresponding Activity Relations,” Jour.
Amer, Chem. Soc., 45, 2653 (1923).

Davron, R. H.
“The Solubility of Silver Bromate in Solutions of Other
Salts and the Corresponding Activity Relations,” Jour.
Amer. Chem. Soc., 46, 60 (1924). (With R. Pomeroy and
L. E. Weymouth)

Darwix, Crarres G.
“A Quantum Theory of Optical Dlsperqlon,” Phys. Rev,
21, 377 (1923).
“The Wave Theory and the Quantum Theory,” Phys. Rev.,
22, 204 (1923).

Dickinson, Roscoe G.
“The Crystal Structure of Tin Tetra-Iodide,” Jour. Amer.
Chem. Soc., 45, 958 (1923).
“Some Anomalous Spots on Laue Photographs,” Phys. Rev.,
22, 199 (1923).
“The Crystal Structure of Molyhdenite,” Jour. Amer.
Chem. Soc., 45, 1466 (1923). (With Linus Pauling)
“The Crystal Structure of Hexamethylene Tetramine,”
Jour. Amer. Chem. Soc., 45, 22 (1923). With Albert L.
Raymond)
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ErstEIN, PAUL S,
“Zur Aberrationsfrage,” Physik. Zeitsch., 24, 64 (1923).
“On the Resistance Experienced by Spheres Moving
Through Gases,” Phys. Rev.,, 21, 373 (1923).
“Simultaneous Action of an ZFElectric and a Magnetic
Field on a Hydrogen-like Atom,” Phys. Rev.,, 22, 202
(1923).
“Paramagnetism and the Quantum Theory,” Phys. Rev,,
22, 204 (1923).
“Paramagnetism and the Theory of Quanta,” Science, 57,
532 (1923).

Evrine, Cart I,
“The Pulling of Electrons out of Metals by Intense Elec-
trical Fields,” Phys. Rev.,, 22, 525 (1923). (With Robert
A. Millikan)

Kazpa, C. B.
“Accurate Measurements of the Energy Content of the
FExtreme Ultraviolet Mercury Lines and the Precise Deter-
mination of the Photoelectric Long Wave-Length Limit of
a Clean Surface of Mercury,” Phys. Rev., 22, 523 (1923).

Kurra, E. H.
“A Test of the Bohr-Sommerfeld Theory of Spectral
Lines,” Phys. Rev., 22, 202 (1923).

Lacey, Witriam N.
“Instrumental Methods of Chemical Analysis,” The Mac-
millan Co., New York, 1923, 95 pages.

MAYER, Joseru E.
“The Free Energy of Aqueous Sulfuric Acid,”” Jour. Amer.
Chem. Soc., 48, 75 (1924). (With David F. Smith)

Mmrixax, Roserr A.
“Coeflicients of Slip in Gases and the Law of Reflection of
Molecules from the Surfaces of Solids and I.iquids,” Phys,
Rev., 21, 217 (1923).
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“Stokes’ Law of Fall Completely Corrected,” Proc. Nat.
Acad., 9, 67 (1923).
“Science and Religion,” Bul. Calif. Inst. Tech., 32, No. 98
(1923). Also The Christian Century, 40, No. 25 (1923).
“Science and Society,” Science, 58, 293 (1923).
“Seeing the Invisible,” Scribners, 74, 445 (1923).
“Gulliver’s Travels in Science,” Scribners, 74, 577 (1923).
“The General Law of Fall of a Small Spherical Body
Through a Gas, and Its Bearing upon the Nature of Molec-
ular Reflection from Surfaces,” Phys. Rev, 22, 1 (1923).
“The Practical Value of Pure Science,” Science, 59, 7
(1924).
“Extreme Ultra Violet Spectra,” Phys. Rev., 22, 523 (1923).
23, 1 (1924). (With I. S. Bowen)
“The Pulling of Electrons out of Metals by Intense Elec-
trical Fields,” Phys. Rev., 22, 525 (1923). (With Carl F.
Eyring)

Morr-Snrrir, LEwis M.
“New Apparatus for Determining the Mass of the Carrier
in Metals,” Phys. Rev., 22, 207 (1923). (With Richard
C. Tolman)

Nicrsew, J. Rup
“HEffect of Temperature and Surface Impurities on Photo-
Currents with Aluminum Surfaces from which Surface
Films have been Removed by Melting in Vacuo,” Phys.
Rev., 22, 525 (1923).

Otis, Russert, M.
“The Variation of Penetrating Radiation with Altitude,”
Phys. Rev., 22, 198 (1923).
“T'he Penetrating Radiation on Mt. Whitney,” Phys. Rev.
22, 199 (1923).

Pavring, Lixus
“The Crystal Structure of Magnesium Stannide,” Jour.
Amcr. Chem. Soc., 45, 2177 (1923).
“The Crystal Structure of Molybdenite,” Jour. Amer.
Chem. Soc., 45, 1466 (1923)., (With Roscoe G. Dickinson)
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Raymoxp, ALBERT L.
“The Crystal Structure of Hexamethylene Tetramine,”
Jour. Amer. Chem, Soc., 45, 22 (1923). (With Roscoe G.
Dickinson)

ScHUMMANN, REINHARDT
“The Free Energy of Antimony Trioxide and the Reduc-
tion Potential of Antimony,” Jour. Amer. Chem. Soc., 46,
52 (1924).
“The Activity of Perchloric Acid in Aqueous Solution,”
Jour. Amer. Chem. Soc., 46, 58 (1924).

Sorexsex, RovarL W.
“A Million Volt Transformer,” Phys. Rev. 22, 208 (1923).

Sarrea, Davio F.
“The Condition of Bismuth Salts in Aqueous Solutions and
the Molal Electrode-Potential of Bismuth,> Jour. Amer.
Chem. Soc., 45, 360 (1923).
“Apparatus for Maintaining a Constant Pressure of Gas,”
Ind. and Eng. Chem. 16, 22 (1924).
“The Free Energy of Aqueous Sulfuric Acid,” Jour.
Amer. Chem. Soc., 46, 75 (1924), (With Joseph E,
Mayer)
“The Free Energy and Heat of Formation of Lead
Monoxide,” Jour. Amer. Chem. Soc., 45, 2632 (1923). (With
Hubert K. Woods)

Swrrr, Er~Est H.
“The Electrode Potential of Bismuth Determined by
Equilibrium Measurements,” Jour. Amer. Chem. Soc., 43,
371 (1923).

Tormaxw, Ricaarp C.
“The Temperature Coefficient of Photochemical Reaction
Rate,” Jour. Amer. Chem. Soc., 45, 2285 (1923).
“Rotational Specific Heat of Hydrogen,” Phys. Rev., 22,
202 (1923).
“Rotational Specific' Heat and Half Quantum Numbers,”
Phys. Rev., 22, 470 (1923).



PUBLICATIONS 93

“Duration of Molecules in Upper Quantum States,” Proc.
Nat. Acad. Sci., 70, 85 (1924).
“Ihe Entropy of Diatomic Gases and Rotational Specific
Heat,” Jour. Amer. Chem. Soc., 45, 2277 (1923). (With
Richard M. Badger)
“Further Experiments on the Mass of the Electric Carrier
in Metals,” Phys. Rev., 21, 525 (1923). (With S. Karrer
and E. W. Guernsey)
“New Apparatus for Determining the Mass of the Carrier
in Metals,” Phys. Rev.,, 22, 207 (1923), (With Lewis M.
Mott-Smith)
“A Colorimeter for Corrosive Gases,” Phys. Rev., 22, 207
(1923). (With E. C. White)

Wirre, E, C.
“A Colorimeter for Corrosive Gases,” Phys. Rev., 22, 207
(1923). (With Richard C. Tolman)

Wirrians, S, R.
“A Correlation between the Mechanical Hardness and the
Magneto-Strictive Effects in Ferromagnetic Substances,”
Part I., Phys. Rev., 22, 204 (1928).
“Hardness of Steel Balls by Means of Magnetic Tests,”
Phys. Rev.,, 22, 204 (1923).
“A Simple Method of Determining the Components of
the Earth’s Magnetic Field,” Phys. Rev., 22, 204 (1923).
“Oscillograms of the Barkhausen Effect,” Phys. Rev., 22,
526 (1923).

Wixzeearoex, Howarp M.
“Oxidation of Glucose by Iodine in the Presence of In-
sulin,” Jour. Biol. Chem., 58, 225 (1923). (With Gordon
A, Alles)

Worre, CLyDE
“On the Indeterminate Cubic Equation, x* -4 Dy?® - D%*—
3Dxyz = 1,” Univ, Calif. Publ, 7 (16) 359 (1923).

‘Woons, Hurerr K.
“The Free Energy and Heat of Formation of Lead Monox-
ide,” Jour. Amer. Chem. Soc., 45, 2632 (1923). (With
David F. Smith)



Undergradnate 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

*See announcement of new undergraduate and fifth-year
courses, page 104,
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properties and limitations discovered in the experi-
mental laboratories; the impetus toward research fos-
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, what is more im-
portant, he is brought to see the essential unity of the
applied sciences. Class work is conducted in small sec-
tions, ordinarily of not more than twenty men, an
arrangement which allows each student an unusual
amount of individual attention.

Besides the curriculum there are provided educational
advantages no less desirable. The library contains all
the notable scientific periodicals, the most valuable books
on science, and carefully selected books and magazines
in other fields. Weekly assemblies are held which 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
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engineering; (2) administrative engineering; and (3)
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 mathematies,
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 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. T'he courses in
Physics and Engineering and in Physics provide satis-
factory training for those who specialize in physics. A
separate course in Chemistry is offered to meet the needs
of those who desire to pursue this subject on the scien-
tific side and wish to replace the engineerin g subjects of
the course in Chemical Engineering by additional phy-
sics, mathematics, and research.

ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING
The fundamental scientific principles are the same for
Electrical, Mechanical, and Civil Engineerinng. Narrow
specialization on the part of undergraduates is not
encouraged for the reason that necessary fundamental
subjects would be omitted thereby and such specialization
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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 choose his course according to his aptitude and ambi-
tion. Electrical Engineering deals with the gen-
eration, transmission, and utilization in many ways of
electrical energy. Mechanical Engineering relates to
problems of heat, power, design of machinery, and to
problems of manufacture. Civil Engineering comprises
the design and construction of stationary structures
involved in engineering projects. The professional
courses in these three branches necessarily diverge
more or less in the later years, each laying particular
emphasis on subjects peculiar to itself. On the other
hand, there are many subjects in the advanced
years common to all three branches, for the Elec-
trical, Mechanical, and Civil Engineering students all
take courses in Surveying, Mechanism, Applied Mechan-
ics, Strength of Materials, Hydraulics, Geology, Ac-
counting, Electrical Engineering, Heat Engines, and
Testing Materials Laboratory. It is the aim of the
curriculum during the last two years to link up and
definitely correlate the different fundamental studies
with their varied applications to engineering science.
Schedules of these courses are printed on pages 108-112.

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
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subjects offered in the engineering courses described on
pages 108-112, the remainder of their time being devoted
to a scientific study of the principles of commerce and
industry. It is designed to provide adequate cducation
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: FElectrical, 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 ordinary circumstances. Instruction in TFi-
nancial Organization, Accounting and Statistics, Taxa-
tion and Corporate Finance deals thoroughly with the
broad outlines and fundamental principles of these sev-
eral snbjeets. The work in Business Admimnistration is
designed to give students a general training im1 the funda-
mentals of scientifically managed and organized busi-
ness. It deals with business both from the productive
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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, wage systems, and wel-
fare organization. Students will be required to inspect
factories or ‘businesses in operation, in order to describe
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 con-
ducted in the form of a seminar, with each student taking
part in the discussions.

The schedule of this course is given on pages 108,
109, 113, and 114.

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 ground-
ing in mathematics, physics, and chemistry than it has
been customary to give in the usual course in engineering.
The course in Physics and Engineering aims to give
this fundamental training, in addition to furnishing the
requisite amount of engineering work.

Two principal options are possible which allow a
greater or less amount of practical engineering work
to be elected by the student as he finds his bent to be
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more towards industrial research or pure science. For
further information see the course schedules on pages
108, 115-117.

PHYSICS

The course in Physics carries still further the replace-
ment of the more technical engineering work by addi-
tional mathematics, physics, chemistry, and research. It
aims to afford the able student a training in the more
refined mathematical and physical aspects of engineering,
and to prepare him to enter upon more purely scientific
research in either our universities and colleges, or other
research institutions. It aims, in addition, to give the
student a thorough grounding in the fundamentals of
mathematics, physies, and chemistry, and to surround
him with the atmosphere of research frorm his junior
year on.

The course affords excellent preparation for graduate
work. Such advanced work is highly advisable; for to
give the broad cultural training, the intensive grasp of
fundamentals, and the practical engineering knowledge
which is demanded by the man whose life is to be devoted
to creative work in Physics and Engineering clearly re-
quires more time than is available in the undergraduate
engineering course.

A considerable portion of the last two years’ work is
left elective, and several options are possible, so that the
student may be free to follow his own bent. The sched-
ules will be found on pages 108, 115, 118 and 119.

CHEMICAL ENGINEERING

The course in Chemical Engineering is of a type
somewhat distinct from the other engincering courses.
Chemical industry differs from the industries based on
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Mechanical, Electrical, and Civil Engineering, in that its
operations and processes have not become standardized
to nearly the same extent. The chemical engineer can-
not, therefore, be merely an engineer of the operating
type, with a combined knowledge of chemical processes
and engineering operations. He constantly has to deal
with development and research problems; and to that
end he must have a thorough working knowledge of 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
mcet 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 chemical 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 pesitions 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-
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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
vespective plans and requirements. This work must be
arranged subject to the approval of the faculty so as
to form a consistent whole.
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Requirements for Graduation

For graduation students must complete such work as
is prescribed by the faculty for their several courses,
amounting to approximately 615 units; and must main-
tain such standing as will give them 1,140 credits (see
page 51). Students who make 1,680 credits will be
graduated with honor.

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
80 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,



Newt Undergraduate and Fifth Year
@ourses

For classes entering the Institute in 19244 and there-
after, the various Courses of Undergracduate Study
hitherto offered are replaced by two four-year courses,
known as the Course in Engineering and the Course in
Physics and Chemistry., For the satisfactory com-
pletion of these Courses the degree of Bachelor of
Science will be awarded. These will be supplemented
by definitely laid out fifth-year Courses in Civil Engi-
neering, Electrical Engineering, Mechanical Engineer-
ing, Chemical Engineering, Chemistry, Physics, Geol-
ogy, and Mathematics, for the completion of which
the degree of Master of Science will be awarded.

The development is based on recognition of the fact
that a four-year period of study is inadequate to give
satisfactorily the combination of cultural, basic scien-
tific, and engineering studies essential to the highest
type of engineer, and to afford at the same time leisure
for the development of the physical well-being and
human interests of the students. The four-year Courses
will train, more broadly and fundamentally than the
Engineering Courses now given at most institutions,
the large proportion of students who study engineering,
not to make themselves engineering experts in a special-
ized sense, but to fit themselves to fill satisfactorily
administrative positions in the manufacturing and trans-
portation, industries, and to serve as operating and
constructing engineers in such industries. The fifth-
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year Courses, based on this broad fundamental prepara-
tion, and coordinated with it so as to constitute a har-
monious, unified, five-year period of study, with no
sharp break between the undergraduate and graduate
periods, will afford the more intensive training required
by the engineer, physicist, chemist or geologist who is
to do creative work in his field, for example, by design-
ing new structures or machines, improving and develop-
ing processes, or making discoveries or inventions.

The four-year Course in Engineering includes an
exceptionally thorough training in physics and mathe-
matics, and instruction in chemistry and geology; also
extensive courses, continuing throughout the four years,
in humanistic studies, including English writing and
speaking, literature, evolutionary science, history of civ-
ilization, current social and political problems, econom-
ics, and business principles ; and, finally, those engineer-
ing subjects common to all branches of engineering, and
now included in the second and third years of the pres-
ent engineering Courses, such as surveying, mechanism,
machine drawing, applied mechanics, engineering mate-
rials, hydraulics, and preliminary courses in civil, me-
chanical, and electrical engineering.

The fifth-year Courses in the separate branches of
engineering will consist mainly of the engineering sub-
jects now included in the fourth year of the corre-
sponding present four-year Course; but the additional
time available will make possible more advanced work
in the design of machines or structures, and the pursuit
of engineering research.

The four-year Course in Physics and Chemistry
includes the same basic work in chemistry, physics, and
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mathematics, and the same humanistic subjects as the
four-year Course in Engineering, as well as some of the
more fundamental engineering studies as electives, but
most of the engineering subjects will be replaced by ad-
vanced work in mathematics, physics, chemistry, or
geology (options being given among these subjects)
and by research.

The fifth-year Courses in Chemistry, Chemical Engi-
neering, Physics, Mathematics, and Geology, are hased
on the four-year Course in Physics and Chemistry.
This Course will also afford excellent preparation for
students pursuing the fifth-year Course in Electrical
Engineering, with the object of preparing themselves
for scientific or industrial research in that field.

The number of students admitted to the first-year of
the Undergraduate Courses is for the present limited
to 160. The number admitted to the second year of
the Course in Engineering is limited to 120 students,
and to the second year of the Course in Physics and
Chemistry to 40 students,

Because of the very thorough, intensive study of
physics and mathematics now to be required in the first
two vears, students from other colleges, unless of ability
above the average of Institute students, can not hope to
transfer to the higher years of the new Institute Courses
without incurring much loss of time and serious diffi-
culty in the pursuit of the more advanced subjects.
Students intending to complete the Instituate Courses
are therefore recommended, so far as possible, to take
their freshman and sophomore work also at the Insti-
tute.



Schedules of Undergraduate Courses

The schedules presented in the following pages are
those offered to classes that entered the Institute in 1921
to 1923. For classes entering in 1924 and thereafter
the newly adopted plan of instruction described on pages
104-106 is in effect.

