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1927
Janvary 3. Registration (9 A. M. to 3 P. M.)
JaNUARY 22 Examinations for Removal of Conditions
Marca 1. Last Day for Receiving Applications for Graduate
Fellowships and Assistantships.
MarcH 16-19_ ... ... Term Examinations

Marcu 19
Marcu 20

End of Second Term (12 M.)

..Notifications of Appointment to Graduate
Fellowships and Assistantships Mailed

Marcn 20-27........ Recess
Marcu 26.. Meetings of Registration Committees
MarcH 28 e Registration (9 A. M. to 3 P. M.)

APRIL 16.. .. ... Examinations for Removal of Conditions
MAY 9 Latest Date for Removing Senior Deficiencies
May 26 I.ast Day for Examinations and Presenting

Theses for the Degree of Doctor of Phi-
losophy to be Conferred in June.
_________________ Memorial Day Recess
ILast Day for Taking Examinations and
Presenting Theses for the Degree of Mas-
ter of Science to be Conferred June, 1927,

JUNE deoie End of Examinations for Seniors
Juxe T-11..__. Term Examinations for all Students except Seniors
JUNE T Departmental Meetings (9 A. M.)
JUNE 7o Faculty Meeting (10:30 A, M.)
JUNE 9 Class Day
JUNE 10 Commencement
JuNe 10 Annual Meeting of Alumni Association
JuNE 1l End of College Year
Juxe 10-11..... ... Examinations for Admission to Upper Classes
JUNE 20 Meetings of Registration Committees
JuNe 27-28. Examinations for Admission to Freshman

_Class and for Freshman Scholarships
SepTEMBER 19-20..Examinations for Admission to Freshman Class
SeEPTEMBER 20-21....FExaminations for Admission to Upper Classes
SEPTEMBER 21 . .ccovie. Examinations for Removal of Conditions
SEPTEMBER 22.....cooooiiriiccencne Registration of Freshmen (9 A. M.)



CALENDAR—Continued

SEPTEMBER 23............ General Registration (9 A. M. to 3 P. M.)

SEPTEMBER 24 General Registration (9 A. M. to 12 M.)

SEPTEMBER 26 Beginning of Instruction

NoOVEMBER 24-27 Thanksgiving Recess

DECEMBER &.ooeoceiicecceeae Last Day for Announcing Candidacy
for Bachelor’s Degree

DEeceMBER 14-17 e Term Examinations

Last Day for Filing Applications for
Candidacy for the Degree of Doctor of
Philosophy, to be Conferred June, 1928,

DECEMBER 17 oo End of First Term (12 M.)
DECEMBER 3l -Meetings of Registration Committees

DECEMBER 17




The Board of Trustees

(- Arranged in the order of seniority of service)

Hizam W, WaDSWORTH

George E. Hare

CuarLes W, GATES

Hexry M. Rosinson

JouN WADSWORTH

Top Forb....

R. C. Grxs

R. R. Bracksr

Harry CHANDLER

GEORGE S. P aTrTON

A. C. BaLcex

Term
Expires
1927
716 South El Molino Avenue, Pasadena.
ARTHUR H. FRLEMING. i 1930
1003 South Orange Grove Avenue, Pasadena.
1927
¥39 Hermosa Avenue, South Pasadena.
1928
Fordyce, Arkansas.
1926
1.95 South Grand Avenue, Pasadena,.
1929
90 South Grand Avenue, Pasadena.
1926
257 South Grand Avenue, Pasadena.
1927
215 West Ninth Street, Los Angeles.
1929
1177 Hillerest Avenue, Pasadena.
1929
"The Times, Los Angeles.
HeENRY W, O MELVENY oot eecmnaen 1930
Title Insurance Building, Los Angeles.
1928
San Marino.
1928
Biltmore Hotel, Los Angeles.
Louis D R ICKETTS oot 1930
349 South Grand Avenue, Pasadena,.
........ 1926

JOSEPIE B, D ABNEY .o,

1208 Bank of Italy Building, Los Angeles



Officers of the Board of Trustees

ArTuur H, FLEMmING President
Hexzy M, RoBiNsoN First Vice-President
GEORGE S. PaTron Second Vice-President
JOHN WADSWORTH ooeemcoceeeenen Third Vice-President and Auditor
Epwarp C, BARRETT. oo Secretary and Assistant Treasurer
GEeORGE S. Parrox Treasurer

FINANCE COMMITTEE

ArtHUR H, FLEMING CrianLes W, GATES
Hexry M. RoBiNsox

Adminiatratine Officers of the Inatitute

EXECUTIVE COUNCIL

Rosert A. MirLrikawN, Chairman
ArtHUB H. FLEMING Hexry M. RosinNsow
Georae E. HaLE ArtAUR A. Noves
Epwarp C. BARRETT

Freperic W. HINRICHS, JReoieeecceeee Dean of Upper Classmen
Joux R. MacarTHUR Dean of Freshmen
Epwarp C. BaRrerT Secretary

Harry C. Van Buskmk Registrar




Aduiznry Counril

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

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

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

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

Cuarres L. Rxesg, Chemical Director, E. 1. du Pont de Nemours
and Company.

ADVISER IN ATHLETICS
Davio BLANKENHORN, Pasadena

Research Apsoriates, 1926-1927

Samuen JacksoN BarnNerr, Pu.D.
James Bryaxt Coxant, Pu.D.
Research Associate in Chemistry
Professor of Organic Chemistry, Harvard University

Hexprixk ANToON LoORENTZ, PH.D.
Research Associate in Physics

Professor of Mathematical Physics, University of Leiden

ALBERT ABRAHAM MicuErsox, Pu.D,, LL.D., Sc.D.,
Nobel Laureate
Research Associate in Physics

Professor of Physics, University of Chicago

Trrovor vox Kararan, Pu.D.
Research Associate in Aeronautics

Professor of Mechanics and Aeronautics, University of Aachen

Harry O. Woon, M.A.

Research Associate in Seismology
Research Associate of Carnegie Institution of Washington



Officers and Committees of the Farulty

OFFICERS
Crammax, R. A, Millikan.
Secrerary, H. C. Van Buskirk.
Deax oF Urper Crassvex, . W. Hinrichs, Jr.
Deax or FresumEN, J. R. Macarthur,

GENERAL COMMITTEES
Facurry 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.

ReEecistraTioN, Chairman, H. €. Van Buskirk.
FresamaN REecistratiow, Chairman, J. E, Bell.
Course 1x ExeiveeriNg, Chairman, R. L. Daugherty.
Cougse 18 SciENce, Chairman, L. E. Wear.

GrapuaTe Stopy, Chairman, R. C. Tolman.
ExcINeeriNG REseEarcm, Chairman, C. C. Thomas.
Hoxor Strupents, Chairman, E. C. Watson.

StupENT RELATIONS, Chairman, F. Thomas.
Prysicar Eptvcatiox, Chairman, R. W. Sorensen.



Htaff of Instenction and Researrh

Roserr ANDREWS Mirrikan, Pu.D., LL.D., Sc.D., Nobel Laureate

Director of the Norman Bridge Laboratory of Physics
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; Sec.D., (hon.) Northwestern University,
1913; Member, American Philosophical Society, 1914; Member,
National Academy of Sciences, 1915; Member, American Acad-
emy of Arts and Sciences, 1915; Sc¢.D., (hon.) University of
Pennsylvania, 1915; Se.D., (hon.) Amhurst College, 1917; Sc.D.,
(hon.) Columbia University, 1917; LL.D., (hon.) University of
California, 1924; Sc.D., (hon.) University of Dublin, 1924; LL.D.,
(hon.) Yale University, 1925; Ph.D., (hon.) King John Casimir
University, Lwoéw, Poland; President, American Physical So-
ciety, 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 a Rotterdam,
1919; Hon. Member, Royal Institution of Great Britain, 1920;
American Representative, Troisi¢me Conseil de Physique Solvay,
Brussels, 1921; Exchange Professor, Belgium, 1922; Member, La
Société Hollandaise des Sciences, 1922; American Representative
Committee on Intellectual Co-operation, League of Nations;
Hon. Member, Royal Irish Academy, 1924; Corresponding Mem-
ber, Académie des Sciences de Russie, 1925; Corresponding
Member, Institut de France, Académie des Sciences, 1925; Mem-
ber, Die Gesellschaft der Wissenschaften zu Gottingen, 1926.
Recipient of Comstock Prize, National Academy of Sciences,
1913; of Edison Medal of the American Institute of Hlec-
trical Engineers, 1922, of the Nobel Prize in Physics of the Royal
Swedish Academy, 1923, of the Hughes Medal of the Royal So-
ciety of Great Britain, 1923, of the Faraday Medal of the London
Chemical Society, 1924, of the Matteucci Medal of the Societa
Italana della Scienze, 1925, and of the Gold Medal of the Ameri-
can Society of Mechanical Engineers, 1926. California Institute,

1916-
300 Palmetto Drive

ArtHUR AMos Noves, Ph.D., LL.D., Sc.D.
Director of the Gates Chemical Laboratory

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887;
Ph.D., University of Leipzig, 18%0; LL.D., (hon.) University of
Maine, 1908; Clark University, 1909; University of Pittsburgh,
1915; 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-
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cal Chemistry, 1903-1919. Acting President, Massachusetts
Institute of Technology, 1907-1909; President, American Chemi-
cal Society, 1904; President, Pacific Division of American Asso-
ciation for Advancement of Science, 1926-7; Honorary Fellow,
Royal Society of Edinburgh; Member, National Academy of Sci-
ences, American Philosophical Society, and American Academy
of Arts and Sciences; Willard Gibbs Medal, American Chemical
Society, 1915. California Institute, 1913-

1025 San Pasqual Street

Lewis M. Apams, Lieur. CoLoNEL

Corps of Engineers, U. 8. Army (Rtd.)

Professor of Military Science and Tactics
Graduate, U. S. Military Academy, West Point, 1903, with rank of
2nd Lieutenant, Corps of Engineers; Engineer School, 1907;
Honor Graduate, Army Field Engineering School, 1914; gradu-
ate, Army Staff College, 1915. Colonel (temporary), Corps of
Engineers, 1918.1920; District Engineer (Galveston District,

Gulf Division) 1920-1924. California Institute, 1924-

1855 San Pasqual Street

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

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

942 North Chester Avenue

Harry BATEMAN, Pr.D.
Professor of Mathematics, Theoretical Physics, and Aeronautics

B.A., Cambridge University, 1903; Smith Prize, 1905; Fellowship,
‘I'rinity College, Cambridge, 1905-1911; Universities of Géttingen
and Paris, 1905-1906; M.A., Cambridge University, 1906; Ph.D,,
Johns Hopkins University, 1913. Lecturer in Mathematics, Uni-
versity of Liverpool, 1906-1907; Reader in Mathematical Physics,
University of Manchester, 1907-1910; IL.ecturer in Mathematics,
Bryn Mawr College, 1910-1912; Lecturer in Applied Mathematics,
Johns Hopkins University, 1915-1917, California Institute, 1917~

310 Commonwealth Avenue, L.a Canada

Mail Address: Box 163, Route 4, Pasadena

Sruart JEFFERY Bates, Pu.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, 1913-1914; Research
Associate in Physical Chemistry, Massachusetts Institute of
Technology, 1922-1923 (on leave from California Institute of
Technology). California Institute, 1914-

1671 QOakdale Street
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Eric Tempre Brrr, Pu.D.
Professor of Mathematics

AB,, Stanford University, 1904; A.M., University of Washington,
1 Ph.D., Columbia Dn1vers1ty 1912. Instructor, Assistant
Professor, Associate Professor, University of Washmgton 1912-
1922; Professor 1992-1926, Bocher Prize, American Mathemati-
cal Socmtv 1924; Vice- President, American Mathematical So-
ciety, 1926- Colloquxum Lecturer American Mathematical So-
ciety, 1927. Professor, summer quarters University of Chicago,
1924-1927; Visiting Lecturer Harvard University, first half 1926.

California Institute, 1926- .
434 South Michigan Avenue

JamEs Epcar Berr, Pu.D,
Professor of Chemistry

S.B., University of Chicago, 1905; Ph.D., University of Illinois,
1918, Graduate student, University of Chicago,, 1908-1910;
Graduate student and assistant, University of Illinois, 1911-1913;
Instructor in Chemistry, University of Washington, 1910-1911,
1913-1916. California Institute, 1916-

Sierra Madre Villa, R. D. 3, Box 639

Girmor Browx
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

Joun PerEr Buwarpa, 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;
Dea.n of the Summer Sessions, 1923-1925. Associate Geologist,

. S. Geologlcal Survey. California Institute, 1925-

296 South Chester Avenue

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

E.M., University of Minnesota, 1901. Instructor in Mathematics,
Macalester College, 1897-1898. Superintendent and 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
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Rosert L. Daveuerty, M.E.

Professor of Mechanical and Hydraulic Engineering
A.B. in Mechanical Engineering, Leland Stanford Junior University,
1909; M.E., 1914. Assistant 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 Engineering, Rensselaer
Polytechnic Institute, 1916-1919. Member of Council, American
Society of Mechanical Engineers, 1925- California Institute,

1919-
373 South Euclid Avenue

Doxarp Ryper Dickey, M.A.

Research Associate in Vertebrate Zoology

A.B., Yale University, 1910; M.A., (hon.) Occidental College, 1925.
California Institute, 1926-
514 Lester Avenue

PauL Sopurvus EpsteIN, PH.D.
Professor of Theoretical Physics

C.Sc.,, Moscow University, 1906; M.Sc., 1909; Ph.D., University of
Munich, 1914. Assistant in Physics, Moscow Institute of Agri-
culture, 1906-1907; Assistant in Physics, Moscow University,
1907-1909; Privat docent, Moscow University, 1909-1913; Privat
docent, University of Zurich, 1919-1922. California Institute,

1921~
709 Maple Street

Lucien Howarp GiLmore, A.B.

Professor of Physics

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

649 Galena Avenue

Freperic W. Hinricus, Jr., M.A,
Professor of Mechanics
Dean of Upper Classmen

A.B., Columbia University, as of 1902, M.A., (hon.) Occidental
College, 1926. Graduate of the United States Military Academy,
West Point, 1902, Assistant Professor, Professor of Applied
Mechanics, University of Rochester, 1910-1919. California In-

stitute, 1920-
1071 Garfield Avenue

CrintoNn KeLLy 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; MA "Harvard Ul’llVeI‘Slty, 1917. Cali-

fornia Instltute, 1909-
1325 Woodstock Road, San Marino
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GraHanm Arrax Laine, M.A.

Professor of Economics and Business Administration

B.A., University of Liverpool, 1908; M.A., 1909; Gladstone Prize
in History and Political Science, Rathbone Prize in Economics,
Liverpool University, 1907; Workers’ Educational Association
Lecturer in Economic History for Liverpool University, 1909-
1913; Secretary, Department of REducation, Government of
British 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, 1919-13921. California
Institute, 1921- 1081 Elizabeth Street

Joux RoBERTSON MaAcarrHUur, PH.D.

Professor of Languages
Dean of Freshmen

B.A., University of Manitoba, 1892; Ph.D., University of Chicago,
19038. 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

‘WirLisam BExNETT MUNRO, PH.D.
Lecturer on Modern Civilization*®

B.A., Queens University, 1895; M.A., 1896; LL.B., 1898; M.A,,
Harvard University, 1899; Ph.D., 1900; Parker Travelling Fel-
low, Harvard University, 1900-1901; M.A. (hon.) Williams Col-
lege, 1904; LL.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 Lecturer, 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

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

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

384 South Holliston Avenue

*Second and third terms, 1926-1927. On leave of absence from
Harvard University,
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CuesTER Stock, Pu.D.
Professor of Paleontology

B.S., University of California, 1914; Ph.D., 1917 Research Assistant

Department of Paleontology, University of California, 1917-1919;
Instructor, 1919-1921; Assistant Professor, Department of Geo-
logical sciences, 1921-1925. Investigator, Carnegie Institution of
Washington. Vertebrate Paleontologist, L.os Angeles Museum.

California Institute, 1926-
272 South Chester Avenue

Carr Crave Tromas, 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 TUniversity, 1913-1920. Manager, Machinery
Design and Fabrication, United States Government, Hog Island
Shipyard, 1917-1919 (on leave from Johns 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

FraxwxriNy Taomas, C.E.
Professor of Civil Engineering

B.E., University of Towa, 1908; C.E., 1913. Graduate work at

S.B.

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. S. Reclamation
Service, 1919. California Institute, 1913-

685 South El Molino Avenue

Ricuarp CHACE Torman, Pu.D.
Professor of Physical Chemistry and Mathematical Physics

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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Harry Crarx Vax Buskirk, Pu.B.
Professor of Mathematics
Registrar
Ph.B., Cornell University, 1897. California Institute, 1904~
3480 East Colorado Street

Wurran NosrE Lacey, PH.D.
Associate Professor of Chemical Engineering
A.B. in Chemical Engineering, 1911, and Chemical Engineer, 1912,
Leland Stanford Junior University; M.S., 1913, Ph.D., 1915,
University of California; Assistant in Chemistry, Leland Stan-
ford Junior University, 1911-1912; Assistant in Chemistry, Uni-
versity of California, 1912.1915; Research Chemist for Giant
Powder Co., San Francisco, 1915; Research Associate, Massa-
chusetts Institute of Technology, 1916. California Institute,
1916- . 334 Berkeley Avenue

Howarp Jorxsox Lucas, M.A.

Associate Professor of Organic Chemistry
B.A., Ohio State University, 1907; M.A., 1908; Assistant in Organic
Chemistry, Ohio State University, 1907-1909; Fellow in Chem-
istry, University of Chicago, 1909-1910; Chemist, Bureau of
Chemistry, United States Department of Agriculture, 1910-1912.
Chemist, Government of Porto Rico, 1912-1913. California In-
stitute, 1913- 97 North Holliston Avenue

Georee Rupert MacMinN, A.B.
Associate Professor of English Language and Literature

A.B., Brown University, 1905. Instructor in English, Brown Uni.
versity, 1907-1909; Iowa State College, 1909-1910; University of
California, 1910-1918. Manager of the University of California
Pregss, 1912-1913. Editor, University of California Chronicle,
1915, California Institute, 1918- 255 South Bonnie Avenue

Romeo Raour MarteL, S.B.
Associate Professor of Civil Engineering

S.B., Brown University, 1912. Instructor in Civil Engineering,
Rhode Island State College, 1913-1914; Instructor in Civil Engi-
neering, Mechanics Institute, 1914-1915. With Sayles Finishing
Plants, Saylesville, R. I., 1915-1918; with Atchison, Topeka and
Santa Fe Railway, Amarillo, Texas, 1918. Resident Engineer,
California Highway Commission, Willits, California, summer of
1921. Consulting Engineer on Bridge Design for City of Pasa-
dena, 1921-1924. Representative of Southern California Council
on Barthquake Protection at Third Pan-Pacific Science Con-

gress, Tokyo, 1926. California Institute, 1918-
690 South Mentor Avenue

Wirtrtanr Warppre MicuaEL, B.S.

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



18 CALIFORNIA INSTITUTE OF TECHNOLOGY

Wirtiam L. Staxron, B.A.
Physical Director

B.A., Dickinson College, 1903. Assistant Director of Physical Edu-
cation, Pratt Institute, 1903-1904; Director of Athletics and
Physical Education, Morristown School, 18%05-1906; Professor
of English and Director of Athletics, Hamilton Institute, 1906-
1908; Graduate student of English, Columbia University, 1907;
Director of Athletics and Instructor in Dramatics, Pomona Col-
lege, 1908-1916; Director of Athletics and Instructor in English
and Dramatics, Occidental College, 1916-1917; Director of Ath-
letics and Dramatics, Occidental College, 1919-1921. California

Institute, 1921- .
515 Manzanita Avenue, Sierra Madre

EarNEsT CHARLES WaTsoN, Pu.B.
Associate Professor of Physics
Ph.B., Lafayette College, 1914; Scholar in Physics, University of
Chicago, 1914-1915; Assistant in Physics, University of Chicago,
1915-1917. California Institute, 1919~
1124 Stevenson Avenue

Lutier Ewine WEAR, Pu.D.

Associate Professor of Mathematics
A.B., Cumberland University, 1902; Ph.D., Johns Hopkins Univer-
sity, 1918. Graduate student and fellow, Johns Hopkins Uni-
versity, 1908-1909, 1910-1913. Instructor in Mathematics, Uni-
versity of Washington, 1913-1918. California Institute, 1918-
68 South Grand Oaks Avenue

Ira SpraGUE Bowew, Pu.D.

Assistant Professor of Physics
A.B., Oberlin College, 1919; Ph.D., California Institute of Tech-
nology, 1926. Assistant in Physics, Universgity of Chicago, 1920-
1921, . California Institute, 1921-
1170 Steuben Street

Lovus J. CrateErgos, B.S. 15 C.E. Firsr LiuTteNANT

Corps of Engineers, U, 8. Army
Assistant Professar of Military Science and Tactics

Graduate, U. S, Military Academy, West Point, with rank of Second
Lieutenant, Field Artillery, 1920. Transferred to Corps of En-
gineers as Second Lieutenant, 1920. Graduate Engineer School,
Fort Humphreys, Virginia, 1921; B.S. in C.E., Rensselaer Poly-
technic Institute, 1922. California Institute, 1925-

315 South Mentor Avenue

RoscoE Giuxkey Dickinsox, Pu.D.
Assistant Professor of Physical 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



STAFF OF INSTRUCTION AND RESEARCH 19

SAMUEL StUuaRT MAackEOWN, PH.D.
Assistant Professor of Electrical Engineering
A.B., Cornell University, 1917; Ph.D., 1923. Instructor in Physics,
Cornell University, 1920-1923; National Research Fellow in
Physics, 1923-1926., California Institute, 1923-
615 South Mentor Avenue

Warrer Tickxor WHITNEY, Pu.D,

Assistant Professor of Physics
B.S., Pomona College, 1910; M.S., 1912; Ph.D., University of Chi-
cago, 1916. Staff of Mount Wilson Observatory, 1913 and 1917.
Fellow in Physics, University of Chicago, 1914-1916. California

Institute, 1917-
988 North Holliston Avenue

CLype Worre, Pu.D,
Assistant Professor of Mathematics

B.S., Occidental College, 1906; M.S., 1907; 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, 1916-1917. Teaching Fellow in
Mathematics, University of California, 1917-1919. Dean, Santa

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

James BEEBeE Brixsmane, Pu.D. *
Visiting Research Fellow in Physics
A.B,, Yale University, 1906; Ph.D., Harvard University, 1917. In-
structor in Physics, Williams Colle're 1919-1920; Assistant Pro-
fessor, 1920- California Institute, 1926~
359 South Wilson Avenue

Norroxn Apams KEnT, Pa.D. #*

Visiting Research Fellow in Physics
A.B., Yale University, 1895; Ph.D., Johns Hopkins University, 1901;
Assistant in Spectroscopy Yerkes Observatory, 1901-1903, Pro-
fessor of Physics, Wabash College, 1903-1906; Assistant Profes-
sor and Professor of Physics, Boston University, 1906- Fellow,
American Academy of Arts and Sciences. California Institute,

1926-
672 Oak Knoll Avenue

‘Wirtiam NoeL BircaBy, M.A.
Instructor in Mathematics

A.B., Hope College, 1893; M.A., Colorado College, 1905. Instructor,
Colorado College, 1905 and 1907; Instructor in Physics Univer-
gity of Southern California, summer session, 1916. California

Institute, 1918- .
1500 Sinaloa Avenue

*On leave of absence from Willlamsg College.
**On leave of absence from Boston University.
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Georce Bickrorp BrieHAM, JER.
Instructor in Engineering Drawing

Massachusetts Institute of Technology, 1910-1913. With William L.

Mowll, Architect, Boston, Massachusetts, 1413-1916. Instructor
in Engineering Drawing, Tufts College, 1918-1919; Instructor
in Engineering and Architectural Drawing, Massachusetts In-
stitute of Technology, 1919-1920. California Institute, 1923-
1371 San Pasqual

Frip J. Coxversg, 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-
168 South Craig Avenuc

Wieiam DwicHTr CrANE, A.B.
Instructor in English Language and Literature

A.B., Harvard TUniversity, 1816; Columbia TUniversity, 1916-1917.

California Institute, 1923- 1245 Arden Road

Crarence Vincext Erniorr, 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,
%izl‘%er Engine Works, Los Angeles, 1922. California Institute,

331 East 33rd Street, Los Angeles

Rexe Exger, M.S.

Instructor in Geology

3.8., University of Paris, 1909; M.S., 1912; Instructor in Chemistry,

Conservatoire des Arts and Metiers, Paris, 1911-1912; Associated
with the Anaconda Copper Mining Co., Anaconda and Butte,
Montana, 1913-1914 and 1920-1923; Chemical Engineer, Military
Research Laboratory, Sorbonne, Paris, 1914-1917; Member,
Scientific Commissions, U.S.A. and England, 1917-1918; Geolo-
gist, Saar Coal Mines, Saarbrucken, 1%18-1919; Professor of
Geology, Oklahoma School of Mines, 1923-1924; Assistant Pro-
fessor of Geology and Mineralogy, New Mexico School of Minges,
1924-1925; California Institute, 1925-

1148 Constance Strect
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ArTHUR FRrEDERICK HALL!
Instructor in Pattern Making and Machine Shop Practice (Part Time)

With Sullivan Machine Company, Claremont, N, H., 1891-1894; B.
Sturdevant Company, Jamaica Plain, Mass., 1894-1897;

Union Gas Engine Company, San Franclsco 1898-18%9; W. P.
Kidder Machine Company, Jamaica Plain, Mass., 1899-1907.

California Institute, 1912- 1090 North Stevenson Avenue

Oscar Lestie Hearn!
Instructor in Forging (Part Time)

Graduate, Normal Arts Department, Throop Polytechnic Instltute
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

Grorce Daxierl Hencxk?
Enstructor in Pattern Making (Part Time)

Graduate Manual Arts Department, Throop Polytechnic Institute,
1908. California Institute, 1917-
981 Garfield Avenue

Louis WixcHEsTER JonEs, A.B.
Instructor in English Language and Literature

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

Rosert Tarsor Kxarp, B.S.
Instructor in Mechanical Engineering
B.S., Massachusetts Institute of Technology, 1920. Designer with
M. Gay & Son, Refrigerating Engineers, 1920-1921. Califor-
nia Institute, 1922-
160 South Greenwood Avenue

WaLTER WiLLiaMm MARTIN®
Instructor in Wood Working (Part Time)

Graduate, Normal Arts Department, Throop Polytechnic Institute,
1900. California Institute, 1911-
1782 Rose Villa Street

Francis WiLLiam Maxstant, M.A.

Instructor in Electrical Engineering

M.E., Cornell University, 1816; Certificate of E.E., 1916; M.A., Cali-

fornia Institute of Technology 1925. Draftsman and De31gner

Otis Elevator Company, 1916-1917. Assistant in the Electrica

Research Division, Interborough Rapid Transit Company, 1917-

1919, Assistant in the Thomas A. Edison Laboratories, 1919.
California Institute, 1919-

3782 Elma Road

1Associated with the Pasadena High School.
2Associated with the Pasadena City Schools.
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ALBERT ADAMS MERRILL
Instructor in Experimental Aeronautics and in Accounting

California Institute, 1918- .
1172 North Michigan Avenue

Hagrowp Z. MusseLmaN, A.B.
Instructor in Physical Education

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

Institute, 1921-
834 East California Street

Warrer Witriams OGIEr, Jgr., 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

Frances HALSEY SPINING

Librarian
California Institute, 1914-
1067 North Catalina Avenue

ALEXANDER J. SmiTH*
Band Instructor

California Institute, 1924-
1860 West Forty-first Place, Los Angeles

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

Institute, 1925~
840 Center Street

Ernest Haywoop Swirr, Pu.D.
Instructor in Analytical Chemistry

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

) 1181 Lura Street

Ray Epwarp UNTEREINER, A.M.

Instructor in Economics and History
A.B., University of Redlands, 1920; A.M., Harvard University, 1921.
Instructor in Economics, Harvard University, 1921-1923; Pro-
fessor of Public Speaking, Huron College, 1923-1924; Instructor
in Hconomics and Social Science, Joliet Junior College, 1924-
1925, Member of California Bar. California Institute, 1925-
967 Dale Street

*Associated with the Roosevelt High School, Los Angeles.
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Ricaaep McLEan Bapcer, Pr.D,
Research Fellow in Chemistry
B.S., California Institute of Technology, 1921; Ph.D., 1924. Califor-

nia Institute, 1921- . .
215 Highland Place, Monrovia

Urric Bax~ister 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. Kerra Brewer, 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

Roserr Capy Burr, Pu.D.

Research Fellow in Physics
E.E., Cornell University, 1921; Ph.D., California Institute of Tech-
nology, 1926. California Institute, 1921- .
327 South Michigan Avenue

G. Harvey Cameron, Pu.D.
Research Fellow in Physics

B.Sc., University of Saskatchewan, 1922; Ph.D., California Institute
of Technology, 1926. California Institute, 1922- .
371 South Wilson Avenue

GerzaRD H. Dicxr, Pu.D.
National Research Fellow in Physics

Nat. Phil, Cand., University of Leiden, 1923; Nat. Phil. Doctrs.,
1925; Ph.D., University of California, 1926, .
141 South Michigan Avenue

Lee Arvin DuBrmce, Pu.D.
National Research Fellow in Physics

A.B., Cornell College, 1922; M.A., University of Wisconsin, 1924;
Ph.D., 1926. Instructor in Physics, University of Wisconsin,
1925-1926. California Institute, 1926- A

355 North Holliston Avenue

Carr Ecxart, Pu.D.

National Research Fellow in Physics

B.S., Washington University, St. Louis, 1922; Ph.D., Princeton
University, 1925. California Institute, 1925-
492 Center Street

Frank THoMPSON GUCKER, JR., Pu.D.
National Research Fellow in Chemistry
A.B., Haverford College, 1920; A.M., 1921; Ph.D., Harvard Univer-

sity, 1925. California Institute, 1925-
406 South Chester Avenue
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Winiam Veramicrion Houstow, Pu.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~
335 South Parkwood Avenue

Artaur Jounx Lixpsay Hvurcminsox, A.B.

Research Fellow in Physics (Standard Oil Company)

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

700 California Bank Building, Los Angeles

Roy Jaumes Kex~epny, Pu.D.
National Research Fellow in Physics

A.B., Cornell University, 1921; Ph.D., Johns Hopkins University,
1924. California Institute, 1924-
1661 North Fair Oaks Avenue

Artaur Louis Kiein, Pu.D.

