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Calendar

1926
JANTARY 2 Meeting of Registration Committees
JANTARY 4 Registration (9 A. M. to 3 P. M.)
JAaNUary 11 Latest Date for Announcing Candidacy
for Bachelor’s Degree
JANUARY 23.ciieiiiience. Examinations for Removal of Conditions
FEBRUARY 22 ‘Washington’s Birthday
Marcu 1. Last Day for Receiving Applications for Graduate

Fellowships and Assistantships for 1926-
1927, (See page 87)

Marcu 17-20.. Term Examinations
Marer 20....... End of Second Term (12 M.)
Marerr 200 Notifications of Appointment to Graduate
Fellowships and Assistantships Mailed
MarcH 21-28 Recess
Maren 27 Meeting of Registration Committees
MarcH 29 Registration (9 A. M. to 3 P. M.)
APRIL 17 Examinations for Removal of Conditions
APRIL 30, May Toiiee Examinations for Entrance and for
Freshman Scholarships
MAY 10. Latest Date for Removing Senior Deficiencies
May 28 Last Day for Filing Applications for -

Fxamination for Advanced Degrees to
be Conferred June, 1926. (See pp. 89, 83)
Last Day for Presenting Theses for the
Degree of Doctor of Philosophy to be
Conferred June, 1926. (See page 81)

MAY 30-81. e Memorial Day Recess
JUNE 4o Last Day for Presenting Theses for the Degree

of Master of Science to be Conferred
June, 1926, (Sce page 81)

Juxe 5 End of Examinations for Seniors
JuNE 8-12..... Term Examinations for all Students except Seniors
JUNE 8 Departmental Meetings (9 A. M.)
JUNE 8. Faculty Meeting (10:30 A. M.)
JUNE L0 ....Class Day
JUNE Lo Commencement

JOUNE Ml Annual Meeting of Alumni Association



SrepTEMBER 20-21......

SEPTEMBER 22...............
SEPTEMBER 23...............
SEPTEMBER 24.............
SEPTEMBER 25... ... ...
SEPTEMBER 27..............
INOVEMBER 25-28...........

DEecemzaEr 15-18

CALENDAR—Continued

,,,,,,, End of College Year

_______ Examinations for Removal of Conditions
_______________ Registration of Freshmen (9 A. M.)
..... General Registration (9 A. M. to 3 P. M.)
_____ General Registration (9 A. M. to 12 M.)
..................................... Beginning of Instruction
............................................. Thanksgiving Recess

Examinations for Admission to Advanced
Standing
Examinations for Admission to
Advanced Standing
Entrance Examinations

................. Term Examinations

DECEMBER 18......_.. .

DecEMBEr 18 ... ...

.............. Last Day for Filing Applications for

Admission to Candidacy for the Degree
of Doctor of Philosophy, to be Conferred
June, 1927, (See page 83)

End of First Term (12 M.)




@he Board of Trusters

(Arranged in the order of seniority of service)

Term
Expires

Hiray W. WADSWORTH......ccoooreerann 1927
716 South El Molino Avenue.

ArrHur H. FLEmING 1925
1003 South Orange Grove Avenue,

Georce E. Hare 1927
South Pasadena.

CHARLES W, GATES..coceeeceene. 1928
Fordyce, Arkansas.

HENRY M. ROBINSON . cccooiiiiececceceeeen 1926
195 South Grand Avenue.

JoHN WADSWORTH 1929
90 South Grand Avenue.

TOD FORD...oeeemeeeceecee e 1926
257 South Grand Avenue.

R. C. Grris e 1927
Los Angeles.

JoHN D. SPRECKELS 1926
San Diego.

R. R. Bracker . 1929
1177 Hillcrest Avenue.

HARRY CHANDLER.ceeerecanen.. 1929
Los Angeles.

Hexry W. O’MELVENY. 1925
Los Angeles.

GEORGE S. ParroN 1928
San Marino.

A C.BALCH o 1928

Los Angeles.



Ofttrers of the Bowrd of Trustees

ARTHUR H, FLEMING........oooieii R President
Hexry M. Rosixsox Flrst Vice~President
GEorGE S. Parrox. Second Vice-President

Joux WADSWORTH..... ... Third Vice-President and Auditor
Eowasrp C. BARRETT. ... Secretary and Assistant Treasurer
GeEoRGE S. ParroxN... ... . e ... Treasurer

FINANCE COMMITTEE

ArtaUur H. FLEMING Crarres W, GATEs
Hexry M. Ropixsox

Administrative Officers of the Institute

EXECUTIVE COUNCIL

Roeerr A. MiLrixaN, Chairman
ArtHUR H. FLEMING Hexry M. RoBiNsox
Georce E, Hare ArTHUR A, NoYES
Evwarp C. BARReTT

IrepEric W. Hinwrricms, SR Dean of Upper Classmen
JoHN R. MACARTHUR -...cocooeceea. [ESSSU —....Dean of Freshmen
Epwarp C. BARRETT ... IR [, Secretary

Harry C. VaN BUSKIRK. ... ... e Registrar



Aduisory Counril

Joux J. Carrty, Vice-President, American Telephone and Tele-
graph Cempany.

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

Fraxx B. Jewert, President, Bell Telephone Laboratories, Inec.,
and Vice-President of the American Telephone and Tele-
graph Company.

Joux C. MErriam, President, Carnegie Institution of Washington.

Crarces L. Reese, Chemical Director, E. I. du Pont de Nemours
and Company.

ADVISER IN ATHLETICS
Davio BLANKENHORN, Pasadena

Agznnriates, 1925-1926

Samuern JacxksoN Barxrrr, Pu.DD.
Research Associate in Physics

Research Associate of the Carnegie Institution of Washington

AurpeErT ABRaHAM MicueLsow, Pu.D., LL.D., Sc.D.,
Nobel Laureate
Research Associate in Physics

Professor of Physics, University of Chicago
Harry O. Woon, M.A.

Research Associate in Seismology
Resecarch Associate of Carnegie Institution of Washington



Officers and Commitiees of the Farulty

OFFICERS
CrammaN, R. A, Millikan,
Secrerary, H, C. Van Buskirk.
DEeax or Urrer Crassmex, . W. Hinrichs, Jr.
Deax orF FresameN, J. R. Macarthur.

GENERAL COMMITTEES

IFacurry Boarp, Chairman, A. A. Noyes; Secretary, H. C. Van
Buskirk.

The Board consists of the officers of the Faculty, of the
chairmen of the Divisions of the Institute, of the chairmen of
the Committees named below, and three members at large.

REecistraTion, Chairman, H. C. Van Buskirk.
FreEsumax Recistration, Chairman, J. E. Bell.
Course 1N EweineeriNg, Chairman, R. L. Daugherty.
Cousse IN SciExce, Chairman, L. E, Wear.
GrapvUaTE StUDY, Chairman, R. C, Tolman.
ExciNeerING Researcu, Chairman, C. C. Thomas.
Hoxor Srupexts, Chairman, E. C, Watson.

StupeNT RELaTIONS, Chairman, F. Thomas.
Prvysicar Epvucartiow, Chairman, R. W. Sorensen.



Staff of Instrurtion and Research

RoserT ANDREWS Mirrikax, Pu.D., LL.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 University,
1895. Assistant in Physics, University of Chicago, 1896-1897;
Associate, 1897-1899; Instructor, 1899-1902; Assistant Professor,
1902-1907; Associate Professor, 1907-1910; Professor, 1910-1921;
Director, Norman Bridge Laboratory of Physics, California
Institute of Technology, 1921, Vice-President, American Asso-
ciation for the Advancement of Science, 1911; Sc.D., (hon.)
Oberlin College, 1911; Comstock Prize, National Academy of
Sciences, 1913; Sec.D., (hon.) Northwestern University, 1913;
Member, American Philosophical Society, 1914; Member, Na-
tional Academy of Sciences, 1915; Member, American Academy
of Arts and Sciences, 1915; Sc.D., (hon.) University of Pennsyl-
vania, 1915; Sc.D., (hon.) Amhurst College, 1917; Sc.D., (hon.)
Columbia University, 1917; LL.D., (hon.) University of Cali-
fornia, 1924; Sec.D., (hon.) University of Dublin, 1924; L.L.D.,,
(hon.) Yale University, 1925; President, American Physical
Society, 1916-1918; Vice-Chairman, National Research Council,
1916-; Lieutenant-Colonel, U. S. A., and Chief, Science and Re-
search Division of Signal Corps, 1917-1919; Corresponding Mem-
ber, Société Batave de Philosophie Expérimentale 4 Rotterdam,
1919; Hon. Member, Royal Institution of Great Britain, 1920;
American Representative, Troisiéme Conseil de Physique Solvay,
Brussels, 1921; Exchange Professor, Belgium, 1922; American
Representative Committee on Intellectual Co-operation, League
of Nations; Hon. Member, Royal Irish Academy, 1924. Recipient
of Edison Medal of the American Institute of Blectrical
Engineers, 1923, of the Nobel Prize in Physics, 1923, of the
Hughes Medal of the Royal Society of Great Britain, 1923, and
of the Faraday Medal of the London Chemical Society, 1924.

California Institute, 1916-
300 Palmetto Drive

Artaur Amos Noves, Ph.D., LL.D., Se.D.
Director of the Gates Chemical Laboratory

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887;
Ph.D., University of Leipzig, 1890; LIL.D., (hon.) University of
Maine, 1908; Clark University, 1909; University of Pittsburgh,
1815; Sec.D., (hon.) Harvard University, 1909; Yale University,
1913. Assistant and Instructor in Analytical Chemistry, Massa-~
chusetts Institute of Technology, 1887-1892; Instructor in Or-
ganic Chemistry, 1892-1894; Assistant and Associate Professor
of Organic Chemistry, 1894-1899; Professor of Theoretical Chem-
istry, 1899-1919; Director of the Research Laboratory of Physi-
cal Chemistry, 1903-1919. Acting President, Massachusetts
Institute of Technology, 1907-1909; President, American Chemi-
cal Society, 1904. Honorary TFellow, Royal Society of Edin-
burgh; Member, National Academy of Sciences, American
Philosophical Society, and American Academy of Arts and
Sciences; Willard Gibbs Medal, American Chemical Society,

1915. California Institute, 1913-
1025 San Pasqual Street
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Lewis M. Apams, Major
Corps of Engineers, U. S. Army
Professor of Military Science and Tactics

Graduate, U. 8, Military Academy, West Point, 1903, with rank of
2nd Lieutenant, Corps of Engineers; Engineer School, 1907;
Honor Graduate, Army Field Engineering School, 1914; gradu-
ate, Army Staff College, 1915, Colonel (temporary), Corps of
Engineers, 1918-1920; District Engineer (Galveston District,

Gulf Division) 1920-1924. California Institute, 1924-
659 L.a Loma Road

Epwarp Cecit. Barrert, B.A.
Secretary of the Institute

B.A., State University of Iowa, 1906. Assistant Secretary, Board of
Regents 1906-1907; Reglstmr and Secretary to the President,
State University of Iowa, 1907-1911. California Institute, 1911

942 North Chester Avenue

Harry Barcman, Pu.D.
Professor of Mathematics, Theoretical Physics, and Aeronautics

1B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship,
Trmlty College, Cambridge, 1905- 1911; Universities of Géttingen
and Paris, 1905-1906; M.A., Cambridge University, 1906; Ph.D.,
Johns Hopkins University, 1913. Lecturer in Mathema.tics, Uni-
versity of Liverpool, 1906-1907; Reader in Mathematical Physics,
University of Manchester, 1907-1910; Lecturer in Mathematics,
Bryn Mawr College, 1910-1912; Lecturer in Applied Mathematics,
Johns Hopkins University, 1915-1917. California Institute, 1917-
310 Commonwealth Avenue, La Canada

Mail Address: Box 163, Route 4, Pasadena

Stusrt JEFFYERY Bates, Pr.D.

Professor of Physical Chemistry
B.A., McMaster University, Toronto, 1907; M.A., 1909; Ph.D., Uni-
versity of Illinois, 1912. Chemist, Comfort Soap Works, Toronto,
1907-1908; Research Assistant, McMaster University, 1909-1910;
Fellow in Chemistry, University of Illinois, 1910-1912; Research
Associate in Physical Chemistry, 1912-1913. Instructor in
Analytical Chemistry, University of Illinois, 1813-1914; Research
Associate in Physical Chemistry, Massachusetts Institute of
Technology, 1922-1923 (on leave from California Institute of

Technology). California Institute, 1914-

1671 Qakdale Street

JamEes Epcar Brry, Pa.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, 1910-191%1,

1918-1916. Californja Institute, 1916- .
Sierra Madre Villa, R. D. 3, Box 639



STAFF OF INSTRUCTION AND RESEARCH 13

Giyor Browxs
Director of Public Speaking and Dramatics

Formerly with Ben Greet Players; Producing Director of Pasadena
Community Playhouse since its organization, 1917; lecturer on
Community Drama, Drama League Institute, Chicago, 1921;
Summer Art Colony, Pasadena, 1922-1923, University of South-

ern California, summer of 1923. <California Institute, 1925-
251 South Fair Oaks Avenue

Joux Peter Buvwarps, Pu.D.
Professor of Geology

B.S., University of California, 1912; Ph.D., 1915. Instructor, Uni-
versity of California, 1915-1917. Assistant Professor of Geology,
Yale University, 1917-1921. Associate Professor of Geology,
University of California, 1921-1925; Professor of Geology, 1925;
Dean of the Summer Sessions, 1923-1925. Associate Geologist,
U. S. Geological Survey, California Institute, 1925-

W. Howarp Crare, E.M.
Professor of Mechanism and Machine Design

E.M., University of Minnesota, 1901. Instructor in Mathematics,
Macalester College, 1897-1898. Superintendent and Designing
Engineer, Sherman Engineering Company, Salt Lake City, 1905-
1909; Superintendent, Nevada-Goldfield Reduction Company,

Goldfield, Nevada, 1909-1910. California Institute, 1911-
95 South Mentor Avenue

Rorert L. Davcrierry, M.E.
Professor of Mechanical and Hydraulic Engineering

A.B. in Mechanical Engineering, Leland Stanford Junior University,
1909; M.IS.,, 1914; Asgsistant in Mechanics, Leland Stanford
Junior University, 1907-1908; Assistant in Hydraulics, 1908-
1909; Instructor in Mechanical Engineering, 1909-1910; Assistant
Professor of Hydraulics, Sibley College, Cornell University,
1910-1916; Professor of Hydraulic IEngineering, Rensgelaer

Polytechnic Institute, 1916-1919. California Institute, 1919-
373 South Euclid Avenue

PavL Sorrus ErstEIN, Pu.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 Agri-
culture, 1906.1907; Assistant in Physics, Moscow TUniversity,
1907-1909; Privat docent, Moscow University, 1909-1913; Privat
docent, University of Zurich, 1919-1922. California Institute,

1921~
676 South El Molino Avenue

Lvuciex How.arp Giuore, A.B.
Professor of Physics
A.B., Leland Stanford Junior University, 1894. Acting Assistant,
Department of FPhysics, Leland Stanford Junior University,
1894-1895. California Institute, 1895-
649 Galena Avenue



1 CALIFORNIA INSTITUTE OF TECHNOLOGY

I'reperic W, Hixeicus, Jr., A.B.
Professor of Mechanics
Dean of Upper Classmen
A _.B., Columbia University, as of 1902. Graduate of the TUnited
State Military Academy, West Point, 1902. Assistant Professor,
‘Professor of Applied Mechanics, University of Rochester, 1910~
1919. California Institute, 1920- 1071 Garfield Avenue

Cruixtoy Krriy Jupy, M.A.
Professor of English Language and Literature
A .B., University of California, 1903; M.A., 1907; B.A., Oxford Uni-
versity, 1909; M.A., 1913; M.A., Harvard University, 1917. Cali-
fornia Institute, 1909- 55 North Euclid Avenue

Gramam Arvax Larxe, M.A,

Professor of Economics and Business Administration

B.A., Unijversity of Liverpool, 190S; M.A., 1909; Gladstone Prize
in History and Political Science, Rathbone Prize in Economics,
Liverpool University, 1907; Workers’ Educational Association
Lecturer in Economic I—Ilstory for Liverpool University, 1909-
1913; Secretary, Department of Education, Government of
Bl’ltlSh Columbia, 1913-1914; Director of Technical Education,
Vancouver, B.C., 1914-1917; Instructor in Economics and His-
tory, University of California, 1917-1918; Assistant Statistician,
United States Shipping Board, 1918-1919; Assistant Professor of
Social Science, University of Arizona, 1919-1921. California
Institute, 1921- 1081 FElizabeth Street

JorN RoBErRTSON MACARTHUR, P.D.
Professor of 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 English, New Mexico Agricultural College,
1903-1910, 1911-1913; Professor of English, Kansas State Agri-
cultural College, 1914-1920. Agent of International Committee
of Young Men’s Christian Association, Ellis Island, 1910-1911.

California Institute, 1919-
866 South Pasadena Avenue

Wirriam BExxert MuNgro, Pmr.D,
Lecturer on Modern Civilization®
B.A., Queens TUniversity, 1895; M.A., 1896; LIL.B., 1898; DM.A.,
Harvard University, 1899; Ph.D., 1900; Parker Travelling Fel-
low, Harvard University, 1900-1901; M.A. (hon.) Williams Col-
lege, 1904; LLL.D. (hon.) Queens University, 1912. Instructor in
History and Political Science, Williams College, 1901-1904; In-
structor in Government, 1904-1906; Assistant Professor, 1906-
1912; Professor of Municipal Government, 1912-, Harvard Uni-
versity; Chairman of the Division of History, Government and
Economics, 1920-; Weil Foundation ILecturer, University of
North Carolina, 1921; McBride Foundation Lecturer, Western
Reserve University, 1925. Major, United States Army, 1918-
1919; Fellow of the American Academy of Arts and Sciences.
268 Bellefontaine Street
*Second and third terms, 1925-1926. On leave of absence from
Harvard University.
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Rovar WassoNy SorexseN, B.S. in E.E.
Professor of Electrical Engineering

B.S. in ZIElectrical Engineering, University of Colorado, 1905.
Associated with General Electric Co., Schenectady, N. Y., and
Pittsfield, Mass., 1905-1910; Consulting Engineer, Pacific Light
and Power Corporation, 1818-1917. Fellow, American Institute
of Electrical Engineers; Consulting Engineer, U. S. Electrical

Manufacturing Company, 1917. California Institute, 1910-
348 South Holliston Avenue

CugsteEr Stock, Pu.D.
Professor of Paleontology
B.S., University of California, 1914; Ph.D., 1917. Research assistant,
Department of Paleontology, 1917-1919; Instructor, 1919-1921;
Assistant Professor, Department of Geological Sciences, 1921-
1925. Investigator, Carnegie Institution of Washington. Ver-
%elt)ratengﬁ’aleontologist, Los Angeles Museum. California Insti-
ute, 1 -

Carrn Crape Taonras, M.E.
Associate in Engineering Research

Stanford University, 1891-1894; M.E., Cornell University, 1895.
Engaged in Design and Construction of Marine Machinery for
Merchant and Naval Vessels, 1895-1904. Professor of Marine
Engineering, Cornell University, 1904-1908. Chairman, Depart-
ment of Mechanical Engineering, University of Wisconsin,
1908-1913; Head of Department of Mechanical Engineering,
Johns Hopkins University, 1913-1920. Manager, Machinery
Design and Fabrication, United States Government, Hog Island
Shipyard, 1917-1919 (on leave from Johng Hopkins University).
Vice-President, Dwight P. Robinson & Company, Inc., Engi-
neers and Constructors, 1920. Member American Engineering
Council, 1923-. Longstreth Medalist, Franklin Institute, for
work on measurement of gases, 1912. California Institute, 1925-
165 Puente Drive

Fraxxrin Twmonas, C.E.

Professor of Civil Engineering
B.E., University of Iowa, 1908; C.H., 1913. Graduate work at
McGill University, Montreal. Instructor in Descriptive Geome-
try and Drawing, University of Michigan, 1910-1912. Construc-
tion Foreman, Mines Power Company, Cobalt, Ontario, 1909-
1910; Designer, Alabama Power Company, Birmingham,
Alabama, 1912-1913. Assistant Engineer, U. 8. Reclamation

Service, 1919. California Institute, 1913-

685 South El Molino Avenue

Ricusrp Cuace Tormax, 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 Theoretical
Chemistry, and Research Associate in Physical Chemistry,
Massachusetts Institute of Technology, 1905-1910; Instructor in
Physical Chemistry, University of Michigan, 1910-1911; Assis-
tant Professor of Physical Chemistry, University of Cincinnati,
1911-1912; Assistant Professor of Chemistry, University of Cali-
fornia, 1912-1916; Professor of Physical Chemistry, University
of Illinois, 1916-1918; Chief, Dispersoid Section, Chemical War-
fare Service, 1918; Associate Director and Director, Fixed
Nitrogen Research Laboratory, Department of Agriculture,
1919-1921. Member of National Academy of Sciences, and of
American Academy of Arts and Sciences. California Institute,
1921~ 345 South Michigan Avenue
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CrLypE Worrg, Pua.D.
Assistant Professor of Mathematics

B.S., Occidental College, 1906; M.S., 1807; A.M., Harvard Univer-
sity, 1908; Ph.D., University of California, 1919. Harvard Uni-
versity, 1908-1910. Surveyor, Western States, 1910-1912, Acting
Professor of Physics, Occidental College, 1912-1916; Associate
Professor of Mathematics, 1816-1917. Teaching Fellow in
Mathematics, University of California, 1917-1919. Dean, Santa

Rosa Junior College, 1919-1920. California Institute, 1920-
401 South Chester Avenue

Roscoe Gruxey Dickinsox, Pu.D.
Research Associate in Chemistry

S.B., Massachusetts Institute of Technology, 1915; Ph.D., California
Institute of Technology, 1920. Assistant in Theoretical Chem-
istry, Massachusetts Institute of Technology, 1915-1916; Re-
search Assistant in Physical Chemistry, Research Laboratory
of Physical Chemistry, Massachusetts Institute of Technology,
1916-1917. California Institute, 1917-

212 South Grand Oaks Avenue

Mires Staxpisa SHERRILL, Pr.D.*
Research Associate in Chemistry

S.B. in Chemistry, Massachusetts Institute of Technology, 1899;
Ph.D., University of Breslau, 1903. Instructor and Professor of
Theoretical Chemistry, Massachusetts Institute of Technology,
1903-. Fellow, American Academy of Arts and Sciences. Cali-

fornia Institute, 1925-
304 Oakland Avenue

AvLEx E. SrEarw, Pu.D.
Research Associate in Chemistry

A B, Stanford University, 1915; A.M., 1916; M.S., University of
Illineis, 1917; Ph.D., 1919. California Institute, 1924-
21 Reinway Court

Wirriam Noer Bircusy, M.A.
Instructor in Mathematics

A _B., Hope College, 1899; M.A., Colorado College, 1905. Instructor,
Colorado College, 1905 and 1907; Instructor in Physics Univer-
sity of Southern California, summer session, 1916. California

Institute, 1918-
1500 Sinaloa Avenue

Ira Sriracue Bowex, 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, California Institute, 1921~
1170 Steuben Street

*On leave of absence from Massachusetts Institute of Tech-
nology.
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Georce Bickrorp Bricrax, Jr.
Instructor in Engineering Drawing
Massachusetts Institute of Technology, 1910-1913. With William L.
Mowll, Architect, Boston, Massachusetts, 1913-1916. Instructor
in Engineering Drawing, Tufts College, 1918-1919; Instructor
in Engineering and Architectural Drawing, Massachusetts In-
stitute of Technology, 1§19-1520. California Institute, 1923-

410 South Michigan Avenue

Frep J. Coxverse, B.S.
Instructor in Civil Engineering

B.S._in Mechanical Engineering, University of Rochester, 1914,
With Cleveland Electric Illuminating Company, Cleveland, Ohio,
1914-1915. With General Electric Company, Lynn, Massachu-
setts, 1915-1916. Instructor in Applied Mechanics, University
of Rochester, 1916-1917. With General Laboratories, Bureau
of Aircraft Production, U. S. A., 1917-1918. With Gleason Gear
Works, Rochester, New York, 1919, Designer, Bureau of Power

and Light, Los Angeles City, 1920. California Institute, 1921-
25 Stanford Avenue

WirLiam Dwicar CraxEg, A.B.
Instructor in English Language and Literature
A.B., Harvard University, 1916; Columbia University, 1917-1918.
California Institute, 1923- 1245 Arden Road

Crarence Vixcext Erviorr, M.E.
Instructor in Engineering Drawing
M.E., Cornell University, 1911, Instructor in Mechanical Engineer-
ing, Cornell University, 1911-1912 and 1913-1914. Dynamometer
Test, Packard Motor Car Company, 1915; Research Engineer,
General Electric Company, 1916-1918; Instructor in Mechanical
Engineering, Louisiana State University, 1918-1919; Draftsman,
Commercial Engine Company, Los Angeles, 1920; Draftsman,
Miller Engine Works, Los Angeles, 1922. California Ingtitute,

1922-
331 East 33rd Street, Los Angeles

Arraur Frepericx Harr!
Instructor in Pattern Making and Machine Shop Practice (Part Time)

With Sullivan Machine Company, Claremont, N. H., 1891-18%4; B.
Sturdevant Company, Jamaica Plain, Mass., 1894-1897;
Union Gas Engine Company, San Francisco, 1898-1899; W, P.
Kidder Machine Company, Jamaica Plain, Mass., 1899-1907.

California Institute, 1912- 1090 North Stevenson Avenue

Oscar Lestie Heanp!
Instructor in Forging (Part Time)

Graduate, Normal Arts Department, Throop Polytechnic Institute,
1903. _Instructor in Manual Arts, California Polytechnic School,
San Luis Obispo, 1903-1906; Superintendent, Construction of
Buildings, University Farm, Davis, California, 1909-1910; In-
structor Engineering-Mechanics Department, State Polytechnic
School, San Luis Obispo, California, 1910-1918. California In-

stitute, 1918- 2180 Santa Anita Avenue

IAssociated with the Pasadena High School.
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George Daxirrn Hexcxk?
Instructor in Pattern Making (Part Time)
Graduate Manual Arts Department, Throop Polytechnic Institute,

1908. California Institute, 1917-
96 South El Molino Avenue

T ov1s Wivenoster Joxos. AB
Lovis WixcHESTER JoXEs, AB.

Instructor in English Language and Literature

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

Rosert Tarsor Kxare, B.S.
Instructor in Mechanical Engineering
B.S., Massachusetts Institute of Technology, 1920. Designer with
C. M. Gay & Son, Refrigerating Engineers, 1920-1321. Califor-

nia Institute, 1922~
110D West Maple St., Glendale

Warter WiLriam MArRTIN?
Instructor in Wood Working (Part Time)
Graduate, Normal Arts Department, Throop Polytechnic Institute,
900. California Institute, 1911- )
1782 Rose Villa Street

Fraxcis Wirtiad Maxstapr, M.A.
Instructor in Electrical Engineering

M.I., Cornell University, 1916; Certificate of .15, 1916; M.A,, Cali-
fornia Institute of Technology, 1925. Draftsman and Designer,
Otis Elevator Company, 1916-1917. Assistant in the Hlectrical
Research Division, Interborough Rapid Transit Company, 1917-
1919. Assistant in the Thomas A. Edison ILaboratories, 1919.

California Institute, 1919-
161 South Chester Avenue

ALBERT ApamMs MERRILL
Instructor in Experimental Aeronautics and in Accounting

California Institute, 1918- . .
1172 North Michigan Avenue

Harorp Z. MusseLmanN, A.B.
Instructor in Physical Education

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

Institute, 1921-
929 East California Street

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

B.S., Throop College of Technology, 1919, With Signal Department,
Pacific Electric Railway, 1919-1920. California Institute, 1920-
184 South Oak Avenue

1Associated with the Pasadena High School.
2Associated with the Pasadena City Schools.
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I'ravcers Hansey SPINiNG

Librarian
California Institute, 1914~
1067 North Catalina Avenue

Arexaxper J. Sarrrm®
Band Instructor

California Institute, 1924-
1860 West Forty-first Place, I.os Angeles

Rocer Staxton, M.A.
Instructor in English Language and Literature
B.S., Colgate TUniversity, 1920; M.A., Princeton University, 1924.
Instructor in English, Colorado College, 1924-1925. California

Institute, 1925~
840 Center Street

Erxest Haywoon Swirr, Pm.D.

Instructor in Analytical Chemistry
B.S. in Chemistry, University of Virginia, 1918; M.S., California
Institute of Technology, 1920; Ph.D., 1924. California Institute,

) 1131 Lura Street

Ray Epwarp UxTEREINER, A.M.
Instructor in Economics and History

A.B., University of Redlands, 1920; A.M., Harvard University, 1921.
Instructor in ¥Feconomics, Harvard University, 1921-1923; Pro-
fessor of Public Speaking, Huron College, 1923-1924; Instructor
in Economics and Social Science, Joliet Junior College, 1924-
1925. California Institute, 1925-

967 Dale Street

Le Roy B. Smerry, M.D.
Examining Physician
A.B., University of Illinois, 1910; M.D., Johns Hopkins Medical
School, 1914, California Institute, 1921-
888 Arroyo Drive

Frovyn L. Haxes, D.O.
Department of Physical Education

D.O., College of Osteopathic Physicians and Surgeons, Los Angeles,
1921. California Institute, 1923-
715 Prospect Street, South Pasadena

Ricumarp McLeEax Bapcer, Pa.D.
Research Fellow in Chemistry
B.S., California Institute of Technology, 1921; Ph.D., 1324, (alifor-

nia Institute, 1921- .
215 Highland Place, Monrovia

*Associated with the Roosevelt High School, Los Angeles.
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Uwrric Bax~NIsTER Bray, Pu.D.
National Research Fellow in Chemistry
B.S., Emory University, 1921; Ph.D., Yale University, 1925. Cali-
fornia Institute, 1925-
Faculty Club

A. Kzita BrewEgr, Pu.D.
National Research Fellow in Physics
Ph.B., University of Wisconsin, 1915; M.S., 1921; Ph.D., 1924; Cali-
fornia Institute, 1924-
Faculty Club

Carr Eckert, Pa.D.
National Research Fellow in Physics

B.S., Washington University, St. Louis, 1922; Ph.D., Princeton
University, 1925. California Institute, 1925-
676 South El Molino Avenue

George Grockirer, Pu.D.
National Research Fellow in Chemistry
B.S., University of Washington, 1915; M.S., 1915; Ph.D., University
of California, 1923. California Institute, 1923~
344 South Catalina Avenuc

Fraxkx THOMPSON GUCKER, JR., Pm.D.
National Research Fellow in Chemistry
A.B., Haverford College, 1920; A.M., 1921; Ph.D., Harvard Univer-

sity, 18256. California Institute, 1925-
406 South Chester Avenue

Wirtriam Vermirriox Hovusrox, Pm.D.
National Research Fellow in Physics

B.A. and B.Sc. in Ed., Ohio State University, 1920; M.S., University
of Chicago, 1922; Ph.D., Ohio State University, 1925. Instructor
in Physics, Ohio State University, 1922-1925. California Insti-

tute, 1925- .
2 Wilson Court

Artuur Joux Lixpsay Hurcuinson, A.B.
Research Fellow in Physics (Pacific Gasoline Company)

A.B., Stanford University, 1919; California Institute of Technology,
1923-1524. Research Engineer, Pacific Gasoline Company, 1924-.
California Institute, 1925~

700 California Bank Building, L.os Angeles

HererT KaHLER, Pu.D.
National Research Fellow in Physics
B.S., University of Washington, 1918; Ph.D., Cornell University,
1921. California Institute, 1928-
359 North Holliston Avenue

Roy James KexnEepy, Pu.D.
National Research Fellow in Physics

A.B., Cornell University, 1921; Ph.D., Johns Hopkins University,
1924. California Institute, 1924-
288 Pleasant Street
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Artaur Lours Kieix, Pu.D.

Research Fellow in Physics

B.S., California Institute of Technology, 1921; M.S., 1924; Ph.D.,,
19_:» California Institute, 1921-
125 Fremont Place, Los Angeles

Epwaro H. Kurrs, D.Sc.
National Research Fellow in Physics
C.E., Princeton University, 1920; M.S., 1921; D.Sec., 1922. California

Institute, 1923-
529 South El Molino Avenue

SAMUEL Stuart MackeowX, Pm.D.
National Research Fellow in Physics

A.B., Cornell University, 1917; Ph.D., 1923. Instructor in Physies,
Cornell University, 1920-1923. California Institute, 1923-
1240 New York Avenue

Lixvus Carr Paviixg, Pu.D.
National Research Fellow in Chemistry

B.S., Oregon Agricultural College, 1922; Ph.D., California Institute
of Technology, 1925. California Institute, 1922-
: 27 Harkness Avenue

Avserr L. Ravymoxp, Pu.D.

Research Fellow in Chemistry
B.S., California Institute of Technology, 1921; M.S., 1923; Ph.D.,,

1925, California Institute, 1921-
382 East California Street

Jacques Rerecom, C.M.E.
Fellow of the Commission for Relief of Belgium
Educational Foundation

C.M.E., University of Brussels, 1925. California Institute, 1925-
1170 Steuben Street

Avrrep Crawrorn RoBErtsoN, Pu.D.
National Research Fellow in Chemistry
B.S., University of Oregon, 1922; M.S., University of Wisconsin,
1924; Ph.D., 1925. California Institute, 1925-
940 Del Mar Street

ArFrep WarTer Simox, Pm.D.
National Research Fellow in Physics
B.S., University of Chicago, 1921; Ph.D., 1925, California Insti-

tute, 1925-
909 Boylston Street

Wirtam Raves Syyrue, Pu.D.