EXPLANATION OF TERMS

Subjects are designated by numbers attached to the

departmental abbreviations, which are as follows:

AeronauttiCs ..ttt i i i i i i et e A,
ADpDPlied MeChanics. . .vueeiiieiiininiieetiiireaninteecescnns Me,
[0 07255 D £ 5 v Ch.
Civil Engineering .......vvieeiinriiiiinerennnnnna J C.
D A WIS vt tnenieesaiiee et iaerarnernssonecaensseseeoneans D.
Economics and HiStory......o.oiieiiiriiinieiniinrenenenenens Ec.
Electrical Engineering......coouvieeiiiinierinreeartoeennacnneann E.
234 07§ )« YN En.
[T T0) (o 7= Ge.
Hydraulics ...t iiiiiniiitiiasecrcneeensraaasnns H,
Mathematics o.oviiniii it iiiit e iiataiirintanannesass Ma.
Mechanical Engineering. . ..o iueeiiiierirneroneerenseenanenes M.
DS o Mi.
Modern LiangUages. ... .ueuuunneernnessesronressasnonanncnenses L.
Physical BEAueation. ... .uo.eeiiiiieiiiinnienniinanieiinsssass PE.
L3 425 L PO Ph.
13 2T ¢ N Sh.
Supplementary Subjects (Orientation and Journals).......... SS.
B < 1= N Th.

Subjects to which an asterisk is prefixed are open only
to students in honor standing. They may be substituted
for required subjects, as shown in the schedules, or for
other required subjects with the approval of the depart-
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ment concerned. Only a few such special courses are
provided in the first and second years, since freshman
and sophomore students in honor standing are grouped
in sections by themselves, and these sectiomns are given
more advanced work adapted to their abilities.

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 laboratoxy work and
the estimated time for preparation.

The year is divided into three terms. The normal
work of a term amounts to forty-eight units, exclusive
of physical education and of the field worlke of military

science and tactics.
ALL COURSES
FIRST YEAR, ALL THREE TERMS

i Subject Hours per Weekk .
SUBJECTS | Number || Units
] Class | Lab. | Prep. |
English.......... ‘En. label 3 0 3 6
Physies.......... Ph.2abc| 4 2 6 12
Chemistry. .. .. .. Ch.labe| 3 6 3 12
Mathematics. .. .. ‘Ma.labe 4 0 8 12
Orientation.......[SS. labec 1 0 (o} 1
Assembly. ... . ... 1 0 o 1
Drawing or Shop*. | 0 {3o0rd| O 3ord
Physical
Education...... 0 3 (o] 3
Military Science. .'Mi. labe 1 2 1 4
1 |54 0r 55
SUMMER (FIRST '
TWO WEEKS) ‘
Drawing or Shopt | 3or4

*Each student takes altogether 6 units of Drawing and § unaits of Shop, dis-
tributed through the three terms and the summer period.

tStudents who present satisfactory evidence of proficiency ira either of these
subjects or who are excused from an equivalent number of units of other sub-
jects may complete both Drawing and Shop during the school year.



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING,
AND ENGINEERING AND ECONOMICS

SECOND YEAR

Subject Hours per Week Units
SUBJECTS Numsbor

| Class | Lab. | Prep. [EM| C

1ST TERM i
English and History........... En.4a 2 0 4 6 6
Caleulus...................... 4 0 8 12 | 12
Physies. .. ..ovvinniininn.. 3 2 4 9 9
Mechanism. . . 3 3 3 9 9
Surveying. .......cciiininnn. 1C. 2 3 2 T 7
Machine Drawing ....D. B 0 3 [ 31 8
Assembly..................... ! 1 0 0 1 1
Military Science and Tactics.... ' Mi. 4 a 1 2 1 41 4
Physical Edueation............ PE, 0 2 0 2 2

2ND TERM ;
English and History.,.......... En. 4 b 2 7 0 4 6 6
Caleulus...................... Ma. 2b 4 | 0 8 12 12
Physics. . ........oviniininn. iPh.2 e 3 . 2 4 91 9
Applied Mechanies. . .......... [Me.1 a 4 0 8 12 | 12
Mechanism................... IM. 2 2 3 2 74 ..
Surveymg. . ... oii i lc' i 2 3 2 .. 07
Assembly..................... | 1 0 0 1] 1
Military Science and Tactics....|Mi. 4 b 1 2 1 4 4
Physical Education............ IPE. 0 2 0 2 2

A 3RD TERM i
English and History........... iBn.4 e 2 0 4 6| 6
Caleulus...................... Ma. 2 ¢ 4 [ 8 12 | 12
Physies. .. ......ccoviiinnnn.. Ph. 2 £ 3 2 4 9 9
Applied Mechanies. ,.......... Me.1b 4 0 8 12 | 12
Machine Drawing............. D. 6 0 6 1 7. ..
Surveying [C.1e 2 3 2 ..l
Assembly.............. 1 0 0 111
Military Science and Tac cs. .. Mi.d e 1 2 1 4 4
Physical Education. . ,[PE. 0 2 0 2] 2
*Atomie Structure............... ‘ 3 0 3 61 ..

*QOpen only to students in honor standing.
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

THIRD YEAR
I | " -
b Subject Hours per Week d Units
SUBJECTS | Number ‘ I
“ i Class ILab. ! Prep. B M C
[ ‘
1sT TERM ‘ |
English and Current Topics .... En.72a 3 0 3 6, 6
Geology. o vv it \Ge. la 3 0 8 1 6 6
Strength of Materials. ......... 'Me. 5 4 0 8 ‘ 12 12
Testing Materials Laboratory. ../ Me. 6 a [ 0 [ 38 3
Engineering Journals........... 1SS, 10 a 1 0 1 \ 21 2
Direet Currents. .............. w2 3 4] 5 o8l .
Direct Current Laboratory....." E. 3 0o | 38 2 L 51
Graphic Staties. . ............. Me. 4 1 3 2 6 ..
Railway Engineering. .C. 8 a 3 0 5 ..o 8
Theory of Structures. .. \C 20 a 3 1 3 5 i .. |11
*Differential Equations.......... Ma. 102 2 [ 4 6| 6
(replacing Me. 4 or part of C.20a)! !
Assembly.....................] 1 0 0 1 1
i i |:
2ND TERM | | i ‘
English and Current Topics .... En. 7 b 8 0 3 'i 6 6
GeOlOZY .« i v e i Ge.1b 3 4] 3 1 6. 6
Testing Materials Laboratory... Me. 6 b 0 3 6 ' 8] 3
Hydraulies. . .........ceeunn.. "H. 1 3 1] 5 8 8
Hydraulie Laboratory.......... H. 2 0 3 0 3 3
Machine Design....... ‘M. 5 2 3 2 7 7
Engineering Journals. 1 0 1 |2 2
Alternating Currents........... E. 4 3 0] 5 ! 8 ‘ ..
Alternating Current Laboratory E 5 (4} 3 2 51 ..
Theory of Structures........... IC. 20 b 3 0 5 .. 8
Railway Surveying. C.8b 2 0 3 “ "5
*Diflerential Equatlonq . Ma 10b 2 0 4 6 6
Assembly.........ooiiiien.... o1 0 o 1 i 1
3RrD TERM ‘ 3 i
English and Current Topics . En. 7ec 3 0 3 6 6
ECOROMICS, v\ v vnernnrnnnn.. lE 2 3 0 3 6 6
Hydraulic Turbines............ ‘H. 5 2 0 3 ' 5 b
Hydraulic Laboratory. H. 6 0 3 0 3 3
Engineering Journals. . 1S8. 10 ¢ 1 0 1 2, 2
Electrical Machinery.. E. 6 3 0 4 70 ..
Electrical Laboratory. . E. 7 0 3 2 5 ..
Thermodynamies.............. M. 15 3 0 4 7T .
Machine Design............... M. 6 2 3 2 T ..
Theory of Structures........... C.20¢ 3 0 5 .. 8
Railway Surveying............ IC. 8¢ 0 6 0 .. 6
Highway Engineering.......... [C. 4 2 0 3 .. B
SeWerage.. .....v.veine e ‘C. 10 3 0 | 4 o80T
*Differential Equations, ..... .. .. Ma. 10 ¢ 2 0o 4 6 6
(replacing M. 6) i ;
Assembly...... ... ... ........ 1 [V (4] 1 1
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ELECTRICAL AND MECHANICAL ENGINEERING
FOURTH YEAR

Subject Hours per Week Units
SUBJECTS | N ; i
Class . Lab. | Prep.! B | M
| o
1sT TERM 1
English and Current Topies . .. 2 0 4 6 6
Economic History ......... : 1 i 0 1 2 2
Selected Economic Problems. .. .’ 2 ‘ [ 2 4 4
Heat Engines ................. M 16 3 1 0 5 i 8 8
Steam Laboratory............. 0 3 2 ‘ 5 5
Induction Machinery.......... ' 3 ‘ 0 6 9 ..
Alternating Current Laboratory . ‘E. 21 0 6 0 6| ..
Electrical Measurements. . ..., . Ph. 5 1 6 1 ! 8]..
Heat Engineering.............. M. 20 3 ’ 0 5 .. 8
Machine Design............... iM. 7 1 6 0 7
Metallurgy and Heat Treatment : M. 12 3 0 5 8
*Analytical Mechanies........... Ph.12a 4 + 0 8 12
(replacing M. 20 or M. 12) : | - !
Assembly..................... i 1 } 0 0 17 1
2ND TERM ; } J
English and Current Topics. .... 'En. 10 b 2 4 0 4 6 ‘ 6
Accounting...................[Ee. 17 3 00 5 8 8
Power Plant Engineering ...... M. 17 3 1 0 5 8 8
Power Plant Laboratory.. .. M. 26 0 | 3 4 701
Electrie Traction........ 'R, 28 4 | 0 6 .10 ..
Alternating Current Analysis, .. E. 20 3 1 0 6 9| ..
FElements of Civil Engmeermg - C. 25 2 1 8 2 .. 7
Machine Design............... M. 8 1 1 6 0 7
Problems or Elective.,......... Th.100 | . ... ......0...... 4
*Analytical Mechanies........... Ph.12b 4 0 8 12
(replacing Ec. 17 and Th. 100) .
*Engineering Research........... | 0o 12 0 |12
(replacing Ee. 17) i : i
Assembly..................... | 1 0 0 1 1
‘ !
3RD TERM i ‘
English and Current Topies..... : 2 0 4 6 6
Business Law......... 3 0 3 6 6
Electric Power Transmission . . 5 0 5 10 | ..
Dielectries.............c...un. : 2 0 3 5
Specifications and Design of |

Eleetric Machines,.......... E. 48 0o ! 3 1 4
Electrical Engineering Laboratory E. 33 0 | 3 1 4
Advanced Alternating Current | !

Machinery............... LB 40 2 0 4 6| .
Elements of Civil Engineering ..:C. 25 2 3 2 7 | -
Electrie Light and Power i

Distribution................ I 2 0 2 . 4
Mechanical Engineering Labora- ! .

1250 QU o ! 3 5 o 8
Machine Design..............." 1 6 0 .. 7
Power Plant Design. .......... 2 6 1 4 i .. |12
Industrial Plants...... 2 0 4 6

*Engineering Research........... o | 12 ] o 12 ) 12
(replacirig M. 27,M. 9 or M. 18) | \ j
Assembly.................. ... I 1 L0 ‘ 0 111
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CIVIL ENGINEERING
FOURTH YEAR

'

Hours per Week

SUBJECTS SHbject — Units
| Class ‘w Lab. Prep.
|
1sT TERM

English and Current Topics...... En. 10 a 2 0 4 6
Economie History.............. c. 3 1 0 1 2
Selected Economic Problems, . ... Eec. 4 2 0 2 4
Metallurgy and Heat Treatment..| M. 12 3 0 5 8
Reinforced Conerete. . .......... C.12a 3 0 5 8
Struetural Design............... C.21a 0 9 0 9
Direet Currents. . . ............. E. 16 3 0 4 7
Direct Current Laboratory....... E. 3 0 3 2 5
*Analytical Mechanics (replacing

partof M. 12).............. Ph.12 2 4 0 8 12
Assernbly.......... ... L 1 [} 0 1

2ND TERM

English and Current Topics, .. ... En. 10 b 2 0 4 6
Accounting.................... Ee. 17 3 0 5 8
Alternating Currents............ E. 18 3 0 4 7
Alternating Current Laboratory. .| E. 5 0 3 2 5
Structural Design............... C.21b 0 9 0 9
Masonry Struetures............. C.12b 2 3 3 8
Problems or Elective. ..... ... ... { Th. 100 |...... R [ 5
*Analytical Mechanies (replacing :

Th.100). ..ot Ph.12 b 4 0 8 12
Assembly............. ... ... 1 0 0 1

3rD TERM

English and Current Topies. ... .. En. 10 ¢ 2 0 4 6
BusinessLaw.................. Ee. 25 3 0 3 6
‘Water Supply and Irrigation. .. .. C. 15 4 [ 6 10
Elements of Heat Engineering....| M. 21 3 0 3 6
Civil Engineering Design........ C.21c [ 12 0 12
Problems or Eleetive. . .......... Th. 100 {...... P N 7
*Engineering Research (replacing

b T L S 0 12 0 12
Assembly...........ccieni i : 1 0 0 1
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ENGINEERING AND ECONOMICS
THIRD YEAR

SUBJECTS © Subject }M_‘ Units

| Number |
i Class ~ Lab. @ Prep. [
; |
1st TERM | ‘
English and Current Topics.....: En Ta 3 0 ; 3 6
Geology................... N 3 0 | 3 ‘ 6
Strength of Materials,......... I . 4 0o ' 8 | 12
Testing Materials Laboratory... Me. 6 a o . 3 0 3
Direet Currents............ LK. 3 10 1 5 8
Direct Current Laboratory. .. o 3 ) 5
Engineering Journals........ R 1 0 1 2
Assembly............... ... ... 1 0 0 1
Eleetives. .. ....... ...t
M, E* Metallurgy........... M. 12 3 0 5 8
C* Theory of Structures or. .. .C. 20 a 3 ¢ 3 5 11
Railway Engineering......... 'C.8a 3 ' 0 5 8
i
2ND TERM i} :
English and Current Topies..... ‘En. 7 b 3 o | 3 6
Geology.......o.ovveiit. 'Ge. 1 b 3 | 0 ¢ 3 6
Hydraulies. .......... CHLOL 3 0 5 8
Hydraulics Laboratory. CH.2 0 8 (] 3
Engineering Journals. .S8.10b 1 0 1 2
Alternating Currents........... E. 4 3 0 ' 5 8
Alternating Currentl Laboratory. E. 5 |0 3 2 5
Testing Materials Laboratory.../Me.6b | 0 3 (] 3
Assembly..................... | 1 0 0 1
Eleetives. . ................ | ‘
M, E Machine Design. ... 2 '3 2 T
C Theory of Structures or. ... 3 0 5 8
Railway Surveying.......... ' 2 0 3 5
3rD TERM W '
English and Current Topies..... !En. Te 3 10 3 6
Economies.................... Ee. 3 0 3 6
Statisties.......... . 1 0 2 3
Engineering Journals. . . 1 0 1 2
Business Law.......... . 3 0 5 8
Finaneial Organization .| Ee. | 3 0 i 5 8
Accounting . .. ... .. .. .| Be. I3 0 6 9
Assembly. .. . 1 0 0 1
Electives. ............. N
M Machine Design or..... M. 6 2 3 2 7
Thermodynamies............ M. 15 3 0 4 7
E Eleetrical Machinery....... E. 6 3 ¢ 4 7
G Theory of Struetures, or..../C. 20 ¢ 3 [} 5 8
Highway Engmeermg, or ‘10. 4 2 0 3 5
Railway Surveying, or. ...'C. 8¢ 0 6 0 6
Sewerage....,.,,.... enraes G 10 3 0 4 7
|

*The letters M, E, and C indicate electives suitable for students desiring
additional workm ’V.(echamcal Electrical, and Civil Engineering, respectively.
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ENGINEERING AND ECONOMICS
FOURTH YEAR

Hours per Week

SUBJECTS | Subject I Units

. Number Class | Lab. | Prep. i

i i

1sT TERM | |
English and Current Topies. .... |En. 10 a 2 0 4 6
Economic History............. |Ee. 3 | 1 0 12
Selected Economic Problems. ... Ee. 4 2 0 2 4
i i 3 0 5 8
3 0 6 i 9
3 0 5 8
........ T I 5
1 0 (U 1

Electives. .. ........... 00 . i
M Machine Design or. ... .. M. 7 1 6 [ 7
Heal Engines........... M. 16 3 0 5 8
C Reinforced Concrele. .. LC.12a 3 0 5 8
E Induction Machinery...... .22 3 0 6 | 9

¥ I

2ND TERM ‘ [
English and Currenv Topics.....!En. 10 b 2 0 4 | [
Taxation . 2 0 2 4
Business Administration. . 2 3 3 8
Corporation Finance 2 0 4 | 6
Municipalities. . . ............. Ee. 37 1 0 2 ! 3
Accounting. ... . Ec. 16 ¢ 3 0 6 9
Thesis. . ... e L Tho 1000 oo 6
Assembly................... A 1 0 o | 1

Electives i
M Machine Design or........ M. 8 1 f 0 ! 7
Power Plant Engineering. . ... M. 17 3 0 5 i 8

E; Alternating Current . ‘ ;

Apalysis. . ............ ..., 'E. 20 3 0 6 9
E: Electric Traction . E.28 | 4 0 6 | 10
C Masonry Struetures, or.... C. 12 b 2 3 3 ‘ 8
Elements of Civil anmeermg C. 25 2 3 2 I 7
Seminar in Economie Organi- !

zation.................... fEc. 45 2 0 2 i 4

3RD TERM '
English and Current Topics. .. .. hn 10e¢ 2 0 4 | 6
Industrial Plants. ... .. ... .... Ee. 40 2 0 4 6
Elements of Heat Engineeringt. .iM. 21 3 [ 3 ! 6
Steam Laboratory............. M. 28 0 3 2 5
Thesis. .......c.ovn.. e Tha 1000 L e b2
Assembly . . |1 0 0 1
Electives. ; !
M Machme Deﬂlgn or. 1 6 0 7
Power Plant Design......... . 2 6 4 i 12
Elements of Civil Engineering. C. 25 2 3 2 7
E, Electrical Laboratory. . ... E. 7 0 3 2 5
Alternating Current Labora-

BOTY . e E. 21 0 6 0 6
Dielectries .o B 44 2 0 3 5
E» Electric Power Transmis-

sfon. ... e E. 44 5 0 5 10
Electric Power Distribution, .. E. 30 2 0 2 4
( Elements of Civil Engineer- i

ng*. ... C. 25 2 3 2 7
Water Supply and Irrigation.. C. 15 | 4 0 6 10
Sewerage. .. ... ..o C. 10 P38 0 4 7
Highway Engineering........ C.4 2 0 3 5

*Not to be taken by students who have had theory of structur-es.
TExcept for students who have taken thermodynamies.
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PHYSICS, PHYSICS AND ENGINEERING (Physics Option),
CHEMISTRY, CHEMICAL ENGINEERING

SECOND YEAR

i . Hours per Week ||
SUBJECTS Subject | —————" Units
Class | Lab. | Prep. H
|
‘\

ALL THREE TEPMS A
English and History En.4a,b, ¢ 2 0 4 6
German............ "L.3la,b,c 4 0 6 10
Caleulus. . ................. 1 Ma. 6a, b, e 4 0 8 12
Physies......cooviiiiinan.. i Ph.2d, e, f 3 2 4 9
Assembiy............. : 1 0 0 1
Physical EduCatlon & PE. 0 2 0 2
Military Seience and ‘Tacties. Mi. 4 a, b, ¢ 1 2 1 4
Analytical Chemistry?....... i Ch.11,12a,b 2 7 2 11

2ND & 3RD TERMS }
*Analytical Chem. Research 1‘
(replacing part of Ch. 12) . ‘ Ch. 70 0 6-9 0 6-9
3rD TERM \‘
*Atomic Structure........... I ch. 20 3 0 3 6

In the third term Organic Chemistry Ch. 43 is taken in place of Analyti-
cal Chemistry Ch. 12 b by students in the Courses in Physics and in
Physies and Engineering.