Research Fellow in Physics
B.S., California Institute of Technology, 1921; M.S., 1924; Ph.D.,
1925. California Institute, 1921~
125 Fremont Place, Los Angeles

Joser Marravenm, Pu.D,
Fellow in Physics of the International Education Board
Ph.D., University of Vienna, 1920. Assistant in Physics, University
of Vienna, 1920-1926, California Institute, 1926-
Faculty Club

Grexnx H. Parvrr, M.S., SEcoxp LIEUTENANT
Signal Corps, U. S. Army
Research Fellow in Physics (Signal Corps)

Graduate U. 8. Military Academy, with rank of Second Lieutenant,
Signal Corps, 1923; M.S., Yale University, 1924, Instructor, Sig-
nal School, U. S. Army, 1925. California Institute, 1926-

1147 Lura Strect

Lixus Carn Pacrivg, Pre.D.*
Research Fellow in Chemistry
B.8., Oregon Agricultural College, 1922; Ph.D., California Institute
of Technology, 1925. California Institute, 1922-
Craries HorpeEx Prescorr, Pu.D.

Research Fellow in Chemistry s
A.B., Yale University, 1922; Ph.D., California Institute of Tech-
nology, 1926. California Institute, 1923-
45 FEureka Street

*On leave of absence for study in Germany, 1926-27, as Fellow
of John Simon Guggenheim Memorial Foundation,
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Avrrrep Crawrorp RoBerTson, Pa.D.
National Research Fellow in Chemistry

B.S., Oregon Agricultural College, 1922; M.S., University of Wis-
consin, 1924; Ph.D., 1925. California Institute, 1925-

940 Del Mar Street

Avrrrep WALTER S1MoN, Pu.D.
National Research Fellow in Physics
B.S., University of Chicago, 1921; Ph.D., 1925. California Insti-

tute, 1925~
909 Boylston Street

Wirrtam RarepH SmyYTHE, Pr.D.

Research Fellow in Physics

A.B., Colorado College, 1916; A.M., Dartmouth College, 191%9; Ph.D.,
University of Chicago, 1921. Professor of Physics, University
of the Philippines, 1921-1923. National Research Fellow, Cali-
fornia Institute, 1923-1926. California Institute, 1923-

406 South Chester Avenue

Lars Taomassex, B.S,
Fellow in Physics of the International Education Board

B.S., Norway lInstitute of Technology, 1919. Assistant of Norwegian
State Raw Material Committee, 1919. Research Assistant, Min-
i}gg‘}ogical Institute, Oslo, Norway, 1919-. California Institute,

207 South Catalina Avenue

Orwver Reyxorps Wurr, Pa.D.
National Research Fellow in Chemistry
B.S., Worcester Polytechnic Institute, 1920; M.S., The American
University, 1922; Ph.D., California Institute of Technology, 1926.

California Institute, 1923-
140 South Bonnie Avenue

Dox M. Yost, Pua.D.

Research Fellow in Chemistry
B.S., University of California, 1923; Ph.D., California Institute of
Technology, 1926. California Institute, 1924-

273 South Hudson Avenue

Weranmmir M. ZAIKOWSKY
Research Fellow in Physics (Standard Oil Company)

Graduate of Michel's Artillery Academy, 1911, Research Officer of
Main Artillery Board (Russia), 1911-1914; Repetitor of Michel’s
Artillery Academy, 1914-1915. Captain of Russian Artillery,
1914-. Member of Russian Artillery Commissions in the United
States, 1915-1921. California Institute, 1923-

346 South Michigan Avenue
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Irrrz Zwicky, Pu.D.
Fellow in Physics of the International Education Board

Graduate, Eidg. Technische Hochschule, Zurich, 1920; Ph,D., 1922,
Assistant in Physics, HEidg. Technische Hochschule, 1921-1925.

California Institute, 1925-
27 South Wilson Avenue

Avpirevs Messerry Banrn, B.S.
Assistant in Chemistry
B.S.,IQCalifornia Institute of Technology, 1926. California Institute,

i 447 South Lake Avenue

Artimur Perry BanTa, A.B.
Teaching Fellow in Engineering
A.B., Stanford University, 1926. California Institute, 1926-
622 Oakland Avenue

WaRREN Prigrrs BaxTer, M.S.
Teaching Fellow in Chemistry

B.S., California Institute of Technology, 1924; M.S., 1926. California
Institute, 1924-

1125 Avoca Avenue

Arxorn Orvinee Becxaay, B.S.

Teaching Fellow in Chemistry

B.S., University of Illinois, 1922; M.S., 1923. With Bell Telephone
Laboratories, 1924-1926. California Institute, 1926-

1347 Topeka Street

Vicror Huco Bexiorr, B.A.
Assistant in Physics
B.A., Pomona College, 1921. California Institute, 1921-
1295 East Villa Street

Jacos Liovyp Boux, B.S.
Assistant in Physics

B.S., Pennsylvania State College, 1924; Research Assistant, Harvard
University, 1924-1926. California Institute, 1926-

1220 Summit Avenue

Wirrarp Caaries Bruce, B.A.
Assistant in Physics
B.A., University of Minnesota, 1926. California Institute, 1926-
Faculty Club

Joix Stuart Caneserr, B.S.
Research Assistant in Physics (Standard Oil Company)
B.S., California Institute of Technology, 1926. California Institute,
1926-

873 North Chester Avenue
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Janes MAURICE CARTER, B.S.

Du Pont Feliow in Chemistry
B.S.,ggalifornia Institute of Technology, 1926. California Institute,
1

7515 Hampton Avenue, Hollywood

Cuarres Hawrey CarrwricHT, B.S,
Teaching Fellow in Engineering
B.S.iggglifornia Institute of Technology, 1926. California Institute,

R.F.D, Box 485-6, San Gabriel

CHARLES Romerr Darmy, A.B.
Assistant in Physics

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

Roserr HENNAm Dartron, M.S.
Teaching Fellow in Chemistry
B.S., California Institute of Technology, 1925; M.S., 1926, California

Institute, 1925-
Faculty Club

Rarepa Komiravscu Day, Pu.B.
Teaching Fellow in Chemistry

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

Rosert TrouTMAN Dirrow, B.S.
Research Assistant in Chemistry (Petroleum Research Institute)
B.S.iQCalifornia Institute of Technology, 1925. California Institute,

i TFaculty Club

JessE WiLLiam MoxroE DuMoxp, M.S.
Research Fellow in Physics
B.8,, California Institute of Technology, 1916; M.S. in E.E., Union

College, 1918. California Institute, 1921-
615 South Mentor Avenue

James Huven Hamivron, B.S.
Assistant in Electrical Engineering
B.S.igcalifornia Institute of Technology, 1925. California Institute,

i 1634 South Western Avenue, Los Angeles

CrauvnpE DEwWAYNE Havwarn, B.S.
Assistant in Electrical Engineering
B.S.ig(}alifornia Institute of Technology, 1926. California Institute,

) 1156 Steuben Street
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Hervey C. Hicks, M.S.
Teaching Fellow in Physics
Ph.Elié,z}Iniversity of Chicago, 1921; M.S., 1922, California Institute,

1464 Atchison Street

Avsert CLarENCcE Hobnges, M.A.
Assistant in Physics

B.A., University of Texas, 1921; M.A., 1924, Instructor in Physics,
University of Texas, 1923-1926. California Institute, 1926~

425 South Hudson Avenue

Kexxerin Kxteur ItviowortH, M.A.

Assistant in Physics
A.B., Colorado College, 1924; MA Dartmouth College, 1926. Cali-
fornia Institute, 1926-

1122 Division Street
SypNEY BErrinsoNn Ixeram, B.A.
Assistant in Physics
B'Af University of British Columbia, 1925. California Institute,

i 1164 Steuben Street

Grorce RoBErT JAFFRAY, B.S.
Assistant in Modern Languages
B.S., California Institute of Technology, 1926. California Institute,

. 225 South Holliston Avenue

Norris Jorrnstox, S.M,

Assistant in Physics
S.B., Massachusetts Institute of Technology, 1924; S.M., 1925. Cali-
fornia Institute, 1926- .
Faculty Club

Wirriam Asserr LEWIs, Jr., B.S.
Research Assistant in Electrical Engineering
(Westinghouse Electric and Manufacturing Company)
B.S.igc(?lifornia Institute of Technology, 1926. California Institute,

664 South Lake Avenue

FrepERICK CmarLEs Linpvarn, B.S.

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

Doxarp Horr LouenRringe, B.S.
Teaching Fellow in Physics
B.S‘iggalifornia Institute of Technology, 1928. California Institute,

) 2331 North Lake Avenue, Altadena
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Harraym Evans MENDENIIALL, B.S.
Teaching Fellow in Electrical Engineering

B.8., ®hitman College, 1921, California Institute, 1922-
371 South Wilson Avenue

Crexext Daxx Meserve, M.A.

Teaching Fellow in Geology
B.A., Yale University, 1920; M.A., University of California, 1924.
Instructor in Chemistry, Franklin High School of Los Angeles,
1924-1926. California Institute, 1926-
676 South Carondelet Strect, Los Angeles

CrarRk Brawcuarp MurLikawN, A.B.
Teaching Fellow in Physics

A.B., Yale University, 1924. California Institute, 1925-
300 Palmetto Drive

ArpaN Crmarres Gray Mircmern, M.S.
Teaching Fellow in Chemistry
B.S.iggjniversity of Virginia, 1923; M.S., 1924. California Institute,
4 -

529 South El Molino Avenue

MarTiN EMERY NoORDBERG, M.S.
Teaching Fellow in Chemistry
B.S., Iowa State College, 1924; M.S., 1925. California Institute, 1925-
Faculty Club

JorNx WILIRED PaTTERSON, M. A.
Teaching Fellow in Geology

E.Met., Colorado School of Mines, 1925; M.A., University of Wyo-
ming, 1926, California Institute, 1926-
2438 West Avenue 30, Los Angeles

Boris Poporsky, M.A.
Assistant in Physics

B.S. in KE.B., University of Southern California, 1918; M.A. 1926.
Instructor in Physics, University of Southern California, 1919-

1921. <California Institute, 1926- X
394 South Michigan Avenue

Ricaarn Durant PomEeroy, B.S.
Research Assistant in Chemistry (Standard Oil Company)
B.S., California Institute of Technology, 1926, California Institute,
1926-

173 South Meredith Avenue

Frep Lroyp Poore, M.S.
Teaching Fellow in Electrical Engineering
B.S., Throop College of Technology, 1917; M.S., Union College, 1919.

California Institute, 1920-
. 323 South Chester Avenue
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PROFESSORS

Szuart J. Bates, Physical Chemistry

James E. Beir, Chemistry

ArtHUR A. Noygs, Chemistry

Ricaarp C. ToLman, Physical Chemistry and Mathematical
Physics

ASSOCIATE PROFESSORS
Wirriam N. Lacey, Chemical Engineering
Howarp J. Lucas, Organic Chemistry

ASSISTANT PROFESSOR
Roscor G. Dickinson, Physical Chemistry

INSTRUCTOR
Ernest H. Swirr, Analytical Chemistry

NATIONAL RESEARCH FELLOWS

Utrric B. Bray AvrrreD C. RoBERTSON
Frank T. Gucker, Jr. Ouiver R. WuLr

RESEARCH FELLOWS

Ricuarp M. Babeer Cuaries H. PrescorT
Linus C. PavriNg Don M. Yost

TEACHING FELLOWS AND ASSISTANTS

Avrrurus M. BarLr Arrax C. G. MITCcHELL
WarreN P. BaxTER MarTiN E. NoRDBERG
Arwvorp O. BECKMAN Ricaarp D. PomEeroy
James M. CArTER HerMman F. Scuaotr
RoserT H. DaLTON Naruan ¥. Scupper
Rarpu K. Day Harorp H. STEINOUR

RoserT T. DiLLON Wirriam Urze



STAFF OF INSTRUCTION AND RESEARCH 37
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Historical Sketch

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, has
just been completed. During the years 1920 to 1923, the
Norman Bridge Laboratory of Physics, given by the late
Dr. Norman Bridge of Chicago, was erected. Dr. Robert
A. Millikan became Director of this Laboratory in 1921.
In 1922, Culbertson Hall, an auditorium seating 500 per-
sons, was erected. In 1924, the High—Potelltial Research
Laboratory was built and equipped through the cooperation
of the Southern California Edison Company. A new lab-
oratory of Steam Engineering and an Engineering Research
Laboratory, and a Seismological Laboratory have been re-
cently erected. 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 and
his associates.
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Eight acres have recently been added to the campus,
giving it an area of thirty acres. On the new extension is
an attractive residence which is used as a club-house for
the faculty and graduate students. Fuller provision for
undergraduate student life on the campus has been made
by the erection of a temporary building provided by Mr.
and 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
a period of years for the support of researches on the struc-
ture of matter and the nature of radiation, under the direc-
tion 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 Foun-
dation has, through the National Research Council, pro-
vided payments totalling about $30,000 a year to National
Research Fellows now working at the Institute. An en-
dowment of $60,000 has also been given by Robert Roc
Blacker and Nellie Canfield Blacker for the support of re-
search and for scholarships for undergraduate and graduate
students.

During the summer of 1926, there was established at the
Institute the Daniel Guggenheim Graduate School of Aero-
nautics, provision for which was made by the Daniel Gug-



42 CALIFORNIA INSTITUTE OF TECHNOLOGY

genheim Fund for the Promotion of Aeronautics, Inc., by
an appropriation of about $200,000 for the erection and
equipment of a building, and $15,000 a year for support
of the School through a period of years. The work of the
new School of Aeronautics has already been inaugurated;
and the building, which is to house a ten-foot wind tunnel,

is under construction.



Educational Haolicies

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 Institute shall offer two four-year undergradu-
ate Courses, one in Engineering and one in Science. Both
of these Courses shall lead to the degree of Bachelor of
Science and they shall also possess sufficient similarity to
make interchange between them not unduly difficult.

(2) The four-year undergraduate Course in Engineer-
ing shall be of a general, fundamental character, with a
minimum of specialization in the separate branches of en-
gineering. It shall include an unusually thorough training
in the basic sciences of physics, chemistry, and mathematics,
and a large proportion of cultural studies; the time for this
being secured by eliminating some of the more specialized
technical subjects commonly included in undergraduate en-
gineering courses. It shall include, however, the profes-
sional subjects common to all branches of engineering. It
is hoped in this way to provide a combination of a funda-
mental scientific training with a broad human outlook, which
will afford students with engineering interests the type of
collegiate education endorsed by leading engineers—one
which avoids on the one hand the narrowness common with
students in technical schools, and on the other the super-
ficiality and the lack of purpose of many of those taking
academic college courses.

(8) Tifth-year Courses leading to the degree of Master

of Science shall be offered in the various branches of engi-
neering—for the present in civil, mechanical, electrical, aero-
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nautical, and chemical engineering. In these Courses the
instruction in basic engineering subjects shall be maintained
at the highest efficiency so that the graduates from them
may be prepared with especial thoroughness for positions
as constructing, designing, operating, and managing engi-

neers.

(4) The four-year undergraduate Course in Science
will afford, even more fully than is possible in the Engi-
neering Course, an intensive training in physics, chemistry,
and mathematics. In its third and fourth years are in-
cluded groups of optional studies which will permit either
some measure of specialization in one of these basic sciences
or the acquirement of the principles of geology and paleon-
tology, or of engineering. This Course shall include all
the cultural studies of the Engineering Course, and in addi-
tion instruction in the German and French languages. Its
purpose is to provide a collegiate education which, when
followed by one or more years of graduate study, will best
train the creative type of scientist or engineer so urgently
needed in our educational, governmental, and industrial
development, and which will most effectively fit able stu-
dents for positions in the research and development depart-
ments of manufacturing and transportation enterprises.

(5) Fifth-year Courses leading to the degree of Master
of Science shall be offered in the sciences, especially in
physics, mathematics, chemistry, geology and paleontology,
and chemical engineering. A considerable proportion of the
time of these Courses is devoted to research. These are
supplementary to the Undergraduate Course in Science, and
are intended to continue the training for the types of pro-
fessional positions referred to in the preceding paragraph.
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(6) Throughout the period of undergraduate study
every effort shall be made to develop the character, ideals,
breadth of view, general culture, and physical well-being
of the students of the Institute. To this end the literary,
historical, economic, and general scientific subjects shall
continue to be taught by a permanent staff of men of mature
judgment and broad experience; the regular work in these
subjects shall be supplemented by courses of lectures given
each year by men of distinction from other institutions; and
the weekly assemblies addressed by leading men in the fields
of education, literature, art, science, engineering, public
service, commerce, and industry shall be maintained as ef-
fectively as possible. Great importance is also attached to
making the campus attractive in its architectural and land-
seape features, because of the influence of such surroundings
on the students and on the public. Moderate participation
of all students in student activities of a social, literary, or
artistic character, such as student publications, debating and
dramatic clubs, and musical clubs shall be encouraged; and
students shall be required to take regular exercise, prefer-
ably in the form of intramural games or contests affording
recreation. It is the purpose of the Trustees to create as
rapidly as possible additional facilities for these student
activities by the erection of a student union, a gymnasium,
and dormitories. '

(7) In all the scientific and engineering departments of
the Institute research shall be strongly emphasized, not only
because of the importance of contributing to the advance-
ment of science and thus to the intellectual and material’
welfare of mankind, but also because research work adds
vitality to the educational work of the Institute and devel-
ops originality and creativeness in its students. To insure
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the development of research the Trustees will provide for it
financially, not, as is so often the case, out of the residuc
that may be left after meeting the demands of the under-
graduate work, but by duly limiting the extent of this work,
and by setting apart, in advance, funds for research and

graduate study.

(8) In order that the policies already stated may Dbe
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 registration of students at any
period shall be strictly limited to that number which can be
satisfactorily provided for with the facilities and funds
available. And students shall be admitted, not on the basis
of priority of application, but on that of a careful study of
the merits of individual applicants, so that the limitation
may have the highly important result of giving a select body
of students of more than ordinary ability. A standard of
scholarship shall also be maintained which rapidly elimi-
nates from the Institute those who, from lack of ability or
industry, are not fitted to pursue its work to the best ad-

vantage.



RKequirements for Admission

ADMISSION TO THE FRESHMAN CLASS

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
. Y Plane and Solid Geometry. e 1%
Group A ( Trigonometry b
PhYSICS oo 1
Chemistry 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,
1927, may take the examinations Monday and Tuesday,
June 27th and 28th, or Monday and Tuesday, September
19th and 20th.

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-
factory evidence of recent vaccination.

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, Chemistiy, or United States History and Government
must present their notebooks at the time of the examination. The
schedule for 1927 is as follows: Wednesday, September 21, 9:00 A. M.,
Mathematies; 2:00 P.M., English., Thursday, September 22, 2:00
P.M., History and Foreign Languages. X

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 20 to 25, 1927.
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 23, 1927.
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Application for admission to the Institute may be made at
any time, but there is a distinct advantage in having it on
file by the first of May, or even earlier. This enables the
Institute to make full use of all information available from
high school sources. Applicants whose preparatory work
is complete should submit certificates of recommendation
from the principals of their high schools, together with
their complete scholastic record before taking the entrance
examinations. Applicants who wish to take the spring en-
trance examinations and who have completed their pre-
paratory work but are not able to secure their scholastic
records before the examinations, will be admitted to the
examinations if such a request is received from their prin-
cipals. Certificates of recommendation and scholarship
records of students who have taken the examinations under
the above arrangement should be forwarded to the Institute
as soon as possible after the completion of the preparatory
work.

No decision can be reached as to the admission of a stu-
dent until his principal’s recommendation and his complete
scholastic record are received. Applicants are advised to
take the June examinations if possible.

Blanks for the physician’s certificate, application for ad-
mission to the Institute, and certificate of recommendation
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 Ist, together with the registration fee of
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$10.00 (which will be deducted from the first-term tuition).
Checks or money orders should be made payable to the
California Institute of Technology.

ADMISSION OF UNDERGRADUATES FROM OTHER
COLLEGES TO UPPER CLASSES

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. It is well for students
planning to transfer to send their credentials to the regis-
trar at an early date; they should arrange for a personal
interview, if possible. Physicians’ certificates and certifi-
cates of vaccination are required as in the case of students
entering the freshman class. They will also take examina-
tions in Mathematies, Physics, and Chemistry; except that
the examination in the latter subject is required only of
those desiring to pursue the Course in Science. In addition,
students desiring credit for work in Engineering Courses
taken elsewhere will be required to pass review examina-
tions in these subjects unless both the quality and extent of
their previous work appears to be entirely satisfactory.
The examinations in Mathematics and Physies taken by
students planning to transfer to the third and fourth-year
classes are the review examinations required of all students
of the Institute before they undertake the work of the third
vear (see page 51), and are taken at the same time by both
regular and transfer students. Copies of previous examina-

tion papers will be sent applicants upon request.
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For men planning to enter the sophomore year, similar
review examinations in Mathematics and Physics covering
the work of the freshman year are required.

The examinations may be taken either in June or in Sep-
tember. The schedule for 1927 is as follows: Friday, June
10, 9:00 A. M., Mathematics; 1:30 P. M., Chemistry. Sat-
urday, June 11, 9:00 A. M., Physics. Tuesday, September
20, 9:00 A. M., Mathematics; 1:30 P. M., Physics. Wed-
nesday, September 21, 9:00 A. M., Chemistry.

Applicants for admission to the third and fourth years
whose credentials have been approved may take advantage
of the review courses in Mathematics and Physics to pre-
pare for their examinations. These courses are offered
during the three weeks preceding the opening of the fall
term. The fee is $20 for each course. Applicants residing
at a distance may take the June examinations elsewhere
than at the Institute, provided arrangements are made in

advance.

Because of the very thorough, intensive study of physics
and mathematics 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 Institute Courses without incurring much loss
of time and serious difficulty in the pursuit of the more ad-
vanced subjeets. Students intending to complete the Insti-
tute Courses are therefore recommended, as far as possible,
to take their freshman and sophomore work also at the

Institute.
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ADMISSION OF COLLEGE GRADUATES

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 Imstitute’s Undergraduate Courses. If
these provisos are not fulfilled, examinations are required
as in case of non-graduates.



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 Physics, 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 rooms and apparatus rooms, three classrooms, three
laboratories for advanced instruction, nine offices, a stock
and chemical room, the graduate library of physics, and
twelve research rooms, besides shops, machinery, switch-
board, and storage battery rooms.

The second unit 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 other 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 physics. The
Trustees have undertaken to provide for the work of the
department of physics an income of $95,000 a year. This
includes both 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 Carnegie Institution of Washington $15,000 a year for a
period of years to be used in researches in physics to be con-
ducted at the Institute under the direction of Dr. Millikan.

The relations of the Institute with the staff of the Mount
Wilson Observatory are 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
Physies Club.

THE HIGH-POTENTIAL RESEARCH LABORATORY

A high-potential laboratory, provided by the Southern
California Edison Company, forms a companion building
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
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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
cfliciency 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-
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 arc also provided, including a well-equipped
instrument shop, a students’ carpenter shop, a glass-blow-
ing room, a storage battery room, and large photographic
dark rooms,
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Ample funds are available for the purchase of special-
apparatus and supplies. An endowment of $100,000 pro-
vides an annual income of $20,000 for chemical rescarch.
In addition to the Institute funds available for research
the Carnegie Corporation of New York has provided,
through the Carnegie Institution of Washington, $15,000
a year for five years to be used in researches in chemistry
to be conducted at the Institute under the direction of Pro-
fessor 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, has just been completed. This addition,
which adjoins the first unit on the west, is approximately 80
feet by 50 feet in area, and is two stories in height. It con-
tains 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 were Bertram G. Goodhue Associates,
with Clarence S. Stein as consultant. The research facil-
ities provided in this addition will make possible the devel-
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-
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sistent with its size. It includes apparatus for grinding
and pulverizing, roasting, melting, mixing, dissolving, ex-
tracting, pumping, decanting, centrifuging, 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. One 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 800 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.

SEISMOLOGICAL RESEARCH LABORATORY

A Seismological Research Laboratory, located on a site
west of the Arroyo Seco, has recently been completed. In
it will be carried on studies on earth movements. The gen-
eral 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. Mr. Harry O. Wood will be in im-
mediate charge of the investigations; and with him Dr. J.
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A. Anderson, of the Mt. Wilson Observatory, and Prof.
John P. Buwalda of the Institute's Geology Department,
will directly cooperate.

CULBERTSON HALL

Culbertson Hall, a beautiful auditorium seating 500 pexr-
sons, erected in 1922, provides facilities for the Institute
assemblies, lectures, and concerts, as well as for various
social functions both of students and faculty. It was
named in honor of the late Mr. James A. Culbertson, who
was a trustee of the Institute and Vice-President of the
Board during the yecars 1908 to 1915.

LIBRARIES

The library of the Institute comprises the General Libra-
ry and three departmental libraries: for Physics, Chemistry,
and Geology. The General Library, situated in the central
unit of the Norman Bridge Laboratory of Physics, contains
the books, periodicals, and society papers on engincering,
literature, history, economics, general science, and other gen-
eral subjects. With it is incorporated the Webb Library,
which is a collection of some 3,000 volumes largely in
French and German and in popular science. This library,
together with an endowment of $80,000, is the gift of the
late William E. Webb of New York.

The Physics Library is situated in the east wing of the
Norman Bridge Laboratory of Physics, and contains all
books and periodicals required for the advanced study of
physics and mathematics. An endowment of $40,000 for
books for this library is the gift of the late Dr. Norman
Bridge.

The Chemistry Library is located on the first floor of the
new unit of the Gates Chemical Laboratory. This library
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contains the books and periodicals on chemistry and chemi-
cal engineering.

The Geology Library is situated on the second floor of the
west wing of the Norman Bridge Laboratory of Physics.
Dr. Ralph Arnold bas recently given his valuable  geological
library to the Institute.

More than 150 periodicals are received regularly by the
Institute Library.

OTHER BUILDINGS

In addition to these permanent buildings, a temporary
dormitory affords accommodations for about sixty students;
and other temporary buildings house the hydraulic and
steam laboratories, the research work in aerodynamics pend-
ing the crection of the new laboratory of the Guggenheim
School, and the departments of military engineering and
physical education.



Expennes

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. (For graduate students sce pages 97 and
107.)

The Associated Student Body fee, payable by all under-
graduate students, 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 deposit of $10 is required the first year, and $15 the
last three years, to cover breakage and loss of laboratory
materials. There are also small deposits for locker keys
and for padlocks issued in the drawing rooms. Deposits
are also required to cover the expense of inspection trips
taken by students in various courses.

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 1928, Mr. Howard R. Hughes, of Galveston, Texas,
gave $5,000 to constitute an additional fund for loans to
students. Recently Mr. Raphael Herman, of Los Angeles,
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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. Additional gifts of
£5,000 and $1,000 have been made by anonymous donors
for the same general purpose.

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 Fund, thereby mak-
ing provision for the employment of a limited number of
students in the various departments of municipal work.
Under the provisions of this Fund, students approved by
the faculty are employed in the Municipal Lighting De-
partment, and other departments of the city of Pasadena,
thereby gaining valuable practical experience.

STUDENT EMPLOYMENT

The Institute endeavors to be of assistance in aiding
students to find suitable employment when it is necessary
for them thus to supplement their incomes in order to 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,
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airy, and well-lighted rooms for sixty students. Several
of the rooms have sleeping porches, and there are attractive
living and recreation rooms. Table board on the cafeteria
plan is furnished to the students living in the dormitory,
and to other students who desire it.

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



Regintration and General Regulations

Registration for the second term, 1926-1927, will take
place January 8, 1927 (9 AM. to 8 P.M.); for the third
term, March 28, 1927 (9 AM. to 8 P.M.). Registration
for the first term, 1927-1928, will take place, for freshmen,
September 22, 1927 (9 A.M.), and for other students Sep-
tember 28, 1927 (9 A M. to 3 P.M.), and September 24,
1927 (9 A. M. to 12 M.). A special fee of two dollars is
charged for registration after these dates.

The schedule of studies for each student is made out by
the Registration Committee, and the student, after 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
stndy:

4 denotes Marked Distinction,

8 denotes Above Average,

2 denotes Average,

1 denotes Below Average,

C denotes Conditioned,

F denotes Failed,

i denotes Incomplete.

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

Conditioned indicates deficiencies other than 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
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can be allowed only for serious cause, such as physical in-
ability to be present.

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 sue-
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
year's work of any specified course, if during the year he
has not received 285 credits (corresponding to an average
of 95 credits per term). A student who has met the mini-
mum requirements term by term, but has failed to meet
this annual requirement should communicate with the Reg-
istrar imimediately 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. For example, a man carrying
32 units of work shall be expected to obtain four-fifths of
80, or 64 credits per term to remain off probation.

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

Petitions for immediate reinstatement from students who
are dismissed for low scholarship will not be entertained
by the faculty, except in cases of sickness or other 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 st the Institute, and then only
till the end of that year.
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With the permission of the Registration Committee, a
student of ability who must support himself wholly or in
part by outside work and consequently would be unable to
meet the scholarship requirements in four years, may be ad-
mitted at the beginning of his sophomore year to a part time
schedule allowing an extra year for the completion of his
course. The scholastic standing of students in these part-
‘time courses shall be determined on the basis of seventy-
five per cent of the credits mentioned in scholastic require-
ments 1, 2, and 8 above. Tuition shall be at the rate of
$200 per year.

Applications for registration in excess of the prescribed
number of units must be approved by the Registration Com-
mittee.

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

Freshmen should make application, shortly before the
close of the school-year, for admission to the second-year of
the Course in Engineering or of the Course in Secience.
Because of limited laboratory accommodations, only 40 stu-
dents can for the present be admitted to the Course in

“Science.



Reguirements for Graduation

TFor graduation students must complete such work as is
prescribed by the faculty for their respective courses,
amounting to approximately 620 units; and must maintain
such standing as will give them 1,140 credits (see page 67).
Students who make 1,680 credits will be graduated with
honor.

A student must file with the Registrar a declaration of
his candidacy for the degree of Bachelor of Science on or
before the first Monday of December preceding the date
at which he expects to receive the degree. His record at
the end of that term must show that he is not more than 21
units and not more than 40 credits bchind 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.



Lxtra-Cuericulum Opportunities

LECTURE AND CONCF:RT 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 the Los Angeles Philharmonic Orchestra and noted
artists under the auspices of the Pasadena Music and Art
Association. 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 Exec-
utive Committee of the Student Body.

The Associated Students exercise general direction of
matters of undcrgraduate concern in cooperation with the
faculty. Athletic contests are managed by the Athletic
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Council, composed of faculty and student representatives.
The student body, through its elected representatives, man-
ages Tue Caurornia TEcH, a semi-weekly paper, and the
Bic T, the annual. A glee club, an orchestra, and a band
are maintained, with assistance from the Institute. There
are at the Institute student branches of the American Insti-
tute of Electrical Engineers, the American Society of
Mechanical Engineers, and the American Society of Civil
Engineers. A Chemists’ Club includes men interested in
this particular field. 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 Institute,
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, an honor 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 represented
the Institute in intercollegiate debate, oratorical or extem-
pore contests. At the national conventions held every even-
numbered vear, the Institute speakers have an opportunity
to compete for national honors in the forensic field. On
the odd-numbered years they enter the competition for the
trophies offered by the Pacific Province of the order.