National Research Fellow in Physics
A.B,, Colorado College, 1916; A.M., Dartmouth College, 1919; Ph.D.,
Um‘versny of Chicago, 1921, California Institute, 1923-
406 South Chester Avenue
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Lars THOMASSEY, B.S.
Fellow of the International Education Board

B.S., Norway Institute of Technology. 1919. Member of Norwegian
State Raw Material Committee, 1919, Research Assistant, Min-
eralogical Institute, Oslo, Norway, 1919-. California Institute,

1122 Division Street
Weabinmm M. ZAIKOWSKY
Research Fellow in Physics (Standard Oil Company)

Grraduate 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. California Institute, 1923- .

346 South Michigan Avenue

Herdytax Zaxstra, Pr.D.

National Research Fellow in Physics

Chem, Eng., Technische Hoogeschool, Delft, 1917; Ph.D., University
of Minnesota, 1923. Assistant in Industrial Chemistry, Tech-
nische Hoogeschool, Delft, 1916-1919; Teacher of Physics, Hoo-
gere Burgerschool, Delft, 1919-1921; Instructor in Physics, Uni-
versity of Minnesota, 1921-1923; National Research Fellow,
University of Chicago, 1923-1924; Research Fellow, International
Education Board, University of Hamburg, 1924-1925. Cali-

fornia Institute, 1925-
402 Oakland Avenue

Frirz Zwicke, Pu.D.
Fellow of the International Education Board
Graduate, Hidg. Technische Hochschule, Zurich, 1920; Ph.D., 1922.
Assistant in Physics, Eidg. Technische Hochschule, 1921-1925.
California Institute, 1925- X
: 35 South Wilson Avenue

WarreN Purerrs Baxter, B.S.
DuPont Fellow in Chemistry
B.S., California Institute of Technology, 1924. California Institute,
1924~

1125 South Avoca Avenue

Vicrorn Hrvceo Bexiorr, B.A.
Assistant in Physics
B.A., I'omona College, 1921. California Institute, 1921-
1295 East Villa Street
Rosert Capy Burr, E.E.
Teaching Fellow in Physics
E.E., Cornell University, 1921. California Institute, 1921-
327 South Michigan Avenue
G. Harvey Casrzrox, B.Sc.
Teaching Fellow in Physics
B.Sc., University of Saskatchewan, 1922, California Institute,

1922~
406 South Chester Avenue
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Cuarres Truesroon Crrase, B.S.
Assistant in Physics

B.S., Princeton University, 1924. California Institute, 1924-
Faculty Club

Crarres RoperT Darny, A B.
Assistant in Physics

A.B., Colorado College, 1925. California Institute, 1925-
1122 Division Street

Rosert HExNAH Darrtoy, B.S.
Teaching Assistant in Chemistry
B.S., California Institute of Technology, 1925. California Institute,
1925

5
297 North El1 Molino Avenue

Rareir Kouirrauvsca Dav, Pu.B.
Teaching Assistant in Chemistry

Ph.B., Yale University, 1925. California Institute, 1925-
Faculty Club

Roserr TroOUTMAN Dirrox, B.S.
Teaching Assistant in Chemistry
B.S., California Institute of Technology, 1925. California Institute,
19

) 79 South Wilson Avenue

Jesse WiLriam MonNroE DuMoxp, M.S.
Teaching Fellow in Physics

B.S., California Institute of Technology, 1916; M.S. in E.E., Union
College, 1918. California Institute, 1921-
615 South Mentor Avenue

WaYNE Brockank Hares, M.A.
Teaching Fellow in Physics

B.A., Brigham Young University, 1916; M.A., University of Utah,
1922. California Institute, 1924- i
892 Granite Drive

James Hvern Hamirron, B.S.
Assistant in Electrical Engineering
B.S., (235alifornia Institute of Technology, 1925. California Institute,
1925-

1634 South Western Avenue, Los Angeles
GustaF Wirniam Hamaar, M.S.

Teaching Fellow in Physics
B.S., University of Idaho, 1922; M.S., 1924. C(alifornia Institute,
1924-

86 No. Sierra Bonita Avenue
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Sterrixe B, HExDrIicks, M.S.
Teaching Fellow in Chemistry

B. Ch.E., University of Arkansas, 1922; M.S., State Agricultural
College, Kansas, 1924. California Institute, 1924-
Faculty Club

Hexvey C. Hicxs, M.S.
Teaching Fellow in Physics
Ph .B., University of Chicago, 1921; M.S., 1922. California Institute,
1924-

383 North Wilson Avenue

Sixey Berrixsox Ixgram, B.A.
Assistant in Physics
B.A., University of British Columbia, 1925. California Institute,
1925-

1164 Steuben Street

Wryarr Hawkixs Ixceranr, M.S.
Research Assistant in Physics

B.S., University of Chicago, 1917; M.S., Massachusetts Institute of
Technology, 1922; University of Munich, 1922-1924. Develop-
ment Engineer, Bell Telephone ILaboratories, 1924-1925., Cali-

fornia Institute, 1925-
1163 Steuben Street

L. Merce Kmxrarrick, B.S.
Teaching Fellow in Chemistry
B.S.igczjg,lifornia Institute of Technology, 1923, California Institute,

447 South Lake Avenue

R. Mever I.axGer, M.A.
Assistant in Physics

B.S., College of the City of New York, 1920; M.A., Columbia Uni-
versity, 1921. California Institute, 1922-
124 North Michigan Avenue

Freverick Cuartes Linpvarn, B.S.
Assistant in Electrical Engineering

B.S., University of Illinois, 1924. California Institute, 1925-
606 North Mariposa Street, Los Angeles

Doxarp Horr Loueurmer, B.S.
Teaching Fellow in Physics
BAS.iQCalifornia. Institute of Technology, 1923. California Institute,

2331 North I.ake Avenue, Altadena
Harrax Evaxs MENDENHALL, B.S.
Teaching Fellow in Phaysics

B.S., Whitman College, 1921. California Institute, 1922-
406 South Chester Avenue
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Crarx Braxcmarp Mpixax, A.B.
Assistant in Physics
A.B., Yale University, 1924. California Institute, 1925- .
300 Palmetto Drive
Arrax Cmarres Gray MrrcHeLn, M.S.

Teaching Fellow in Chemistry
B.S., University of Virginia, 1923; M.S., 1924. California Institute,
1924-

Faeulty Club
Lewis Morrox Morr-Symita, B.S.

Teaching Fellow in Physics
B.S., California Institute of Technology, 1923. C(alifornia Institute,
1923-

124 North Michigan Avenue

MarTiy EMErRY NoORrDBERG, M.S.
Teaching Fellow in Chemistry
B.S., Towa State College, 1924; M.S., 1925. California Institute, 1925-
Faculty Club
Fren Lioyp PooLe, M.S.
Teaching Fellow in Physics
B.S., Throop College of Technology, 1917; M.S., Union College, 1919,

California Institute, 1920-
323 South Chester Avenue

Cuarces Horpex Prescorr, A.B.
Teaching Fellow in Chemistry

A.B., Yale University, 1922. California Institute, 1923-
Faculty Club

Orto FREDERICK Rrrzmaxx, M.S.
Teaching Fellow in Physics

B.S., in Ch.E., Pennsylvania State College, 1922; M.S. in Physics,
1924. California Institute, 1924-
651 South Mentor Avenue

Harorp Hreices StriNour, B.S.

Research Assistant in Chemistry
B.S. in Chemical Engineering, University of Southern California,
1923, California Institute, 1925-
622 West Thirty-fifth Place, Los Angeles

Ricmarp Maxtirre Surrox, B.S.
Assistant in Physics

B.S., Haverford College, 1922, C(alifornia Institute, 1925-
406 South Chester Avenue

DaxmrL Dwicar Tavror, A.B.
Assistant in Physics

A.B., Colorado College, 1924. California Institute, 1924-
122 Division Strcet
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Morcax Warp, A.B.
Assistant in Mathematics

A -B., University of California, 1924. California Institgte, 1925-
947 East California Street

Arraur Howarp WarxEer, B.S.
Teaching Fellow in Physics
A .B., University of Colorado, 1917; B.S., 1920. California Institute,
1923-

406 South Chester Avenue

Howarp MEerLIN WINEGARDEN, B.S.
Teaching Assistant in Chemistry
B.S.,ggflifornia Institute of Technology, 1924. California Institute,
1 -

44 Fast Peoria Street

RarrH Epcar WinNcEr, A.B.
Teaching Fellow in Physics

A.B., Baker University, 1914, California Institute, 1922-
1122 Division Street

Wirtis Howarp Wise, M.A.
Assistant in Physics
B.S., Montana State College, 1921; M.A., University of Oregon, 1923.
California Institute, 1923-
1122 Division Street

OrvEr Rryyorps Wurr, M.S.
Research Assistant in Chemistry

B.S., Worcester Polytechnic Institute, 1920; M.S., The American
University, 1922. California Institute, 1923-
3081 FEast Bellevue Drive

Do~ M. Yosr, B.S.
Teaching Fellow in Chemistry
B.S., University of California, 1923. Teaching Fellow, University of

Utah, 1923-24. California Institute, 1924-
273 South Hudson Avenue

Louis H. Baiey, First SerceEanT, D. E. M. L., U. S. Army

Assistant, Department of Military Science and Tactics
California Institute, 1920-
686 South Lake Avenue

JoserH Laracy, MASTER SERGEANT, ExNcineErs, U. S. Army,
RETIRED
Assistant, Department of Military Science and Tactics

California Institute, 1920-
1084 Stevenson Avenue
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fiistorvical Sketeh

The California Institute of Technology is devoted to in-
struction of collegiate and university grade in the funda-
mental sciences and in the various branches of engineering,
and to research in these fields.

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 substantial financial
support it has received from many individuals and from
some of the large national foundations.

In 1917 the chemistry building, named the Gates Chem-
ical Laboratory from its donors, Messrs. C. W. Gates and
P. G. Gates, was erected and equipped; and Dr. Arthur A.
Noyes became its Director. An extension to this laboratory,
made possible by a further gift from the same donors, is
now being built. During the years 1920 to 1923, the
Norman Bridge Laboratory of Physics, given by Dr. Nor-
man Bridge of Chicago, was erected. Dr. Robert A. Milli-
kan became Director of this Laboratory in 1921. In 1922,
an auditorium, seating 500 persons, was erected. In 1924,
the High-Potential Research Laboratory was built and
equipped through the cooperation of the Southern Califor-
nia Edison Company. A new laboratory of Steam Engi-
neering and an Engineering Research Laboratory have
been recently erected and are now being equipped. 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.

Eight acres have recently been added to the campus,
giving it an area of thirty acres. On the new extension is
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ax1 attractive residence which is used as a club-house for
the faculty and graduate students. Fuller provision for
undergraduate student life on the campus has been made
by the erection of a temporary building provided by Mr.
arid Mrs. Robert Roe Blacker.

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 pos-
sible through the liberal support of various national foun-
dations. The General Education Board has given an en-
dowment of $300,000 to be used for salaries; the Carnegie
Foundation for the Advancement of Teaching, an endow-
ment 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 direction of Drs. R. A.
Millikan and A. A. Noyes; the Carnegie Corporation of
New York, $25,000 for the establishment of a department
of instruction and research in geology and $100,000 for
general endowment. The Rockefeller Foundation has,
through the National Research Council, provided payments
totalling about $37,500 a year to National Research Fel-
lows 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.



Edrcational Holiries

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

(1) The four-year Undergraduate Courses in Engineer-
ing and Science of the Institute shall include an unusually
thorough training in the basic sciences of physics, chem-
istry, and mathematics, and a large proportion of cultural
studies; the time for this being secured by eliminating some
of the more specialized engineering and technical subjects,
which may be pursued in the Graduate Courses in the
various bramnches of engineering and science by students
desiring further professional training. It is hoped in this
way to make the undergraduate courses of the Institute a
combination 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 marrowness common with students in technical
schools and the superficiality and the lack of purpose of
many of those taking academic college courses. The in-
struction in the basic engineering subjects shall, however,
be maintained at the highest efliciency so that the graduates
of the engineering courses may be prepared for positions
as constructing, designing, operating, and managing engi-
neers. Provision shall also always be made for the train-
ing of students for positions in the research and develop-
ment departments of manufacturing industries.

(2) The departments of physics, chemistry, mathemat-
ics, and geology shall be made as strong as possible, not
only because these subjects are essential to the plan of
undergraduate instruction, but also because the best oppor-
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tunities 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, his-
torical, economic, and general scientific subjects shall con-
tinue to be taught by a permanent staff of men of mature
judgment and broad experience; the regular work in these
subjects shall be supplemented by courses of lectures given
each year by men of distinction from other institutions; the
weekly assemblies addressed by leading men in the fields of
education, literature, art, science, engineering, public ser-
vice, commerce, and industry shall be maintained as effec-
tively as possible; moderate participation of all students
in student activities of a social, literary, or artistic char-
acter, such as the student publications, debating and dra-
matic clubs, and musical clubs shall be encouraged; and
students shall be required or encouraged to take regular
exercise, preferably in the form of games or contests afford-
ing recreation. It is the purpose of the Trustees to create
as rapidly as possible additional facilities for these student
activitics by the erection of a student union, a gymnasium,
and dormitories. Great importance is also attached to mak-
ing the campus attractive in its architectural and landscape
features, because of the influence of such surroundings on
the students and on the public.

(4) In all the scientific and engineering departments
of the Institute research shall be made a large part of the
work, not only because of the importance of contributing
to the advancement of science and thus to the intellectual



EDUCATIONAL POLICIES 35

and material welfare of mankind, but also because without
research the educational work of a higher institution of
learning lacks vitality and fails to develop originality and
creativeness in its students. To insure the development of
research the Trustees will provide for it financially, not, as
is so often the case, out of the residue that may be left after
meeting the demands of the undergraduate work, but by
duly limiting the extent of this work, and by setting apart
in advance funds for research and graduate study. It is
also the policy of the Trustees to make the advancement in
grade and salary of members of the staff largely dependent
on accomplishment in research or in other creative diree-
tions.

(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 consumed merely by
increase in the student body, the Trustees will limit the
registration of students at any period to that number which
can be satisfactorily provided for with the facilities and
funds available.  As students are admitted not on the basis
of priority of application, but on that of a careful study of
the merits of the individual applicants, the limitation has
the highly important result of giving a select body of stu-
dents of more than ordinary ability. A standard of schol-
arship 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.



Keguirements for Admission

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

English oo 3
Algebra - 2
Plane and Solid Geometry... .
Group A [ THGONOMEETY oot

Physics o
Chemistry oo - . 1
United States History and Government................. 1

Group B:  Foreign Languages, Shop (up to 1 unit); additional
English, Mathematics, Laboratory Science, or His-
tory.

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

Applicants who offer for entrance a total of fifteen rec-
ommended 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 general en-
trance examinations; but no applicant will be admitted
whose preparation does not include English 2 units, Algebra
114 units, Geometry 1 unit, Trigonometry 14 unit, Physics
1 unit. All entrance deficiencies must be made up before
registration for the second year.

Each applicant is expected to show that he has satisfac-
torily completed the above-stated required preparation, by
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presenting a certificate of recommendation from an ap-
proved school showing his complete scholarship record.

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

Students planning to enter the Institute in September,
1926, may take the examinations Friday and Saturday,
April 80th and May 1st, or Monday and Tuesday, Septem-
ber 20th and 21st.

Students living at a distance from Pasadena may, upon
request, be allowed to take the spring entrance examina-
tions 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 vaccinated or to submit satis-

IIncomplete certificates of recommendation may be supplemented
by examinations in particular subjects taken at the Institute. The
scope of subject matter for these examinations is the same as that

, covered by standard high schools. Applicants taking examinations
in Physics, Chemistry, or United States History and Government
must present their notebooks at the time of the examination. The
schedule for 1926 is as follows: Wednesday, September 22, 9:00
A.M., Mathematics; 2:00 P.M., English. Thursday, September 23,
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 21 to 26, 1926.
Application for these examinations must be addressed to the Col-
lege 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 24, 1926.
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factory 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 Trusteces. For this rea-
son, applicants should, so far as possible, conform to the
following procedure:

They should present themselves for examination upon
the dates set, preferably upon April 30th and May 1st. At
the same time they should make out, upon the form pro-
vided, 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 recom-
mendatior. from the principals of their high-schools, to-
. gether 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 admis-
sion 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, including those that
have postponed their entrance examinations till September, )
will be accepted, provided their examinations and creden-
tials 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 considered on their merits. Students of ex-
ceptional attainments will always be provided for.



REQUIREMENTS FOR ADMISSION 39

For admission to the upper classes of the Institute appli-
cants who have been students (but are not graduates) at
other institutions of collegiate rank must present letters of
honorable dismissal, together with statements showing in
detail the character of their previous training, and the
grades which have been received. Physicians’ certificates
and certificates of vaccination are required as in the case
of students entering the freshman class. They will also
take examinations in Mathematics, Physics, and Chemistry ;
except that the examination in the latter subject is required
only of those desiring to pursue courses in Chemistry or
Physics. The examinations are 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 14 and 15, 1926, or
on Friday and Saturday, September 17 and 18, 1926.

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. They will be admitted without examina-
tion, provided their previous scholastic record indicates
attainment not inferior to the average of Institute students,
and provided they have creditably completed thorough
courses in the basic scientific subjects required in the first
two years of the Institute’s Undergraduate Courses. If
these provisos are not fulfilled, examinations are required

as in case of non-graduates.

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 ycar of the Course in
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E ngineering is limited to 120 students, and to the second
year of the Course in Science to 40 students.

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



Buildings and Edurational Facilities

THROOP HALL

Throop Hall, the central building on the campus, con-

tains the offices of administration, the classrooms and draw-

ing-rooms of the engineering departments, and some of the
engineering laboratories.

NORMAN BRIDGE LABORATORY OF PHYSICS
The Norman Bridge Laboratory of Physies, the gift of
the late 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 on its large flat roof excellent
facilities for outdoor experimentation.

The first unit contains a lecture room seating 260 per-
sons, two large undergraduate laboratories with adjoining
dark rovms and apparatus rooms, three classrooms, three
laboratories for advanced instruction, nine offices, a stock
and chemical room, the graduate library of physies, and
twelve research rooms, besides shops, machinery, switch-
board, and storage battery rooms.

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

The third unit houses on one floor eight more research
rooms, thus bringing the number of rooms devoted exclu-
sively to research up to sixty-five, and on the others the
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Norman Bridge Library of Physics to provide for which
Dr. Bridge gave $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 physies. The
T'rustees have undertaken to provide for the work of the
department of physics an income of $95,000 a year. This
includes both teaching and research, although the larger
portion of this income is to be expended on research. In
addition to the Institute funds available for research, the
Carnegie Corporation of New York has provided through
the Carnegic Institution of Washington $15,000 a year for
five years to be used in researches in physics to be con-
ducted at the Institute under the direction of Dr. Millikan.
The Carnegie Institution 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 years has been given the Institute by the
Standard Oil Company for research on internal combustion
engines.

The relations of the Institute with the staff of the Mount
Wilson Observatory arc most cordial and one of the chief
assets of the Institute is its associations with the Observa-
tory group both informally and in the joint Astronomy and
Physics Club.

THE HIGH-POTENTIAL RESEARCH LABORATORY

A high-potential laboratory, provided by the Southern
California Edison Company, forms a companion building
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to the first unit of the Norman Bridge Laboratory, which
it closely resembles in external design and dimensions. The
equipment in this laboratory includes a million-volt trans-
former specially designed by Professor R. W. Sorensen,
which is capable of supplying 1,000 kilovolt amperes at the
above potential with one end grounded. It is available both
for the pursuit of special scientific problems connected with
the structure of matter and the nature of radiation, and
for the conduct of the pressing engineering problems hav-
ing 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 freshman
students; Analytical Chemistry, 40 students; Organic
Chemistry, 28 students; Physical Chemistry, 20 students
in two sections; Instrumental Analysis, 20 students in two
sections. The undergraduate laboratories were intention-
ally limited in their accommodations, as it is the policy of
the department to admit for the present to the upper years
of the chemistry courses only a relatively small number of
the more competent students, so as to secure the highest
efficiency in the instruction, and so that graduate study and
research may not be relegated to a secondary position, as
happens in many institutions.

The remainder of the Gates Chemical Laboratory is
devoted to facilities for research work. There are six unit
laboratories for physico-chemical research accommodating
two men each; organic and biochemical research labora-
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tories, with space for six workers; and research laboratories
of photochemistry and radiation chemistry providing for
ten or more research men. In separate rooms special re-
search facilities are also provided, including a well-equipped
irastrument shop, a students’ carpenter shop, a glass-blow-
irag room, a storage battery room, and large photographic
dark rooms.

The departmental library, which is located in the lab-
oratory, contains most of the books and periodicals ordi-
narily 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 chem-
ical research. In addition to the Institute funds available
for research the Carnegie Corporation of New York has
provided, through the Carnegie Institution of Washington,
$1 5,000 a year for five years to be used in researches in
chemistry to be conducted at the Institute under the direc-
tion of Professor A. A. Noyes.

An addition to the laboratory, for which funds have been
provided by C. W. Gates and his brother, P. G. Gates,
since deceased, is now being built. This addition, which
ad joins the first unit on the west, is approximately 80 feet
by 50 feet in area, and is two stories in height. It will
contain a lecture room, seating 160 and completely equipped
for chemical demonstrations of all sorts; a seminar room, a
chemistry library, a small lecture room seating about 30
people, class rooms, four research laboratories, professors’
studies, a store room for inflammable chemicals, and the
usual ‘machinery, switchboard, and service rooms. The
architects for this unit are Bertram G. Goodhue Associates,
with Clarence S. Stein as consultant. The research facil-
ities provided in this addition will make possible the devel-
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opment of organic chemistry research to a much greater
extent than has heretofore been possible.

RESEARCH LABORATORY OF APPLIED CHEMISTRY

With the Gates Chemical Laboratory is associated the
Research Laboratory of Applied Chemistry, which is lo-
cated in the new Engineering Research Building. This
research laboratory is equipped for carrying on chemical
reactions on a fifty or a hundred pound scale. The machin-
ery is as nearly like commercial plant equipment as is con-
sistent with its size. It includes apparatus for grinding
and pulverizing, roasting, melting, mixing, dissolving, ex-
tracting, pumping, decanting, cemtrifuging, filtering (by
gravity, pressure, suction, plate and frame, and leaf filters),
evaporating under pressure or vacuum, fractionating, con-
densing, crystalizing, drying under pressure or vacuum,
and absorbing gases and vapors.

LABORATORY OF STEAM ENGINEERING AND -
ENGINEERING RESEARCH

During the past year, through funds provided in part by
the late Dr. Norman Bridge, and in part from other
sources, the Institute has erected a new engineering build-
ing, designed by Bertram G. Goodhue Associates, 50 by 140
feet in size. Ome section of this is occupied by a new
steam engineering laboratory, which contains a steam unit
consisting of two Babcock and Wilcox Sterling boilers, each
of 300 H.P. capacity, with all accessory equipment to pro-
vide for comprehensive tests of all portions of the installa-
tion.

The other half of the building is to be devoted to an
engineering research laboratory, in which the research sec-
tion of chemical engineering has already been installed.
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LIBRARIES

"The general library is located in the central unit of the
Norman Bridge Laboratory of Physics. It contains the
books on engineering, on literary, historical, economie, and
general subjects. With it is incorporated the Webb library,
which is a collection of some 38,000 volumes, largely in
French and German, and in popular science. This library,
together with an endowment of $380,000, is the gift of the
late William E. Webb of New York.

The Chemistry Library is situated in the Gates Chemical
Laboratory. It contains exclusively chemical books and
periodicals.

The Physics Library is in the east wing of the Norman
Bridge Laboratory of Physics, and contains the literature
required in the advanced study of Physics and Mathe-
matics.

OTHER BUILDINGS

In addition to these permanent buildings, a temporary
dormitory affords accommodations for about sixty students;
and other temporary buildings house the power plant, hy-
draulic and steam laboratories, the research work in aero-
dynamics, and the departments of military engineering and
physical education.



Expenses

TUITION

The tuition is two hundred and fifty dollars ($250.00)
a year for undergraduate students, payable $90 at the
opening of the first term, and $80 at the opening of each of
the other terms.

The Associated Student Body fee, payable by all stu-
dents, is $10.00 a year. This fee is used for the support
of athletics and of other student activities. There is also
a fee of 50c a term for locker rental. There are no other
fees, but in the Department of Chemistry an annual de-
posit of $10 is required the first year, and $15 the last
three years, to cover breakage and loss of laboratory mate-
rials. 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.

In 1923, 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 Fund, which may be used for loans or for scholar-
ships at the discretion of the Institute. A third gift of
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$5 ,000 for the same general purpose has been made by an
anonymous donor, while a gift of $1,000, also by an anony-
mous donor, provides for certain scholarships during the
year 1926-1927,
Applications for loans may be made to the Secretary of
the Institute.
THE PUBLIC WORKS FUND

Mr. William Thum, of Pasadena, has established a fund
known as the Public Works Scholarship I'und, thereby mak-
ing provision for the employment of a limited number of
students in the various departments of municipal work.
Umnder the provisions of this I'und, students approved by
the faculty are employed in the Municipal Lighting De-
pariment, and other departments of the city of Pasadena,
thereby gaining valuable practical experience.

STUDENT EMPLOYMENT

The Institute endeavors to be of assistance in aiding
stadents to find suitable employment when it is necessary
for them thus to supplement their incomes in order to con-
tinue their education. The requirements of the courses at
the Institute are so exacting, however, that under ordinary
circumstances students who are entirely or largely self-
supporting should not expect to complete a regular course
satisfactorily in the usual time. Students wishing employ-
ment 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 dormitory,
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
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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 maximum
$115. The rate for most of the rooms is $85. Each stu-
dent in the dormitory is required to make a deposit of $10
at the opening of the college year to cover damage to dor-
mitory property.



Registration and General Regulations

Registration for the second term, 1925-1926, will take
place January 4, 1926 (9 A M. to 3 P.M.); for the third
term, March 29, 1926 (9 AM. to 8 P.M.). Registration
for the first term, 1926-1927, will take place, for freshmen,
September 28, 1926 (9 A.M.), and for other students Sep-
tember 24, 1926 (9 A.M. to 8 P.M.), and September 25,
1926 (9 AM. 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 pay-
ment of his tuition and fees, is enrolled by the Registrar.
No student is admitted to classes without an assignment
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 assem-
bly 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 inattentive
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 imme-
diately all locker keys, and other Institute 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 exceptionally
good ; the honor system prevails at examinations, 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,
2 denotes Above Average,
2 denotes Average,
1 denotes Below Average,
C denotes Conditioned,
I’ denotes Failed.

Incomplete means that the student has been prevented
from completing the required work of the subject on ac-
count 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 least thrce-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 incomplete
that may be made up without actually repeating the sub-
ject. A grade of 1 is given when the work is completed.

Failed means that credit may be secured only by repeat-
ing the subject.

Term examinations will be held in all subjects unless the
instructor in charge of any subject shall arrange other-
wise. No student will be exempt from these examinations.
Leave of absence may be obtained only from the Deans, and
can be allowed only for serious cause, such as physical in-
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ability to be present. Unexcused absence will count as a
failure in the subject. _

Special examinations may be arranged by the instructor
for students having leave of absence, and must be com-
pleted within four weeks from the beginning of the fol-
lowing term; or, if in work of the third term, during the
week preceding registration.

A condition in any term’s work must be removed during
the next term in residence on the date fixed for the re-
moval of conditions. Any condition not so removed shall
automatically become a failure, unless otherwise recom-
mended by the instructor at the time the condition is given.
A student wishing to take examination for removal of a
condition should notify 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.*

2. A student will be dismissed from the Institute (a) if,

*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 be-
come clear that he has not the qualifications required for the suc-
cessful prosecution of an engineering or scientific course.
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at the end of any term, he does 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
vear’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 mini-
mum requirements term by term, but has failed to meet
this annual requirement should communicate with the Reg-
istrar 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 Regis-
tration Committee, after consultation with the professional
department or Faculty Committee representing the stu-
dent’s course, may, in case his general qualifications warrant
it, grant him the opportunity to qualify for admission to
the work of the following year 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. Ior example, a man carrying
82 units of work shall be expected to obtain four-fifths of
80, or 64 credits per term to remain off 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 completihg of the prescribed work of a course.
A studert who makes 1,680 credits for the four years (cor-
responding to an average of 140 credits per term, will be
graduated with honor.
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6. A ctudent will be given honor standing in any term if
he has rcceived 140 credits during the preceding term; such
honor standing to entitle him to special privileges and op-
portunities, such as relief from some of the more routine
study and laboratory work, and admittance to more ad-
vanced subjects and research work. But no student in
honor stannding will be admitted to an honor section pur-
suing any particular subject (other than those of the fresh-
man year) 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 in-
fluence ¢n the student life of the Institute may be summar-
ily dismissed, whatever be his scholastic standing.

Any student placed on probation for low scholarship
should withdraw from student activities or from outside
employment, or should reduce the number of subjects he
is taking, to a sufficient extent to enable him to meet the
requirements stated above; and any such student must re-
port 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 sched-
ule of studies and limit his outside activities in accordance
with the advice of his Dean.

Petiticns for immediate reinstatement from students who
are dismissed for low scholarship will not be entertained
by the faculty, except in cases of sickness or other unfore-
seen emergencies. The faculty will consider extension of
the period of probation only in the case of students who are
placed on probation for low scholarship at the close of the
first term of their first year at the Institute, and then only
till the end of that year.
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A regular student who for satisfactory reasons desires to
ex tend his undergraduate course over a longer period than
four years may, with the approval of the Registration Com-
mittee, be allowed to take less than the full prescribed
work of about 48 units. Applications for registration in
excess of the prescribed number of units must be approved
by the Registration Committee.

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



£ xtra-Cuericuhun Opportunities

LECTURE AND CONCERT COURSES

Under the auspices of the Pasadena Lecture Course Com-
mittee there are given each 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. Special opportunities
are made available to students for attendance at concerts
given by thee Los Angeles Phitharmonic Orchestra and noted
artists under the auspices of the Pasadena Music and Art
Associationn. They may also visit the frequent exhibitions
of paintings held at the galleries of the Carmelita Gardens.

STUDENT ORGANIZATIONS AND ACTIVITIES

The students are organized into an association known as
the Associated Student Body, of which all are members, to
deal with affairs of general concern to the students, and to
deal with such matters as may be delegated to them by the
faculty. The Association elects its officers and a board of
control, which investigates breaches of the honor system,
or cases of misconduct, and 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 conferences of
the Faculty Committee on Student Relations and the Fxec-
utive Commiittee of the Student Body.

The Associated Students exercise general direction of
matters of undergraduate concern in cooperation with the
faculty. Athlctic contests are managed by the Athletic
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Council, composed of faculty and student representatives.
T he student body, through its elected representatives, man-
ages Tue CarirorNia TEcH, a weekly paper, and the Bic
T, the annual. A glee club, an orchestra, and a band are
maintained, with assistance {rom the Institute. There are
at the Institute student branches of the American Institute
of Electrical Engineers, the American Society of Mechan-
ical Engineers, and the American Society of Civil Engi-
neers. A Chemists’ Club includes men interested in this
particular field. Other organizations are the Dramatic
Club, the Economics Club, the Press Club, the Radio Club,
and the Aeronautics Club.

The Astronomy and Physics Club, while composed of
members of the faculty, graduate students of the Imstitute,
and members of the staffs of neighboring scientific institu-
tions, admits to its meetings undergraduate students who
may be interested in its discussions.

Sigma Xi, a student society founded for the promotion
of scientific research, is represented at the Institute by an
active chapter. Graduate students who have demonstrated
their ability to prosecute research are eligible for member-
ship. Undergraduate students who have shown particular
interest and aptitude in research are elected to associate

membership.

A chapter of Tau Beta Pi, the national scholarship honor
society of engineering colleges, is maintained at the Insti-
tute. Elections are made each year from the highest eighth
of the junior class, and from the highest quarter of the
senior class. The additional qualifications of personal
worth are also considered. Election to membership is re-
garded as a high honor.
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A chapter of Pi Kappa Delta, national forensic honor
society, elects to membership students who have repre-
sented the Institute in intercollegiate debates or oratorical
contests. The society also aims to foster and promote in-
terest on the part of the students in forensic activities.

These activities include intercollegiate and intramural
extemporaneous speaking, debate, and oratory. The Insti-
tute belongs to a forensic conference composed of most of
the educational institutions of Southern California. Local
contests are held in order to select those who will partici-
pate in the intercollegiate ones. A debate is held annually
also with Stanford University. A local oratorical contest
for the Conger Peace Prize occurs each spring.

Exceptional facilities in dramatic work are afforded the
student. FEach year a classical play, Greek or Roman, is
presented under the auspices of Pi Kappa Delta, participa-
tion in it, however, being open to the whole student body.
A modern play is given under the auspices of the English
Department, open likewise to all students. Both of these
plays are produced under the direction of Mr. Gilmor
Brown, Director of the internationally famous Pasadena
Community Playhouse. Mr. Brown also supervises the
delivery of the students taking part in foremsic contests.

A thriving Young Men’s Christian Association with a full
time Secretary has its office in Throop Hall and periorms
many valuable services. Receptions for new students,
hikes, meetings, classes for the study of life and other
problems are conducted by this organization. Under its
auspices has been formed a Cosmopolitan Club, member-
ship in which is evenly divided between foreign and Amer-
ican students.