PHYSICS AND ENGINEERING (Engineering Option)

ALL THREE TERMS \ "
English and History......... '"En.4a,b,c 2 0 4 6
German .. “ L.31a,b, ¢ 4 0 6 10
Calculus Ma. 6a,b, ¢ 4 0 8 12
Physics......ovovunnnnon. H Ph. 24, e, f 3 2 4 9
Assembly............. e 1 0 4] 1
Physieal Education | PE. 0 2 0 2
Military Secience and Tactics. M1 4a,bc 1 2 1 4

1sT TERM it
Mechanism. . .............. i M. 1 3 3 3 9
Machine Drawing........... : D.5 0 3 3

. 2ND TERM ‘

Applied Mechanics.......... i Me.la 4 0 8 J 12

N 3RD TERM
Applied Mechanies Me.1lb o4 0 8 12
*Atomie Structure Ch. 20 I 0 3 6
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PHYSICS AND ENGINEERING
THIRD YEAR

SUBJECTS

Subject

| Number

Hours per Week

Class

Lab.

Prep. |

! Units

1sT TERM

English and Current Topics...... .
Geology......... .
Scientific German.
Advanced Caleulus......... i
Direct Current Machinery.......
Direct Current Laboratory.......
Assembly..................

A. Physics Oplion: ‘
Analytical Mechanies. . .........!
B. Engineering Option: !
Strength of Materials........... :
2ND TERM it

English and Current Topies,..... :
Geology. . ovvien i !
Scientific German.............

Alternating Current Machinery. ..
Alternating Current Laboratory
Assembly......coiviiiinininen. 4
A. Physics Oplion: !
Analytical Mechanies...........|
B. Engineering Option: v
Hydrauliesand................. }
Hydraulie Laboratory...........!
3RD TERM ‘

English and Current Topies
Economies............ ... ...

A, Physics Oplion:
Physical Opties.........c.ovuns
Opties Laboratory K
Heat Engineering...............

B. Engineering Option: :
Fleetrical Machinery............

Electrieal Laboratory. .
Thermodynamies. .............. ‘
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PHYSICS AND ENGINEERING

FOURTH YEAR

Hours per Week

SUBJECTS ‘3 Subject Units
. Class | Lab. | Prep.
1sT TERM ?
English and Current Topies..,...! En.10 a 2 0 4 6
Economie History.............. i Be. 3 1 0 1 2
Selected Economic Problems. .... 'Ee. 4 2 0 2 4
French........coiiieinnennnnns L.1a 3 0 3 6
Differential Equations........... | Ma, 10 a 2 0 4 6
Assembly.......... .o, \‘ 1 0 0 1
A. Physics Option: ;
Physieal Opties.....voevvnnnnnn. : 3 0 6 9
Optics Laboratory. . 0 6 0 [
Electives............
Introduction to Math. Ph 3 0 6 9
Chemical Principles........ 4 0 6 10
*Kinetic Theory 5 0 10 15
*Research i 0 15 0 15
B. Engineering Option: b
Heat Engines. ..........o.ooun. | M. 16 3 0 5 8
Steam Laboratory............... ‘M. 25 0 3 2 3
Induction Machinery............ CE.22 3 0 6 9
Alternating Current Laboratory. . “ E. 21 0 6 0 6
2ND TERM ‘
English and Current Topies...... ‘En.10 b 2 0 4 6
French.........ccoviivivinnann 'L.1b 3 0 3 6
Differential Equations............ Ma. 10 b 2 0 4 6
Electricity and Magnetlsm ....... |Ph.7a 3 0 6 9
Electrical Measurements. . .... Ph.8a 0 4 2 6
AsSembly. ..o | 1 0 0 1
A. Physics Option: ;
Introduction to Mathematical |
Physicsor.......coivviiiinnn | 3 0 6 9
Chemical Principles 4 0 6 10
*Thermodynamics 5 0 10 15
*Research........... : 0 15 0 15
B. Engineering Option: ‘;
Alternating Current Analysis..... 1 B. 20 3 ] 6 9
Advanced Electrical Engineering. i 2 0 3 5
3rD TERM ¢
English and Current Topies...... i En. 10 e 2 0 4 6
French.............ccvuun. . L 3 ] 3 6
Differential Equations 2 0 4 6
Electricity and Magnetism...,... . 3 0 6 9
Electrical Measurements.........: Ph.8b 0 4 2 6
Assembly............... ....... | 1 0 [} 1
Electives. . . .....cviiiiiiunnnn. } ............................ 15
Chemical Principles........... ‘ Ch.21e¢ 3 0 6 9
Steam Laboratory............ | M. 28 0 3 2 5
Elements of Civil Engineering..i C. 25 2 3 2 T
Dielectrics. . ..ovevuneinrann.n E. 52 2 0 3 5
Electrical Engineering Labora- |
tOry. et iiiineninns . ‘ E. 33 0 3 1 4
Business Law. , Ee. 25 3 0 3 6
*Electron Theory 114 5 0 10 15
*Research. ... ......c.......... [ 0o |15 0 15




PHYSICS
THIRD YEAR

SUBJECTS - Subject

Class

Lab.

Hours per Week

Prep.

Units

1sT TERM
Tnglish and Current Topics
Geology . v vt i i
Seientitic German............... :
Advanced Caleulus..............
Analytical Mechanies...........
Assembly................... .
Electives. . ..oovoicoiiiniiininian.

Direct Current Laboratory ..... 1 E. 3

Chemical Principles........... i Ch. 21 a

Introduction to Mathematical |
PhysiCs...vivieeinnnnnnnnasl Ph.15a

2ND TERM
English and Current Toplcs ...... i En.Tb
Geology. .. ....... o .
Scientific German.,
Advanced Calculu:
Analytical Mechanics
Assembly
Electives
Alternating Current Machinery | E. 12
Alternating Current Laboratory| E. 5
Chemical Principles ........... Ch.21b
Introduction to Mathematical |
Physics. . vveereiinennnnns “ Ph.15b

3rRD TERM i
English and Current Topies...... I En. 7 e
Eeconomics N
Scientific German............
Advanced Calculus A
Physical Opties.........o...ot :
Opties Laboratory.............. :
Heat Engineering or........... '
Chemical Principles or .
Probability and Least Squares .
Assembly...................... !
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PHYSICS
FOURTH YEAR

}\ Subject Hours per Week I
SUBJECTS . Number : i ! Units
, Class Lab. - Prep. ;

! i
1sT TERM , ‘ i

English and Current Topics..... 'En. 103 2 1 0 4 6
Economie History iEe. 3 1 | 0 1 2
Selected Economic Problems, ., ..: Ee. 4 2 0 2 | 4
Freneh.............c.ooiil .1la 3 0 3 | 6
Differential Equations... iMa. 10 a 2 o] 4 “ 6
Physieal Optics....... . Ph. 20 b 8 1 0 | 6 | 9
Opties Laboratory . Ph. 21 b ol 6 | o} s
Assembly........... ' 1 0 0 | 1
Elective. .........0..ovviunnun S [oooen. ‘ ...... i 9
Introduction to Mathematical | b |
Physics......cvvvvivevnnn. 'Ph. 15 a 3 7 0 | 8 9
Definite Integrals 102 3.1 0 | 6 1 9
Organic Chemistry Ch. 41 a 3 . 0 i b H 8
Organic Chemistry Laboratory Ch. 46 a 0 ‘ 6 ‘ 0 [ 6
Chemical Principles.......... ch 21 a 3 0 6 9
Direct Current Machinery. .. \E 10 2 (0 ‘ 3 | 5
Direet Current Laboratory. E. 3 o] ‘ 3 | 2 H 5
*Research ..................... F T P L A | 9
*Kinetic Theory ................ i 5 { 0 } 10 i 15
2ND TERM | { 'l

English and Current Topies. ., .. En 10b 2 0 4 [ [
French....................... 1b 3 | o ¢ 3 | 6
Differential Equations.......... ! Ma 10 b 2 0 ‘ 4 ‘ 6
Electricity and Magnetism...... 'Ph.7a 3 0 i 6 | 9
Electrical Measurements. ...... Ph.8a 0 ‘ 4 2 6
Assembly 1 0o | 0 1
Elective, .. .........ooovveeefoveaiii i femeens Loeeenn 15

Introduction to Mathem ‘ ;
Physics 3 0 6 9
*Thermodynamics. ........... ’J 111 5 0 10 15
Organic Chemistry ... ... ... |Ch. 41 b 8 .| 0 . 5 | s
Organic Chemlstry Laboratory Ch 46 b 0 | 6 0 6
Chemieal Principles.......... h. 21 b 3 0 6 9
Thermodynamic Chemistry. . Ch. 22 3 o | 6 9
Alternating Current Machmery E. 12 2 ‘ 0 | 3 5
AlternatingCurrent Laboratory' E. 5 0 3 ‘ 2 5
*Research ...................... N EE TR R PR [ 6-15

I

. 3rp TERM |
English and Current Topies 2 10 } 4 6
French....... . .......0......... . 3 0 1 8 | 6
Differential Equations.......... . 2 0 4 | 6
Electricity and Magnetlsm ...... i 3 0 6 9
Electrical Measurements. . 0 ‘ 4 2 ;‘ 6
Assembly................... .. oo 0y 1
Eleetive. ... ... ... ... e e i 15
*Electron Theory.. 57770 "0 15
Chemical Principles. 3 | 0 6 9
Organic Chemistry... 3 ' 6 , 6 I 15
Surface and Colloid Chem| 3 1 0 | 5 . 8
Steam Laboratory........... M. 28 o 3 1 2 | 5
Organic Chemistry ,........... Ch. 3 0 5 \/1 8
Organic Chemlstry Laboratory Ch. 46 [ 0 6 [ 0 6
*Research . . S N ERT T - 1
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CHEMICAL ENGINEERING AND CHEMISTRY

THIRD YEAR
; Subject Hours per Week | Units
SUBJECTS | Noroher
1 Class | Lab. | Prep. (ChE| Ch
[
isT TERM i i
English and Current Topics ....[En.Ta 3 0 3 i 6 6
Chemical Principles............. Ch.21 a 4 0 6 110 | 10
Organic Chemistry............/Ch. 41 a 3 0 5 & 8 8
Qrganic Chemistry Laboratory.. Ch. 46 a 0 9 0 1 9 9
Scientific German.............. L.34a 3 0 3 6 6
Applied Mechanies ............ Me.7 a 3 0 6 i 9 ..
Advanced Caleulus............/1Ma.8a 3 0 6 1 .. 9
Assembly........ ... ool : 1 0 0| 1 1
2ND TERM “
English and Current Topics .. .. En, 3 0 3 ‘ 6 6
Chemieal Principles............ . 4 0 6 10| 10
Organic Chemistry. ........... :Ch. 3 0 5 I 8 8
Organic Chemistry Laboratory.. Ch. 46 b Y 9 0 9 9
Scientific German....... e L.34b 3 0 3 | 6| s
Applied Mechanies ............ Me.7b 3 0 6 ‘ 9| ..
Advanced Caleulus. ........... Ma.8 b 3 0 6 .. 9
Assembly..... e i 1 0 o 1 1
3rD TERM ‘
English and Current Topics . En.Te 3 0 3 6 6
Economics.....o.vovevnanai., !Ec. 2 3 0 3 61 6
Chemical Principles............ iCh.21 ¢ 4 0 6 10 | 10
Organie Chemistry............ ICh. 41l ¢ 3 0 5 | 8 8
Elements of Heat Engineering. . M. 21 3 0 3 6| ..
Machine Drawing. ............ D. 8 0 3 0 L 3
Advanced Calculus .. Ma.8¢ 3 0 6 |- 9
Physical Chemistry Laboratory. .- Ch. 26 0 9 o |9 9
*Physico-Chemical Research..... 0 10 0 | 10|10
(replacing Ch. 26) i !
Assembly.............. ... 1 0 o ] 171
i I
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CHEMICAL ENGINEERING

FOURTH YEAR

SUBJECTS

Subject
Number

Class

Lab.

Hours per Week

Prep.

1sT TERM

English and Current Topics
Economie History ........

Instrumental Analysis.....
Direet Current Machinery
Direct Current Laboratory. . ... |
Industrial Chemistry...........
Electro Chemistry.............
Assembly.................c0.

2ND TERM

English and Current Topics
GeOlogY v veveernrnnnanennn '
Chemical Engineering.......... i
Alternating Current Machinery. ‘

Alternating Current Laboratory o)

Research...................

A qesnra b les
ABSEIMIOLY vt cvnvnnenonsvonnoans i

3rD TERM
English and Current Topies..... IE

Geology...............cooe \‘G

Chemical Engineering .........
Colloid and Surface Chemistry. .
Steam Laboratory ............. i
Research..................... ‘
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CHEMISTRY

FOURTH YEAR

[ Subject

SUBJECTS ' Number
: Class
!
1sr TERM !
English and Current Topics..... En. 10 a 2
Economie¢ History..............[Ee. 8 1
Selected Economie Problems. 2
Industrial Chemistry ........ 41
Electro Chemistry........ 3
Instrumental Analysis 0
Research..................... i 1
Assembly..................... 1
2ND TERM
English and Current Topiecs En.10 b 2
QOrganic Chemistry............ i
(Special Topies)............. iCh. - - 3
Geology ..o ivieeniniannnenan. 1Ge. 12 3
Eleetive in Physics, Mathemati
or Chemistry.......... 5
Research. .. . . 1
Assembly..................... 1
3RD TERM !
English and Current Topics. . ... En.10 ¢ 2
Geology .....oovviiiiiniiiiannn Ge.1b 3
Colloid and Surface Chemistry.. Ch. 29 3
Elective in Physics, Mathematies,
or Chemistry...............0.......... 5
Research..................... ICh. 70 1
Assembly......o.ooiiiinnn... } 1

Hours per Week

Units
Prep.
4 6
1 2
2 4
6 10
6 9
4 10
0 9
0 1
4 6
6 9
3 6
10 15
1 12
0 1
4 6
3 6
5 8
10 15
0 15
0 1
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Schedules of the New Undergraduate Conrses

The schedules presented in the following pages
are those offered to classes entering the Institute in
1924 or thereafter. For classes that entered before
1924 the Course Schedules given on pages 109 to 122
are still in effect.

The number of units assigned in any term to any
subject is the total number of hours per week de-
voted to that subject, including class and laboratory
(or drawing room) work and the estimated time for
outside preparation. The year is divided into three
terms.

ALL COURSES
FIRST YEAR, ALL THREE TERMS

[ Subject Hours per Week .
SUBJECTS | Number Units
! Class | Lab. | Prep.
English.......... En.labe| 38 0 3 6
Physies.......... Ph.2abc 4 2 6 12
Chemistry.......[Ch.1abe| 38 6 3 12
Mathematics . . . .. Ma.labe 4 0 8 12
Orientation.......|SS. 1abe 1 0 0 1
Assembly........ 1 0 0 1
Drawing or Shop*. 0 |3or4 0 3or4
Physical
Education. ..... 0 3 0 3
Military Science..|Mi. labec| 1 2 1 4
\ 54 or 55
SUMMER (FIRST 1
TWO WEEKS) i
Drawing or Shopt l 3or4

*Each student takes altogether 6 units of Drawing and 8 units of Shop,
distributed through the three terms and the summer period.