The forensic interests of the Institute include also mem-
bership in the Southern California Public Speaking Associa-
tion. Under the auspices of this association the Institute
debaters engage in an annual schedule of six debates with
other Southern California colleges, and in annual oratory
and extempore contests. Debates are also scheduled with
other nearby colleges, and frequently with eastern teams
traveling through California. On the Pi Kappa Delta
trips to the National Conventions, debates are scheduled
with the best of the institutions that can be met en route.
Institute orators also compete in the annual contest of the
Peace Association, and the Better America League contest
on the Constitution.

To train the Institute speakers for these various inter-
collegiate contests, a debate course is offered by the English
department, and much individual coaching is given the mem-
bers of the teams. During the second and third terms a
special class for freshmen gives the members of that class
an opportunity to prepare for the freshman debates, in
which the first-year men of six other colleges are met. A
number of intramural practice debates, and the annual con-
test for the Conger Peace Prize, afford all men interested
in public speaking an opportunity to develop their abilities.
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Exceptional facilities in dramatic work are afforded the
student. Each 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 forensic contests.

A thriving Young Men’s Christian Association with a full
time Secretary has its office in Throop Hall and performs
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

A number of 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 preparatory
schools of California. The Institute Scholarships will carry
a payment sufficient to cover cither the whole or half of
the year’s tuition; and the Alumni Scholarship one of $300.

To enter the competition the student must meet the
following conditions: He must complete by the end of the
current school year at least fifteen units of studies of such
& character as will fulfill the requirements for admission
to the Institute, as set forth on pages 47-50, and he must,
if awarded a scholarship, expect to enter the Institute at
the beginning of the next college year. The competitor for
the Alumni Scholarship must be clected by vote of the
male members of the senior class of his high school. Any
competitor for the Alumni Scholarship is eligible for an
Institute Scholarship (in case he should fail to receive the
Alumni Scholarship).

Each student nominated for the Alumni Scholarship must
mail to the Registrar of the Institute not later than June
10th, on forms provided for the purpose, credentials giving
the usual statistical information, and showing his high-
school record, his participation in student activities, and his
outside activities and personal interests.

All competitors for the scholarships must present them-
selves at the Institute for examination on June 2'7th and
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28th. The examinations will cover the branches of mathe-
matics required for admission to the Institute, high-school
physies and chemistry, English, 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 ten or twelve
most successful applicants will be expected to present them-
selves later 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.

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
part or the whole of the tuition and known as the Blacker
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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 anony-
mous donors, 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 Europe 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
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.
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COXDITIONS OF THE COMPETITION FOR THE PRIZE
SCHOLARSHIP3 AND TRAVEL PRIZES

For the competition for the Sophomore and Junior Schol-
arships and 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 numkber 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 sunmer). 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) Rating in scholastic subjects, equal weights
being assigned to the total credits received during
the three preceding terms (including credits for pre-

vious summer reading), and to the ratio of these

total credits to total units . 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

concrete problems; and (3) originality in devising

new methods of attack, experimental and theoretical 150
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(¢) 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 his
“student activities,” participation in outside affairs,
general reading, etc 50

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

Education Department* 50
(h} Rating on power of clear, forceful expression,
written and oral 50

Total 1,000

(8) Qualifying for the Travel Prizes. 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. The competi-
tors qualifying for the Travel Prizes in the way stated
- above shall report at once (before the summer vacation) to
representatives of the Committec on Honor 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 laid out.

*Students desiring to compete for the scholarships or travel
prizes should report this fact at the beginning of the school year tc
the Physical Education Department, in order that they may receive
special instructions.
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(5) Award of the Travel Prizes. These prizes will be
awarded to those students who, having qualified in the way
stated above, receive the largest number of points computed
as follows:

Maximum
(a) Rating in scholastic subjects, equal weights
being assigned to the total credits received during
the sophomore year and first term of the junior -
year, and to the ratio of these credits to total units 350
(b) Research and other creative ability as rated
by instructors who have had contact on this side........ 250
(¢) Power of clear, forceful expression (oral and
written), as rated by instructors who have had con-
tact on this side 50
(d) Acquaintance with Furopean geography, poli-
tics, social problems, and recent history, with art
and nature, with German and French, and other
knowledge conducive to the success of a European
trip as rated by Dean Macarthur on the basis of the
special subject, “Europe,” which contestants are rec-
ommended to take in the fall term.........c.. 100
(e) Student activities, physical development,
health, as rated at the end of the sophomore year
(items f and g of that rating) 50
(f) Personal qualities as rated by fellow students
at end of sophomore year (item c of that rating) ... 100
(g) Personal qualities conducive to fullness of
life and success in a scientific or engineering career,
as rated by Honor Student Committee and instrue-
tors who have had close contact 100

Total 1,000

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
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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 related to the
peace of the world. The general preparation for the con-
test is made under the direction of the Department 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.



New Gourses in Aeronantics

The Institute announces that it is adding to its major
branches of instruction and research new courses in aero-
nautics. This development has been made possible through
a gift of about $300,000 from the Daniel Guggenheim Fund
for the Promotion of Aeronautics. Notification of this gift
was received through the following telegram from Harry F.
Guggenheim, President of the Daniel Guggenheim Fund:

“It gives me great pleasure, as President of the Daniel
Guggenheim Fund for the Promotion of Aeronautics, to ad-
vise you that the Trustees of the Fund have authorized a
grant amounting altogether to approximately $300,000 for
the erection of a permanent building at the California Insti-
tute of Technology to be devoted to the study of aeronautics
and including a provision of fifteen thousand dollars a year
for a term of years for the conduct of study and experiments
in this rapidly developing science and art. May I remark
that this gift is made in recognition not merely of the oppor-
tunities for study and rescarch which climatic and other
conditions in California make possible, but also as a tribute
to the distinguished work in science and education of your-
self and associates, and because of our belief that you are
developing in Southern California an institution which is
destined to make very great contributions to the progress
not only of our own country but of the whole world?”

On the basis of this gift the California Institute has es-
tablished the Daniel Guggenheim Graduate School of Acro-
nautics, and is constructing a new Aeronautics Building
containing a ten-foot high-speed wind tunnel at an expense
of approximately $200,000.

The following program of instruction and research is be-
ing undertaken:

1. Extension of the Institutc’s theoretical courses in aero-
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dynamics and hydrodynamiecs, with the underlying mathe-
matics and mechanies, taught by Professors Harry Bateman,
Eric T. Bell, and Paul S. Epstein.

2. Initiation of a group of practical courses conducted
by the Institute’s experimental staff in cooperation with the
engineering staff of the Douglas Company, with the aid of
the facilities now being provided at the Institute combined
with those of the Douglas plant.

3. Initiation of a comprehensive program of research on
airplane and motor design, as well as on the theoretical
basis of aeronautics.

4. Immediate perfection of the new stagger-decalage,
tailless airplane recently developed at the Institute by one
of its instructors in aeronautics, A. A. Merrill, a radical de-
parture from standard aeronautical design, which in recent
tests has shown promise of adding greatly to the safety of
flying.

5. Establishment of a number of research fellowships in
aeronautics at the Institute.

6. Building and testing not only of models for wind-
tunnel work, but also of full-size experimental gliders and
power planes for free flight.

As in the older departments of physics, chemistry, and
mathematics, emphasis will be placed primarily upon the
development of graduate study and research in the different
branches of aeronautical engineering; but provision has also
been made in the Four-Year Undergraduate Course in
Engineering for a definite option leading to such graduate
study and research. This will afford a broad and thorough
preparation in the basic science and engineering upon which
aeronautics rests, and will include a general course in aero-
nautics in the senior year. As in the other branches there
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will be in aeronautics a definite Fifth-Year Course leading
to the degree of Master of Secience; and more advanced
study and research will be offered to students wishing to
specialize further and work for the degree of Doctor of
Philosophy.

The Graduate Courses may be taken either by students
who have completed a four-year course at the Institute, or
by students from other colleges who have had substantially
the same preparation. The field of aeronautical engineer-
ing is so many-sided that a student who has completed the
Undergraduate Course either in Engineering or in Science
will be admitted to the Fifth-Year Course. The more ad-
vanced work, however, may be taken only by students who
have completed the Fifth-Year Course at the Institute or
who have had substantially the same preparation elsewhere.

A student working for the Degree of Doctor of Philoso-
phy may spend part of his time working in an airplane fac-
tory or in acquiring experience in flying or aerial photog- -
raphy at a recognized flying field. The experience thus
acquired will be regarded as the equivalent of a certain
amount of other graduate work.

Excellent opportunity for research of all kinds will be
afforded by the present four-foot wind channel of the Na-
tional-Physical-Laboratory type, and more fully by the new
Aerodynamical Laboratory to be constructed during the
coming year. This laboratory will include a ten-foot high-
speed wind channel, a workshop for model and full-scale
construction, and laboratories for researches connected with
airplane engines. These researches will be supplemented
by large-scale work in the plants of the Douglas Airplane
Company and by flight-tests on the Army and Navy flying
fields.
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It is anticipated that, as has already occurred in the
other departments of the Institute, a considerable school of
research workers, consisting of doctorate candidates, teach-
ing fellows, research associates, Army and Navy officers,
and members of the permanent staff, will rapidly be built

up.



New @ourges in Geplogy and Paleontology

The Institute has recently added Geology and Palcon-

tology to its major branches of instruction and research.

As in the older science departments of physics, chem-
istry, and mathematics at the Institute, emphasis is being
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 subject, by Fifth-Ycar Courses in Geology
and in Paleontology leading to the degree of Master of
Science.

These Graduate Courses may be taken either 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 year of the Undergraduate
Course.

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.
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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 carecer, 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 because 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.

THE INSTRUCTION IN GEOLOGY AND PALEONTOLOGY

The clementary geological subjects are given with a
threefold purpose. First, they serve to convey a broad con-
cept of the constitution and structure of the earth, of its
origin 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 prineiples -
of evolution. Secondly, the elementary courses afford to
engineering students geological knowledge which will often
be requircd by them in their professional practice. Thirdly,
the undergraduate subjects give to those who are to special-
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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 thorough grounding in physics and chemistry af-
forded in the freshman, sophomore, and junior years is a
most advantageous preparation for geologic studies; for
geology is esscntially the application of the principles of
physics and chemistry to the Earth’s crust.

OPPORTUNITIES FOR RESEARCH IN GEOLOGY
No better field for geologic training exists than the region
around Pasadena. Within convenient reach is an almost
unrivaled variety of rock types, geologic structures, and
physiographic forms. Field studies can be carried on com-
fortably throughout the entire year; and this constitutes
an important part of the department programn.
Stratigraphic studies 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. Folding and faulting on
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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 mentioned below), and in other branches

of geology.

OPPORTUNITIES FOR RESEARCH IN PALEONTOLOGY

Students'in both vertebrate and invertebrate paleontology
find in Southern California and adjacent regions splendid
.opportunities for investigational work. Much research re-
mains to be conducted in the phylogenetic history of organ-
isms as revealed by the fossil record and in the succession
and relationship of faunas.

Within the Pacific Coast prov-ince occur many marine
formations, having invertebrate assemblages at numerous
horizons. Frequently these horizons are associated with
oil-bearing strata of the California Coast Ranges. Many
important problems are presented in the field of inverte-
brate paleontology relating to the evolution of specific types
of invertchrates, to oil and its formation, to the age and re-
lationship of marine deposits and faunas of the western
border of North America and the correlation of these ac-
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cumulations and assemblages with those occurring in the
Pacific Basin and elsewhere.

Important contributions in vertebrate paleontology re-
main to be made in monographic studies of many groups of
fossil vertebrates treating of the structure, relationships,
and evolution of these forms. Opportunities for studies
leading toward contributions of this type are afforded par-
ticularly by the extensive collections of excellently pre-
served materials from the asphalt deposits of Rancho La
Brea and McKittrick, California, available at the ILos An-
geles Museum and at the California Institute of Technology.

Within the Great Basin province of western North Amer-
ica occur many continental deposits of Tertiary and Pleisto-
cene age yielding mammalian remains. Valuable collcetions
from several Tertiary horizons in the John Day region of
eastern Oregon are available for study. Paleontological
investigations are frequently fundamental in the solution of
problems relating to the geologic history of the Great Basin.
Studies of the extinct faunas not only bring to light the ex-
istence of new forms in these assemblages with suggestions
as to the environmental conditions under which the groups
existed, but they also yield important data relating to the
time corrclation of the faunas with assemblages occurring
outside the Great Basin province.

Land-laid deposits intercalated in the Cenozoic marine
sections of the Pacific Coast provinece furnish mammalian
remains of considerable importance in establishing the time
relationship between the marine record and the continental
record of western North America. Remains of marine
mammals are also frequently encountered in Tertiary and
Pleistocene marine formations of this region, revealing im-
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portant stages in the evolution of the group and affording a
means of establishing world-wide correlation between mar-

ine formations.

SEISMOLOGICAL RESEARCH LABORATORY
A Seismological Research Laboratory is now being com-
pleted and equipped on a site west of the Arroyo Seco.
Graduate students in the Department of Geology and
Paleontology will be received in the laboratory for the pur-
pose of taking part in the researches or of becoming familiar

with seismological methods.

TEACHING AND RESEARCH FELLOWSHIPS

Tellowships are available for properly qualified students
who desire to pursue advanced work in geology or paleon-
tology. Teaching 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-
jeet to a tuition fee of $60 per term; but this fee is reduced
to $80 after they have been accepted as candidates for the
degree of Doctor of Philosophy. Apphcants must be in
sound health.

The fellowship stipend will be from $600 to $1,000 a
year, depending on the qualifications of the applicant and
his promise in research.

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 Professor J. P. Buwalda
or Professor Chester Stock, stating their interests and their
desires with respect to graduate study and their subsequent
professional career.



Graduate Study and Research

STAFF

PROFESSORS

RoserT AxprREws MiiLikaw, Ph.D., LL.D., Sc.D., Director of the
Norman Bridge Laboratory of Physics

ArtaUur Amos Noves, Ph.D., LL.D., Sc.D., Director of the Gates
Chemical Laboratory

Harry Baremax, Ph.D., Mathematics, Theoretical Physics, and
Aeronautics

Stuarr JErrery BaTes, Ph.D., Physical Chemistry

Exic Tempre Berr, Ph.D., Mathematics

Joux Perer Buwarns, Ph.D., Geology

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

Roperr L. Davenrrry, M.E., Mechanical and Hydraulic Engi-

- neering

- Paur Sornus Epsrein, Ph.D., Theoretical Physics

Freperic ' W. HixricHs, Jr., A.B., Mechanics

Jorx RoserrsoN MacarTmUR, Ph.D., Modern Languages

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

CuEestEr Stock, Ph.D., Paleontology.

Carr Crapr Tuaomas, M.E,, Associate in Engineering Research

Fraxngrixy Twomas, C.E., Civil Engineering

Ricmarp Crace Tormaw, Ph.D., Physical Chemistry and Mathe-
matical Physics

ASSOCIATE AND ASSISTANT PROFESSORS

Ira Spracue Bowenw, Ph.D., Physics

Roscoe Gruxey Dickinsoxn, Ph.D., Physical Chemistry
WitLiam Nosre Lacey, Ph.D., Chemical Engineering
Howarp Jounsox Lucas, M.A., Organic Chemistry
SamueL Stuart Mackeowx, Ph.D., Electrical Engineering
Romeo Raour Martey, S.B., Civil Engineering

Wirtiam Warepre Micaagr, B.S,, Civil Engineering
EarvEst CHaries WatsoN, Ph.D., Physics

Luraer Ewine Wear, Ph.D., Mathematics

Warter T, Warrxey, Ph.D., Physics

RESEARCH ASSOCIATES

SamvueL Jackson Barxerr, Ph.D.
James B. Coxaxt, Ph.D., Professor of Organic Chemistry, Har-
vard University
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Doxaro Ryper Dickey, M.A., Vertebrate Zoology

Hexrix Axtoox Lorextz, Ph.D., Professor of Physics, Univer-
sity of Leiden

ArLserT ABRaMAM Micaerson, Ph.D.,, LL.D., Se.D., Professor of
Physics, University of Chicago

Txeonpor vox Karataw, Ph.D,, Professor of Mechanics and Aero-
nautics, University of Aachen

VISITING RESEARCH FELLOWS
James BeeBeE Brixsyape, Ph.D., Assistant Professor in Physics,
Williams College
NortoNx Apams Kenz, Ph.D., Professor of Physics, Boston Uni-
versity
INSTRUCTORS
Wirriam Noer Bircusy, M.A., Mathematics
Rexe Excer, M.S., Geology

NATIONAL RESEARCH FELLOWS

Urric Ban~ister Bray, Ph.D., Chemistry

A. Kzrru Brewer, Ph.D., Physics

Gerzarp H. DiexEe, Ph.D., Physics

Lee Avviy Du Brmee, Ph.D., Physics

Carr Ecxart, Ph.D., Physics

Frank TrompsoNn GuUcker, Jr., Ph.D., Chemistry
Witriam Verminiion Housron, Ph.D., Physics
Hereerr Kamrer, Ph.D., Physics

Roy James KeEx~epy, Ph.D., Physics

Epwarp H. KurrH, D.Sc., Physics

Avrrep Crawrorp Ropertson, Ph.D., Chemistry
Axrrrep Warrter Sivown, Ph.D., Physics

Oriver REy~orps Wurr, Ph.D., Chemistry

FELLOWS OF THE INTERNATIONAL EDUCATION BOARD

Joserm MarravcH, Ph.D., Assistant in Physics, University of
Leiden, Holland

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

Frirz Zwicky, Ph.D., Assistant in Physics, Eidg. Technische Hoch-
schule, Zurich, Switgerland

FELLOW OF THE COMMISSION FOR RELIEF IN
BELGIUM EDUCATIONAL FOUNDATION

Wiy Uvrerusoevex, C.E., Physics
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RESEARCH FELLOWS

Ricizarp McLeax Buapcer, Ph.D., Chemistry

Roserr Capy Burr, Ph.D., Physics

“G. Hawvey Caxrox, Ph.D., Physics

Artrur Louis Kreix, Ph.D., Physics

*Lixvs Carn Pavrixg, Ph.D., Chemistry

Crraries HorpEx Prescorr, Ph.D., Chemistry

Witisan Ravem SaryraE, Ph.D., Physics

Dox M. Yosr, Ph.D., Chemistry

Werapmaie M. Zamxowsky, Research Fellow in Physics (Standard
Oil Company)

Artaur J. L. Hvrcuivsox, A.B., Research Fellow in Physics
(Standard Oil Company)

DU PONT FELLOW IN CHEMISTRY

Janmes Mactrice Carter, B.S.

FELLOWS AND GRADUATE ASSISTANTS

Arvpueus MesserLy Barr, B.S., Chemistry

ArtaHUR Perry Baxta, A.B., Engineering

Warrex Puerrs BaxTer, M.S., Chemistry

ArxNowp Orvirie Brckmax, B.S., Chemistry

Vicror Hueo Bexriorr, B.A., Physics

Jacos Lroyp Boiurn, B.S., Physics

Wirrarn Crarces Bruce, B.A., Physics

Joux Sruvarr CamreeLL, B.S., Physics

Crarces Hawrrey Cartwuicur, B.S., Engineering
Cuarres Romert Daivy, A.B., Physics

Roperr Hex~Nan Darrow, M.S., Chemistry

Rarenr Komrravsca Day, Ph.B., Chemistry

Roperr Trovuraax Diivox, B.S., Chemistry

Jesse WiLLiaym Moxroe DuMoxo, M.S., Physics

James Hueur Hanivrox, B.S., Electrical Engineering
Cravpe DEwavye Havwaro, B.S., Electrical Engineering
Hervey C. Hicks, M.S., Physics

ArseErt Crarexce Honces, M.A., Physics

Kex~erin Kxieirr Inuizeworrn, M.A., Physics

Syoxey Brrrinsoxn Ixeranm, B.A., Physics

Georce RoserT Jarrray, B.S., Modern Languages
Norris Journsrox, S.M., Physics

Witrtam AssErr Lewis, Jr., B.S., Electrical Engineering
Freoerick Cirarres Lixpvarr, B.S., Electrical Engineering
Doxarp Horr LoucHRIDGE, B.S., Physics

Harran Evans MexpENtarL, B.S., Electrical Enginecering

*On leave of absence, 1926-27.
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Cremext D. Meserve, M.\, Geology

Crarx Braxcmarp Mrrrkay, B, Physics
Arraxy Cmartes Gray Mrroierrn, MLS., Chemistry
Martiy Exrery Norosrre, M.S., Chemistry
Grex~ H. Panser, M.S,, Physics

Jorrxy WrnrreEDp Parrersox, M.\, Geology

Boris Poporsky, M.\, Physics

Ricrrarn Deraxt Poxeroy, B.S., Chemistry
Frep Liovyp Poore, M.S.,, Electrical Engincering
Ciraries IFraxcrs Ricrrer, AB., Physics

Orro Ireberick Rrrzarsxx, M.S., Physics

Herarax Fraxz Scirorr, B.S., Chemistry

Narirax Frost Scumer, B.S., Chemistry

Harorn Heiwces SreiNock, M.S., Chemistry

Ricroanp Maxrniren Suirox, B.S., Physies

Iroyn Epwarn Swepruxp, B.S., Electrical Fngineering
Daxier Dwigtrr Tavoox, A.B., Physics

Morcax Warp, A.B., Mathematics
Rarenr Epcar Wixcer, A.B., Physics
Witriax Ure, M. of Ap.Sc., Chemistry

JorrtaxNes Arcinparnp Vax pEN Axxer, B.S., Physics
Aprrsax Joserir vax Rosseyr, Vertebrate Zoology




Information and Regulations
for the Guidanre of Graduate Studeuts

1. ADMISSION TO GRADUATE STANDING

1. Applicants for admission to graduvate 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
transeript 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 {urther study in science, mathematics, or engineer-
ing. :

2. Admission to graduate standing does not of itself ad-
mit to candidacy for a higher degree. For the requirements
for the Master’s and Doctor’s degrees, see pages 100-106.

8. If the applicant’s preliminary training in science,
mathematics, and engineering, has not been substantially
that given by the four year undergraduate courses at the
Institute, he must pursue such undergraduate courses as
may be suited to his needs. Such students may, with the

" approval of the Registration Committee, be awarded the
degree of Bachelor of Science upon satisfactorily com-
pleting those courses in which they are deficient.

4. In exceptional cases, men of suitable age and suffi-
cient attainments, but who are not graduates of a college
or university of good standing may, in each case by spe-
cial vote of the Committee on Graduate Study, be admitted
to graduate courses.
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II. 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 second
and third terms, the same as for undergraduate students
(except that holders of Institute Fellowships and Assis-
tantships pay only $180 a year, payable in three install-
ments of $60 each). For graduvate 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
transeript of record) should be made of the Registrar in
advance. The official transeript 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.

3. Before registering the graduate student should con-
sult with members of the department in which he is taking
his major work to determine the studies which he can 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 meeting of each
class should furnish the instructor with a regular assign-
ment card for the course, obtained from the Registrar’s
office.

5. One term of residence shall consist of one term’s
work of not less than 45 units in which a passing grade
is recorded. If less than 45 units are successfully 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 determine 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, F 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. Undergradunates, 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

»? “cum laude,” or

2 éc

“summa cum laude,” “magna cum laude,

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.

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. MASTER OF SCIENCE

1. General Requirements: The degree of Master of
Science in either pure or applied science is awarded for the
satisfactory completion of not less than one year’s advanced
study and research subsequent to the Bachelor’s degree.
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2. Technical Requirements: (a) Residence: At least
one college year (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
limited, graduates of other colleges will be expected to
become proficient in all of the more important subjects of
the corresponding undergraduate course, of which they have
not previously had substantial equivalents; and, in case such
deficiencies amount to more than 40 units, candidates must
expect to devote more than one college year to the work
for the Master’s degree.

(¢) Examinations: 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
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oral at the discretion of the department, and must be held
not later than one week preceding the conferring of the
degree.

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

The thesis must be typewritten on paper of good quality
81% by 11 inches, leaving a margin for binding of not less
than one inch, or may consist in part of pages taken from a
published article and pasted on paper of the above size. It
should be preceded by a title page containing the following
items: Title, Thesis by (name of candidate), In Partial
Fulfillment of the Requirements for the Degree of Master
of Science, California Institute of Technology, Pasadena,
California, Date (year only).

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 complétion of
definite courses of study continued through a stated term
of residence, the advanced study and research 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 year must be spent in residence at the
Institute.

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



104 CALIFORNIA INSTITUTE OF TECHNOLOGY

A student whose undergraduate work has been insufficient
in amount or too narrowly specialized, or whose preparation
in his special field is inadequate must count upon spending

increased time in work for the degree.

(b) Admission 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
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 Philesophy.

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. T'he student himself is respon-
sible for secing that admission is secured at the proper
lime.

(¢) 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
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the candidate is prepared, except that it must take place at
least two weeks before the degree is to be conferred. The
examination may be written or oral or both, and may be
divided in parts or given all at one time at the discretion of

the departments concerned.

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.

(d) Thesis: The candidate is required to submit to the
Chairman of the Committee on Graduate Study two weeks
before the degree is to be conferred two copies of a satis-
factory thesis deseribing his research, including a one-page

digest or summary of the main results obtained.

The thesis must be typewritten on paper of good quality
814 by 11 inches, leaving a margin for binding of not less
than one inch, or may consist in part of pages taken from a
published article and pasted on paper of the above size. It
should be preceded by a title page containing the following
items: Title, Thesis by (name of candidate), In Partial
IFulfillment of the Requirements for the Degree of Doctor
of Philosophy, California Institute of Technology, Pasa-
dena, California, Date (year only).

Before submitting his thesis to the Chairman of the Com-
mittee on Graduate Study, the candidate must obtain ap-
proval of it by the chairman of his division, and the mem-
bers of his examining committee. This approval must be
obtained in writing on a form which will be furnished at the
office of the Chairman of the Committee on Graduate Study.
The candidate himself is responsible for allowing sufficient
time for the members of his committee to examine his thesis.
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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 set forth in Section V, the Division of Chemistry has
adopted the following special supplementary regulations:

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

2. The examination in chemistry will cover physical
chemistry (as treated in Noyes and Sherrill’s “Chemical
Principles”) and inorganic and organic chemistry to the
extent that these are treated in the 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.

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

4. With his application for admission to candidacy the
applicant must also submit a carefully prepared complete
report on the progress of his research up to the date of his
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application. 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 are available to graduate students at a cost which is
less than would ordinarily be paid elsewhere and dining
privileges are furnished at cost.

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 candidacy 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



108 CALIFORNIA INSTITUTE OF TECHNOLOGY

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
American industries.

Teaching fellows will devote not more than fifteen hours
a week to instruction of a character that will afford them
useful experience. This time includes that required in
preparation and in marking note-books and papers, as well
as that spent in classroom and laboratory. Of the 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-
uate 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
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,
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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.

IX. 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 Petroleum Institute has, through the National
Research Council, inaugurated researches at the Institute
which call, in 1926-1927, for an cxpenditure of $9,000.
These funds are used mainly for supporting the work of re-
search fellows who are carrying on fundamental researches
connected with the physics or chemistry of petroleum or of
the hydrocarbons of which it is composed.

5. The National Research Fellowships in Physies and
Chemistry established by the Rockefeller Foundation are
awarded by the National Research Council to men who have
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their Doctor’s degrce. Iellows may choose the institution
in which they desire to pursue research. Applications
should be made to the National Research Council, Wash-
ington, D. C.

X. 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.



Besrription of Aduvanred Subierts

MATHEMATICS

101. Vecror Axarysis, 15 units; second term.

In this course the fundamental operations of vector analysis are
developed, using the notation of Gibbs, and the use of the analysis
is jllustrated 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.

104 a, b, c. DirrerenTialL GEOMETRY. 6 units; first, second and
third terms.

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

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

(Not given in 1926-1927.)

Instructor: Wear.

105. IxtEGRAL EqQuUaTions. 9 units; third term.

Prerequisites: Ma. 8 a, b, 10, 101.

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

(Not given in 1926-1927.)

Instructor: Bateman.,

106. GeomETRICAT, TRANSFORMATIONS AND INVARIANTS. O units;
first, second and third terms.

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

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

(Not given in 1926-1927.)

Instructor: Bateman.
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107 a, b, e. INFINTIE Series. 15 units, first, second and third
terms.

Prerequisites: Ma. 8§ a, b, 10.

Uniform convergence, integration of series, methods of summa-
tion and expansion, use and applications of complex variable,
elliptic functions.

Instructor: Bell.

108. Marnmeaxaricarn Axarysis. 15 units; first, second and third
terms.

Prerequisites: Ma. 8 a, b, 10.

Fourier series and integrals, functions of Legendre, Bessel; the
fundamental equations of mathematical physics; functions of a
complex variable. Numerous applications to physical problems;
tensor analysis.

Texts: Byerly’s Fourier Series and Spherical Harmonics; Cur-
tis, Complex Variable; MacRobert, Functions of a Complex Vari-
able; Eddington, Mathematical Theory of Relativity; assigned
readings.

Instructor: Bell.

109 a. Skmivar (I) 1ix ALcesra ANy THE Turory oF Numskns.
9 units; third term.

Prerequisites: Graduate standing.

The Dedekind theory of algebraic numbers, Kronecker’s theory
of modular systems with applications to algebraic functions;
comparison of recent theories of algebraic numbers.

Instructor: Bell.

109 b. Sepmixar (IT) 1x Avrcesra aAxp THE THEORY oF NUMBERS.
9 units; third term.

Prerequisite: Graduate standing. (A course in elliptic fune-
tions desirable.)

Applications of algebra and special functions to the theory of
numbers.

(Not given in 1926-1927.)

Instructor: Bell.
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PHYSICS

110 a, b, ¢. Kiveric Twurory. 9 units; first, second and third
terms.

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

Theory of gases, treating Boyle-Mariotte’s law, Maxwellian dis-
tribution law, number of impacts, mean free paths, viscosity,
conductivity, van der Waal’s equation of state, diffusion, radi-
ometer effect. General statistics, Boltzmann's theorem with appli-
cations to general equation of state (thermal and caloric) of
gases, liquids and solids; dielectric, magnetic and optical phenom-
ena. Fluctuations, with applications to Brownian motion, col-
loidal solutions, optical phenomena at the critical point, concen-
tration element, ete. Theory of solutions, especially electrolytes.

Instructor: Zwicky.

111. THERMmobpYNamIcs. 12 units; third term.

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

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.

114, XYrecrrox TuErory. 6 units; third term.