Scholarships and Prizes

FRESHMAN PRIZE SCHOLARSHIPS

Several freshman scholarships will be awarded by the
Institute, and a further 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 prepara-
tory schools of southern California. The Institute Schol-
arships carry a payment of $250, equivalent to the year’s
tuition, or of one-half this amount, according to the quali-
fications of the applicants; 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 86-40, and he must,
if awarded a scholarship, expect to enter the Institute at
the beginning of the next college year. Moreover, he must
be nominated as representative of his high school by his
principal in consultation with the teachers of mathematics,
physies, chemistry, and English. Membership in the Cali-
fornia Scholarship Federation will also be considered in
determining elegibility for these scholarships. Each high
school of southern California may nominate, not later than
April 26, one representative, and one additional represen-
tative for cach 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
eligible 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 April 26th, on forms provided
for the purpose, certain credentials giving the usual statis-
tical information, and showing his high-school record, his
participation in student activities, and his outside activities
and personal interests.

All competitors for the scholarships must present them-
selves at the Institute for examination on April 30th and
May 1st. The examinations will cover the branches of
mathematics required for admission to the Institute, high-
school physics and chemistry, Lnglish, American history,
and general information. They will be of such a character
as to determine the ability of the student to think and to
express himself clearly, and to demonstrate his initiative
and resourcefulness 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
iater for personal interviews.

The scholarships will be awarded on the basis of all the
information available in regard to the applicants—the re-
sults of their examinations, their high-school records and
recommendations, the statements submitted as to their stu-
dent activities and outside interests, and results of the
personal interviews. The awards will be made without
reference to financial need; but any successful student with
adequate resources may relinquish the money payment in
favor of the next most deserving competitor, while retain-
ing the scholarship as an honorary recognition. The win-
ners of these scholarships will be designated Freshman
Scholars, and will be so registered in the Institute Cata-

logue.
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SOPHOMORE AND JUNIOR PRIZE SCHOLARSHIPS
An endowment fund for undergraduate and graduate
scholarships and fellowships, 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 scholarships covering a
paxt or the whole of the tuition and known as the Blacker
Junior and Sophomore Scholarships. Half of these schol-
arships are available for the junior year and the other
half for the sophomore year. Normally, these scholarships
will carry half-tuition; but the awards may be further
subdivided, or combined to afford full tuition, when the
qualifications of the contestants make this advisable. They
are awarded at the end of each year to students of the
freshman and sophomore classes, on the basis of a com-
petition of the character described below.

JUNIOR TRAVEL PRIZES

Two Travel Prizes, each carrying an award of $900,
have been established through the liberality of an anony-
mous donor, in order to emphasize the educational value
of travel as a means of broadening the student’s cultural
and professional viewpoints.

These two travel prizes are awarded, not later than the
end of the second term of each year, to the two most
worthy students in the junior class upon the basis of a
competition carried out as described below. They are to
be used for a trip to Europe during the vacation between
the junior and senior years. These tours are planned in
consultation with representatives of the Faculty Committee
on Honor Students, and include about ten days sightseeing
in the United States on the way to Furope and on the re-
turn. The winners of the prizes are expected to keep a
diary of their experiences, and upon their return to file
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with the Institute a summarized report of their travels and
expenses; and to present an interesting account of some of
their experiences at an Assembly of the student body.

CONDITIONS OF THE COMPETITION FOR THE PRIZE
SCHOLARSHIPS AND TRAVEL PRIZES

For the competition for the Sophomore and Junior Schol-
arships annd for the Junior Travel Prizes the faculty have
adopted the following regulations:

(1) Eligibility for Travel Prizes and Prize Scholar-
ships. At the end of the second term of each year the
Committee on Honor Students will designate a number of
freshmen as eligible for the Sophomore Prize Scholarships
and a number of Sophomores as eligible for the Junior
Prize Scholarships and for the qualifying competition for .
the Travel Prizes. The students so designated will in gen-
eral not exceed twelve, and will be those who have received
the largest number of credits during the two preceding
terms (including any credits for summer reading during
the preceding summer). The students so designated will
constitute during the third term the first honor section.

(2) Award of the Blacker Prize Scholarships. These
Scholarships will be awarded to those students who, after
having become eligible in the way stated above, receive the
largest number of “points” computed as follows:

Maximum

(a) Total credits received in scholastic subjects

during the three preceding terms (including credits

for previous summer reading) 350
(b) Grade on “qualifying tests” in physics, mathe-

matics, and chemistry. These “qualifying tests” will

be so arranged as to test not detailed knowledge,

but (1) general grasp of the important principles of

the basic sciences; (2) power to apply them to new
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concrete problems; and (3) originality in devising
new methods of attack, experimental and theoretical 150
(¢) Rating by fellow-students of the first honor
section on personal qualities, such as integrity and
trustworthiness, morals, native ability, disposition,
initiative, efficiency, ability to deal with others, judg-
ment, gentlemanliness, and the like......_..._.._. ... 150
(d) Originality, ideals, ability, and personality, as
rated by members of the Committee on Honor Stu-

dents and by individual instructors...................__ 150
(e) General information and breadth of interest
as shown by special examination........................ 50

(f) Detailed statement of each student as to th
“student activities,” participation in outside affairs,
general reading, ete............... 50

(g) Physical development and attention to hedlth
during the preceding year as rated by the Physical

Education Department®............. . 50
(h} Rating on power of clear, forceful expression,
written and oral et ne e 50

Total 1,000

(8) Qualifying for the Travel Priges. At the end of
each year the Committee on Honor Students will designate
not more than six students of the sophomore class as hav-
ing “qualified” for the competition for the Travel Prize of
the ensuing year. Such students will be so designated as
receiving the largest number of “points.”

(4) Competition for the Travel Prizes and Their Award.
The competitors qualifying for the Travel Prizes in the
way stated above shall report at once (before the summer
vacation) to representatives of the Committee on FHonor
Students; and a plan for summer reading and study and
for special work during the first two terms of their junior

year to meet the requirements of the competition will be

*Students desiring to compete for the scholarships or travel
prizes should report this fact at the beginning of the school year te
the Physical Education Department, in order that they may receive
special instructions.
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laid out. The competition shall be so arranged as to
develop and test:

(a) Originative ability and the other qualities essen-
tial to creative work in science or engincering.

(b) Ideals of service and accomplishment in life.

(¢) Acquaintance with European geography, politics,
social problems, and recent history, with art and nature,
with Geerman and French, and other knowledge conducive
to the success of a European trip.

In malking the final award the Committee will not take
further into account the relative scholastic credits of the
competitors (except in the case of any individual who has
shown marked deterioration during his junior yecar), but
will base the selection upon results of this final competition,
and in general upon a consideration of all those qualities
conducive to fulness of life and to success in a scientific

or engineering career,

THE CONGER PEACE PRIZE
Everett L. Conger, D.D., for the promotion of interest
in the movement toward universal peace and for the fur-
therance of public speaking, established in 1912 the Conger
Peace Prize. The income from one thousand dollars is
given annually as a prize for the composition and delivery
in public of the best essay on some subject rclated to the
peace of the world. The general preparation for the con-
test is made under the direction of the Depariment of
English.

SCHOLARSHIP AID FOR HONOR STUDENTS
In addition to the prize scholarships described above,
certain scholarship funds, limited in amount, are available
for students in honor standing whose financial resources
might otherwise prevent them from continuing at the Insti-
tute. Any such students are requested to consult the Deans.



Nrw Courses in Geology and Halenntnlngy

The California Institute announces that it is adding to
its major branches of instruction and research new de-
partments of geology and paleontology; and that it is con-
structing and equipping a Research Laboratory of Seis-
mology. Dr. John P. Buwalda, Associate of the Carnegie
In stitution of Washington, formerly professor of geology
at Yale University and the University of California, has
been placed in charge of the department of geology; and
Dxr. Chester Stock, Associate of the Carnegie Institution,
in charge of the department of paleontology.

As in the older science departments of physies, chem-
istry, and mathematics at the Institute, emphasis will be
placed primarily on the development of graduate study
and research in geological directions ; but provision has also
been made for a four-year course of undergraduate study.
This will afford an unusually broad and thorough prepara-
tion in the basic sciences on which geology depends and an
introduction to the fundamental principles of geology
itself. This is supplemented, for students desiring to
specialize in the subjeet, by Iifth-Year Courses in Geology
and in Paleontology leading to the degree of Master of
Science.

These Graduate Courses may be taken cither by students
who have completed the four-year Course at the Institute,
or by students from other colleges who have substantially
the same preparation. Properly qualified graduates from
other colleges may also pursue as graduate students the
geological studies of the senior ycar of the Undergraduate

Course.
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During the senior year of the Undergraduate Course and
throughout the Fifth-Year Courses in Geology and in
Paleontology much time will be devoted to investigation;
but students desiring to become research men or profes-
sional experts in geology will naturally continue their work
at least two years more for the degree of Doctor of Philos-
ophy. It is anticipated that, as has already occurred in the
physics and chemistry departments, a considerable school
of research workers, consisting of doctorate candidates,
teaching fellows, and members of the permanent staff, will
rapidly be built up. Every possible facility and assistance
to this end will be afforded by the Institute; for the de-
velopment of such a research gr&)up constitutes its main
object in establishing the department.

PROFESSIONAL OPPORTUNITIES FOR GEOLOGISTS

An important reason why the Institute selected geology
as the direction in which next to develop its departments
was that it affords exceptional opportunities for an attrac-
tive professional career, both on the scientific and industrial
sides. There is a real demand, very inadequately met, for
well trained geologists for teaching and research positions
in colleges and universities, for government posts in con-
nection with geological and mining surveys, and for places
as directors and field explorers in connection with museums,
and, above all, for positions as geological experts in the oil
and mining industries. So urgent is the demand in these
industries that students are often drawn into them before
they have properly completed their studies.

Aside from these professional opportunities, the work
of the geologist is attractive bceause it constantly offers
new problems to be solved, affords special opportunity for
research and expert work, and gives close contact with
nature and outdoor life.
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THE INSTRUCTION IN GEOLOGY AND PALEONTOLOGY
The clementary geclogical subjects are given with a
thireefold purpose. T'irst, they serve to convey a broad con-
cept of the constitution and structure of the earth, of its
oxrigin and history, and of the evolution of life upon it; for

it is assumed that the intellectual equipment of any edu-

cated man, whether he be a scientist or not, is incomplete
without some acquaintance with the fundamental principles
of evolution. Secondly, the elementary courses afford to
erzginecring students geological knowledge which will often
be required by them in their professional practice. Thirdly,
thee undergraduate subjects give to those who are to special-
ize in geological sciences the preparation required for ad-
vanced work and research.

The advanced subjects afford training for the profession
of geologist or paleontologist. Students who complete the
Fifth-Year Course in Geology are prepared for geological
positions with oil and mining companies and on government
and state geological surveys; but further graduate work
(Leading to the Doctor’s degree) is very desirable for those
who are preparing themselves for university positions in
geology or paleontology and for service as professional
geologists.

The therough grounding in physics and chemistry af-
foxded in the freshman, sophomore, and junior years is a
most advantageous preparation for geologic studies: for
geology is essentially the application of the principles of
phuysics and chemistry to the Earth’s crust.

No better field for geologic training exists than the region
around Pasadera. Within convenient reach is an almost
unrivaled variety of rock types, geologic structures, and
phiysiographic forms. Field studies can be carried on com-
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fortably throughout the entire year; and this constitutes
an important part of the department program.
OPPORTUNITIES FOR RESEARCH

Southern California is a region almost unrivaled for
geologic investigation. Opportunity is there offered for
advanced studies and research in the field in nearly all
phases of the geological sciences.

Stratigraphic studics may be pursued in the Cenozoic
and Mesozoic sedimentary rocks of the southern Coast
Ranges, in which the oil fields are located, and in the
Mojave Desert region. Thick sections of Paleozoic sedi-
ments in the desert region of southeastern California re-
main almost unexplored.

Within easy reach of Pasadena a great variety of geo-
logic structures is exemplified. Tolding and faulting on
a large scale have occurred in the Coast Ranges; and these
same structural phenomena in somewhat different form
may be studied in their clear development in the higher
ranges of Southern California and in neighboring parts of
the Great Basin.

Magnificent examples of a large variety of physiographic
forms await study; these range from coastal features re-
sulting from recent uplift and subsidence to forms due to
recent folding, faulting, and erosion of different rock struc-
tures. The effects of humid, glacial, and desert climates
can be seen in closely adjacent areas.

The region likewise offers excellent opportunity for
studies in physical and geological seismology (in connection
with the laboratory described below), and in other branches
of geology.

Students in both vertebrate and invertebrate paleontology
find in Southern California abundant fossiliferous localities.
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The oil-bearing coast-range strata contain invertebrates at
numerous horizons, and Rancho la Brea and the nearby
desert yield the remains of many specics of extinet animals.

Field work in any of these lines can be carried on com-
fortably throughout the entire year.

SEISMOLOGICAL RESEARCH LABORATORY

A Scismological Research Laboratory is now being
erected on a site west of Arroyo Seco. This laboratory
will be the best equipped of its kind in the world. In it
will be carried on studies on earth movements. The general
program of research will be outlined by the Committee on
Seismology of the Carnegie Institution of Washington, of
which Dr. Arthur L. Day, director of its Geophysical Lab-
oratory, is chairman. Dr. Harry O. Wood will be in im-
mediate charge of the investigations; and with him Dr, J.
A. Anderson, of the Mt. Wilson Observatory, and Prof.
John P. Buwalda of the Institute’s Geology Department
will directly cooperate. Dr. Wood has had extensive ex-
perience in seismological work at the Observatory at the
Volecano of Kilauea, at the University of California, and
the Mt. Wilson Observatory. He collaborated also in the
report on the San Francisco carthquake. Dr. Anderson has
developed an entirely new type of seismograph, which will
make possible many investigations that were previously im-
practicable.

Graduate students of the Geology Department will be
received in the laboratory for the purpose of taking part
in the researches or of becoming familiar with seismological
methods.
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TEACHING AND RESEARCH FELLOWSHIPS

Fellowships are available for properly qualified students
who desire to pursue advanced work in geology or paleon-
tology. Tecaching fellows will be expected to devote about
one-fourth of their time to instructional and assistant’s
duties, and the remainder to graduate study and research in
geology. Recipients of teaching fellowships will be sub-
ject to a tuition fee of $60 per term; but this fee is reduced
to 830 after they have been accepted as candidates for the
degree of Doctor of Philosophy. Applicants must be in
sound health.

The fellowship stipend will be from $600 to $1,000 2
year, depending on the qualifications of the applicant and
his promise in research. For the academic year 1925-1926
fellowships will be awarded for the period from January
to July, 1926, and the stipend will be two-thirds the usual
amount.

Applications for Fellowships should be made on the form
provided for the purpose. It is recommended that appli-
cants write also a personal letter to Prof. J. P. Buwalda
stating their interests and their desires with respect to
graduate study and their subsequent professional career.
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STAFY

PROFESSORS

RorrrT AxpREWs MIirrikax, Ph.D., LI.D., Sc.ID, Director of the
Norman Bridge Laboratory of Physics

ARTHUR Anxos Noves, Ph.D., LI.D., Sc.D., Director of the Gates
Chemical Laboratory

Hairry Bateamax, Ph.D., Mathematics, Theoretical Physies, and
Aeronautics

Strarr JEFFERY Bates, Ph.D., Physical Chemistry

Jou~N Prrer Buwarpa, Ph.D., Geology

W. Howarp Crarp, E.M,, Mechanism and Machine Design

Rorert L. Davenerry, M.E., Mechanical and Hydraulic Engi-
neering

Pavur, Sorrvs Ersrery, Ph.D., Theoretical Physics

Freperic W. Hixricus, Jr., A.B., Mechanics

Joux Roserrson MacirTHUR, Ph.D., Modern Languages

RovarL Wassox Sorexsew, B.S. in E.E., Electrical Engineering

Curster Stocx, Ph.D., Paleontology.

Carr Crapp Tmoaras, M.E., Associate in Engineering Research

Fravxiiy Tromas, C.E., Civil Engineering

Ricrarp Crace Tormax, Ph.D., Physical Chemistry and Mathe-
matical Physics

ASSOCIATE AND ASSISTANT PROFESSORS

Wriiiran Nosie Lacey, Ph.D., Chemical Engineering
Howarp Jomxson Lucas, M.A., Organic Chemistry
Roaro Raovr Marrer, S.B., Civil Engineering
EarxesT Crzarres Warsox, Ph.B., Physics

Luraer Ewixe WEear, Ph.D., Mathematics

Warter Tickxor Wurrxey, Ph.D., Physics

RESEARCH ASSOCIATES

SamuerL JacksoNn Barxerr, Ph.D.,, Department of Terrestrial
Magnetism, Carnegie Institution of Washington

Roscor Girkey Dickixsox, Ph.D., Chemistry

Arsert ABriHAM Micrrewson, Ph.D., LI.D., Sc.D., Professor ot
Physics, University of Chicago

MiLes Staxpisi Sierrirt, Ph.D., Professor of Theoretical Chem-
istry, Massachusetts Institute of Technology

Arrex E. Stearx, Ph.D., Chemistry
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INSTRUCTORS

Wirriay NoEL Bircary, M.A.,, Mathematics
Irs SeriGUE Bowex, A.B., Physics

NATIONAL RESEARCH FELLOWS

Uxric BaxxistErR Bruy, Ph.D., Chemistry

A, Kurrax Brewer, Ph.D., Physics

Carr Ecicert, Ph.D., Physics

Groree Grockrier, Ph.D., Chemistry

Fraxx Tiroaesox Gucxer, Jr, Ph.D., Chemistry
Wrirriaar VerdanrnioN Howsron, Ph.D., Physics
Herserr Kawurer, Ph.D., Physics

Rov Jasmes KExxEDpY, Ph.D., Physics

Epwarn H. Kurra, D.Sc., Physics

Samuer Srovart Mackrowx, Ph.D., Physics
Lixus Carn Paviize, Ph.D., Chemistry
Arrrep Crawrorp Ronerrsox, Ph.D.. Chemistry
ArrrEp Warter Stvox, Ph.D., Physics
Wmuianr Rarra Smyrue, PhD., Physics
Heryax Zaxsrra, Ph.D., Physics

FELLOWS OF THE INTERNATIONAL EDUCATION BOARD

Lars Tromassex, B.S,, Research Assistant, Mineralogical Insti-
tute, Oslo, Norway

Fritz Zwrcxke, Ph.D., Assistant in Physics, Eidg. Technische Hoch-
schule, Zurich, Switzerland

FELLOW OF THE COMMISSION FOR RELIEF OF
BELGIUM EDUCATIONAL FOUNDATION

Jacaves Rerecom, C.M.E., Civil Engineering

RESEARCH FELLOWS

Ricrarp McLeEAN Banger, Ph.D., Chemistry

ArraUR Louis Kiriy, Ph.D., Physicc

Avzerr L. Raymoxnp, Ph.D., Chemistry

Wrapmmir M. Zsixowsky, Research Fellow in Physics (Standard
0il Company)

ArtaHUR J. L. HurcHizsox, A.B.,, Rescarch Fellow in Physics
(Pacific Gasoline Company)

DUPONT FELLOW IN CHEMISTRY

Warren I’HELPS BAXTER, B.S,



74 CALIFORNIA INSTITUTE OF TECHNOLOGY

FELLOWS AND GRADUATE ASSISTANTS

Vicror Huco Bexiorr, B.A., Physics

Roszert Capy Burt, E.E.,, Physics

G. Harvey Camerow, B.Sc., Physics

Cranies 'ruesroop Caase, B.S., Physics
Curarres Ropert Daivy, A.B., Physics

Roperr Hexxam Darrox, B.S,, Chemistry
Rar.ru Konrr:ivsca Davy, Ph.B., Chemistry
RoeErt Trouraan Dirrow, B.S., Chemistry
Jess® Wiritam Moxror DuMoxbp, M.S., Physics
Wawye Brockrank Hares, M.A., Physics
James Hvor Hayirrox, B.S., Electrical Engineering
GusTar Witriam Hanrayar, M.S., Physics
SteruinGg B. Hexbpricks, M.S., Chemistry
Hervey C. Hicks, M.S., Physics

Soxry Brrrinson Ixeray, B.A., Physics
Wyarr Hawxixs Ineraym, M.S., Physics

L. Mzrre Kmkrarrick, B.S,, Chemistry

R. MEver Laxcrr, M.A,, Physics

FreDrRICK CHARLES LinDvart, B.S., Electrical Engineering
Doxarp Hour Lovemringe, B.S., Physics
Hairxzam Evaxs MExpexmarr, B.S., Physics
Crark Bravcmarp Miiuixax, A.B., Physics
Arrax Cuarres Gray Mrrcuerr, M.S., Chemistry
Lewis Morroxy Morr-Surrr, B.S., Physics
MarTiN EmEry NorpeEre, M.S., Chemistry
Frep Lioyp Poore, M.S., Physics

Criaries HowpEn Prescorr, A.B., Chemistry
Orro Freverick Rrrzymaxwx, M.S., Physics
Haroip Heices SteiNour, B.S., Chemistry
Ricmarp ManNwirre Svrtow, B.S., Physics
Daxirr Dwiear Tavror, A.B., Physics
MorGcan Warp, A.B., Mathematics

Artervr Howarp WarNEr, B.S,, Physics
Howarp MErLIN WixeearpeN, B.S., Chemistry
Rarrm Epcar Wincer, A.B., Physics

Wirris Howaro Wise, M.A., Physics

Oriver Reyxorps Wurr, M.S., Chemistry

Dox M. Yosr, B.S., Chemistry



Information and Repulations
for the Guidanre of Graduate Students

I. ADMISSION TO GRADUATE STANDING

1. Applicants for admission to graduate standing at the
California Institute of Technology must hold a baccalau-
reate degree from a college or university of recognized
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 ad-
mitted to graduate standing at the Institute, provided their
previous undergraduate work is of such character as to
warrant further study in science, mathematics, or engineer-
ing.

2. Admission to graduate standing does not of itself ad-
mit to candidacy for a higher degree. TFor the requirements
for the Master’s and Doctor’s degrees, see pages 79-85.

3. 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 admitted
to graduate courses.
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1I. FEES

1. Tuition for graduate students is in general $250 a
year, pavable in three installments, $90 at the beginning
of the first term and $80 at the beginning of the sccond
and third terms, the same as for undergraduate students
(except that holders of Institute Fellowships and Assis-
tantships pay only $180 a vecar, payable in three install-
ments of $60 each). For graduate students who have been
admitted to candidacy for the Doctor’s degree, the tuition
will thereafter be at one-half the above rates. Graduate
students who are permitted to carry on research 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 therefrom
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 beginning of
each term of residence whether they are attending regular
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courses of study, or only carrying on research or inde-
pendent reading, or writing a thesis or other dissertation.

8. Before registering the graduate student should econ-
sult with members of the department in which he is taking
his major work to determine the studies which he can pur-
sue to the best advantage.

4. A student will not receive credit for a course unless
he is properly registered, and at the first mecting 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 carried
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 resi-
dence. Students who are permitted to carry on research
during the summer will be allowed credit therefor. The
student himself is charged with the responsibility of mak-
ing certain that all grades have been recorded 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 dctermine the number of
units to which the proposed work corresponds. At the
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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, ete.

IV. EXAMINATIONS AND GRADES

1. Term examinations are held in all graduate courses
unless the instructor shall, after consultation with the chair-
man 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 dis-
tinction, 8 denotes above average, 2 denotes average, 1 de-
notes below average, C denotes conditioned, ¥ denotes
failed. In addition to these grades which are to be inter-
preted as having the same significance as for undergrad-
uate courses, the grade P, which denotes passed, may be
used at the discretion of the instructor, in the case of
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seminar, research, or other work which does not lend itself
to more specific grading. Undergraduates, when allowed to
carry graduate work, may be graded P in any graduate
course, in which case the grade P carries the same credit
as grade 2.

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

5. The Doctor’s degree is awarded with the designations

2aNs

“summa cum laude,” “magna cum laude,” “cum 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 Philosophy.
Members of the permanent Institute staff of rank higher
than that of Assistant Professor are not admitted to can-
didacy for a higher degree. 7

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 division
in which he is working, as well as his departmental adviser,
concerning special divisional and departmental require-
ments. See Section VI for special requirements in Chem-
istry.

A. DMASTER 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 research subsequent to the Bachelor’s degree.
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2. Technical Requirements: (a) Residence: At least
one college yvear (three terms) of work in residence at the
Institute subsequent to a baccalaureate degree equivalent
to that of the Institute is required for the Master’s degree.
It should be understood that this is a minimum require-
ment. A student whose undergraduate work has been in-
sufficient 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 complete
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 under-
graduate course of the Institute which pertains to that
branch of science in which the graduate study is to be pur-
sued. Although the credit for undergraduate work is thus
limnited, 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.

(¢) Ezaminations: All candidates are required to pass,
in addition to the term examinations on the courses they
are taking, a general examination in their main subject or
in important branches of it. The student must petition for
the examination on a form obtained from the Chairman of
the Committee on Graduate Study, after consultation with
his departmental adviser. The examination is written or
oral at the discretion of the department, and must be held
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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 conferred
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 Phil-
osophy is conferred by the Institute in recognition of
breadth of scientific attainment and of power to investigate
scientific problems independently and efficiently as exhib-
ited 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 rescarch must in gen-
eral be pursued for at least three college years. Advanced
work done at other institutions will be given due credit, but
not less than one vear 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 deseribing it and of
systematic studies of an advanced character in some branch
of science or enginecring, 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 engineering. The
choice and scope of the winor subject must be approved in
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each 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 force-
fully 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 in-
cludes 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 concerned.

2. Technical Requirements. (a) Residence: At least
three years of work in residence subsequent to a baccalau-
reate degree equivalent to that given by the Institute is re-
quired for the Doctor’s degree. Of this at least one year
must be in residence at the Institute. It should be under-
stood that this is a minimum requirement, and students
must usually count on spending a somewhat longer time
in residence.

Graduate students are encouraged to continue their re-
search during the whole or a part of the summer, but in
order that such work may count in fulfillment of the resi-
dence 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 insuflicient
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) dAdmission to Candidacy: Any student in graduate
standing who has been in residence one term or more, who
has satisfied the several departments concerned by written
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or oral examination or otherwise that he has a comprehen-
sive grasp of his major and minor subjects as well as of
subjects fundamental to them, who has satisfied the depart-
ment of modern languages that he can read scientific Ger-
man 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 con-
cerned, and whose program of study has been approved by
both his major and minor departments may on recommenda-
tion 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 respon-
sible for seeing that admission is secured at the proper
time.

(¢) Ezaminations: A final examination is required of all
candidates for the Doctor’s degree. This examination, sub-
ject 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 diseretion of
the departments concerned.

The student must petition for examination on a form
obtained from the chairman of the Committee on Graduate
Study after consultation with the division chairman.
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(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 MAJORING
IN CHEMISTRY

In agreement with the general requirements for higher
degrees adopted by the Committee on Graduate Study,
as sct 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 physieal
chemistry (as treated in Noyes and Sherrill’s “Chemical
Principles”) and inorganic and organic chemistry to the
extent that these are treated in the Undergraduate Chem-
istry Course of the Institute, also atomic structure (a gen-
eral descriptive knowledge), colloid and surface chemistry,
and history of chemistry. In all these subjects a detailed
informational knowledge is not so much desired as power
to apply general principles to concrete problems.
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3. Applicants must also show by examination or other-
wise that they are reasonably proficient in mathematics and
physiecs. 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
applicatiora. By this report and his laboratory work the
applicant must have given evidence of his industry and abil-
ity in research, and of his power to present his results in
clear, forceful language and with discrimination 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 speci-
fied time their preparation in special subjects in which
they have shown themselves to be deficient.

6. After admission to candidacy students must in general
pursue advanced study and research not less than 5 terms
(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 associations
with fellow students and with members of the Faculty in
the midst of scholarly and attractive surroundings. A few
rooms arc available to graduate students at a cost which is
less than would ordinarily be paid elsewhere and dining
privileges are furnished at cost.
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VIII. FELLOWSHIPS AND ASSISTANTSHIPS

The Institute offers a number of Fellowships and Assis-
tantships, carrying salaries ranging from $500 to $1,000
for ten months’ service. (The tuition of such fellows and
assistants is $180 until admitted to ecandidacy for the Doc-
tor’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 departments of
Axerican 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 remain-
ing 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 teach-
ing. 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 recognized
standing, and who intend to carry on work for the Doctor’s
degree. Students who have completed thorough undergrad-
nate courses in chemistry and physics and also courses in
mathematics through calculus, and who have already demon-
strated 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
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of the work which he pursues. Assistants who show ability
in research and are satisfactory teachers may be promoted
to Teaching Fellowships the second year.

Blanks for making application for Fellowships or Assis-
tantships 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 March 20th. Appointments to Fellowships and Assis-
tantships are for one year only; and a new application must
be filed before March 1st of each year by all who desire
appointments for the following year regardless of whether
they are already holders of such appointments or not.

RESEARCH FELLOWSHIPS

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

2. The Research Fellowship of the Standard Oil Com-
pany: 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.

3. Institute Research Fellowships: In cases where the
success of the research justifies it, Assistants and 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
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their Doctor’s degree. Iellows may choose the institution
in which they desire to pursue research. Applications
should be made to the National Reséarch Council, Wash-
ington, D.C.

IX. INSTITUTE GUESTS

Members of the Faculties of other educational institu-
tions 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 pay-
ment 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, ete.



Beacription nf Advanced Subijerts

MATHEMATICS

101. VecTor AxaLrysis. 15 units; first term.

In this course the fundamental operations 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 geometrical applications are indicated.

Instructor : Bateman.

102. Derixrre INTeGRALS. 9 units; first term.

Prerequisites: Ma 8 a, b, ¢, 10 a, b, c.

In this course the definite integral will be rigorously defined,
and such fundamental topics as line integrals, surface integrals,
Green’s Formula, functions defined by integrals, are considered.

Instructor: Birchby.

103 a, b, c. Fuxcrioxs or o CompLEX Vamiasie. 9 units; first,
second and third terms.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, ¢; 102.

This course treats of complex numbers, their algebraic com-
binations and geometric representations; rational functions of a
complex variable and their conformal representations; continuities,
derivatives, integrals, series developments, periodicity, and con-
formal representations of single valued and many valued analytic
functions.

Instructor: Bateman

104 a, b, ¢. DirrerexTial GeoMerry. 6 units; first, second and
third terms.

Prerequisites: Ma. 8, a, b, ¢, 10 a, b, c.

In this course geometrical ideas gained in previous courses will
be extended, and the methods of the calculus applied to twisted
curves and surfaces,

Instructor: Wear.
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105. IxteGrRar Equarioxs. 9 units; third term.

Prerequisites: Ma. 8 a, b, ¢, 10 a, b, c¢; 101,

In this course the linear integral equation of the first and sec- -
ond kinds is discussed and the solutions of Abel, Fourier and
F redholm are applied to various physical problems.

(Not given in 1925-1926.)

Instructor: Bateman.

106. GroxrerrIicAL TRANSFORMATIONS AND INVARIANTS. 9 units;
first, second and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, c.

Linear and bilinear transformations of one variable. Simple
algebraic invariants. General theory of linear transformations
annd their invariants. Conformal transformations., Birational
transformations. Contact transformations.

Instructor: Bateman.

- PHYSICS

110, Kineric Turory. 15 units; third term.

Prerequisites: Ph. 2 a, b, ¢; Ma. 2 a, b, c.

Presents the modern aspects of the kinetic theory of gases,
liquids and solids largely from the experimental point of view,
covering in gases the Clausius equations, Maxwell distribution law,
viscosities, specific heats, mean free paths, molecular magnitudes,
etc.; in liquids, critical states, Brownian movements, diffusion,
osmotic pressure; in solids, the interpretation of specific heats.

(Not given in 1925-1926.)

Instructor: Millikan.

111. TuermopyNanrcs. 15 units; first term.

Prercquisites: Ph. 2 a, b, ¢; Ma. 2 a, b, c.

The two fundamental laws of thermodynamics. Entropy and
the thermodynamical potentials. Equations of reciprocity. Appli-
cation to gases, perfect and imperfect, and to dilute solutions.
Phase rule and chemical equilibrium. Nernst’s theorem.

Text: Thermodynamics, M. Planck.

Instructor: Epstein.
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114, ErectroN Tueory. 15 units; second term.

Prerequisites: Ph. 2 a, b, ¢; Ma. 2 a, b, c.

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, ete.

Instructor: Millikan,

115, Staristical MECHANICs. 6 units; first term.

Prerequisites: Ph. 2 a, b, ¢, 12 a, b; Ma. 8 a, b, ¢, 10 a, b, c.

Discussion of the general principles underlying the statistical
interpretation of entropy. Comparison of the points of view
taken by Boltzmann and by Gibbs. Equipartition of energy.

(Not given in 1925-1926.)

Instructor: Epstein.

116. RoeNTGEN-RAvs AxDp CrysTar StRUCTURE. 6 units; first
term.

Prerequisites: Ph. 2 a, b, ¢, 20 a, b; Ma. 8 a, b, ¢, 10 a, b, c.

Discovery of X-rays and early investigations on them. Diffrac-
tion by gratings and space lattices. Intensity of reflected X-rays
in its dependence on various factors. Various methods of X-ray
analysis. Introduction to the theory of space groups.

(Not given in 1925-1926.)

Instructor: Epstein.

120. Hypropynanrcs. 15 units; second term.

Prerequisite: Ma. 8 a, b, c.

Irrotational motion; conformal representation; discontinuous
motion; inertia factors; vortex motion; theories of resistance;
viscosity; stability of motion; formation and decay of vortices.

Text: Hydrodynamics, Lamb.

Instructor: Bateman.

121. Porextrar Tureory. 15 units; second term.

Prerequisites: Ma. 8 a, b, c¢; 101,

An exposition of the properties of the potential functions occur-
ring in the theories of gravitation, electricity and magnetism,
hydrodynamics, conduction of heat, and the theory of elasticity.
Solution of special problems.

(Not given in 1925-1926.)

