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@alendar

1921
JANUARY 3. Resumption of Instruction (8 A. M.)
JaNvary 31..... . Registration and Beginning of Instruction
for Mid-Year Entering Class
FEBRUARY 22 Washington’s Birthday
MARCH 19 End of Second Term
MARCH 20-27 Recess
MarcH 28, ... Resumption of Instruction (8 A. M.)
MAY 9 Latest Date for Removing Senior Deficiencies

Memorial Day

June 12, Commencement
JUNE 120 Annual Meeting Alumni Association
JUNE26-JUrny 4o SO s Recess
JuLy 5. Resumption of Instruction for Mid-Year Freshmen
SepreMBER FO... End of Summer Session
SeprEMBER 21-23. Entrance Examinations
SEPTEMBER 23.. - Registration (9 A. M. to 3 P. M)
SEPTEMBER 24. ... Registration (9 A. M. to 12 M.)
SEPTEMBER 26........__._....... Registration (9 A. M. to 3 P. M.)
SEPTEMBER 27 Beginning of Instruction
NOVEMBER 24-27 . oo Thanksgiving Recess
DECEMBER 17 End of First Term
Decemzrr 18, 1921 ro JaNvary 2, 1922 . Christmas Recess
1922
JaNvarY 3. Resumption of Instruction (8 A. M.)
JaNUARY 30, Registration and Beginning of Instruction
for Mid-Year Entering Class
.................................................. Washington’s Birthday
............................................................ End of Second Term
.................................................................................. Recess
. Resumption of Instruction (8 A. M.)
Max 8. Latest Date for Removing Senior Deficiencies
MAY B0, Memorial Day
JuNe 1l e Commencement
JoNe 1l Annnual Meeting Alumni Association
JUNE25-JULY 4. Recess
Jury 5. Resumption of Instruction for Mid-Year Freshmen

SEPTEMBER ..., End of Summer Session



@he Board of Trustees

(Arranged in the order of seniority of service.)

Term Expires

Hiran W. WapsworrH, A.B.............. s 1922
716 South El Molino Avenue.

ARTHUR H, JPLEMING. ceeet oottt 1925
1003 South Orange Grove Avenue.

Georee E. Harg, Se.D.y LLD. 1922
South Pasadena.

CHARLES W, GATES. .o 1923
Fordyce, Arkansas.

HENRY M. ROBINSON ..ottt ettt oeac oo e e 1921
195 South Grand Avenue.

WiLniadm H. VEDDER.....cooi e 1925
Altadena.,

JOHN WADSWORTH ..ottt 1924
90 South Grand Avenue,

WiLIAM C. BAKER.oo oL 1923
Providence, Rhode Island.

TOD FORD oo e 1921
257 South Grand Avenue.

R. C. GiLuss TSROSOV 1922
Los Angeles.

JOHN D. SPRECKELS. ..ooiooeiiiiiii et 1921
San Diego.

Jo Ho HENRY ittt e 1923
1199 Oak Knoll Avenue.

R. R. BLACKER oot 1924
1177 Hillerest Avenue.

HARRY CHANDLER .coitiaieeiioae ettt st e 1924
Los Angeles,

HENRY W, O MELVENY...ooooiiici e 1925

Los Angeles.



®fficers nf Administration

OFFICERS OF THE BOARD OF TRUSTEES

ARTHUR H., FLEMING.... ... President
Hexry M. ROBINSON..........o.. First Vice-President
Winrianr C, BAKER. ..o Second Vice-President
JoHN WADSWORTH ... Third Vice-President and Auditor
Epwarp C. BarreTT.... 00 Secretary and Assistant Treasurer
WitriaM H. VEDDER ..o e Treasurer

,,,,,,,,,,,,, President ot the Institute

EXECUTIVE COMMITTEE

ARTHUR H. FLEMING....... Chairman ex-officio
Witriam C. Baxker Wirtiam H. VeEDpDER
Hexry M. Ropinsox Himiram W. Wapsworre

FINANCE COMMITTEE

Artaur H. Frexive Cuarres W. Gares
Hexry M. RoBinsox

OFFICERS OF THE FACULTY

Crizron K. Jupy.... . Chairman of the Faculty
HARRY C. VAN BUSKIRK. ..ot Registrar
Epwarp C. Barrerr Secretary
942 North Chester Avenue.
Hexry Smerry, M.D.... . Examining Physician
FACULTY ADMINISTRATIVE COMMITTEE
FRANKLIN THOMAS. .o oottt e e s Chairman

Fowarp C. BarrerT ArrHUR A. NOYES
Crinrox K. Jupny Harry C. Van BUskmrk



Aduisory Counil

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

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

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

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

Caiaries L. Rersg, Chemical Director, E. I. du Pont de
Nemours and Company.



Htaff of Instruction and Research

ARTHUR AM0s8 Noves, Pu.D., LL.D., Sc.D.
Director of Chemical Research

S.B., Massachusetts Institute of Technology, 1886; S.M., 1887;
Ph.D., Leipsic, 1890; 1.1.D., University of Maine, 1908; Clark
University, 1909; Sc. D., Harvard University, 1909; Yale
University, 1913. Instructor, Assistant, and Associate Pro-
fessor of Chemistry, Massachusetts Institute of Technology.
1890-1899; Professor of Theoretical Chemistry, 1899-1919, and
Director of Research Laboratory of Physical Chemistry,
Massachusetts Institute of Technology, 1903-1919; Acting
President, Massachusetts Institute of Technology, 1907-1909.

1025 San Pasqual Street.

RoBerT ANDREWs MivrikaN, Pa.D., Sc. D.
Director of Physical Research

A.B., Oberlin College, 1891; A.M., 1893; Ph.D, Columbia Univer-
sity, '1895; Universities of Berlin and Géttingen, 1895-1896;
Se.D., Oberlin College, 1911; Northwestern University, 1913;
University of Pennsylvania, 1915, Tutor in Physics, Oberlin
College, 1891-1893, Assistant, 1896, Associate, 1897; Instructor,
1899, Assistant Professor, 1901, Associate Professor, 1907-
1910, and Professor of Physics, 1910 —, University of Chicago.

494 South Hudson Avenue.

Luciex Howaro Ginumozre, AB.
Professor of Physics
A.B., Leland Stanford Junior University, 1894,  Acting Assistant,
Department of Physics, L.eland Stanford Junior University,

1894-1895.
649 Galena Avenue.

Crintox KELLY Jupy, M.A.
Professor of English Language and Literature
A.B., University of California, 1903; M.A., 1907; B.A., Oxford

University, 1909; M.A., 1913; M.A., Harvard University, 1917.
55 North Euclid Avenue.

Royar Wassox Sorexsen, B.S. v E.E.
Professor of Electrical Engineering

B.S. in HEilectrical 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.

341 South Hoelliston Avenue.

By cooperative arrangenient with the University of Chicago,
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Sruarr JErrery Bares, Pu.D.

Professor of Physical Chemistry
B.A., McMaster TUniversity, Toronto, 1907; JM.A. 1909; Ph.D,,
University of Illinois, 1912, Chemist, Comfort Soap Works,
Toronto, 1907-1908; Research Assistant, McMaster Univer-
sity, 1909-1910; Fellow in Chemistry, University of Illinols,
1910-1912; Research Associate in Physical Chemistry, 1912-
1913. Instructor in Analyvtical Chemistry, University of Illi-

nois, 1913-1914.

100 North Greenwood Avenue.

Fraxxriy Tooaas, C.E.

Professor of Civil Engineering
B.E.,, University of lowa, 1508; C.E., 1913. Graduate work at
McGill University, Montreal. Instructor in Descriptive
Geometry and Drawing, University of Michigan, 1910-1912.
Construction Foreman, Mines Power Company, Cobalt, On-
tario, 1909-1910; Designer, Alabama Power Company, Bir-
mingham, Alabama, 1912-1913, Assistant Engineer, U. S.

Reclamation Service, 1919.
685 South El Moline Avenue.

Hanrry Crark Vax Buskmrx, Pir.B.
Professor of Mathematics
Ph.B., Cornell University, 1897,
723 North Michigan Avenue.

Hazgry Bareaaxy, P D.

Professor of Mathematical Physics and Aeronautical Research
B.A., Cambridgse TUniversity, 19038; Universities of Gottingen
and Paris, 1905-1906; M.A., Cambridge University, 1906; Ph.D.,
Johns Hopkins University, 1913. Lecturer in Mathematics,
University of Liverpool, 1906-1907; Reader in Mathematical
Physics, University of Manchester, 1907-1910; Lecturer in
Mathematics, Bryn Mawr College, 1910-1912; Lecturer in
Applied Mathematies, Johns Hopkins University, 1915-1917.
310 Commonwealth Avenue, La Canada.