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

A course of graduate lectures covering the subjects of ionic
mobilities, electronic properties, thermionic and photoelectric
phenomena, the electronic theory of thermoelectric currents,
X-ray spectra, radioactivity, etc.

Instructor: Millikan.

115. Sraristicar MEcmaxics. 6 units; first term.

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

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 1926-1927.)

Instructor: Epstein.

116. RoeNTGEN-Rays axp Crysrar StrRucrure. 6 units; first

term.
Prerequisites: Ph. 20 a, b; Ma. 8 a, b, 10.
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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 1926-1927.)

Instructor: Epstein.

121. PorexTisan THeory. 15 units; third term.

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

Instructor: Bateman.

122, Twureory oF ErecrriciTY AND MaeNETsa. 12 units; first
term.

Prerequisites: Ph. 7 a, b, 8 a, b; Ma. 8 a, b, 10.

Electrostatics, magnetostatics, ferromagnetism, electromagnetic
field of stationary currents, electromagnetic induction, phenomena
in moving bodies, Maxwell’s equations, ponderomotive forces of
an electromagnetie field, introduction to the theory of electrons.

Instructor: Epstein.

123. Turory or FrecrromaeNETIC W.aves, 12 units; second
term.

Prerequisites: Ph. 7 a, b, 8 a, b; Ma. 8 a, b, 10.

Mathematical study of Maxwell’s equations, propagation of
waves, absorption and reflection, approximate and rigorous treat-
ment of diffraction, theory of dispersion, electro- and magneto-
optics.

Instructor: Epstein.

125. Hicuer Dy~Nzamics, 12 units; third term.

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

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 1926-1927.)

Instructor: Epstein.
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126. Hear Rabrarioxy axp Quaxrtuy Tireory. 12 units; second
term.

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

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.

(Not given in 1926-1927.)

Instructor: Epstein.

127, PmysicaL Optics axD QuantuM THEORY OF SPECTRAL
Lixges. 12 units; third term.

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

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
on the emission of spectral lines. X-ray spectra and the struc-
ture of atoms.

(Not given in 1926-1927.)

Instructor: Xpstein.

128. MoberN Asprcrs or THE Quanrum Turorv., 12 units;
third term.

Prerequisites: Ph. 12 a, b; Ph. 15 a, b; Ma. 8 a, b, 10; 126, 127.

Principle of correspondence, Heisenberg’s form of it, Born and
Jordan’s matrix calculus, Schroedinger’s wave equations, applica-
tions to the Kepler motion, Stark effect, Zeeman effect, etc.

Instructor: Epstein,

129. SomEe QuEesTioNs 1IN THE Quaxtum THEORY. 9 units; sec-
ond term.

Lectures on special topics of the quantum theory.

Instructor: H. A. Lorentz.

- 185. InTrRODUCTION 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
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motion. Hamilton’s principle. The principles of mechanics, elec-
tromagnetics, and thermodynamics.

(Not given in 1926-1927.)

Instructor: Tolman.

1386. InTrODUCTION TO THE TiiEORY 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.

Instructor: Tolman,

137. ATomic STRUCTURE. 6 units; first, second and third terms.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; L. 84 a, b, c.

The last German edition of Sommerfeld’s “Atombau und Spek-
trallinien” is rcad and discussed.

Instructor: Houston.

138. Seminar 1N TueoreTrcar Puysics. 4 units; first, second
and third terms.

Recent development of the theory of quanta for specialists in
mathematical physics.

Instructors: Epstein, Bateman.

141. Researcu CoxFereENces 1N 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 physics staff
are expected to take part.

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

142. ResearcH 1N Puxysics., Units in accordance with the work
accomplished.

AstroNoMY AND Pmysics 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
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either at 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.

CHEMISTRY

150, Sraristicar Mecmaxics Appriep 1o Puysican axp CHEM-
1cAL ProerLEMS. 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.

(Not given in 1926-1927.)

Instructor: Tolman,

152, Surrace axp Corvomn Crrmistry, 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.

Text: Freundlich, Elements of Colloid Chemistry.

Instructor: Badger.

153. Tuermopyxamic Cuemistry, 6 units; second and third
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 free-energy and entropy standpoints, and at the
close of the course practice is given in the computation of the
free-energies and entropies of typical substances.

Text: Chemical Principles, Noyes and Sherrill, and mimeo-
graphed notes,

Instructor: Bates.

154. Cmeaicar Reacrion-Rates (Seminar). 6 units; first and
second terms.

The topics considered are the methods of determining the order
and mechanism of chemical reactions; the interpretation of exist-
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ing data on the rates of photochemical and thermal gas reactions
and reactions induced by collisions of activated molecules; and a
critique of existing theories for the temperature coefficient of
thermal and photochemical reactions.

Instructors: Tolman, Dickinson, Wulf, Yost.

155. Aromic Strucrure (Seminar). 6 units; first and second
terms.

This seminar will be devoted to an elementary discussion of the
principles and phenomena which have led to the modern theories
of the structure of atoms. It will involve the solution of numer-
ous problems. The work is preparatory to the intensive study of
the subject in treatises like that of Sommerfeld. In the second
term the work will include a more complete discussion of X-ray
spectra and of radioactivity.

Text: Mimeographed notes.

Instructors: Dickinson, Noyes.

160. Iworeaxic CuHEmISTRY (Seminar). 6 units; second term.

Selected groups of inorganic compounds (e.g., the various com-
pounds of nitrogen with hydrogen and with oxygen) will be con-
sidered from modern physico-chemical viewpoints; thus with
reference to their physical properties, their thermodynamic con-
stants (their heat-contents, free-energies, and entropies); their
rates of conversion into one another (including effects of cataly-
sis and energy radiations), the ionization of those that are weak
acids or bases, and their electron structure and valence relations.

(Offered in 1927-1928.) i

Instructors: Noyes, Yost,

161. OrGaNic CHEMISTRY (Special Topies). 6 units; second
and third terms.

A series of lectures and discussions on selected topics of or-
ganic chemistry that have special interest from theoretical, indus-
trial, or biological view-points.

Instructors: Conant, Lucas.

170-173. CHEMmicAL RESEARCH.

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), and applied chemistry (173).
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The main lines of research now in progress in physical chem-
isiry are:

Ionized substances in relation to the ion attraction theory.

Free-energies, equilibria, and electrode-potentials of chemical

reactions.

Rates of chemical reactions in relation to the quantum theory.

Crystal structure determined by X-ray methods.

Catalytic mechanism of homogeneous reactions.

Chemical reactions produced by atoms excited by radiations.

Activation of atoms and molecules by electron impact.

For a fuller survey of the researches in progress, see Publica-~
tions of the Gates Chemical Laboratory, page 131.

178. RESEARCH CONFERENCE 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 others which have appeared recently in
the literature. These conferences are participated in by all men
engaged in research in the laboratory.

Instructors: Noyes, Tolman, Dickinson.

GEOLOGY AND PALEONTOLOGY

181. PrrroGrapHY, 10 units; first, second and third terms.

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. 6 units (2-0-4); second term of odd-numbered
years. .

Study and conferences on the principles of physical and geo-
logical seismology.

Text: Davison’s Manual of Seismology.

Instructor: Buwalda.

184. LaBoraTORY STUDIES IN SEIsmorocy. First, second or third
term.

Laboratory practice in the measurement and interpretation of
instrumental earthquake records; investigation of specific seis-
mologic problems.

Instructor: Staff of Seismological Laboratory.
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185 a, b, c¢. Ecoxomic Georocy. 6 units; first, second, third
terms.

Types of economic deposits; non-metalliferous, and metallifer-
ous. Nature and mode of origin or accumulation of metallic ores,
coal, petroleum, salines, building materials.

186. GeomorrHOLOGY. 6 units (2-0-4); second term of even-
numbered years. )

Nature and origin of the physiographic features of the earth,
Geologic processes involved in their development. Use of phys-
iography in elucidating the later geologic history of regions.

Instructor: Buwalda,

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 (n) general
areal geology, (o) stratigraphic geology, (p) structural geology,
(q) physiography or geomorphology, (r) mineralogy and petrol~
ogy, (s) vertebrate paleontology, (t) invertebrate paleontology,
(u) seismology. The region within casy reach of Pasadena offers
an extraordinary variety of research problems.

189. Grorocy SexrIxaAm. 5 units; first, second and third terms.

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

Instructor: Buwalda.

&

190. Senxriwar 1IN VERTEBRATE ParroNtToLocy. 5 units; second
and third terms.

Discussion of progress and results of research in vertebrate
paleontology. Critical review of current literature.

Instructor: Stock.

ENGINEERING

200. Apvancep Work 1IN ENGINEERING.
Special problems im the various engineering courses will be
arranged to meet the needs of students wishing to do advanced
work in these departments, The following lines of work are
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possible: Advanced Hydraulics, Heat Transfer, and Heat Bal-
ance in Power Plants under the direction of Prof. R. L. Daugh-
erty; Refrigeration under the direction of Prof. Daugherty and
Mr. R. T. Knapp; Diesel Engines under the direction of Prof.
W. H. Clapp; Theory of Electrical Machine Design, Electric
Transients, and High Voltage Engineering under the direction of
Prof. R. W. Sorensen. Stream Regulation and Utilization for
Power, Irrigation, and Water Supply under the direction of Prof.
Franklin Thomas; Advanced Structures under the direction of
Prof. Martel; Sanitation and Sewerage under the direction of
Profs. Thomas and Martel; Highways and Geodesy under the
direction of Prof. Michael.

201. WaTer Power PranNt Desien. 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 type of units, design of water passages,
and general structural features.

Instructor: Thomas.

202. Turory or Frasticiry., Units to be based on work done;
first, second and third terms.

A study of the behavior of an elastic solid under stress.

Instructor: Hinrichs.

208, ArcmED 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.

204, Staticarry INDETERMINATE Strucrures. 12 units; first,
second and third terms.

A study of such structures as continuous spans, rigid frames
and arches by the methods of least work or slope-deflections;
analysis of secondary stresses.

Instructor: Martel.

205 Geobesy axD PrEcCiSE SurvEYiNe. 6 units; first, second
and third terms.
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Methods of triangulation and surveying over extended areas.
The adjustment of triangulation systems, the adjustment of
observations by the method of least squares. Map projections,
precise leveling determination of a true meridian.

Instructor: Michael.

206. Hicrmway Prosrems. Units to be based on work done.

Cooperating with the Highway Research Board of the National
Research Council, opportunities are offered for advanced studies
in highway engineering. Arrangements may be made for special
studies on subgrade materials, wearing surfaces, economics of
vehicle operation, and allied subjects.

Instructor: Michael.

207. SEwaGE TrEaATMENT Praxt Desicn. 10 units; second and
third terms.

A design of treatment works for a selected community and site
involving special conditions of location, volume, and character of
disposal. Includes selection of process, arrangement of tanks
and equipment, and general design of structures.

Instructors: Thomas, Martel.

208. SaxrratioN Researcu. Units to be based upon work done;
any term. -

Exceptional opportunities in this field are available at the
sewage treatment plant of the city of Pasadena, where the
activated sludge process is in operation, supplemented by a rotary
kiln drier for the reduction of sludge to commercial fertilizer.

Instructors: Thomas, Martel.

209. Hvypravric Macminery. Units to be based on work done;
any term.

A study of such machines as the hydraulic turbine and the
centrifugal pump and their design to meet specified conditions.

Instructor: Daugherty.

210. RerriceraTION Praxts. Units to be based on work done;
any term. ‘

Design of various types of refrigeration plants best adapted
to different conditions of service.

Instructors: Daugherty, Knapp.
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220. SemiNaR oN TecuNicar HieH Vorrace ProBreEms. 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.

221 a, b, TraxsmissioNn Line ProBrEms. 15 units; first and sec-

ond terms.
A study of transmission line transient problems, inductive inter-

ference, power limit analysis, etc.
Instructor: Sorensen.
293, FrecTRIC STRENGTH OF DIELECTRICS. 15 units; third term.
A study of the effect of high potentials applied to dielectrics.
Instructor: Sorensen.



AERONAUTICS

The following subjects will be offered in 1927-28, or thereafter:

251. STRENGTH AND PROPERTIES OF AIRCRAFT MATERIALS. 9 units,
First term.

Prerequisites: AM. 1 a, b, ¢, 6 a, b.

Advanced work in strength of materials. Beams and struts of
various shapes. Vibration of beams and propeller blades. Prop-
erties of timber, plywood, veneer, glue, rubber, steel and dura-
lumin.

Texts: Timoshenko and Lessells, Applied Elasticity. A.
Koehler, The Properties and Uses of Wood. J. Case, Strength of
Materials. Niles, Airplane Design.

Instructor: Bateman.

252. Prorerties oF Frums. 9 units. First term.

Prerequisites: Ph. 1 a, b, ¢, or Hy. 1, 2.

Density, compressibility and viscosity. Equations of motion and
theory of steady flow. Flow through pipes and around obstacles.
Pitot and Venturi tubes. Principle of similitude. Turbulence
and Reynolds’ criterion. Theory of lubrication,

Text: The Mechanical Properties of Fluids, A Collective Work.
Blackie & Sons, Ltd.

Instructors: Bateman, Bell, Epstein.

253, StrESs ANALYSIS FOR AIRPLANES. 9 units. Second term.

Prerequisite: CE. 12 a, b, c; 251. .

Load factors. Determination of the stresses in the different
members of a wing structure in different types of flight. Canti-
lever wings. Redundant systems. Determination of stresses in
the members of a fuselage.

Text: Pippard and Pritchard, Aeroplane Structures.

Instructors: Bateman, Merrill.

254. AmprLaNE Excines. 9 units.

Explosion and combustion in the engine. Mechanics of high
speed engine. Engine balance. Carburetion. Conduction, radia-
tiond and cooling effects. Power measurement results,
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Texts: A. W. Judge, Automobile and Aircraft Engines; Niles,
Airplane Design.
Instructor: Xnapp.

255, AmpraNE DEesiow, 9 units. Second and third terms.

To be taken in connection with 253. Methods of design to meet
specifications. Each student is required to design a complete
airplane.

Instructor: Merrill.

256. Wixp CHaNNEL. 15 units. First, second and third terms.

Prerequisite: Ae. 1.

Experimental determination of the air forces on model wings,
propeller sections and model airplanes for different arrangements
of the model. Experiments with biplanes and triplanes. Tests
of model airplanes with various types and settings of the control

surfaces. Calibration of instruments.

Instructors: Merrill, C. B. Millikan,

257. ResearcH. 9 units. First, second and third terms.

Tests of new designs of wings, control surfaces, propellers and
flying machines may be carried out in the Aerodynamical Labora-
tory. Tests of new designs of ribs and spars may be made in the
Testing Laboratory. Many theoretical problems present them-
selves in the development of new designs and there are many
phenomena in aerodynamics and the behaviour of materials and
structures which are imperfectly understood.

258. Frvixe. Instruction in flying is not given officially at the
Institute, but there are ample opportunities for a student to learn
to fly at one of the neighboring flying fields.

259. AERONAUTICAL SEMINAR. 2 units. First, second, third terms.

Study and critical discussion of current contributions to aero-
nautical engineering,

260. ProrerrEr Desiey. 6 units. Second and third terms.

Design of propellers for airplanes, dirigibles, helicopters and
autogiros. Design of fans for wind channels and air turbines.

Text: H. C. Watts, The Design of Screw Propellers for Air-
craft.
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261. Apvancep THERyopYNadIcs. 9 units, First term.

Prerequisites: ME. 15, 16.

Thermodynamics of the internal combustion engine. Ideal and
real efficiencies.

Text: Judge, Automobile and Aircraft Engines.

262. ArieNxMENT CHARTS AND MATHEMATICAL INSTRUMENTS, 6
units. First term.

Prerequisites: Ma. 1 a, b, ¢; 2 a, b, ¢, d,

Methods of constructing alignment charts and other types of
charts for facilitating computation. Use of the planimeter and
integraph. Calculating machines and machines for drawing curves.

Texts: Brodetsky, Nomography; Horsburgh, Modern Instru-
ments of Calculation.

Instructors: Hicks, Wolfe.

263. Carcurus oF OBsgrvaTioNs. 6 units. Third term.

Prerequisite: Ma. 8 a, b, 10, 12.

Methods of determining the roots of algebraic and transcendental
equations, Method of least squares. Law of error and theory of
graduation of data. Statistics. Periodogram analysis. Numeri-
cal solution of differential equations. '

Text: Whittaker, Calculus of Observations.

Instructors: Bateman, Bell, Hicks, Wolfe.

264. Apvaxcep Arropy~Namics. 15 units. First term.

Theory of soaring flight. Katzmayr effect. Flapping wing
flight. Birds and insects. Autorotation. Special types of flight,
Theory and discussion of new types of aircraft.

Instructor: Bateman.

265. THEORY oF STABILITY AND CoxTROL. 15 units. Second and
third terms.

Discussion of stability based on the mathematical theory of
small oscillations. Effect on aireraft of prescribed movements of
the control surfaces.

Text: Bairstow, Aerodynamics.

Instructors: Bateman, Hicks, Merrill, C, B, Millikan,

266. ProrerLrLErR TmEomies. 15 units.

Various extensions and developments of the theory in which each
section of the propeller is treated as an aerofoil. Vortex theory
of propellers. Wing theory.
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Text: H. Glauert, The Elements of Aerofoil and Airscrew
Theory.
Instructor: Bateman.

267. Hyprobpyxanrrcs. 30 units.

Mathematical theories of sustenance and resistance. Waves and
tides. Vortex motion and turbulence. Motion of a viscous fluid.
Rotating masses of fluid.

Text: Lamb, Hydrodynamics.

Instructors: Bateman, Epstein.

268. Tweory oF Ernasticity. 30 units,

Stresses in beams, bars, struts, springs, plates, tubes and shells
from the standpoint of the mathematical theory of elasticity.
Theories of plasticity and failure. Strength of crystals. Waves
in elastic solids. Earthquake waves.

Texts: Love, Mathematical Theory of Elasticity; Jeffreys, The
Earth; J. Prescott, Applied Elasticity.

Instructor: Bateman.

269. AErroroecy axp METEOROLOGY. 15 units.

Variation with altitude of the pressure, wind velocity, tempera-
ture and humidity. General circulation of the atmosphere. Pre-
vailing winds. World’s air routes. Studies relating to clouds,
fogs, thunderstorms, evaporation and atmospheric eddies. Atmos-
pheric electricity, visibility.

Text: Shaw, Forecasting Weather.

Instructors: Bateman, Bowen.

271. AmprLaxe Coxstructiox. 15 units. First and second
terms.

Practical construction of a glider, light airplane, commercial,
military or naval airplane or seaplane.

Instructor: Claverie.

272.  AwrpLaNE Drsiox. 9 unijts. First and second terms.

Work in the drawing office. Calculations of strength and per-
formance. Tests of members in the Aerodynamical and Testing
Laboratories. Instruction in the most up-to-date methods of de-
sign followed in airplane factories.

Instructors: Engineers from the Douglas Company.
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From October 1, 1925 to October 1, 1926

NORMAN BRIDGE LABORATORY OF PHYSICS

TRANSFORMATION OF EINSTEIN SPACES.
H. P. RoBerTSON, Proc. Nat. Acad. Sci. 11, 590-592 (1925).

O~ TFruorescexce RabpiarioNn oF NITROGEN.
Otr1o OLDENBERG, Proc. Nat. Acad. Sci. 11, 595-597 (1925).

IxpIRECTLY ExXCrrED FLUORESCENCE SPECTRA.
S. Loria, Phys. Rev. 26, 573-584 (1925).

loxizaTion iN REacrine Gases.
A. KeitTH BREWER, Phys. Rev. 26, 633-642 (1925).

Tre Paoro-EreEcTRic THRESHOLD FOR MERCURY
C. B. Kazpa, Phys. Rev. 26, 643-654 (1925).

TraE METASTABLE 2P3 STATE OF MERCURY ATOMS
S. Loria, Proc. Nat. Acad. Sci. 11, 673-679 (1925).

Tue Dmecrion or Fiecriox oF Puoro-Erectronxs PropUceED BY
X-Ravs.
D. H. Loucurince, Phys, Rev. 26, 697-700 (1926).

Twue Stcoxpary EnrisstoN rrom A N1¢KEL SURFACE DUE TO Srow
Postrive Ioxw BoarBarpmENT.
A. L. KveiN, Phys. Rev. 26, 800-806 (1925).

Hicu Freauexcy Rays or Cosyrc OriciN.
R. A. MiiLixaN, Proc. Nat. Acad. Sci. 12, 48-55 (1926); Science, 62,
445-448 (1925); Ann. der Phys, 79, 572-582 (1926).

Laws GoverNine THE Puirine or Erecrrons Our oF METALS BY
InTENsE Erecrricar Fievps.
R. A. Mrrrikan anNDp Cary F. Evrineg, Phys, Rev. 27, 51-67 (1926).

J. W. Fisuers’ EXPERIMENTS AND THE PoSSIBILITY OF MAGNETIZA-
TioN BY Rorary Frerps,
S. J. Barnerr, Phys. Rev. 27, 115 (1926).

StripPED OxveEN Ovi, THE PP’ Grour 1y Ov, AxD NEw ALUMINUM
Lixes 15v tue ExTtrREmE Urnrra-VIoLET,
I. S. Bowen and R, A, MiLL1kAN, Phys. Rev. 27, 144-419 (1926).

Tre So-Cairep Positive Puoto-Erecrric EwmisstoNn  (INVERSE
ErrecT) AND THE REALITY OF THE SUuB-ErecTRON.
E. J. LoreNz, Phil. Mag. 1, 499-509 (1926).
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Tueory or THE Sreciric Heat oF ELECTROLYTES.
F, Zwicky, Proc. Nat. Acad. Sci. 12, 86-92 (1926).

Ox tHE QUANTITATIVE THEORY OF AN EirrcTrROsTATIC VOLTAGE
MvULTIPLIER.
A, W. Simon, Phys. Rev 27, 341-345 (1926).

A New Kixp or Test or THE CORRESPONDENCE PrincipLE Basep
ON THE PREDICTION OF THE ABSOLUTE INTENSITIES OF SPECTRAL
LiNEs.

Ricaarp C. Torman anxDp RicHARD M. Bapcer, Proc. Nat. Acad. Sci. 12,
178-174 (1926); Phys. Rev. 27, 383-396 (1926).

AN ExpressioN ¥or THE ENERGY 1N A NEW ELECTROSTATICS.
H. Bateman, Mess, of Math., LV, 161-168 (1926).

Hica FrrquexNcy Ravs or Cosmic Oriciv: I. Sounping Barroox
OBSERVATIONS AT EXTREME ALTITUDES.
R. A. MiLLikaN anxp I. S. BoweN, Phys. Rev. 27, 353-361 (1926).

ATMOSPHERIC ABSORPTION AND TRANSMISSION IN SEARCHLIGHT
PracTICE.
R. M. La~cer, J. 0. §5. 4. and R. §. I. 12, 359-373 (1926).

Tae Hyprocex DouBLET.
WiLriam V. Housron, Nature 117, 590 (1926).

CeENTENNIAL OF THE UXDrrATORY THEORY OF LicHT.
PauL S. EpsTEIN, Science 63, 387-393 (1926).

Tne RabiatioNn or ENErReY AND ANGULAR MoMENTUM,
H. BateMan, Phys. Rev. 27, 606-617 (1926).

Ox tur NATUre or LicHT.

Ricuarp C. TonLMAN AND SiNcLAIR SMITH, Proc. Nat. Acad. Sci. 12, 343-
347 (1926).

Zur THEORIE DER SrezIFISCTIEN WaARME voN LLOSUNGEN,
F. Zwicky, Phys. Zeits. 27, 271-286 (1926).

Fricrionar Forces 1¥ Liquip SURFACES.
Carr T. CHasg, Nature 117, 724 (1926).

AN AppricatioN oF THE QUANTUM THEORY To THE LUMINOSITY OF
Dirruse NEBULAE.
H, Zaxstra, Phys. Rev. 27, 644 (1926).
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Hica Freaquixcy Ravs or Cosyic Oricix: Il Mouxtay Peax
AND ATRPLANE OBSERVATIONS.
R. A. Mrirrikan axp R. M. Oris, Phys. Rev. 27, 645-658 (1926).

OxN Ttur TrEOrRY OF ELECTROSTATIC ALTERNATORS.
A, W. Simon, Phys. Rev, 27, 747-754 (1926).

Tae Ratio or HeEar Losses 3y CoNDUCTION AND BY HvAPORATION
FROM ANY WATER SURFACE.
1. S. BoweN, Phys. Rev. 27, 779-787 (1926).

Loxe Wave Lenera Limit or MERCURY.
Way~Ne B, Haves, Phys. Rev. 27, 809 (1926).

Tue SovivMm VOLTMETER.
Rosert C. Burt, Phys. Rev. 27, 813 (1926).

O~ TuE LuMmiNosity oF CoMETS.
H. Zawnstra, Bull. Amer. Phys. Soc, 1, No. 10, 8 (1926).

I~NTENSITIES IN THE HYDROGEN FINE STRUCTURE.
WirriaMm V. Houston, Bull. Amer. Phys. Soc. 1, No. 10, 9 (1926).

AN ExTENsIoN oF LLAGRANGE’s EExPANSION.
H. BateMan, Trans. Amer. Math. Soc, 28, 346-356 (1926),

Errect oF REcoMmINaTION OF TIE Printary Prororirrcrric Cur-
RENT FROM A CRYSTAL,
W. Howarp Wisg, Phys. Rev. 28, 57-73 (1926).

Tue Quanrtum Tureory axp Tae Bemavior or Srow FELEcTRONS
1N Gases.
F. Zwicky, Proc. Nat. Acad. Sci. 12, 461-465 (1926).

TraNSFER OF ENERGY FROM ELECTRONS TO ATOMS.
F. Zwricky, Proc. Nat. Acad. Sct. 12, 466-470 (1926).

Tue SoLuTION OF THE PROBLEM OF TitE SiMPLE OSCILLATOR BY A

COMBINATION OF THE SCHROEDINGER AND THE LLANczos TIrEORIES.
CarL EckErT, Proc. Nat, Acad. Sct. 12, 473-476 (1926).

SERrIES SPECTRA OF BE:1 AND BEn.
I. S. Bowen axp R. A. MiLLIRAN, Phys. Rev. 28, 256-258 (1926).

RepeTITION OF TROUTON-NOBLE ETHER DRIFT EXPERIMENT,
Carr T. CHaSE, Phys. Rev. 28, 878-383 (1926).

Remarxs ox Proressor Lewis’s Nore ox tae Parm or LieaT
QuaNTA 1IN AN INTERFERENCE FIELD,

Ricuarp C. TormaN anD SiNcratr SwmitH, Proc. Nat, Acad. Sci. 12,
508-509 (1926).
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Vacuuy SPECTROSCOPY,
1. S. Bowewn, J. 0. §. 4. and R, §. I. 13, 89-98 (1926).

A Turee Ixpucror StaTic MACHINE.
A. W. Simon, Phys. Rev, 28, 142-145 (1926).

Tue Last Firreex YEARs or Prysics.
R. A. Mirrixan, Proc. Am. Phil. Soc. LXV, 68-78 (1926).

Wave-LExeTe StaANDARDS 1IN EXTREME ULTRA-VIOLET SPECTRA OF
C, Nz, O:z, AND Ai.
I. S. BoweN anp S. B. INGrAM, Phys. Rev. 28, 444-448 (1926).

Trueory or WIMHURST'S ALTERNATING STATIC MACHINE,
A. W, Simon, Phys. Rev. 28, 545-558 (1926).

ToN1zaTioN 1IN REacTING GasEs.
A. KertH BrREWER, Proc. Nat, Acad. Sci. 12, 560-564 (1926).

A PreuiminarRy REeporr oN THE MAGNETIC SUSCEPTIBILITIES OF
SomE Gasks.
G. W. HaMmmar, Proc. Nat. Acad. Sci. 12, 594-596 (1926).

A PossisLE ExrraNarioNn oF TaE “Graser EFrFecr.”
G. W. Hammar, Proc. Nat. Acad. Sci. 12, 597-598 (1926).

Tur IoNizarion PorexTian or O
1. S. Bowen anp R. A, MiLLikAN, Nature 118, 410 (1926).

ScHROEDINGER'S QUANTUM THEORY AND THE StARK Errecr.
Pavr S. EpstEIN, Nature 118, 444 (1926).

GATES LABORATORY OF CHEMISTRY

72. Ox THE DErRivaTioN or THE EquaTioN ror THE EFFECT OF
TEMPERATURE oN REAcTiON RATE. .
RicHArp C. ToLMaN, Jour. Amer. Chem. Soc. 47, 2652-2661 (1925).

73. A New CrysTar FoR WAVE-LENGTH MEASUREMENTS OF SOFT
X-Ravys.
Linus PAuLiNG aND ALBERT BJorxEsoN, Proc. Nat. Acad. Sci. 11, 445-
447 (1925).

74. Tae Dizrectric CoNsTaNT AND MoLECULAR WEIGHT OF Bro-
MINE VAPOR.
Linus Pavring, Phys. Rev. 27, 181-182 (1926).

75. Coxprrions axp Reactions DeriNiNe Dye BAcCreriosrtasis,
E. W. Stearn anp A. E. StearnN, Jour. Bact. 11, 345-357 (1926).
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76. THE CrYsTAL STRUCTURES OF SopiuM AND Porassivm TRINI-
TRIDES AND Porasstum CyANIDE, AND THE NATURE oF THE TRINI-
TrIDE GROUP.
STerLING B. HEeEnpricks AND Linus PaurLING, Jour., Amer, Chem. Soc.
47, 2904-2920 (1925).

77. Tare Mecuaxsisy oF CarBomyprate UTinizariow.
ALBERT L. Raymonn, Proc. Nat. Acad. Sci. 11, 622-624 (1925).

78. Tue Lire History oF A Micro-ParssiTE IsornaTep rrodM Car-
cINOMATOUS GROWTIS.

E. W. Stearn, B. F. Sturpivant anNp A. E. StTEARN, Proc. Nat. Acad.
Sci. 11, 662-669 (1925).

79. TrHE CaraLyric SYNTHESIS OF WATER VaPoR 1¥ CoNTACT WITH
Merarric NI1CcKEL,

ArTHUR F. BEnTON AND Paur M. EmMmEert, Jour. Amer. Chem. Soc. 48,
632-640 (1926).

80. Caravrysis By SiLveR loN orF THE OxipaTioN oF CHRoMIC SavTs
vy Peroxysurruric Acm. THE ExisteNcE oF TRivareNT SILVER
CoMPOUNDS.

Don M. Yost, Jour. Amer. Chem. Soc. 48, 152-164 (1926).

81, Tue Prepicrion ofF THE ReLaTivE STABILITIES OF ISOSTERIC
Isomeric Tons axp MoLECULES.