TStudents who present satisfactory evidence of proficiency in either of these
subjects or who are excused from an equivalent number of units of other sub-
jects may complete both Drawing and Shop during the school year.
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ENGINEERING

FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, AND
ELECTRICAL ENGINEERING

SECOND YEAR, ALL THREE TERMS

Hours per Week

"Units

SUBJECTS !Class | Lab. [Prep.‘
‘ N
Mathematics. .................... | 4 o 8 112
Physies............ ..., P4 2 6 12
History.......... ..ot 3 0 3 6
Drawing; Descriptive ‘ i
Geometry...................... roo 6 0 | 6
Mechanism } 3 3 | 4 }
Surveying  Hf............. 3 4 3 10
Engineering Chem. 4 0 | 6
Assembly........................ 1 0 0 1
Military.............. .. ... ... 1 2 1 .4
Physical Education................ 0 3 0 3
| . 54

fEach student takes one of these subjeets in each of the three terms.
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ENGINEERING

THIRD YEAR

Number of Units
SUBJECTS 1st | 2nd | 3rd
Term | Term | Term

English and History.................. 6 6 6
Current Topies*................ ... .. 2 2 2
Assembly........... ... ... ... .. ... 1 1 1
Economics.......................... 6 6 -
Business Law........................ - .. 6
Geology; Paleontology................ 9 9 9
Applied Mechanies................... 14 14 14
Physical Education.................. 3 3 3
Flectives, asbelow................... 12 12 12
53 53 53

Electives:
SurveyingC. ... ..................... 6 6 | ...
HighwaysC. ... .................... C - 6
Machine Drawing and DesignM, .. .. .. 6 6 6
ElectricityE 2or 3 terms)........... 12 12 12
Differential Equations................ .. e 12
Advanced Caleulus................... 12 12 .
Accounting (2 terms) 6 6 6
Business Study..................... 6 6 6
Military Engineering P06 6 6

C Recommended to students preparing for Civil Engineering.
Recommended to students preparing for Mechanieal Engineering
Recommended to students preparing for Electrical Engineering.
¥Consisting of reports and conferences on current political, social, and
econontic problems.
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ENGINEERING

FOURTH YEAR

Number of Units

SUBJECTS 1st 2nd | 3rd
Term | Term | Term
English and History........... e 9 9 ..
Biology; Anthropology................ .. . 9
Current Topies....................... 2 2 2
Assembly............... ... L. 1 1 1
Engineering Conferences. ............. 2 2 2
Hydraulies. . ...................... .. 12 ..
Heat Engineering. . .................. 12 ..
Reinforced Concrete.................. Y 6
Structures }
Direct Currents N 12 12 12
Alternating Currents
Testing Materials Laboratory
Hydraulic Laboratory }* ........ 6 6 6
Steam Laboratory
Electives, asbelow. . .............. ... 6 6 12
50 50 50
Electives:
Those of third year; also:
Railway EngineeringC............ ... 6 6 6
StructuresC.... ... .. ... ... oo 12
Machine Design™. .. ............... 6 6 6
ThermodynamiesM . ... ............|.. ... 6
Direct Current Machinery®,.........[...... e 6
Electrical Engineering Laboratory®E.. |.... .. e 6
Business Studies. . ............. .. 6 or 12/6 or 12/6 or 12
Military Engineering................ 6 6 6

CRecommended for students preparing for Civil Engineering.

MRecommended for students preparing for Mechanical Engineering.

ERecommended for students preparing for Electrical Engineering.

*Each student takes one of these subjects in each of the three terms.
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PHYSICS AND CHEMISTRY

FOR STUDENTS PREPARING FOR CHEMISTRY, CHEMICAL
ENGINEERING, PHYSICS, ELECTRICAL ENGINEERING,
GEOLOGY, AND MATHEMATICS.

SECOND YEAR, ALL THREE TERMS

Hours per Week "

\

SUBJECTS } Class ’ Lab. | Prep. {g Units
Mathematics. . ............. ... 4 0 | 8 ; 12
Physies....................... 4 2 6 ' 12
History................. ... .. P38 0 3 1 6
German. ...................... ‘i 3 0 3 6
Analytical Chemistry*.......... | 2 6 2 | 10
Assembly . .................... 10 [ |
Military . ... 12 1 4
Physical Education............. ‘ 0 " 3 0 3

I 54

*Students preparing for the Options in Physies, Electrical Engineering, or
Mathematies substitute Organic Chemistry in the 83rd Term.
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PHYSICS AND CHEMISTRY

THIRD YEAR

Number of Units

SUBJECTS 1st 2nd | 8rd
Term| Term | Term
English and History....... ...... .... 6 6 6
Current Topics. .. .o v e 2 2 2
Assembly........... ... ... ... .. ... 1 1 1
Geology, Paleontology. .............. 9 9 9
German. ..............c.. . i 10 10 10
Chemical Principles......... .......... 10 10 10
Physical Eduecation................... 3 3 3
Options, as below., . .................. 12 12 12
53 53 53
Physics, Mathemalics, and Electrical
Engineering Options
Advanced Caleulus................. 12 12 {......
Differential Equations. ... ..........[......|. ..... 12
Chemisiry Option
Crystallography, Mineralogy . ....... 12 . 12 |,
or Advanced Caleulus...............| 12 12 |.... ..
Physico-chemical Laboratory*. .. .....{......|. ..... 12
Chemical Engineering Option
Applied Mechanies................. 12 12 1.,
Physico-chemical Laboratory*.......|...... 12
Geology Option
Crystallography, Mineralogy . ....... 12 12 |......
Surveying..............i .. 12

#0Or Chemical Research for honor students.
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PHYSICS AND CHEMISTRY

FOURTH YEAR

Number of Units

SUBJECTS Ist | 2nd | 3rd
Term | Term | Term
English and History............... ... 9 9 |......
Biology; Anthropology............. ... ..o et 9
Current Topics....................... 2 2 2
Assembly........ ... ... .. ... 1 1 1
Economics........................... 6 6 ... ..
Options, asbelow.................... 34-36 | 36 36
52-54 | 54 48
Physics Option
Analytical Mechanies............... 12 12 12
Electricity . . ..., 12 12 12
Electrical Engineering®............. 12 ) 2
Heat Engineering®................. | 12
Mathematics Option }
Analytical Mechanics...............0 12 12 12
Electricity. . .. .....ooveeenenn... 1z | 12 | 12
Definite Integrals, Complex Variables,.
Vector Analysis.................... 12 12 12
Electrical Engineering Option ‘
Applied or Analytical Mechanics. . . .. | 12 12 |......
Electricity. . ...................... 12 12 |......
Electrical Engineering.............. r 12 12 12
Heat Engineering.................. T 12
Steam Laboratory.................. I ............ 61
Testing Materials Laboratory....... [ P 6t

Other Options (See next page) |

*Or Research for Honor Students.

1Or Analytical Mechanics, 12 units; or Electricity, 12 units.
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PHYSICS AND CHEMISTRY

FOURTH YEAR (Continucd)

. Number of Units

SUBJECTS ! 1st
"Term
Chemistry Option
Organic Chemistry. ....... ... ..... 15
Chemical Thermodynamiecs.... ... ... 9
Atomic Structure. . ......... ...
Colloid and Surface Chemistry....... .. ...
Instrumental Analysis.............. 10
Research........................... ... ..
Chemical Engineering Option
Organic Chemistry. ... ... ... ..... 15
Chemical Thermodynamies.. .. .. .. .. 9

Colloid and Surface Chemistry. ...... ... . ..
Electrical Engineering . . ......... ... ... ..
Heat Engineering. . ... ............. .....
Instrumental Analysis........ ... .... 10
Industrial Chemistry............... ... ...
Geology Option
Chemical Thermodynamics.......... 9
Atomic Structure. . ......... . ... L.

Colloid and Surface Chemistry.............1. . . ...

Petrography............... ... ... .. 12
Field Geology .. ................... . .....
Structural Geology, Stratigraphy..... 12

2nd " 3rd
I_erm\Term
5! e
R
...... 9
12 21
15 6
...... 9
12 12
..... 12
9 .

ol
L9

12 \ 12
12 | 12

130



Schedules of the New Fifth-Uear Courses

The Courses scheduled on the following pages will not be
offered till the school-year of 1928-29. They are here presented
in order to show to prospective students the more specialized
work to which the two new Undergraduate Courses lead.

ALL FIFTH-YEAR COURSES

ALL TERMS

T e i . i Number

SUBJECTS COMMON TO ALL COURSES of Units
Philosophy, Ethics, Psychology. .. ................ 3 9
Current Topies. ... .. : 2
Assembly . .. ... ... 1
Engineering or Research Conferences.............. : 2
Professional Subjects. ......... ... ... .. .. .. .. ... 39
53
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CIVIL ENGINEERING

Num ber of Units

PROFESSIONAL SUBJECTS 1st ond | 8rd
Term } Term | Term
Higher Structures........... ........ 6 [ ......[......
Masonry. . ... 9 ... ...
Machine Design...................... 6 | ...
Irrigation and Water Supply........... e 12 1.,
Railway Engineering.................. e 9 ...
Structural and Civil Engineering Design 9 9 12
SEeWErage. .. .. .cvvivii i 9
Research or Other Thesis.............. 9 9 9
Elective. .. ... ... A 9
39 39 39
MECHANICAL ENGINEERING
Machine Design...................... 12 12 12
Power Plant Engineering and Design. . . 9 12 9
Advanced Thermodynamies. . ......... " I O
Metallography....................... e 6 |......
Research or Other Thesis.............. 9 9 9
Elective.. ... ... oo i R 9
39 39 39
ELECTRICAL ENGINEERING
Alternating Current Analysis.......... 12 (..
Alternating Current Machinery........|...... 12 ...,
Transmission Lines. .. ................|.....|. .. ... 12
Alternating Current Laboratory........ 6 6 6
Electric Traction..................... 6 | ...
Specifications and Design.............. 6 |......]......
Transients. . ..., 6 |......
Dieleetrics. ... 6
Electric Communication...............|[...... 6 [......
Electric Distribution..................1......|. ..... 6
Research or Other Thesis.............. 9 9 9
39 39 39
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CHEMISTRY OR CHEMICAL ENGINEERING*

[

Number of Units

PROFESSIONAL SUBJECTS Ist | 2nd | 3rd
Term | Term | Term
Electives from Four-Year Course in Phy-
sics and Chemistry or Fifth-Year
Course in Physics
Other Electives as follows:
Atomie Structure................... 9 9 9
Physical Chemistry (special topics). . . 9 9 9
Organic Chemistry (special topics)... . 9 9 9
Chemical Engineering * 12 12 12
Research.......................... 12-18 | 12-18 | 12-18
PHYSICS OR MATHEMATICS
Kinetic Theory..................... 12 ...
Thermodynamics...................| ..... 12 ...
Electron Theory......... ... .. .. e .. 12
Mathematical Physics. . ............ 12 12 12
Physical Opties. ................... 12 12 12
Definite Integrals, Complex Variables,
Vector Analysis.................. 12 12 12
Research.......................... 15 15 15
GEOLOGY
Electives from Four-Year Course in
Physics and Chemistry
Other Electives as follows:
Economic Geology..................| 12 12 12
Field Geology...........cvvuennn... 12 | 12 12
Research.......................... 12-18 1 12-18 | 12-18

*Candidates for the degree in Chemical Engineering are required to take
the subject Chemical Engineering. They must alse have taken or take in
this year the engineering subjects ineluded in the Chemical Engineering
Option of the Four-Year Course in Physics and Chemistry
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Description of Wnderpraduate Subierts

AERONAUTICS

Proressor: Harry BATEMAN
InstRUCTOR: ALBERT A. MERRILL

1 a, b, ¢. EirEmMENTARY AExrrowavTIcs.—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. 2. (Bateman) (8 units each term)

4 a, b, ¢. ArropyNamICAL LasoraTory.—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. Prerequisites: Ph. 2.
Throughout the year. (Merrill) (6 units each term)

7. Amrraxe Desigy.—Design and construction of the
wings, fuselage and control surfaces of an airplarae, 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. 2. Second term. (Merrill)

(15 units)

For advanced courses in aeronautics, see page 84.
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APPLIED MECHANICS

Proressor: Freperic W, Hinricus, Jr.

Associate Prorrssor: Romeo R. MartEL

Instructors: GrorceE B. Bricmam, Jr., Grorce Harorn Hor-
gi1xs, Roperr T. Kxarp, Warter W. Ocier, Jr.

Teacaine Ferrow: Roserr C. Burr

1 a, b. ArprLiep 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. 1 a, b, c. If evidence of the satisfactory
completion of a course in Calculus cannot be presented, regis-
tration in Ma. 6 a, b, c is an additional prerequisite. Required
in Civil, Electrical, and Mechanical Engineering, and in Engi-
neering and Economics courses, second and third terms, sopho-
more year. (Hinrichs, Knapp, Hopkins, Burt)

(12 units each term)

4. Gearmic 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. (Martel, Brigham) (6 units)

5. StrExerm or Marerias.—Elasticity and strength of
materials of construction; theory of stresses and strains; elastic
limit; ultimate strength; safe loads; repeated stresses; beams;
flat plates; cylinders; shafts; columns; riveted joints; struc-
tural shapes. Prerequisites: 1 a, b, Ph. 2. Required in
Civil, Flectrical, and Mechanical Engineering, and in Engineer-
ing and Economics courses, first term, junior year. (Hinrichs,
Ogier, Hopkins, Burt) (12 units)
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6 a, b. Testine MarTeriaLs LasoraTory.—Tests of the ordi-
nary materials of construction in tension, compression, tor-
sion and flexure, with determination of elastic limit, yield point,
ultimate strength, and modulus of elasticity; cement tests; tests
of hardness, fragility, and endurance; experimental verification
of formulas derived in the theory of strength of materials.
To be taken in connection with 5. Required in Civil, Elec-
trical, and Mechanical Engineering, and in Engineering and
Economics courses, first and second terms, junior year. (Mar-
tel, Hopkins) (3 units each term)

7 a, b. AppLIED MECHANICS AND STRENGTH OF MATERIALS.
An abridged course for students in Chemical Engineering, con-
densing in the work of two terms as much as possible of the
general field outlined above in 1 a, b, 5, 6 a, b. Prerequisites:
Ma. 1 a, b, ¢, 6 a, b, ¢. Required in the Chemical Engineering
course, first and second terms, junior year. (Hinrichs)

(9 units each term)

EQUIPMENT FOR APPLIED MECHANICS
The equipment in the various laboratories was selected

with great care and with a view to performing such tests
and experiments as are valuable in assisting the student
to gain a thorough understanding of the theory of design,
as well as a practical knowledge of the laws of operation
of the machines and apparatus with which he will come
in contact in his engineering career.

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

Proressors: Anraur A, Noves, Sruarr J. Bares, James E.
Brir, Riciarp C, Tormax

Associate Proressors: James H. Frris, Winriam N, Lacrky,
Howanp J. Lucas

Rresearcm Associates: Jomx J. Aper, Eveexr M. K. Gemixe,
Roscoe G. Dickinson (absent on leave 1924-1925)

Ixstrucror: Ernest H. Swirr

Narionar Researcm Ferrows: A. Krira Brewer, GErorce
Grockrer, Mavrice L. Huaecixs

Researcr Frirows: Ricmarp M. Babcer, Avrexy E. STeary

DuvuPont FeLLOow: Dox M. Yosr

TeacHiNG Ferrows axp GRADUATE Assistants: GomrpoN A,
Axrres, Warkexy P. Baxter, Pavy H. Exmerr, Howaro W.
EstiLt, Stervine R. Hewpricks, L. Merre KirkpaTRICK,
Arrax C. G. Mircurrr, Lixvus C. Paviing, Cmarres H.
Prescorr, Ausert L. Ravyoxp, Wirtiam M. Urg, Oriver
R. Wurr

Thorough training is provided in the five main divi-
sions of the science: inorganic, analytical, organic, phys-
ical, and industrial chemistry. Systematic instruction
in these 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.
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Facilities for research are offered in the various
branches of chemistry (see especially pages 40, 85 and
86).

The experience and training obtained through research
are the most important results of the student’s course in
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. Ivonaanic CmEmistry.—Lectures, recitations, and lab-
oratory exercises in the general principles of chemistry. At-
tention is given to the cultivation in the student of clearness
in thinking, resourcefulness in laboratory work, accuracy in
observation and inference, care in manipulation, and neatness
and clearness in the recording of his work. Required in all
courses, first term, freshman year. (Bell and A ssistants)

(12 units)

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

1 ¢. Quarrrarive Awarysis.—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 A ssistants)

(12 units)

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

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

16. IwstrumENTAL ANALYsis.—A laboratory course de-
signed to familiarize the student with special analytical appa-
ratus and methods, used both for process control and for re-
search. Prerequisite: 12 b. Required in Chemistry and Chem-
ical Engineering courses, first term, senior year. (Lacey)

(10 units)

20. Awomic Structure.—This subject will consist of a series
of conferences on the recent developments of the theories of
electrons and ions, and of the structure of atoms. It is elective
for sophomore students in honor standing in the Courses in
Physics, Physics and Engineering, Chemistry, Chemical Engi-
neering, and Electrical Engineering. Prerequisites: Ph. 1 a-e;
Ma. 6 a, b. Third term. (Millikan, Watson, Noyes, Dickinson)

(6 units)

21 a, b, c¢. Cmemicar Prixcirres.—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.
Required in Chemistry and Chemical Engineering courses,
Junior year. (Bates) (9 units each term)
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22. TuerymonyNamic aND Erecrro-CuemisTry.—A continua-
tion of 21 c. Required in Chemical Engineering and Chemistry
courses, first term, senior year. (Bates) (8 units)

26. Pmvsicar Cmemistry Lasoratorv.—Laboratory exer-
cises to accompany Ch. 21 ¢. Required in Chemistry and Chem-
ical Engineering courses junior year, third term. (Bates)

(9 units)

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

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

43. Oreanic Curmistry.—Lectures and recitations accom-
panied by laboratory exercises, dealing with the mmore impor-
tant compounds of carbon. Prerequisite: 1 c¢. Tequired in
Physics and Engineering, third term, sophomore year. (Lucas)

(11 units)

46 a, b. Oreaxic CurmistrRy Laporatory,—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, first and second terms, junior year. (Lucas)

(9 units each term)

61 a, b. Ixpustriar Curmistry.—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 course, first term, senior year, and in Chemical
Engineering course, first and second terms, senior year. (Lacey)
(10 units first term, 5 units second term)

66 a, b. Cueyicar ExcINeeriNG.—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, ete.) 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)

70-74. Cuemicar Researcm.—Opportunities for research are
afforded to undergraduate students in all the main branches
in chemistry; thus, in analytical or inorganic chemistry (Ch.
70), in physical chemistry (Ch. 71), in organic chemistry
(Ch. 72), in applied chemistry (Ch. 73), and in biochemistry
(Ch. 74). Such research may be taken as electives by students in
honor standing in the sophomore and junior years; and every
candidate for a degree in the Chemistry or Chemical Engineer-
ing course is required to undertake in his senior year an
experimental investigation of a problem in chemistry, 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 to be conferred. (9 to 20 units)

Apvaxcep Sursrers in CuEMistrYy.—See pages 85 and 86.
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CIVIL ENGINEERING

Proressor: I'raxxuiy Tizomas.

Associate Proressors: Romeo R. Marrer, Witniam W,
Mi1cHAEL.

Ixstrucron: IFrEp J. CoNVERSE.