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

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

Company, Goldfield, Nevada, 1909-1910.
95 South Mentor Avenue.

Janmks Epcar Berr, Pra.D.
Professor of Chemistry

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

ington, 1910-1911, 1913-1916.
358 South Euclid Avenue.
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RosErt L. Daveuerty, A.B., M.E.

Professor of Mechanical and Hydraulic Engineering

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

373 South Euclid Avenue.

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

B.A., University of France, 1901; B.Ph., 1902; M.A., University
of Chicago, 1911; M. A,, Columbia University, 1913. Mem-
belr of French High Commission to the United States, 1918-
1919,

Maryland Apartments, South Los Robles Avenue.

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

Student, University of Michigan, 1912-1913; graduate, U. 8. Mili-
tary Academy, West Point, with rank of Second Lieutenant,
Corps of Engineers, 1918. Camp Adjutant, Camp Leach, D.
C., 1918. Student, The Iingineer School, Camp A. A.
Humphreys, Virginia, 1919-1920. With American Expedi-
tionary Forces and American Forces in Germany, 1919.
Adjutant, Engineer R. O. T. C. Camp, Camp A. A. Humph-

reys, Virginia, 1920.
1204 Pine Street, South Pasadena.

Howarp JouNsoxn Lucas, M.A.
Associate Professor of Organic Chemistry

B.A., Ohio State University, 1907; M.A., 1908; Assistant in
Organic Chemistry, Ohio State University, 1907-1909; Fellow
in Chemistry, University of Chicago, 1909-1910; Chemist,
Bureau of Chemistry, United States Department of Agri-
culture, 1910-1912. Chemist, Government of DPorto . Rico,
1912-1913.

677 Oak Knoll Avenue.

Georce Rupert MacMinx, A.B.
Associate Professor of English Language and Literature

A.B., Brown TUniversity, 1905, 1lnstructor in English, Brown
University, 1907-1909; Instructor in Inglish, Iowa State
College, 1909-1910; Instructor in English, University of Cali-
fornia, 1910-1918. Manager of the University of California
Press, 1912-1913. i

255 South Bonnie Avenue.
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Luruer Ewine Wear, Pu.D.
Associate Professor of Mathematics
A.B.,, Cumberland University, 1902; Ph.D.,, Johns Hopking Uni-
versity, 1913. Graduate student and fellow, Johns Hopkins
University, 1908-1909, 1910-1913. Instructor in Mathematics,
University of Washington, 190123-1918.
18 South Grand Oaks Avenue.

Wirrtss Wiariepre MrcHagn, B.S.

Associate Professor of Civil Engineering

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

Massachusetts, 1914-1915; in private practice, 1916-1918.
523 South Hudson Avenue.

Wirniay Nosre Lacey, Pu.D.
Associate Professor of Chemical Engineering

A.B. in Chemical Engineering, 1911, and Chemical Engineer,
1912, Leland Stanford Junior Lmversn:y M.S.,, 1913, and
PhD 1915, University of California; Assistant in Chem-
istry, "Leland Stanford Junior Umvers1ty 1911-1912; Assist-
ant in Chemistry, University of California, 1912-1915; Re-
search Chemist for Giant Powder Co., San Francisco,
1915; Research Associate, Massachusetts Institute of Tech-

nology, 1916.
1163 Chicopee Street.

Farxest Caantes Warson, Pa.B.
Associate Professor of Physics
Ph.B., Lafayette College, 1914; Scholar in Physics, University
of Chicago, 1914-1915; Assistant in Physics, University of
Chicago, 1915- 1917; Government Research on Submarine De-
tection, Naval Expenment Station, 1918.
34 South Madison Avenue.

Jourx RoseErtsox MacarrHUR, Pr.D.
Associate Professor of English Language and Literature

B.A., University of Manitoba, 1892; Fh.D., University of Chicago,
1903. Lecturer in Modern Languages, Manitoba College,
1893-1898; Professor of English, New Mexico Agricultural
College, 1903- 1910, 1911-1913; Professor of English, Kansas

State Agricultural College, 1914-1920
367 North Madison Avenue.

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

F.E., Lehigh University, 1914. With General Electric Company,
Schenectady, N. Y., and Pittsfield, Mass., 1914-1915; Assist~
ant Electrical Engineer, Delaware & Hudson Co., Coal De-
partment, Scranton, IPennsylvania, 1915-1916; Fmngineering
Asgistant, Philadelphia Electric Company, Philadelphia,

Pennsgylvania, 1918-1919. "
Young Men’s Christian Association.
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Roxro Raour Marten, S.B.
Assistant Professor of Civil Engineering

S.B., Brown University, 1912, Instructor in Civil Engineering,
Rhode Island State College, 1913-1914; Instructor in Civil
Engineering, Mechanics Institute, 1914-1915. With Sayles
Finishing Plants, Saylesville, R. I., 1915-1918; with Atchison,

Topeka and Santa Fe Railway, Amarlllo, Tcxas, 1918.
952 Hawleye Street.

Warrer Tickxor Warrxey, Pa.D.
Assistant Professor of Physics

B.S., Pomona College, 1910; M.S., 1912; Ph.D., University of
Chicago, 1916. Fellow in Physics, University of Chicago,

1914-191¢
988 North Holliston Avenue.

Freorgic W. Hixricus, Jr., AB.
Assistant Professor of Mechanics

A.B., Columbia University, as of 1902. Graduate of the United

States Military Academy, West Point, 1902, Served as an

officer of the U. 8. Army in the Artillery Corps, Coast Ar-

tillery Corps, and Ordnance Department, 1962-1910; retired in

1910 with rank of Captain. Assistant Professor, Professor

of Applied Mechanics, University of Rochester, 1910-1919.

Captam, Major, Lieutenant-Colonel, Ordnance Department,

U. 8. A, 1917~ 1919. Relired o permanent grade of Captain,
U. s A Retired, 1919.

1071 Garfield Avenue.

Sam Avrren Tenison, B.S.

Assistant Professor of Physical Education

B.8., James Millikin University, 1914. Instructor in Commercial
Subjects, and Athletic Dire¢ctor, Junior High School, Butte,
Montana, 1915-1916. Student, Springfield College, Spring-
field, Massachusetts, 1916-1917. Diréctor of Physical Educa.-
tion, State Normal School, Stevens PPoint, Wisconsin, 1918-

1920.
435 South IL.ake Avenue.

Raymoxnp Furrer Carr, B.S.
Assistant Professor of Physical Education
B.S., Throop College of Technology, 1915. Instructor, Ventura
ngh School, 1915-1917.
716 Oak Street.

DerwiNn Harorp Sinvius, Jr.,, M.A.1

Assistant Professor of Scientific German
B.A., Northwestern University, 1912; M.A., Harvard University,
1913. Professor of Modern Languages, Westminster College,
1913-1915. Interpreter and Translator, American KExpedi-
tionary Forces, 1918-1919.
947 West Thirty-fourth Street, Los Angeles.

Resigned, December, 1920,
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James Hawes Eiiis, Pu.D.
Research Associate in Physical Chemistry

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

Camp Baldy, California.

Roscor Grxry Dickixson, Pu.D.

Research Associate in Physical Chemistry
ational Research Fellow

S.B., Massachusetts Institute of Technology, 1315; Ph.D., Cali-
fornia Institute of Technology, 1920. Assistant in Theoret-
ical Chemistry, Massachusetts Institute of Technology, 1915-
1916; Research Assistant in Physical Chemistry, Research
Laboratory of Physical Chemistry, Massachusetts Institute
of Technology, 1916-1917.

510 South Madison Avenue.

ALBERT ApAaMms MERRILL
Research Associate in Aeronautics

1172 North Michigan Avenue.

Epwarp Cecin Barrerr, B.A.
Lecturer in Business Law

B.A., State University of Iowa, 1906. Assistant Secretary, Board
of Regents, 1906-1907; Registrar and Secretary to the Presi-
dent, State Umver51ty of Towa, 1907-1911.

942 North Chester Avenue

WitLiam NoeL Bircusy, M.A.
Instructor in Mathematics

A.B., Hope College, 1899; M.A., Colorado College, 1905. Instruc-
tor, Colorado College, 1905 and 19G67; Instructor in Physics,
University of Southern California, summer session, 19Y16.