Instructor: Bateman.
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122. THuEorY or ELECTRICITY AXD MaexEvisv. 15 units; first
term.

Prerequisites: Ph. 2 a, b, c, 7 a, b, 8 a, b; Ma. 8 a, b, c.

Electrostatics, electric currents, magnetostatics, ferromagnet-
ism, electromagnetic field of stationary currents, electromagnetic
induction, electromagnetic waves, phenomena in moving bodies,
introduction to the theory of electrons, electromagnetic momen-
tum, retarded potentials, stationary motion of electrons, radiation
from electrons.

(Not given in 1925-1926.)

Instructor: Epstein.

125, Hiemer Dywamics. 15 units; third term.

Prerequisites: Ph. 1 a, b, ¢, 12 a, b; Ph. 15 a, b; Ma. 8 a, b, ¢,
10 a, b, c.

Methods of solution of the Hamiltonian equations, conditionally
periodic motions, contact transformations, introduction to the
theory of perturbations, applications to special cases of interest
in atomic theory and the theory of quanta,

(Not given in 1925-1926.)

Instructor: Epstein.

126. Hear RaprarioNy aNDp Quaxrtum THreory. 15 units; second
term. i

Prerequisites: Ph. 2 a, b, ¢, 7 a, b, ¢, 12 a, b, ¢c; Ma. 8 a, b, ¢,
10 a, b, c.

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.

Instructor: Epstein.

127. Pmysicar. Orrtics AND QuUaNTUM THEORY oF SPECTRAL
Linves. 15 units; third term.

Prerequisites: Ph. 2 a, b, ¢, 20 a, b, 12 a, b; Ma. 8 a, b, ¢, 10 a,
b, c.

Treatment of dispersion and optical activity on the basis of the
classical theory. Rutherford’s atom model and the application of
the quantum theory to it. Action of magnetic and electric fields
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on the emission of spectral lines. X-ray spectra and the struc-
ture of atoms.
Instructor: Epstein.

128 a, b, ¢, Parriar DIrrFeRENTIAL EQUATIONS OF MATHEMATICAL
Prysics. 9 units; first, second and third terms.

Prerequisites: Ph. 2 a, b, ¢, 12 a, b; Ma. 8 a, b, ¢, 10 a, b, ¢.

Theory of the three fundamental equations of mathematical
physics: the equation of potential, the equation of heat conduc-
tion and the wave-equation. Treatment of Fourier series, Fourier
integrals, spherical and cylindrical harmonics. Applications to
numerous physical problems.

(Not given in 1925-1926.)

Instructor: Epstein.

130. STRESs ANALYSIS FOR AIRPLANES AND DiriGisrEs. 15 units;
second term.

Prerequisites: Ph. 1 a, b, ¢c; Ma. 2 a, b, c.

Determination 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.

(Not given in 1925-1926.)

Instructor: Bateman.

131. Axropy~Namics. 15 units; third term.

Prerequisites: Ph. 12 a, b; Ma. 8 a, b, ¢, 10 a, b, c.

Stability of airplanes, dirigible balloons and parachutes. Free
and forced oscillations, effects of a gust. Solution of the alge-
braic equations occurring in the theory of stability and determina-
tion of the nature of their roots. Use of graphical methods.

Instructor: Bateman.

132. Axrorocy. 15 units; third term.

Prerequisites: Ph. 2 a, b, c; Ma. 2 a, b, c.

Variation with altitude of the pressure, wind velocity, tem-
perature and humidity, General circulation of the atmosphere.
Prevailing winds. World’s air routes. Studies relating to clouds,
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fogs, thunderstorms and atmospheric eddies. Atmospheric elec-
tricity; airplane photography. Instruments for use on aircraft.
(Not given in 1925-1926.)
Instructor: Bateman.

135, IxtROoDUCTION TO MaTHEMATICAL PHYsICs, 6 units; first
term.

Deductive methods in physical science. The nature of the mea-
surable quantities of physics. The nature of the equations of
mathematical 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, elec-
tromagnetics, and thermodynamics.

Instructor: Tolman.

186. IntroDUCTION TO THE THEORY OF RELATIVITY, 6 units; third
term.

Elementary development of the relativity of motion in free
space. Simple applications to mechanical and electromagnetic
problems. Use of four dimensional language for expressing the
results of relativity. Extension to space in the neighborhood of
matter. The theory of gravitation.

(Not given in 1925-1926.)

Instructor: Tolman.

141. Researcu CoNFERENCES 1IN Pmysics. 4 units; first, second,
and third terms.

Meets twice a week for report and discussion of the work ap-
pearing in the literature and that in progress in the laboratory.
All advanced students in physics and members of the physies staff
are expected to take part.

Instructors: Millikan, Bateman, Epstein, Tolman, Watson.

AsTtrONOMY AND PHysics CLus.

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 Institute 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.
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CHEMISTRY

150. StazisticaL MEecuaNics APPLIED To PHysicar CHEMICAL
ProBLEMs, 6 units; second term.

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 mechanics and thermodynamics.

Instructor: Tolman.

151. Apvaxcep THermopDYNAMICS APPLIED To PHyYsicay CHEM-
1car. ProBrents. 6 units; second term.

The first, second, and third laws of thermodynamics. The con-
cepts of energy, entropy, free encrgy, thermodynamic potential
and fugacity. Practice in the calculation of chemical equilibria
from thermal and thermodynamic data. (Not given in 1925-1926.)

Instructor: Tolman.

152. Svrrace axp Corrorp Cmemistry. 8 units; third term.

Lectures and classroom discussions with outside reading and
problems, devoted to the general principles relating to surface-
tension, adsorption, contact catalysis, and to disperse systems and
the colloidal state.

153. TureraopyNadMic Crexistry. 9 units; first, second terms.

Lectures and classroom exercises on the applications of the
laws of thermodynamics to the equilibrium of chemical reactions
and to the electromotive force of voltaic cells. The subject is
considered from the free-energy standpoint, and at the close of
the course practice 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: Chemical Principles, Noyes and Sherrill.

Instructor: Bates.

170-174. Cremicar. REsEarcw.

Opportunities for research are offered to graduate students in
all the main branches of chemistry, namely, in analytical or in-
organic chemistry (170), physical chemistry (171), organic chem-
istry (172), applied chemistry (173), and Dbiochemistry (174).
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T he main lines of research now in progress in these fields are:
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 substances.
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.

177, Semivar 1¥ Pavsicar CumeEmistey, 6 units; first, second,
and third terms.

This course consists in the discussion, under guidance of differ-
ent members of the Chemistry staff, of various topics concerned
with recent advances in physical chemistry. The subject for
1925-1926 will be atomic structure,

Instructors: Tolman, Dickinson, Badger, Pauling.

178. Rescarcm CoNFERENCEs IN CHEMISTRY. 2 units; first, sec-
ond, and third terms.

"This subject consists of reports on the researches in progress
in the laboratory and on related ones which have appeared in the
literature. These conferences are participated in by all men
engaged in research in the laboratory.

Instructor: Noyes.

GEOLOGY
181. Microscoric PeTroGRaPHY, 10 units; first term.
Use of the microscope in the identification of minerals and
rocks. Study of the petrographic characteristics of certain im-
portant types of rocks.

183. Sesmorocy.

This subject includes study and conferences on the principles of
seismology, laboratory practice in the measurements and interpre-
tation of instrumental earthquake records; and investigation of
specific seismologic problems.

185 a, b, ¢. Ecoxomic Grorocy. 6 units; first, second, third
terms.
Types of economic deposits; non-metalliferous, and metallifer-
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ous. Nature and mode of origin or accumulation of metallic ores,
coal, petrolemum, salines, building materials.

187. RESEARCH.

Original investigation, designed to give training in methods of
research, to serve as theses problems for higher degrees, and to
yield contributions to scientific knowledge. These may at present
be most advantageously carried on in the fields of (1) general
areal geology, (2) stratigraphic geology, (3) structural geology,
(4) physiography or geomorphology, (5) veriebrate paleontology,
(6) seismology. The region within easy reach of Pasadena offers
an extraordinary variety of research problems.

189. GEOLOGY SEMINAR.

Study and critical discussion of current contributions to geo-
logic knowledge, or intensive study of a limited field in geology
with periodical conferences.

ENGINEERING

200. Apvaxcen Work 1IN ENGINEERING.

Special problems in the various engineering courses will be
arranged to meet the needs of students wishing to do advanced
work in these departments.

Instructors: Daugherty, Sorenson, Thomas.

201. Warer Power Praxt Desiex. 10 units; first and second
terms.

A design of a power plant in conformity with the conditions of
head, flow, and load fluctuations at a particular site. Includes
selection of number and types of units, design of water passages,
and general structural features.

Instructor: Thomas.

203. ArcmEp Dams. 5 units; first and second terms.

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.

Instructor: Martel.

220, SemiNar oN Tecanicar HicrH Vorrace Proprems. Units
to be based on work done; first, second, and third terms.

A study of the literature of high voltage phenomena, and insu-
lation problems.

Instructor: Sorensen.
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Besrription of the Undergraduate and
Fifth-Year Courses

For classes entering the Institute in 1924 and thereafter,
two four-year Courses of Undergraduate Study are offered,
known as the Course in Engineering and the Course in Sci-
enice. For the satisfactory completion of these Courses
the degree of Bachelor of Science is awarded. The Course
in Engineering is supplemented by definitely laid out fifth-
year Courses in Civil Engineering, Electrical Engineering,
annd Mechanical Engineering. The Course in Science pre-
pares for fifth-year Courses in Chemical Engineering,
Chemistry, Physics, Electrical Engineering, Geology,
Paleontology, and Mathematics. Ior the completion of
these fifth-year Courses the degree of Master of Seience is
awarded. )

' THE ENGINEERING COURSES

The five-year plan of engineering instruction is based on
recognition of the fact that a four-year period of study is
inadequate to give satisfactorily the combination of cultural,
basic scientific, and engineering studies essential to the
highest type of engineer, and to afford at the same time
leisure for the development of the physical well-being and
human interests of the students. The four-year Courses
will train, more broadly and fundamentally than the En-
gineering Courses now given at most institutions, the large
proportion of students who study engineering, not to make
themselves engineering experts in a specialized sense, but
to fit themselves to fill satisfactorily administrative positions
in the manufacturing and transportation industries, and
to serve as operating and constructing engineers in such in-
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dustries.  The fifth-year Courses, based on this broad fun-
damental preparation, and coordinated with it so as to con-
stitute a h armonious, unified, five-year period of study, with
no sharp break between the undergraduate and graduate
periods, wiill afford the more intensive training required by
by the engineer who is to do creative work in his field, for
example, by designing new structures or machines, improv-
ing and developing processes, or making discoveries or in-
ventions.

The four-year Course in Engineering includes an excep-
tionally thorough training in physics and mathematics, and
instruction in chemistry and geology ; also extensive courses,
continuing throughout the four years, in humanistic studies,
including English writing and speaking, literature, evolu-
tionary seience, history of civilization, current social and
political problems, economics, accounting, and business
principles ; and, finally, those engineering subjects common
to all branches of engineering, such as surveying, mechan-
ism, descriptive geometry, machine drawing, applied me-
chanics, engineering materials, hydraulics, and preliminary
courses in civil, mechanical, and electrical engineering.

The fifth-year Courses in Civil, Mechanical, and Elec-
trical Engineering consist mainly of the engineering sub-
jects that are fundamental in these separate branches of
engineering. Thus the Civil Engineering Course deals
largely with the design and construction of structures, rail-
ways, and water systems; the Mechanical Engineering
Course, with machine design, steam and gas engineering,
and power-plant design and operation; and the Electrical
Engineering Course with the generation and transmission of
electric power. And of all these Courses engineering re-

search forms an important part.
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THE COURSES IN SCIENCE

The Courses in Science prepare for those scientific and
engineering professions in which an intensive training in
the basic sciences and in research is of more importance
than a knowledge of the principles and practice of engineer-
ing. Accordingly, the four-year Course in Science, while
including the same humanistic subjects as the Course in En-
ginecring, requires much more extended study of the three
sciences of chemistry, physics, and mathematics. More-
over, in its junior and senior years, there are offered a series
of Options, which when supplemented by the corresponding
fifth-year Courses, afford definite preparation for various
scientific professions, as outlined in the following statement.

The Option in Chemistry and the Option in Physies and
the fifth-year Courses in Chemistry and Physics prepare
students, on the chemical and physical sides respectively,
for research and teaching in universities, colleges, and high
schools, and for research positions in government labora-
tories and especially in the research and development de-
partments of the larger chemical, metallurgical, and elec-
trical companies.

The Option and the fifth-year Course in Chemical En-
gineering differ from those in Chemistry in that they in-
clude, in place of some of the science work, general courses
in mechaniecal and electrical engincering, and (in the fifth
vear) an extended treatment of chemical engineering itself.
These courses are designed to fit men for the installation,
operation, and the research development of industrial
chemical processes.

The FElectrical Engineering Option of the four-year
Course in Science, supplemented by the fifth-year Course
in Fleetrical Engincering, prepares men for positions in the
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research laboratories and development departments of the
large electrical companies, and in educational and govern-
mental institutions. For the creative work which such po-
sitions require there is demanded a more thorough ground-
ing in mathematics, physics, and chemistry than it is
customary to give in engineering courses.

The Geology Option and the graduate Course in Geology
and Paleontology prepare for teaching and research posi-
tions in colleges and universities, for government posts in
connectionn with geological and mining surveys, for places
as directors and field explorers of museums, and above all,
for expert work in geology in the oil and mining industries.
A full desecription of the geology courses will be found in
the Announcement of New Geology Courses, on pages
66-71 of this Catalogue. '
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Requirements for Graduation

For graduation students must complete such work as is
prescribed by the faculty for their several courses, amount-
ing to approximately 615 units; and must maintain such
standing as will give them 1,140 credits (see page 54).
Students who make 1,680 credits will be graduated with
homor. '

A student must file with the Registrar a declaration of
his candidacy for the degree of Bachelor of Science on or
before the second Monday of January preceding the date
at which he expects to receive the degree. His record at
that time must show that he is not more than 30 units be-
hirad the requirement in the regular work of his course. All
subjects required for graduation, with the exception of
those for which the candidate is registered during the last
term of his study, must be completed by the second Monday
of May preceding commencement.



Srhedatles of the Undergraduate Courses

The schedules presented in the following pages show the
Courses offered to classes entering the Institute in 1924 or
thereafter. Classes that entered before 1924 follow, in
their junior and senior years, the Course Schedules given
on pages 121-132.

The school year is divided into three terms. The num-
ber of units assigned in any term to any subject is the total
number of hours per week devoted to that subject, includ-
ing class work, laboratory work, and the estimated time for
outside preparation.

Laboratory assignments include drawing room exercises
and field work. The subject numbers correspond to those
given in the Description of Undergraduate Subjects on
pages 133-185. The abbreviations denote the various
branches of instruction as follows:

Aeronauties .o Ae
Applied Mechanies.... ... Me
Chemistry ... U OSSOSO Ch
Civil Engineering........ e e CE
Drawing ... IS I IR D
Economics and Government.. ... e Ec¢

Electrical Engineering.
English and History....
GeOlogy oo I e U,
Hydraulics ... e e R
Languages . ... e O
Mathematics ..o o :

Mechanical FEmngineering..... ... et ME
Military ... e

Physical Education
Physics oo

Shop ceor L

Supplementary Subjects (Onentﬁtlon and JOuI’nalb) ____________________ SS
Thesis oo Pt Th
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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 t‘l‘le schedules, or for other
required subJects with the approw al of the Registration
C ommittee.

BOTH cou‘ié'sy:s
"*J FIRST YEAR, ALL,TI:I‘R_EE TERMS

: "HOURS PER WEEK
SUBJECT SUBJECT UNITS
NUMBER | -Class | Lab. | Prep.
Eonglish............[En 1abgl 3 0 3 6
Physics........ﬁ....Ph labe 2 3 4 9
Chemistry*....v..../Ch 1abel 3 6 3 12
Mathematics........[Ma labe¢l 4 0 8 12
Odrjentation. ... ... .. SS labe 2 | 0 2 4
Asssembly........... 1 0 0 1
Drawing or Shopf. .. 0 |3or4 0 3or4
Physical Education. . 0 3 [ 0 3
Military Science,....[Mi 1abg¢ 1 2 1 4
54 or 55

Summer

Drawing or, Shop. . .. 3or4

*Honor students take in the third term, in place of the regular
wrork in Chemistry, Volumetric Analysis; and may substitute for
tEe summer Drawing or Shop a three weeks course in Chemical
Rresearch Problems.

tEach student takes altogether 6 units of Drawing and . 8 units
ot Shop, distributed through the three terms and a required summer
p eriod of 2 weeks at the beginning of the summer vacation.



COURSE IN ENGINEERING

FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, AND

ELECTRICAL ENGINEERING

SECOND YEAR, ALL THREE TERMS

HOURS PER WEEK

SUBJECT SUBJECT UNITS
NUMBER | Class | Lab. ! Prep.

Mathematics*.......Ma 2abc 4 0 8 12
Physics*............/Ph 2abg¢ 4 2 6 12
English and History..|En 4ab¢ 2 0 4 6
Drawing; Descriptive

Geometry........ D2abe 0 6 0 6
Mechanism ME 1 3 3 4 |
Surveying f{f CE1 3 4 3 f 10
Engineering Chem. Ch 6 4 0 6
Assembly........... 1 0 0 1
Military............ Mi 4abe 1 2 1 4
Physical Education. . PE 0 3 0 3

54

*Honor students complete the regular work in Mathematics and
in Physics during the first two terms, and take in the third term
Differential Equations (Ma. 10) and Modern Physics (Ph. 3).

iEach student takes one of these subjects in each of the three

terms.
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COURSE IN ENGINEERING

THIRD YEAR
| supsmor | HOURS PER weEk |__UNITS
SUBJECT NUMBER [ 77| st | Thira
Class | Lab. | Prep. | Terms| Term
English and History.. . [En Tabel 2 0 4 6 6
Current Topics........ 1 0 1 2 7 2
Assembly............. 1 0 0 1 1
Economics............f 3 0 3 6
Business Law......... | Ec25 3 0 3 6
Geology; Paleontology . 3 3 3 9 9
Applied Mechanics. . .. .. 4 3 7 |14 14
Physical Education. . .. PE 0 3 0 3 3
Electives, as below. . . ‘ - AU A R I 91 12
| 53 53
Electives:
SurveyingC. ... . ...... CE 2ab| 2 3 1 6 o
HighwaysC. ... ... .. CE 4 2 0 4 . 6
Machine Drawing [ |
and DesignM, | ‘ 6 6
Machine Shop ME | | P 0 6 0 6 6
Electricity E(2 or 3 i
terms) ............ oL e e e 12 12
Differential Equations.{ Ma 10 4 0 l 8 .12
Advanced Caleulus....]Ma 8abl 4 0 | 8 12 o
Accounting (2 terms). . R R J’ o ‘ 6 6
Business Study....... T A ¢ 6
Military Engineering. . | b l . \ - ] 6 6

CRecommended to students preparing for Civil Engineering.

MRecommended to students preparing for Mechanical Engineer-
ing.

ERecommended to students preparing for Electrical Engineering.



COURSE IN ENGINEERING

FOURTH YEAR

NUMBER OF UNITS

SUBJECT 1st 2nd 3rd
Term | Term | Term

English and History................... 9 9 ..

Biology; Anthropology................ .. .. 9

Current Topics........................ 2 2 2

Assembly......... ... ... ... ... ... 1 1 1

Engineering Conferences.............. .. 2 2 2

Hydraulies............................ 12 ..

Heat Engineering...................... .. 12 ..

Reinforced Concerete. . ................ .. .. 6

Structures

Direct Currents P 12 12 12

Alternating Currents

Testing Materials

Hydraulic Laboratory  *. ............... 6 6 6

Steam Laboratory

Electives,asbelow..................... 6 6 12

Electives: 50 50 50
Those of third year; also:
Railway EngineeringC................ 6 6 6
StructuresC. .. ........ ... ... ... ... .. .. 12
Machine DesignM. . .. ... ... ........ 6 6 6
Machine ShopME, . . .. ... ... ........ 6 6 6
ThermodynamicsM . . .. .. ... ... .... .. .. 6
Direct Current MachineryE.... ... ... .. 6
Electrical Engineering LaboratoryE... .| .. .. 6
Business Studies..................... 6 or 12(6 or 126 or 12
Military Engineering................. 6 6 6

*Bach student takes one of these subjects in each of the three
terms.
CRecommended for students preparing for Civil Engineering.
MRecommended for students preparing for Mechanical Engineer-
ing.
ERecommended for students preparing for Electrical Engineering.
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COURSE IN SCIENCE
FOR STUDENTS PREPARING FOR CHEMISTRY, CHEMICAL
ENGINEERING, PHYSICS, ELECTRICAL ENGINEERING,
GEOLOGY, AND MATHEMATICS.

SECOND YEAR, ALL THREE TERMS

HOURS PER WEEK
SUBJECT SUBJECT UNITS
NUMBER | Clags | Lab. Prep.

Mathematies*..... ... |Ma 2abec 4 0 8 12
Physics*..............|[Ph 2abc 4 2 6 12
English and History...[En 4ab¢ 2 | 0 @ 4 6
Germant.......... ... L 8labe 3 0 3 6
Amnalytical Chemistry{§/Chl12abe¢ 2 6 2 10
Assembly........ ... .. 1 0 0 1
Militaryt........... .. Mi 4abe 1 2 1 4
Physical Education. . .. PE 0 3 0 3

: | 54

*Honor students complete the regular work in Mathematics and
Physics during the first two terms, and take in the third term
Differential Equations (Ma 10) and Modern Physics (Ph 3).

THonor students in the Science Course substitute for Military
(Mi 4) and for German (I, 31; 6 units) the subject German (L. 37;
10 units). Military (Mi 4) may be taken by such students as an
extra subject.

iIn the third term students substitute for Analytical Chemistry
(Ch 12¢) Organic Chemistry (Ch 43) if they are preparing for the
Option in Physics or Mathematics; Mechanism (ME 1) if preparing
for the Option in Electrical Engineering; Surveying (CE 1) if pre-
paring for the Option in Geology.

§Honor students take in place of the practice work in Analytical
Chemistry individual research problems involving Quantitative An-
alysis.
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COURSE IN SCIENCE

THIRD YEAR, ALL THREE TERMS

SUBJECT HOURS PER WEEK
SUBJECT NUMBER | Class | Lab. | Prep. UNITS
English and History. . ... En Tabe) 2 } 0 4 6
Current Topics.......... e 11 ¢ i 2
Assembly............... o 1 0 0 1
Geology, Paleontology.. . .|Ge 1labef 3 3 3 9
German or French*.... .. RN 4 0 6 | 10
Chemical Principles......|Ch2labe| 4 0 6 : 10
Physical Education . .. .. PE 0 3 0 | 3
Options, as below .......| ... ' | 12
Physics, Mathematics, or 53
Engineering Option:
Advanced Calculus™?. .\Ma 8ab|| , 0 3 12
Differential Equations ? |Ma 10 |
Chemistry Option:
A. Mathematical
Physies .. ...... L2/Ph 15abj 4 0 8 12
Phys.-Chem.Lab.73; ... 0 12 0 12
B. Crystallography 1 . .| Ge 8a | . . . 9
Mineralogy 2 ... .. Ge3b | . .. 9
Phys.-Chem. Lab. 2 e 0 3 0 3
Phys.-Chem.Lab.3 1| .... 0 12 0 12
Chemical Engin. Option:
Applied Mechanies™2 . .| ... 4 0 8 12
Physico-Chem. Lab. 3 1| .... 0 12 0 12
Geology Option:
Crystallography ! ... .| Ge 3 a 1 . 6 2 9
Mineralogy 2 ......... Ge 3b 1 8 0 9
Petrology % ........... Ge 5a 1 6 2 9

*Students who have taken German (L 37 a-c¢), and those who
have shown exceptional proficiency in German (L 31 a-c), take
French in the second and third terms; other students continue
German throughout the year.

tHonor students may substitute in the third term Chemical Re-
search (Ch 70) for Physico-Chemical Laboratory. Such students
are in the second term advised to take Physico-Chemical Labora-
tory, if necessary as an extra subject.

IFirst Term. 2Second Term. *Third Term.
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COURSE IN SCIENCE

FOURTH YEAR

NUMBER OF UNITS

SUBJECT 1st 2nd 3rd
Term, | Term | Term
English and History................... 9 9 ..
Biology; Anthropology . ................ .. .. 9
Current Topies. .. ................... .. 2 2 2
Assembly........ ... ... .. .. ... .. ... 1 1 1
Eeonomices............... ... 6 6 .
Options, asbelow............... ... ... 34-36 | 36 36
Physics Option: 52-54) 54 48
Analytical Mechanies. . ............ .. 12 12 12
Electricity.......................... 12 12 12
Electrical Engineering*. ... . ..... ... .. 12 12 ..
Heat Engineering®*......... ... ...... 12
Mathematics Option.
Analytical Mechanics................ 12 12 12
Electricity.......................... 12 12 12
Definite Integrals, Complex Variables,
Vector Analysis................. .. 12 12 12
Electrical Engineering Option:
Applied or Analytical Mechanies. . .. .. 9 or12(9 or 12
Eleetricity. ... ........... .. ... ..... 12 12 ..
Electrical Engineering................ 12 12 12
Heat Engineering.................... 12
Steam Laboratory................... L6
Testing Materials.................... L6t

Other Options (See next page)

*Or Research for Honor Students.

7Or Analytical Mechanics, 12 units; or Electricity, 12 units.
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COURSE IN SCIENCE

FOURTH YEAR (Continued)

NUMBER OF UNITS

SUBJECT | 1st | 2nd | 3rd
i Term | Term | Term
Chemistry Option:
Organic Chemistry................... 15 15 6
Chemical Thermodynamies. ... ....... 9 ..
Atomic Structure.................. .. 9 ..
Colloid and Surface Chemistry........ .. 9
Instrumental Analysis................ 10 .. ..
Research........................... 12 21
Chemical Engineering Option:
Organic Chemistry................. .. 15 15 6
Chemical Thermodynamies. .. ........ 9 ..
Colloid and Surface Chemistry..... ... .. 9
Electrical Engineering.............. .. 12 12
Heat Engineering.................... .. 12
Instrumental Analysis................ 10 ..
Industrial Chemistry................. 9
Geology Opiion:
Physical Chemistry.................. 9 9
Petrology.............. ... .. ...... 9 .. ..
Field Geology....................... 10 10
Structural Geology.................. .. 8 ..
Paleontology........................ 10 10 10
Geological Surveying................. 8 .. ..
Field Research...................... 8 12
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Schedules nf the Fifth-Year Courses

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

ALL FIFTH-YEAR COURSES

NUMBER

SUBJECTS COMMON TO ALL COURSES, ALL TERMS OF UNITS
Philosophy, Ethies, Psychology..................... 9
Current Topies. .. .. ... ... .. . ... 2
Assembly. ... ... . ... 1
Engineering or Research Conferences.......... ... ... . 2
Professional Subjects. ... ... ............ .. ......... 39
53
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CIVIL ENGINEERING

NUMBER OF UNITS
PROFESSIONAL SUBJECTS 1st ond | 8rd
Term | Term | Term
Higher Structures. .. .................. 6
Masonry. . ....ooviviii 9
Machine Design....................... 6 ..
Irrigation and Water Supply............ . 12
Railway Engineering................... .. 9 .
Structural and Civil Engineering Design. . 9 9 12
Sewerage. .. ... .. .. 9
Research or Other Thesis............... 9 9 9
Elective. . .. ......... ... .. ... ... ... 9
39 39 39
MECHANICAL ENGINEERING
Machine Design. ... ... ... ........... .. 12 12 12
Power Plant Engineering and Design. .. .. 9 12 9
Advanced Thermodynamies........... .. 9 ..
Metallography . ..................... .. .. 6 ..
Research or Other Thesis. ... ... ... . ... 9 9 9
Eleetive. . .. ... ... ... . ... ... ... ..... .. - 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 .
Dielectries..................... ... ... .. .. 6
Electric Communication... ... ... .. .. ... 6
Electric Distribution... ... ....... ... . ... 6
Research or Other Thesis.. . ......... ... 9 9 9
39 39 39
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CHEMISTRY OR CHEMICAL ENGINEERING*

{ NUMBER OF UNITS
|

1st 2nd \ 3rd
Term | Term | Term

\
E lectives from Four-Year Coursein Science‘
or Fifth-Year Course in Physies ’ ‘

PROFESSIONAL SUBJECTS

O ther 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.......coovveereenn. .. 12 o
Thermodynamics. . .................. .. 12 ..
Electron Theory..................... .. .. 12
Mathematical Physics................ 12 12 12
Physical Optics...................... 12 12 12
Definite Integrals, Complex Variables,

Vector Analysis....................| 12 12 12
Research. .. ...... ... ... .. .. ... .. 15 15 15
GEOLOGY OR PALEONTOLOGY

Electives as follows:
Physies, Chemistry or Engineering Sub-

Jeets. .. ... 20 20 20
Economie Geology................... 6 6 6
Paleontology.............. .. ... ... .. 10 10 10
Petrography. ... .. ... .. ... 10 ..
Seismology . . . ... ... ... .. ... ... .. 10 ..
Research. ... ... ... ... ... ... ... .. 12-18 | 12-18 | 12-18

*Candidates for the degree in Chemical Engineering are required
to take the subject Chemical Engineering. They must also have
taken or take in this year the engineering subjects included in the
Chemical Engineering Option of the Four-Year Course in Science.
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Schedules of Wndergraduate Courses
For Classes of "26 and "27
The schedules presented in the following pages are those
offered to classes that entered the Institute in 1922 to 1923.
For classes entering in 1924 and thereafter the new sched-

ules of instruction presented on pages 110-120 are in effect.
ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

THIRD YEAR
SUBJECT Hours PER WEEK UN1Ts
SUBJECT
NUMBER | a5s | Lab. | Prep. |EM| ¢

1sT TERM
English and Current Topics. ....... EnTa 3 0 3 6| 6
Accounting..............oal Ec 17 3 0 5 8| 8
Strength of Materials.............. Me 5 4 0 8 12 | 12
Testing Materials Laboratory ... ... Me 6 a 0 3 0 3 3
Engineering Journals.............. S8 10 a 1 0 1 2 2
Direct Currents................... EE 2 3 0 5 8| ..
Direet Current Laboratory......... EE 3 0 3 2 51 ..
Graphic Staties................... Me 4 1 3 2 61 ..
Railway Engineering.............. CE8a 3 0 5 .. 8
Theory of Structures. ............. CE 20 a 3 3 5 11
*Differential Equations. ..... ... . .. Ma 10 a 2 0 4 6 6

(replacing Me 4 or part of CE 20 a)

Assembly..........ccouiiiii.... 1 0 0 1

2ND TERM
English and Current Topics. ....... EnTb 3 0 3 6 6
GeOLOZY . v v vt eee et Gela 3 0 3 6 6
Testing Materials Laboratory. . .. .. Me 6 b 0 3 0 31 3
Hydraulies. .. ......coovevnvnnnnn., Hy 1 3 0 5 81 8
Hydraulic Laboratory............. Hy 2 0 3 0 3 3
Machine Design.................. ME 5 2 3 2 7 T
Engineering Journals. ............. SS10b 1 0 1 2 2
Alternating Currents. ............. EE 4 3 0 5 81 ..
Alternating Current Laboratory....| EE 5 0 3 2 5] ..
Theory of Structures. ............. CE 20 b 3 0 5 .. 8
Railway Surveying.............. .. CES8b 2 0 3 .. 5
*Differential Equations. ..... ... . .. Ma 10 Db 2 0 4 6 6
Assembly........................ ... 1 0 0 1 1

3rD TERM
English and Current Topics. ... .. .. EnT7ec 3 0 3 6 6
Geology........covvnvnii i Gelb 3 0 3 6 6
Hydraulic Turbines............ ... H 2 0 3 5 5
Hydraulic Laboratory H, 0 3 0 3 3
Engineering Journals. 1 0 1 2 2
Electrical Machinery. 3 0 4 71 ..
FElectrical Laboratory. N 0 3 2 514 ..
Thermodynamics. .. .............. 3 0 4 71 ..
Machine Design. ................. 2 3 2 T4 ..
Theory of Structures.............. 3 0 5 .. 8
Railway Surveying................ 0 6 0
Highway Engineering.............. 2 0 3
SEWEIAZe. .o r ot vt 3 [ 4 7
*Differential Equations............ Ma 10 ¢ 2 0 4 6 6

(replacing ME 6)

Assembly..................... ... 1 0 0 1 1

*For honor students.



ELECTRICAL AND MECHANICAL ENGINEERING

FOURTH YEAR

SUBIECT HoURS PER WEEK UNITS
SUBJECT NUMBER

| Class | Lab. | Prep. | E | M

|

1sT TERM \
English and Current Topies........ Enl0a | 2 0 4 [ 6
ECONOMICE. . . oovnenen e Ec 2 |8 0 3 6] 6
HeatEngines..................... ME 16 | 3 0 5 8 8
Steam Laboratory................. ME25 | 0 3 2 5 5
Induction Machinery.............. EE 22 3 0 6 91 ..
Alternating Current Laboratory. .. .| EE 21 0 6 0 61 ..
Electrical Measurements. ....... ... Ph b ol 6 1 8 ..
Heat Engineering. ................ ME20 . 3 0 5 .. 8
Machine Design. . ................ ET7 1 6 0 7
Metallurgy and Heat Treatment....| ME 12 } 3 0 5 8
*Amnalytical Mechanies............. Phl2a | 4 0 8 12

(replacing ME 20 or ME 12)

Assembly. .. ........... ... ... 1 0 0 1 1
2ND TERM |
English and Current Topics........ En10b 2 [ 4 6 6
Economie History................. Ee 3 Sl 0 1 2] 2
Selected Economic Problems. ......[| Ec4 2 0 2 4 4
Power Plant Engineering........... ME 17 3 0 5 8 8
Power Plant Laboratory . . ME 26 ] 3 4 7 7
Electric Traction.................. 4 0 6 10 | ..
Alternating Current Analysis.... ... EE 20 3 0 6 91| ..
Elements of Civil Engineering. ... .. CE 25 2 3 2 . 7
Machine Design. . ................ ME 8 1 6 0 7
Problems or Elective. . ............ Th 100 ; ... N e 4
*Analytical Mechanies............. Phi12b : 4 0 8 12

(replacing Ec 17 and Th 100) !