1 a. SovrveviNe.—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, stadia surveys, calculation
and balancing of traverses, topographic mapping and field
methods. Required in Electrical, Mechanical and Civil En-
gineering courses, first term, sophomore year. (Michael, Mar-
tel, Converse) (7 units)

1 b, c. Apvaxcep Survevine.—A continuation of 1 a, cover-
ing topographic surveys, plane table surveys, base line measure-
ments, triangulation, determination of latitude and a frue
meridian by sun and ecircumpolar star observations, curves,
cross-section surveys and earthwork estimates, stream gauging,
draughting room methods and mapping and the solution of
problems. Required in Civil Engineering courses, second and
third terms, sophomore year. Prerequisite: 1 a. (Michael)

(7 units each term)

4. Hiemway ExcINeeriNg.—A comparison of various
types of highway construction; the design, construetion 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. Ramway Excinzerine.—A study of economic 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. (Thomas) (8 units)

8 b. Ramway Sovrvevine.—The theory of railway loca-
tion and surveys; problems relating to curves, track layout,
grades and earthwork, including a study of the mass diagram
as applied to railway earthwork. Required in Civil Engineer-
ing courses, second term, junior. (Michael) (5 units)
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8 ¢. Ramway Survevine.—The class devotes one entire day
a week to field surveys of a railroad location, applying the
principles as outlined under course 8 b. Required in Civil
Engineering courses, third term, junior year. (Michael)

(6 units)

10. Sewerace.—Systems for the collection and disposal of
sewage; the design of sanitary and storm sewers; inspection
of local sewage disposal plants; the drainage of land; cost
assessments. Required in Civil Engineering courses, third
term, junior year. Prerequisite: I 1. (Martel) (7 units)

12 a. Reixrorcep Coxcrere—The theory of reinforced con-
crete design, with a study of the applications of this type of
construction to various engineering structures. Required in
Civil Engineering courses, first term, senior year. Prereq-
uisites: Me. 5, Me. 1 a, C. 20 a. (Martel) (8 units)

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

15. Warer Suppry axp IrricatioN.—A study of modern
practice of the collection, storage and distribution of water for
municipal, domestic and irrigation uses; design, construction
and operation of systems; consideration of the conditions
adapted to irrigation developments, dams, reservoirs, canals;
laws pertaining to irrigation; the economic aspects of projects.
Required in Civil Engineering courses, third term, senior year.
(Thomas) (10 units)

20 a. Tueory or StructUres—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
coursges, first term, junior year. Prerequisites: Me. 5, Me. 1 a.
(Thomas) (11 units)

20 b, c.—TuEORY OF STRUCTURES.—A continuation of 20 a,
covering the design of structural parts, connections, portals,
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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. Prerequisites:
Me. 5, Me. 1 a. (Thomas) (8 units each term)

21 a. SrtructuraL Desiew.—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-
tice is foilowed as affecting both computations and drawings.
Required in Civil Engineering courses, first terrx, senior year.
(Thomas, Converse) (9 units)

21 b. Structurar Destex.—The design of a reinforced con-
crete building 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 c¢. Civin Exeixeerine Desiex.—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 Engineering
courses, third term, senior year. (Thomas, Maxtel)

(12 units)

25. EremeENTs oF Civin ExciNeEriNG.—An abridged course
of design and construction methods for structuares of wood,
steel, masonry and reinforced concrete. Required in Mechan-
ical Engineering courses, second term, and Electrical Fngi-
neering courses, third term, senior year. (Thoimas, Michael,
Martel, Converse) (7 units)

[SeEe arso Sunsects E. 8, 5, 16, 64; Ec. 17, 25; H. 1, 2, 5, 6;
M. 1,5,21; Me. 1 a, b, 5, 6 a, b.]
CIVIL ENGINEERING EQUIPMENT

The equipment used for instruction in Civil Engineer-
ing may be grouped under the following he ads: instru-
ments for field and office work; models; arad reference
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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.

Fimp axp Orrice IxstromenTs.~—Transits, levels, rods,
rangepoles, tapes, etc., in such numbers as fully to equip the
students for field exercises. The equipment also includes the
instruments necessary for work requiring the use of solar at-
tachments, cextant, plane-tables, prismatic compass, aneroid
barometer, and a current meter for stream gauging. Plani-
meters, pantographs, protractors, special calculating instru-
ments, and beam compasses are used by the students in office
worl.

Moprrs.—The department has model bridge trusses of wood,
g0 constructed as to illustrate the behavior of the truss mem-
bers under strain; model bridge joints; a locomotive slide rule,
and a collection of structural shapes and construction mate-
rials.

RerFerExce Mareriar.—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.

Trstivag Materiarn Laporarory.—(Described on page 136.)
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.

Hypravrics Lasorarory,—For equipment and description see
page 162,
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ECONOMICS AND GOVERNMENT

Proressors: Pavr Prricorp, Gramanr A. Laive
IxstrucTor: ArBErT 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 mamn of affairs.

2. Gexenrar Ecoxoxics—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, Laing) (6 units)

3. Ecoxomic Hisrory.—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 inx all courses,
first term, senjor year. (Laing) (2 units)

4. Serecrep Ecoxomic ProBLEms.—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, senjor year. (Laing) (4 units)

11. Srarisrics—Statistical methods and the graphic por-
trayal of results, with their application to concrete business
problems. Required in the course in Engineering and Eco-
nomics, third term, junior year. (Wolfe) (3 units)

14. TaxatioNn.—A study of the general principles of public
expenditure and public revenues with special reference to
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American taxation methods. Required in the course in Engi-
neering and Economics, second term, senior year. (Laing)
(4 units)

16 a, b, ¢, Accountine.—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. AccouxTive.—An abridged course in accounting re-
quired in Electrical, Mechanical, and Civil Engineering courses,
second term, senior year. (Merrill) (8 units)

20. TFivawciarn OrcanNizarion.—A general study of the
financial organization of society. The course includes a study
of the following topics: Principles of money; nature and funec-
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. (Laing) (8 units)

25. Busingss 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
Electrical, Mechanical, and Civil Engineering courses, third
term, senior year. (ILaing) (6 units)

26 a, b. Business Law.~—Similar in scope to Ec. 25, but
giving a more extensive treatment of the different subjects
considered. Regquired in the course in Engineering and Eco-
nomics, third term, junior year, and first term, senior year.
(Laing) (8 units each term)
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30 a, b, Business Abpmivistrarion.—General consideration
of the problems of business and more detailed study of the
main problems, including location of industry and plant, scien-
tific 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 Ecormomics course,
first and second terms, senior year. (Laing)

(8 units each term)

34. Corroration Iixance—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 terma, senior year.
(Laing) (6 units)

40. InpusTrIAL Praxts—A study of the methods that are
employed in machine shops and manufacturing plants. The
course is especially adapted to the needs of the practicing en-
gineer. Required in Mechanical Engineering and Engineering
and Fconomics courses, third term, senior year., (Clapp)

(6 units)

45, SEMINAR IN Social ANp Ecoxomic OrGaxtzarion.—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 guild and feudal systems, evolutiorn 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 prolblems treated
in the lecture. Tlective, senior year, second termx. (Laing)

(4 units)
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50. Uxrtrep StatEs GovERNMENT AND Porirrcs.—This course
is intended to give the students a fuller understanding and
appreciation of the Constitution of the United States, and
draw their attention to American political ideals. It deals
also with the administrative organization and activities of our
national government, and with the structure and functions
of the state government in the United States. There will
be three lectures a week. Reports on selected topics will be
required from each student. Required in all courses. (Peri-
gord) (6 units)

55. MuxicreariTies—An examination of the origin, de-
velopment, and organization of the modern city, and a com-
parative study of municipal government in Europe and
America. Special attention is given to a comparison of the
operation of the three characteristic forms of city government
in the United States: Federal, Commission, and City Manager.
Required in the course in Engineering and Economics, second
term, senior year. (Perigord) (3 units)
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ELECTRICAL ENGINEERING
Provessor: Rovar W. SORENSEN
Assisraxt Proressor: Grorce TForster
Instructor: Francrs W. MaxsTapr
AssistanTs: Jay J. DEVog, Frep L. Poork, Oxro F. Rirz-
mANN, Eowix L. Rosg, D. Dwicur Tavior

2. Dmecr CureeExts.—Theory and practice of direct cur-
rent machinery, and measuring instruments. Numnerous prob-
lems are solved. Text: Principles of Direct Current Ma-
chines, Langsdorf. Prerequisites: Ph. 2; Ma. 6 a, b, c. Re-
quired in Electrical and Mechanical Engineering and Engineer-
ing and Economics courses, first term, junior year. (Sorensen,
Forster, Maxstadt) (8 units)

3. Dmecr CurrExt Laorarory.—Supplementary to 2, 10,
and 16. Uses of measuring instruments, determination of direct
current machinery characteristics, and the operation of direct
current motors and generators. Required in Klectrical and Me-
chanical Engineering, Engineering and Economics, and Physics
and Engineering courses, first term, junior year, and in Civil
and Chemical Engineering courses, first term, senior year.
(Forster, Maxstadt, Poole, Rose, Ritzmann, Taylor, DeVoe)

(5 units)

4. Princierzs oF ArTeRNATING CuRrENT LEN GINEERING. —
Elementary study of alternating currents by amalytical and
graphical methods. Theory of alternating current measuring
instruments; inductance, capacitance, harmonic electromotive
force and harmonic current; problems of reactive circuits;
resonance; problems of coils in series and multiple; single and
polyphase " alternators; single and polyphase systems; syn-
chronous motors; rotary converters; transformers; induction,
and single phase motors. Numerous problems are worked.
Required in Electrical and Mechanical Engineering courses,
second term, junior year. (Sorensen, Forster, M axstadt)

(8 units)

5. Avrerxaring Currext Laporarory.—Supplementary to
4, 12 and 18. Uses of alternating current indicating and
recording instruments; determination of characteristics of al-
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'ternating current machinery, operation of alternators, induc-
tion and synchronous motors, and transformers. Required in
Electrical and Mechanical Engineering, Engineering and Eco-
nomics, and Physics and Engineering courses, second term,
junior year, and in Civil and Chemical Engineering courses,
second term, senior year. (Torster, Maxstadt, Poole, Rose,
Ritzmann, Taylor, DeVoe) (5 ‘units)

6. Erecrricar Macmixery.—A continuation of courses 2
and 4. The application of the principles taught in these
courses to the study and opcration of direct and alternating
current machinery. Required in Electrical and Mechanical
Engineering courses, third term, junior year. (Sorensen, For-
ster, Maxstadt) (7 units)

7. Irecrrican Laporarory.—A continuation of 3 and 5.
Lfficiency tests of direct and alternating current ma-
chinery, operation of motors and generators in parallel, cali-
bration of indicating and recording meters. Required in Flec-
trical and Mechanical Engineering courses, third term, junior
year. (Forster, Maxstadt, Pcole, Rose, Ritzmann, Taylor,
DeVoe) (5 units)

10. Dmecr Current MacHINERY.—Abridged course in
direct currents similar to 2. Prerequisite: Ph. 2. Required in
Physics and Engineering courses, first term, junior year, and
in Chemical FEngineering courses, first term, senior year.
(Maxstadt) (5 units)

12. Axrervarive Correxrt MacHINERY.—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) (5 units)

16. Dmecr Current Macmivery.—Similar to 10. Re-
quired in Civil Engineering courses, first term, senior year.
(Sorensen) (7 units)

18. Awvrerxating CurreExt MacHINERY.~—Similar to 12.
Required in Civil Engineering courses, second term, senijor
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year, and in Engineering and Economics courses, second term,
junior year. (Maxstadt) (7 units)

20, Avrernvatine CurrENT Awnaryvsis.—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, Forster) (9 units)

21. AvrterNATIiNG CurreNT Lasorarory.—Complete tests of
the synchronous motor; the operation of synchronous machines
in parallel; complete tests of transformers; study of polyphase
connections; rotary converter tests; photometric measurements;
use of the oscillograph; testing of magnetic materials. Re-
quired in Electrical Engineering courses, first term, senior
year. (Forster, Maxstadt, Poole, Rose) (6 units)

22, Ixpucrron Macuixery.—An advanced study of the
stationary transformer, with special emphasis upon problems
of multiple operation which involve problems of polyphase
polarity, together with single and polyphase multiple circuits.
Required in Electrical Engineering courses, first term, senior
year. (Sorensen, Forster) (9 units)

28. Irecrric Tracriox.—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 ira Electrical
Engineering courses, second term, senior year. (Forster, Max-
stadt) (10 units)

80. FErrcrrie LicuTine AND Power Disrrmvrio~.—Electrie
distribution and wiring; calculation of simple altermnating cur-
rent circuits; installation and operation costs and selling price
of electric power. Required in Mechanical Engineering courses,
third term, senior year. (Maxstadt) (4 units)

33. FEircrricar ExciNeeriNe¢ LaBoraTory,—Sup plementary
to courses 6, 20, 52. Testing insulating materials, and
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comparing dimensions and design of electrical machines found
in the laboratories of the Institute. Required in Electrical En-
gineering courses, third term, senior year. (Forster, Max-
stadt) (4 units)
40. Avvancep ALTERNATING CurrENT 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 BElectrical Engineering courses, third term, senior year.
(Forster, Maxstadt) (6 units)
44. Erecrric Power Trawnsnission.—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. (Sorensen, Forster) (10 units)

48. Srecrricarions aNp DresieNy or Erecrric MacmiNes.—
Preparation of specifications and design calculations for al-
ternating and direct current machinery. Required in Electrical
Engineering courses, third term, senior year. (Sorensen)

(4 units)

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

(5 units)

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

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

62 a, b. Vacuvum Tuses.—Theory, construction, characteris-
tics, application and operation of Vacuum Tubes, as used for
electrical purposes. Prescriptive first and second terms,
senior year. (Forster) (5 units each term)

[SEE avrso Sunsecrs 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.]
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ELECTRICAL ENGINEERING EQUIPMENT

The laboratories of the department of Electrical
Engineering are exceptionally well equipped with a
large assortment of carefully selected apparatus and
instruments for making fundamental experiments and
conducting research with both direct and alternating
currents. Many of the motors and generators are 10
horse power and 714 kilowatts capacity, respectively,
sizes large enough to give standard characteristics and
teach respect for power currents, but at the same time
small enough to avoid heavy current manipulations and
consequent distraction of the student’s attention from
the true objective of the work. These standard units are
grouped in pairs as motor-generator sets which may be
interconnected to simulate a power or distributing
system.

This apparatus may be classified under the following
headings: Power apparatus—alternators, switchboards,
dynamos, transformers, regulators, etc.; photometer ap-
paratus; calibrating instruments; measuring instru-
ments, and high voltage apparatus.

The high voltage apparatus is grouped in two labora-
tories, one entirely for undergraduate work inn the depart-
ment of Electrical Engineering, where voltages up to
250,000 may be obtained, and the High Voltage Labora-
tory described on page 40 for the more advanced work.
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ENGINEERING DRAWING

InstrRUcTOoRs: GEORGE B. Bricmam, Jr., Hexry G. Corpes,
Crarexce V. Eiriort

The courses in Engineering Drawing are arranged to
equip the student with the technique of graphie 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. Drawine axp Lerrerine.—Covers the use of instru-
ments, the study of geometric constructions, and the study and
practice of freehand lettering. (3 units)

1 b. Drawixe axp Lzrrerixc.—Infroduces the study of
orthographic projection, freehand sketching, and dimensioning,
and continues the study and practice of freehand lettering.

(3 units)

1 a and b are required for all courses in the freshman year.

1 a is taken either in the first or the third terms.

1 b is taken cither in the sccond term or the first two weeks
of summer,

2 a. Drawixe axp Dzscriprive Gromernv.—Continues the
study of orthographic projection by means of simple working
drawings and the solution of elementary problems in descrip-
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tive geometry. Required in Electrical, Mechanical, and Civil
Engineering courses, first term, sophomore year (1925-1926).
(6 units)

2 b. Drawine axp Descrierive Geomrrry.—Involves the
study and execution of more complicated working drawings,
the solution of more advanced problems in descriptive geom-
etry, and the study of oblique, isometric and perspective draw-
ing. Required in Electrical, Mechanical and Civil Engineering
courses, second term, sophomore year (1925-1926). (6 units)

2 ¢. MacmiNne Drawing axp Descrrerive GEOMETRY.—In-
volves the study and execution of technical sketches from ma-
chine parts, and detail and assembly shop drawings, the study
of advanced problems in descriptive geometry, and the study
of empirical equations applied to machine design. Required
in Electrical, Mechanical, and Civil Engineering courses, third
term, sophomore year (1925-1926). (6 units)

5. Macmixe Drawine.—Detail sketches of machines in
the shop and laboratory, followed by detailed drawing suit-
able for shop use. TEmphasis is placed on general principles
and the best accepted methods of representation. Prerequisite,
D1 a,b, ¢, d Required in Electrical, Mechanical and Civil
Engineering courses, first term, sophomore year, (3 units)

6. Macmive 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. MacuIiNeE Drawixe.—Similar to course 5. Required in
Chemical Engineering courses, third term, junioxr year.
(8 units)
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ENGLISH AND HISTORY

Proressors: Cuintoxn K. Jupny, Paur PEricorp
AssociateE Proressor: George R. MacMinx
InstrRUCTORS: WiLLiaMm D. CRANE, STANLEY M, PARGELLIS

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, ¢. Ewxcrsu axp Historv.—This course is designed

to give the student a thorough review of the principles of
composition; a familiarity with some of the great names and
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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 clearncss, exactness, and force in the expres-
sion of thought. - The student is offered every encouragement
to self-cultivation, and is expected to show signs of his intel-
lectual growth in the increasingly effective form and matter of
his written and oral work. The work of the honors section is
such as especially to foster the spirit of intellectual initiative.
Each student pursues at some length a carefully chosen subject
in accordance with elementary principles of research. The
members of this section are held to particularly high standards
of excellence in writing and speaking, and are expected to
undertake a considerable amount of cultural, as well as techni-
cal, reading. Required in all courses, throughout the freshman
year. (6 units each term)

4 a, b, . Excusm axp History.—Iectures onr the history
of Europe and America since 1770 will be supplemented by
class discussions and exercises to ensure a grasp of the funda-
mental ideas, the events and movements underlying present
social and political conditions. Required in all courses,
throughout the sophomore year. (6 units each term)

7 a, b, c. Ewerisa anp CurreNT Torics.—The literary inter-
est of this course is centered in some of the chief writers
belonging to one or more of the main periods in English and
American literature. Special attention is also given to the
historical background of the works assigned for reading. The
study of current topics is articulated with a sel ected weekly
Jjournal of general information and opinion. A pproximately
one-third of the time allowed for the course is given to class
discussion of political, social, and scientific subjects. Required
in all courses, throughout the junior year. (6 units each term)

10 a, b, ¢. Excrisa axp Currext 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
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the student nearing graduation should be qualified to under-
take. Required in all courses, throughout the senior year,
(6 units each term)

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

15. SeerLuing.—This course may be prescribed for any
student whose spelling, general or technical, is unsatisfactory.
Prescriptive. (No credit)

20. Summer Reapine.—Credits are allowed to the maximum
number of sixteen for vacation reading from a selected list of
books in various subjects, and written report thereon. See
printed pamphlet for detailed regulations.