Linus PaurLinGg anp SterLING B. HEnDprICKS, Jour. Amer. Chem. Soc.
48, 641-651 (1926).

82. CONFIRMATION OF THE PRESENCE oF A NoN-TETRAIEDRAL CaR-
BoN AToM IN Crystais OoF PENTA-ERYTIIRITOL,

Mavurice L. Huceins and STerLING B. Henpricks, Jour. 4Amer. Chem.
Soc. 48, 164-167 (1926).

83. Tue Ixmer-Tonic Arrracriox Tueory or Ioxizen Sorures.
V. Tesrixe or THE THEORY »Y SoLUBILITY EXPERIMENTS AT
Hicmer TEMPERATURES.

WARREN P. BaXTER, Jour. Amer. Chem. Soc. 48, 615-621 (1926).

84, Tur Cararvric Errect or Sitver AMmonia lox 1x THE Oxi-
DATION OF AMMONIA BY PEROXYSULFATES.

Dox M. Yost, Jour. Amer. Chem. Soc. 48, 374-383 (1926).

85, Tue Kinerics oF «+HE OximnatioN oF TRivALENT TITaNIUM BY
TopINE.

Don I;J Yost anND SinDNEY ZABARO, Jour. Amer. Chem. Soc. 48, 1181-1187
(1926).

86. Tur Quaxtum TwHEORY oF THE DIELECTRIc CONSTANT OF
HyproGEN CHLORIDE AND SIMILAR GAsEs.
Linus PauvLing, Proc. Nat. Acad. Sci. 12, 82-35 (1926).

87. THe Dyxaamic Moper or it CHEMICAL BoxD AND 118 APPLI-
CATION TO THE STRUCIURE OF BENZENE.
Linvus Paviing, Jour, Amer. Chem. Soc. 48, 1132-1143 (1926).
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88. EvibENCE From CrysTar STRUCTURES IN REGARD To ATomic
STRUCTURES.
Mavrice L. Hucains, Phys. Rev. 27, 286-297 (1926).

89, CRYSTALLINE INSULIN,
Joun J. ABEL, Proc. Nat. Acad. Sci. 12, 132-136 (1926).

90. Dirrusiox or Erecrroxs.
GEORGE GLOCKLER, Proc. Nat. Acad, Sci. 12, 178-180 (1926).

91. Tue Resoxaxce-Porextiars oF Herivm aAxp Dousre Impacts
BY ELEcTRONS 1 HELIUM.

GEeorGE GLOCKLER, Phys. Rev. 27, 423-431 (1926).

92, Formariow or Ozove BY Opricarry Excritep MERCURY VAPOR.
RoscoeE G. DickinsoNn aND Mirks S. SHERRILL, Proc. Nat. Acad. Sci. 12,
175-178 (1926).

93. EVIDENCE ¥OR THE EXISTENCE OF ACTIVATED MOLECULES IN 4
CuemrcarL Reactiow.

Oriver R, WuLF, Proc, Nat. Acad. Sci. 12, 129-132 (1926).

94, Tume Sreciric Hear axp Extrory oF HyproceN CHLORIDE
Drerivep ¥rom INrFra-REp Baxp Sercrra.
Hervey C. Hicks aAnp Arran C. G. MitcHEeLr, Jour. Amer. Chem. Soc.

48, 1520-1527 (1926).

95. Tue IoxizarioN PorExTiaL oF METHANE.

GEORGE GLOCKLER, Jour. Amer. Chem, Soc. 48, 2021-2026 (1926).

96. Tur Assorpriox oF GasEs BY Prarinum Brack.

ArtiUr F. BE~nTON, Jour. Amer. Chem. Soc. 48, 1850-1861 (1926).

97, Tue IxteEr-IoNic ArrracrioNn Tueory ofF IoN1ZEp SOLUTES.
VI. Tre IoNizarion anp Ionizarton-CoNsTanTs OF MODERATELY
IoNi1zED SOLUTES.

MiLes S. SHERRILL AND ARTHUR A. NovEs, Jour. Amer. Chem. Soc. 48,
1861-1873 (1926).

98. ErecrroN DispracemeNT 1N Carson Comreouxnns. IV. Dermva-
TIVES OF BENZENE.

Howarp J. Lucas, Jour. Amer. Chem. Soc. 48, 1827-1838 (1926).

99. Tar CoMraraTive PrysroLocrcar AcTtioN oF SoME DERiva-
TIVES OF GUANIDINE.

GorpoN A. Aivres, Jour. Pharmacol, and Exptl. Therapeut. 28, 251-276
(1926).

100. Tue Quaxtum THEORY OF THE DierEctRic CONSTANT OF

HyproeENX CHLORIDE AND SiMrrak GAsEs.
Linus Pavring, Phys. Rev. 27, 568-577 (1926).
101. Uerer pie KRISTALLSTRUKTUR DER KUBISCHEN TELLURSAEURE.

L. MerLe KirxpraTrICK AND LiNus Paviing, Zt. f. Kristallographie, 63,
502-505 (1926).
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102. Tue Rerative IxteExsities or ReFrecrion oF X-Ravs rroat
THE Prixcipar Aroxic Praxes oF Powperep Sopivy CrHLORIDE.
Louis Harris, S. J. Bates axp D. A, MacIxw~es, Phys. Rev. 28, 235-293
(1926).

103. Ture ErecrricarL Coxpucrivity oF Liqumn CyaNoGEN BroMipE.
GEORGE GLOCKLER, Proc. Nat. Acad. Sci. 12, 522-523 (1926).

GEOLOGY AND PALEONTOLOGY

RELATIONSHIP AND STRUCTURE OF THE SITORT-FacEp BEear, Arcto-
therium, rroMm THE PLEISTOCENE OF CALIFORNTA,

Joun C. MEerriaM anp CHESTER STOCK, Carnegie Institution of Washing-
ton Publ. 347, 1-35, 10 pls. (1925).

A Lraxma rrom THE PrristocExe or MckriTreick, CALIFORNIA,
Jomun C. MerriaM aND CHESTER STOCK, Carnegie Institution of Washing-
ton Publ, 347, 37-42 (1925).

Tur PrioceNxe RATTLESNAKE FORMATION AND Fauxa oF EasTERN
Oreeox, witH NorEs ox THE (FEOLOGY OF THE RATTLESNAKE AND
Mascarr Derosrts.

Joun C. MerriaM, CHEsSTER StocK aND C. L. Moopy, Carnegie Iustitution
of Washington Publ. 347, 43-92 (1925).

EarruQuakes aND Tuem Haprmrs 1v Cavrrroryia.,

J. P. BuwaLrpa, California Alumni Monthly, Januwary, pp. 54-57 (1926).

Grorocicar Conprrions ArrEctinG Daums 1x Say GasrieL CanyoN.,
J. P. Buwarpa, California Tax Digest, pp. 109-110, April, 1926.

DIVISION OF ENGINEERING

A Furruer INVESTIGATION OF THE PERFORMANCE OF CENTRIFUGAL
Pumes WaEN Pumeine Orrs,
R. L. Davcrerry, Gould Pumps, Inc., Bulletin 130, 30 pages (1926).

Ax Axavysis or DErp-WeLL O PumriNe.
W. Howarp Crare, Mechanical Engineering, 48, 941 (1926).

Stupy oF Ions axp Errcrroxs ror Freciricar Exerweers (Dis-
cussion).
R. W. SorenseN, Trans. A. I. E. E. 44, 1028 (1925).

ExcINeEeriNG REsEarcH (Discussion).
R. W. SorenseN, Trans. A. I. E. E. 44, 1036 (1925).

TueE Revarion Berweex ExciNeeriNe Epvucarion axp REesgsrcH,
witH Parricurar Rererexce 1o tiiE CarmrorNia INsTI?UTE OF
TeEcHNOLOGY Praw.

R. W. SorensEN, Jour. of A. I. E. E. 44, 1288 (1925).



Begeription of the Undergraduate and
Fifth-Year Conrses

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
Science. 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, Flectrical Engineering,
Mechanical Engineering, and Aeronautics. The Course in
Science prepares for fifth-year Courses in Chemistry,
Chemical Engineering, Physics, Electrical Engineering,
Aeronautics, Geology, Paleontology, and Mathematics. For
the completion of these fifth-year Courses the degree of
Master of Science is awarded.

THE COURSES IN ENGINEERING

The five-year plan of enginecring instruction is based on
recognition of the fact that a four-year period of study is
inadequate to give satisfactorily the combination of cultural,
basie scientific, and engineering studies essential to the high-
est 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 Course will train,
more broadly and fundamentally than the Engineering
Courses now given at most institutions, the large proportion
of students who study engineering not to make themselves
engineering experts in a specialized sense, but to fit them-
selves to fill satisfactorily administrative positions in the
manufacturing and transportation industries, and to serve
as operating and constructing engineers in such industries.
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The fifth-year Courses, based on this broad fundamental
preparation, and coordinated with it so as to constitute a
harmonious, unified, five-year period of study, with no sharp
breaks between the undergraduate and graduate periods,
will afford the more intensive training required by the engi-
neer who is to do creative work in his field, for example, by
designing new structures or machines, improving and de-

veloping processes, or making discoveries or inventions.

The four-year Course in Engineering includes an un-
usually thorough training in physies and mathematics, and
instruction in chemistry and geology; also extended courses,
continuing throughout the four years, in humanistic studies,
including English writing and speaking, literature, evolu-
tionary science, history of civilization, current social and
political problems, and economics; and, finally, those engi-
neering subjects common to all branches of cngineering,
such as surveying, mechanism, descriptive geometry, ma-
chine drawing, applied mechanics, engincering materials,
hydraulics, and preliminary courses in civil, mechanical, and
electrical engineering.

The fifth-year Courses in Civil, Mechanical, and Elec-
trical Engineering, and in Aeronautics consist mainly of the
engineering subjects that are fundamental in these separate
branches of engineering. Thus the Civil Engineering
Course deals largely with the design and construction of
structures, railways, and water systems; the Mechanical
Engineering Course, with machine design, steam and gas
engineering, and power-plant design and operation; the
Electrical Engineering Course with the generation and
transmission of electric power; and the Aeronautics Course
with the principles of aerodynamics, the design and con-
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struction of airplanes, their engines and instruments. Of
all these Courses engineering research forms an important

part.

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 engi-
neering. Accordingly, the four-year Course in Science,
while including the same humanistic subjects as the Course
in Engineering, requires much more extended study of the
three sciences of chemistry, physics, and mathematics.
Moreover, in its junior and senior years, there are offered a
series of Options which, when supplemented by the cor-
responding fifth-year Courses, afford definite preparation
for various scientific professions, as outlined in the follow-

ing statement.

The Option in Chemistry and the Option in Physics 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 Courses in Chemical
Engineering differ from those in Chemistry in that they in-
clude, in place of some of the science work, general subjects
in mechanical and electrical engineering, and (in the fifth

year) an extended treatment of chemical engineering itself.
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This Course is designed to fit men for the installation, opera-
tion, and the research development of industrial chemical
processes.

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
connection 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.

Because of the laboratory accommodations available, the
number of students admitted to the sophomore year of the
Course in Science is at present limited to 40.



Schedules of the Undergraduate Courses

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 draw-
ing exercises and field work.

The subject numbers correspond to those given in the
Description of Undergraduate Subjects on pages 155-203.
The abbreviations denote the various branches of instrue-
tion as follows:

Aeronautics Ae
Applied Mechanics AM
Chemistry woooomeeoeeeeee Ch
Civil Engineering CE
Drawing D
Economics and Government Ec
Electrical Engineering EE
English .o En
Geology : Ge
History H
Hydraulics Hy
Languages L
Mathematics Ma
Mechanical Engineering ME
Military Mi
Physical Education PE
Physics Ph
Shop Sh

TRESIS  ceceeceeeeecca e mmmecem i e m s msamnec e s senmasc s sm e menssrn s memneanesm s e an e se s e sann Th




BOTH COURSES

FIRST YEAR, ALL THREE TERMS

HOURS PER WEEK
SUBJECTS SUBJECT UNITS
NUMBER | Class | Lab. | Prep.
English............. En 1abe 3 0 3 6
Physics............. Ph labe 2 3 4 9
Chemistry*......... Ch label 3 6 3 12
Mathematics........ Ma label 4 0 8 12
History ............ H labe 2 0 2 4
Assembly** ... .| ...... 1 0 0 1
Drawing or Shopf...|PE labe¢ 0 3or4d 0 3or4d
Physical Education. .|PE label 0 3 0 3
Military Science.....]Mi 1abe¢ 1 2 1 4
54 or 55

Summer

Drawing or Shop. ... 3or4

*Honor students may substitute for the summer Drawing or
Shop a three weeks' course in Chemical Research Problems.

*#*A maximum 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,
Conditions are removable only by the satisfactory completion of
special work imposed by the Department of English. These state-
ments apply also to the other three years of both courses.

iEach student takes altogether 6 units of Drawing and 8 units
of Shop, distributed through the three terms and a required summer
period of 2 weeks at the beginning of the summer vacation.
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FOR STUDENTS PREPARING FOR CIVIL, MECHANICAL, AND
ELECTRICAL ENGINEERING, AND AERONAUTICS

SECOND YEAR

; HOURS PER WEEK]|_ U115
SUBJECT SUBJECT First| o
NUMBER Class | Lab. | Prep. ’%‘e?n?s Ter:n
Mathematies*f. ... ... Ma2abc 4 0 8 12| 8
Physics*t............. Ph 2abe 3 3 6 12 8
Mathematics Reviewt. . [Ma 2d 4 0 8 4
Physics Reviewt. ... ... Ph 2d 3 3 6 .. 4
History............... H 2abe 2 0 4 6| 6
Descriptive Geometry
and Drawingf....... D 2abe 0 6 0 6| 6
Mechanism§ ME1 3 3 4 |
Surveying § CE 1 3 4 3 10 { 10
Engineering Chemistry§ [Ch 6 4 0 6 f
Assembly..............1 ...... 1 0 0 1 1
Military............... Mi 4abel 1 2 1 4 4
Physical Education. . ... PE 2abel 0 3 0 3] 8
54 | 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).

tStudents not in honor standing take in the first 7 weeks of
the third term Physics Ph 2¢ (8 units) and Mathematics Ma 2c (8
units), and in the last 3 weeks Physics Review Ph 2d (4 units) and
Mathematics Review Ma 2d (4 units). A condition in either of
these review subjects, unless made up in September, excludes the
student from all third-year subjects for which these are prerequi-
site. To assist students in making up such conditions, and to aid
students transferring from other colleges who may not have had
such intensive courses as those of the Institute, each of these sub-
jects will be offered as a summer course (with a fee of $20) during
the three weeks preceding the opening of the fall term, provided
not less than six students apply for it.

1Drawing D 2d may be substituted for Drawing D 2¢ by students
preparing for Civil Engineering.

§Each student takes one of these subjects in each of the three
terms.
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THIRD YEAR

SUBJECT HOURS PER WEEK _._U_I:I,ITS
SUBJECT NUMBER Pirst | Thira
Class | Lab. | Prep. |Terms | Term
English............... En 7Tabe 2 0 4 6| 6
Current Topies.........|[H 4abe 1 0 1 2 2
Assembly.............. A 1 0 0 1 1
Economics............ |Eec 2 3 4] 3 0 3 6 ..
Business Law.......... Ec 25 3 0 3 .. 6
Geology; Paleontology. .|[Ge 1abecl 4 1 4 9 9
Applied Mechanics. . ... AM1label 4 3 7 14 | 14
Direct Currentst. . ... .. EE 2 3 3 8 6
Alternating Currents?. . .|EE 4 5 3 3 6} 12
Heat Engineering .. . ... ME 15 3 3 6 o112
Physical Education®™ .. |PE 3abc¢| 0 3 0 3| 8
53 | b3

First Term. 2Second Term.
*Students may substitute Military (6 units) for Ph} sical Educa-

tion (3 units).

142



COURSE IN ENGINEERING

FOURTH YEAR
For classes graduating in 1928 and thereafter.

NUMBER OF UNITS
SUBJECT ist 2nd | 3rd
Term | Term | Term
Biology................... 9 .. ..
English...... .. .. T AP 9 9
Current Topices............ ... . ..., 2 2 2
Assembly............ ... ... .. ... . ... 1 1 1
Engineering Conferences........ ... ... .. 2 2 2
Hydraulies...... ... ................... . 12
Structures. .. S i LS e 12
Testing Materials
Hydraulic Laboratory *. ............... 6 6 6
Steam Laboratory o
Options asonnext page................ 18 30 18
50 50 50

*Each student takes one of these subjects in each of the three
terms.
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FOURTH YEAR (Continued)

NUMBER OF UNITS

SUBJECT 1st 2nd 3rd
Term | Term | Term
Mechanical Engineering Option: )
Machine Design............... AT 9 12 9
Science of Metals.................... 9 .. ..
Heat Engineering. ... ............... 12 9
‘Steam Lab. or Elective (see below). ... | 6
Electrical Engingering Option:
Differential Equations™. .......... ... .. 12
Heat Engineering. .. ................ 12 ..
Electrical Engineering Laboratory. . ... .. .. 6
Eleetricity™.......... .. ... ........ 12 12
Electrical Machinery................ 6 6
Civil Engineering Option: ,
Advanced Surveying... .. R 12 .. ..
Railway Engineering........ ......... 6 6 6
Structures............. .. P . 12 9
Highways....................... ... 6
Reinforced Concrete................. 6
Accounting......................... .6
Aeronautics Option: N
Advanced Caleulus. . ................ 12 12 ..
Differential EquationsT.............. 12
Aeronauties.................. ... ... .. 9
Science of Metals.................... 9 ..
Machine Design..................... 12
Elective............................ 6
General Electives:
Advanced Calculus.................. 12 12 ..
Differential Equations. . ............. . 12
Accounting. ... ... e PP 6 6
Business Study...................... 6 6 6
Military Engineering. ............... 6 6 6

*Honor students who have taken Differential Equations will

substitute for it the third term of Electricity.

fHonor students who have taken Differential Equations may

substitute some other mathematical or engineering subject.
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COURSE IN SCIENCE

FOR STUDENTS PREPARING FOR CHEMISTRY, CHEMICAL
ENGINEERING, PHYSICS, INDUSTRIAL PHYSICS,
MATHEMATICS, AND GEOLOGY

SECOND YEAR
For Regular Students

{HRS. PER WEEK|  UNITS
SUBJECT i;i;;::;g; ! Lab. | First | ppirq
i Class| Lab. fPrep. T’I;:vlgs J Term
Mathematics. ........ MaZabe 4| 0 | 8| 12 | 8*
Physies.............. Ph 2abe 8 | 3 | 6 12 \ 8*
Mathematics Review..[Ma 2 d ‘ 4 0 } 8 i4r
Physics Review....... Ph 2d 3 3 6 .. 4%
History.......... ... H 2abec 2 0 ‘ 4 6 6
German.............. L 3labec 3 0 3 6 6
Chemistry........... Chl2ab 216, 2 10 ..
Assembly............ . 1100 1 1
Military............. Mi 4abe 1 2 11 4 4
Physical Education....PE 2abel 0 30 3 3
Option as below. .. ... | .. 10
| 54 | 54
Optionst " f
Qualitative Analysis.|Ch 12 ¢ 2 6,2 .. 10
Organie Chemistry..|Ch 43 2 6 ‘ 2 .. 10
Surveying.......... CE 1 3|48 10

*Students take in the first 7 weeks of the third term, Physics
Ph 2 ¢ (8 units) and Mathematics Ma 2 ¢ (8 units), and in the last 3
weeks Physics Review Ph2d (4 units) and Mathematics Review
Ma 2d (4 units). A condition in either of these review subjects,
-unless made up in September, excludes the student from all third-
year subjects for which these are prerequisite. To assist students
in making up conditions, and to aid students transferring from
other colleges who may not have had such intensive courses as
those of the Institute, each of these subjects will be offered as a
summer course (with a fee of $20) during the three weeks preceding
the opening of the fall term, provided not less than six students
apply for it.

tStudents take Qualitative Analysis (Ch 12 ¢) if they are prepar-
ing for the Option in Chemistry or Chemical Engineering, Organic
Chemistry (Ch 48) if preparing for the Option in Physics or Mathe-
matics; Surveying (CE 1) if preparing for the Option in Geology.
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SECOND YEAR
For Honor Students

. supsEct |HRS: PER WEEK UNITS
SUBJECT First :
NUMBER | Class| Lab. Prep. T’I(;;Vrgs %ggg
Mathematies*. . ... ... Ma2abe 4| 0 8 12
Physics*............. Ph 2abec 4 | 2 6 12 ..
Differential Equations.|Ma 10 4 0| 8 12
Modern Physics. .. ... Ph "3 2 6 4 12
History.............. H 2abel 20| 4 6 6
German..............|[L 87abe|l 4 0 6 10 10
Chemistry. .......... Ch, 2ab 2 6 2 10 ..
Assembly............ o 1 0 0 1 1
Physical Education....|PE 2abc¢ 0 | 3 0 3 3
Option as below...... .. . . . .. 10
54 54

Optionst

Organic Chemistry. .|[Ch 43 2 6 2 .. 10

Chemical Research. .|Ch 70 0 {10 0 .. 10

Surveying.......... CE 1 3 4 3 .. 10

*Honor students complete the regular work in Mathematics and
Physics during the first two terms.

tStudents take Chemical Research (Ch 70) 'if they are prepar-
ing for the Option in Chemistry or Chemical Engineering, Organic
Chemistry (Ch 43) if preparing for the Option in Physics or Mathe-
matics; Surveying (CIE 1) if preparing for the Option in Geology.
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THIRD YEAR
: HOURS PER WEEK UNITS
SUBJECT First
SUBJECT NUMBER| Class | Lab. | Prep. | % Third
English............. En Tabe 2 0 4 6 6
Current Topics. .... .. H 4abq 1 0 1 2 .2
Assembly............ 1 0 0 1 1
Geology, Paleontology Ge labc 4 1 4 9 9
German or French*. 4 0 6 10 10
Chemical Prmmples. Ch 21abc 4 0 6 10 10
Physical Education. .. PE 3abc] 0 3 0 3 3
Options, as below . .... .... .. .. .. 12 12
Physies or ! 53 53
Mathematics Option: |
Advanced Calculus.. Ma 8ab] 4 0 8 12 ..
Differ. Equations.** Ma 10 4 0 8 .12
Chemistry Option A: - . ‘
Mathematical Phys.t Ph 15 ab] 4 0 8 |12 ..
Phys.-Chem. Lab.{.. Ch 26¢| 0 | 12 0 12
Chemistry Option B: -
Crystallography.... Ge 8 a 1 6 2 } 9
Mineralogy......... Ge 8b 1 8 0
Phys.-Chem. Lab.... Ch 26 b 0 3 0o |3 ..
Phys.-Chem. Lab.}.. Ch 26 ¢ 0 12 0 12
Chemical Engin. Option: ‘
Applied Mechanics. .1AM 2abl 4 0 8 12 . ..
Phys.-Chem. Lab.f..iCh 26c| 0 12 0 .12
Other Options: | ;
See next page i \

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

**Honor students who have taken Differential Equations sub-
Stllgutet for it some other mathematlcal physical, or engineering
subjec

tHonor students who desire to pursue later more advanced work
in mathematical physics should take Advanced Calculus at this time
in place of Mathematical Physics.

fHonor students substitute in the third term Chemical Research
(Ch 71) for Physico-Chemical Laboratory. Such students are in
the second term advised to take Physico-Chemical Laboratory (3
units) if necessary as an extra subject.
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COURSE IN SCIENCE

THIRD YEAR (Continued)

SUBIECT | HOURS PER WEEK [ UN'TS
SUBJECT NUMBER Birst | phira
Class | Lab. | Prep. | Terms| Term
Geology Option:
Crystallography....| Ge3a 1 6 2
Mineralogy. .. . . . .. Gesb | 1 | 8 | o |]?
Mineralogy........ Ge3dec 1 5 0 .. 6
Drawing.......... D2ab 0 6 0 6 ..
Drawing.......... D2d 0 6 0 6
Elecirical Engineering
Oplion*: .
Direct Currents!. ..| EE 2,3 3 3 Gl
Alternat. Currents?.| EE 4, 5 3 3 6) 12
Differential Equat..| Ma 10 4 0 8 .. 12

*Offered to the class of 1928 only, not to later classes.
1First Term. 2Second Term.
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COURSE IN SCIENCE

FOURTH YEAR

For classes graduating in 1928 and thereafter.

NUMBER OF UNITS

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

Biology ......oovvivi i 9 ..
English .......... ... .. ........... .. 9 9
Current Topies........................ 2 2 2
Assembly..............c .ol 1 1 1
Economics.. ... e e e e 6 6 ..
Options or Electlve as below.. 30-36| 36 36
Elective: 48-54 | 54 48

German or French Science Reading . . .. 4 4 4
Physics Option.

Analytical Mechanics. .. .. PR e 12 12 12

Electrlclty...~;.'..".1;..;.‘.‘.‘. S, 12 12 12

Electrical Engineering*.”. o 4. 2 . 01| 12 12 ..

Heat Engineering*................... 12
Mathematics Option: ]

Analytical Mechamcs ................ 12 12 12

Electricity.. ... ... 0l i 12 12 12

Definite Integrals, Complex Variables,

Vector Analysis. .................. 12 12 12

Electrical Engineering Option.t

Applied or Analytical Mechanics. . .... 12 12 ..

Electricity.. ... ..... ... o i 12 12 12

Electrical Machinery................. 6 6 ..

Electrical Engineering Lab.. ... .« /... 6

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

Steam Laboratory or } 6

Testing Materials. . .

Other Options (See next page)

*Or Research for Honor Students.

TOffered to the class of 1928 only, not to later classes.
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COURSE IN SCIENCE

FOURTH YEAR (Continued)

NUMBER OF UNITS

SUBJECT 1st 2nd | 3rd
Term | Term | Term
Chemistry Option: }

. Organic Chemistry....0.0............ 15 15 6
Chemical Thermodynamies. ... .. ... 9 9 ..
Atomic Structure.................... .. 9
Instrumental Analysis............ .. .. 10 .. ..
Research........................... 12 21

Chemical Engineering Option:
Organic Chemistry................... 15 15 6
Chemical Thermodynamies. ... ....... 9 9 ..
Electrical Engineering . ............. 12 12
Heat Engineering.................... | 12
Instrumental Analysis................ 10 ..
Industrial Chemistry................. 9

Geology Option:
Petrology.......... ... ... . ........ 9 9 ..
Field Geology......... R 12 8
Structural Geology.................. . 8
Vertebrate Paleontology.............. .. 8
Invertebrate Paleontology. ... .. e 10 8 ..
ThesiS .. ovvee e, . 8 8

150



Schedules nf the Fifth-Pear Courses

The Courses scheduled on the following pages will not be
offered till the school-year of 1928-29 (except that in Aero-
nautics which will be offered in 1927-28). They are here
presented in order to show to prospective students the more
specialized work to which the Undergraduate Courses lead.

ALL FIFTH-YEAR COURSES

NUMBER

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

NUMBER OF UNITS

PROFESSIONAL SUBJECTS 1st ond | 3rd
Term | Term | Term
Higher Structures. . ................... 6
Masonry..........cooiiiiiiiiii 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....................... C12 .. ..
Power Plant Engineering............... .. 12 12
Thermodynamies. ..................... . 12
Heat Engineering Laboratory........... P15 .. ..
Researchor Thesis .................... : 15 15
Electiveasbelow...................... 12 12
39 39 39

Electives: !

Science of Metals.................... ‘ 12 ..

Metallography......................: .. 12

Machine Design..................... 12 12

Internal Combustion Engine....... ... 12 12




ELECTRICAL ENGINEERING

NUMBER OF UNITS

PROFESSIONAL SUBJECTS 1st ond | 3rd
Term | Term | Term
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 .
Electrie Distribution................... .. .. 6
Research or Other Thesis............... 9 9 9
39 39 39
CHEMISTRY OR CHEMICAL ENGINEERING*
Electives from Four-Year Course inScicnce
or Fifth-Year Course in Physics
Other Electives as follows:
Atomie Structure................ 9 9 9
Physical Chemistry (special topics) . 9 9 9
Organic Chemistry (special topics). ... 9 9 9
Chemical Engineering*.......... ..... 12 12 12
Research. .......................... 12-18 | 12-18 | 12-18

PHYSICS, INDUSTRIAL PHYSICS, OR MATHEMATICS

Electives as follows:

Kinetic Theory........... R
Thermodynamics. . ..................
Electron Theory.....................
Mathematical Physices................
Physical Optics......................
Vacuum Tubes .....................
Definite Integrals, Complex Variables,

Vector Analysis....................

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

12

12
12
6

12
15

12
12
12

6

12
15

12
12
12

6

12
15

*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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GEOLOGY AND PALEONTOLOGY

NUMBER OF UNITS

PROFESSIONAL SUBJECTS
1st 2nd 3rd

Term | Term | Term

Electives as follows:
Physics, Chemistry or Engineering Sub-

Jects. ... 20 20 20
Economic Geology................... 6 6 6
Paleontology........................ 10 10 10
Petrography........................ 10 .. ..
Geomorphology . .................... .. 6
Seismology . ........................ .. 10 ..
Research........................... 12-18 | 12-18 | 12-18

AERONAUTICS
Aircraft Materials..................... 9
Properties of Fluids..................... 9
Stress Analysis for Airplanes............ .. 9 ..
Airplane Design ....................... .. 9 9
Airplane Engines ...................... . . 9
Research ............................. 9 9 9
Electives as below..................... 12 12 12
Electives as follows: 39 39 39
Subjects of Four-Year Engineering. . ...

or Science Course .................. 12 12 12
Wind Channel . ..................... 12 12 12
Flying ..... ... .. . i .. . 6
Charts and Instruments .............. . 6 ..
Advanced Thermodynamies. .......... 9 .. ..
Calculus of Observations ............ . .. . 6




Beacription of Undergraduate Subierts

AERONAUTICS
ProrFessor: Harry BaTemaw
InstrUCTOR: ALBERT A. MERRILL

Teacuine Frrrows: Hervey C. Hicks, CLark B, MrLLigax

Ae. 1. GexEerar ArroNavTIcs. 9 units (3-0-6)., Third term,
senior year.

Prerequisites: Ph, 2 a, b, ¢, d.

Mechanics of the kite, airplane, balloon, parachute, glider, kite-
balloon, autogiro, and helicopter. Forces on airplane wings, pro-
pellers, and bodies of stream-line shape when placed in a stream
of air. Theory of model testing. Control of an airplane. Power
required and power available for flight. Stability of aircraft.

Texts: Bedell, The Airplane; Monteith, Simple Aeronautics and
the Airplane.

Ae. 4 a, b, ¢. AreropyNAMICAL LaBoraTORY.—06 units; first, sec-
ond, and third terms.

Prerequisites: Ph. 2 a, b, ¢, d.