*Hngineering Research. . 0 12 0 12
(replacing Eec 17)
Assembly............ ... ... ... .. 1 0 0 1 1
3RD TERM

English and Current Topics. ... .... 2 0 4 6 6
Business Law.............. . 3 0 3 6 6
Electric Power Transmission . 5 0 5 10 § ..
Dielectries. ... ... 2 0 3 5
Speecifications and Design of Electric|

Machines. ..................... EE 48 0 3 1 4
Eleectrical Engineering Laboratory...| EE 33 0 38 1 4
Advanced Alternating Current

Machinery . ..............0... .. EE 40 2 0 4 6
Elements of Civil Engineering. ... .. CE 25 2 3 2 7
Electric Light and Power Distribu-

5 0o+ PP EE 30 2 0 2 4
Mechanical Engineering Laboratory.| ME 27 0 3 5 8
Machine Design. . ................ E 9 1 6 0 7
Power Plant Design............. .. ME 18 2 6 4 12
Industrial Plants.................. Ec 40 2 0 4 .. 6
*Engineering Research. ; 0 12 0 12 ] 12

(replacing Me 27, ME §'or ME 18)} .
Assembly. . ........... . ... ... : o 0 ] 1 1

*For honor students.



CIVIL. ENGINEERING

FOURTH YEAR

HoURS PER WEEK |

SUBJECT SUBJECT Unirs
NUMBER ,
Class | Lab. | Prep. |
1sT TERM
English and Current Topics........ En 10 a 2 0 4 6
Economies. ...... ...l Ec2 3 0 3 6
Metallurgy and Heat Treatment. ... ME 12 3 0 5 8
Reinforced Conerete............... CE 12 a 3 0 5 8
Structural Design................. CE 21 a 0 9 0 9
Direet Currents................... EE 16 3 0 4 T
Direet Current Laboratory......... EE 3 0 3 2 5
*Analytical Mechanies............. PhiZ2a 4 0 8 12
(replacing part of ME 12)
Assembly. ... ... oo 1 0 [ 1
2ND TERM
English and Current Topies. . .. Eni10b 2 0 4 6
Economie History.,........... . Ee3 1 0 1 2
Selected Economic Problems. .. .... Ee 4 2 0 2 4
Alternating Currents. ............. EE 18 3 0 4 7
Alternating Current Laboratory... .| EE 5 0 3 2 5
Structural Design................. CE21b 0 9 0 9
Masonry Struetures............... CE12b 2 3 3 8
Problems or Eleetive. ............. Th 100 o s L. 5
*#Analytical Mechanies............. Phi12b 4 0 8 12
(replacing Th 100)
Assembly............... ... 1 0 0 1
3RD TERM
English and Current Topics........ Enl0c 2 0 4 6
Business Law..................... Ee 25 3 0 3 6
‘Water Supply and Irrigation....... CE 15 4 0 6 10
Elements of Heat Engineering. ... .. ME 21 3 0 3 6
Civil Engineering Design........... CE2le 0 12 0 12
Problems or Elective. ............. Th 109 .. . .. 7
*Engineering Research............. . 0 12 0 12
(replacing Th 100) )
Assembly............coiiiiiii 1 0 0 1

*For honor students.
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ENGINEERING AND ECONOMICS

THIRD YEAR
HOURS PER WEEK
SUBJECT Supmcr Units
Class | Lab. | Prep.
1sT TERM
English and Current Topics. ....... EnTa 3 0 3 6
Accounting....................... Ec 16 a 3 0 6 9
Strength of Materials.............. Me 5 4 0 8 12
Testing Materials Laboratory...... Me 6 a 0 3 0 3
Direet Currents................... EE 2 3 0 5 8
Direct Current Laboratory......... EE 3 0 3 2 5
Engineering Journals 1 0 1 2
Assembly............ 1 0 0 1
Electives: .....oooviiiiiiivinienienn.
M, E* Metallurgy 3 0 5 8
C*Theory of Structures or........ CE 20 a 3 3 5 11
Railway Engineering............ CE 82 3 0 5 8
2ND TERM
English and Current Topics........ EnTb 3 0 3 6
Geology................ ... ... Gela 3 0 3 6
Accounting. . ..[ Eel6b 3 0 6 9
Statisties. . Eec 11 1 0 2 3
Hydraulies........... Hy 1 3 0 5 8
Hydraulics Laboratory....... L. y 2 [ 3 0 3
Engineering Journals.............. SS10b 1 0 1 2
Alternating Currents. ............. EE 4 3 0 5 8
Alternating Current Laboratory.... || EE5 0 3 2 5
Testing Materials Laboratory . .. ... Me 6 b 0 3 0 3
Assembly........................ . 1 0 0 1
Electives: ... co.ooviuiiiiiiiiiinn..
M, E Machine Design............ e b 2 3 2 7
CTheory of Structures or,........ CE 20 b 3 0 5 8
Railway Surveying.............. CES8b 2 0 3 5
3RD TERM
English and Current Topics........ EnTe 3 0 3 6
Geology . . oo 3 (i} 8 6
Engineering Journals. ............. 1 0 1 2
Business Law................c.... 3 0 5 8
Finanecial Organization,............ 3 0 5 8
Accounting................c.o.n.. 3 0 6 9
Assembly. .. 1 0 0 1
Electives:. veen
M Machine Design or 2 3 2 7
Thermodynamies. . ... 3 0 4 7
EElectrical Machinery 3 0 4 7
CTheory of Structuresor......... CE 20 ¢ 3 0 5 8
Highway Engineering or. ........ CE 4 2 0 3 5
Railway Surveying or............ CE 8¢ 0 6 0 6
Sewerage...oovvere e an.- CE 10 3 0 4 7

*The letters M, E and C indicate electives suitable for students desiring addi-
tional work in Mechanical, Electrical and Civil Engineering, respectively.
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ENGINEERING AND ECONOMICS

FOURTH YEAR

HoURS PER WEEK

SUBJECT SUBJECT UNITS
NuMBER | Class | Lab. | Prep.
1sT TERM
English and Current Topies. ....... Enlida 2 (1] 4 6
Economies. . . .. vovviiiiii i Ec 2 3 0 3 6
Business Law . .......oiunneioin.. Ec26b 3 0 5 8
Corporation Flinance. ............. Ee 34 2 0 4 6
Business Admiinistration. . ......... Ec30a 3 0 5 8
Thesis.......coviiiviii ... Th 100 .. .. .. 5
Assembly........................ .- 1 0 0 1
Eleetives: i
M Machine Design or. 1 6 0 7
Heat Engines.......... 3 0 5 8
C Reinforeced Conerete 3 0 5 8
E Induction Machinery,......... EE 22 3 0 6 9
Mathematies of Finance. ...... .. Ec 10 1 0 3 4
2ND TERM
English and Current Topies..,..... Enl10b 2 0 4 6
Selected Economic Problems. .. .... Ec4 2 0 2 4
Taxation..... .......coviiuiuinan.. Eec 14 2 0 2 4
Business Administration........... Eec380 b 2 3 3 8
Thesis.......cooviiiiiian. Th 100 .. .. .. 6
Assembly........................ 1 0 0 1
Electives:
M Machine Designor............ ME 8 1 6 0 7
Power Plant Engineering. . ...f ME 17 3 0 5 8
E; Alternating Current Analy51s ...l EE 20 3 0 6 9
E, Electric Traction............. EE 28 4 0 6 10
C Masonry Structuresor, ........ CE12Db 2 3 3 8
Elements of Civil Engineering*. . .| CE 25 2 3 2 7
Seminar in Economie Organization|| Ee 45 2 0 2 4
3RD TERM
English and Current Topies. ....... En10 ¢ 2 0 4 6
Economie History................. Ec 12 3 0 3 6
Industrial Plants.................. Ec 40 2 0 4 6
Elements of Heat Engineeringt..... ME 21 3 0 3 6
Steam Laboratory................. ME 28 0 3 2 b
Thesis.......cooiiiiiii., Th 100 .. .. .. 12
Assembly. ... .oooiiiiiiiiii.., 1 0 0 1
Electives:
M Machine Designor............ ME 9 1 6 0 7
Power Plant Design............. ME 18 2 6 4 12
Elements of Civil Engineering....| CE 25 2 3 2 T
E; Electrical Laboratory......... EE 7 0 3 2 5
Electrical Engineering Laboratory | EE 33 0 3 1 4
Dieleetries, . ................... EE 52 2 0 3 5
E; Electric Power Transmission...| EE 44 5 0 5 10
Electric Power Distribution...... EE 30 2 0 2 4
C Elements of Civil Engineering*..]| CE 25 2 3 2 7
‘Water Supply and Irrigation. .... CE 15 4 0 6 10
Sewerage.............. CE 10 3 0 4 1
Highway Engineering............ CE 4 2 0 3 5

*Not to be taken by students who have had theory of structures.
tExcept for students who have taken thermodynamies.
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PHYSICS AND ENGINEERING

THIRD YEAR
SUBJECT SUBIECT HoURs PER WEEK
—— || Units
&
Numser Class | Lab. | Prep.
1sT TERM
English and Current Topies........ En7a 3 0 3 6
....................... Ec 2 3 0 3 6
Scientific German................. L34a 3 0 3 6
Advanced Caleulus................ Ma8a 3 0 6 9
Direct Current Machinery......... EE 10 2 0 3 5
Direct Current Laboratory......... EE 3 0 3 2 5
........................ 1 0 0 1
A. Physics Option:
Analytical Mechanies.............. Ph12a 4 0 8 12
B. Engineering Option:
Strength of Materials.............. Me 5 4 0 8 12
2ND TERM
English and Current Topices........ En7b 3 0 3 6
......................... 3 0 3 6
Scientific German. .. .. 3 0 3 [
Advanced Caleulus 3 0 6 9
Alternating Current Machinery.. ... EE 12 2 0 3 5
Alternating Current Laboratory....| EE 5 0 3 2 5
........................ 1 0 0 1
A. Physics Option:
Analytical Mechanies.............. Phi2b 4 0 8 12
Engineering Option:
................... 3 0 5 8
Hydraulic Laboratory 0 3 0 3
3rD TERM
English and Current Topies. ....... EnT7ec 3 0 3 6
......................... Gelb 3 0 3 6
Seientific German................. L34c 3 0 3 6
Advanced Caleulus,............... Ma 8¢ 3 0 6 9
........................ 1 0 0 1-
Physics Option:
Physical Optics................ ... Ph 20 a 3 0 6 9
Opties Laboratory. . .............. Ph2la 6 0 6
Heat Engineering. ................ ME 21 3 0 3 6
B. Engineering Option:
Electrical Machinery.............. EE 6 3 0 4 7
Electrical Laboratory.............. EE 7 0 3 2 5
Thermodynamies. ... ............. ME 15 3 0 5 8




FOURTH YEAR

HoOURS PER WEEK

SUBJECT SUBJECT UniTs
NUMBER | Class | Lab. | Prep.
‘ \
1sT TERM
English and Current Topics........ En 10 a 2 0 4 6
Economics., . ................. ... Eec 2 3 | 0 3 6
French..........ccooooviiin. L1la 3 | 0o i 3 6
Differential Equations........ .... Ma 10 a 2 [ 1‘ 4 6
Assembly. ... ............ ... .. 1 l 0 1 0 1
A. Physics Option:
Physical Opties. .................. Ph 20 b 3 0 6 9
Optics Laboratory................ Ph21b 0 6 0 6
Electives:
Introduction to Math. Physics or..| Ph 15 a 3 0 6 9
Chemical Principles. ........ .... Ch2la 4 0 6 10
*Thermodynamies. ............... 111 5 0 10 15
*Research........................ 0 15 0 15
B. Engineering Option:
Heat Engines. .................... ME 16 3 0 5 8
Steam Laboratory................. ME 25 0 3 2 5
Induction Machinery.............. EE 22 3° 4] 6 9
Alternating Current Laboratory. .. .|| EE 21 0 6 0 6
2ND TERM
English and Current Topics. .. En10b 2 0 4 6
Economie History......... Ec3 1 0 1 2
Selected Economie Problems ...| Ec4 2 0 2 4
French............ccoooovinn., L1b 3 0 3 6
Differential Equations............. Ma 10 b 2 0 4 6
Eleetricity and Magnetism.....,... Ph7a 3 0 6 9
Electrical Measurements........... Ph8a 0 4 2 6
Assembly . ...l 1 0 0 1
A. Physics Option:
Introduction to Mathematical
Physiesor...................... Ph1l5b 3 0 6 9
Chemical Prineiples. .............. Ch21b 4 (] 6 10
*Electron Theory................. 114 5 0 ! 10 15
*Research........................ 0 15 0 15
B. Engineering Option:
Alternating Current Analysis.. . ... . EE 20 3 0 6 9
Advanced Electrical Engineering. .. .| EE 60 2 0 3 5
3RD TERM
English and Current Topies........ En10 ¢ 2 0 4 6
French,......................... Lilec 3 0 3 6
Differential Equations......... .... Ma 10 ¢ 2 0 4 6
Electricity and Magnetism......... Ph7b 3 0 6 9
Electrical Measurements........... Ph8b [ 4 2 6
Assembly. ... ............. .. ... 1 0 [t} 1
Eleetives......................... .. .. .. 15
Chemical Principles ... Ch2le 3 0 6 9
Steam Laboratory............. .. ME 28 0 3 2 5
Elements of Civil Engineering....| CE 25 2 3 2 T
Dieleetries. . ............... .... EE 52 2 5} 3 5
Electrical Engineering Laboratory.| EE 33 0 3 1 4
Business Law................... Eec 25 3 0 3 6
*Kinetic Theory .................. 110 5 0 10 15
*Research.................... ..., 0 15 0 15

*For honor students.
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PHYSICS

THIRD YEAR
SUBJECT SusmEeT HoURS PER WEEK -
— NITS
NUMBER | Class | Lab. | Prep.
1sT TERM
English and Current Topics........ EnTa 8 0 3 6
Economies..........ocvveennnnnn. Ec 2 3 0 3 6
Scientific German................. L34a 3 0 3 6
Advanced Caleulus................ Ma8a 3 0 6 9
Analytical Mechanies.............. Phl12a 4 0 8 12
Assembly.............. oLl 1 0 0 1
Electives.......ooveeecviinnna. .. .. . .. 9-10
Direct Current Machinery and....| EE 10 2 0 3 5
Direct Current Laboratory....... E 3 0 3 2 5
Chemical Prineiples. . ........... Ch2la 4 0 6 10
Introduction to Mathematical
Physics,....covvunennnnncnnn. Ph15a 3 [} 6 9
En7b 3 0 3 6
Gela 3 0 3 6
L34b 3 0 3 6
Ma 8 b 3 0 6 9
Analytical Mechanies.............. Phi12b 4 0 8 12
Assembly............... 00 1 0 0 1
Electives...........ccooiiiiiiii. . .. .. 9-10
Alternating Current Machinery.. .| EE 12 2 0 3 5
Alternating Current Laboratory...|| EE 5 0 3 2 5
Chemical Principles. ............ Ch21b 4 0 6 10
Introduction to Mathematical
Physies. ....ooeeviinaneern. Phi15b 3 0 6 9
3rRD TERM
English and Current Topies. .... ...l EnTe 8 0 3 6
Geology .. vvvvriinnnerennnnan. 3 0 3 6
Scientific German . . 3 0 3 6
Advanced Caleulus. . 3 0 6 9
Physical Optics. . ... 3 0 6 9
Opties Laboratory................ 0 6 0 6
Heat Engineeringor............. 3 0 3 6
Chemiecal Principles or. . .. ..} Ch2le 3 0 6 9
Probability and Least Square: . Ma 12 2 0 3 5
Assembly. ........... ... o0l 1 0 0 1
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PHYSICS

FOURTH YEAR

HoURS PER WEEK

SUBJECT
SUBJECT UNITS
NUMBER | t1ags | Lab. | Prep.
1sT TERM |
Englisk and Current Topies. ... .. .. En10a 2 s 4 6
Economies. ... .o Ec2 3 0 3 6
French.......ooovvenun it Lla 3 0 3 6
Differential Equations............. Ma 10 a 2 0 4 6
Physical Opties. .................. Ph20b 3 0 6 9
Optics Laboratory ... ............. Ph21b 0 6 0 6
Assembly............... 1 0 0 1
Elective. .. ..oovvivnnn i .. .. .. 9
Introduction to Mathematical
Physics...oeeevenininnnn .. Ph15a 3 0 6 9
Definite Integrals. . 102 3 0 6 9
Organic Chemistry........... Ch4la 3 0 5 8
Organic Chemistry Laboratory....| Ch 46 a 0 6 0 6
Chemieal Principles. . ........... Ch2la 3 0 6 9
Direct Current Machinery....... EE 10 2 0 3 5
Direct Current Laboratory....... EE 3 0 3 2 5
*Research.......oovvvevi . . .. .. 9
*Thermodynamies. .. ............. 111 5 0 10 15
2ND TERM
English and Current Topies. .. ..... Enl10Db 2 0 4 6
Economie History................. Ee 3 1 0 1 2
Selected Economic Problems. . . .... Ec4 2 0 2 4
French.,.......cooviiiinan oo L1lb 3 0 3 6
Differential Equations............. Ma 10 b 2 0 4 6
Electricity and Magnetism.........  Ph7a 3 0 6 9
Electrical Measurements........... Ph8a [ 4 2 6
Assembly............iiiii . 1 0 o | 1
Elective. .. ovveenennieenan.. . .. .. .0 15
‘Introduction to Mathematical
Physies......c.oovviiii s 3 0 6 9
*Electron Theory. ... .. 5 0 10 15
Organic Chemistry........... 3 0 5 &
Organic Chemistry Laboratory....| Ch 46 Db 0 6 ] 6
Chemical Prineiples. ............ Ch2lb 3 0 6 9
Thermodynamic Chemistry. ... .. Ch 22 3 0 6 9
Alternating Current Machinery.. .| EE 12 2 0 3 5
Alternating Current Laboratory.. .| EE 5 0 3 2 5
¥Researeh.......oovvveveni.. o .. .. .. 6-15
3RD TERM
English and Current Topics........ Enl0e 2 0 4 6
French.......coooiiiieiee ... L1le 3 0 3 6
Differential Equations....... .. .. .. Mal0e 2 0 4 6
Electricity and Magnetism......... Ph7b 3 0 6 9
Electrical Measurements. .. ...... Ph8b 0 4 2 6
Assembly................ ... ... .. 1 0 0 1
Eleetive. . oovuvven it .. .. .. 15
*Kinetic Theory................ 110 5 0 10 15
Chemical Principles. ... ... ... .. Ch2le 3 0 6 9
Organie Chemistry.............. Ch 43 3 6 6 15
Surface and Colleid Chemistry....| Ch 29 3 0 5 8
Steam Laboratory............ L.l M 28 0 3 2 5
Organic Chemistry 3 0 5 8
Organic Chemistry Laboratory....| Ch 46 ¢ 0 6 0 6
*Research........................ .. .. .. 6-15

*For honor students.



CHEMICAL ENGINEERING AND CHEMISTRY

THIRD YEAR
SUBIECT HoURs PER WEEK Unirs
SUBJECT NUMBER
Class | Lab. | Prep. |ChE|! Ch

1sT TERM |
English and Current Topies. .. .. .. : En7a 3 0 3 6 6
Chemical Principles. .......... . ... - Ch2la 4 0 6 10 | 10
Organic Chemistry............. ... Chdla 3 0 5 8 8
Organic Chemistry Laboratory. . . .. Ch46a 0 9 0 9 9
Scientific German................. L34a 3 0 3 6 6
Applied Mechanies.... ... ...... .. Me 7 a 3 0 6 9| ..
Advanced Caleulus............... Ma8a 3 0 6 .. 9
Assembly............... ... .. .. 1 0 0 1 1

2ND TERM
English and Current Topies. . ... .. En7b 3 0 3 6 6
Chemical Principles Ch21b 4 0 6 110 10
Organic Chemistry. ... .. Ch4l1b 3 0 5 | 8 8
Organic Chemistry Laboratory. . . .. Ch 46 b 0 9 0 | 9 9
Scientific German........... ... ... L3b 3 0 3 || 6 6
Applied Mechanies...... ... ... .. .. Me 7 b 3 0 6 | 9| ..
Advanced Caleulus......... ... ... Mas8b 3 0 6 .. 9
Assembly.................. ... .. 1 0 0 ‘ 1 1

3rD TERM
English and Current Topies. . ... .. EnTe 3 0 3 6 6
Business Lawt............... ... .. 3 0 3 6 6
Chemical Principles. . . 4 0 6 10 | 10
Organic Chemistry............ ... . 3 0 5 8 8
Elements of Heat Engineering. . . . .. ME 21 3 0 3 61 ..
Machine Drawing............... .. 8 0 3 0 3| ..
Advanced Caleulus.............. .. Ma 8¢ 3 0 6 .. 9
Physical Chemistry Laboratory. . . .. Ch 26 0 9 0 9 9
*Physico-Chemical Research. . ... .. 0 10 0 10 | 10

(Replacing Ch 26)

Assembly. .. ..... ... . .. .. .. . ‘ 1 ‘ 0 0 i 1 1

*For Honor Students.

1Students may elect 6 extra units of English (reading and conferences) in

place of Business Law.
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CHEMICAL ENGINEERING
FOURTH YEAR

HoUrs PER WEEK
SUBJECT Sumecr |______ | Unirs
NUMBER | Class | Lab. | Prep.

18T TERM
English and Current Topies........ En10a 2 0 4 6
Economies. ................ .. ... c 2 3 0 3 6
Geologyt...... ... L Gela 3 0 3 6
Instrumental Analysis............. Ch 16 0 6 4 10
Direct Current Machinery......... EE 10 2 0 3 5
Direct Current Laboratory......... EE 3 0 3 2 5
Industrial Chemistry . Ch 61 a 4 0 6 10
Assembly................... .. ... 1 0 0 1

2ND TERM
English and Current Topies........ En 10 b 2 0 4 6
Geology. . .....covviii i Gelb 3 0 3 6
Chemical Engineering. . ........... Ch 66 a 5 0 10 15
Alternating Current Machinery... .. EE 12 2 0 3 5
Alternating Current Laboratory. ... EE 5 0 3 2 5
Research* or Accounting........... Ch70,Ee.17, 0 10 0 10
Assembly. . ... ... .. e 1 0 0 1

3RD TERM

English and Current Topics........ Enl0e¢ 2 0 4 6
Chemiecal Engineering. ............ Ch 66 b 5 0 10 15
Colloid and Surface Chemistry...... Ch 29 3 0 b 8
Steam Laboratory................. ME 28 0 3 2 b
Research*........................ Ch 70 1 14 0 15
Assembly. ....................... 1 0 0 1

*For honor students.

1Students of the class of ‘26 take in the first term Electrochemistry (Ch 22)

in place of Geology.

131



CHEMISTRY
FOURTH YEAR

HoURs PER WEEK

SUBJECT SUBJECT
NumBer | Class | Lab. | Prep.
1sT TERM
Einglish and Current Topics........ En'10 a 2 0 4
Economies. ......o.ooveua... L Be2 3 0 3
GeologyT...covveeee ... Gela 3 3 3
Instrumental Analysis ..41 Ch16 4] 6 4
Industrial Chemistry... . ...... ... Ché6la 4 0 6
Research....................... .. 1 8 0
Assembly.............. ... ... ..., 1 0 0
2ND TERM
English and Current Topies........ En10b 2 0 4
Geology........... ... ... Gelb 3 3 3
Thermodynamic Chemistry or...... Ch 22 2 0 4
Advanced Organic Chemistry..... Ch44a 3 0 6
Elective in Physics, Mathematics or
Chemistry. .. .................. 5 0 10
Research......................... Ch 70 (1} 11 ]
Assembly. ......... .. ... ..... ... 1 0 0
3RD TERM
English and Current Topies........ 2 0 4
Geology. ...covvinina .. . 3 3 3
Colloid and Surface Chemistry 3 0 5
Elective in Physics, Mathematics or]
Chemistry..................... 5 0 10
Research......................... Ch 70 1 10 0
Assembly........................ 1 0 0

UNITS

Py
—ooocvao

e
HEO0T 0o on

HEOU 0O

1Students of the class of *26 take in the first term Electrochemistry (Ch 22)

in place of Geology.
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APPLIED MECHANICS

Proressor: Freperic W. Hrnricus, JR.

AssoctaTe Proressor: Romeo R. MARTEL

Instrucrors: FREp J. Coxverse, RoperT T. Kwarer, WarLTER W.
OgiEr, JR.

TeEacHING FErrLow: Rosert C. BUrT

Me. 1 a, b. ArprriEp MEcHANICS.—I2 units (4-0-8); second and
third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, c.

Action of forces on rigid bodies; composition and resolution of
forces; equilibrium, couples, framed structures; cords and chains;
centroids; displacement; velocity and acceleration; translation,
rotation, and plane motion; moments of inertia; inertia forces;
kinetic and potential energy; work and energy; impulse and
momentum; impact; power; efficiency.

Text: Poorman’s Applied Mechanics.

Ingtructor: Hinrichs,

Me. 4. GrapHic STaTIcs.—6 units (1-3-2); first term.

Prerequisite: Me. 1 a, b.

Graphical solution of problems in mechanics and strength of
materials; vector quantities; force and space diagrams; funicular
polygons; shear and moment diagrams; beams; trusses; simple
machines; efficiency; friction.

Text: Hudson and Squires’ Elements of Graphic Statics.

Instructor: Martel.

Me. 5. StRENGTH OF MATERIALS.—12 units (4-0-8) first term.

Prerequisites: Me. 1 a, b; Ph. 2.
, Elasticity and strength of materials of construction; theory of
stresses and strains; elastic limit; yield point; ultimate strength;
safe loads; repeated stresses; beams; cylinders; shafts; columns;
riveted joints; structural shapes.

Text: Boyd’s Strength of Materials.

Instructors: Hinrichs, Converse, Ogier, Knapp.
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Me. 6 a, b. TestixGg MaTERIaLS LaBoraTORY.—3 units (0-3-0);
first and second terms.
/" To be taken in connection with Me. 5.

/ Tests of the ordinary materials of construction in tension, com-
pression, torsion, and flexture; determination of elastic limit; yield
point, ultimate strength, and modulus of elasticity; experimental
verification of formulas derived in the theory of strength of mate-
rials.

Texts: Upton’s Materials of Construction, and Hinrichs and
Martel’s Laboratory Manual for Testing Materials.
Instructors: Martel, Converse.

Me. 7 a, b. AppLIED MECHANICS AND STRENGTH OF MATERIALS.—
9 units (8-0-6); first and second terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, c.

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 Me. 1 a, b and Me. 5.

Texts: Poorman’s Applied Mechanics, and Boyd’s Strength of
Materials.

Instructor: Hinrichs.
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CHEMISTRY

ProrEssors: ARTHUR A. Noves, Stuarr J. Bates, Jamzes E. Berr,
Ricuarp C. ToLmMaN

A ssociate Proressors: Wirriam N. Lacey, Howarp J. Lucas

REsEsRCH AssocraTes: Roscoe G. Drcxixson, Mmres S. Smerrwr,
ALLEN E. STEARN

Ixrstructor: Erxest H. Swirr

N.aroNar Researca Ferrows: Urric B. Bray, GEoreE GLOCKLER,
Fraxk T. Gueker, Linus C. Pavring, Arrrep C. RoBERTSON

Rxsearca Ferrows: Ricaarp M. Bancer, ALBert L. Ravymonp

puPonT FErLow: WarreN P. BAXTER

TEACHING FELLows aND Grapvuare Assistants: Rarpm K. Day,
Roserr H. Dartox, Roserr T. Dirrow, StErRuiné B. Hen-
pricks, L. Merre Kirkpatrick, MarTiN E. NoRDBERG, ArLaN
C. G. MrrcurLL, Cuaries H. Prescorr, Harorp H. SteINOUR,
Howarp M. WinEGarpEN, Oriver R. Wurr, Dox M. Yost

Ch. 1 a, b, ¢. CEEMISTRY.—12 units (3-6-3); first, second, third
terms.

The first and second terms are devoted to lecture and class-
room discussions of the general principles of chemistry and of
important or typical chemical substances and reactions. The lab-
oratory work consists of experiments illustrating the principles
of inorganic preparations. The third term is devoted to system-
atic qualitative analysis. Honor students substitute in the second
term elementary analytical chemistry (mainly volumetric analysis).

Texts: Hildebrand, Principles of Chemistry; Bray and Latimer,
Course in General Chemistry; Smith’s College Chemistry (revised
by Kendall); A. A. Noyes, Qualitative Analysis.

Instructors: Bell and Teaching Fellows.

Ch. 6. Execixeerine CHEmistrY.—10 units (4-0-6); first, sec-
ond, or third term.

Prerequisite: Ch. 1 a, b, c.

This course consists of conferences, lectures, and problems,
showing the application of chemical principles to engineering
problems and the relation of engineering to the chemical indus-
tries.

Text: Leighou, Chemistry of Engineering Materials.

Instructor: Lacey.
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Ch. 12 a, b. QUaANTITATIVE ANALYs1s.—10 units (2-6-2); first
and second terms.

Prerequisite: Ch. 1 c.

It consists of laboratory practice, supplemented by lectures and
problems in which the principles involved in the laboratory work
are emphasized. The course furnishes an introduction to the
methods of gravimetric and volumetric analysis.

Text: Blasdale, Quantitative Analysis.

Instructor: Swift.

Ch. 12 ¢. QUuALITATIVE AnALvsis,—10 units (2-6-2); third term.

Prerequisite: Ch. 1 c.

A laboratory course accompanied by lectures and conferences,
which supplements the freshman course in the same subject. It
includes a study of the methods for the separation and detection
of the acidic constituents and practice in the complete analysis
of solid substances, such as alloys, minerals, and industrial prod-
ucts.

Text: A. A. Noyes, Qualitative Analysis.

Instructor: Swift.

Ch. 16. INSTRUMENTAL ANALYSIS.—10 units (0-6-4); first term.

Prerequisite: Ch. 12 b.

A laboratory course designed to familiarize the student with
special analytical apparatus and methods, used both for process
control and for research.

Text: Lacey, Instrumental Methods of Chemical Analysis.

Instructor: Lacey.

Ch. 21 a, b, c¢. CuEmIcaL Prixcipres—~—10 units (4-0-6); first,
second, and third terms.

Prerequisites: Ch. 12 b, Ph. 1 a, b, ¢, Ma. 2 a, b, c.

Conferences and recitations in which the general principles of
chemistry are considered from an exact, quantitative standpoint.
The course 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 elec-
trical transference and conduction; of reaction rate and chemical
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equilibrium; of phase equilibria and of thermochemistry. A large
number of problems are assigned to be solved by the student.
Text: Noyes and Sherrill, Chemical Principles.
Instructor: Bates.

Ch. 22 a, b. TuermopyNamic CHEMISTRY.—9 units (3-0-6) ; first
term; 6 units (2-0-4), third term.

A continuation of subject Ch. 21, given in the same way. The
principles of thermodynamic chemistry and of electrochemistry
are considered and illustrated by numerous problems.

Text: Noyes and Sherrill, Chemical Principles

Instructor: Bates.

Ch. 29. Surrace axp Corrom CHEMISTRY.—8 units (3-0-5);
third term.

Prerequisite: Ch. 22.

Class-room exercises with outside reading and problems, de-
voted to surface tension, adsorption, contact catalysis, and the
general principles relating to disperse systems with particular
reference to the colloidal state. Supplementary laboratory work
can be provided if desired.

Text: Freundlich, Elements of Colloid Chemistry.

Instructor: Badger.

Ch. 41 a, b, c. Orceavic CuHEMISTRY.—8 units (3-0-5); first, sec-
ond, and third terms.

Prerequisite: Ch. 12.

Lectures and recitations treating of the classification of carbon
compounds, the development of the fundamental theories, and the
characteristic properties of the principle classes including hydro-
carbons, alkyl halides, alcohols, acids, ethers, esters, amines, car-
bohydrates, aromatics, etc.

Text: Norris, Organic Chemistry.

Instructor: Lucas.

Ch. 43. Oreanic CHemisTRY.—I1 units (2-3-6); third term.
Prerequisites: Ch. 1 a, b, c.
T.ectures and recitations, accompanied by laboratory exercises,
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dealing with the more important compounds of carbon and with
the structural theory from the electron point of view.

Text: Moore, Outlines of Organic Chemistry.

Instructor: Lucas.

Ch. 44 a, b. Apvaxcep OreaNic CHEMISTRY.—9 units (3-0-6);
elective, second and third terms.

Prerequisites: Ch, 41 a, b, c.

A discussion of reactions and theories of organic chemistry, and
a study of the methods used in determining the structure of im-
portant carbon compounds. Frequent application of the Lewis
theory of chemical bonding will be made.

Text: Cohen’s Organic Chemistry for Advanced Students.

Instructor: Lucas.

Ch. 46 a, b. Oreaxic CHEMISTRY LABORATORY.—9 units (0-9-0);
first and second terms.

Prerequisites: Ch. 12.

Laboratory exercises to accompany Ch. 41 a, b, ¢. The prepara-
tion and purification of carbon compounds and the study of their
characteristic properties. Qualified students may pursue work of
research nature,

Text: Lucas, Manual of Organic Chemistry.