(Maximum, 16 credits)
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GEOLOGY

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 interest to the geologist than T.os Angeles

County.

1 a, b. Groroey.—A presentation of the broader facts of
the subject from the latest viewpoint and with due regard to
the cultural value of the science; the history of the earth, the
work of inorganic evolution, stellar as well as terrestrial. Re-
quired in Chemical Engineering and Chemistry courses, first
and second terms, senior year, and in all other courses, first

and second terms, junior year. (6 units each term)
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Regular instruction in all the important branches of
geology will be offered at the Institute in 1926 and
thereafter.
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HYDRAULICS

Proressor: Roserr L. Davcuerry.
AssociaTE Proressor: Wirrian W. MIcHAEL.
IxstrUcTOR: Frup J. CONVERSE.

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 Electrical,
Mechanical, and Civil Engineering, and Engineering and Eco-
nomics courses, second term, junior year. (8 units)

2. Hyoravric Lasoratory.—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 Iconomics
courses, secend term, junior year. (3 units)

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

6. Hypravric Laporatory.—Tests of impulse and reaction
turbines, of centrifugal and other pumps, and of other hydrau-
lic apparatus. Required in Electrical, Mechanical, and Civil
Engineering courses, third term, junior year. (3 units)

EQUIPMENT FOR HYDRAULICS

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

Proressors: IHarry C. VaN BuskiRk, HarrRY BATEMAN

Associate Proressor: LuTHER E. WEaRr

AssistaxT Proressor: Crype WorrE

Instrucror: Witniam N. Bircusy

Teacuaine FELLows axp Asswstaxts: Hervey C. Hicks, Rarpu
E. Wixcer, WiLrs H. Wise

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 a, b, c. TFresuman Marmemarics~—Including the funda-
mentals of Analytical Geometry, certain topics in College Al-
gebra, and some of the principles of the Differential and
Integral Calculus. Required in all courses, throughout the
freshman year. (12 units each term)

2 a, b, ¢. Sorpmomore Maruemarics.—Includes additional
topics in Analytical Geometry, and completes the usual sub-
jects of the Calculus, begun in the freshman year. Required
in all courses, throughout the sophomore year.

(12 units each term)

Courses 1 4, b, ¢, and 2 a, b, ¢, form a continuous two-year
course in Analytical Geometry, College Algebra, and the Dif-
ferential and Integral Calculus.

8 a, b, c. Apvanxcep Carcurus.—Planned to extend the knowl-
edge gained from the previous studies in Calculus and Analytic
Geometry and to lay a better foundation for advanced work
in mathematics and science. Required in Physics and Engineer-
ing and Chemistry courses, throughout the junior year.
(Van Buskirk) (9 units each term)
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10 a, b, ¢. Drrrorexwian Equations.—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, ¢. TRequired in Physics and Engineering
and Physics courses throughout the senior year. (Bateman,
Wear) (6 units each term)

12. Propavmiry axp Least 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)

For advanced courses in mathematics, see page 81.



MECHANICAL ENGINEERING 165

MECHANICAL ENGINEERING

Proressors: Rosert L. Davererty, W. Howarp Crapp,

Associate Proressor: Romeo R. MarTEL.

Ixstrucrors: Crarexce V. Erviort, Rosert T. Kvarr, WarTER
W. Qcrer, Jn.

1. Mrcmaxism.—Analytical study of machine elements
and their combinations; velocity and acceleration relations in
machines and methods for securing desirable motions. Class
discussion, problems and drawing board studies. Required in
Electrical, Mechanical and Civil Engineering courses, first
term, sophomore year. (Clapp, Ogier, Elliott, Knapp)

(9 units)

2. Mrcuansm.—A continuation of Course 1, with special
reference to valve gears, governing devices, and other power-
plant machinery mechanisms. Required in Mechanical and
Electrical Engineering courses, second term, sophomore year.
(Ogier, Elliott) (7 units)

5. MacuiNe DrsieN.—A study of the fundamental princi-
ples of machine design; energy and force problems; straining
actions in machines; axles, shafting, and couplings; springs,
tubes and flat plates; screws and screw fastenings; keys and
cotters; force and shrink fits; flywheels, pulleys, and rotating
disks; machine frames and attachments. Class work and
drawing board studies. Prerequisites: Me. 5, 6 a, b. Required
in Mechanical, Electrical, and Civil Engineering courses, sec-
ond term, junior year. (Clapp, Ogier, and Assistants)

(7 units)

6. MacHINE Drsigy.—A continuation of Course 5. Riveted
fastenings; belt and rope transmission; chains; friction wheels,
brakes, and clutches; toothed gearing; spur, bevel, and screw
gears; journals, bearings, and lubrication; balancing of ma-
chine parts. Required in Mechanical and Electrical Engineer-
ing courses, third term, junior year. (Clapp, Ogier) (7 units)

7 a, b, ¢. Apvaxcep MacuHINE Drsiex.~—Each student will
make a dctailed study, under the guidance of the instructor,
of some particular problem in design involving a thorough
acquaintance with what has been accomplished in that field,
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and an appreciation of the various factors that influence the
design. The work includes rescarch reading, computations, and
drawing board studies, and seminar for joint discussion of
the several problems. Required in Mechanical Engineering
courses, senior year. (Clapp) (7 units each term)

8. Macmixe Desiew.—The complete design of some ma-
chine with the necessary shop drawings. Required in Me-
chanical Engineering courses, second term, senior year.
(Clapp) (7 units)

9. Om axp Gas Excive Desion.—A study of the prin-
ciples and a comparison of diffevent types of two and four
cycle, horizontal and vertical, oil and gas cngines. A critical
study of the problems involved in proportioning valve open-
ings, cylinder castings to minimize temperature strains, fuel
injection, timing, balancing, ete. Required in Mechanical En-
gineering courses, third term, senjor year. (Clapp) (7 units)

12, Merarnvrey axp Hear Trearsext—A study of the
methods used in manufacturing iron, normal carbon steels,
the specisl alloy steels and other engineering alloys. A study
of the relation of the chemical composition and erystal struc-
ture of the metal to its physical behavior. The principles gov-
erning modern heat treatment methods are studied. The va-
rious 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. (Clapp) (8 units)

15. Tmrrmopywamics.—Principles of thermody namics, dis-
cussion of properties of gases, saturated and superheated va-
pors, various cycles of vapor engines and internal combustion
engines. Prerequisites: Me. 1 a, b. Required in Electrical and
Mechanical Engineering courses, third term, juniox year.
(Daugherty, Knapp) (7 units)

16. Hear Excives.—Continuation of 15, Comxmparison is
made of ideal and actual cycles of vapor, hot air zand internal
combustion engines. Relative economics of steam engines, tur-

1A portion of the time may be given to Special ¥’roblems at
the option of the instructor.
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bines and internal combustion engines are discussed. Study is
made of flow of vapors and gases through orifices and pipes.
Reguired in Ilectrical and Mechanical Inginecering courses,
first term, senior year. (Daugherty, Knapp) (8 units)

17. Powkr Praxt ExciNvermixe—A study of the appa-
ratus used in power plants of all types with comparisons of
cost of installation and operation. The course includes a study
of the principles of combustion, and of the various apparatus
of the power plant, including boilers, heaters, economizers,
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-
cludine some of the best and most modern equipment. Fre-
quent inspection trips arc made to these plants. Prerequisites:
15, 16. Required in Electrical and Mechanical Engineering
courses, second term, senior year. (Daugherty) (8 units)

18. Powrr Praxnw Deswex.—A continuation of the work in
Power Plant Lnginecring with a detailed study of modern
practice. 'T'ypical 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. Hpar Excizzerixve.—Additional work in thermody-
namics with special reference to heating and ventilating, re-
frigeration, and compressors. Prerequisites: 15, 16. Required
in Mechanical FEngineering courses, first termn, senior year.
(Daugherty) (8 units)

21. Errwmexts or Hear Exerxemrise.—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 Physics and Engineering, and Chemical Engineer-
ing courses, third term, junior year. (Ogler) (6 units)

25. Steaxr Lavorarony.—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,
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16. Requircd in Electrical and Mechanical Engineering
courses, first term, senior year. (Daugherty, Knapp)
(5 units)
26. Power Praxt Lasorarorvy.—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 Electrical and Mechanical Engi-
neering courses, second term, senior year. (Daugherty, Knapp)
(7 units)
27. Mecmanicar. Exceinzerine Lasorarory. — 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 im Mechanical
Engineering courses, third term, senior year. (Daugherty,
Knapp) (8 units)
28. Swream Lasorarony.—Similar to 25 but adapted to the
needs of students in Physics and Engineering and Chemical
Engineering. Required in Physics and Engineering; and Chem-
ical Engineering courses, third term, senior year. (Daugh-
erty, Knapp) (5 units)
[SrE arso Sursrcrs C. 1 a, 255 E. 2, 8, 4, 5, 6, 7, 30; Ee, 17,
25,40; 1.1, 2, 5,65 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 stearm and gas
engineering, together with related fields. It includes a
steam laboratory, a gas engine laboratory, a fuiel and oil
testing laboratory, and a small shop. Fach of these lab-
oratories has the necessary equipment and irastruments
for its work. In addition to the standard tests, it is pos-
sible to arrange the apparatus so that certaira research
problems may be attacked. The instruments m ay also be
used in conjunction with equipment in outside industrial

plants for the solution of special problems.
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MILITARY TRAINING

Proressor: Magsor Lewis M. Apaas

AssistanT Prorrssor: Lizutexayt Doswerr Gurnarr
Master SereeaNt: Marexy H. DeGrarr

Master SErGEANT: JosErH Laracy

Firsr Serceant: Lovurs H. Bamry

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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years of the basic course is a prerequisite for gradua-
tion. Uniforms, text-books, and other equipment are
provided by the Government, and are loaned to the stu-
dents while pursuing the basic course.

A basic summer camp is held each year at a U. S.
Army cantonment. Attendance at this camp is optional.
The Government furnishes clothing, food, and quarters,
and pays travel expenses to and from the camp.

1 a, b, ¢. Murrary Sciexce axp Tacrics (Basic Course).—
Freshmen work consists of drills, lectures, and recitations cov-
ering the following subjects: Infantry drill and leadership,
rifle marksmanship, interior guard duty, hygiene, military cour-
tesy and discipline, Praciical instruction is given in knots and
lashings, field fortifications, map reading, map making, and
pontoon bridge construction. All freshmen are assigned as
privates in the R. O. T. C. battalion. Required in all courses,
freshman year. (4 units each term)

4 a, b, ¢. Mmmrary ScmNce anp Tacrics (Basie Course).—
Sophomore work consists of drills, lectures, recitations, and
conferences covering the following subjects: Infantry drill,
leadership, musketry, and minor tactics, Practical instruction
is given in knots and lashings, splicing, blocks and tackles,
gins, shears, tripods and field derricks, topographic sketching,
and bridge construction. Selected sophomores are assigned as
corporals in the R. O. T. C. battalion. Required irx all courses,
sophomore year. (4 units each term)

Members of the Reserve Officers’ Trainning Corps
who have completed two academic years of service in
the basic course (or the authorized equivalemt of such
service) and have been selected by the head of the
Institute and the Professor of Military Science and
Tactics as qualified for further training, arc eligible for
admission to the advanced course. Such selected students
receive a money allowance from the United States Gov-
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ernment for commutation of rations of approximately
twenty-seven dollars ($27) per term. They are required
to attend one summer advanced R. O. T. C. Camp of six
weeks’ duration prior to their graduation before becoming
eligible for appointment as reserve officers. The Gov-
ernment furnishes clothing, food, and quarters, pays
travel expenses to and from camp, and pays each student
seventy cents (70c¢) per day for attendance-at this sum-
mer camp. The advanced course covers the instruction
necessary for the training of the students in the duties of
a commissioned officer, who must be not only schooled
in the theory of war, but skilled also in practical leader-
ship, with trained judgment, resourcefulness, and initia-
tive.

7 a, b, ¢. Miuitary ScieNce axp Tacrics (Advanced
Course).—Junior work consists of recitations and conferences
on the following subjeets: Minor tactics, field fortifications,
demolitions, roads, and railroads. The junior class furnishes
the cadet sergeants and first sergeants for the R. O. T. C.
battalion. Elective in all courses, junior year.

(5 units each term)

10 a, b, c¢. Miritary Sciexce axp Tacrics (Advanced
Course) .—Senior work consists of recitations and conferences
in the following subjects: Military bridges, military law,
Engineer organization and operations. Practical instruction is
given in civil-military construction, mapping, and map repro-
duction. The cadet officers in the R. O. T. C. battalion are
selected from the senior class. Elective in all courses, senior
year. (7 units each term)
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MODERN LANGUAGES

Proressor: JoHN R. MACARTHUR.

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
taught, 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.

1 a, b, c. BremenraRy FrRENCcH—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 inn this course.
Required in the Physics and Engineering and Physics courses
throughout the senior year. (6 units each term)

31 a, b, ¢. Frementany GermanN.—A course in plan similar
to Elementary French. Required in Physics and Engineering,
Physics, Chemical Engineering, and Chemistry courses through-
out the sophomore year. (10 units each term)

34 a, b. ScrxtiFi¢c GermaxN,—A continuation of German
31 a, b, ¢, with special emphasis on the reading of scientific lit-
erature. Required in the Physics and Engineering and Physics
courses throughout the junior year, and in the Cherical Engin-
eering and Chemistry courses, first and second terms, junior
year. (6 units each term)



PHYSICAL EDUCATION 173

PHYSICAL EDUCATION
Puysicar Dmecrorn: WrrLiam L. STtanTON
IxstrRucToR: HAROLD Z. MUSSELMAN
ExayiNiNng Puysiciax: LeRoy B, Smerry, M.D.
Puysiciax 10 Foorsarr Team: Frovp L. Haxes, D.O.

ADVISER 1IN ATHLETICS: DAvID BLANKENHORN

All freshmen and other new stadents must pass a
medical examination before they will be admitted to the
Institute; all other students must satisfy the Department
of Physical Education that they are physically qualified
to continue the work for which they are registered. A
student ambitious to become an engineer must first be
a man with a sound body and stored-up nervous energy,
fundamental to a sound mind and subsequent success.

The program of physical education is designed to give
general physical development to all. When a student
has completed the year’s work he should exhibit some
progress in attaining the following results: (1) strength
and endurance, self-respecting and erect carriage of the
body, and neuro-muscular control; (2) aggressiveness,
self-confidence, courage, decision, perseverance, and ini-
tiative; (8) self-control, self-sacrifice, loyalty, coopera-
tion, mental and moral poise, a spirit of fair play, and
sportsmanship.

1. Puvsicar ExaMINATIONS AND STRENGTH TEsTs ror FRESH-
MEN (First and Third Terms).—Used as a basis of comparison
with other men of same weight and height; corrective exer-
cises prescribed for underdevelopment and deformities. Op-
tional with sophomores.

2. Ixtramurar Seorrs (under the supervision of instruc-
tors).—Competition between classes, clubs, fraternities, in all

sports, including football, cross-country running, track and
field events, baseball, basketball, swimming, boxing, wrestling,
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tennis, handball, etc. Required of freshmen and sophomores
not taking part in intercollegiate sports.

(Freshmen—3 units each term)

(Sophomores—2 units each term)

3. IxTERcoLLEGIATE SrorTs.—The Institute is a member of the
Southern California Intercollegiate Conference. Representa-
tive freshmen and varsity teams in the major sports are devel-
oped and trained by experienced coaches. Fair-spirited and
clean-cut athletic competition is encouraged as a part of the
physical program for its social and physical values, and as a
foundation for genuine college spirit.

(Freshmen—3 units each term)
(Sophomores—2 units each term)

The required work is divided into three parts: (1)
setting-up drill, consisting of progressive calisthenic
movements; (2) group games; (3) fundamentals of
highly organized athletics. ~The formal work for
sophomores is of course more difficult in its execution
than that for freshmen. This work is modified by
various activities designed to encourage voluntary
recreational exercises, including football, basketball,
baseball, track and field athletics, boxing, swimming,
wrestling, and other sports.
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PHYSICS

Proressors: Roserr A, Miprikax, Harry Bareiraw, Pavrn S,
Eesreiy, Luvciexn H. Ginmorg, Ricuarp C. Tonnmaw

Associate Proressor: Earwest C, Warsox

AssistaNT Proressor: Warrer 1. WHITNEY

InstRUCTOR: IRA S. Bowew .

RESEARCH AsSOCIATES: SAMUEL J. BARNETT, VILHELM BJIERKNES,
Staxistaw Loria, C. V., Ramax

Ferrows or THE INTERNATIONAL Epucation Boarn: Orro Orp-

ENBERG, L. Tiomassex
Narronar Researc Frrrows: Hexserr Kamrer, Roy J. Kex-
NEDY, Eowarp H. Kurrtm, Savuer S. Mackrowx, WiLLiay

R. SmyrHE
Researcu Frrrows: Arsert BrorkesoN, Wravimin M. Zaixow-

SKY
TeacHING FErLows AND GraDUATE Assistaxts: Roserr C. Bunr,
G. Harvey Cameron, Cmarres T. Cirase, Jesse W. M.
DuMoxp, Huer K. Duxx, Wavye B. Hairs, Gustar W,
Hararanr, Hervey C, Hicks, R. Mever Laxcer, Herprr S,
Lrix, Enpwaro J. Lorexz, Dovarp H. Loveuriser, Harram
E. Mexpexmarr, Lewis M. Morr-Syrriz, Fren L. Poork,
Orro . Rirzmaxy, Howaro P. Rorertson, Eowin L. Rosg,
D. Dwicrr Tavror, Rarem E, Wixcer, Wiirs H. Wise.