177 South Mentor Avenue.

Wirrian JacoB Ausury, M.E.
Instructor in Engineering Drawing

M.E., Cornell University, 1897. With Waestinghouse hlaciiine
Company, Pittsburg, Pennsylvania, 1898-1914; with United
Kngineering and Foundry Company, Pitishurg, Pennsylvania,

1914-1916 )
971 East Washington Street.
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Hoxsie Yost Sarrx, B.S.
Instructor in Engineering Drawing
B.S. in Electrical Engineering, George Washington University,
1910. Associated with the Northwestern Telerhone Com-
pany, St. Paul, 1913-1916; with Arthur R. Kelley, Consult-
ing Engineer, San Francisco, 1916-1913; California State

Railroad Commission, 1918.
678 South Los Robles Avenue.

Frawcis Witriam Maxsrapr, ME. (E.E.)
Instructor in Mechanical Engineering
M.E., Cornell University, 1916; Certificate of E.LE., 1916. Drafts-
man and Designer, Otis Elevator Company, 1916-1917. As-
sistant in the Electrical Research Division, Interborough
Rapid Transit Company, 1917-1919. Assistant in the Thomas

A. Edison Laboratories, 1919.
105 South Meredith Avenue.

ErxEst Havywoon Swuorr, M.S.
Instructor in Analytical Chemistry
- B.S. in Chemistry, University of Virginia, 1918; M.S., California
Institute of Technology, 1920. L
1122 Division Street.

Frep I.rovp Poore, M.S.
Instructor in Electrical Engineering
B.S. in Electrical Engineering, Throop College of Technology,
1917; M.S. in Electrical Engineering, Union College, 1919.
‘With General Electric Company, Schenectady, New York,
Atlanta, Georgia, and San Francisco, California, 1917-1920.
256 South Michigan Avenue.

CrypeE Worre, Pr.D,

Instructor in Mathematics
R.S., Occidental College, 1906; M.S., 1807; A.M., Harvard Uni-
versity, 1908; Ph.D., University of California, 1919. Harvard
University, 1908-1910. Surveyor, Western States, 1910-1912.
Acting Professor of Physics, Occidental College, 1912-1916;
Associate Frofessor of Mathematics, 1916-1917, 'Teaching
Fellow in Mathematics, University of California, 1917-1919.

Dean, Santa Rosa Junior College, 1919-1920.

401 South Chester Avenue.

Grexy H. Bowrus, B.S.
Instructor in Mechanical Engineering

B.S. in Electrical Engineering, Purdue University, 1912, With
Southern California Edison Company, L.os Angeles, 1912-1917;
Wright Martin Aircraft Corporation, l.os Angeles, 1917; De-
signer, Bedell Engineering Company, Los Angeles, 1918,
Chief Draftsman, General Petroleum Corporation, 1919-19%20.
1425 L.yndon Street, South Pasadena.
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Jaxes B, Friatr, AB.
Instructor in Physics
A.B.. University of Montana, 1 18.  Assistant in Physics, Unij~

versity of Chicago, 1919-19
100 South Michigan Avenue.

F'rep J. CoxvERrsg, 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,
Massachusetts, 1915-1916. Instructor in Applied Mechanics,
University of Rochester, 1916-1917. With General Labora-
tories, Bureau of Aircraft Production, TU. 8. A., 1917-1918.
‘With Gleason Gear Works, Rochester, New York, 1919. De-
signer, Bureau of Power and Light, Los Angeles City, 1920.
539 North Los Robles Avenue.

Carr Joserm Breremaw, M.A.

Instructor in Scientific German

RB.A., Augustana College, 1910; M.A., University of Illinois, 1911.
Teacher of French and German, Rockford (Illinois) High
School, 1911-1920.

661 North Berendo Street, Los Angeles.

Warrer Witrrams Ocrer, B.S.
Acting Instructor in Engineering Drawing

B.S., Throop College of Technology, 1219, With Signal Depart-
ment, Pacific Electric Railway, 1919-1920,
147 Bast Walnut Street.

WirTer WinLian Marers'
Instructor in Wood Working (Part Time)
Graduate, Norma] Arts Department, Throop Polytechnic Insti-
tute, 1900. With Stout Planing Mills, Pomona, California,

1891-1896.
1782 Rose Villa Avenue.

Arrdur IFrepericr Han!
Instructor in Pattern Making and Machine Shop Practice (Part Time)

With Sullivan Machine Company, Clarcmont, N. IL., 1891-1894;
B. F. Sturdevant Company, Jamaica Pla.m AMass., 1894-
1897; Union Gas Engine Company, San Francisco, 1898-1899;
W, P. Kidder Machine Company, Jamaica Plain, Mass.,

1899-1907.
1666 Locust Street.

Associated with the Pasadena High School.
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Oscar Lestie Hearo?
Instructor in Forging (Part Time)

Graduate, Normal Arts Department, Throop Polytechnic Insti-
tute, 1903. Instructor in Manual Arts, California Poly-
technic school, San ILuis Obispo, 1903-1906; Superintendent,
Construction of Buildings, Univérsity Farm, Davis, Cali-
fornia, 1909-1910; Instructor Engineering-Mechanics Depart-
ment, State Polyvtechnic School, San Luis Obispo, Cali-
fornia, 1910-1918.

2240 Santa Anita Avenue

Russerr Morrey Ounis, B.S.
Research Fellow in Physics

B.S., California Institute of Technology, 1920.
1286 Stevenson Avenue.

Ricxarp MivroNy Bozorra, AB.
Teaching Fellow in Chemistry

A.B., Reed College, June, 1917. .
1122 Division Street.

Roserr SyrarT BorLaw, M.S.
Teaching Fellow in Chemistry

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

nwin Pavxe Cox, B.S.
Teaching Fellow in Chemistry

3.8., University of Oregon, 1920. .
370 South Euclid Avenue.

Davin Freberick Swmirst, B.S.
Teaching Fellow in Chemistry

13.8., California Institute of "Technology, 1920.
112 North Catalina Avenue.

Roperr Groos Wrowry, BLA.
Teaching Fellow in Chemistry

B.A.. University of Texas, 1919.
628 Center Street,

lAs:c;;tiated with the Pasadena High School.
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E»it. Dursix Ries, S.B.
Teaching Fellow in Chemistry

S.B., University of Chicago, 1920. .
422 South Lake Avenue.

Georce Curismiax Henxy, AB.
Teaching Fellow in Physics

A.B., Reed College, 1920, .
1122 Division Street.

Fravx J. Hioo*

Teaching Fellow in Physics
438 Oakland Avenue,

ARTHUR WELLS SINCLAIR
Laboratory Assistant in Physics
Student in Mechanical Engineering, Cornell University, 1905-
1909. With Atchison, Topeka and Santa Fe Railway, 1914.
‘With Southern California Edison Company, 1915-1918.
375 Waverly Drive.

Fowaro Kvaxmarer Warrex, AB.
Assistant in Chemistry

A.B., Harvard University, 1920.
2 Adams Court.

Rayaoxnp WELLINGTON AGERr
Asgistant in Mechanical Engineering

California Institute of Technology, Class of 1921.
315 South Catalina Avenue.

Enwarp Garsraiva Forey
Assistant in Mechanical Engineering

California Institute of Technology, Class of 1921.
347 South Ardmore Avenue, Los Angeles,

Frep C. HENsON

Instrument Maker, Department of Chemistry
966 North Stevenson Avenue

*Resigned November, 1920.
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JuLrivs PEaRsoN

Instrument Maker, Department of Physics
127 South Catalina Avenue.

Fraxces Harsey SpiNiNa
Librarian

1067 North Catalina Avenue.

Joser Laracy, MasTER SERGEANT, FxGINEERs, U. S. ARMY
Assistant, Department of Military Science and Tactics
357 Cypress Avenue.

Lovuts H. Bawey, StTarr SerceaxT, ExciNeers, U. S. Army
Assistant, Department of Military Science and Tactics
189 North Marengo Avenue.

WiLtiaM M. Pouxbps, SERGEaNT, INFaANTRY, U. S. ARMY
Asgsistant, Department of Military Science and Tactics

16 South Allen Avenue.

Winrram C. Coox, ReermeNTar ComMMIssaRY SERGEANT, Frero
Armiiery, U. S. ArMy, RETIRED
Supply Sergeant, Department of Military Science and Tactics
523 Eldorado Street.

Agspriates

ALBERT ABRaHAM MicHELsoN, Pu.D., LL.D., Sc.D.
Research Associate in Physics

Avrrep Noves, Lirr.D.