Instructor: Lucas.

Ch. 61. IxpustRiaL CHEMISTRY.—10 units (4-0-6); first term.

Prerequisites: Ch. 21 a, b, ¢, 41 a, b, c.

A study of the more important 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 reac-
tions.

Text: Thorp, Outlines of Industrial Chemistry.

Instructor: Lacey.

Ch. 66 a, b. CreEMicaL ExNcINEERING.—I15 units (5-0-10); sec-
ond and third terms.

Prerequisites: Ch. 61, M. 21.

A lecture, problem, and discussion course to bring the student
in touch with modern practice and the problems involved in effi-
ciently carrying out chemical reactions on a commercial scale.
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The basic operations of chemical industry (such as transportation
of materials, mixing, separation, combustion, etc.) are studied
both as to principle and practice.

Text: Walker, Lewis and McAdams, Principles of Chemical
Engineering.

Instructor: Lacey.

Ch. 70-73. CHEmICAL RESEARCH.

Opportunities for research are afforded to undergraduate stu-
dents 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), and in applied chemistry (Ch. 73).
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 Engineering course is
required to undertake in his senior year an experimental investiga-
tion 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 con-
ferred.

Apvaxcep Sussects 1IN CHEMISTRY.—See pages 95 and 96.
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CIVIL ENGINEERING
Proressor: Fraxnxrixy TwHoMAs
AssociaTE Proressors: Romreo R. MarTEL, WitLiam W, MicHAEL
InstrUCTOR: FRED J. CONVERSE

CE. 1. Surveving.—10 units (8-4-3) ; first, second, or third term.

A study of the elementary operations employed in making sur-
veys for engineering work, including the use, care, and adjust-
ment of instruments, linear measurements, angle measurements,
note keeping, stadia surveys, calculation and balancing of tra-
verses, topographic mapping and field methods.

Text: Elementary Surveying, F. W, Medaugh.

Instructors: Michael, Martel, Converse.

CE. 2 a, b. Apvaxcep SurveviNg,—6 units (2-3-1); first and
second terms.

Prerequisite: CE. 1.

A continuation of CE 1, covering topographic surveys, plane
table surveys, base line measurements, triangulation, determination
of latitude and a true meridian by sun and circumpolar star ob-
servations, curves, cross-section surveys and earthwork estimates,
stream gauging, draughting room methods and mapping and the
solution of problems.

Text: Elementary Surveying, F. W. Medaugh..

Instructor: Michael.

CE. 4. Hicaway ENGINEERING.—5 units (2-0-3); third term.

Prerequisite: CE. 1.

A comparison of various types of highway construction; the
design, construction and maintenance of roads and pavements;
methods of road improvement; financing, contracts and specifica-
tions.

Text: Construction of Roads and Pavements, Agg.

Instructor: Michael.

CE. 8 a. Ramway ENGINEERING.—8 units (8-0-5); first term.

Prerequisites: CE. 1, 2 a, b.

A study of economic railway location and operation; railway
plant and equipment; signaling; the solution of grade problems.

Text: Elements of Railroad Engineering, Raymond.

Instructor: Thomas.
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CE. 8 b. Ramway Strvevixe.—5 units (2-0-3); second term.

Prerequisites: CE. 1, 2 a, b.

The theory of railway location and surveys; problems relating
to curves, track layout, grades and earthwork, including a study
of the mass diagram as applied to railway earthwork,

Text: Railway Curves and Earthwork, Allen,

Instructor: Michael.

CE. 8 ¢. Ramwway SurveEYING—6 units (0-6-0); third term.

Prerequisites: CE. 8 b.

The class devotes one entire day a week to field surveys of a
railroad location, applying the principles as outlined under course
CE. 8 b.

Text: Railway Curves and Earthwork, Allen.

Instructor: Michael.

CE. 10. SEWERAGE.—T7 units (8-0-4); third term.

Prerequisite: Hy. 1. ’

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.

Text: Sewerage and Sewerage Treatment, Babbitt.

Instructor: Martel.

CE. 12 a. Reixrorcep CoNcrETE—8 units (3-0-5); first term.

Prerequisites: Me. 5,1 a; CE. 20 a.

The theory of reinforced concrete design, with a study of the
applications of this type of construction to various engineering
structures.

Text: Reinforced Concrete Construction, Hool.

Instructor: Martel.

CE. 12 b. MasoNrY STRUCTURES—S ‘units (2-3-3); second term.

Prerequisite: CE. 12 a.

Theory of design and methods of construction of masonry
structures; foundations, dams, retaining walls, and arches.

Text: Masonry Structure and Foundations, Williams.

Instructor: Martel.
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CE. 15. WaTER SuppLy AND IRRiGaTION.—10 units (4-0-6); third
term.

Prerequisite: Hy. 1.

A study of modern practice of the collection, storage and dis-
tribution of water for municipal, domestic and irrigation uses;
design, construction and operation of systems; consideration of
the conditions adapted to irrigation developments, dams, reser-
voirs, canals; laws pertaining to irrigation; the economic aspects
of projects.

Text: Principles of Engineering Irrigation, Newell & Murphy.

Instructor: Thomas.

CE. 20 a. THEoOrRY oF StrucrurEs.—11 units (3-3-5) ; third term.
~" Prerequisites: Me. 1 a, 5.

Methods used in the analysis of framed structures for the
analytical and graphical determination of stresses; the use of
influence lines; graphic statics applied to roofs and bridges.

Text: Theory of Structures, Spofford.

Instructor: Thomas.

CE. 20 b, c. Taeory or StrucTUurEs.—8 units (8-0-5); second
and third terms.

Prerequisites: Me. 1 a, 5.

A continuation of CE 20 a, covering the design of structural
parts, connections, portals, and bracing; a study of arches, can-
tilever and continuous bridges, and deflections of trusses.

Text: Theory of Structures, Spofford.

Instructor: Thomas.

CE. 21 a. Srtructurar DesiaN.—9 units (0-9-0); first term.

Prerequisites: CE. 20 a, b, c.

The design of a plate girder bridge and a truss bridge or a steel
frame building; stress sheets and general drawings are made.
Designing office practice is followed as affecting both computa-
tions and drawings.

Instructors: Thomas, Converse.
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CE. 21 b. Steucrurar Desiex.—9 units (0-9-0) ; second term.

Prerequisite: CE. 20 a.

The design of a reinforced concrete building in accordance with
a selected building ordinance, with computations and drawings.

Instructors: Thomas, Martel.

CE. 21 c¢. Cwvi ENxGINEERING Drsion.—12 units (0-12-0); third
term.

Prerequisites: CE. 15, 21 b.

‘Special problems including preliminary investigations of irriga-
tion or water power projects; study of stream flow data, the
efFfect of reservoir storage upon distributed flow, determination of
size and type of economic development.

Instructors: Thomas, Martel.

CE. 25. EremExts oF Crvi ENGINEERING.—T units (2-3-2);
third term.

Prerequisite: Me. 5.

An abridged course of design and construction methods for
structures of wood, steel, masonry and reinforced concrete.

Text: Elements of Civil Engineering, Thomas.

Tnstructors: Thomas, Martel, Converse.

(See also Subjects EE 3, 5, 16, 64; Ec. 17, 25; Hy. 1, 2, 5, 6;
ME 1, 5,21; Me. 1 a, b, 5, 6 a, b.)
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ECONOMICS AND GOVERNMENT

Proressors: Gramam A. Laixg, W. Howarp Crarp
AssisTaANT Proressor: Crype WoLrE
IxsTrRUCTORS: ALBERT A. Merrirr, Ray E. UNTEREINER

The subjects in this group have the two-fold purpose of
giving the student an insight into fundamental economic
principles, and of acquainting him with some of the aspects
of the practical operation of business enterprises. They
furnish the important connecting link between the techni-
cal engineer and the man of affairs.

Ec. 2. Gexwzrar EcoNomics.—6 units (8-0-3); first term.

The principles of economics governing the production, distribu-
tion, and consumption of wealth, with particular reference to
some of the important business and social problems of the day.

Text: Economics, Clay.

Instructors: Laing, Untereiner.

Ee. 3. Ecoxomic History.—2 units (1-0-1); second term.

The general purpose of the course is to show the dynamic nature
of economic society. The various stages in the development of
economic life from primitive beginnings to the industrial revolu-
tion 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 devel-
opmental influences which have produced them.

Text: Introduction to Economic History, Gras.

Instructor: Laing,

Ec. 4. SeLecrep Ecovomic ProBrEms.—4 units (2-0-2); second
term.

Prerequisites: Ec. 2.

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.

Text: Economic Problems, Hamilton.

Instructors: Laing, Untereiner.
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Ec. 10. MaraeEmMaTIcs OF FixaNceE.—4 units (1-0-3) ; first term.

The mathematical theory underlying compound interest, annui-
ties, and mathematical expectation, with application to such sub-
jects as the accumulation of reserves, the amortization of debts,
evaluation of bonds, partial payments, capitalized costs, and in-
surance.

Text: Mathematics of Investment, Hart.

Instructor: Wolfe.

Eec. 11, Staristics.—3 units (1-0-2) ; second term.

Statistical methods and the graphic portrayal of results, with
their application to concrete business problems.

Text: Statistical Method, Mills.

Instructor: Wolfe.

Eec. 12. Ecoxomic History.—6 units (2-0-4); third term.

A more detailed treatment of the subjects discussed in Eco-
nomics 3.

Text: Introduction to Economic History, Gras; and other read-
ing to be assigned.

Instructor: Laing.

Ee. 14. Taxariox.—4 units (2-0-2); second term.

A study of the general principles of public expenditure and
public revenues with special reference to American taxation
methods.

Text: Introduction to Public Finance, Plehn.

Instructor: Untereiner.

Ec. 16 a, b, c¢. AccouNtine.—9 units (3-0-6); first, second,
third terms.

A study of the principles of accounting, starting with simple
double entry bookkeeping and carrying the student through a com-
plete system of accounts for a modern concern. The use of per-
centages and statistics in accounting will be treated, and the in-
terpretation of financial reports and the graphical method of
presenting accounting facts will be studied.

Text: Bookkeeping and Accounting, McKinsey.

Instructor: Merrill.
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Ec. 17. AccouNTtiNGg.—8 units (3-0-5); first term.
An abridged course in accounting,.

Text: Bookkeeping and Accounting, McKinsey.
Instructor: Merrill.

Ec. 20. Finawcian OreaNizaTioN,—S8 units (3-0-5) ; third term.

Prerequisites: Ee. 2, 4.

A general study of the financial organization of society. The
course includes a study of the following topics: Principles of
money; nature and functions of credit; the varieties of credit
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
general principles of banking, including studies of commercial
banking, the national banking system, and the Federal Reserve
system.

Text: Money, Credit and Commerce, Marshall.

Instructor: Laing.

Ec. 25. Busixess Law.~—6 units (8-0-3); third term.

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, nego-
tiable instruments, agency, partnership, corporations, and employ-
er’s liability.

Text: American Business Law, I'rey.

Instructor: Untereiner.

Eec. 26 a, b. Business Law.—8 units (8-0-5); third and first
terms.

Similar in scope to.Eec. 25, but giving a more extensive treat-
ment of the different subjects considered.

Texts: American Business Law, Frey; Cases on Commercial
Law, Bays.

Instructor: Untereiner.

Ec. 30 a, b. BusiNess ApmiNistRaTION.—8 units (3-0-5); first
and second terms.

General consideration of the problems of business and more de-
tailed study of the main problems, including location of industry
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and plant, scientific management, wage systems, labor relations,
marketing and sales problems, financial organization and business
risks, outlining principal forms of risk and methods of dealing
with them. Discussion of the forms and varieties of business
partnership, joint-stock company, and

1

unit; individual producer,
corporation.
Text: Business Administration, Marshall.
Instructor: Laing.

Ec. 34. Corzoration Fixaxce—6 units (2-0-4); first term.

Corporation promotion; the issue and payment of securities;
underwriting; the sale of speculative securities. Discussion of the
principles of ‘capitalization, the management of corporate income,
and the relation of dividend to income. Financial problems of
expansion, combination, and reconstruction of corporations.

Text: Corporation Finance, Dewing.

Instructor: Laing.

Ec. 40. Ixprstrial Praxms.—6 units (2-0-4); third term.

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 engineer.

Text: Industrial Organization, Kimball.

Instructor: Clapp.

Ec. 45 a, b. SeEmixar 1x Soctar Axp Ecoxomic ORGANIZATION.—
4 units (2-0-2); second and third terms.

This course consists in weekly lectures and discussions of the
development of economic and social organization from a broad
standpoint, and includes consideration of such subjects as prim-
itive economic and political groupings and methods, development
of guild and feudal systems, evolution of the competitive and
quasi-competitive systems in economic life and of democratic
organization in political life. A considerable amount of outside
reading is required from each student. The class meets once a
week for two hours, the first being devoted to lecture and the
second to discussion of the problems treated in the lecture. The
number of students is limited and the seminar is open to juniors
and seniors, preference being given to students in the department
of Engineering and Economics.

Instructor: Laing.
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ELECTRICAL ENGINEERING

Proressor: Rovar W. SorexNsew

AssiISTANT FPPROFESsOR: GrORGE IFORSTER

IxstrRUcToR: FRANCIs W. MAXSTADT

Assistants: Janes H. Hayrmrow, Freperick C. Laxpvary, STUART
S. MacKrowx, Frep L. Poorr, Orro F. Rrrzyax, D. DwicHT
TavLor

EE. 2. Direcr CurrexTs.—8 units (8-0-5); first term.

Prerequisites: Ma. 2, Ph. 2.

Theory and practice of direct current machinery and measuring
instruments. Numerous problems are solved.

Text: Electrical Circuits and Machinery, Vol. I, Morecroft
and Hehre.

Instructors: Sorensen, Forster.

EE. 3. Digecr CurrexT LaBoraTorRY,—5 units (0-3-2); first
term.

Prerequisites: Ma. 2; Ph., 2; and registration for EE. 2, 10, or
EE. 16.

Uses of measuring instruments, operation of direct current
motors and generators and determination of their characteristics.

Text: Laboratory Instructions, Forster.

Instructors: Forster, Maxstadt, Hamilton, Lindvall, Poole,
Ritzman, Taylor.

EE. 4. Prixcrrres oF ALTERNATING CURRENT APPARATUS.—8
units (8-0-5) ; second term.

Prerequisites: Ma. 2, Ph. 2, EE. 2.

Elementary study of alternating currents by analytical and
graphical methods. Theory of alternating current measuring in-
struments; 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; synchronous motors;
rotary converters; transformers; induction, and single phase
motors. Numerous problems are worked.

Text: Electrical Circuits and Machinery, Vol. II, Morecroft
and Hehre.

Instructors: Sorensen, Forster, Maxstadt,.
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EE. 5. Avrerxarine CurRreNT I.aBORATORY.—5 units (0-3-2);
second term.

Prerequisites: Ma. 2, Ph. 2, EE. 2, 3, and registration for EE.
4, 12, or 18.

Uses of alternating current indicating and recording instru-
ments; operation of alternators, induction and synchronous motors
and transformers; determination of characteristics of these ma-
chines.

Text: Laboratory Notes, Forster.

Instructors: Forster, Maxstadt, Hamilton, Lindvall, Poole,
Ritzman, Taylor.

EE. 6. Evecrricat MacHINERY.—7 units (3-0-4); third term.

Prerequisites: EE. 2, 3, 4, and 5.

Text: Electrical Circuits and Machinery, Vols. I and 1T, More-
croft and Hehre,

Instructors: Forster, Maxstadt.

EE. 7. Erecrricar Laporatory.—5 units (8-0-5); third term.

Prerequisites: EE. 3, 5.

A continuation of EE. 3 and 5. Efficiency tests of direct and
alternating current machinery, operation of motors and generators
in parallel, calibration of indicating and recording meters.

Instructors: Forster, Maxstadt, Hamilton, Lindvall, Poole,
Ritzman, Taylor.

EE. 10. Dmecr CorRENT MACHINERY.—5 units (2-0-3); first
term.

Prerequisite: Ph. 2.

Abridged course in direct currents similar to EE. 2.

Text: Electrical Engineering Direct Currents, Vol. I, Dawes.

Instructor: Maxstadt.

EE. 12. AvrERNATING CURRENT MACHINERY.—5 units (2-0-3);
second term.

Prerequisite: EE. 10.

A study of the fundamental principles of alternating current
machinery.

Text: Alternating Currents, Vol. II, Dawes.

Instructor: Sorensen.
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EE. 16. Direcr CurreNt MACHINERY.—T7 units (8-0-4); first
term.

Prerequisite: Ph, 2.

Similar to EE. 10, with the addition of a greater number of
problems.

Text: Electrical Engineering Direct Currents, Vol. I, Dawes.

Instructor: Sorensen.

EE. 18, AvrerNATING CURRENT MACHINERY.—7 units (8-0-4);
second term.

Similar to EE. 12, with the addition of a greater number of
problems.

Text: Alternating Currents, Vol. II, Dawes.

Instructor: Maxstadt.

EE. 20. Axrerxaming CURRENT ANaLvsis—9 units (8-0-6) ; sec-
ond term.

Prerequisites: EE. 2, 4, 6.

Advanced study of the magnetic and electric circuits; problems
of the electrostatic and electromagnetic fields; study of magnetic
materials, solution of problems involving the symbolic method and
complex notation; analysis of electromotive force, and current,
nonsinusoidal wave forms; use of the oscillograph.

Instructor: Sorensen.

EE. 21: Arter¥atiNg CURRENT LABORATORY.—6 units (0-6-0);
first term.

Prerequisites: EE. 2, 4, 6.

Complete tests of the synchronous motor; the operation of
synchronous machines in parallel; complete tests of transformers;
study of polyphase connections; rotary converter tests; photo-
metric measurements; use of the oscillograph; testing of magnetic
materials.

Instructors: Forster, Maxstadt, Ritzman, Taylor.

EE. 22. IxpucrioNn MacHINERY.—9 units (8-0-6); first term.
Prerequisites: EE. 2, 4, 6.
An advanced study of the stationary transformer and the in-



152 CALIFORNIA INSTITUTE OF TECHNOLOGY

=

duction motor, with special emphasis upon problems of multiple
operation which involve problems of polyphase polarity, together
with single and polyphase multiple circuits.

Instructor: Sorensen.

EE. 28. Eircrric Tracrion.—10 units (4-0-6); second term.

Prerequisites: EE. 2, 4, 6.

The electric railway, selection of equipment in rolling stock,
location and equipment of sub-stations, comparison of systems
and power requirements for operation of electric cars and trams.

Text: Electric Traction and Transmission Engineering, Sheldon
and Hausman.

Instructors: Sorensen, Forster, Maxstadt.

EE. 30. Erecrric LicuTING AND Power DisTrIBUTION.—4 units
(2-0-2) ; third term.

Prerequisites: EE. 2, 4, 6.

Electric distribution and wiring; calculation of simple alternat-
ing current circuits; installation and operation costs and selling
price of electric power.

Text: Electric Lighting, Franklin,

Instructor: Maxstadt.

EE. 33. Erccrricar ExGINEERING LaBoraToRy.—4 units (0-3-1);
third term.

Prerequisites: EE. 2, 4, 6.

Supplementary to courses EE. 6, 20, 52. Testing insulating
materials, and comparing dimensions and design of electrical
machines found in the laboratories of the Institute.

Instructors: Forster, Maxstadt, Poole, Ritzman, Taylor.

EE. 40. Apvaxcen ALrERNaTING CURRENT MACHINERY.—6 units
(2-0-4) ; third term.

Prerequisites: EE. 2, 4, 6.

An advanced study of the principles involved in alternating cur-
rent machinery, other than the transformer, with particular em-
phasis upon the induction and synchronous motors.

Text: Alternating Current Machinery, Lawrence,

Instructor: Maxstadt,
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EE. 44. Eiectric Power TraxsmissroN.—10 units (5-0-5) ; third
term.

Prerequisities: EE. 2, 4, 6.

Determination of economic voltage for transmission lines; line
protections elementary transient phenomena; corona; use of
hyperbolic functions in line calculations.

Instructor: Sorensen,

EE. 48. SpecrricatioNs axp DEesiecNy oF ErecrrRic MACHINES.—
4 units (0-3-1); third term.

Prerequisites: EE. 2, 4, 6.

Preparation of specifications and design calculations for alter-
nating and direct current machinery.

Text: Electrical Machine Design, Gray.

Instructor: Sorensen.

EE. 52. DieLectrics.—5 units (2-0-3) ; third term.

Prerequisites: ERE. 2, 4, 6.

The relations of phenomena of dielectrics in high voltage engi-
neering.

Text: Electric Phenomena in High Voltage Engineering, Peek.

Instructor: Sorensen.

EE. 56. Erecreicarn ComMmuNICATION.—§ units (2-0-3); first
term.

Prerequisites: EE. 2, 4, 6.

A study of the elements of telephone, telegraph and call sys-
tems.

Instructor: Forster.

EE. 60. Avvaxcep Eirrcreicar ENGINEERING.—5 units (2-0-3);
second term.

Prerequisites: EE. 2, 4, 6.

A detailed study of circuits, including advanced work in wave
propagation and transient phenomena in electric conductors.

Text: Electric Transients, Magnusson, Kalin and Tolme.

Instructor: Sorensen.
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EE. 62 a, b. Vacuum Tuses.—5 units (2-0-3); first and second
terms.

Prerequisites: EE. 2, 4, 6.

"Theory, construction, characteristics, application and operation
of vacuum tubes, as used for electrical purposes.

Text: Vacuum Tubes, Van Der Bijl.

Instructor: MacKeown.

(See also subjects CE. 1 a, 25; Ec. 17, 25; Hy. 1, 2, 5, 6; ME. 1,
2, 5, 6,15, 16, 17, 25, 26, 27; Me. 1 a, b, 4, 5, 6 a, b.)
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ENGINEERING DRAWING
InstrUcTORS: GEORGE B. Bricmam, Jr., CLarence V. Erriorr

D. 1 a. Lerrerive.—3 units (0-3-0); first or third terms.

This course presents the subject from the standpoint of design
in order to develop a sense of proportion and an appreciation of
good lettering. It includes the history of lettering, the principles
of composition, and the design and use of the more important
commercial types. Problems are given in the design of titles,
posters, and inscriptions, accompanied by practice sheets to de-
velop speed and facility in engineering lettering.

Text: The Essentials of Lettering, by French and Meiklejohn.

Instructors: Brigham, Elliott.

D. 1 b. ELEMENTARY MECHANICAL AND FREEHAND DrawING—
3 units (0-3-0); second term or first week of summer school.

Prerequisite: D. 1 a,

The mechanical drawing of this course covers the use of drawing
instruments and the more important geometrical constructions.
Accuracy and precision are required. As soon as the student
proves that the quality of his work is up to the standard of the
department he may transfer to the freehand drawing class.

The freehand drawing coordinates the eye, mind, and hand and
develops the power to present an idea quickly and clearly by
graphical means. Classroom sketches are made from text-book
drawings and machine parts, and field sketches from buildings,
bridges and other structures.

Text: Engineering Drawing, by French.

Instructors: Brigham, Elliott.

D. 2 a. Descriprive GEOMETRY.—6 units (0-6-0) ; first term.

This course presents the methods of mechanical projection by
means of geometrical problems involving points, lines, planes and
solids, and by the graphical representation of objects in ortho-
graphic, oblique, isometric and perspective projection. Engineer-
ing problems are given to illustrate the practical application of
descriptive geometry, but the aim is primarily to develop power
to visualize.

Instructors: Brigham, Elliott.
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D. 2 b. AssEmpry DrAwWING AND SKETCHING,—O6 units (0-6-0);
second term.

Prerequisites: D. 1 a, 1b, 2 a.

This course covers the graphical representation of complete
mechanical devices, groupings of mechanical equipment, structural
plans, and plot plans and aims, and by means of them to develop
ability to visualize problems as a whole. Facility of expression
in mechanical, structural, and topographical drawing is gained by
studying the conventional representations of each type and by
making working sketches and working mechanical drawings.

Text: Engineering Drawing, by French.

Instructors: Brigham, Elliott.

D. 2 c. Deram. DrawiNG AND SKETCHING.—6 units (0-6-0);
third term.

Prerequisites: D. 1 a,1b, 2 a.

This course is similar to D. 2 b. The same general types of
drawing are studied but emphasis is laid upon the accurate rep-
resentation of details by means of working sketches and mechan-
ical working drawings.

Text: Engineering Drawing, by French.

Instructors: Brigham, Elliott.
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ENGLISH AND HISTORY

Proressors: Crixtoy K. Jupny, Witriam B. MuNgro

Assocrate Proressorn: Georee R. MacMixx

IxsTrRUCTORS: WILLIaM D. Craxe, Louis W. JonEes, Rocer F.
StaxTOoN, Ray E. UNTEREINER

The Institute requires for graduation a four-year course
in English, with a complementary study of history and cur-
rent topics. The work in English comprises both composi-
tion 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 mas-
terpieces 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 fusion of English
and history is therefore effected, with the general aim of
broadening’ and deepening the student’s sense of values in
the world of cultivated society, of strengthening his capac-
ity for good citizenship, and at the same time of heighten-
ing his ability to use the English language to the best ad-
vantage in both professional and social life. It is to be
noted also that the formal courses in these subjects do not
exhaust the attention given to the student’s English; all
written work, in whatever department of study, is subject
to correction with regard to English composition.

En. 1 a, b, ¢. Excruisg axp History.—6 units (3-0-3); first,
second, and third terms.
This course is designed to give the student a thorough review of
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the principles of composition; a familiarity with some of the great
names and works of English literature; and an introductory read-
ing in modern history. Special emphasis is placed on theme-
writing. The weekly exercises in composition are corrected, not
only for the mechanics of spelling, punctuation, and grammar,
but also for the qualities of clearness, exactness, and force in the
cxpression of thought. The student is offered every encourage-
ment 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 honor 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 excel-
lence in writing and speaking, and are expected to undertake a
considerable amount of cultural, as well as technical, reading.

Texts: Collegiate Handbook, Greever and Jones; English and
Engineering, Aydelotte; Argumentation and Debating, Foster;
Selections from Stevenson, Canby and Pierce.

Instructors: Crane, Jones, MacMinn, Stanton.

En 4 a, b, ¢. Excrisiz anp History.—6 units (2-0-4); first,
second, and third terms.

Prerequisite: En. 1 a, b, c.

The general political and social history of Europe from 1500 to
1925, presented as the background and development of movements
underlying present conditions.

Text: The Political and Social History of Modern Furope, Vols.
I and II, C. J. H. Hayes.

Instructors: Judy, Munro, Untereiner.

En. 7 a, b, c. ExerisH axp CurreNT Topics.—6 units (8-0-3);
first, second, and third terms.

Prerequisite: En. 4 a, b, c.

The literary interest 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.



ENGLISH AND HISTORY 159

The study of current topics is articulated with a selected weekly
journal of general information and opinion. Approximately one-
third of the time allowed for the course is given to class discussion
of political, social, and scientific subjects.

Texts: The Voice of Science in the Nineteenth Century; Shake-
speare’s Plays; On Liberty, Mill; Chief Contemporary Dramatists,
Dickinson.

Instructors: Crane, Jones, MacMinn, Stanton.

En. 10 a, b, c. Excrise axp CurrExT Torics.—6 units (2-0-4);
first, second, and third terms.

Prerequisite: En. 7 a, b, c.

This course is a continuation of the work done in the junior
year. Special instruction is also given in the kinds of technical
writing that the student nearing graduation should be qualified to
undertake. Particular attention is paid to the principles and insti-
tutions of the United States Government.

Texts: Composition of Technical Papers, Watt and McDonald;
A Modern Symposium, G. L. Dickinson; Essays Toward Truth,
Robinson, Pressey, McCallum; Assigned Readings.

Instructors: Judy, MacMinn.

En. 11 a, b, c. JourNaLism.—3 units (1-0-2).

Elective, with the approval of the Registration Committee.

A study of the principles and practice of newspaper writing,
editing, and publishing, especially as applied to student publica-
tions at the Institute.

Text: Newspaper Writing and Editing, Bleyer.

Instructor: MacMinn.

En. 12 a, b, ¢. DeBatiye.—4 units (2-0-2).

Elective, with the approval of the Registration Committee, for
upperclassmen in the first and second terms; for freshmen in the
third term.

Study of the principles of argumentation; systematic practice in
debating; preparation for intercollegiate debates.

Instructor: Untereiner.
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En. 18 a, b, ¢. Reaning iy Excrisa axp History.—Units to be
determined for the individual by the department.

Elective, with the approval of the Registration Committee, in
any term.

Collateral reading in literature, history, and related subjects,
done in connection with the regular courses in English and his-
tory, or independently of any course, but under the direction of
members of the department.

En. 14. Seeciar, ComrosirroN.—2 units (1-0-1); any term.
This course may be prescribed for any student whose work in
composition, general or technical, is unsatisfactory.

En. 15. Sperring.—No credit.
This course may be prescribed for any student whose spelling,
general or technical, is unsatisfactory.

En, 20. Summer Reaving.—Maximum, 16 credits.

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.
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GEOLOGY AND PALEONTOLOGY

Pro¥Essors: Joux P. Buwarps, CHEsTER Stock

Ge. 1 a. Puysicar Georocy.—12 units; first term.

Prerequisite: Ch. 1, Ph. 1 and 2.

A consideration of the composition and structure of the Earth
and the internal and external processes which modify the crust
and the surface. Dynamical and structural geology. Lectures,
recitations, laboratory and occasional field trips.

Text: Pierson and Schuchert’s Introductory Geology

Instructor: Buwalda.

Ge., 1 b. ELEMENTARY PareEoNTOLOGY.—12 units; second term.

Prerequisite: Ge. 1 a.

A discussion of the nature of organic evolution and of its pos-
sible causes. Illustrations of evolution taken from certain groups
of animals of which the fossil record is essentially complete.

Instructor: Stock.

Ge. 1 ¢. Historicar. GrorLocy.—12 units; third term.

Prerequisite: Ge. 1 b.

The astronomical origin and geological history of the Earth.
An account of the changing vistas of geological time and of the
successive faunas and floras which have pecopled the earth’s sur-
face from age to age. Lectures, recitations, laboratory, and oc-
casional field trips.

Text: Pierson and Schuchert’s Introductory Geology

Instructor: Buwalda.

Ge. 3 a. CRYSTALLOGRAPHY AND CrysTarL STRUCTURE.—9 units;
first term.

Prerequisite: Ch. 1 a-¢, Ph. 1 and 2.

A study of crystal systems and forms, not only from the clas-
sical geometric view-point, but also in light of the modern atomic
conceptions of crystal structure; also, the physical properties
characteristic of crystals.

Ge. 3 b. MixNgrarocy.—9 units; second term.

Prerequisite: Ge. 3 a.

Lectures and laboratory work devoted to the study of the
physical properties of minerals and to their identification by
chemical and blowpipe tests.
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Ge. 5 a, b. PETrOLOGY.—-9 units; third term, first term.

Prerequisites: Ge. 3 a, b.

The origin, properties, and identification of the common rocks
determined with the aid of hand lens. Lectures and laboratory.

Ge. 7 a, b. FieLp Georocy.—10 units; second and third terms.

Prerequisites: Ge. 1 a-c; 3 a, b; 5 a, b.

Technical field methods of mapping and distribution of rocks,
determining structure, and deciphering the geological history of a
region. Students map a certain area and prepare a report on its
structure and history. Eight field days will be scheduled per
term, usually on Saturdays, but with one or two trips of several
days. Students may be called upon to expend small sums for
traveling expenses. Field work, lectures, and laboratory.

Instructor: Buwalda.

Ge. 9. Structuran Grorocy.—10 units; second term.

Prerequisites: Ge. 7 a; may be taken concurrently.

A consideration of the structural features of the Earth’s crust;
joints, folds, faults, foliation. Computation of thicknesses and
depths. Determination of the nature and amount of displace-
ments on faults by use of descriptive geometry. Lectures and
laboratory.

Ge. 11 a, b, ¢. INVERTEBRATE PavrroNTOLOGY.—10 units; first,
second, third terms.

Prerequisites: Ge. 1 a, b, c.

A study of the more important groups of organisms found
fossil. Their significance in indicating the environmental condi-
tions in which the organisms lived and their use in determining
the age of the rocks containing them. Laboratory and lectures.

Instructor: Stock.

Ge. 12 a, b, ¢. VERTEBRATE PArEOoNTOLOGY.—10 units,

Skeletal structure of the important groups of living and extinet
mammals and reptiles. History of vertebrate life on the Pacific
Coast.

Instructor: Stock.

Apvaxcep Sussects 18 GeoLocy.—See pages 96 and 97,
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Ge. 21. (GreoroGICAL RESEARCH.

Prerequisites: Ge. 7 a.

The student investigates a limited geologic problem, preferably
of his own choosing, under direction, in the field or laboratory.
Individual i nitiative is developed, principles of research are ac-
quired, and practice gained in technical methods. The student
prepares a thesis setting forth the results of the research and
their meanimg.
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HYDRAULICS

Proressor: ROBERT L. DAUGHERTY
IxstrucTORS: FrED J. CoNVERSE, CLARENCE V. ErrIioTr

/o

Hy. 1. Hvoraviics—8 units (3-0-5); second term.

Prerequisites: Me. 1 a, b.

Physical properties of water; hydrostatics; flow of water in
pipes, nozzles, and channels; hydrodynamics.

Text: Hydraulics, Daugherty.

Instructors: Daugherty, Converse.

Hy. 2. Hypraviic LasoraTory.—3 units (0-3-0); second term.

Prerequisites: Me. 1 a, b.

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.

Instructors: Converse, Elliott.