Determination of the resistance coefficients for a square plate,
circular dise, cylindrical rod and spindle shaped body. Explora-
tion of the cross section of the wind channel by means of the
Pitot tube. Experimental determination of the air forces on
model wings, propeller sections and model airplanes for different
arrangements of the model. Full scale tests.

Instructor: Merrill.

Ae. 7. AmpraNe DEesieN.—15 units (5-5-5); second term.

Prerequisite: Ph. 2 a, b, ¢, d.

Design and construction of the wings, fuselage and control sur-
faces of an airplane. Location of the center of gravity and deter-
mination of the moments of inertia of an airplane. General con-
siderations regarding the choice and arrangement of the power
plant, gasoline tank, chassis and skid.

Instructor: Merrill.

Apvaxcep CoURSEs IN AERONAUTICS, see pages 124-127.



156 CALIFORNIA INSTITUTE OF TECHNOLOGY

APPLIED MECHANICS

Proressor: FrepEric W, Hixzicus, Ja.
Ixstrucrors: Frep J. Coxversy, Roserr T. Kxarre
Teacuine Ferrow: C. Hawrey CARTWRIGHT

AM. 1 a, b. Appriep MEcHANICS.—14 units (4-3-7); first and
second terms. :

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

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: Maurer and Roark’s Technical Mechanics.

Instructors: Hinrichs, Converse, Cartright.

AM. 1 c¢. StrENerH OF Materiars—I4 units (4-3-7); third
term.

Prerequisite: AM. 1 a, b.

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, Cartwright.

AM. 2 a, b. AppriEp MECHANICS AND STRENGTH OF MATERIALS.
—12 units (4-0-8); first and second terms.

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

An abridged course for students electing the Chemical Engi-
neering Option or the Electrical Engineering Option in the Science
Course, condensing in the work of two terms as much as possible
of the general field outlined above in Me. 1 a, b, c.

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

Instructor: Hinrichs.
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_AM.-6 a, b. Trestixe MatErrsrs LaBoraToRY.—6 units (0-6-0);
first term.

To be taken in connection with AM. 5.

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

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

Instructor: Converse.
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CHEMISTRY

ProrFEssors: ARTHUR A. Noves, Stuart J. BaTtzes, James E. Bxerr,
Ricmarp C. ToLmax

AssociaTE ProrFessors: Wririam N. Lacey, Howarp J. Lucas

AssisTaNT ProrFESsOR: RoscoeE G, DIickiNsoN

Insrrucror: Ernest H. Swirr
Researca Ferrows: Ricmarp M. Baneer, Dox M. Yosr

TeacHING FELLOWS ANXD GRADUATE AssisTanTs: ALpuEUs M. Barr,
‘WarreN P. Baxter, AryNorp O. BEcknmaN, Rosert H, Dartox,
Rarer K. Day, RoBert T. Dirrox, Airax C. G. MITcHELL,
Martin E. Norbpeere, HErmaN F. Scuorr, Nariax F. Scup-
DER, Harorp H. StEINoUR, WirLiam URe, ’

Ch. 1 a, b, ¢. CHeMIsTIRY..—12 units (3-6-3); first, second, and
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 first
and second terms elementary analytical chemistry (mainly volu-
metric analysis).

Texts: Hildebrand, Principles of Chemistry; Smith’s College
Chemistry (revised by Kendall); A. A. Noyes, Qualitative Anal-
ysis.

Instructors: Bell and Teaching Fellows.

Ch. 6. ExcixeeriNG 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. Quanrtrrative ANaLysis.—I10 units (2-6-2); first
and second terms.

Prerequisitez Ch. 1 c.

Laboratory practice, supplemented by lectures and problems
in which the principles involved in the laboratory work are empha-
sized. The course furnishes an introduction to the methods of
gravimetric and volumetric analysis.

Text: Blasdale, Quantitative Analysis,

Instructor: Swift.

Ch. 12 ¢. QUALITATIVE ANALYSIS.—10 units (2-6-2); third term.
Prerequisite: Ch. 1 c.
lahoratory course accompanied by lectures and conferences,

which supplements the freshman work 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.—I0 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: L.acey.

Ch. 21 a, b, ¢. CuEmrcar PriNcipres.——10 units (4-0-6); first,
secohd, and third terms.

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

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-
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trical transference and conduction; of reaction rate and chemical
equilibrium; of phase equilibria and of thermochemistry. A large.
number of problems are assigned to be solved by the student.
Text: Noyes and Sherrill, Chemical Principles.
Instructor: Bates.

Ch. 22 a, b. Cuemicar TaERMODYNAMICS.—9 units (3-0-6); first
and second terms.

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. 26 b, ¢. PrysicaL Cuemistry Larorarory.~—3 units second
term; 12 units third term.

Laboratory exercises to accompany Ch. 21 b, ¢, respectively.
Required in Chemistry and Chemical Engineering courses, junior
year.

Text: Sherrill, Laboratory Experiments on Physico-Chemical
Principles.

Instructor: Bates.

Ch. 29. Corromn axp Surrace CHEMIsTRY.—9 units (3-0-6);
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, Flements of Colloid Chemistry.

Instructor: Badger.

Ch. 41 a, b, . OreaNic CHEMISTRY.—6 units (8-0-3); 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
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characteristic properties of the principle classes including hydro-
carbons, alkyl halides, alcohols, acids, ethers, esters, amines, car-
bohydrates, aromatics, etc.

(Not offered in 1926-1927.)

Text: Norris, Organic Chemistry.

Instructor: Lucas.

Ch. 43. Orgaxic CHEMIsTRY.—10 units (2-6-2); third term.

Prerequisites: Ch. 1 a, b, c.

Lectures and recitations, accompanied by laboratory exercises,
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. 46 a, b. Oreanic 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.

(Not offered in 1926-1927.)

Text: Lucas, Manual of Organic Chemistry.

Instructor: Lucas.

Ch. 61. Inpustriar CmemistrY.—9 units (4-0-5); 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: L.acey.

Ch. 66 a, b. Cmemicar E~NcINEERING.—I12 units (4-0-8); 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-
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Fa

ciently carrying out chemical reactions on a commercial scale.
The basic operations of chemical industry (such as transportation
of materjals, mixing, separation, combustion, etc.) are studied
both as te principle and practice.

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

Instructor: Lacey.

Ch. 70-78. CremIicaL REsEarcr.

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 course is required to undertake in
his senior year an experimental investigation of a problem in
chemistry. A thesis embodying the results and conclusions of this
investigation must be submitted to the faculty not later than one
week before the degree is to be conferred.

Apvaxcep Subsects IN CHEMISTRY.—See pages 117-119.
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CIVIL ENGINEERING
ProrFessor: FRANKLIN THomAs
AssociaTE Proressors: Romeo R, MartEL, Witriam W. MicHAEL
IxstRUCTOR: FrEp J. CONVERSE

AssistaNts: A, PeErry Banta, C. Hawrey CARTWRIGHT

CE. 1. Survevine.—I10 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.

Instructor: Michael.

CE. 2 a, b. Apvaxcep SurvEYING.—12 units (8-6-3) ; first term.

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, Breed and Hosmer.

Instructor: Michael.

CE. 4. Hicuway ExGINEERING.—6 units (8-0-3) 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. Rarmmway ExNGINEERING.—6 units (3-0-3); first term.
Prerequisites: CE. 1, 2 a, b.
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A study of economic railway location and operation; railway

plant and equipment; signaling; the solution of grade problems.
Text: Elements of Railroad Engineering, Raymond.
Instructors: Thomas, Michael.

CE. 8 b. Ramwway SurveviNe.—6 units (2-0-4); 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 SurveEvING.—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. Sewers6E.~—7 units (38-0-4); third term.

Prerequisite: Hy. 1.

Systems for the collection and disposal of sewage; the design of
sewers and storm drains; inspection of local sewage disposal
plants; the drainage of land; cost assessments.

Text: Sewerage and Sewage Disposal, Metcalf E. Eddy.

Instructor: Martel.

CE. 12 a.. THEORY oF StRUCTURES.—I12 units (3-3-6); first term.
Prerequisites: AM. 1 c. :
Methods used in the proportioning and calculation of stresses
in beams, girders, and columns of timber, stcel, and concrete;
study of the effects of moving load systems; graphic statics ap-
plied to roofs and bridges.
Text: Theory of Structures, Spofford.

Instructors: Thomas, Martel.
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CE. 12 b, c. Tueory oF Strucrures.—12 units (3-3-6) second
term; 9 units (8-0-6) third term.

Prerequisites: CE. 12 a.

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. 15. Warter SuppLy axD IRricaTioN.—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. Reixrorcep Coxorere~—6 units (2-0-4); second term.

Prerequisites: AM. 1 ¢; CE. 12 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. 20 b. MasoNrY STRUCTURES.—S units (2-3-3); second term.

Prerequisite : CE. 20 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.

CE. 21 a. Saructurar Desiex.—9 units (0-9-0); first term.
Prerequisites: CE. 12 a, b, c.
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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.

CE. 21 b. Strucrurar DesieN.—9 units (0-9-0); second term.

Prerequisite: CE. 12 a.

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

Instructors: Thomas, Martel.

CE. 21 ¢. Cwvir ExciNeerING DEesren,.—I12 units (O—iQ-O); 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
effect of reservoir storage upon distributed flow, determination of
size and type of economic development.

Instructors: Thomas, Martel.

CE. 25. EiemeNTs oF Crvi ExeiNeeriNc.—7 units (2-3-2);
second or third term.
Prerequisite: AM. 1 c.

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

Text: Elements of Civil Engineering, Thomas.

Instrﬁctors: Thomas, Martel, Converse.
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ECONOMICS AND GOVERNMENT

Proressors: Gramam A. Laixe, W. Howarp Crarp
AssistaNT ProFEssor: CrLypeE WoLFE
IxstrucTORs: ArsErT A. MERRiLL, 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.

Ee. 2. Gexerarn Ecoxomics.—6 units (3-0-3) ; 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, Vol. I, Fairchild.

Instructors: Laing, Untereiner.

Ec. 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.

Ee. 4. Serecrep Ecoxomic ProsLEMs.—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: Economiecs, Vol. 1T, Fairchild.

Instructors: Laing, Untereiner.
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Eec. 10. MaTreEMATICS OF FINANCE.—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.

Ec. 11. Sraristics.—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.

Ec. 12. Economic 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.

Ec. 14, Taxarion.—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.

Ee. 16 a, b, c. AccovntiNe.—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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Ee. 17, Accovxrtine.—S8 units (3-0-5); first term.
An abridged course in accounting.

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

Eec. 20. Fixaxciar OreanNizatioN.—8 units (3-0-5); third term.

Prerequisites: Ec. 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.

Instructor: Laing.

Ec. 25. Business Law.—6 units (3-0-3); 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, Frey.

Instructor: Untereiner.

Ec. 26 a, b. Busivess Law.—8 units (3-0-5); third and first
terms. '

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

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

Instructor: TUntereiner.

Ec. 80 a, b. BusiNEss ADMINISTRATION.—8 units (8-0-5); first
and second terms.
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General consideration of the problems of business and more de-
tailed study of the main problems, including location of industry
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
unit; individual producer, partnership, joint-stock company, and
corporation. '

Instructor: Laing.

Ec. 34. CorproraTioN FINANCE—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. Iwpustriar Praxts.—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. SEminar 1xv SociarL anxp Ecovomic 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. SORENSEN

AssisTANT PROFESSOR: SAMUEL S. MackeowN

Ixstructor: Fraxcis W. Maxstanr

AssistanTts: Janmes H. Hasprow, Cravoe D. Haywarp, FREDERICK
C. Lixpvary, Hatraym E. MExpEN®mALL, FrEp L. Poore, Lroyp
E. SweprLUND

EE. 2. Direcr CrrrENTs.—7 units (3-0-4); first term.

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

Theory and practice of direct current motors and generators.
Fundamental to courses in operation and design of electrical ap-
paratus. Numerous problems are solved.

Text: Principles of Direct Current Machines, Langsdorf.

Instructors: Mackeown and Maxstadt.

EE. 3. Dmecr Currext LABoRaTORY.—5 units (0-3-2); first
term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; and registration
for EE. 2.

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

Text: Laboratory Instructions, Forster.

Instructors: Maxstadt, Hamilton, Hayward, Lindvall, Swed-
lund.

EE. 4. Avrerxarine Currents.—7 units (3-0-4); second term.-

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE. 2.

Elementary study of alternating currents by analytical and
graphical methods and alternating current machinery. The effect
of inductance, capacitance, and resistance loads. Numerous prob-
lems are worked dealing with reactive circuits; resonance; coils
in series and multiple; single and polyphase alternators; single
and polyphase systems; synchronous motors; transformers; induc-
tion and single phase motors.

Text: Alternating Currents, Magnusson.

Instructors: Mackeown and Maxstadt.

EE. 5. Avrerxarine CUrreNT LaBoraTorRY.—5 units (0-3-2);
" second term.

Prerequisites: Ma. 2 a, b, ¢, d; Ph. 2 a, b, ¢, d; EE. 2, 3, and
registration for EE. 4.
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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: Maxstadt, Hamilton, Hayward, Lindvall, Swed-
lund.

EE. 6. Eiectricar MacHINERY.—6 units (2-0-4); first term.

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

Texts: Principles of Direct Current Machines, Langsdorf; Al-
ternating Currents, Magnusson.

(Not given in 1926-1927.)

Instructors: Mackeown, Maxstadt.

EE. 7. Eiecrricar Laporatory.—6 units (0-3-3); third term.

Prerequisites: EE. 2, 3, 4, 5, 6, 40; Ph. 5, 7.

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.

(Not given in 1926-1927.)

Instructors: Maxstadt, Hamilton, Hayward, Lindvall, Poole,
Swedlund.

EE. 20. ArLTERNATING CURRENT ANALYsIs.—I12 units (5-0-7);
first term.

Prerequisites: EE. 7 and preceding courses.

Advanced study of magnetic and electric circuits. 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 a, b, c. AvrEr¥ating CURRENT LABORATORY.—6 units
(0-8-8) ; first, second and third terms.

Prerequisites: EE. 2, 8, 4, 5, 6, 7.

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-



ELECTRICAL ENGINEERING 173

metric measurements; use of the oscillograph; testing of magnetic
materials,
Instructors: Maxstadt and assistants.

EE. 22. IxpuctioN MacuHINERY.—12 units (5-0-7); second term.

Prerequisites: EE. 2, 4, 6.

An advanced study of the stationary transformer and the in-
duction motor, with special emphasis upon problems of multiple
operdation which involve problems of polyphase polarity, together
with single and polyphase multiple circuits.

Instructor: Sorensen.

EE. 28. Evrectric TracrioN.—6 units (2-0-4); first 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.

Instructor: Lindvall.

EE. 30. Erecrric Licuirine axp Power Distrmurion.—G units
(2-0-4) ; 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. 40. Apvaxcep ALTERNATING CURRENT MACHINERY.—6 units
(2-0-4) ; second term.

Prerequisites: EE. 2, 4, 6; Ph. 5, 7.

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

Text: Alternating Current Machinery, Lawrence.

Instructor: Maxstadt.
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EE. 44. TravsmussioN Lixes—12 units (4-0-8); third term.

Prerequisites: EE. 2, 4, 6, 20, 40.

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

Instructor: Sorensen.

EE. 48. Seecirications AND DEsieN oF ELEcTRICAL MACHINERY.
—6 units (4-0-2); first term.

Prerequisites: EE. 2, 4, 6, 40.

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

Text: Electrical Machine Design, Gray.

Instructor: Sorensen.

EE,. 52. DiErecrrics.—6 units (2-0-4); third term.

Prerequisites: EE. 2, 4, 6, 20, 40.

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

Text: Electric Phenomena in High Voltage Engineering, Peek.

Instructor: Sorensen.

EE. 56. Errcrricar CommuNIcaTioN.—6 units (2-0-4); second
term.

Prerequisites: EE. 2, 4, 6, 20, 40.

A study of the elements of telephone, telegraph and signalling
devices. ‘

Instructor: Mackeown.

EE. 60. Apvaxcep ErectRical ENGINEERING.—6 units (2-0-4);
second term.

Prerequisites: EE. 2, 4, 6, 20, 40.

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: Maxstadt.

EE. 62 a, b. Vacvum Tusrs—$ units (2-0-3); first and second
terms.
Prerequisites: EE. 2, 4, 6.
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Fundamental theory, and uses as detectors, amplifiers, and oscil-
lators. Special uses of vacuum tubes in both radio and line com-

munication.
Instructor: Mackeown.

EE. 63. Vacuum Tuses.—5 units (3-0-2); third term.

Prerequisite: EE. 62 a, b.
Laboratory course in the general operation of vacuum tubes.

Instructor: Mackeown.
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ENGINEERING DRAWING
IxstrucToRs: Georce B. Briemam, Jr., CLARENCE V. ELLiOTT

D. 1 a. LerreriNG.—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: French and Meiklejohn, Essentials of Lettering.

Instructors: Brigham, Elliott.

D. 1 b. Eremextary 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: French, Engineering Drawing.

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, isometrie 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.

Text: Hood, Geometry of Engineering Drawing.

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

Prerequisites: D.1a,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. DeETam DrawING AND SkETCHING.—6 units (0-6-0);
third term.

Prerequisites: D.1a,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.

D. 2 d. PrysioGraPHIC SKETCHING.—6 units (0-6-0); third term.
This course in freehand sketching is given to develop ability to

represent landscape forms and details of geological structure.
Instructor: Brigham,
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ENGLISH AND HISTORY

Proressors: Crixtoy K. Jupy, Joux R. MacarTHUR, WiLLiaym B,
Muxro

Associate Proressor: Grorce R. MacMixy

IxstRUCTORS: Wirriam D, Craxg, Louis W. Joxes, Rocer F.
StaxToN, Ray E. UNTEREINER

The Institute requires for all students a four-years’
course in English composition and English literature, com-
plemented by a study of history and current topics, with
some excursion into philosophy and related subjects. A
thorough grounding is given in the principles and practice
of both written and spoken English, with special attention,
when called for, to the particular requirements of the tech-
nical professions. The instruction in literature is intended
to develop the habit of good reading, and to cultivate taste
by familiarizing the student with selected masterpieces of
past times and of the present. It is recognized, however,
that the cultural value of this study would be incomplete
without collateral instruction in history and critical discus-
sion of contemporary movements and events. 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 capacity for good citizenship, and at the same time of
heightening his ability to use the English langnage to the
best advantage in both professional and social life. It is
also to be noted 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 sub-
ject to correction with regard to English composition.

En. 1 a, b, c. Exerisa.—6 units (3-0-3); first, second and third
terms.
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This course is designed to give the student a thorough review
of the principles of composition, with much practice in writing
and speaking, and a broad introduction to good reading. The
student is offered every inducement to self-cultivation, and is
allowed ample opportunity for the exercise of special talents or
the pursuit of special intellectual interests.

The -work of the honor section is such as specially to foster the
spirit of intellectual initiative. Each member of the section stud-
ies some carefully chosen topic in accordance with the elementary
principles of research. He is held to high standards of excellence
in writing and speaking, and is expected to undertake a consider-
able amount of cultural, as well as technical, reading.

Texts: Collegiate Handbook, Greever and Jones; Freshman
Readings, Loomis.

Instructors: Crane, Jones, MacMinn, Stanton.

En. 7 a, b, c. Ewxcrisa LITERATURE—6 units (2-0-4); first, sec-
ond and third terms.

Prerequisite: En. 4 a, b, c.

A selective survey of English Literature from the beginnings to
the end of the 19th century, focused on the most distinguished
works of the greater writers in poetry, drama, the novel, and the
essay. Special attention is given to the social background of the
works assigned for reading, and to the chief cultural movements
of the medieval and modern world. In the first term the empha-
sis is placed onn Shakespeare and the English Renaissance; in the
second term on the life and literature of the 18th century; in the
third term on the Victorian Era.

Texts: The Oxford Shakespeare; The Modern Student’s Book
of English Literature, Ayres, Howe, Padelford.

Instructors: Crane, Jones, MacMinn, Stanton.

En. 10 a, b, c. ExcrisH LiTERATURE.—6 units (3-0-6); first, sec-
ond, and third terms.

Prerequisite: En. 7 a, b, c.

For the year 1926-1927 this course offers mainly a critical study
of selected topics in the fields of philosophy, politics, and social
science, with illustration in contemporary literature. The course
also includes instruction in the kinds of technical writing that the
student nearing graduation should be qualified to undertake,
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Texts: A Modern Symposium, Dickinson; Ethics, Moore; Es-
says Toward Truth, Robinson, Pressey, McCallum; English Liter-
ature During the Last Half Century, Cunliffe.

Instructors: Judy, MacMinn,

(In the year 1927-1928 and thereafter this course, continuing
the work of En. 7 a, b, ¢, will consist of a study of modern
American and English Literature.) '

H. 1 a, b, e. Hisrory.—4 units (2-0-2); first, second and third

- terms. )

Lectures and discussions upon the early civilizations out of
which modern Europe developed, and upon the institutions of the
Middle Ages.

Text: Ancient Times, Breasted; History of Western Europe,
Vol. I, Robinson.

Instructor: Macarthur.

H. 2 a, b, c. 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 1926, presented as the background and development of move-
ments underlying present conditions.

Text: The Political and Social History of Modern Europe,
Vols. I and 1I, C. J. H, Hayes. .

Instructors: Judy, Munro, Untereiner.

H. 4 a, b, ¢. Currext Torics.—2 units (1-0-1); first, second
and third terms.

This course is given in connection with En. 7 a, b, c.

The study of current topics is articulated with a selected weekly
journal of general information and opinion,

H. 5 a, b, c. Currext Torics—~—2 units (1-0-1); first, second and
third terms.

This course is given in connection with En. 10 a, b, ¢, and is
articulated with a selected weekly journal of general information
and opinion,
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En. 11 a, b, ¢. Jovr¥aLisMm.—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 Imstitute.

Text: Newspaper Writing and Editing, Bleyer.

Instructor: MacMinn,

En. 12 a, b, ¢. DeBatine.~—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.

En. 13 a, b, ¢. Reapixe ix Excrisg axp Hisrory.—Units to be
determined for the individual by the department.

Rlective, 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. Seecrar ComrosrrioN.—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. Seerrine.—No credit.
This course may be prescribed for any student whose spelling,
general or technical, is unsatisfactory.

En. 20. Summer Reaping.—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
Proressors: JouxN P. Buwarpa, CHEsSTER SToCk
Ixsrrucror: ReExe ExcEL
Teacuixe Ferrows: Cremext D. Mgeserve, Joux W. Parrersox

Ge. 1 a. Pmysicar Grorogy.—9 units (4-1-4); first term.

Prerequisite: Ch. 1, Ph. 1 a, b, ¢, and 2 a, b, ¢, d.

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: Pirsson and Schuchert’s Introductory Geology.

Instructor: Buwalda.

.

Ge. 1 b. ELEMENTARY PALEONTOLOGY.—9 units (4-1-4); second
term.

Prerequisite: Ge. 1 a.

A discussion of the principles on which the history of life is
based. Illustrations of evolution taken from certain groups of
animals of which the fossil record is essentially complete.

Text: Organic Evolution, Lull.

Instructor: Stock.

Ge. 1 ¢. Hisvoricar Georogy.—9 units (4-1-4); 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 peopled the earth’s sur-
face from age to age. Lectures, recitations, laboratory, and oc-
casional field trips. )

Text: Historical Geology, Schuchert.

Instructors: Buwalda, Stock.

Ge. 3 a. CryYSTALLOGRAPHY AND CRYSTAL STRUCTURE.—9 units
(1-6-2) ; 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.

Instructor: Engel.
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Ge. 3 b, c. MiNeraroeY.—9 units second term, 6 units third
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.

Instructor: Engel.

Ge. 5 a, b. PEeTROLOGY.—9 units (2-5-2); first and sccond terms.

Prerequisites: Ge. 3 a, b.

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

Text: Rocks and Rock Minerals, Pirsson-Knopf.

Instructor: Engel.

Ge. 7 a, b. Fizrp Georocy.—12 units first term, 8 units third
term.

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

Technical field methods of mapping the 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.

Text: Field Geology, Lahee.

Instructor: Buwalda.

Ge. 9. StructuraL Grovroey.—8 units (8-0-5); third 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.

Instructor: Buwalda.

Ge. 11 a, b, ¢. INVERTEBRATE ParronToLoGcY.—10 units first term,
8 units second term.
Prerequisites: Ge. 1 a, b, c,

o
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A study of the more important groups of invertebrates 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.

Ge. 12 a, b. VErTEBRATE ParEONTOLOGY.—10 units (2-6-2); sec-
ond and third terms.

Prerequisite: Ge. 1 b.

Osteology, affinities, and history of the principal groups of
fossil mammals and reptiles. History of vertebrate life with
special reference to the region of western North America.

Instructor: Stock.

Ge. 21. Twuesis ProsLEM 1IN Grorocy.—8 units; second and third
terms.

Prerequisites: Ge. 7 a.

The student investigates a limited geologic problem, preferably
of his own choosing, under direction, in the fleld or laboratory.
Individual initiative 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 meaning.

Ge. 22. Tuesis ProBrEM 18 ParLeEoNTOLOGY.—S$ units; second and
third terms.

Prerequisites: Ge. 11 a, b, ¢, or Ge. 12 a, b.

Special investigations in either invertebrate or vertebrate pale-
ontology. Research on a limited problem involving either field
relationships of fossil assemblages or consideration in the labora-
tory of the structural characters and relations of fossil forms.
Preparation of a thesis.

Anvancep Sussects 1N GroLocy.—See pages 119 and 120,
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HYDRAULICS

Proressor: Rosrrr L. DAUGHERTY
IxstrucTors: Frep J. ConvErse, CLARENCE V. Ervriorr

Hy. 1. Hypravrics.—I12 units (4-0-8); third term.

Prerequisite: AM. 1 a, b.

Physical properties of water; hydrostatics; flow of water in
pipes, nozzles, and channels; theory, construction, and installation
of hydraulic turbines, and a study of their characteristics with a
view to intelligent selection of the proper type for any given
conditions; centrifugal pumps and other hydraulic equipment.

Text: Hydraulics, Daugherty.

Instructors: Daugherty, Converse.

Hy. 2. Hypravric LaBoraTory.—6 units (0-3-3); third term.

Prerequisite: AM. 1 a, b.

To be taken at same time as Hy. 1. Experiments on the flow
of water through orifices and nozzles, through pipes and Venturi
meters, over weirs; use of Pitot tube; tests of impulse and re-
action turbines, centrifugal pumps, and other hydraulic apparatus.

Instructors: Converse, Elliott.



186 CALIFORNIA INSTITUTE OF TECHNOLOGY

LANGUAGES

Proressor: Joux R. MacarTaHUR
Assistaxts: AvpuEus Barr,J. Stuart Cameserr, G. ROBERT JAFFREY

The courses in this department are primarily arranged
to meet the needs of men who find it necessary to read scien-
tific books, treatises, and articles in French and German.
In these languages correct pronunciation and the elements
of grammar are taught, but the emphasis is laid upon the
ability to translate from them into English. An elective

course in Greek is offered to students interested in that
language.

L. 1 a, b. FreMeExTARY FrRENCH.—I10 units (4-0-6); second and
third terms.

A course in grammar, pronunciation, and reading that will pro-
vide the student with a vocabulary of extent and with a knowledge
of grammatical structure sufficient to enable him to read at sight
French scientific prose of average difficulty. Accuracy and facil-
ity will be insisted upon in the final tests of proficiency in this sub-
ject.

Texts: French Grammar, Hacker; Technical and Scientific
French, Williams.

Instructor: Macarthur.

L. 31 a, b, c. ELEMENTARY GERMAN.—6 units (3-0-3); first, sec-
ond and third terms.

This subject is presented in the same manner as the Elemen-
tary French.

Texts: First German Course for Science Students, Fiedler and
Sandbach; German Science Reader, Wright.

Instructors: Macarthur and Assistants.

L. 34 a, b, ¢. Sciextiric GermMan.—6 units (8-0-3); 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: Aus der Werkstatt grosser Forscher, Danneman.

Instructors: Macarthur and Assistants.
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L. 37, a, b, ¢. ELEMENTARY AND ScieNtiFic GERMAN.—I0 units
(4-0-6) ; first, second and third terms.

This course is a combination of L. 31 and 34 presented in a
single year and open to students of exceptional ability.

Texts: First German Course for Science Students, Fiedler and
Sandbach; Die Radioaktivitat, Fajans; German Science Reader,
‘Wright.

Instructor: Macarthur.

L. 88. Sciewtiric GeErmanN.—10 units (4-0-6); first term.
This course is a continuation of L. 37.
Instructor: Macarthur.

L. 51 a, b, ¢. GrEEK.—6 units (3-0-3).

This is a course in the elements of the classical Greek language.
Special reference is made to scientific nomenclature. Outside read-
ing upon topics drawn from Greek literature, art, philosophy, and
science is reported on in term papers. The course is elective.

Texts: Greek Lessons for Beginners, Morrison and Goodell;
The study of Greek Words in English, including Scientific Terms,
Hoffman,

Instructor: Macarthur.
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MATHEMATICS

Proressors: Harry Bateman, Eric T, Berr, Harry C. Vaxn Bus-
KIRK

AssociaTe Proressor: LuTmER E. WEar

AssisTaNT PROFEssor: CrypE WoLFE

IxstRUcTOR: WiLLiam N. BirRcHEY

NatioNal RESEARCH FELLOW: CARL ECKART

TeacHING FELrows aND AssistantTs: Hervey C. Hicks, Crarx
MmrikaN, Boris Poborsky, CmarrLes F. RicHTer, Morcaw
‘Wazp

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. 1l a, b, ¢. FreEsaman Maruemartics.—I12 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, ¢. SopmomMoRE MaTmEMATICS.—12 units (4-0-8) ; first
and second terms; 8 units third term.

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.

Ma. 2 d. Maraemarics REviEw.—4 units (4-0-8).
A comprehensive review of freshman and sophomore mathemat-
ics during the last three weeks of the sophomore year.

Courses Ma. 1 a, b, ¢, and 2 a, b, ¢, d, form a continuous two-
year course in Analytical Geometry, College Algebra, and the
Differential and Integral Calculus.
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Ma. 8 a, b. Abpvaxcep Carcurus.—12 units (4-0-8); first and
second terms.

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

Planned to extend the knowledge gained from the previous stud-
ies in Calculus and Analytic Geometry and to lay a better founda-
tion for advanced work in mathematics and science.

Text: Advanced Calculus, Osgood.

Instructors : Van Buskirk, Wear.

Ma. 10. DirrereNTIAL EqQUaTions.—12 units (4-0-8); third term.

Prerequisite: Ma. 8 a, b,

An introductory course in differential equations, designed to be
helpful both to the student of mathematics and the student of
science or engineering,

Texts: Differential Equations, Murray, Osgood.