Lecturer in English Literature
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Abdminisfrative Assistanis

Grorar G, JONEs. ... Superintendent of Buildings and Grounds
71140 Summit cleenuve.

Frxust 1 RADECK oo s .. Bookkeeper
1699 North Michivan Avenue.

Troxvas . Bovrer ... ... ... ... ....Plant Engineer
039 South Marengo Avenue.

RoBERT LoovBoURrow... .Storekecper, Department of Chemistry
50 Terrace Drive.

Ixea Howarbo.ooo ... Registrar's Office
1126 Division Strect.

GRACE B SAGE..oeet o Secretary’s Office
337 South Lake Avenue.

ELIZABETH ALLEN. ..o oo Secretary’s Office
5 Ford Place.

Loxsax Po LErrFe. R Registrar’s Offica
527 Herkimer Street.

ErLEANOR CLEMONS......coooooiiiii [ Chemistry Department
165 Pasadena Avenue.

TERESA CLOUD......... ciiiiiiiie e e SeCretary’s. Office
658 South Hudson Avenue.

MORICE LINDSIEY oo e e Secretafy’s Office

746 East Orange Grove Avenue.



Asgemblies, 1920

January 6—*“Throop’s Opportunity™: Dr. Robert A. Millikan.
“The Educational Opportunities of Throop College”: Dr.
Arthur A. Noves. Gift of $1,000,000 for endowment an-
nounced.

January 12—“The Present Situation in Europe”: Captain Paul
Périgord. Gift of $150,000 for the Norman Bridge Phys-
ical Laboratory announced. Mr. C. W. Gates and Mr.
P. G. Gates announced as the donors of the Gates Chem-
ical Laboratory.

January 19—“Water Conservation and Petroleum Develop-
ment”: Colonel William H, Holabird. Immediate use of
$75,000 announced to build first unit of Auditorium.

January 26—“Socialism vs. Bolshevism”: Mr. William J. Ghent.
Gift of 850,000 from Mr. and Mrs. R. R. Blacker an-
nounced.

February 2—“The Engineer and His Relation to the Public”:
My, Frank Olmsted.

February 9—“The Ambherst Idea”: Dr. P, C. Phillips. Gift of
$200,000 for chemical research announced, with setting
aside of equal amount for physical research.

February 10—“Some of the Problems Confronting the Engi-
neering Profession Today”: Dean Dexter S. Kimball
Announcement of change of name from “Throop College
of Technology” to “California Institute of Technology,”
and from “Pasadena Hall” to “Throop Hall.”

February 16—“The Birthday of Darwin”: Dr. Henry Fairfield
Osborn.

March 1—“The Non-Technical Problems of an Electrical Man-
ufacturing Company”: Mr. George K. Emmons,
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March 8—“Water Resources”: Mr. Harry Hawgood.

Mareh 15—“The New Course in Physics and Engineering”: Dr.
Robert A. Millikan. “The Purposes of the Chemical
Courses at the California Institute of Technology”: Dr.
Arthur A. Noyes.

April 5—“Some Problems Confronting Pasadena”: Mr. John
J.. Hamilton.

April 26—Readings from Kipling, Mascfield, and Nichols: Mr.
Lee Nichols.

May 3—“The Work of the One-Hundred-Inch Telescope of the
Mount Wilson Solar Observatory”: Mr. Ferdinand FEller-
man,

May 10—“The Plans for the Norman Bridge Physical Labora-
tory”: Professor Earnest C. Watson.

May 17—Concert: California Institute of Technology Glee
Club; Beethoven Quintette; Howard Vesper, *22, soloist;
R. Carson Smith, °20, reader.

May 24—“Fhe Oil and Mining Industries of Mexico”: Dr.
R. G. Cleland.

June 13—Commencement. Invocation and Chaplain's Address:
Rev. Leslie E. Learned, LL.D. Violoncello solo: Malcolm
Macurda. Address: “Scientific Research as the Founda-
tion of Engincering Education and Industrial Develop-
ment”: Dr. George Ellery Hale. Announcements: Pro-
fessor Clinton K. Judy and Dr. Arthur A. Noyes.  Con-
ferring of degrees: Professor Judy.

October 4—-Opening Assembly. Remarks by Professor Clinton
K. Judy in appreciation of President Scherer, resigned.
Introduction of new instructors: Messrs. Macarthur, Hin-
richs, Kramer, Tenison, Wolfe, Swift, Poole, Converse,
Bowlus, Friauf, Smith, Cox, Wulff, Ries, Bolan, Warren,
Otis, Henny, Hill, Ager, Forgy. Remarks by Richard
Hambrook, 21, and Gerald Lavagnino, 21.
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October 15—“World Finance and the Present Rate of Hx-
change”: Dr. Tully C. Knoles.

October 256-—“A Huropean Trip”: David F. Smith, '20, winner
of the Junjor Travel Scholarship Prize in 1918-19.

November 1-—“Proposed Amendments to the State Constitu-
tion”: Hon. Henry W. Wright, Dr. James H. McBride,
and Mr. John Franklin West.

November 8~—*“Recent Developments in Aviation”: Lieutenant
Charles Herbert Wilcox.

November 15—“Student Life at Oxford”: Professor Clinton K.
Judy.

November 22—*“The Fourth Dimension”: Dean Charles Henry
Benjamin.

November 29-—“Miracles of the Commonplace”: Mr. Samuel G.
McMeen.

December 6—“Keys and Keyholes”: Dr. James Whitcomb
Brougher., Assembly in charge of student Y. M. C. A.

December 13-—Assembly in charge of Associated Students.



Historical Note

The polytechnic school out of which the California
Institute of Technology has grown was established in
1891 by the late Amos G. Throop, of Chicago, who dur-
ing his lifetime gave liberally of his means for its
material equipment and for its support, and who pro-
vided in his will a fund of about $35,000 for its endow-
ment. The fund left by him is known as the Throop
Estate Fund, and the Board of Trustees have in his
honor given the name Throop Hall to the present cen-
tral building, erected in 1910 on the new campus at a
cost of $169,000. Until 1907 Throop Polytechnic Insti-
tute offered instruction of collegiate, secondary, and ele-
mentary grades. It was a piloneer manual training
school on the Pacific Coast, and was widely known for
its high standards and thorough work.

In consequence of new conditions then arising the
trustees, after careful consideration, reached the decision
that the Institute could best serve the needs of the
future by becoming exclusively a high-grade college of
science and technology. The reasons on which this
decision was based and the ideals of the new Institute
were well expressed as follows in a report by Dr.
George E. Hale to the Board of Trustees:

“Here in California the conditions and the need for
technical education are unsurpassed. In no part of the
world is electrical engineering so highly developed,
especially in the transmission of power from great dis-

tances. In hydraulic engineering, we are facing today

2
an undertaking of enormorn magnitude. Eastern tech-
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nical schools are far removed, those of the north also
too remote. Under such conditions, and with the
advantages afforded by climate, by the immediate neigh-
borhood of mountains where water-power can be devel-
oped and experimental transmission lines installed, who
can deny that there is a place in Pasadena for a tech-
nical school of the highest class?

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

imaginative faculty.”

Pursuant to this plan the elementary work of the
Institute was taken over by a separate school, the Poly-
technic Elementary School, in 1907. In 1908, Dr.
James A. B. Scherer was called to become the first pres-
ident of the new Institute. In 1910 Throop Hall was
erected on the new 22-acre campus, which had been
given to the Institute three years before, and the col-
lege work was transferred to the new location, while the
academy work was continued on the old grounds for
the succeeding year. In 1911 the work of the academy
was discontinued, and since that time the Institute has
conducted exclusively collegiate and graduate work. In
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the ten years from 1910 to 1920 the attendance at the
Institute has grown from 31 students the first year to
nearly 400 at the present time.

In 1918 the name of the Institute was changed to
Throop College of Technology; and in 1920, in view
of the developments of recent years, and in order to
express more adequately the broader scope of its work
and the purpose to develop an institution of national,
rather than local, importance, the name was changed to
California Institute of Technology.

Since the erection of Throop Hall in 1910 there have
been many additions to the material plant of the Insti-
tute. The Gates Chemical Laboratory, a permanent
reinforced concrete structure, the gift of Mr. C. W.
Gates and Mr. P. G. Gates, was crected in 1917, and
affords the most modern facilities for instruction and
ample research in chemistry. A dormitory has been
provided on the campus, accommodating sixty students.
Buildings have also been erected for research in aero-
dynamies and in supersonic methods of communication.
During the past year Dr. Norman Bridge has made a
gift of $250,000 for the erection of the Norman Bridge
Laboratory of Physics; and $80,000 has been provided
for the erection of the first unit of an auditorium build-
ing. These two buildings are now under construction.
The campus, buildings, and equipment of the Institute
are at present valued at nearly $1,000,000.