Hy. 5. Hvypraviic TurBiNes,—5 units (2-0-3); third term.

Prerequisite: Hy. 1.

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.

Text: Hydraulic Turbines, Daugherty.

Instructors: Daugherty, Converse.

Hy. 6. Hypravric LaBoraTorY.—3 units (0-3-0) ; third term.

Prerequisite: Hy. 1.

Tests of impulse and reaction turbines, of centrifugal and other
pumps, and of other hydraulic apparatus.

Instructors: Converse, Elliott.
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LANGUAGES

Proressor: Joux R. MACARTHUR

The courses in this department are primarily arranged
to meet the needs of men who find it necessary to read scien-
tific treatises in French and German. Correct pronuncia-
tion and the elements of grammar are taught, but the
emphasis is laid on the ability to read the language.

1.1 a, b, c. ELeMeNTARY FRENCH.—6 units (8-0-3); first, sec-
ond and third terms.

A course in grammar, pronunciation, and reading that will pro-
vide the student with a vocabulary of extent and accuracy suffi-
cient to enable him to read at sight scientific prose of average
difficulty. Accuracy and facility will be insisted upon in the final
tests of proficiency in this subject.

Texts: French Grammar, Hacker; La Physique depuis Vignt
Ans, Langevin.

Instructor: Macarthur.

L. 81 a, b, c. ErEmExTARY GERMAN.—6 units (3-0-3); first, sec-
ond, and third terms.

This subject is in plan similar to Elementary French.

Texts: First and Second German Courses for Science Students,
Fiedler and Sandbach; German Science Reader, Wright.

Instructor: Macarthur.

L. 34 a, b, ¢. ScienTirFic GeRmaN.—6 units (3-0-3); first, sec-
ond, and third terms.

Prerequisite: L. 31 a, b, ¢, or one year of college German.

This is a continuation of L. 31 a, b, ¢, with special emphasis on
the reading of scientific literature.

Text: Selected scientific readings.

Instructor: Macarthur.

L. 37 a, b, ¢. ELEMENTARY AND SciexTIFi¢ GERMAN.—I10 units
(4-0-6) ; first, second, and third terms.

This subject is a combination of I.. 31 and 34 presented in a
single year.

Instructor: Macarthur.
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MATHEMATICS

Proressors: Harry C. Vax Buskirk, Harry BATEMAN

AssocisTE Proressor: LuTtHER E. WEAR

AssisTANT Proressor: Crynpe WoLFE

I~xstrucror: Witriam N. Bircury

TescHING FELLOwWs AND AssisTanNTs: GreorGe H. CamErON, CLARK
MiLLik AN, MorcaN Warp, Rarer E. Wixcer, Wirrts H. Wise

The work in engineering and science is so largely mathe-
matical in character that too much emphasis can hardly be
placed upon the necessity of a good foundation in mathe-
maties. Care is taken to present both underlying principles
and a great variety of applications, thus connecting the
mathematical work closely with the professional studies.

Ma. 1 a, b, ¢. FrEsHMAN MarnemaTics.—12 units (4-0-8) ; first,
second, and third terms.

Including the fundamentals of Analytical Geometry, certain
topics in College Algebra, and some of the principles of the Dif-
ferential and Integral Calculus.

Text: Course in Mathematics, Vol. I, Woods and Bailey.

Ma. 2 a, b, c. Sopronore MATHEMATICS.—12 units (4-0-8); first
second, and third terms.

Prerequisites: Ma. 1 a, b, c.

Includes additional topics in Analytical Geometry, and com-
pletes the usual subjects of the Calculus, begun in the freshman
year.

Text: Course in Mathematics, Vol. II, Woods and Bailey.

Courses Ma. 1 a, b, ¢, and 2 a, b, ¢, form a continuous two-year
course in Analytical Geometry, College Algebra, and the Differen-
tial and Integral Calculus.

Ma. 8 a, b, c. ApvanNcen CarcurLus.—9 units (3-0-6); first, sec-
ond, and third terms.

Prerequisites: Ma. 1 a, b, ¢, 2 a, b, c.

Planned to extend the knowledge gained from the previous stud-
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ies in Calculus and Analytic Geometry and to lay a better founda-
tion for advanced work in mathematics and science.

Text: Advanced Calculus, Wilson.

Instructor: Van Buskirk.

Ma. 10 a, b, ¢. DirrErenTiaL EqQUaTions.—6 units (2-0-4); first
-second, and third terms.

Prerequisite: Ma. 8 a, b, c.

An introductory course in differential equations, designed to be
helpful both to the student of mathematics and the student of
science or engineering.

Text: DiAferential Equations, Cohen.

Instructors: Wear, Ward.

Ma. 12. ProBaBiLiTY AND LEasT Squares.—5 units (2-0-3) ; third
term, '

Prerequis ites: Ma. 1 a, b, c, 2 a, b, c.

A study of the fundamental principles of probability and their
application to statistical data, adjustment of observations, and
precision of measurements.

Text: Theory of Errors and Least Squares, Leroy D. Weld.

Instructox: Wolfe.

ADVANCED SUBJECTS 1¥ MaTHEMATICs.—See pages 89 and 90.
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MECHANICAL ENGINEERING

Pmroressors: Ropert L. DavernERTY, W. HowaRrD CLAPP
Ixrstructors: CrareExce V. Ervrorr, Roserr T. Kxarp, WaLrer
‘W. Ogcier, Jr.

ME. 1. Mecuavnism.—I10 units (3-3-4); either first, second, or
third term.

FPrerequisites: Ma. 1 a, b, ¢; Ph.2a,b,c; D. 1 a, b.

An analytical study of constrained motien in machines and of
the relations of machine elements. Desirable types of motion;
displacements of machine parts using simple valve motions, cam
actuated parts, and other reciprocating and oscillating machine
members as examples. Velocity studies; average and instanta-
neous values; velocity analysis by vectors using centros; relative
velocities; application of vectors to cyclic trains and other differ-
ential motions. Acceleration analysis; inertia forces. The various
linkages and combinations of machine elements are introduced and
used as a means of mastering the geometry of machine motion.

Text: Mechanism, Clapp and Ogier.

Instructors: Clapp, Ogier, Elliott.

ME. 2. MacHiNe Drawine axp ELEMENTARY DESIGN.—6 units
(0-6-0); first and second terms.

Prerequisites: ME. 1; D. 2 a, b, c.

Detailing ; sketching; blue-print reading; making assembly views
from details and vice versa; proportioning parts of machines to
withstand simple stresses; empirical design. The course aims to
develop the ability to make clear, correct and complete working
drawings and to impart as much knowledge as possible of machine
parts and their arrangement and proportions.

Text: Engineering Drawing, Jordan and Hoelscher.

Instructors: Clapp, Ogier, Elliott.

ME. 5. MacuiNe DEesioN.—7 units (2-3-2) ; second term.

Prerequisites: Me. 1 a, b, 4, 5, 6 a, b.

Practical applications of mechanics of machinery to the design
of machine parts. Energy cycles; straining actions in machines;
compound stresses; temperature stresses; action of live loads;
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the factor of safety. Specific applications of the foregoing to
such machire parts as axles, shafting, couplings, keys and cotters,
tubes, thick cylinders, flat plates, springs, screw fastenings, and
power screws, flywheels, pulleys, and rotating disks. Class work
and drawin g board studies.
Text: Elements of Machine Design, Kimball and Barr.
Instructors: Clapp, Ogier.

ME. 6. MacHINE DEsien.~—7 units (2-3-2); third term.

Prerequis ite: ME. 5.

A continuation of ME. & with reference to machine frames and
attachments ; friction wheels, brakes, and clutches, toothed gear-
ing; belt amd rope transmission; bearings and the principles of
lubrication.

Text: Elements of Machine Design, Kimball and Barr.

Instructoxs: Clapp and Ogier.

ME. 7 a, b, ¢. Apvancep MacHiNe DesieN.—7 units (1-6-0);
first, second, and third terms.

Prerequisite: ME. 6.

During the first part a complete machine is designed and a full
set of detail and assembly drawings is made. The object is to
apply the wrork in courses ME. 5 and ME. 6 to an actual machine
such as a plunger pump, a simple engine, punch press, or riveting
machine, taking into account the problems of manufacture and the
proper selection of materials. With the drawing board studies,
class work ~with lectures on mechanical technology are given, first
with referemce to the design on hand but later extending to other
considerations. Problems in gas and oil engine design, steam
turbines, governors, oil pumping problems, balancing, inertia prob-
lems. Later each student selects some individual problem which
may be in +the nature of an investigation, with laboratory helps.
Opportunity is furnished for contact with manufacturing indus-
tries in Los Angeles and vicinity.

Text: Machine Design Drawing Room Problems, Garner and
Albert.

Instructox: Clapp.
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ME. 12. Merarivrey aNp Hear TREATMENT.—8 units (3-0-5);
first term.

Prerequisites: Ch. 1 a, b, c.

A study of the methods used in manufacturing iron, normal
carbon steels, the special alloy steels and other engineering alloys.
A study of the relation of the chemical composition and crystal
structure of the metal to its physical behavior. The principles
governing modern heat treatment methods are studied. The vari-
ous uses of heat treated parts and of special alloy steels for
peculiar purposes are investigated. A continuation of the work
in machine design.

Text: Metallurgy of Iron and Steel, Bradley Stoughton.

Instructors: Clapp, Ogier.

ME. 15. TreErMopYNAMIcs.—T7 units (3-0-4) ; third term.

Prerequisites: Me. 1 a, b.

Principles of thermodynamics, discussion of properties of gases,
saturated and superheated vapors, various cycles of vapor en-
gines and internal combustion engines.

Text: Principles of Thermodynamics, Goodenough.

Instructor: Daugherty.

ME. 16. Hear Excines.—8 units (3-0-5); first term.

Continuation of ME. 15.

Prerequisite: ME., 15.

Comparison is made of ideal and actual cycles of vapor, hot
air and internal combustion engines. Relative economics of steam
engines, turbines and internal combustion engines are discussed.
Study is made of flow of vapors and gases through orifices and
pipes.

Text: Principles of Thermodynamics, Goodenough.

Instructor: Daugherty.

ME. 17. Power Priaxt ExGINEERING—8 units (3-0-5); second
term.

Prerequisites: ME. 15, 16,

A study of the apparatus 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, heat-
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ers, econolInizers, engines, turbines, condensers, gas producers,
piping, purmps, forced draft apparatus, chimneys, etc. California
offers many examples of power plants of large and small installa-
tions, including some of the best and moest modern equipment.
Frequent inspection trips are made to these plants.

Text: Steam Power Plant Engineering, Gebhardt.

Instructor: Daugherty.

ME. 18. Powkr Prant Drsiex.—12 units (2-6-4) ; third term.
Prerequisite: ME. 17.
A continuation of the work in Power Plant Engineering with a
" detailed study of modern practice. Typical power plant prob-
lems are worked out in considerable detail in the drawing room:.
Application is made to the design of a plant to meet certain
conditions.

Text: Steam Power Plant Engineering, Gebhardt.

Instructor: Daugherty.

ME. 20. Hear ExeiNeerine.—S8 units (3-0-5); first term.

Prerequisites: ME. 15, 16.

Additional work in thermodynamics, with special referencc to
heating and ventilating, refrigeration, and compressors.

Instructor: Daugherty.

ME. 21. EiemeNts of Heatr ExNGINEERING.—O6 units (8-0-3);
third term.

Prerequisites: Me. 1 or 7, or Ph. 12.

Principles of thermodynamics and their applications to steam
engines, turbines, and internal combustion engines. Study of
power plant apparatus.

Text: Heat Engines, Allen and Bursley.

Instructor: Ogier,

ME. 25. SteEam LaBoratory.—5 units (0-3-2); first term.

Prerequisites: ME. 15, 16.

Calibration of instruments; tests of steam calorimeters; valve
setting; tests on the steam engine, steam turbine, gas engine, and
steam pump for efficiency and economy; test of boiler for econ-
omy.

Text: Power Plant Testing, Moyer.

Instructor: Knapp.
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ME. 26. Powrr Praxt Lasorarory.—7 units (0-3-4); second
term.

Prerequisite: ME. 25.

Tests of lubricants; investigation 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.

Text: Power Plant Testing, Moyer.

Instructor: Knapp.

ME. 27. MecuaxicAL ENGINEERING LABORATORY.—8 units
(0-3-5) ; third term.

Prerequisite: ME. 26.

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.

Text: Power Plant Testing, Moyer.

Instructor: Knapp.

ME. 28. Sream LaBoraToRY.—5 units (0-3-2); third term.

Prerequisite: ME. 21.

Similar to 25 but adapted to the needs of students in Physics
and Engineering and Chemical Engineering courses.

Text: Power Plant Testing, Moyer.

Instructors: Daugherty, Knapp.

See also subjects CE. 1 a, 25; EE. 2, 3, 4, 5, 6, 7, 30; Eec. 17,
25, 40; Hy. 1, 2,5,6; Me. 1 a, b, 4, 5, 6 a, b.
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MILITARY TRAINING

ProrEssor: MaJor Lewis M. Apams

AssisTANT Proressor: Ligurtexant Louvis J. CLaTERBOS
MASTER SERGEANT: JOSEPH Laracy

Firsx SErRGEaxT: Lours H. BArey

By direction of the Secretary of War, an Engineer Unit
of the Semior Division, Reserve Officers’ Training Corps,
is maintaimed at the Institute, under supervision of an offi-
cer 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 Officers
in the national defense plan of the United States. This ob-
ject is attained by employing methods designed to fit men
physically~, mentally, and morally for pursuits of peace as
well as defense of the country in the event of war.

The policy of the War Department is to inculcate in the
students a respect for lawful authority, to teach the funda-
mentals 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 fundamentals which greatly en-
hances the student’s preparation for his civil career.

All freshmen and sephomores are required to take Mili-
tary Traiming. Satisfactory completion of the two years
of the basic course is a prerequisite for graduation. Uni-
forms, text-books, and other equipment are provided by the
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Government, and are loaned to the students 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.

Mi. 1 a, b, e. Mirrrary Sciexce axp Tacrics (Basic Course).—
4 units (1-2-1); first, second, and third terms.

Freshman work consists of drills, lectures, and recitations cov-
ering the following subjects: Infantry drill and leadership, rifle
marksmanship, interjor guard duty, hygiene, military courtesy
and discipline. Practical instruction is given in knots and lash-
ings, field fortifications, map reading, map making, and pontoon
bridge construction. All freshmen are assigned as privates in the
R. O. T. C. battalion freshman year.

Mi. 4 a, b, c. Mmrrary SciExce aAxD Tacrics (Basic Course).—
4 units (1-2-1); first, second, and third terms.

Prerequisite: Mi. 1 a, b, c.

Sophomore work consists of drills, lectures, recitations, and con-
ferences covering the following subjects: Infantry drill, leader-
ship, 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 con-
struction. Selected sophomores are assigned as corporals in the
R. O. T. C. battalion,

Members of the Reserve Officers’ Training Corps who
have completed two academic years of service in the basic
course {or the authorized equivalent of such service) and
have been selected by the head of the Institute and the Pro-
fessor of Military Science and Tactics as qualified for fur-
ther training, are eligible and may apply for admission to
the advanced course. Such selected students receive a
money allowance from the United States Government for
commutation of rations of approximately nine dollars ($9)
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per month. They are required to attend one summer ad-
vanced R. O. T. C. Camp for six weeks’ duration prior to
their graduation before becoming eligible for appointment
as reserve officers. The Government furnishes clothing,
food, and quarters, pays travel expenses to and from camp,
and pays each student seventy cents (70c¢) per day for at-
tendance at this summer camp. The advanced course cov-
ers 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 practi-
cal leadership, with trained judgment, resourcefulness, and
initiative.

Mi. 7 a, b, ¢. Mmmrary SciENxcE aAxD Tacrics (Advanced
Course).—5 units (2-2-1); first, second, and third terms.

Prerequisites: Mi. 1 a, b, ¢, 4 a, b, c.

Junior work consists of recitations and conferences on the fol-
lowing subjects: Minor tactics, field fortifications, demolitions,

roads, and railroads. The junior class furnishes the cadet ser-
geants and first sergeants for the R. O. T. C. battalion.

Mi. 10 a, b, ¢. Mmirary ScieExcE axp Tacrics (Advanced
Course).—7 units (4-2-1); first, second, and third terms.

Prerequisites: Mi. 1 a, b, ¢, 4 a,b, ¢, 7Ta, b, c.

Senior work consists of recitations and conferences in the fol-
lowing subjects: Military bridges, military law, Engineer organi-
zation and operations. Practical instruction is given in civil-
military construction, mapping, and map reproduction. The cadet
officers in the R. O. T. C. battalion are selected from the senior
class.

In June, 1925, the California Institute of Technology
was designated by the War Department as a “Distinguished
College.” This much sought for honor was obtained by its
R. O. T. C. battalion demonstrating a superior state of
efficiency at the annual inspection of the special War De-
partment board of officers in April, 1925.
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PHYSICAL EDUCATION

PuysicaL DirecTor: Wirrianm L. StanToN

InstructoR: HarOLD Z. MUSSELMAN

Examizize Pravysictax: LeRoy B. Saerry, M.D.
Puvysiciaxy 1o Foorsarr Team: Frovp L. Hawxss, D.O.

Apviser IN ATHLETICS: DAviD BLANKENHORN

All freshmen and other new students 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 endur-
ance, self-respeecting and erect carriage of the body, and
neuro-muscular control; (2) aggressiveness, self-confidence,
courage, decision, perseverance, and initiative; (8) self-
control, self-sacrifice, loyalty, cooperation, mental and
moral poise, a spirit of fair play, and sportsmanship.

PE. 1. Paysica Examivarions axp SteexerH TEsrs For
FresumeEx.—First and third terms.

Used as a basis of comparison with other men of same weight
and height; corrective exercises prescribed for underdevelopment
and deformities. Optional with sophomores.

PE. 2. IxtrRamMurar SporTs.—3 units each term.
Competition between classes, clubs, fraternities, in all sports,
including football, cross-country running, track and field events,
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baseball, basketball, swimming, boxing, wrestling, tennis, handball,
etc. Required of freshmen and sophomores not taking part in
intercollegiate sports.

PE. 3. INTERCOLLEGIATE SPORTs.—3 units each term.

The Institute is a member of the Southern California Inter-
collegiate Conference. Representative freshmen and varsity teams
in the major sports are developed and trained by experienced
coaches. Fair-spirited and clean-cut athletic competition is en-
couraged as a part of the physical program for its social and
physical values, and as a foundation for genuine college spirit.

The required work is divided into three parts: (1) cor-
rective exercises for those physically deficient; (2) group
games; (8) fundamentals of highly organized athletics.
This work is modified by various activities designed to en-
courage voluntary recreational exercises, including foot-
ball, basketball, baseball, track and field athletics, boxing,

swimming, wrestling, and other sports.
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PHYSICS

Proressors: Rosert A. MirrLikaN, Harry Baremax, Paur S. Fe-
steIN, Luciexy H. Girvore, Ricaarp C. Tormaw

AssociaTE Proressor: Eanxest C. Watson

AssisTANT ProFEssor: Warter T. WHITNEY

IxstrucToR: Ira S. Bowexw

Resparcm Associate: Samurr J. Barnerr

Frrrows or taHE InTERNATIONAL EpUCATION Boasrp: L. THOM-
AssEN, I'RiTz ZWICKE

Narronar Researca Ferrows: A. Kerram Brewer, Canrr. ECKERT,
Wririam V. Hovusrox, Herserr Kamrer, Roy J. KeNNEDY,
Eowarp H. KurTtH, SamueL S. Mackrowx, ALrrep W. Simox,
Wirriam R. SmyrHE, HERMAN ZANSTRA

ResearcH Ferrows: Artaor J. L. HurcuHixsox, ArtaEuvr L.
Krein, Wrapivie M. ZATKOWSKY

TeacHING FELLOWS AND GRADUATE Assistants: V. Huco Beniorr,
Rosert C. Burt, G. Harvey CameroN, Craries T. Cmasg,
Cuarres R, Damny, JEsse W. M. Dumonp, WavyNeE B. Havrgs,
Gustar W. Hammar, Hervey C. Hicks, SionEy B. INcram,
Wryarr H. Ineram, R. MevER Laxcer, Doxarp H. Louvcn-
rinGE, Hartram E. MexpExuarr, Crarxk B. MiLnikanN, Lewis
M. Morr-Smira, Frep L. PooLe, Orro F. Rrrzmax~N, Riciarp
M. Surron, D. DwicHT Tavyror, ARTavuR H. WirNER, RaLrH
E. WinceEr, WiLris 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 Aero-

nautics.

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 problemn method is largely
used. A bi-weekly demonstration lecture, participated in
by all members of the department, adds the inspirational
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and informational element, and serves for the development
of breadth of view.

The advanced and graduate courses are designed thor-
oughly 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 objec-
tives, viz., research work in Physics, Chemistry, or Engi-
neering.

Ph. 1 a, b, ¢. MEcHAaNIcs, MoLEcULAR Pmvysics, axp Hear.—
9 units (2-3-4); first, second, and third terms.

Prerequisites: A high school course, or its equivalent, and trig-
onometry.

The first year of a general college course in physics extending
through two years. )

Text: Mechanics, Molecular Physics, and Heat, Millikan.

Instructors: Gilmore, Hammar, Ritzmann, Sutton, Watson,
Winger.

Ph. 2 a, b, c. ExrecTrICITY, SoUND, AND L1ceT.—12 units (4-2-6);
first, second, and third terms.

Prerequisites: A high school course, or its equivalent, and trig-
onometry.

Continuation of Ph. 1 a, b, ¢, to form a well-rounded two-year
course in general physics. The last few weeks of the year are
devoted to a comprehensive review and examination covering the
whole of the two years work (Ph.1 a, b, ¢, and 2 a, b, c¢).

Text: Electricity, Sound, and Light, Millikan and Mills.

Instructors: Bowen, Hales, Ingram, Langer, Mendenhall, Whit-
ney.

Ph. 3. Mober~N Prysics.—12 units (4-2-6) ; third term.

Prerequisites: Ph.1a,b,c,2a,b; Ma.2ab.

A brief survey of recent developments in electron theory, quan-
tum theory, radioactivity, and atomic structure. Experiments to
determine e, nel h, and other fundamental constants will be per-
formed. Open' only to students on honor standing, sophomore
year.

Instructors: Bowen and Whitney.
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Ph. 5. Erecrricar MEASUREMENTS.—8 units (1-6-1); first term.

Prerequisites: Ph. 1 a, b,c, 2 a, b, c; Ma. 2 a, b, c.

Deals with the theory and wuse of electrical and magnetic
measurements and methods, with special reference to convenience
o f use, precision, and possible sources of error..

Text: Advanced Laboratory Practice in Electricity and Mag-
netism, Terry.

Instructors: Loughridge and Daily.

Ph. 7 a, b. Errcrricity AND MAGNETISM.—9 units (3-0-6); sec-
ond and third terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, ¢; Ma. 2 a, b, c.

A course of advanced work in theoretical electricity and mag-
netism with many applications to electrical and magnetic appara-
tus and measurements.

Text: Electricity and Magnetism, Jeans.

Instructor: Loughridge.

Ph. 8 a, b. Exrecrricar MeasuREMENTS—6 units (0-4-2); second
and third terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, c; Ma. 2 a, b, c.

A course in electrical and magnetic measurements designed to
accompany Ph. 7 a, b.

Text: Advanced Laboratory Practice in Electricity and Mag-
netism, Terry.

Instructors: Loughridge and Daily.

Ph, 12 a, b. AxarvricaL MEcHANICs—I12 units (4-0-8); first
and second terms.

Prerequisites: Ph. 1 a, b, ¢, 2 a, b, c; Ma. 2 a, b, c.

A study of the fundamental principles of theoretical mechanics;
force and the laws of motion; statics of systems of particles; the
principle of virtual work, potential energy, stable and unstable
equilibrium; motion of particles, systems of particles and rigid
bodies; generalized co-ordinates, Hamilton’s principle and the
principle of least action.

Text: Dynamics, Lamb.

Instructor: Hicks.
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Ph. 15 a, b. INTrRODUCTION TO MaTHEMATICAL PHYSICS.—9 units
(8-0-6) ; first and second terms.

Prerequisites: Ph. 1 a, b, ¢, 2a,b,c; Ma. 2 a, b, c.

An introduction to the application of mathematics to physics
and chemistry, and practice in the solution of problems.

Text: Introduction to Theoretical Physics, Haas.

Instructor: Houston.

Ph. 20 a, b. Prysicar Orrics.—9 units (3-0-6); third and first
terms.

Prerequisites: Ph. 1 a, b, c, 2 a, b, ¢c; Ma. 2 a, b, c.

Lectures and class work dealing with the fundamental theoret-
ical equatiomns of diffraction, interference, etc., and their experi-
mental verification.

Text: Manual of Advanced Optics, Taylor.

Instructor: Whitney.

Ph. 21 a, b. Laporarory Oprics.—6 units (0-6-0); third and first
terms.

Prerequisites: Ph. 1 a, b, c,2a, b, c; Ma. 2 a, b, c.

A course in advanced laboratory work in light, consisting of
accurate measurements in diffraction, dispersion, interference,
polarization, and spectrophotometry.

Text: Manual of Advanced Optics, Taylor,

Instructor : Whitney.

Apvaxcenp Courses IN Puysics, see pages 90-94,
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SHOP INSTRUCTION

InsTrRUcTORS: ARTHUR F. Harr, Oscar L. Hearp, GEorce D,
Hexck, WarTter 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 manipula-
tions and treatments common in the mechanic arts. These
subjects are given in shop laboratories suitably equipped
for wood and metal working, and it is assumed that during
the preparation of specimens and the experiments the stu-
dent will acquire some skill in the handling of tools and
machines and an understanding of the practical application
of the processes studied.

Sh. 1. Woop WorkinG. ProperTiEs oF Woon axp OTHER MaTe-
r1aLs Usep 1x Trymeer CoNsSTRUCTION.

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.

Instructor: Martin.

Sh. 2. Forcing. Hor WorkiNG oF METALS,

Experimental study of the strength, hardness, ductility, ete., 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
design and operation of forges, heating-furnaces and metal work-
ing tools or machines.

Instructor: Heald.
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Sh, 8. PATrerN MakING. Merar CastiNGgs AND THE PATTERNS
T HEREFOR.

Lectures on the requirements of patterns for metal castings;
the necessity for and the determination of the amount of shrink-
age, draft zand other allowances; the effects of chilling and other
heat treatmrzents on cast metals; study of moulding methods and
pattern com struction,

Instructox: Henck.

Sh. 4. M_acuHINE SHOP. WORKING OF METALS,

Experiments in the cutting of metals with shears, files, cold
chisels and drills, in lathes and other machine tools, with especial
regard to thxe 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; experimental
determination of necessary accuracy in the fitting of machine
parts.

Instructox: Hall.

Sh. 1-4. (Above subjects.) Distributed through the three
terms and the summer period of the freshman year. (8 units for
the year.)
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SUPPLEMENTARY SUBJECTS

SS. 1 a, b, c. OrmExNrTaTION.—4 units (2-0-2) ; first, second, and
third terms.

Lectures and discussions upon the early civilizations out of
which modern Europe developed.

Text: Ancient Times, Breasted.

Instructor: Macarthur.

SS. 5 a, b, c. AssemBLY.—1 unit; first, second, and third terms.

Assembly is held once a week on Mondays at 10:50. A maxi-
mum of four credits is allowed for attendance at all Assembly
exercises; one credit is to be deducted for each absence, and a
record of more than three absences receives a condition. Con-
ditions are removable on the satisfactory meeting of special work
imposed by the Department of English.

SS. 10 a, b, ¢. ExciNeeriNG JourNars—2 units; first, second,
and third terms.

Recent developments and noteworthy achievements in engineer-
ing practice are observed and discussed; the student is required
to report in abstract on articles of interest appearing in the suc-
cessive 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 pro-
fessional career. A short paper covering some notable develop-
ment or the year’s progress in some line of engineering work, is
required of every student at the close of each year’s course.
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THESIS

100. "Tuesis or SprciaL ProBrEmMs.—A thesis will be
prepared, or an equivalent amount of work done in solving
assigned engineering problems. The thesis may be either
an accourrt of some investigation, or an original design ac-
companied 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 stabmitted 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. En-
gineering problems will be of a comprehensive nature, se-
lected with a view to correlating various fundamental sub-
jects in their application. All problems and theses, and
records of work done in preparation therefor, remain the
property of the Institute, and may not be published except
by its authority. The amount of credit depends upon the
course.

[For a description of the Thesis Requirements in the Chemistry
and Chemical Engineering Courses, see page 140.}



Begrees onferved, June 12, 1925

DocTor OF PHILOSOPHY

Huceu Kexwvera Duxx, A.B., Miami University

Pavoil Hver Evmmerr, B.S., Oregon Agricultural College

ArEc Lroyp Greexiees, M.A., Queen’s University

ArTHUR Lours Kreix, M.S., California Institute of Technology
Lixus Carr Pavrixg, B.S., Oregon Agricultural College
Avmrrr L. Ravmoxnp, M.S,, California Institute of Technology
Howarp Percy Roperrson, M.S., University of Washington
Erxest Crorr, Waire, A.B., Randolph Macon College

MASTER OF SCIENCE
Fraxcrs WitLiam Maxstanr, M.E., Cornell University

BACHELOR OF SCIENCE

Electrical Engineering

WirLiam IForp AGGELER Davip Tromas JoNgs

Arryxy Writns Brunt Jayes Caryr Krouser

Warrer LowerLt BryaxT, Jr. Oscar SEymMoUR LARABEE, Jr.
Frank Craries AsaroNn Crayron Frans Aveust LArsow

Jay Joxarman DeVor Frev Masato MoORIKAWA
Sypxey Forp Duxcax Rorranp RoBeErT PEARSON
Horraxp Miuts Frick Percivar THOMAS WALTER SCOTT
James Hvew Hamirtox WiLriaM Doucras SELLERS
Ravmonpd Joux HaNsex CLEMENT BERNHARD STERN, JR.
Tromas Myrox HorcHKIss Kerra Marre Witsow

Mechanical Engineering

STERLING WESTMAN BEED CHARLES GiLBERT McProuD
HueH JosepH PaTrick BYRNE Leroy NEWCOMB

ALBERT CHAPMAN Pavr Epwarp Norr

Epcar MERTON DEREMER DwicHT OLNEY SMItit
ALFRED Louis Erickson GEORGE CURTISS SPELMAN
[.awrExcr PELtoxn HENDERSON WiLrreD GrEGG THOMPSON
HerBERT JAMES JONES Rouik THOMAS WATKINS

Warrter Boxp JoxEs



Begrees Conferred—@ontinued

Céeil Engincering

Ravyoxp Erris ALDERMAN
Tracy LEON ATHERTON

Car1, FREDERICK BEED

Micuarr CHARLES BRUNNER
CLARENCE AMANDUS BRUMISTER
Epwarp Darrr CORNELISON
Franx MURRAY FOSTER

Carr Hexry Hrersrox, Jr.

WesLeEy HERTENSTEIN
Byrox Arrmur Hinn

Lro Marco MILLER
MarkHAM ELMER SALSBCRY
GLENN MARCUS SCHLEGEL
NewroNn Hexry TEMPLIX
Epxoxn Emite WiNcker

Chemistry

RosErT HENNAH Davton

RoBERT TRrRoUTMAN DIrrox

Earte DELORIS STEWART

Chemical Engineering

HoracE CHAMBERLIN ApamMs
Witriam Heap ALLEN
SYDNEY ALLEN Baxks
SamvueL Larta Diack
ALBERT JEFFERSON I'ERKEL
BENx Ewarr Hrss

LeLanxp Bussy PrRENTICE
Kev~NeETH WYCKOFF RANNEY
Encar ESTERLY SHAYER, JR.
Harorp CroveH SHEFFIELD
Tromas PaTrICK StMPSON

Physics and Engineering

Emersoxn DupLey Baney
Witriam Urnya DeNT
Micruarr, KARELITZ

RicHARD WALTER PALMER
NEaAL DEFreBACH SMIrH

Engineering and Economics

NoRRIS FRANKLIN BRAVENDER
Jack Harowp Herms

Joun Epw.arp MAURER
JamEs Epwarp MooRE

Pavr Crirrox Rivivius
Epwixn Force THAYER
Josepx Hurp WALKER, Jr.

General Course

RoBERT WirrLian FuLwiDEr
Epwarp WarerLe Hart
ALFRED ARTHUR NEWTON

JoruxN Dicksox TEMPLETON

Coxrap JupsoN WALLER



Hopnors, 1925

Duroxt Frrrowsair 1¥ CHEMIsSTRY: WARREN PHELPs BaxTer

JuxNiorR Traver Prizes: RoBerr Freperrick HELBRON, WILLIAM
AsBBeTT LEWIS, JR.

Br.acker JuxNiorR Scuorars: Carr Davip AXNDERrsoN, FRED Ju~NIoR
Ewing, Caartes Lewis Gaziy, JoaN Ery MARSLAND

BrAcCKER SopizoMORE ScmoraRs: Rorerr Ismam CourrErR, ROBLEY
Duxerison Evans, GEoree TrHOomAs HarNEss, Crmarres CovLE
Lasi, Epwixn Matrison McMiLraw, JoE WILLIAM SCHWEINFEST

FRESHMAN SCHOLARS:
Hexry Howarp Cary, Los Angeles High School
Emory Lrox Erris, San Diego High School
*Tromas Hayuurst Evans, Manual Arts High School
Doxarp Boora MiiLikeN, Pasadena High School
Lawrence CarvtoN NyE, Los Angeles High School

Coxger Peace Prizes: James Cowrap Scuriix (first prize),
Epwaro Ravymoxp GiLmore (second prize)

* Alumni Scholarship.
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GRADUATE STUDENTS

Major
Name Subject
Arres, Gor DON ALBERT Chem.