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, Mathematics,
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 uscd. A single weekly demonstration lecture
on alternate weeks, participated in by all members of the
department, adds the inspirational and informational
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element, and serves for the development of breadth of
view.

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

2a,b,c,d, e, f. GeExerar 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.
(12 units each term freshman year)
(9 units each term sophomore year)

5. Eircrrican MreasureMENTs.—Deals with the theory and
use of electrical and magnetic measurements and methods,
with special reference to convenience of use, precision, and
possible sources of error. Prerequisites: 2 a-f; Ma. 6 a, b, c.
Required in Electrical Engineering courses, first term, senior
year. (Loughridge) (8 units)

7 a, b. Eizcrricrty axp MagyeETIsM.—A course of advanced
work in Theoretical Electricity and Magnetism with many
applications to electrical and magnetic apparatus and meas-
urements. Prerequisites: 2 a-f; Ma. 6 a, b, c. Required in
Physics and Engineering and Physics courses, second and third
terms, senior year. (Bjorkeson) (9 units each term)

8 a, b. ELecTRIcAL MEAsUREMENTs.—A course in electrical
and magnetic measurements designed to accompany 7 a, b.
Prerequisites: 2 a-f; Ma. 6 a, b, ¢. Required in P hysics and
Engineering and Physics courses, second and third terms,
senior year. (Bjorkeson, Loughridge) (6 units ceach term)
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12 a, b. Awaryricar. Mecmaxics—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: 2 a-f; Ma. 6 a, b, ¢ . Required
in Physics and Engineering and Physics courses, first and
second terms, junior year, (Robertson) (12 units each term)

15 a, b. INTrRODUCTION TO MATHEMATICAL PHysics.—An In-
troduction to the application of mathematics to physics and
chemistry, and practice in the solution of problems. Prereg-
uisites: 2 a-f; Ma. 6 a, b, ¢. First and second terms. (Loria)

(9 units each term)

20 a, b. Puysicar Orrics.—Lectures and class work deal-
ing with the fundamental theoretical equations of diffraction,
interference, etc., and their experimental verification, Prereqg-
uisites: 2 a-f; Ma. 6 a, b, ¢. Required in the Physics course,
third term junior year and first term senior year. (Whitney)

(9 units each term)

21 a, b. Lasorarory Oprics.—A course in advanced lab-
oratory work in light, consisting of accurate measurements in
diffraction, dispersion, interference, polarization, and spectro-
photometry. Prerequisites: 2 a-f; Ma. 6 a, b, ¢. Required in
the Physics course, third term junior year and first term
senior year. (Whitney) (6 units each term)

For advanced courses in physics, see pages 81-85.
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SHOP INSTRUCTION

Ixstrucrors: Aprmuvr F, Harr, Oscar L. Hearo, Georce D.
Hexcx, Warter W. MarTIN

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

1. Woon Working. Prorerries or Woop axp Ormer Ma-
tERIALS Usen 1x Trvser Coxsrrucrion.—Study of wood growth
and structure from illustrative timber sections; discussion of
the relation of wood-cell structure to strength, hardness, etc.,
of timber; experimental comparison of wood and metals as to
their strength 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. Torcine. Hor WorkiNe or Msrrars—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 MaxiNe, Merar CastiNgs axp THE PATTERNs
Toereror.—Lectures on the requirements of patterns for metal
castings; the necessity for and the determination of the



SHOP INSTRUCTION 179

amount of shrinkage, draft and other allowances; the effects
of chilling and other heat treatments on cast metals; study
of moulding methods and pattern construction.

4. Macuive Smor. Coip Wonkixg oF Merars.—Experi—
ments in the cuiting of metals with shears, files, cold chisels and
drills, in lathes and other machine tools, with especial regard
to the hardness and other properties of the metals, and the
suitability of the tool cutting-edge; effect of speed and feed in
machine tool operation; methods of laying out work; experi—
mental determination of necessary accuracy in the fitting of
machine parts.

1-4. (Above subjects) Required in all courses, distributed
through the three terms and the summer period of the fresh—
man year. (8 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.
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SUPPLEMENTARY SUBJECTS

1 a, b, ¢. OnmExNTATION.—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)

5 a, b, ¢, AssEmBry.—Assembly is held once a week on Mon-
days at 10:50. A maximum of four credits is allowed for
attendance at all Assembly exercises; one credit is to be de-
ducted for each absence, and a record of more than three
absences receives a condition. Conditions are removable on the
satisfactory meeting of special work imposed by the Depart-
ment of English.

(1 unit each term; maximum 4 credits each term)

10 a, b, ¢. ExciNeerine Jourwars.—Recent developments
and noteworthy achicvements in engineering practice are ob-
served and discussed; the student is required to report in
abstract on articles of interest appearing in the sunccessive
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 de-
velopment, 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 Engi-
neering, and Engineering and Economics courses, throughout
the junior year. (2 units each term)



THESIS 181

THESIS

100. Tursis or Sprciar PropruEMs.—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 problems will be
of a comprehensive nature, selected with a view to cor-
relating various fundamental subjects in their applica-
tion. All problems and theses, and records of work done
in preparation therefor, remain the property of the Insti-
tute, and may not be published except by its authority.
The amount of credit depends upen the course.

[For a description of the Thesis Requirements in the Chem-
istry and Chemical Engineering Courses, see page 141.]
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GRADUATE STUDENTS—Continued

Name Course

Kreix, Arrrrr Lovis Ph.
B.S., California Institute of
Technology, 1921; M.S., 1924

Kxare, Ropert Tarsor G.
B.S., Massachusetts Institute of
Technology, 1920

Laxcer, Ruporrir MEvER Ph.
B.S., College of the City of
New York, 1920
M.A., Columbia University, 1921

" Lerx, HErpERT SIULVESTER " Ph,
B.S., University of Buffalo, 1924

Lorexz, Eowarp Josppra Ph.
B.A., University of Cincinnati,
1911; M.A., 1912

Loveuripee, Doxarn Hour Ph.
B.S., California Institute of
Technology, 1923

MaxsTapT, FrANCIs WIinLiam G.
M.E., Cornell University, 1916

Mirrixay, Crarx Braxcmarp Ph.
A.B,, Yale University, 1924

MircarLL, Arrax Craarces Gray Ch.
B.S., University of Virginia,
19235 M.S., 1924

Morr-Syvurm, Lewts Mortox  Ph.
B.S., California Institute of
Technology, 1923

PavriNg, Lixtvs Carn Ch.
B.S., Oregon Agricultural
College, 1922

Home Address

T.os Angecles

T.os Angeles

New York City

North Tonawanda,
New York

Cincinnati, Ohio

Pasadena

Pasadena

Pasadena

University, Virginia

Los Angeles

Portland, Oregon
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GRADUATE STUDENTS—Continued

Name Course

Poore, Frep Lioyp Ph.
B.S., Throop College of Tech-
nology, 1917
M.S., Union College, 1919

Prescorr, CHARLES Horpex, or. Ch.
A.B., Yale, 1922

Ravymoxnp, ALBERT L. Ch.
B.S., California Institute of
Technology, 1921; M.S., 1923

Ricarer, Crannes Fraxors Ph.
A.B., Stanford University, 1920

Rirzmaxy, Orro FrepERICK Ph.
B.S., Pennsylvania State Col-
lege, 1922; M.S., 1923

RoperTsox, Howarp P. Ma.and Ph,
B.S., University of Washington,
1922; M.S,, 1923

Rose, Epwin LawreNcE Ph.
S.B., Massachusetts Institute
of Technology, 1921

StEINOUR, HaroLp Hrices Ch.
B.S,, in Ch. Eng., University of
Southern California, 1923

Tavyror, Daxier Dwicur Ph.
A.B., Colorado College, 1924

Ure, Wrrrisy Ch.
B. of Ap. Sc., University of
British Columbia, 1923;
M. of Ap. Sc., 1924

Home Address

Owensmouth

Cleveland, Ohio

Pasadena

Los Angeles

Pasadena

Montesano, Washington

Pasadena

Los Angeles

Colorado Springs,
Colorado

Vancouver, British
Columbia
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GRADUATE STUDENTS—Continued

Name Course Tome Add ress
Warn, Monreax Ma. Pasadena

A.B., University of California,

1924
WaRrNER, Arrirvr Howarp Ph. Carr, Colorado

A.B., University of Colorado,
1917; B.S., 1920

Wenrrr, Max U. Ph. Basel, Switzerland
Ph.D., University of Zurich,
1922
Wiveer, Rarrir Epgar Ph. Marshfield, Oregon

B.A., Baker University, 1914

Wise, Wrirrs Howarn Ph. Sherman, Colorado
B.S., Montana State College,
1921; M.A., University of
Oregon, 1923

Wurr, Orver REvyorns Ch. Putnam, Connecticut

B.S., Worcester Polytechnic In-

stitute, 1920; M.S., The Amer-
ican University, 1922

Yost, Dox M. Ch.  Berkeley
B.S., University of California,
1923

SENIOR CI.ASS

Name Course . Home Address
Adams, "Horace Chamberlin Ch.E. Glendora
Alderman, Raymond Ellis C. Santa Ana
Allen, William Head Ch.E. Altadena
Anderson, Clarence Travis G.  Garden Grove
Atherton, Tracy Leon C. Los Angeles

Bailey, Emerson Dudley Ph.E. Hollywood
Banks, Sydney Allen Ch.E. Los Angeles
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SENIOR CLASS—Continued

Name Course
Beed, Carl Frederick C.
Beed, Sterling Westman M.
Blunt, Allyn Willis E.
Bowman, Robert Barclay Ph.
Bravender, Norris Franklin Fng.Ec.
Brunner, Michael Charles C.
Bryant, Walter Lowell E.
Burmister, Clarence Amandus C.
Byrne, Hugh Joseph M.
Chapman, Albert M.
Clayton, Frank Charles .
Cornelison, Edward C.
Dalton, Robert Hennah Ch.
Dent, William Ulm Ph.E
DeRemer, Edgar Merton M.
Diack, Samuel Latta Ch.E
Dillon, Robert Troutman Ch.
Duncan, Sydney Ford E.
Erickson, Alfred Louis M.
Farman, Ivan Lonsdale Ph.E
Terkel, Albert Jefferson Ch.EE
Flick, Holland Mills E.
Foster, Frank Murry C.
Fowle, Royal Edgar C.
Fulwider, Robert William G.
Gockley, Roscoe E.
Hamilton, James Hugh E.
Hansen, Raymond John E.
Hart, Edward Whipple Ch.E.

Heilbron, Carl Henry, Jr. C.
Helms, Jack Harold

Hertenstein, Wesley Charles C.
Hess, Ben Ewart

Eng.Ec.
Henderson, Lawrence Pelton M.

Ch.T.
Hill, Byron Arthur C.

Iome Address
San Diego
San Diego
Eagle Rock
Monrovia
Hermosa Beach
Los Angeles
San Diego
Pasadena
Los Angeles
Gardena
Los Angeles
South Pasadena
Pasadena
Hollywood
San Fernando

Ann Arbor, Michigan

QOakland
Pasadena
Burbank

Los Angeles

Los Angeles
Huntington Park
Sierra Madre

Bellefontaine, Ohio

Pasadena
El Toro

Los Angeles
Los Angeles
Los Angeles
San Diego
Glendale
Pasadena,
Azusa
Huntington Park
Barstow
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Home Address
Monrovia
Hollywood *
Coronado
Santa Barbara
Pasadena
Sacramento
Oxnard
Los Angeles
Pasadena
Russia
Hollywood
Long Beach
Los Angeles
San Diego
Hiroshima, Japan
San Bernardino
Venice
Pasadena
Pasadena
Los Angeles
Yucaipa
Los Angeles
Santa Ana
Pasadena
Santa Barbara
Los Angeles
San Diego
Fullerton
Pasadena
Pasadena
Alhambra
South Pasadena
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SENIOR CLASS—Continued

Name Course
Hotchkiss, Thomas Myron E.
Jones, David Thomas E.
Jones, Herbert James M.
Jones, Walter Bond M.
Karelitz, Michael Boris L.
Kingsbury, William Stephen, Jr. C.
Krouser, Caryl E.
Larabee, Oscar Seymour E.
Larson, Franz August E.
Leonard, Leonid Vladimirovich M.
Maurer, John Edward Eng.Eec.
McProud, Charles Gilbert M.
Miller, Leo Marco C.
Moore, James Edward Eng.Ec.
Morikawa, Fred Masato E.
Newcomb, Leroy M.
Newton, Alfred Arthur EngEec.
Noll, Paul Edward M.
Palmer, Richard Walter Ph.E.
Pearson, Rolland Robert E.
Peterson, Earl Randolph C.
Prentice, Leland Busby Ch.E.
Ranney, Kenneth Wyckoff Ch.E.
Rivinius, Paul Clifton Eng.Ec.
Salsbury, Markham Flmer C.
Schlegel, Glenn Marcus C.
Schumacher, Karl Fritz C.
Scott, Percival Thomas Walter E.
Sellers, Douglas William E.
Seymour, Stuart Lewis C.
Shafer, Edgar Esterly, Jr. Ch.E.
Shefield, Harold Clough Ch.E.

Smith, Dwight Olney M.
Smith, Neal Deffebach Ph.E.

Spelman, George Curtiss M. |

Long Beachh
Reedley
Santa Monica
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SENIOR CLASS—Continued

Name Course

Stern, Clement Bernbard, Jr. E.

Stewart, Farl Deloris Ch.
Templeton, John Dickson G.
Templin, Newton Henry C.
Thayer, Edwin Iforce Eng.Eec.
Thompson, Wilfred Gregg M.
‘Walker, Joseph Hurd, Jr. Eng.Ec.
Waller, Conrad Judson  Eng.Eec.
‘Watkins, Robie Thomas M.
Wilson, Keith Marple L.
Winckel, Edmund Emile C.

Home Address
San Diego
Huntington Park
Casper, Wyoming
Pasadena
Pasadena
Puente
Los Angeles
Pasadena
San Bernardino
Colton
Hollywood

JUNIOR CLASS

Allyn, Arthur Barnard Ch.E.
Anissimoff, Constantin E.
Ivanovitch
Armstrong, Fred Ph.
Ashley, Clifford LeRoy E.
Austin, Henry Carter L.
Baker, Jack Correll E.
Ball, Alpheus Messerly Ch.E.
Barnes, Orrin Hayward Eng.Eec.
Beverly, Burt, Jr. PL.E.
Bidwell, Charles Hawley Ph.E.
Bogen, Robert C.
Bryan, Roger Bates Seay  Ch.E.
Buxton, John Ch.E.
Byler, Albert Elliott E.
Campbell, John Stuart Ph.E.
Carter, James Maurice Ch.
Cartwright, Charles Hawley Ph.E.
Catey, Raymond M.

Chaffee, Hugh LeRoy E.

Pasadena
Siedlce, Poland

Kansas City, Missouri
Templeton

San Bernardino
Santa Monica
Los Angeles
Glendale
Pasadena
Pasadena

Los Angeles
San Diego
Douglas, Arizona
Santa Ana
Pasadena
Hollywood

San Gabriel
Redondo Beach
Pasadena
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JUNIOR CLASS-—Continued

Chang, Hung Yuan Ch.I.
Childs, Raymond Frank M.
Clapp, George Wirt Ph.
Clark, Wayne C.
Coleman, Theodore Eng.Ic.
Cleaveland
Copeland, Ralph Xhrnman C.
Copeland, Ray Edwin C.
Crocker, George Elmer K.
Cunningham, Harry Earl C.
Degnan, Dwight Alexander Eng.Ec.
Detzer, Stephen C.
Dinsmore, Daniel George 1.
Dixon, LeRoy Eng.Ec.
Dresser, Harold Albert M.
Dunlap, Philip Tyler Eng.Te.
Edwards, Manlcy Warren E.
Fahs, John Louis Ch.E.
Farly, George M. E.
Fricker, FFelix Oscar C.
Gainder, Melvin Farnest E.
Gilliland, Ted Redmond E.
Graham, Glenn C.
Granger, Wayne Emmet E.
Hall, Ray Irvin C.
Halverson, Homer Allen C.
Hamburger, Frey E.

Hanes, Mason Day M.
Hanson, Victor Frederick
Hastings, James Wilbert
Hayward, Claude Dewayne E
Heilbron, Robert Frederick
Henderson, Henry Phillips M.
Higman, Arch
Hinkston, Donald Robert E.
Howell, J. Roscoe E.

Cheng-Tu, Szechuan,
China

Los Angeles

Pasadena

Los Angeles

Pasadena

I.os Angeles
Los Angcles

E]l Cajon
Terminal
Pasadena
Hollywood
Riverside

Los Angcles
Santa Ana

Tos Angeles
I.os Angeles
Fullerton

Los Angeles
Los Angeles
San Diego
Glendale
Flsinore
Pasadena

I.os Angeles
Zelzah
Pasadena

Fort Dodge, Towa
Hollywood
Pasadena

Santa Ana

San Diego
Glendale

South Pasadena
Battle Lake, Minnesofa
I.ong Beach
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JUNIOR CLASS—Continued

Name Course
Hsiao, Ching-Yun C.
Huang, Jen-Chieh Ch.E.
Huang, Yu Hsien C.
Huggins, Harold Ferris M.
Humphrey, Charles 1T C.
Ingersoll, Herbert Victor E.
Jaffray, George Robert Ph.
Johnson, Walter Stuart E,
Jones, Maurice Townley E.
Kaye, George Robert Ch.
Kiech, Clarence Frank E.
Kinsey, John Edward Eng.Ec.

Kirkeby, Eugene M.

Knupp, Seerley Gnagy B,
Kroneberg, Alex Alexevitch E.
Laws, Allen Lee E.
Lewis, William Abbett, Jr. B,
Lord, Harcld Wilbur E.
Lutes, Arnold Stevens M.
Macfarlane, Donald Peter Eng.Ec.
Maag, Ernst E.

Maechtelin, Lawrence George M.