The Institute has received two gifts of $200,000 each
to form permanent endowments for the support of
research in physies and chemistry respectively, and in
addition $800,000 has been given as an endowment for
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general maintenance, on condition that this new endow-
ment be increased by additional donations to a total of
$2,000,000.

President Scherer, who had administered the affairs
of the new Institute with notable success during its
formative period, presented his resignation March 3,
1920, this action being necessitated by the condition of
his health. The resignation was reluctantly accepted
by-the Board of Trustees on September 11, 1920, and
a Faculty Administrative Committee has been appointed
to act pending the selection of a new president.

The emphasis placed on higher scientific studies and
research at the Institute has brought into its staff a
group of internationally known teachers and investi-
gators. Dr. Arthur A. Noyes, for several years con-
nected with the Institute on a part-time basis as
Director of Chemical Research, last year resigned his
connection of many years’ standing with the Massachu-
setts Institute of Technology to become a full-time mem-
ber of the staff of the California Institute of Technol-
ogy. Dr. Robert A. Millikan is Director of Physical
Research and, by a cooperative arrangement with the
University of Chicago, spends a portion of each
academic vear in residence at the Institute. Dr. A. A.
Michelson of the University of Chicago is a Research
Associate in Physics of the Institute; he is conducting
on the campus an experiment on the rigidity of the
earth’s crust, and expects to carry on other fundamental
physical experiments at the Institute. The members of
the staff in all departments are men who have had high
scholastic training and broad experience in their several

lines of work.



General Information

REQUIREMENTS FOR ADMISSION
Applicants for admission must give evidence of good
moral character, and be thoroughly prepared in at least
fifteen units of preparatory work, each unit represent-
ing one year’s work in a given subject in an approved
high school at the rate of five recitations weekly. Each
applicant must offer all of the units in group A, three
or more units selected from group B, and not more than
two units from group C.
English
Algebra
Plane and Solid Geometry. ... 1Y,
Group A J Trigonometry .. ... .. .. Y,
Physics ...........
Chemistry
United States History and Government......... 1
Group B: Foreign Languages, additional English, Mathe-
matics, Laboratory Science, or History.
Group C: Drawing, Manual subjects, Commercial sub-
ject‘s, ete. k

Applicants who offer for entrance a total of fifteen
recommended units but whose list of subjects is not in
accord with this table may be admitted at the discretion
of the faculty; but no applicant will be admitted who
does not offer English 2 units, Algebra 114 units, Geom-
etry 1 unit, Trigonometry 14 unit, Physics 1 unit.
Students thus admitted must complete the removal of
all deficiencies in groups A and B. Deficiencies in
required entrance subjects, with the exception of His-
tory, -must be made up before registration for the sec-

ond year.
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Students desiring admission to the freshman class
should make application immediately upon the comple-
tion of their high school course, or earlier if practicable.
Of applicants with the required preparation only those
whose high school work shows them to have more than
average ability in scientific directions will be imme-
diately accepted. Others will be placed on a waiting
list and will be notified as to their admission as long
before the opening of the school year as possible.

PREPARATION IN ENTRANCE SUBJECTS MAY BE EVI-
PENCED by the certificate of an approved school or by
examination.  Application forms will be sent upon
request, ’

APrroVED scHooLs are those that maintain a full four
years’ course and are accredited by the various Associa-
tions of Colleges, and College Entrance Certificate
Boards, or by Colleges and Universities of recognized
standing at which the entrance requirements are equiva-
lent to those of CarrrorNiA INsTITUTE oF TECHNOLOGY.

ENTRANCE EXAMINATIONS AT THE INstrture! will be
given for those who prefer this method of admission, or
who may desire thus to supplement incomplete certif-
icates of recommendation. The scope of subject matter
for the entrance examinations is the same as that cov-
ered by standard high schools. Applicants taking exam-
inations in Physics, Chemistry, or United States His-
tory and Government must present their notebooks at

1Entrance examinations may also be taken under the direc-
tion of the College Entrance Examination Board. These exam-
inations are held at various points in the United States on June
20 to 25, 1921. Applications for these examinations must be
addressed to the College Entrance HExamination Board, 431

West 117th Street, New York, N. Y., and must be received by
the Board on or hefore May 23, 1921.
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the time of the examination. The schedule for 1921
is as follows:

Wednesday, September 21
8:00 A. M. Mathematics
2:00 P. M. English

Thursday, September 22
8:00 A. M. Physics; Chemistry
2:00 P. M. History

Friday, September 23
8:00 A. M. Foreign Languages.

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

REGISTRATION
General registration will take place Iriday, Septem-

ber 23, 1921 (9 A. M. to 8 P. M.), Saturday, Septem-
ber 24 (9 A. M. to 12 M.), and Monday, September 26

(9 A. M. to 8 P. M.), and for the mid-year entering
class January 31, 1921 (8 A. M. to 12 M.), and January

30, 1922 (8 A.-M. to 12 M.).* A special fee of two dol-
lars is charged for registration after these dates.

All students, upon entering the Institute, must pass a
physical examination satisfactory to the examining
physician, and must show that they are physically qual-
ified to carry the work for which they are registered.

‘A mid-year class will not be admitted unless twenty or
more satisfactory applications are received.
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The schedule of studies for each student is made out
by the Registration Committee, and the student, after
arranging for his tuition, is enrolled by the Registrar.
No student is admitted to classes without an assignment
card endorsed by the Registrar.

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

REGULATIONS AND DISCIPLINE

Every student is required to attend all class and
assembly exercises, and to satisfy the requirements in
each of his subjects in such ways as the instructors may
determine.

Any student who is disorderly or persistently inat-
tentive may be excluded from class by the Registration
Committee upon recommendation of the instructor.

The following system of notation is used to indicate
class standing:

V denotes Marked Distinction,
IV denotes Above Average,
IIT denotes Average,

IT denotes Below Average,

C denotes Conditioned,

¥ denotes Failed.

Average may be defined as the standard attained (in
the long run when a large number of students is con-
sidered) by students who have ability corresponding to
that of the middle half of the class and who devote the
assigned hours of preparation to the subject.
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Incomplete means that the student has been prevented
fronr completing the réequired work of the subject on
account of sickness or other emergent reasons. This
mark may be given in those cases where the student has
carried with a grade of III or better at least three-
fourths of the required work of the term. Upon comple-
tion of the required work of the subject, the notation of
incomplete shall not be considered a deficiency on the
student’s record.

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

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

Term examinations will be held in all subjects unless
the officer of instruction in any' subject shall arrange
otherwise. No student will be exempt from these exam-
inations. Leave of absence may be obtained only from
the Registrar, and can be allowed only for serious cause,
such as physical inability to be present. Unexcused
absence will count as a failure in the subject.

Special examinations may be arranged by the in-
structor for students having leave of absence, and must
he completed within four weeks from the beginning of
the following term; or, if in work of the third term,
during the week preceding registration.

A condition in any term’s work must be removed dur-
ing the mext term in residence. Any condition not so
removed shall automatically become a failure, unless
otherwise recommended by the instructor at the time

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

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

A student who in any term does not obtain a grade
of II or better in at least fifty per cent of the subject-
units for which he is registered will be dismissed from
the Institute. A student who in any term does not
obtain a grade of Il or better in at least seventy per
cent of the subject-units for which he is registered, or a
student who does not obtain a grade of III or better
in at least fifty per cent of those subject-units, will be
placed on probation; and any student so placed on pro-
bation who fails at the end of the term next following
to obtain a record which satisfies these requirements
will be dismissed from the Institute. A student who at
the end of the first term of his first year at the Institute
has failed to secure grades of II or better in seventy
per cent of his subject-units or grades of III or better
in fifty per cent of his subject-units may be dismissed
from the Institute (instead of being placed on proba-
tion) in case it has become clear that he has not the
qualifications required for the successful prosecution of
an engineering or scientific course.

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

Petitions for immediate reinstatement from students
who are thus dismissed for low scholarship will not be
entertained by the faculty, except in cases of sickness or
other unforeseen emergencies. The faculty will con-
sider extension of the period of probation only in the
case of students who are placed on probation for low
scholarship at the close of the first term of their first
year at the Institute, and then only till the end of that
year.