B.S., California Institute, 1922; M.S., 19

BaxTER, W ARREN PHELPS Chem.
B.S., California Institute, 1924

Bexiorr, V 1cror Huco Phys.
B.A., Pomona College, 1921

Biricke, A LBERT CONSTANT Chem.
B.A., Williams College, 1924

Burt, RoserT Cany Phys.
E.E., Cornell University, 1921

Camerox, (GEORGE HaRVEY Phys.
B.S., University of Saskatchewan, 1922

Cmase, Car1. TRUEBLOOD Phys.
B.S., Princeton University, 1924

Crirron, Harry TrRuMBULL Phys.
Ph.B., Yale University, 1895

CumminNgs, Nepr1 WILLARD Phys.
B.A., University of Utah, 1913

Darvy, Cuarres RoBERT Phys.
A.B., Colorado College, 1925

Darrow, Roperr HENNAR Chem.
B.S., California Institute, 1925

Day, Ravpxz KorrraUsCH Chem.
Ph.B., Yale University, 1925

Devsasso, Lo PETER Phys.

Home Address
Monterey Park

24

Pasadena

Pasadena

Los Angeles
Pasadena

Pasadena

Pasadena

Pasadena

South Pasadena
Colorado Springs, Colo.
Pasadena

Bethesda, Maryland

Los Angeles

A.B., University of California, Southern Branch., 1925

Dickinson, Leoxarp Peritey ELEng.

Burlington, Vermont

S.B. in E.E., Massachusetts Institute of Technology
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address
D 1roxN, RoBert TroUTMAN Chem. Oroville

B.S., California Institute, 1925

> vMoxp, Jesse WiLriam MoxNroE Phys.  Pasadena
B.S., California Institute, 1916; M.S. in E.E,, Union College, 1918

F ane, Kvane-CHI Phys. Yangchow,Kiangsu,China
B.S., University of Chicago, 1922

F orsteR, GEORGE Phys. Pasadena
E.E., Lehigh University, 1914

G aveirovicH, VirrarLy Josepa Phys. San Francisco
B.S., University of California, 1924

H aLES, WAYNE BROCKBANK Phys. Ephraim, Utah
B.A., Brigham Young University, 1916

H amivroN, James Huen Phys. Los Angeles
B.S., California Institute, 1925

H aMmar, Gusta¥ WILHELM Phys. Pasadena
B.S., University of Idaho, 1922; M.S., 1924

Hexbricks, Stertixe Brown  Chem.  Van Buren, Arkansas
B.S. in Chem. Eng., University of Arkansas, 1922

Hircks, HErvey CrRaANDALL Phys. Pasadena
Ph.B., University of Chicago, 1921; M.S., 1922

IxGran, SypxEY BErTINSON Phys. Lethbridge, Alberta, Can.
B.A., University of British Columbia, 1925

Ixceram, Wyarr Hawxins Phys. San Jose
B.S., University of Chicago, 1917; M.S., Massachusetts Institute of
Technology, 1922

Kirxratrick, Harry Arvister  Phys.  Eagle Rock
B.S., Occidental College, 1914

KirxpaTrICK, L. MERLE Chem. Pasadena
B.S., California Institute, 1923

Linpvary, FrepeErick Cuaries ELEng.  Los Angeles
B.S., University of Illinois, 1924
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GRADUATE STUDENTS-—Continued

Major
Name Subject Home Address
LovcHRIDGE , Doxarp Horr Phys. Pasadena
B.S., California Institute, 19238
McKexya, Priuie Mowry Chem.  Washington, D. C.

A.B., George Washington University, 1921

MexpENHAXL, Harrax Evans  Phys.  Deer Park, Washington
B.S., Whitman College, 1921

MitLikaN, Craix Braxcuaro  Phys.  Pasadena
A.B.,, Yale University, 1924

MirrcuELL, ALLaN CHARLES GRay Chem.  University, Virginia
B.S., University of Virginia, 1923; M.S., 1924

Mort-Smirex, LEwis MortoN Phys. Los Angeles
B.S., California Institute, 1923

NORrRDBERG, MIARTIN EMERY Chem. Boone, Iowa
B.S., Jowa State College, 1924; M.S. in Phys. Chem., 1925

PorrmaN, (GEORGE ANTON Phys.  Alhambra
A.B., Occidental College, 1925

Poore, Frep Lrioyp Phys. Owensmouth
B.S., California Institute, 1917; M.S., Union College, 1919

Prescorr, C¥rarLEs HoLpEN Chem. Cleveland, Ohio
A.B,, Yale University, 1022

Rerecom, Jacaues Tueorxire C.Eng.  Brussels, Belgium
C.M.E., University of Brussels, 1925

Ricuarosox, Burr Phys.  Glendale
Ph.B., Yale University, 1919

Ricurer, CHaRLEs FRANCIS Phys. Los Angeles
A.B., Stanford University, 1020

Rrrzman, Oxro FrEDERICK Phys.  Pasadena
B.S., Pennsylvania State College, 1922

Rose, Epwix LAWRENCE Phys. Pasadena
S.B., Massachusetts Institute of Technology, 1921
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address
STeINour, Harorp Herces Chem. Los Angeles

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

SurrowN, RiceHarp MANLIFFE Phys. Pasadena
B.S., Haverford College, 1922

TAYLOR, DaNiEL DwicHT Phys.  Colorado Springs, Colo.
A.B., Colorado College, 1924

TroMmassEN, Lars Phys.  Oslo, Norway
B.S., Norway Institute of Technology, 1919

W aRD, MoRGAN Math. Pasadena
A.B., University of California, 1924

W ARNER ArrHUr Howarp Phys. Pasadena
A.B., University of Colorado, 1917; B.S., 1920

WiNEGARDEN, Howarp MERLIN Chem.  Berkeley
B.S., California Institute, 1924

WiNGER, Rarru Encar Phys. Pasadena
B.A., Baker University, 1914

Wisg, Wirtis Howarp Phys.  Sherman
B.S., Montana State College, 1921; M.A., University of Oregon, 1923

Wurr, OriveR REYNoOLDS Chem. Pasadena
B.S., Worcester Polytechnic Institute, 1920
M.S., The American University, 1922

YexseN, Tryeve D. Phys. Pasadena
B.S., University of Illinois, 1907; M.S,, 1911; E.E., 1912

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



Nudergraduate Students

Abbreviations: Eng., Engineering; Sci., Science; E.E,, Electrical Engi-
neering; M. E., Mechanical Engineering; C.E., Civil Engineering; Ch.,
Chemistry; Ch.E., Chemical Engineering; Ph., Physics; Ph.E., Physics and
Engineering; ng.Ec., Engineering and Economics; Ma., Mathematics; G.,

General Courxses.
SENIOR CLASS

Name Course Home Address
Allyne, Arthur Barnard Ch.E. Pasadena
Anissimoff, Constantin Ivanovitch E.E.  Siedlce, Poland
Ashley Clifford LeRoy Eng.Ec. Eagle Rock
Baker, Jack Correll M.E. Pasadena
Ball, Alpheus Messerly Ch.E. Los Angeles
Barnes, Orrin Hayward Eng.Ec.  Glendale
Beverly, Burt, Jr. E.E. Pasadena
Bidwell, Charles Hawley Ph.E. Pasadena
Blackman, Ralph Villamil Ph. Los Angeles
Bogen, Robert C.E. Hollywood
Bowman, Robert Barclay Ph.Ch.  Monrovia
Bryan, Roger Bates Seay G. San Diego
Buxton, John Ch.E.  Douglas, Arizona
Byler, Albert Elliott E.E. Santa Ana
Campbell, John Stuart Ph.E. Pasadena
Carter, James Maurice Ch.  Hollywood
Cartwright, Charles Hawley Ph.  San Gabriel
Chang, Hung Yuan Ch.E.  Szechnan, China
Childs, Raymond Frank M.E. Los Angeles
Clapp, George Wirt Ph. Pasadena
Clark, Wayne - C.E. Los Angeles
Ccleman, Theodore Cleaveland Eng.Ec.  Pasadena
Crocker, George Elmer E.E. El Cajon
Cunningham, Harry Earl C.E. Terminal
Dinsmore, Daniel George E.E. Riverside
Dixon, LeRoy Eng.Ec. Los Angeles
Edwards, Manley Warren E.E. Pasadena
Ericsson, Carl Gustav M.E. Kingsburg
Fahs, John Louis Ch.E. Fullerton

Farly, George Maurice E.E. Los Angeles
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SENIOR CLASS—Continued

Name
F arman, Ivan Ionsdale
Fowle, Royal Edgar
Fricker, Felix Oscar
G ainder, Melvin Earnest
Grilliland, Ted Redmond
Gockley, Roscoe
G raham, Glenn
Granger, Wayne Emmett
Hall, Ray Irvin
H amburger, Frey
H anson, Victor Frederick
H astings, James Wilbert
Hayward, Claude Dewayne
H eilbron, Robert Frederick
Henderson, Henry Phillips
Higman, Arch.
Hinkston, Donald Robert
Howell, John Roscoe
Hsiao, Ching-Yun
Huang, Jen Chieh
Huang, Yu Hsien
Huggins, Harold Ferns
Humphrey, Charles
Ingersoll, Herbert Victor
Jaffray, George Robert
Johnson, Walter Stuart
Jomnes, Maurice Townley
Kaye, George Robert
Keech, Douglas William
Kiech, Clarence Frank
Kinsey, John Edward
Kirkeby, Eugene
Knupp, Seerley Gnagy
‘Kroneberg, Alex Alexevich
Laws, Allen Lee
Lewis, William Abbett, Jr.

Course
Ph.E.
C.E.
C.E.
E.E.
E.E.
E.E.
C.E.
E.E.
C.E.
Ph.E.
Ch.E.
E.E.
Ph.E.
Ph.E.
E.E.
E.E.
C.E.
Ch.E.
C.E.
M.E.
Eng.Ec.
E.E.
Ph.
M.E.
E.E.
Ch.
Eng.Ec.
E.E.
Eng.Ec.
M.E.
E.E.
E.E.
E.E.
E.E.

Home Address
Los Angeles
Bellefontaine, Ohio
Los Angeles
San Diego
Glendale
El Toro
Elsinore
Pasadena
Los Angeles
Pasadena
Hollywood
Pasadena
Santa Ana
San Diego
Glendale
South Pasadena
Pasadena
Long Beach
Pecking, China
Peking, China
Peking, China
Tacoma, Washington
Los Angeles
Pasadena
Los Angeles
Santa Monica
Santa Barbara
Los Angeles
Santa Ana
Riverside
Los Angeles
San Luis Obispo
‘Whittier
Sverdlovsk, Russia
Ontario
Pasadena
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SENIOR CLASS—Continued

Name
Lord, Harold Wilbur
Maag, Ernst
Macfarlane, Donald Peter
Maechtlen, Lawrence
Margison, L eslie Wills
Matson, Joseph, Jr.
MecCarter, XKenneth Carnes
McKenzie, Ward Wilson
Michelmore, John Elwert
Mills, Bruce Hopf
Moodie, Robert Wardwell
Moore, George Edward
Morrison, Allan James
Nordquist, Carroll Oscar
Parker, Percy Edwin
Parnall, Saxn
Paulus, George Lee
Penfield, W allace Clay
Peterson, ESarl Randolph
Pomeroy, R.ichard Durant
Pompeo, Domenick Joseph
Porush, Vladimir
Pyle, Merle Ivan
Remington, Harry Leslie
Richards, Harold Frank
Rodgers, Vincent Wayne
Russell, George Wesley
Schabarum, Bruno Rudalph
Schott, Hermann Franz
Schueler, A1fred Edward
Scudder, Nathan Frost
Serrurier, M ark Usona
Seymour, Stuart Lewis
Sokoloff, Vadim
Spassky, Gleb Alexander
Stone, Donald Stuart

Course
E.E.
E.E.

Eng.Ec.
M.E.
Eng.Ec.
Eng.Ec.
C.E.
Eng.Eec.
C.E.
C.E.
C.E.

G.

C.E.
C.E.
E.E.
M.E.
M.E.
C.E.
C.E.

Ch.

Ph.E.
C.E.
E.E.
M.E.
M.E.
C.E.
C.E.
M.E.

Ch.
E.E.
Ch.
C.E.
C.E.

Ch.E.
E.E.

Ch.E.

Home Address
Pasadena
Monrovia
Pasadena
Los Angeles
Iron Mountain, Michigan
Altadena
Los Angeles
Pomona
Pasadena
Pasadena
Pasadena
Los Angeles
San Diego
Los Angeles
Fullerton
Hollywood
Los Angeles
South Pasadena
Yucaipa
Glendale
Jersey City, New Jersey
Los Angeles
Pasadena
Mountain View
Los Angeles
Los Angeles
Pasadena
Los Angeles
Santa Barbara
Pasadena
Los Angeles
Hollywood
Pasadena
Pasadena
Pasadena
Dillon, Montana
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SENIOR CLASS—Continued

Name Course Home Address
Streit, Frank Hershey E.E. South Pasadena
Thomson, James Frederick E.E. Whittier

Patterson
Triggs, Ira Ellis M.E. Rivera
V alby, Edgar Ch.E. Long Beach
Van den Akker, Johannes Ph.E. Los Angeles
Archibald
Vanoni, Vito August C.E. Somis
Voelker, Joachim Frank Ch.E. Oxnard
W ard, Edward C. - ChE, Hemet
W erden, Arthur Clinton, Jr. E.E. FEagle Rock
West, Myron Eldo M.E. Anaheim
Wisegarver, Burnett Blanchard Ch.E. Huntington Park
Yang, Kai Jin Ch.E. China
Zabaro, Sidney Ch. Los Angeles

JUNIOR CLASS

Name Course Home Address
Akers, John Fred Ch.E. La Habra
Anderson, Arthur Baker C.E. Los Angeles
Anderson, Carl David PhE. Los Angeles
Anderson, Henry Pierce C.E. Los Angeles
Armstrong, Fred Ph. Pasadena
Aultman, William Fng.Ece. Hollywood

‘Whitescarver
Bailly, Florent Houlding C.E. Caracas, Venezuela
Baldwin, Marshall Albert Eng.Ec. Pasadena
Baxter, Ellery Read C.E. Pasadena

Belknap, Kenneth Albert Eng.Ee. Los Angeles
Blankenburg, Rudolph Carter E.E. San Diego
Bower, M. Maxwell E.E. Los Angeles
Boyd, James Eng.Ec.  Hollywood
Bradley, Charles Alexander, Jt. Ch.E. Long Beach
Browder, dward Marion, Jr. C.E. Hollywood
Byrkit, Wakefield Blackburn E.E. Pasadena
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JUNIOR CLASS—Continued

Name
Calvert, E arl Lloyd
Capon, Alan Edmonds
Case, John Gideon
Coffee, Gaxfield Clinton
Collins, George Francis
Combs, Theodore Carlos
Copeland, Ray Edwin
Cox, Raymond Edward
Creveling, Robert
Crowther, Dexter
Darling, M ortimer Dick, Jr.
Datin, Richard Clyde
Dix, Charles Hewitt
Doane, Edwin Addison
Dodge, Richard Mason
Ewing, Fred Junior
Farrar, Harry King
Farries, Ralph C.

Fenwick, XKenneth Macdonald

Fisher, Elrmer Howard
Forster, John Blinn
Foster, Alfred Leon
Foster, Ward Don
Francis, Willard Hall
Gardner, IDavid Z., Jr.
Gazin, Cha rles Lewis
Gilmore, A_Ibert Munro
Gilmore, Fxdward Raymond
Gottier, Thhomas Larimer
Gubser, Regis Samuel
Gunning, J . Henry

Hale, Frannk Sherman
Haserot, Clarence Lewis
Hoover, V'aino Alexander
Jaeger, Vernon Paul
Jones, Edwrard Palmer

Course
Ch.E.
E.E.
C.E.
M.E.
M.E.
C.E.
Eng.Ee.
Ch.E.
E.E.
C.E.
C.E.
Ch.E.
Ph.
Ph.
E.E.
Ch.
Ph.E.
E.E.
C.E.
E.E.
E.E.
Ph.
Eng.Fe.
Ph.
E.E.
Ph.E.
M.E.
C.E.
E.E.
E.E.
C.E.
C.E.
Ch.E.
E.E.
E.E.
C.E.

Home Address

Temple

Eagle Rock
Pasadena
Pasadena
Anaheim
Ontario

Los Angeles
South Pasadena
Pasadena
Pasadena
Hollywood
Hollywood
Pasadena
Salem, Oregon
Bakersfield
Pasadena
Tustin
Glendale

Los Angeles
Penticton, B. C.
Pasadena

Los Angeles
Los ‘Angeles
Ventura
South Pasadena
I.os Angeles
Los Angeles
Pasadena

Los Angeles
Los Angeles
Los Angeles
Moneta

Los Angeles
Hollywood
Turlock
Alhambra
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JUNIOR CLASS—Continued

Name
Kaneko, George Shinichiro
Kibort, Leon
King, Archie Paul
Krelle, William Hay
Larson, Hilmer Edwin
Lilly, Forrest James
Logan, Mason Arnold
Loxley, Benjamin Rhees
Marsland, John Ely
Mazxson, John Haviland
Medlin, Lewis Everett
Mesenkop, Louis Henry
Meserve, Frank Pierce, Jr.
Montgomery, Carol Gray
Moore, Bernard Nettleton
Moore, Robert Merrell
Nickell, Frank Andrew
Olsen, William Lewis
Petersen, Frank Fred
Peterson, Thurman Stewart
Philleo, Rolland Alson
Ralston, Lee Walter
Randolph, Engle Fitz
Raymond, Edward
Reynolds, Roland William
Riggs, Eugene Howard
Ross, Leonard Wikoff
Ross, Robert Trowbridge
Schell, Frederick Taylor
Schultz, Murray Navarre
Shuster, John Davis
Snyder, Leonard Leroy
Southwick, Thomas Scott
Stanton, Layton
Starke, Howard Richard
St. Clair, Raymond Earl

Course
E.E.
Eng.Ec.
Ph.

C.E.
E.E.
Eng.Eec.
Ph.E.
E.E.
Ch.

Ch.
Eng.Ec.
E.E.
C.E.

Ph.
Ch.E.
Ph.

Ph.E.
C.E.

M.E.
C.E.
C.E.

M.E.

M.E.
C.E.

Ch.E.
Eng.Ec.
C.E.
Ph.
E.E.
Ch.E.
E.E.
M.E.
Ph.E.
C.E.
M.E.
Ch.

Home Address
Riverside
Pasadena
Pasadena
Hollywood
Pasadena
Los Angeles
Pasadena
Pasadena
Venice
Pasadena
South Pasadena
Hollywood
Redlands
Pasadena
Los Angeles
Pasadena
Los Angeles
Sierra Madre
San Diego
Los Angeles
Covina
Redlands
Pasadena
Hollywood
Los Angeles
Pasadena
San Diego
Pasadena
Pasadena
Los Angeles
Pasadena
Pasadena
Los Angeles
Sierra Madre
South Pasadena
South Pasadena
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JUNIOR - CLASS—Continued

Name Course
Swartz, Charles Albert Ph.
Thacker, R alph Scott E.E.
Thearle, Frederick George M.E.
Thompson, Donald Raw Ch.E.
Thompson, Russell Edgar E.E.
Turner, Francis Earl E.E.
Vaile, Robert Brainard, Jr. E.E.
Wallace, C. Jackley E.E.
Watson, Ralph Mayhew M.E.
‘Weisel, John Levi M.E.
Wells, Carlos Kenyon M.E.
Wiegand, Frank Hale E.E.
‘White, Albert Huiskamp, Jr. E.E.

Zbradovsky, Boris Vassilievich M.E,

Home Address
Pasadena
Riverside
Pasadena
South Pasadena
Los Angeles
Anaheim
Alhambra
San Gabriel
Pasadena
Los Angeles
Pasadena
Hollywood
La Habra
Harbin, China

SOPHOMORE CLASS

Name Course
Arnold, William Archibald Sci.
Baustian, Wilbert Wiese Eng.
Bell, Frank Wagner Sci.
Berry, William Littel Eng,
Bosserman, Charles Ashton Eng.
Brighton, 'Thomas Herbert Eng.
Buchanan, Robert Dugan Eng.

Bunker, Evans Cranston Sei.

Chilberg, Gruy Lewis Eng.
Compton, 'Thomas Henry Eng.
Coulter, Robert Isham Sci.
Crosher, Kenneth Ross Seci.
Davis, Austin Llewellyn Seci.
de Broekert, Frederick William Eng.
Dirk A nne
Dodge, Howard Grindal Eng.
Durfee, Philip Thaddeus Eng.

Home Address
Van Nuys
Pasadena
Santa Ana
Huntington Beach
Glendale
Alhambra
Glendale
Monrovia
Azusa
Los Angeles
South Pasadena
Pasadena
Venice
Pasadena

Pasadena
Claremont
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SOPHOMORE CLASS—Continued

Name
Duval, Richard Henri
Eastman, Luther Judd
Evans, Robley Dunglison
Fenwick, Kenneth Macdonald
Ficklen, Joseph Burwell
Folsom, Richard -Gilman
Ford, Frank Hubert
Forney, Morgan Thomas
George, Wallace Sanborn
Gewertz, Moe William
Gilbert, John Gustav
Goodall, William McHenry
Graham, Thomas Clifford
Gramatky, Ferdinand Gunner
Harness, George Thomas
Hicks, Franklin Copeland
Hillegas, John Wise
Hisserich, Charles Albert
Hollingsworth, Robert Bruce
Hookway, Lozell Charles
Hossack, Hugh Alger
Houda, Milton
Hughes, Herbert Alan
Huston, Harold Milton
Jacobs, William Morton
Jacobson, Ray Kenneth
Johansen, Edwin Bruce
Johnson, Donald Hall
Johnson, Josef Jerome
Joujon-Roche, Jean Edward
Kingman, Douglas George
Kuhn, Jackson G.
Lash, Charles Coyle
Lewis, Charles Finley
Lombard, Albert Eaton, Jr.
Lynn, Laurence Edwin

Course
Eng.
Eng.

Sel.
Eng.
Sci.
Eng.
Eng.
Sci.
Eng.
Eng,.
Eng.
Sci.
Sci.
Eng.
Eng.
Eng.
Eng.

Sel,
Sei.

Eng.
Eng.
Eng.

Eng.
Seci.
Sci.
Sei.
Sci.

Eng.
Sei.
Eng.
Sci.

Home Address -

Claremont
Glendale
Pasadena

Los Angeles
Pasadena

Los Angeles
San Pedro

Los Angeles
Highlands

Los Angeles .
Long Beach
Los Angeles
‘Whittier
Wilmar
Glendale

Long Beach
Santiago, Chile
Pasadena
Herndon
Pasadena,
Ventura
Hollywood
South Pasadena
Huntington Park
Los Angeles
Hollywood
Los Angeles
Pasadena
South Pasadena
Alhambra
Alhambra
Santa Ana
Los Angeles
Alhambra
Pasadena
Glendale
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SOPHOMORE CLASS—Continued

Name
Lyter, Albert Donald
Macl.ane, Glenwood Lyle, Jr.
Malloch, R.obert Stewart
Martinelli, Enzo Anthony
Mason, Kirngdon Loren
Mauzy, Ha rris Kenneth
McComb, Flarry Thurlow
McFaddin, Don Everet
McMillan; Edwin Mattison
Miller, Elbert Edward
Mills, Gilbert Hartley
Mohr, William Henry
Murdoch, Philip Griffis
Musselman, Philip Fillius
Nash, Henry Edward
Nestle, Alfred Clifford
Nichols, Donald Sprague
Niles, Joe _Allen
Noel, Francis N.

Ogden, George Washington, Jr.

Owen, Winrthrope Harold
Parsons, Seth Hamilton
Phillips, Julien FFord
Pierce, Firth

Pohl, Wadsworth Egmont
Pugh, Evan Ellis
Righter, W alter Hammond .
Robinson, Kenneth Hall
Robinson, "True William
Ross, Ellwood Hart
Rummelsburg, Alfred
Scheck, Richard Theodore
Schmid, George Christian
Schroter, Gieorge Austin
Schweinfest, Joe William
Scullin, Jammes Conrad

Course
Eng.
Eng.
Eng.
Eng.

Sci.
Eng.
Eng.

Sei.

Sci.
Eng.
Eng.
Eng.

Sci.

Sci.
Sci.
Eng.
Eng.
Sci.
Sci.
Eng.
Eng.
Eng.
Sci.
Eng.
Sei.
Eng.
Sci.
Sei.
Sci.
Eng.

Home Address
Pomona
Phoenix, Arizona
Riverside
Hollywood
Sawtelle
South Pasadena
Alhambra
San Dimas
Pasadena
Santa, Monica
Los ‘Angeles
Santa Monica
Pasadena’
Long Beach
Eagle Rock
Long Beach
South Pasadena
Long Beach
Los Angeles
Hollywood
Covina
Pasadena
Long View
Pomona
Redlands
Pasadena
Orange
Pasadena
Pasadena
Los Angeles
Lankershim
Los Angeles
Pasadena
Los Angeles
Anaheim
Alhambra
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SOPHOMORE CLASS—Continued

Name
Sechler, Ernest Edwin

Senatoroff, Nicolai Kiprianéﬁ'

Shaffer, Carmun Cuthbert
Shepley, Halsey

Smith, Hampton
Solomon, Kenneth Alfred
Sperling, Milton Heyer
Steward, Willard Palmer
St. Helen, Cecil Dewey
Suzuki, Tomizo

Tarr, Donald Tolman
Taylor, Huston Warfield
Templin, Edwin Wilson
Thompson, Frank Walden
Tuttle, Edward Eugene

Course
Eng.
Sei.
Eng.
Seci.
Sci.
Sci.
Eng.
Sci.
Sci.
Eng.
Eng.
Sei.
Eng.
Eng.
Sci.

von Bergldingen, Linton Paul E. Seci.

Weber, Ralph Clarence
Westphal, Richard Dodd
Wilmot, Charles Alfred

Eng.
G.
Sel.

Home Address
Pasadena
Kazan, Russia
Pasadena
Pasadena
Monrovia
Eagle Rock
South Pasadena
Santa Ana
Donald, Oregon
Fukushima Ken, Japan
Sierra Madre
Detroit, Michigan
Los Angeles
Glendale
Los Angeles
Pasadena
San Bernardino
Audubon, New Jersey
‘Santa Monica

FRESHMAN CLASS

Name
Albee, William Hamilton
Allen, Wayne Carl
Allison, Donald Kreeck
Asquith, Harlan Robert
Atwater, Eugene
Babcock, William Chapman
Baker, Bill
Baker, Howard Eugene
Barre, Benjamin Alfred
Berman, Isadore
Berman, Jacob Y.
Bewley, Frederick Winslow

Course
Sci.
Eng.
Scei.
Eng.
Eng.
Sci.
Eng.
Sei.
Eng.
Sei.
Sei.
Eng.

Home Address
San Bernardino
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Long Beach
Piru
Sawtelle
Los Angeles
Los Angeles
Los Angeles
Long Beach
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FRESHMAN CLASS—Continued

Name Course Home Address
Bode, Francis Dashwood Eng. Anaheim
Booth, William Walter Eng. Zelzah
Bradfield, Stephen Arthur Sei.  Long Beach
Briegleb, Flarold Evans Eng. Los Angeles
Burton, Robert Sinclair Sci.  Leadville, Colorado
Cary, Henry Howard Eng. Los Angeles
Clark, Donald Sherman Eng. Alhambra
Cline, Frederick Eng. Covina
Corbin, Harold Alton Sci. Sawtelle
Cramer, A.lphonse Eng. Los Angeles
Cravitz, Philip Sci.  Los Angeles
Daly, John Warlaumont Eng. Buena Park
de Camp, L.yon Sprague Eng. Hollywood
Dickerman, Charles Edwin Eng. Pasadena
Dickinson, Henry Bridgeman Sci.  Carmel
Dickinson, John Lovewell Eng. Pasadena
Donner, Ludwig Eng. Pasadena
Douglas, J ames Usher Eng. Alhambra
Downs, Roscoe Phillips Eng. Lankershim
Drake, Herbert Belding Sci.  Anaheim
Dunham, J ames Waring Eng. Pasadena
Dunn, Allen Winfield Sci. Lankershim
Edson, Thomas Farrer Eng. Pasadena
Ellis, Emoxy Leon Sci.  San Diego
Evans, Thomas Hayhurst Eng. Los Angeles
Everett, Monroe Miller Eng. Moorpark
Exley, Sidraey Thomas, Jr. Eng. Pasadena
Findlay, Willard Alexander Sci.  Anaheim
Fish, Stanley Blanchard Eng. Los Angeles
Fracker, H enry Edward Eng. Pasadena
Fredendall, Beverly Frank Sci.  Ontario
Ganssle, Karl Albert Eng. Cavalier, North Dakota
Goldman, Sol Eng. Los Angeles
Graham, Gordon Dickerson Eng.  Seattle, Washington
Grant, Edmaund Glen Sci.  Long Beach

Grunder, I.awrence Jacob Eng. Los Angeles
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FRESHMAN CLASS—Continued

Name
Hall, John Leland
H arris, Bertram Samuel
Hasler, Maurice Fred
Hatch, William Bell, Jr.
Higgins, Frank Thomas
Hiyama, Thomas
Hoch, Winton Christoph
Hodder, Roland Frederick
Hull, Robert Holcomb
Huston, Paul Walker
Imus, Henry. Oscar
Jones, Harlen E. R.
Keeley, James Henry
Keeling, Harry James
Kingman, Kenneth Edward
Kircher, Reymond John
Kuert, William Ford
Langsner, George
Lau, Kam Hu

Course
Eng.
Sci.
Sei.

Lawrence, William Theodore, Jr. Sci.

Lewis, Fred Weston

Lindhurst, Roland William

Livingston, Stanley Donald
Lockhart, Ross Monroe
Lohman, Stanley William
Lurkin, George Schild
Macdonald, Edwin

Maxey, James Wayland
McMillan, Wallace Angus
MecWilliams, Homer Gore
Milliken, Donald Booth
Muff, Elmer Mason
Myers, Albert Edward
Myers, Frederick Axel
Myers, James Henry
Nagashi, Masahiro Howard

Sci.

Home Address
Los Angeles
Los Angeles
West Hollywood
Ypsilanti, Michigan
Long Beach
Hollywood
Pacific Palisades
Glendale
Alhambra
Glendale
Los Angeles
Fresno
El Monte
Los Angeles
Alhambra
El Paso, Texas
Los Angeles
Ontario
Honolulu, T. H.
Miami, Florida
Redding
Los Angeles.
Honolulu, T. H.
Los Angeles
Los Angeles
Los Angeles
Phoenix, Arizona
Los Angeles
Alhambra
Los Angeles
Pasadena
Glendale
Cucamonga
Fallbrook
Fallbrook
Stockton, Utah
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FRESHMAN CLASS—Continued

Name
Nye, Lawrence Cariton
O’Haver, Hubert Maurice
Olney, Winston Jordan
Olson, Donald Keith
Parker, William
Perry, Douglass Brill
Potter, Roy Eugene
Raitt, Russell Watson
Rapp, John Clay .
Reed, Homer Charles
Reilly, James Thomas
Reinen, Otto Frank, Jr.
Roberts, Bolivar
Rofelty, Richard Goebel
Ross, George Arthur
Scott, Lester Ray
Scott, Leslie Owen
Shadel, Clarence
Shields, Clyde . Emerson
Shields, John Charles. .
Shields, Mortor Kingman
Sinram, Maurice Harold
Slater, Donald Coulter
Slick, Wilfred Larsen
Snyder, Robert Earl
Springsholz, Charles Adolph
Steele, Donald Eugene
Stickney, Clinton Murray
Stillwell, John Edward, Jr.
Sturges, Jack Bainbridge
Sutherland, John Clark
Suzuki, Katsunoshin .
Towne, Alfred Edward
Tutschulte, Alvin Carl
Ulmar, Boris
Vose, Edward Rich

Course
Eng.
Eng.

Sei.
Eng.
Sei.
Sci.
Eng.
Eng.
Eng.
Eng.

. Eng.

Eng.

Eng.
Eng.

Eng.

.. Eng.

Eng.
Eng.
Eng.
Eng.

Eng.
Sei.
Eng.
Eng.
Eng.
Sci.

Eng.
Eng.

Eng.
Eng.

Home Address
Los Angeles
Los Angeles
Pasadena
Alhambra
Los Angeles
Hollywood
El Monte
South Pasadena
‘Wasco -
Glendale
Pasadena
Long Beach
Pasadena
Pasadena
Fillmore
Los Angeles
Los Angeles
Los Angeles
San Diego
Pasadena
San Diego
Hollywood
Pasadena
Long Beach
Pasadena
Santa Barbara
Hollywood
Los Angeles
South Pasadena
Glendale
Pasadena
Pasadena
Santa Monica
Los Angeles
Los Angeles
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FRESHMAN CLASS—Continued

Name Course Home Address
‘W aite, Howard W. Eng. Lankershim
‘W alton, Arthur Frank Eng. Long Beach
‘W atson, George Gilbert Eng. Torrance
W eismann, George Francis Eng. Alhambra
‘W heeler, Edward Gaylord Eng. Los Angeles
‘W heeler, Fred Aston Eng. Los Angeles
‘W hite, Robert James Sci.  Sunset Beach
‘Wiley, Charles Alfred Eng. Los Angeles
Wilson, Fred Russell Eng. Pasadena
‘Wineland, Jeff Andrew Eng. Durham
Zahn, Oswald Francis, Jr. Eng. Coronado
SUMMARY
‘Graduate Students..... 56
Seniors 115
Juniors 101
Sophomores 107
Freshmen 131
Total Registration 510
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