Instructors: Wear, Van Buskirk,

Ma. 12. ProBaBILITY AND LEAST SQUARES.—5 units (2-0-3) ; third
term.

Prerequisites: Ma. 1 4, b, c, 2 a, b, ¢, d.

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.

Instructor: Wolfe.

Ma. 14. VEctor ANALysis.—I12 units (4-0-8); first term.

Prerequisite: Ma. 8 a, b, 10.

Elementary vector operations (addition, multiplication) and
their application to problems of geometry and physics are treated.

Text: Coffin’s Vector Analysis.

Instructor: IKckart.

ADVANCED SUBJECTS IN MATHEMATICS.—See pages 111 and 112,
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MECHANICAL ENGINEERING

Proressors: Rosert L. Daveuerry, W. Howarp Crarp
InstrucTors: Crarexce V. Erviorr, Rosert T. Kwarp, WALTER
W. OgciEr, Jr.

ME. 1. MecHaxism.—10 units (3-3-4); either first, second or
third term. .

Prerequisites: Ma. 1 a,b,c; Ph.1a,b,c; D. 1 a,b.

An analytical study of constrained motion in machines and of
the relations of machine elements. Desirable types of motion;
displacements of machine parts using simple valve motions, cam
actuating 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 vari-
ous 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. MacuiNe DesieN.—9 units (3-0-6); first term.

Prerequisites: ME. 1; D. 1 a, b; AM. 1 a, b.

Applications of mechanics of machinery and mechanics of mate-
rials to practical design and construction. Riveting and welding;
boilers and plate vessels; bolts and screws; force and shrink fits;
hydraulic cylinders; cylinders and cylinder heads for steam and
gas engines; stuffing boxes and packing; pistons and piston rings;
leaf springs; coil springs; piston pins; connecting rods and
cross heads; cranks and crank-shafts; flywheels; spur gears; heli-
cal gears; bevel gears; worm gears; spiral gears.

Text: Principles of Machine Design, Norman.

Instructor: Clapp.

ME. 3. MacuINE DesioN.—12 units (2-6-4); second term.

Prerequisite: ME. 2.
A continuation of the work in design with especial reference to
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belting; pulleys; rope driving; chains; friction drives; wire rope
and hoisting; plain bearings; ball bearings; roller bearings; shafts
and couplings; clutches; brakes; high speed disks; plplng Class
" exercises and drawing board studies.

Text: Principles of Machine Design, Norman,

Instructor: Clapp.

ME. 4. MacHINE DrsieN.—9 units (3-0-6); third term.

Prerequisite: ME. 3.

A study of manufacturing processes with especial reference to
the economics of design. Lectures and inspection trips.

Instructor: Clapp. :

ME. v.?'. Apvaxncep MacuiNE DesigN.—12 units (4-0-8); first
term.

Prerequisite: AM. 1 a, b; ME. 4, 10.

The student electing this course will be expected to have a com-
prehensive knowledge of the constitution and properties of the
principle materials of construction, and to be acquainted with
machine shop proccsses. The various relations developed in
mechanics of materials are examined as to their authority and
limitations and as to their application. Examples of evolved de-
sign for parts subjected to complex stresses are critically studied.
Tnvestigation of the failure of materials under repeated stresses.

Text: Applied FElasticity, Timoshenko and Lessells.

Instructor: Clapp.

ME. 6 and /'f Macmive DEesigy Oprions.—12 units (0-12-0);
second and third terms.

The work in these terms may follow various lines as the stu-
dent may elect. He may desire to work out the design of some
especial machine, or he may wish to take up internal combustion
engine design, or other suitable project. This time may be com-
bined with that for thesis, in case the latter is of a design char-
acter.

Instructors: Clapp, Elliott.

ME. 10. SciexcE oF Merars.—9 units (3-0-6); first term.
Prerequisite: Ch. 6.
A study of the principles underlying the manufacture and heat
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treatment of the ferrous metals and some of the non-ferrous
alloys.

Instructor: Clapp.

ME. 11. Sciexce or METars.—12 units (4-0-8); second term.

Prerequisite: ME. 10.

A continuation of the course ME. 10 with especial reference to
the structure of metallic alloys, their causes, and the relation
between structure and physical properties.

Text: Science of Metals, Jeffries and Archer.

Instructor: Clapp.

ME. 12. MEerarioerapHY.—12 units (2-6-4); third term..

Prerequisite: ME. 11.

The structure of the ferrous alloys; causes and effects of the
thermal critical points; theories of hardening and hot and cold
working; constitution, properties, heat treatment, and uses of the
principal alloy steels; the phase rule; preparation of specimens
for microscopic analysis; optics of metallography. Lectures and
laboratory exercises.

Text: The Metallography of Iron and Steel, Sauveur.

Instructor: Clapp.

ME. 15. Hear ExciNeErING.—12 units (3-3-6); third term.

Prerequisites: Ma. 2 a, b, ¢, d; ME. 1.

Principles of thermodynamics, and their application to steam
engines, steam turbines, and internal combustion engines; types
of steam, gas, and oil engines, boilers, and auxiliaries. Inspec-
tion of local power plants, elementary tests in the laboratory, and
computing or drawing room exercises.

Instructor: Daugherty.

ME. 16. Hear ExciNeeriNe.—I12 units (4-0-8); second term.

Prerequisite: ME. 15.

Additional work in thermodynamics; properties of gases, satu-
rated and superheated vapors; various cycles of steam and inter-
nal combustion engines; flow of gases and vapors through orifices,
nozzles, and pipes; air compression.

Instructor: Daugherty,
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ME. 17. Hear ENGINEERING.—9 units (3-3-3); third term.
Prerequisite: ME. 16.

A study of the application of thermodynamics to modern prac-
tice in power plants and also to refrigeration; heating and venti-
lating; and other thermal processes. Class room work and com-
puting room problems.

Instructor: Daugherty.

ME. 18. THerMmopyNaMIics.—I12 units (4-0-8); first term.

Prerequisite: ME. 17.

Advanced work in engineering thermodynamics, with applica-
tions to combustion, heat transfer, and similar practical problems.

Instructor: Daugherty.

ME. 19 and 20. PowerR Prant Ex6INrrrING.—12 units (1-9-2);
second and third terms.

Prerequisite: ME. 18.

A study of modern power plant engineering, computation of
typical problems, and design and layout for a complete plant.
Class room and computing room. .

Instructor: Daugherty.

ME. 25. Hear ExcINEERING LLABORATORY.—6 units (0-3-3); sec-
ond term.

Prerequisite: ME. 15.

Tests of steam engine, steam turbine, and gas engine for effi-
ciency and economy; test of boiler for capacity and economy.

Text: Power Plant Testing, Moyer.

Instructor: Knapp.

ME. 26. Hear ExGINEERING LABORATORY.—6 units (0-3-3); sec-
ond term.

Prerequisite: ME. 15.

Additional work in the laboratory on air compressors, fuel and
oil testing, and special work on steam and internal combustion
engines.

Text: Power Plant Testing, Moyer.

Instructor: Knapp.
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ME. 27. Hear ExGINEERING LaBoraTORY.—15 units (1-9-5):
first term.

Prerequisites: ME. 17, 26.

Advanced work on steam turbines, internal combustion engines,
lubrication, and similar subjects. Each problem will be studied
in enough detail to secure a thorough analysis. Conference hour
for progress discussion.

Instructor: Knapp.

ME. 30 and 31. IxterxaL CoumpustioNn KExcines—I12 units
(8-3-6); second and third terms.

Prerequisites: ME. 18, 27.

Theoretical, experimental, and .design problems. The subject
will be approached from the performance point of view rather
than from that of the mechanical design. Fuels, carburetion,
superchargers, explosion, combustion, detonation, heat transfer.
Work with test engine equipped with optical indicator.

Instructors: Elliott and Knapp.

Th, 100. REesearcm or Tiresis.—15 units; second and third terms.

Every student shall select a suitable subject for investigation,
the results of which shall be presented in a thesis. For problems
of suitable merit, and with the approval of the department, part
or all of the time allotted for other professional subjects of the
second and third terms of the fifth year may be combined with
that allowed for thesis.
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MILITARY TRAINING

Proressor: Lizur., CoLoNEL LEwis M. Apanms
AssistaNT ProrEssor: LieuTENANT Louis J. CLATERBOS
MASTER SERGEANT: JOSEPH Laracy

MasTER SERGEANT: Lours H. Bawey

By direction of the Secretary of War, an Engineer Unit
of the Senior Division, Reserve Officers’ Training Corps,
is maintained at the Institute, under supervision of an 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 sophomores who are American citizens
and physically eligible are required to take Military Train-
ing. Satisfactory completion of the two years of the basic

course is a prerequisite for graduation. Uniforms, text-
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books, and other equipment are provided by the Govern-
ment, and are loaned to the students while pursuing the
basie course.

Mi. 1 a, b, ¢. MiLirary Sciexce axp Tactics (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, interior 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. Mirrrary SciENce aNp 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)
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
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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, c. Mmirary SciexcE aAxD Tacrics (Advanced
Course).—6 units (2-2-2); 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, ¢. Miurmary ScIeENcE aAND Tacrics (Advanced
Course).—6 units (2-2-2); first, second and third terms.

Prerequisites: Mi. 1 a, b, ¢, 4 a,b, ¢, 7 a, b, c.

Senior work consists of recitations and conferences in the fol-
lowing subjects: Military bridges, military history and law, en-
gineer organization 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, and again in 1926, the California Insti-
tute 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
supcrior state of efficiency at the annual inspection of the
special War Department board of officers in April.
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PHYSICAL EDUCATION

Prysicar Dikecror: Wirriayd L. Staxtox

IxstrRucToR: Harorp Z. MussErarax

AssistaNts: Louis J. Cratersos (football and basketball), Ricxarn
M. Svrrox (intramural sports), DomExick J. Poxpeo (base-
ball), Haaxox M. Evisex (boxing), ARTHUR GRIFFITH (wres-

tling).

ADVISER 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-respecting 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.

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-
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courage voluntary recreational exercises, including foot-
ball, basketball, baseball, track and field athletics, boxing,

swimming, wrestling, and other sports.

PE. 1. Puvsicar ExaminaTioNs axp StrRexerH Tests,—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. Required of freshman and sophomores.

PE. 2. IxtramMUraL Srorts.—3 units each term.

Competition between classes, clubs, fraternities, in all sports,
including football, cross-country running, track and field events,
baseball, basketball, swimming, boxing, wrestling, tennis, handball,
ete. Required of freshmen, sophomores and juniors not taking
part in intercollegiate sports.

PE. 8. INTERcOLLEGIATE Sror1s.—3 units each term.

The Institute is a member of the Southern California Inter-
collegiate Conference. Représentative 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.
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PHYSICS

Proressors: Roserr A. MirLixaN, Harry Bateman, Pavr S, Ee-
steiv, Lvciex H, Groayorg, RicHarp C. Toryraw

AssociatE Proressor: Earxzst C. Warsox

AssistaxT Prorvessors: Ira S, Bowex, Warter T, WHITNEY

Researcr Frrrow: Wi R. Saryvruoe

Teacuixe Ferrows axp GranuaTe Assistants: J. Lrovp Bounx,
WirtLarn C. Bruce, Cmarres R. Damy, Arserr C. Hobers,
Kexxern K. Inrizeworriz, SYpxey B, Ixgranr, Norris JouN-
stoN, Doxarp H. Loucurince, Orro F. Rirzyiaxy, Ricmarp
M. Surrox, Raree E. Wincer, JoraNyEes A. VAN DEN AKKER.

Ph. 1 a, b, ¢. Mrcmaxics, MoLECULAR Prrvsics, axp Hear.—
9 units (2-3-4); first, second, and third terrs.

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. Il is a thorough analytical course, in which
the laboratory carrics the thread of the work, and the problem
method is largely used. A bi-weekly demonstration lecture, par-
ticipated in by all members of the department, adds the inspira-
tional and informational element, and serves for the development
of breadth of view.

Text: Mechanics, Molecular Physics, and Heat, Millikan.

Instructors: Gilmore, Daily, Illingworth, Ingram, Johnston,
Watson.

Ph. 2 a, b, ¢. ErEcTRICITY, SOUND, AXD Licrrr.—12 units (8-3-6);
first and second terms; 8 units third term.

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.

Text: Electricity, Sound, and Light, Millikan and Mills.
Instructors: Bohn, Bowen, Ritzman, Sutton, Whitney, Winger.

Ph. 2 d. Prvysics Review.—4 units; last three weeks of sopho-
more year.
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The last three weeks of the sophomore 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, ¢).

Ph. 3. Moperx Prysics.—12 units (2-6-4) ; third term,

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

A brief survey of recent developments in electron theory, quan-
tum theory, radioactivity, and atomic structure. Experiments to
determine e, rg h, and other fundamental constants will be per-

formed. Open’ only to students on honor standing, sophomore
year,
Instructors: Bowen and Whitney.

Ph. 5. Errcrricar MEasUREMENTS.—8 units (1-6-1); first term.

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

Deals with the theory and use of electrical and magnetic
measurements and methods, with special reference to convenience
of use, precision, and possible sources of error.

Text: Advanced Laboratory Practice in Electricity and Mag-
netism, Terry.

Instructors: Loughridge and Van den Akker.

Ph. 7 a, b. Errctriciry Axnp MaGNETISM.~—9 units (8-0-6) ; sec-
ond and third terms.

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

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. Erecrricar MEASUREMENTS.—6 units (0-4-2); second
and third terms.

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

A course in electrical and magnetic measurements designed to
accompany Ph. 7 a, b.

Text: Advanced Laboratory Practice in Electricity and Mag-
netism, Terry.

Instractors: Loughridge and Van den Akker.
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Ph. 12 a, b. Awavyricar Mecmaxics.—l12 units (4-0-8); first
and second terms.

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

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.

(Not given in 1926-1927.)

Text: Dynamics, Lamb.

Ph. 15 a, b. InTRODUCTION TO MATHEMATICAL PHYSICS'.-—\Q_ units. .
(8-0-6) 5 first amd” secord-terms. )

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

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: Smythe.

Ph. 20 a, b. PmysicaL Optics.—9 units (8-0-6); third and first
terms.

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

Lectures and class work dealing with the fundamental theoret-
ical equations of diffraction, interference, etc.,, and their experi-
mental verification.

Text: Manual of Advanced Optics, Taylor.

Instructor: Whitney.

Ph. 21 a, b. Lasorarory Orrics.—6 units (0-6-0); third and first
terms.

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

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.

Apvaxcen Covrses 1y Priysics, sce pages 113-117.
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SHOP INSTRUCTION

InsTrUcTORS: ARTHUR I. Harr, Oscar L. Hearp, Georee D.
Hexcx, Warter W, MarTIN

The aim of the subjects listced 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. ProrerriEs oF Woop AxD OTHER MaTte-
r1aLs Usep ixn Traser CovstrRUCTION.

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. Torcine. Hor WoORKING OF METALS.

Experimental study of the strength, hardness, ductility, etc., of
steel, wrought iron, cast iron and other metals; their behavior
when worked at high temperatures; ability to unite by welding in
forge or oxy-acetylene flame} effects of casc 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.

Insiructor: Heald.
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Sh. 8. ParrerNy MaxiNe. MEeTAL CasTINGS AND THE PATTERNS
THEREFOR.

Lectures on the requirements of patterns for metal castings;
the necessity for and the determination of the amount of shrink-
age, draft and other allowances; the effects of chilling and other
heat treatments on cast metals; study of moulding methods and
pattern construction.

Instructor: Henck.

Sh. 4. MacHINE SuoP. 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 the hardness and other properties of the metals, and the
suitability of the tool cutting-edge; effect of speed and feed in
machine tool operation; methods of laying out work; experimental
determination of necessary accuracy in the fitting of machine
parts. :

Instructor: 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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THESIS

100. Tuesis or SpeciAL ProBLEMs.— A thesis may be
prepared, or an equivalent amount of work done in solving
assigned problems. The thesis may be either an account of
some investigation, or an original design accompanied by a
complete exposition. Subjects of theses should be selected
with the approval of the professor in charge, and formal
“progress” reports submitted at the end of each term. The
thesis must be submitted to the faculty for approval at
least one week before commencement. The problems will
be of a comprehensive nature, selected with a view to corre-
lating various fundamental subjects in their application.
All problems and theses, and records of work done in prep-
aration therefor, remain the property of the Institute, and
may not be published except by its authority.

[For a description of the Thesis Requirements in the Chemistry
and Chemical Engineering Courses, see page 162.



Begrees @onferred, June 10, 1926

DocTOR OF PHILOSOPHY
Gorpon ALBERT Arres, B.S., California Institute of Technology
Ira Seracue Bowex, A.B., Oberlin College
Roeert Capy Burt, E.E., Cornell University
Georee Harvey Cameroxn, B.S., University of Saskatchewan
Nepuir Wirrarp CummiNgs, B.A., University of Utah
James Byrox Friaur, A.B., University of Montana
Wavyxe BrockBank Hares, B.A.,, Brigham Young University

SterLinG Browx HEexbdricks, B.S. in Chem. Eng., University of
Arkansas

L. MerLe Kirxreartrick, B.S., California Institute of Technology

Epwarp Josepr Lorexz, B.A. and M.A., University of Cincinnati

Lewis Mortox Morr-SyirH, B.S., California Institute of Tech-
nology

Cuarres HorpEx Prescorr, A.B., Yale University

Wirris Howaro Wise, B.S., Montana State College; M.A., Uni-
versity of Oregon

Onwver Reyworps Wurr, B.S., Worcester Polytechnic Institute;
M.S., The American University

Dox M. Yost, B.S., University of California

MASTER OF SCIENCE
Warren PrELps Baxrrr, B.S., California Institute of Technology.
CarL TruesBLoop Cuasg, B.S., Princeton University
Roperr HexNau Davroxn, B.S., California Institute of Technology
Georee ForsTER, E.E., Lehigh University
Harvey Hovse, B.S., California Institute of Technology

Harorp Herees Steivour, B.S. in Chem. Eng., University of
Southern California



Begrees Canferred—CContinued

BACHELOR OF SCIENCE

Electrical Engineering

CoxsTantin IvaNovrren
A NISSIMOFF
*Arsert ELvorr Byier
Grorce ELMER CROCKER
DaxierL GeEorRGE DINSMORE
MaNLEY WARREN EDWARDS
*GEORGE MAURICE FarrLy
*MeLvIN EARNEsST GAINDER
RoscoE GocKLEY
WayNe EMMETT GRANGER
Frey HAMBURGER
*CravpE DEwAayxeE Havywarn
*Joux Roscor HoweLn
HerBERT VICcTOR INGERSOLL

Mavrice TowNLEY JONES
*CrLArRENCE Fravx Kiecm
SeerLey GNacy Kxuep
*ALEX ALEXEVICH KRONEBERG
ArLLEx LEE Laws
*WiLLtam ABBeETT LEWIS, JR.
*HaroLp WiLsur Lorp
Percy EpwiN PARKER
Merre Ivan PyLre
*ALFRED EpWARD SCHUELER
Frank HersHEY STREIT
JaMES FREDERICK PATTERSON
THOMSON
ArtaUuR CrLiNTON WERDEN, JR.

Mechanical Engineering

Jack CorreLL BAKER
Raymonp Fraxnk CHirps
Canr Gustav ERicssox
Hexry Puirrirs HENDERsON
Harorp Ferris HuceiNs
WALTER STUART JOHNSON
FuceENE KIRKEBY

LAWRENCE GEORGE MAECHTLEN
Sam ParRNALL

*Grorce LEE PavLus

Harry LESLIE REMINGTON
Harornp Frank Ricmarps
Bruxo RUpnorLPH SCHABARUM
Ira Erris Trices

MyroN Erpo WEsT

Civil Engineering

RoBerT BoGEN
*WayNe HoupEN CrLarx
Harry Earl CUNNINGHAM
FeLix Oscar FRICKER
GLENN GRAHAM
*CHaine Yux Hsiao
Yuv Hsiex Huawe

Bruce Horr MirLs

*RoseErT WARDWELL M OODIE

ALLAN JAMES MORRISON
Warrace Cray PENFIELD
Eart Raxpvorra PETErRsoN
Vwiavpimir Porusu

*GEOrRcE WESLEY RUSSELL

Wirrian SterpHEN Kivassury, Jr. Mark Usoxa SERRURIER

Kexxeru C. McCARTER
*JorN ELWERT MICHELMORE

*With honor.

Sruart LEWIS SEYMOUR

*Viro AveusT VANONI



Bearees Conferred—Continned

Chemical Engineering

ArTHUR BARNARD ALLYNE Jex Cuien Huaxe
*Arrmeus M, Baro VaApiM SOXKOLOFF

Huxe Yvax CrANG Epcar PrreErsox Varsy
*Joux Louis Fams JoacHiM Fraxk VorELKER
James WiLperr Hastixes Epwars C. Warp

BurNETT BrANCHARD WISEGARVER

Chemistry
Kar Jix Yawe *HerManN Fraxz Scrorr
“James Mavrice CARTER *NATHAN Frosr Scupner
*Ricaarp Duraxt PonmEeROY *SIDNEY ZABARO

Physics and Engineering

*CraariEs Hawrey BioweLn DoyeNick Joserrr Pomreo
*JorN Stuart CAMPBELL *JOHANNES ARCHIBALD VAN DEN
*C. HawrLEY CARTWRIGHT AKKER

Vicror FrepErick HanNsox

Physics
*RaLri VILLAMIL Brackyax *Avrrrep Leox Fosrer
*Grorce Wirr Crarp *(GEORGE ROBERT JAFFRAY

Physics and Chemistry
Rosert Barcray Bownaw

Ingineering and Economics

C. Lx Roy AsHiry Doveras Winriam Keecic
OrriN Haywarp BarxEs JounN Epwarp Kinsey
T1E0oDORE CLEAVELAND CorEmMax *DoNarp PETER MACFARLANE
Warrer LE Roy Dixox, Jr. Lresite Wirrs MArGisow
*CrarrLes Fuxston Humpnrey — *Joserrr Marson, Jr.

s

‘Warp Witson McKexzie

General Course
Burt BEVERLY, JR. Ivax Lonspare Farmax

Rocer B. S. Bryax Arcrr Hievax
Erxst Masc

*With honor.



HApnors, 1925

Dvuroxt FeErrowsiip 1N CHEMISTRY: James MAURICE CARTER

Junior TraveEL Prizes: Carn Davio AxpersoN, Frep JuxNior
Ewixg

Bracker Juxior Scmorars: Roserr Ismas CoutTEr, ROBLEY
Duxerisoxx Evaxs, Groree Tromas Harxess, Cuartes Coyie
Lasm, ALBerRT Earox LodMBarp, JR., Epwiv -Marrison McMri~
AN, JoE WirLiayr ScHWEINFEST, KENNETH ALFRED SOLOMON

Bracker Sop¥ioymore Scmorars: Hexry Howarp Cary, Pmivie
Cravirz, Fymory Lrox Firis, Twmomas Havwmurst Evaws,
~Avrperr EDwarp MyErs, BorLivar RoBERTS

FresHMAN ScEIOLARS:
Joe Forapare, Manual Arts High School, Los Angeles
Jorux W. Gavrorp, Pasadena High School
Doxarp Canmzrox Graxt, Lomita High School
*Lowerr IForrest Greex, Santa Barbara High School
Davip Waxrter Scrarr, Los Angeles High School
Davip Smxrrer, Venice High School
Groree Omvar Smuir, Jefferson High School, Los Angeles
Traeopore F. Strer, Glendale High School
NaraaN Davis Warraax, South Pasadena High School

CoxNGER PEACE Prize: Wanp Dox Foster

*Alumni Sc holarship.



Roster of Students

GRADUATE STUDENTS

Major
Name Subject Home Address
Barn, AreHEUs MESSERLY Chem. Santa Monica
B.S., California Institute, 1926
Baxty, A. PERRY C.Eng. Poplar, Montana
A.B., Stanford University, 1926
Baxrter, WarreN PHELPS Chem. Pasadena

B.S., California Institute, 1924; M.S., 1926

Becxaa~N, Arxoro ORVILLE Chem. Bloomington, INlinois
B.S., University of Illinois, 1922; M.S., 1923

Bexiorr, Vicror Huco Phys. Pasadena
B.A., Pomona College, 1921

Bivicke, Avserr CoNsTaNT Chem. Los Angeles
B.A., Williams College, 1924

Bonx, J. Lroyp Phys. Lickdale, Pennsylvania
B.S.,, Pennsylvania State College, 1924; M.A,, Harvard University, 1626

Brapway, Wirristox LoceIe Phys. Monson, Massachusetts
B.A., Wesleyan University, 1926 ]

BRENNER, Morris EnrBEy Phys. Hoboken, New Jersey
B.S., Massachusetts Institute of Technology, 1925

Bruce, Wirrarp CitariEs Phys. Minneapolis, Minnesota
B.A., University of Minnesota, 1926

CampBELL, JOHN STUART Phys. Pasadena
B.S., California Institute, 1926

CarTER, JAMES MAvURICE Chem. Hollywood
B.S., California Institute, 1926

Carrwrierrr, Craries Hawiey Phys.  San Gabriel
B.S., California Institute, 1926

CremENTS, THOMAS Geol. Hollywood
B.S. in Mining Eng., University of Texas, 1922

Dary, Crarces RoserT Phys. Colorado Springs, Colo.
A.B., Colorado College, 1925
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address
Darrox, RoBertr HENNAM Chem. Pasadena

B.S., California Institute, 1925; M.S., 1926

Day, Rarprr KonLRAUSCH Chem. Washington, D. C.
Ph.B., Yale University, 1925

Dersssso, Leo Peter Phys. Los Angeles
A.B., University of California, Southern Branch, 1925

Diamos, GeorcgeE K. Surraras ElLEng. Tucson, Arizona
B.S., University of Arizona, 1926

Dirrox, RoserT TrOUTMAN Chem. Orvoville
B.S., California Institute, 1925

ErpEr, Joux DyEer Math. T.os Angeles
B.S., University of Chicago, 1925

Ew~cer, Rexe 1. H. Geol. Pasadena

B.S. in Ch. Eng., University of Paris, 1909; M.S. in Mineralogy and
Applied Geology, 1912

Eviex, Haakow Muus Phys. Oslo, Norway
E.E., Cornell University, 1926
Faxg, Kvaxe CHr Phys. Yangchow, Kiangsu,China
B.S., University of Chicago, 1922
FostER, ALFRED LEON Math.Phys. Los Angeles
B.S., California Institute, 1926
GAVRILOVICH, VITTALY JOSEPH Geol. New York, N.Y.
B.S., University of California, 1924

HAMBURGER, 'REY ElEng. Pasadena
B.S., California Institute, 1926

Hamiron, James Hucu ElLEng. Los Angeles
B.S., California Institute, 1925

Haywarp, Coauvpe DEWayxe ELEng. Santa Ana
B.S., California Institute, 1926

Hicks, Hervexy Cranpvarr Math.Phys. Pasadena
Ph.B., University of Chicago, 1921; M.S., 1922

Hincke, WiLLxayM BERRARD Chem. Pinckneyville, Illinois
B.S., University of Illinois, 1923
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address

Hopges, ALBERT CLARENCE Phys. Covina

B.A., University of Texas, 1921; M.A,, 1924
Howroyp, Howarn ByincroN Phys. Pasadena

B.S. in M. Eng., Towa State College, 1924
Howerr, Lyxx Gormax  Math.Phys. Winnsboro, Texas

B.A., University of Texas, 1925; M.A., 1926

IrviveworTH, KENNETH KNI16mT Phys, Colorado Springs, Colo.
A.B., Colorado College, 1924; M.A., Dartmouth College, 1926

IxcErsorL, HERBERT VIcTOR ElLEng. Pasadena
B.S., California Institute, 1926

INGrAM, SYDNEY BETTINSON Phys. Lethbridge, Alberta, Can.
B.A., University of British Columbia, 1925

JaFFraY, GEORGE RoOBERT Phys. Los Angeles
B.S., California Institute, 1926

JomxstoN, Norris Phys. Minneapolis, Minnesota
B.S., Electrochemical Eng., Massachusetts Institute of Technology,
1924; M.S., 1926

Kmxparrick, Harry Arvister  Phys. IBagle Rock
B.S., Occidental College, 1914

Kirscumax, H. Darwix Chem. Los'Angeles
B.S. in Chem. Eng., California Institute, 1918; M.S., 1919

Kxapp, Ropert Tarpor M.Eng. Pasadena
B.S., Massachusetts Institute of Technology, 1920

Lavrmrsen, Crrarces CuristTiaNn  Phys. Pasadena
Odense Tckniske Skole, 1911

Lewis, WiLLiam Aseorr, JR. ElLEng. Pasadena
B.S., California Institute, 1926

Linpvary, Freverick CHARLEs ELEng. Los Angeles
B.S., University of Illinois, 1924

LovemrineE, Doxarp Horr Phys. Pasadena
B.S., California Institute, 1923

Macpoxarp, Patrick ANpeErsoN Phys. Winnipeg, Canada
B.S., University of Manitoba, 1924

MacMmLay, Roy ALEXANDER Geol. Pasadena
B.S., Michigan State College, 1925
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address

MexpExmarL, Harray Evaxs Phys. Deer Park, Washington
B.S., Whitman College, 1921
Meserve, CrEmexT D Geol. Los Angeles
B.A., Yale University, 1920; M.A., University of California, 1924
Mirrikax, Crarxk Braxcmarp  Phys. Pasadena
A.B., Yale University, 1924

MrrcHELL, ALrLaN Cuaries Gray Chem. University, Virginia
B.S., University of Virginia, 1923; M.S., 1924

NorpBERG, MarTIN EMERY Chem. DBoone, Iowa
B.S., Towa State College, 1924; M.S, in Phys. Chem., 1925

Parxer, Grexxy Huxter Phys. Washington, D. C,
2nd Lieut., U. S. Military Academy Signal Corps; M.S., Yale Univer-
sity, 1924

Parrersox, Jor~x WILFRED Geol. Los Angeles

B.S. in Metallnrgical Eng., Colorado School of Mines, 1925; M.A., Uni-
versity of Wyoming, 1926

Pearsow, Joux MacNus Phys. Portland, Oregon
B.S., University of Chicago, 1925
PopnorLsky, Boris Phys. Los Angeles

B.S. in El. Eng., University of Southern California, 1918; M.A. in
Math., 1926

Poxeroy, Ricaarp Duraxnt Chem. Pasadena
B.S., California Institute, 1926
Poore, FrED Lrovp Phys. -Owensmouth
B.S., California Institute, 1917; M.S., Union College, 1919
Rexz, Cary FFreD C.Eng. Wenona, Illinois
B.S., Iowa State College, 1924
Ricmarpson, Burr Phys. Glendale
Ph.B., Yale University, 1919
Ricuarosox, Pavt E. Phys. Glendale
A.B., Occidental College, 1926
Ricurter, Crarres Fraxcs Phys. I.os Angeles
. A.B., Stanford University, 1920
Rirzmaxy, Orro FREDERICK Phys. Philadelphia, Pa.