A student who fails to secure grades of I11 or better
in sixty per cent of the units of the freshman year, or a
student who fails to secure grades of III or better in
two-thirds of the units of the sophomore or of the junior
year, will be admitted to the work of the following year
only by special action of the Registration' Committee
taken after consultation with the professional depart-
ment representing the course that the student wishes to
pursue.

A student who has met the minimum scholarship
requirements but has failed to fulfill these conditions
for admission to the work of the following year should
communicate with the Registrar, immediately after he
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receives his record at the end of the school year. The
Registrar will refer the matter to the Registration Com-
mittee; and this committee, after consultation with the
professional department representing the course in
which the student is registered, may, in case the gen-
eral qualifications of the student warrant it, grant him
the opportunity to qualify for admission to the work of
the following year by additional study during the sum-
mer or by the fulfillment of other requirements.

Students entering the Institute from other colleges
will be admitted to the work of the sophomore, junior,
or senior years only when their college records indicate
that they have scholarship qualifications corresponding
to those required in the case of Institute students.

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

Students whose work is unsatisfactory by reason of
lack of diligence may at any time be asked to withdraw.

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

Students are held responsible for any carelessness or
wilful destruction or waste, and at the close of the year,
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or upon the severance of their connection with any part
of the work of the Institute, they are required to return
immediately all locker keys and other property.

It is taken for granted that students enter the Institute
with serious purpose, and that they will cheerfully con-
form to its requirements. They are expected to behave
with decorum, to observe the regulations of the Institute,
and to pay due respect to its officers. Conduct incon-
sistent with general good order or harmful to the good
name of the Institute will render a student liable to
dismissal. 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.

The students are organized into an Association, 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 Asso-
ciation 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
Association for recommendation to the faculty.

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

COUNSELORS
The Registrar is the general consulting officer for stu-
dents, cooperating with the President in matters touch-
ing student relations. For the purpose of providing
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additional means of contact between the student body
and the faculty, each class is assigned a Faculty Coun-
selor.

PHYSICAL EDUCATION

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

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

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

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

physical condition.

MILITARY ENGINEERING
The Engineer Unit of the Reserve Officers’ Training
Corps was the first one to be established in the country
and is one of the largest. The training given in the
unit is required of all physically qualified men in the
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first two years. The advanced work of the two upper
vears with commutation of subsistence is optional. The
instruction in the military courses, both theory and prac-
tice, aims to show the application to military require-
ments of the various elements of the technical training
the student receives at the Institute, special effort being
made to perfect this coordination. The War Depart-
ment has furnished the unit with a large amount of the
equipment appropriate for engineer troops. The field
military engineering exercises constitute valuable sup-
plementary training for the students of engineering
which eould otherwise be obtained only from experience
upon construction projects.

THE CLEVELAND LOAN FUND

This Fund was established by Miss Olive Cleveland,
now deceased, for the purpose of aiding students to
obtain an education. - The income is lent without interest
to worthy students who may need such assistance. Ap-
plications for loans may be made to the Secretary of the
Board of Trustees.

THE PUBLIC WORKS SCHOLARSHIPS

Mr. William Thum, of Pasadena, has established a
fund known as the Public Works Scholarship Fund,
thereby making provision for the employment of a limit-
ed number of students in the various departments of
municipal work. Under the provisions of this Fund,
students approved by the faculty are employed in the
Municipal Lighting Department and other departments
of the city of Pasadena, thereby gaining valuable expe-
rience in practical business and municipal affairs.
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STUDENT EMPLOYMENT
The Institute employs a number of students in its
laboratories and in work about the grounds and build-.
ings. Many students find remunerative employment out-
side the Institute.

TRAVEL SCHOLARSHIP PRIZES

A friend of the Institute, wishing to emphasize the
value of travel as a means of enlarging one’s view of
general social and technical conditions and develop-
ment, provides annually for two prizes known as the
European Travel Scholarship Prize and the Freshman
Travel Scholarship Prize. The recipient of the fresh-
man prize will make as extended a tour as possible in
the Middle West or Eastern States, during the vacation
intervening between his freshman and sophomore years.

The European Travel Scholarship Prize, awarded to
a member of the junior class, will enable the winner to
make a trip to Europe during the vacation before his
senior year. The itinerary will be planned by the
proper committee of the faculty in consultation with
the prize winner, to secure the maximum of benefit and
interest from the opportunity offered in a tour of
Europe.

The winner of each prize will give a report and
review of his travels to the student body, and will in
this way as well as in the normal social intercourse
with other students, disseminate some of the value he
receives.

The amount of the European Travel Prize has been
increased, owing to the greater expenses of travel at
present, from $750 to $900.
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The Freshman Prize has for the same reason been
increased from $250 to $400.

The faculty, in making awards, take into account not
only the scholarship record, but also the less tangible
yet not less important considerations of general char-
acter and ability for original work. The scholarship
record examined is that of the sophomore and junior
years for the European Prize, and that of the freshman
year for the Freshman Prize. No award shall be made
in any case when the faculty deem the record insuffi-
cient to justify it.

THE CONGER PEACE PRIZE

The Rev. Everett L. Conger, D.D., in the promotion
of interest in the movement toward universal peace and
for the furtherance of publie speaking, established in
1912 the Conger Peace Prize. The income from one
thousand dollars is given annually as a prize for the com-
position and delivery in public of the best essay on some
subject related to the peace of the world. The general
preparation for the contest is made under the direction
of the Department of English.

THE DUPONT SCHOLARSHIP IN CHEMISTRY

This Scholarship, established by the DuPont Powder
Company of Wilmington, Delaware, carrying a grant of
$350, is awarded by the faculty at the end of the eol-
lege year to that student in the junior class of the
course in Chemistry or Chemical Engineering whose
previous work at the Institute, and especially that done
during the junior year, gives the greatest promise of
original productive work in these sciences in the future.
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The primary purpose of the Scholarship is to enable the
most capable student in the chemical courses of the In-
stitute to devote his senior year largely to research in
Chemistry and thus to afford him the opportunities and
associations commonly available only to graduate stu-
dents. The holder of the Scholarship will be given the
privilege of devoting several weeks of the summer vaca-
tion to the starting of his research, and that of substi-
tuting during his senior year additional ‘“thesis” for
some of the required courses, so that he may have ample
time for the prosecution of his experimental investiga-
tion; and he will be expected to avail himself of these
privileges.

PUBLIC LECTURES

"~ In cooperation with the citizens of Pasadena the
Institute offers each year a number of public lectures
in science, literature, and other subjects of general
interest. The lectures in science are given in conjunc-
tion with the Mount Wilson Observatory of the Car-
negie Institution of Washington. Other lectures have
the invaluable support of the Pasadena Music and Art
Association and of the recently organized Current
Events Committee.

THE WERBB LIBRARY

The tower room of Throop Hall, designed especially
to accommodate a library, is named in honor of the late
Mr. William E. Webb of New York, whose private col-
lection of some three thousand volumes recently came into
the possession of the Institute. The Webb Library in-
cludes a liberal representation of modern and classical
French and German literature; many valuable books of
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history and travel, of ethnological science and of the
physical and chemical sciences; a considerable number
and variety of books in the fields of philosophy and
religion; and an especially notable collection of volumes
in astronomy.

THE GENERAL LIBRARY

The general library is conveniently located on the
main floor of Throop Hall, and contains a collection
especially adapted to the needs of an institute of technol-
ogy. While the main body of the books is scientific in
character, there is a generous admixture of history,
philosophy, and literature, including the Cooke Loan Col-
lection in German and French literature. The library
is rapidly growing, and a persistent endeavor is made to
keep abreast of the times, especially in securing complete
files of technical and scientific periodicals. It is open at
all convenient hours, under the care of a trained
librarian.

The reading room is a part of the library, and contains
eurrent issues of the technical journals, including many
foreign publications, with a careful selection of the lead-
ing reviews.

Class work in Current Technical Journals is described
on page 125.

STUDENT ORGANIZATIONS AND ACTIVITIES

The Associated Students exercise general direction
of matters of undergraduate concern in cooperation
with the faculty. The student body, through its elected
representatives, has detailed management of intercol-
legiate athletic contests, Tur CaLIFORNIA TrcH, a
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weekly paper, and Tae OraNcE AND WHITE, the annual.
A glee club and an orchestra are maintained, with assist-
ance from the Institute. The band is organized as a
part of the Reserve Officers’ Training Corps unit. A
debating club stimulates interest in public discussion
and arranges intercollegiate debates. There are at the
Institute student branches of the American Institute of
Electrical Engineers and the American Society of
Mechanical Engineers. A Chemists’ Club and a Civil
Engineers’ Club include men interested in these partic-
“ular fields. The Physics Club, while composed of fac-
ulty men and members of the staffs of scientific institu-
tions, admits to its meetings students who may be inter-
ested in its discussions. There are two social clubs,
composed of students, founded on the principles of good
fellowship and mutual helpfulness.