Margison, Leslie Willis
Matson, Joseph, Jr.
McCarter, Kenneth C.
McKenzie, Ward Wilson
Melnikoff, Demitry Nicholas
Michelmore, John Elwert
Mills, Bruce Hopf

Minkler, William Annin
Moodie, Robert Wardwell
Moore, George Edward

Eng.Ec.

Morrison, Allan James
Nordquist, Carroll Oscar
Parker, Percy Edwin

Eng.Ec.

FooBEoROOOOOD

Home Address

Peking, China
Peking, China
Kiangsi, China
Tacoma, Washington
Los Angeles
Pasadena

Los Angeles
Santa Monica
Santa Barbara
Los Angeles
Riverside

Los Angeles
San Luis Obispo
Whittier
Arlington
Ontario

Los Angeles
Pasadena
Duluth, Minnesota
Pasadena
Monrovia

Los Angeles
Iron Mountain, Michigan
Altadena

Los Angeles
Pomona
Pasadena
Pasadena
Pasadena
Pasadena
Pasadcna

Los Angeles
San Diego

Los Angeles
Fullerton



194 CALIFORNIA INSTITUTE OF TECHNOLOGY

JUNIOR CLASS—Continued

Name Course
Parnall, Sam M.
Paulus, George Lee M.
Penfield, Wallace Clay C.
Peterson, Hilmer Fred C.

Pomeroy, Richard Durant Ch.

Pompeo, Domenick J. Ph.E.
Porush, Vladimir C.
Pyle, Merle lvan E.
Rathaus, Arthur E.
Remington, Harry Leslie M.
Richards, Harold Frank M.
Rodgers, Vincent Wayne C.
Root, Arthur William E.
Russell, George Wesley C.

Sammer, Boris Nicholas M. and E.
Schabarum, Bruno Rudolph M.
Schott, Hermann Franz Ch.

Schueler, Alfred Edward B.

Schultz, Murray Navarre Ch.E.
Serrurier, Mark C.

Smith, James Harrison Eng.Ec.
Sokoloff, Vadim Ch.E.
Spassky, Gleb Alexander E,
Stone, Donald Stuart Ch.E.
Streit, Frank Hershey E.
Thacker, Ralph Scott Ch.E.
Thomson, James Frederick E.
Patterson
Triggs, Ira Ellis M.
Valby, Edgar Ch.E.
Van den Akker, Johannes PhE.
Archibald
Vanoni, Vito August C.
Voelker, Joachim E. Ch.E.
Ward, Edward C. Ch.E.,

Home Address

Hollywood

Los Angeles
South Pasadena
San Bernardino
Glendale
Jersey City, New Jersey
Los Angeles
Pasadena
Russia
Mountain View
Los Angeles
Los Angeles
Glendale
Pasadena
Harbin, China
T.os Angeles
Santa Barbara
Pasadena

Los Angeles
Altadena
Glendale
Pasadena
Pasadena
Dillon, Montana
South Pasadena
Arlington
Whittier

Rivera
Long Beach
Los Angeles

Somis
Oxnard
Hemet
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JUNIOR CLASS-—Continued

Name Course

Home Address

Weinland, Clarence Eberman Ph.E. Banning
‘Werden, Arthur Clinton, Jr. E. [Eagle Rock
West, Myron Eldo E. Anaheim
Wingfield, Baker Ch. . Pasadena
‘Wisegarver, Burnett Ch.E. Huntington Park
Blanchard
Zabaro, Sidney Ch. Los Angeles
SOPHOMORE CLASS

Name Course Home Address
Anderson, Arthur Baker C. Los Angeles
Anderson, Carl David E. Pasadena
Anderson, Henry Pierce C. Los Angeles
Andrews, Wendell Lofton  Ph.E. Los Angeles
Aultman, William Whitescarver E.  Hollywood
Baldwin, Marshall Albert E. ILong Beach
Bann, Dixie E. Gadsden, Arizona
Baxter, Ellery Read C. Pasadena
Belknap, Kenneth Albert C. Los Angeles
Blankenburg, Rudolph Carter E. San Diego
Bogen, David Ph. Los Angeles
Bower, M. Maxwell E. Los Angeles
Boyd, James Eng.Ec. Hollywood
Bradley, Charles Alexander, Ch.E. . Long Beach

Jr.

Burke, Maxwell Follansbee Ph.E.
Burrell, George Sumney C.
Capon, Alan Edmonds E.
Case, John Gideon C.
Clark, Donald Goodlett Eng.Ec
Cloyes, Frank Harris E.
Coffee, Garfield Clinton E.

Combs, Theodore Carlos C.

Los Angeles
Hollywood
Eagle Rock
Pasadena
Van Nuys
Santa Ana
Pasadena
Ontario

195
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SOPHOMORE CLASS—Continued

Name

Cox, Raymond Edward
Creveling, Robert
Crowther, Dexter Paul
Cruzan, Walter

Cutler, Ralph Waldo
Datin, Richard Clyde
Dix, Charles Hewitt
Dodge, Richard Mason
Drasdo, Albert

Ewing, Fred Junior
Farrar, Harry King
Farries, Ralph C.
Fisher, Elmer Howard

Foster, Alfred Leon
Foster, Ward Don
Francis, Willard Hall
Freeman, Ralph Allen
Fry, Donald Hume, Jr.
Gardner, David Z., Jr.
Gazin, Charles Lewis

Gilmore, Edward Raymond
Gottier, Thomas Larimer

Gubser, Regis Samuel
Gunning, J, Henry

Hallsted, Robert Dillingham

Harrison, Ercell Burton

Hartwell, James Clarence

Haserot, Clarence Lewis
Hertz, John Dickinson

Hewston, William Joseph
Hoover, Vaino Alexander

Hume, Norman Bridge
Jackson, William
D’Aguilar

Course

Ch.E.
E.
C.
E.
C.

Ch.

Ph.
E.
Ch.E.
Ch.
Ph.E.
E.

E.

Ph.
Eng.Ec.

HEomEaEES Al

Ch.
Ch.E.
E.

C.

E.

M.
Eng.Ec.

Home Address

South Pasadena

San Luis Potosi, Mexico

Pasadena

Torrance

Douglas, Arizona

Hollywood

Pasadena

Bakersfield

San Diego

Pasadena

Tustin

Glendale

Penticton, British
Columbia

Pasadena

Los Angeles

Ventura

Visalia

South Pasadena

South Pasadena

Los Angeles .

Dover, New Jersey

Los Angeles

Los Angeles

Los Angeles

Pasadena

Pasadena

Simi

Los Angeles

Vancouver, Washington

Ventura

Hollywood

Pasadena

Los Angeles
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SOPHOMORE CLASS—Continued

Name Course
Jaeger, Vernon Paul E.
Johnson, Joseph Jerome G.
Jones, Edward Palmer C.
Kaneko, George Shinichiro E.
King, Archie Paul Ph.E.
Kirkwood, John Gamble Ch.
Krelle, William Hay M.
Larson, Hilmer Edwin E.
Levine, Edward Morris, Jr. M.
Lilly, Forrest James M.
Logan, Mason Arnold Ph.E.
Lohse, Raymond Floyd M.
Love, Russell James Eng.Eec.
Loxley, Benjamin Rhees E.
Marsland, John Ely Ch.E.
Matson, Randolph E.
Maxson, John Haviland Ch.E.
Mayhew, Paul Donald Ch.E.
McComb, Harry Thurlow C.
MecGee, Theodore Allen M.
Medlin, Lewis Everett G.
Meserve, Frank Pierce, Jr. Ph.E.
Minkler, Cyrus Gordon Ph.E.
Moore, Bernard Nettleton Ch.E.
Moore, Horace Strong C.
Moore, Robert Merrell Ph.
Murai, Frank Yoshi E.
Nickell, Frank Andrew Ph.E.
Olsen, William Lewis C.
Orsatti, Louis Albert M.
Perry, Raymond Carver Ph.E.
Petersen, Frank Fred M,
Peterson, Thurman Stewart C
Philleo, Rolland Alson C.
Ralston, Lee Walter M.

Home Address

Turlock
Downey
Alhambra
Riverside
Altadena
‘Wichita, Kansas
Hollywood
Pasadena
Covina

Los Angeles
Pasadena
Pasadena
Los Angeles
Pasadena
Venice
Fellows
Pasadena
Santa Paula
Alhambra
Pasadena
Los Angeles
Redlands
Pasadena
Los Angeles
Los Angeles
Pasadena
Brawley
Los Angeles
Sierra Madre
Los Angeles
Santa Monica
San Diego
Los Angeles
Covina
Redlands
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SOPHOMORE CLASS—Continued

Name Course

Randolph, Engle Fitz E.
Reynolds, Roland William Ch.E.

Riggs, BEugene Howard Eng.Ec.
Robinson, Arthur Alan Ch.E.
Ross, Leonard Wikoff C.
Ross, Robert Trowbridge Ph.
Schachner, Max Herman M.
Scheck, Richard Theodore Eng.Ec.
Schell, Frederick Taylor E.
Shintani, Kenichi E.
Shuster, John Davis E.
Snyder, Leonard Leroy M.
Southwick, Thomas Scott Ph.E.
Stanton, Layton C.
Starke, Howard Richard M.
St. Clair, Raymond Earl Ch.
Swartz, Charles Albert Ph.
Tarr, Donald Tolman E.

Thearle, Frederick George M.
Thompson, Donald Raw Ch.E.
Thompson, Russell Edgar
Turner, Francis Earl
Upward, Aubrey Bowles
Vaile, Robert Brainard, Jr.
Viney, Alvin Galt

‘Wallace, C. Jackley

‘Ward, Roderick Charles
Watson, Ralph Mayhew M.
‘Wells, Carlos Kenyon
‘Westlund, Karl Wilson
White, Albert Huiskamp, Jr. E.
‘Wichman, William Charles Eng.Ee.
Zbradovsky, Boris Vassilievich M.

HE=HopH

S

Home Address

Redlands

Los Angeles
Pasadena
Fresno

San Diego
Pasadena
Hollywood
Los Angeles
Pasadena

Los Angeles
Pasadena,
Pasadena,
Los Angeles
Pasadena
South Pasadena
South Pasadena
Pasadena
Pasadena
Pasadena
South Pasadena
Los Angeles
Anaheim
QOakland
Alhambra
Pasadena

San Gabriel
Pasadena
Pasadena
Pasadena
San Fernando
La Habra

Charles City, Iowa

Harbin, China
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FRESHMAN CLASS

Name Course
Bannister, Martin Woodfurd E.
Baustian, Wilbert Wiese E.
Bell, Frank Wagner Ch.E.
Berry, William Littel G.
Billig, Harvey Ellsworth Ch.E.
Bloedel, William Herman G.
Bosserman, Charles Ashton G.
Brighton, Thomas Herbert G.
Buchanan, Robert Dugan G.
Bunker, Evans Cranston Ch.
Chilberg, Guy Lewis G.
Compton, Thomas Henry G.
Corcuera, Carlos Loizaga, Jr. C.
Coulter, Robert Isham E.
Crosher, Kenneth Ross G.
Davis, Austin Llewellyn G.

de Broekert, Frederick William G.
Dickinson, Henry Bridgeman  Ch.
Dodge, Howard Grindal G
Durfee, Philip Thaddeus G.
Eastman, Luther Judd G.
Evans, Robley Dunglison G
Fenwick, Kenneth Macdonald C
Fitzgerald, Vincent Jerome G
Folsom, Richard Gilman
Ford, Frank Hubert
Foster, Lawrence Ely
Fulks, Joe Robert
George, Wallace Sanborn
Gewertz, Moe William
Gilbert, John Gustav
Goodall, William McHenry
Goodwin, John Stewart
Graham, Thomas Clifford Ch.~Ph.

53l
=
a3
el
&

Home Address

Oxnard
Pasadena

Santa Ana
Huntington Beach
Long Beach

Las Veegas, Nevada
Glendale

Los Angeles
Glendale
Monrovis

Azusa

Los Angeles
Guadalajara, Mexico
South Pasadena
Pasadena

Los Angeles
Pasadena
Carmel
Pasadena

South Pasadena
Glendale
Hollywood

Los Angeles
Los Angeles
Los Angeles
San Pedro
Hollywood
Hemet

East Highlands
Los Angeles
Long Beach

Los Angeles
Plainview, Texas
‘Whittier
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FRESHMAN CLASS—Continued

Name Course

Gramatky, Ferdinand Guuner G.
Gray, Anthony Whitford E.
Grimes, Walter Bert Ch.
Harness, George Thomas G
Hicks, Franklin Copeland G
Hillegas, John Wise .
Hisserich, Charles Albert G
Hollingsworth, Robert Bruce G
Holloway, Raymond Arthur E.
Hossack, Hugh Alger Ph,

Hughes, Herbert Alan Eng.Ec.
Huston, Harold Milton .
Jacobs, William Morton M.
Jacobson, Ray Kenneth C.

Jolmson, Donald Hall Ch.E.
Joujon-Roche, Jean Tdward G.

Kingman, Douglas George G.
Kuhn, Jackson G. E.
Lash, Charles Coyle G.
Lewis, Charles Finlay E.
Lombard, Albert Eaton, Jr. G.
Lynn, Laurence Edwin B,
Lyter, Albert Donald E.

MacLane, Glenwood Lyle Eng.Fe.
Maddux, Albert Lelen
Magruder, Edwin . Corley
Malloch, Robert Stewart
Martinelli, Fnzo Anthony
Mason, Harry Shattuck, Jr.
Mason, Kingdon Loren
Mauzy, Harris Kenneth
McDonald, Donald Edward
MecFFaddin, Don Everette
MecMillan, Edwin Mattison
Miller, Elbert Edward M.

CREAOEAAEQ

Tome Address
Wilmar
Eureka
Pasadena
Glendale
Long Beach
Santiago, Chile
Pasadena
Herndon
Montrose
Ventura
South Pasadena
Onyx
Los Angeles
Hollywood
Pasadena
Alhambra
Alhambra
Santa Ana
TLos Angeles
Alhambra
Pasadena
Glendale
Pomona
Phoenix, Arizoria
Huntington Beach
Redlands
Riverside
Hollywood
Los Angeles
West Los Angeles
Pasadena
Taft
San Dimas
Pasadena
Santa Monica
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FRESHMAN CLASS—Ceontinued

Name
Mills, Gilbert Hartley
Mohr, William Henry
Morris, James William
Musselman, Philip Fillius
Nash, Henry Edward
Nestle, Alfred Clifford
Netz, Donald Carlisle
Nichols, Donald Sprague
Niles, Joe Allen
Noel, Francis N.
Parsons, Seth Hamilton
Peterman, Harry Arnold
Phillips, Julien Ford
Pierce, Firth
Pohl, Wadsworth Egmont
Reinen, Otto Frank, Jr.
Robinson, Kenneth Hall
Robinson, True William
Ross, Dick Goodhue
Ross, Ellwood Hart
Rummelsburg, Alfred
Scullin, James Conrad
Schweinfest, Joe William
Schroter, George Austin
Sechler, Ernest Edwin
Senatoroff, Nicolai Kiprian
Shaffer, Carmun Cuthbert
Shepley, Halsey
Smith, Hampton
Solomon, Kenneth Alfred
Sperling, Milton Heyer
Suzuki, Tomizo

Sweeting, Howard Edwin, Jr.

Taylor, Huston Warfield
Templin, Edwin Wilson

Course

Q
=2
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St

Home Address

Los Angeles
Santa Monica
Pasadena
Long Beach
Eagle Rock
Long Beach
Alhambra

. South Pasadena

Pasadena

Los Angeles
Pasadena
Ocean Park
Little Rock
Pomona
Redlands
Long Beach
Pasadena
Pasadena
Pasadena

Los Angeles
Oxnard
Alhambra
Anaheim

Los Angeles
Pasadena
Kazan, Russia
Pasadena
Pasadena
Monrovia
Eagle Rock
South Pasadena
TFFukushima Ken, Japan
Pasadena
Pasadena

Los Angeles
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FRESHMAN CLASS—Continued

Name Course Home A ddress
Thompson, Frank Walden G. Glendale
Tuttle, Edward Eugene E. Los Angeles
von Beroldingen, Linton Paul E. G. Pasadena
Watson, Harvey Sherman G. Long Beach
‘Weber, Ralph Clarence E. San Bernardino
Weego, George Winship E. Norwalk
Westphal, Richard Dodd E. Glendale
‘Wheeler, Leavenworth, Jr. G. Upland

‘Wilmot, Charles Alfred Ph. Santa Monica
Wittmer, Charles Jacob Anaheim

Q

SPECIAL STUDENTS

Johanson, Edwin Bruce M. Los Angeles
Van Dorn, William Ewart G. Pasadena

SUMMARY

Graduate Students.........o ... 48
Seniors
Juniors
SOPhOMOTES ..o e 123
Freshmen
Special...oocoraee

Total Registration ... . s 503
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Degrees ............. 73, 103
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Description of Undergradu-
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Dielectrics ...........
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Direct Current Laboratory.150
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Discipline
Dismissal

Doctor of Philosophy,

Degree of.vvviveiiiinn
Dormitory
Drawing and Lettering. .
Dupont Fellowship.........
Economics and

Government..............
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Educational Policies........
Educational Facilities......
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Elective Studies....... 107, 133
Electric Lighting and

Power Distribution...... 152
Electric Power

Transmigsion ............ 153
Electric Traction.......... 152

Electrical Communication..153
Electrical Engineering..96, 150
Electrical Engineering

Laboratory .............. 152
Electrical Laboratory ...... 151
Electrical Machinery....... 151
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Electron Theory............ 82
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Engineering
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Variable ................. 81
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Gates Chemical Laboratory 40
General Courses..... P 102
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Graduate Standing 67
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Heat Engineering.......... 167
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Laboratory .... «.......... 40
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Historical Sketch.... . 28
History ......... ... 157
Holidays ......ov vvvivenn... 5
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Honor Standing. 52, 107
Honor Students, “Aid for... 61
Honors, 1924.... ........... .183
Hughes Loan Fuxd......... 45
Hydraulic Laboratory...... 162
Hydraulic Turbimes........ 162
Hydraulics ..... «covviieinan 162
Hydrodynamics . . ...c.ovun.. 83
Hygienic Superwvision...... 173
Induction Machinery....... 152
Industrial Chemistry....... 140
Industrial Plants........... 148
Inorganic Chemistry....... 138
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Intercollegiate Syports...... 174
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