B.S., Pennsylvania State College, 1922

RorrEr, Duaxye EMENSON Phys. Pasadena
B.A., University of Qklahoma, 1923; M.5,, 1925
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GRADUATE STUDENTS—Continued

Major
Name Subject Home Address

Scuorr, HERMANN FRANZ Chem., Pasadena

B.S., California Institute, 1926
Scupper, Nargax Frosr Chem. Los Angeles

B.S., California Institute, 1926
SHAPPELL, MAPLE DEvos Geol. Los Angeles

B.S., University of Arizona, 1921
Sarren, WinLiaa OGDEN Phys. Wheeling, West Virginia

B.S., University of Pittsburgh, 1921

StriNoUR, Harorp Heiges Chem. Los Angeles

B.S. in Ch. Eng., University of Southern California, 1923; M.S., Cali-
fornia Institute, 1926

STiRwaLT, ERNEST C.Eng. Glendale
B.A., University of Michigan, 1911

Surron, RicHARD MANLIFFE Phys. Pasadena
B.S., Haverford College, 1922

SwepLUND, Lroyp Epwarp ELEng. Sterling, Colorado
B.S., University of Colorado, 1926

Tavror, Daxier Dwieirr Phys. Colorado Springs, Colo.
A.B., Colorado College, 1924

TraoMAsSEN, Lars Phys. Oslo, Norway
B.S., Norway Institute of Technology, 1919

Ure, WiLrLiam Chem. West Vancouver, B. C.
B.A.Sci., University of British Columbia, 1928; M.A.Sci., 1924

UYTERHOEVEN, WILLY Phys. FEindhoven, Holland

C.E., University of Brussels, 1925
VAN DEN AKKER, JOHANNES

ARCHIBALD Phys. ILos Angeles
B.S., California Institute, 1926
‘Warp, MoreaN Math. Pasadena
A.B., University of California, 1924
‘WaiTE, DaNIEL BECKETT Phys. Fort Sam Houston, Tex.
A.B., Occidental College, 1926
Woobs, HuBert KEATING Geol. Glendale
B.S. in Chem. Eng., California Institute, 1923
YexseEN, Tryeve D. Phys. Pasadena

B.S., University of Illinois, 1907; M.S., 1911; E.E,, 1912



Undergraduate Sthudents

Abbreviations: Eng., Engineering; Sci.,
neering; M.E. Mechanical Enginecring ;
Chemistry ;

ngineerizm ;
Mathematies ;

Eng.Ec., Engineering and
G., General Courses.

Science ;
C.E., Cl\ il

Ch.E., Chemical Engmem ing; Ph., Ph) sics ;
Economics ; ‘Ge .

E.E., Electrical Engi-
Fugmeex ing ; .
Ph.E., Physics and
CEO‘ogy ; Ma.,

SENIOR CLASS

Nate Course
Akers, John Fred Ch.E.
* Anderson, Carl David Ph.E.

Anderson, Henry Pierce C.E.
* Aultman, William
‘Whitescarver Eng.Eec.
*Bailly, Florent Houlding C.E.
Baldwin, Marshall Albert  Eng.Ee.
Baxter, Ellery Read G.
Belknap, Kenneth Albert Eng.Ec.
Blankenburg, Rudolph Carter E.E.
*Bower, M. Maxwell E.E.
Boyd, James Eng.Ec.
Bradley, Charles Alexander, Jr. CH.E.
*Browder, Edward Marion, Jr. C.E.
*Capon, Alan Edmonds E.E.
*Case, John Gideon C.E.
Coffee, Garfield Clinton M.E.
Collins, George Francis M.E.
Combs, Theodore Carlos C.E.
Copeland, Ray Edwin Eng.Ec.
Cox, Raymond Edward Ch.E.
#Creveling, Robert . E.E.
Crowther, Dexter Paul C.E.
Darling, Mortimer Dick, Jr. C.E.
Datin, Richard Clyde Ch.
Dix, Charles Hewitt Ph.
Dodge, Richard Mason E.E.

*Fwing, Fred Junior Ch.

*Students whose names are starred earned honor standing

ing the preceding year.

Home Address
La Habra
T.os Angeles
Los Angeles

Hollywood
Caracas, Venczuela
Pasadena
Pasadena
Los Angeles
San Diego
Los Angeles
Hollywood
Long Beach
Hollywood
Los Angeles
Pasadena
Pasadena
Anaheim
Ontario

Los Angeles
South Pasadena
Pasadena
Pasadena
Hollywood
Hollywood
Pasadena
Bakersfield
Pasadena

dur-
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SENIOR CLASS—Continued

Name
*Farrar, Harry King
*Forster, John Blinn
*Foster, Ward Don
Gardner, David Z., Jr.
*Gazin, Charles Lewis
Gilmore, Albert Munro
*Gottier, Thomas Larimer
*Gubser, Regis Samuel
Hale, Frank Sherman
Hall, Ray Irvin
*Haserot, Clarence Lewis
*Heilbron, Robert Frederick
Hinkston, Donald Robert
*Hoover, Vaino Alexander
Jones, Edward Palmer, Jr.
Kaye, George Robert
Kibort, Leon
King, Archie Paul
Krelle, William Hay
*Larson, Hilmer Edwin
Lilly, Forrest James
*Logan, Mason Arnold
Loxley, Benjamin Rhees
*Marsland, John Ely
Maxson, John Haviland
Medlin, Lewis Everett
Mesenkop, Louis Henry
Meserve, Frank Pierce, Jr.
Minkler, William Annin
*Montgomery, Carol Gray
*Moore, Bernard Nettleton
Moore, George Edward
Moore, Robert Merrell
*Nickell, Frank Andrew
*Nordquist, Carroll Oscar
*Petersen, Frank Fred
Peterson, Hilmer Fred

Course
Ph.
E.E.
Eng.Eec.
Ge.

Ge.

E.E.
E.E.
C.E.
C.E.

Ge.
Ph.E.
E.E.
C.E.
Ch.E.
Eng.Eec.
Ph.E.
C.E.
E.E.
Eng.Ec.
Ph.E.
E.E.

Ch.

Ge.
Eng.Ec.
E.E.
C.E.
E.L.
Ph,

Ph.
Ph.

C.E.
M.E,
C.E.

Home Address
Tustin
Pasadena
Los Angeles
South Pasadena
Los Angeles
E1 Monte
Los Angeles
Los Angeles
Moneta
Los Angeles
Los Angeles
San Diego
Pasadena
Hollywood
Alhambra
Los Angeles
Pasadena
Pasadena
Hollywood
Pasadena
Los Angeles
Pasadena
Pasadena
Venice
Pasadena
Los Angeles
Hollywood
Redlands
Pasadena
Pasadena
Los Angeles
Los Angeles
Pasadena
Los Angeles
Los Angcles
San Diego
San Bernardino
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SENIOR CLASS—Continued

Name Course
*Peterson, Thurman Stewart G.
*Philleo, Rolland Alson C.E.
*Ralston, Lee Walter ME.

Randolph, Engle Fitz E.E.
Reynolds, Roland William Ch.E.
Riggs, Eugene Howard Eng.Eec.
*Rodgers, Vincent Wayne C.E.
Ross, Leonard Wikoff C.E.
Ross, Robert Trowbridge Ph.
Schell, Frederick Taylor G.
Schultz, Murray Navarre Ch.E.
Shuster, John Davis E.E.
Snyder, Leonard Leroy M.E.
Southwick, Thomas Scott Ge.
*Stanton, William Layton Ge.
*Starke, Howard Richard M.E.
St. Clair, Raymond Earl G.
*Swartz, Charles Albert Ph.
*Thearle, Frederick George M.E.
Thompson, Donald Raw Ch.E.
Thompson, Russell Edgar E.E.
Turner, Francis Farl : Ge,
*Vaile, Robert Brainard, Jr. E.E.
Wallace, C. Jackley E.E.
*Watson, Ralph Mayhew M.E.
‘Weisel, John Levi ME.
*Wells, Carlos Kenyon M.E.
Wiegand, Frank Hale E.E.

Zbradovsky, Boris Vassilievich LK.

Home Address
Los Angeles
Covina
Redlands
Pasadena
Stirling City
Pasadena
Los Angeles
San Diego
Pasadena
Pasadena
Los Angeles
Pasadena
Pasadena
Los Angeles
Sierra Madre
South Pasadena
South Pasadena
Pasadena
Pasadena
South Pasadena
Los Angeles
Anaheim
Alhambra
San Gabriel
Pasadena
Los Angeles
Pasadena
Pasadena
Harbin, Manchuria, China

JUNIOR CLASS

Name Course
Arnold, William Archibald Sei.

. Aussieker, Richard Carl Sci.
Austin, Henry Carter Eng.
Baustian, Wilbert Wiese HEng.
Bell, Frank Wagner Sci.

*Berman, Jack Sci.

Home Address
Van Nuys
Cedar Rapids, Iowa
Azusa
Pasadena
Santa Ana
Los Angeles
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JUNIOR CLASS—Continued

Name

Berry, William Littel
Bosserman, Charles Ashton
*Brighton, Thomas Herbert
*Buchanan, Robert Dugan
*Burke, Maxwell Follenshee
Byrkit, Wakefield Blackburn
Campbell, Clifford Daniel
Campbell, Horace Allen
Chilberg, Guy Lewis
Clark, Alexander
Compton, Thomas Henry
*Coulter, Robert Isham
Crane, George Richard
Crosher, Kenneth Ross
Cuellar, Eutimio Albert
*Cutler, Ralph Waldo
Durfee, Philip Thaddeus
*Duval, Richard Henri
*Fastman, Luther Judd
*FEvans, Robley Dunglison
Fenwick, Kenneth Macdonald
*Ficklen, Joseph Burwell
*Folsom, Richard Gilman
Ford, Frank Hubert
Forney, Morgan Thomas
George, Wallace Sanborn
Gewertz, Moe William
Gilmore, Edward Raymond
*Goodall, William McHenry
Graham, Thomas Clifford
*QGramatky, Ferdinand Gunner
*Harness, George Thomas
Hisserich, Charles Albert
Hookway, Lozell Charles
Hossack, Hugh Alger
Houda, Milton
Hughes, Herbert Alan

Course

Eng.
Sei,
Sci.

Eng.
Sci.

Eng.
Sci.

Eng.

Eng,

Eng.

Home Address

Huntington Beach
Glendale
Alhambra
Glendale

Los Angeles
Los Angeles
Claremont
Riverside
Azusa

‘Whittier

Los Angeles
South Pasadena
Pasadena
Pasadena

Saltillo, Coah., Mexico

Douglas, Arizona
San Marino
Claremont
Glendale
Pasadena

Los Angeles

Fredericksburg, Virginia

Los Angeles
Porterville
Los Angeles
Highlands
Los Angeles
Pasadena
Beverly Hills
Whittier
Wilmar
Glendale
Pasadena
Pasadena
Ventura
Hollywood
South Pasadena
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JUNIOR CLASS—Continued

Name
Huston, Harold Milton
Jacobs, William Morton
*Jacobson, Ray Kenneth
Johnson, Josef Jerome
*Joujon-Roche, Jean Edward
Kaneko, George Shinichiro
*Kingman, Douglas George
Kuhn, Jackson G.
*Lash, Charles Coyle
Lewis, Charles Finley
*Lombard, Albert Eaton, Jr.
*Love, Russell James
McComb, Harry Thurlow
*McFaddin, Don Everette
*McMillan, Edwin Mattison
Miller, Elbert LEdward
Minkler, Cyrus Gordon
*Nash, Henry Edward
Nestle, Alfred Clifford
*Nichols, Donald Sprague
Noel, Francis N.
Olsen, William Lewis
*Pierce, Firth
*Preble, Bennett
*Pugh, Evan Ellis
Righter, Walter Hammond
Robinson, Kenneth Hall
Robinson, True William
Ross, Ellwood Hart
Schmid, George Christian
Schroter, George Austin
*Schweinfest, Joe William
Scullin, James Conrad
*Sechler, Ernest Edwin
*Senatoroff, Nicolai Kiprianoff
*Shaffer, Carmun Cuthbert
Shepley, Halsey

Course
Eng.
Eng.
Eng.

Sei.
Sci.
Eng.
Eng.
Eng.
Sci.
Eng.
Sci.
Eng.
Eng.
Eng.
Sci.
Eng.
Eng.
Sei.
Sci.
Eng.
Eng.

Sci.
Eng.
Eng.

Sci.

Sci.

Home Address
Huntington Park
T.os Angeles
Hollywood
South Pasadena
Alhambra
Riverside
Alhambra
Santa Ana
Los Angeles
Alhambra
Pasadena
Los Angeles
Pasadena
San Dimas
Pasadena
Santa Monica
Pasadena
Los Angeles
Long Beach
Los Angeles
Los Angeles
Sierra Madre
Pomona
Pasadena
Pasadena
Orange
Pasadena
Pasadena
Los Angeles
Pasadena
Los Angeles
Anaheim
Alhambra
Pasadena
Kazan, Russia
Pasadena
Escondido
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Name Course
Skafte, John Egon Eng.
*Smith, Hampton Sei.
“Solomon, Kenneth Alfred Sci.
Sperling, Milton Heyer Sei.
Steward, Willard Palmer Sci.
Suzuki, Tomizo Eng.
Tarr, Donald Tolman Eng.
Taylor, Huston Warfield Eng.
*Templin, Edwin Wilson Eng.
*Thacker, Ralph Scott Eng.
Thatcher, John William Eng.
*Tuttle, Edward FEugene Sci.
*von Beroldingen, Linton Paul E. Sci.
‘Wagner, Paul Berthold Eng.
‘Walker, William Henry Eng.
‘Weber, Ralph Clarence Eng.
Wingfield, Baker Sei.

Home Address
Denmark
Monrovia
Eagle Rock
South Pasadena
Santa Ana
Fukushima Ken, Japan
Pasadena
Pasadena
L.os Angeles
Riverside
‘Whittier
Los Angeles
Pasadena
Los Angeles
Woburn, Mass.
San Bernardino
Pasadena

SOPHOMORE CLASS

Name Caurse
Allen, Wayne Carl . = Eng,
Allison, Donald Kreeck . ~ Sci.
* Asquith, Harlan Robert - /=  Eng.

« Atwater, Eugene v Eng.
Baker, Bill . ¥ Eng.
Baker, Howard Eugene | .&/Eng,

*Barre, Benjamin Alfred /Eng.
Berman, Isadore W/ Sei.
Bewley, Frederick Winslow;~ "/ Eng.
Birge, Knowlton Root " Eng.
Bode, Francis Dashwood - .: v/ Sci
Booth, William Walter ~  / Eng,
Briegleb, Harold Evans Eng.

*Cary, Henry Howard A Sci.
Clark, Donald Sherman /Eng
*Cline, Frederick Eng.

Home Address

Los Angeles
Los Angeles
Los Angeles
Los Angeles
Piru

Los Angeles
Los Angeles
Los Angeles
Long Beach
Pasadena
Anaheim
Zelzah

Los Angeles
Los Angeles
Alhambra
Covina
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Name Course
Corbin, Harold Alton Y, Seci.
Cramer, Alphonse / Eng.

*Cravitz, Philip 4/ Sei.
Cruzan, Walter ;’ Eng.
Daly, John Warlaumont < Sei.
de Camp, Lyon Sprague J/ Eng.
Dickerman, Charles Edwin £. °f Eng.
Dodge, Howard Grindal Eng.
Donner, Ludwig 17 77 Eng.

*Downs, Roscoe Phillips /Eng.

*Dunham, James Waring " Eng.
Dunn, Allen Winfield Eng.
Edson, Thomas Farrer ) / Eng.

*Ellis, Emory Leon + v Sel

*Evans, Thomas Hayhurst . Eng.
Everett, Monroe Miller \ Eng.
*Exley, Sidney Thomas, Jr. Eng.
*Findlay, Willard Alexander = ~ Sci.

- *Fracker, Henry Edward /Eng.
Fredendall, Beverly Frank Eng.

*Ganssle, Karl Albert Sci.
Gilbert, John Gustav ~ {Eng.
Goodwin, John Stewart / Eng.
Grant, Edmund Glen . Sci.
Grimes, Walter Bert v]i\ng

' *Grunder, Lawrence Jacob .  Eng.
~Harris, Bertram Samuel Sy }Eng.

*Hasler, Maurice Fred ¥ Sci.

~*Hatch, William Bell, Jr. v Eng.
Hiyama, Thomas ~ Ving.
Hoch, Winton Christoph \" Sei.
Holdaway, Vivian Lyman . Eng.
Hull, Robert Holcomb ;- Eng.

*Imus, Henry Oscar  Sci.
Johnson, Donald Hall Sci.
Jones, Harlen E, R. Eng.
Kecley, James Henry { Eng,

Home Address
Sawtelle
T.os Angeles
I.os Angeles
San Francisco
Buena Park
Hollywood
Pasadena
Pasadena
Pasadena
Lankershim
Pasadena
Lankershim
Pasadena
San Diego
Los Angeles
Moorpark
Pasadena
Anaheim
Pasadena
Ontario
Cavalier, North Dakota
Long Beach
Plainview, Texas
Long Beach
Pasadena
Los Angeles
Los Angeles
West Hollywood
Ypsilanti, Michigan
Hollywood
Pacific Palisades
Elgin, Nevada
Alhambra
Los Angeles
Pasadena
Fresno
El Monte



Name
Keeling, Harry James
Kemp, Walter Kenneth

*Kingman, Kenneth Edward
*Kircher, Reymond John
Kuert, William Ford
Langsner, George

Larrecq, Anthony James
*Lau, Kam Hu

Lee, Edson Churchill
Lindhurst, Roland William
Lockhart, Ross Monroe
*Lohman, Stanley William
Lohman, Kenneth Elmo
Lufkin, George Schild
Lynn, Laurence Edwin
Macdonald, Edwin

Mason, Harry Shattuck
McMillan, Wallace Angus
McWilliams, Homer Gore
Milliken, Donald Booth
Mitchell, Gordon Sylvester
Mohr, William Henry
Muff, Elmer Mason
*Myers, Albert Edward
*Nagashi, Masahiro Howard
Newcomb, Daniel Albert
O’Haver, Hubert Maurice
Olman, Samuel

*Qlson, Donald Kieth
Ovington, James Roland
Owen, Winthrope Harold
“Perry, Douglass Brill
Peterman, Harry Arnold
*Raitt, Russell Watson
Rapp, John Clay

Reed, Albert Clark

Reed, Homer Charles

i
/

-

£

e

Gourse
. Eng.
/_Eng.
-~/ Sei.
Eng.
Sei.
Bng.
vEng,

v 8ei.-

Xng.

\/ ng.

- Eng.
Sei.
Seci.

- Eng.

Eng.
Eng.
Eng.

- Sei.

-V 8ei.

- Eng.

Seci.

CALIFORNIA INSTITUTE OF TECHNOLOGY

SOPHOMORE CLASS—Continued

Home Address
Los Angeles
Pasadena
Alhambra
El Paso, Texas
Los Angeles
Ontario
Los Angeles
Honolulu, T, H.

Petoskey, Michigan

Los Angeles
Pasadena

Los Angeles
Los Angeles
Los Angeles
Glendale
Phoenix, Arizona
Los Angeles
Alhambra
Los Angeles
Pasadena
Hollywood
Santa Monica
Glendale
Cucamonga
Beryl, Utah
Corona

Los Angeles
Los Angeles
Alhambra
Pomona
Covina
Hollywood
Ocean Park
South Pasadena
‘Wasco

Los Angeles
Glendale
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SOPHOMORE CLASS—Continued

Name Course Home Address
Reilly, James Thomas v Sci, Pasadena )
Reinen, Otto TIrank, Jr. '/ﬁci. Long Beach

*Roberts, Bolivar ’\,’;Eng. Pasadena
.. Rofelty, Richard Gocebel R ~/ Eng. Pasadena
Ross, Richard Goodhue Eng. Arcadia
Scott, Leslie Owen ¥ Ang. Pasadena
- Shields, Clyde Emerson 7 Eng. San Diego
*Shields, John Charles Eng. Altadena
Shields, Morton Kingman +Eng. San Diego
' *Sinram, Mauvice Harold V'/'Eng. Hollywood
Slick, Wilfred Larson  Eng. Portersville
Snyder, Robert Earl Scj. Pasadena
Springsholz, Charles Adolph- ,E;é Santa Barbara
Steele, Donald Eugene Sci. Los Angeles
Stickney, Clinnton Murray v Eng. Los Angeles
Stillwell, John» Edward Sci.  South Pasadena
Sturgess, John Bainbridge Sci. Glendale
Sutherland, John Clark Eng. Pasadena
Taylor, George Frederic Sci.  Los Angeles
Terry, Paul M. "Eng. San Pedro
Towne, Alfred Edward . Eng. Van Nuys
Tutschulte, Alvin Carl - Eng. Los Angeles
Ulmar, Boris Eng. Los Angeles
*Vose, Edward Rich }%’ng East Eddington, Maine
Waite, Howard Winfred “Eng. Los Angeles
Walton, Arthur Frank +- . Eng. Long Beach
Watson, George Gilbert Eng. Torrance
-+ Weismann, George Francis Eng. Alhambra
West, Lloyd Eldo Eng. Riverside
*Wheeler, Fred Aston i «Eng. Los Angeles
*White, Robert James « Sci. Hollywood
Whittington, Richard Byrne . « Sci. Long Beach
Wiley, Charles Alfred Eng. Los Angeles
- Wilson, Fred Russell /Eng. Pasadena
. *Wineland, Jeff Andrew Eng. Durham
Zahn, Oswald Francis, Jr. / g Eng. Coronado
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FRESHMAN CLASS

Name

Alderman, Frank Edward
Allen, Horace Donovan
Arndt, William Frederick
Ayers, Wilbur Walter
Bernhardi, Tom George
Booth, Eugene Charles
Boyle, James Robert Lester
Bungay, Robert Henry
Bussey, George Leland
Carberry, Deane Edwin
Clark, Willis Henry, Jr.
Cohen, William Maurice
Cordes, Nelson Myers
Crane, Horace Richard
Crawford, Franklin Goodrich
Crawford, John Henry
Cromley, Raymond Avolon
Deardorff, Herbert Hadley
Dickinson, John Lovewell
Dmytryk, Edward
Doherty, Norman Frederick
Douglass, Paul William
Eaton, Myron Lansing
Effmann, Karl Herman

. Elliott, Orrin Mathews
Ely, Paul Marcellus
Fink, Kenneth Charles
Foladare, Joe
Folckemer, William Honnold
Friess, Edward William
Frye, Calvin Barton
Gates, Clinton Eugene
Gaylord, John Wallace
Gordon, Joseph Morris
Grant, Donald Cameron
Green, Frederick Hammond
Green, Lowell Forrest

Course

Eng.
Sci.
Sci.

Eng.

Eng.

Eng.

Eng.
Sci.

Eng.

Eng.

Eng.
Sei.

Home Address
Santa Ana
San Fernando
Hollywood
Highgrove
Los Angeles
Anaheim
Santa Ana
Glendale
Los Angeles
Pasadena
Los Angeles
Los Angeles
Los Angeles
Turlock
Pasadena
Los Angeles
Long Beach
Pasadena
Pasadena
Hollywood
Los Angeles
Pasadena
Sawtelle
Los Angeles
San Diego
Fortuna
Kingsburg
Los Angeles
Camp Point, Illinois
Rosemead
San Diego
Pasadena
Pasadena
Los Angeles
Lomita
Sierra Madre
Santa Ana
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FRESHMAN CLASS—Continued

Name
Hacker, William Dillon
Hamilton, John Douglas
Hawes, Roland C.
Hemming, Robert Le Grande
Herd, Charles Melvin
Hesse, John Fred
Hillman, Ernest Christian
Hoeppel, Raymond Winfield
Hollister, Ezra Robinson
Holmes, Howard Oyen
Hopper, Rea Earl
Hopson, Howard Elverton
Horton, Warren Birch
Howse, Samuel Eric
Hubbard, Walton, Jr.
Humphreys, Wendell Lewis
Infield, Jack Floyd
Janssen, Otto Philip
Kleinbach, Hugo Otto
Koehm, Edward
Kubow, Henry Hidemaro
Kuhn, Truman Howard
Lea, William Francis
Leonard, Edward Watson
Leppert, Melvin Lawrence
Levine, Ernest
Liedholm, George Edward
Long, Spencer William
Lord, Roy Stanley
MacDonald, James Harrington
Maitland, William Blackstock
Meyer, Glenn Harold
Miles, Kenneth Leonard
Morton, William
Moss, Harland Ray
Moyers, Frank Neff
Murray, John Stalker

Course

Seci.

Home Address
Pasadena
Sawtelle
Riverside
Coronado
Valyermo
Las Vegas, Nevada
Los Angeles
Arcadia
Orange
Arcadia
Riverside
Hemet
Pasadena
Sherman
Los Angeles
Oxnard
Los Angeles
Pomona
Los Angeles
I.os Angeles
ILong Beach
Glendora
Los Angeles
Monrovia
Monrovia
Los Angeles
Long Beach
Redondo Beach
Pasadena
Glendora
Glendale
South Pasadena
Santa Barbara
Portland, Oregon
Hollywood
Venice
Pasadena
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FRESHMAN CLASS—Continued

Name
Musset, Roger Marx
Nelson, Warren Campbell
Nomann, Arthur Behrend
Norden, Eugene Gustave
Oaks, Robert Martin
Orelli, Christopher Camillo
Parker, William
Pearson, Vern Allen
Ramey, Robert Clark
Read, George Wilber
Reynolds, George Lawrence
Riggs, William Christopher
Ross, George Arthur
Ruff, Theodore Frederick
Russell, Lloyd Wallace
Sass, Otto
Sawyer, Herbert Goodman
Scharf, David Walter
Schuck, Anthony Goodrum
Scott, Frederick Schell
Scott, IPaul Lyman
Sheffet, David
Sherer, Hiram Fred
Shull, George Orval
Silverman, Michael Morris
Smith, Richard Hale
Sogawa, Kazuo
Stein, Myer Edna
Stevenson, Clinton Howard
Stipp, Theodore Frank
Strong, Austin Webber
Stroud, Robert Addiss
Swift, Frederick Thayer
Thayer, Merlin
Todorovitch, Victor Douchan
Towler, John William
Triggs, Matthew Lovell

Course
Eng.
Sci.
Eng.
Eng.

Ing.

Eng.
Eng.
Eng.

Sci.
Ing.
Eng.

Sei.

Eng.

Home Address
Glendale
Los Angeles
‘Whittier
Hollywood
Hollywood
Placerville
Los Angeles
Kingsburg
Hollywood
Glendale
Glendale
Pasadena
Fillmore
Los Angeles
Pasadena
Los Angeles
Napa
Los Angeles
South Pasadena
Pasadena
Glendale
Venice
Glendora
Los Angeles
Hollywood
Pasadena
Los Angeles
Los Angeles
Los Angeles
Glendale
San Diego
Los Angeles
Altadena
Huntington Park
Tokyo, Japan
Atascadero
Atascadero
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Name Course Home Address

Tucker, Merrill Douglas Sci.  Alhambra

Uecke, Edw ard Harry Eng. lLos Angeles

Van Beveren, Oscar Franz Eng. Hollywood

Vance, Gordon Burnell Eng. Hemet

Vanderburg, Smith Phillip Eng. ILong Beach

Walker, Jammes Nathan Eng. Arcadia

‘Wern, Andrew William Eng. Los Angeles

West, Samuel Stewart Sci. Lankershim

Wheeler, Richard George Eng. Richgrove

White, Fletcher Harmon Eng. Sierra Madre

‘Whitman, N athan Davis, Jr. Eng. South Pasadena

‘Widess, Rubin Sci. Pasadena

Wilkinson, Walter Dunbar Eng. Santa Barbara

Wilmot, Richard Channing Eng. Los Angeles

Wilson, Robert Warren | Sci. Los Angeles

Wixson, Frank Melvin Eng. Santa Monica

Zipser, Sidney Eng. Los Angeles
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Seminar in Social and

Economic Problems........ 170
Seminar in High Voltage

Problems ....cvvvinniiinnnn. 123
Seminar in Vertebrate

Paleontology ...........u.n 120
Senior Schedules......... 143, 149

Sewage Treatment Plant
Design



Subject Page
SEWEIAZe ..vvvvrrvaiieiaians 164
Shop Instruction..... ....203
Sigma Xi.c.ooowecvan. .t .. 12
Sophomore Mathematics..... 188
Sophomore Prize

Scholarship . -veevvviienanans 76
Sophomore

Schedules ........

Special Composition
Special Problems ....
Specifications and Design of

Electric Machines ......... 174
Spelling vooveevrvriiieinnen 181
Staff of Instruction and

Research ...ceeevvnencene 11, 92
Statistically Indeterminate

Structures ....coeveeneieoan 121
Statistical Mechanics ...113, 117
Statistics .....eeviiiiiiiioas 168
Steam Laboratory ........... 57
Strength and Properties of

Aircraft Materials......... 24

Strength of Materials,.
Stress Analysis for Air-

PIANES viveeeareraranarraas 124
Structural Design............ 165
Structural Geology........... 183
Student Employment ........ 61
Student Organizations....... 71
Students, Roster of.......... 210
Summer Reading............. 181
Surface and Colloid

Chemistry «coevivinnenina, 117

Surveying ...................
Tau Beta Pi
Taxation

Subject Page
Testing Materials

Laboratory ................ 157
Text-Books ................. 60
Theory of Electricity and

Magnetism ................ 114
Theory of Electromagnetic

WaveS tivvriniiiiinnnninen 4
Theory of Elasticity..... 121,127
Theory of Numbers......... 112
Theory of Stability and

Control .....ooviiiiiniian, 126
Theory of Structures....... .164
Thermodynamic

Chemistry ................. 117
Thermodynamics ....... 113,193
Thesis vovveue... 102, 105, 194, 205

Thesis Problem in Geolog’y ..184
Thesis Problem in

Paleontology .............. 184
Throop Hall ................ . 53
Transmission Lines......... 174

Transmission Line Problems 123
Travel Prizes ........ 76
Trustees, Board o

Tuition ............ 60, 69, 97, 107
Undergraduate Courses. ..... 43
Units, Explanation of.66, 98, 139
Units for Graduation........ 70
Vacations ................... 5
Vaccination ............... 42, 50
Vacuum Tubes..,............. 174
Vector Analysis......... 111, 189
Vertebrate Paleontology..... 184

Water Power Plant Design..121
Water Supply and Irrigation. 165
Wind Channels
Wood Working . ..
Y. M. C. Aooooenonoi
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