EXPENSES

Tuition is $200 a year, payable in three installments,
$70 at the beginning of the first and second terms and
$60 at the beginning of the third term. The Associated
Student Body fee, payable by all students, is $2.50 a
term. This fee is collected by the Institute and turned
over to the Associated Student Body for the support of
athletics and of other student activities. There is also
a fee of 50c a term for locker rental. There are no
other fees, but in the Department of Chemistry an
annual deposit of $10 is required the first two years and
$15 the last two 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.
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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 térm thereafter.

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

DORMITORY

The Institute has provided on the campus one mod-
ern dormitory of California “bungalow” type, two sto-
ries in height, with large, airy, and well-lighted rooms
for sixty students. Several of the rooms have sleeping
porches, and there are attractive dining, living and
recreation rooms. Table board is furnished to the
students living in the dormitory and to other students
and members of the faculty who desire it.

The minimum room rent is $75 a year, and the maxi-
mum $120. The rate for most of the rooms is $90.
The cost of table board is at present about $7 a week.
Each student in the dormitory is required to make a
deposit of $10 at the opening of the college year to
cover damage to dormitory property.



Hudergraduate Courses

GENERAL PLAN OF INSTRUCTION

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

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

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

Besides the curriculum there are provided educational
advantages no less desirable. There is a library which
contains all the notable scientific periodicals, the most
valuable books on science, and carefully selected books
and magazines in other fields. A rich library is of
supreme value to the student who has a really inquiring
mind. There are held weekly assemblies which are
addressed by men whose theories or experiences enable
them to contribute something of value. The opportunity
to hear good music and to see good pictures is made
possible by the cooperation of the Pasadena Music and
Art Association. Inspection trips are organized for
visits to the most modern factories, to oil-fields and
refineries, to hydro-electric plants, and to other engi-
neering projects; the accessibility of these examples of
scientific development, and the generous assistance of
their managers and superintendents make possible to
the student a valuable object lesson in the application

of theory.
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The engineering profession includes three types of
functions, the general character of which is roughly indi-
cated by the terms: (1) Construction and operating
engineering; (2) administrative engineering; and (8)
engineering development and research. The Institute
originally provided for the first of these types, which
meets the needs of the largest number of engineering
students, by its courses in Mechanical, Electrical, Civil,
and Chemical Engineering. Somewhat later it provided
for the second type by establishing a course in Engineer-
ing and Economics, which aims to prepare students to
take business and administrative positions in manufac-
turing and transportation enterprises based largely on
engineering. Now, as a result of the fuller development
of its instruction in physics, chemistry, and mathematics,
it is able to announce three new courses, corresponding
to the third type of engineering function, which is so vital
to the development of our industries and commerce.

The Institute offers advanced courses leading to the
degrees of Master of Science and Doctor of Philoso-
phy. Definite provision has been made for such advanced
work, especially in the sciences of Physics, Chemistry,
Mathematics, and Aeronautical Engineering.

The Institute also makes provision for students who
desire to prepare themselves for teaching in higher insti-
tutions and for scientific research in universities or in
governmental or industrial laboratories. The course in~
Physies and Engineering satisfactorily provides training
for those who specialize in Physics. A separate course
in Chemistry is, however, offered to meet the needs of
those who desire to pursue this subject on the scientific
side and wish to replace the engineering subjects of the
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course in Chemical Engincering by additional physics,
mathematics, and research.

ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

The fundamental scientific principles are the same for
Electrical, Mechanical, and Civil Engineering. Narrow
specialization on the part of undergraduates is not.
encouraged for the reason that necessary fundamental
subjects would be omitted thereby and such specialization
often might be misplaced. The desire is rather to lay
first a broad and deep foundation in the subjects forming
the basis of engineering. After two years devoted to
thorough preparation in Mathematics, Physics, Chemis-
try, Drawing, English and History, the student
may differentiate according to his aptitude and ambi-
tion.  Electrical Engineering deals with the gen-
eration, transmission, and utilization in many ways of.
electrical energy. Mechanical Engineering relates to
problems of heat, power, design of machinery, and to
problems of manufacture. Civil Engineering comprises
the design and construction of stationary structures
involved in engineering projects. The professional
courses in these three branches necessarily diverge
more or less in the later years, each laying particular
emphasis on subjects peculiar to itself. On the other
hand, there are many subjects in the advanced
years common to all three branches, for the Elec-
trical, Mechanical, and Civil Engineering students all
take courses in Surveying, Mechanism, Applied Mechan-
ics, Strength of Materials, Hydraulics, Geology, Ac-
counting, Electrical Engineering, Heat Engines, and
Testing Materials Laboratory. It is the aim of the
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curriculum during the last two years to link up and
definitely correlate the different fundamental studies
with their varied applications to engineering science.
Schedules of these courses are printed on pages 60-64.

ENGINEERING AND ECONOMICS

This course should not be confused with the courses in
commerce offered by various universities and colleges.
Engineering is its basis, students taking four-fifths of the
subjects offered in the engineering courses described on
pages 75-94, the remainder of their time being devoted

to a scientific study of the principles of commerce and
industry. It is designed to provide adequate education
for students who, while desiring a systematic training in
the applied sciences, have interests and aptitudes which
fit them for positions on the business side of manufac-
turing and transportation enterprises, rather than for
specialized engineering.

The course includes (1) the instruction common to all
courses, in literature, science, and mathematics; (2) an
assignment of engineering studies in one of the three
groups: Electrical, Mechanical, or Civil Engineering;
and (8) a selected group of subjects in economics and
business. The subjects in group (3) may be briefly
described as follows:

Economies, being fundamental to all that follows, pro-
vides a general survey of the principles governing the
production, distribution, and consumption of wealth;
while the study of Economic History acquaints the stu-
dent with economic problems and forces as affecting the
development of the United States of America. Business
Law is designed to provide such knowledge of the law as
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will give a general understanding of legal rights and
duties in ordinary circumstances. Instruction in
Banking and Securities, Accounting and Statistics,
Transportation, Taxation, and Cost Accounting deals
thoroughly with the broad outlines and fundamental
principles of these several subjects. The work in Com-
mercial Organization aims to ground students in the
principles underlying modern business as illustrated by
concrete examples offered by an examination of typical
American indnstries; while that in Industrial Manage-
ment involves a consideration of the present tendencies
of industrial organization, its forms and problems, to-
gether with a critical study of the recent applications of
system. Students will be required to inspect well-or-
ganized factories and business establishments and to
prepare written reports thereon.

The schedule of this course is given on pages 66-67.

PHYSICS AND ENGINEERING

The course in Physics and Engineering aims to pre-
pare men for research positions in the laboratories and
development departments of large manufacturing com-
panies, and in educational and governmental institutions.
Such positions are being created in constantly increasing
numbers, owing to the rapidly growing recognition of the
importance of research.

For the creative work which such positions require there
is demanded a considerably more thorough grounding in
mathematics, physics, and chemistry than it has been
customary to give in the usual course in engineering.

The course in Physics and Engineering not only aims
to give this fundamental training, in addition to fur-
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nishing the requisite amount of practical engineering
work, but it aims also to surround the student with the
atmosphere of research from his junior year on.

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

engineering course.

CHEMICAL ENGINEERING

The course in Chemical Engineering is a some-
what radical revision of the present course. Chemical
industry differs from the industries based on Mechan-
ical, Electrical, and Civil Engineering in that its oper-
ations and processes have not become standardized to
nearly the same extent. The chemical engineer canhot
therefore be merely an engineer of the operating type,
with a combined knowledge of chemical processes and
engineering operations. He constantly has to deal with
development and research problems; and to that end
he must have a thorough working knowledge of the
principles of chemistry, physics, mathematics, and some
training in research. Even though this may make it
necessary to limit his study of engineering to its gen-
eral methods and principles, his fundamental training in
the underlying sciences will enable him to acquire rapidly
in the works the additional technical knowledge he needs,
while enabling him to attack new problems and meet
difficulties far more effectively. The new course there-
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-
fore fits men both for the operating side and for the
development or research side of chemical industries.

CHEMISTRY

The course in Chemistry includes all the chemical sub-
Jjects in the course in Chemical Engineering, but omits
the engineering subjects. In place of these are intro-
duced advanced mathematical and physical subjects
and additional time for research. It is intended to pre-
pare able students for university teaching, scientific re-
search, and expert work in chemistry; and also to fit
them for industrial research positions in which a thorough
knowledge of both chemistry and physics is of more im-
portance than a knowledge of chemistry combined with
that of engineering. Men with such a training are espe-
cially needed in the research laboratories of many large
chemical, metallurgical, and electrical companies.

GENERAL COURSES

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

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

REQUIREMENTS FOR GRADUATION

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

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



Graduate Study and Rewearch

REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE

Candidates for the Master’s degree must complete,
in residence at the Institute, one year’s graduate work,
consisting of not less than 150 units (1500 hours).
Of this not less than one-fourth must consist of
research; and not more than one-fourth may consist of
subjects included in that undergraduate course of the
Institute which pertains to that branch of science in
which the graduate study is to be pursued. Although
the credit for undergraduate work is thus limited, grad-
uates of other colleges will be expected to become pro-
ficient 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. Candidates
whose undergraduate courses may not have been equiv-
alent to those of the Institute, or candidates who do not
pursue at the Institute enough graduate courses of such
a character as to afford a good test of their scientific
knowledge and ability, may be required to pass, in
addition to the examinations on the courses they are
taking, general examinations in €heir main subject or

in important branches of it.

Candidates holding appointments as Teaching Iel-
lows or Assistants will be credited with a number of
units, as part of the allowable 40 units of undergraduate
work, corresponding to half the total number of hours
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per week devoted to the work of instruction, but not
exceeding 25 units. Teaching Fellows or Assistants
whose deficiency in undergraduate subjects, together
with the credit allowed for teaching, exceeds 40 units,
will ordinarily need to continue their work in the sum-
mer or in the following school year in order to complete
the requirements for the degree.

The course of study of each candidate will be in
charge of a special committee of the faculty. Candi-
dates, at the beginning of the school year, should sub-
mit to this committee for approval the detailed program
of study and research which they desire to pursue.

The candidate is required to present, at least one
week before the degree is to be conferred, two type-
written copies of a satisfactory thesis describing his
research. He will, in general, be expected also to pre-
pare from the literature a monograph upon some topic
of research interest, and submit it to the department con-
cerned.

REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

The degree of Doctor of Philosophy is conferred by
the Institute in recognition of breadth of scientific
attainment and of the power to investigate scientific
problems independently and efficiently, as exhibited by
the candidate during his period of graduate work.
While the degree is not awarded for the completion of
definite courses of study continued through a stated
term of residence, the advanced study and research
must be pursued under the direction of the faculty for
at least two years. In most cases the equivalent of not
less than three college years of advanced study and
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research will be required to fulfill the requirements for
the degree. Advanced work done at other institutions
will, however, be given due credit, but not less than one
year must be spent in residence at the Institute.

Each student working for the Doctor’s degree will
be placed in charge of a faculty committee which will
exercise general oversight of his work; and at the
beginning of each school year the candidate should sub-
mit to this committee his program of study and
research for that year.

The work for the degree must consist mainly of
scientific research and of the preparation of a thesis
describing it. This must be supplemented, however,
by systematic studies of an advanced character in some
branch of science or engineering, which will be termed
the magjor subject of the candidate. Thus, physics,
chemistry, mathematics, or engineering may be chosen
as the major subject. In addition as minor subject
(or subjects) studies such as will give a fundamental
knowledge and research viewpoint must be pursued in
at least one other branch of science or engineering.
The choice and scope of the minor subject must be
approved in each case by the committee in charge of
the course of study. The minor subject must involve
not less than 50 units (500 hours) of advanced study.
In addition, the candidate must have acquired the power
of expressing himself clearly and forcefully both orally
and in written language, and he must have a good read-
ing knowledge of French and German.

Proficiency in the major and minor subjects, which
includes the power to use them effectively, will be tested
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by examinations, which may be written or oral or both,
at the discretion of the department concerned. The
work in the minor subject should be completed at least
one year before the candidate intends to come up for
his degree. The examinations in the major subject may
with the approval of the committee in charge be divided
between the larger integral divisions of the subject,
and these divided examinations may be taken at such
times as the candidate considers himself prepared.

TEACHING FELLOWSHIPS IN CHEMISTRY AND PHYSICS

The Institute offers ten or twelve Teaching Fellow-
ships in Chemistry and Physics carrying an annual
stipend of $750 each, in addition to free tuition.

The primary object of these fellowships is to give to
a group of well qualified men a training in chemical
and physical research which will prepare them for the
many important positions in scientific and industrial
research laboratories and in the development depart-
ments of American industries. '

The Fellows will devote not more than fifteen hours
a week to instruction work, of a character that will af-
ford them useful experience. The time mentioned in-
cludes that required in preparation and in marking note-
books and papers as well as that spent in class room and
laboratory. The remainder of their time will be avail-
able for research and advanced study leading to the
higher degrees. )

The Fellowships are open to men holding a Bachelor’s

or Master’s degree from a college or university of recog-
nized standing, who have taken thorough undergraduate
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courses in chemistry and physics (and also courses in
mathematics through the calculus), and who have
already demonstrated their interest and resourceful-
ness in scientific work.

RESEARCH FELLOWSHIPS IN CHEMISTRY AND PHYSICS
Three research fellowships, with an annual income
of $1,000 each, have been established in the depart-
ments of Physies and Chemistry. The holders of these
fellowships are expected to devote themselves mainly
to research.



Schedules of Undergraduate Conrses

EXPLANATION OF TERMS

The “subject number” in the following tables refers
to the description of subjects beginning on page 75.

The number of units given in each term for any
course is the total number of hours per week required
in that course, including class and laboratory work and
the estimated time for preparation. When a subject
continues throughout the year the units granted for any
term may not be counted toward graduation until the
«subject in question is completed.

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

In general the curriculum is made up of “required”
subjects. There are, however, “electives” which a stu-
dent may add to his “required” subjects if his previous
record warrants the addition.! There are .also some
“prescriptives” which the student must add to his list
of “required” subjects at the request of the Registrar
or the proper committee. Subjects are “‘prescribed”
to make good the student’s deficiency in preparation:
for example, courses 451, 452, 614, 617. '

'See page 35 with reference to maximum.



ALL COURSES

FIRST YEAR
For Classes Entering September, 1922, and Thereafter

Hours per Week

;’ Subject 1
SUBJECTS | } Number ’ Units
i | Class | Lab. | Prep.
il i
I. FRESHMAN YEAR “; l | }
REQUIRED }1‘ I :
(Throughout the Year) i “ !‘
Physics. . ...........oonnn. | 401403 | 2 | 4 | 3 I 9
1<\:/Ihex}x:istry ..... '301,302 311 3 g | 3 12
athematies................i 4b53-456 3 6 9
English and History ’ 3 0 J, 6 9
Qrientation................. Pl 0 1 2
Drawing. ......cocieerenen. P00 6 | 0 6
Physical Education.......... [ 0 3 1 0 3
Military Science............. | 781-783 l 1 2 01 4
Shop Work!................. i 741-744 0 4 {0 4

For Classes Entering September, 1920, and January, 1922

Subject Hours per Week
SUBJECTS ‘ Number Units
: Class | Lab. | Prep.
I. FRESHMAN YEAR ‘,
REQUIRED !
(Throughout the Year) I
i
Chemistry.................. |301,302,311] 3 6 3 12
Mathematics. ............ | 453-456 | . 4 0 8 | 12
English and History 601-603 3 0 6 i 9
Orientation................. | 771-773 1 0 1 "‘ 2
Drawing................... ‘ 701-703 0 6 0 | 6
Physical Edueation..........[L.......... 0 3 0 3
Military Science............. 781-783 1 2 1 4
Shop Work*................. . T41-744 0 4 0 | 4
PRESCRIPTIVE
Plane Trigonometry (1st and
2nd Terms) .............. . 451, 452 2 0 2 . 4
Elementary Analysis (8rd Term) || 458 2 0 2 4

1—Shop Work to be taken either during the school year or in the first three
weeks of summer vacation.



ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

AND ENGINEERING AND ECONOMICS

SECOND YEAR
For Classes Entering September, 1922, and Thereafter

Subject Hours per Week Units
SUBJECTS ! Number
" Class | Lab. | Prep. |E M[ C
II. SOPHOMORE YEAR | ’
1ST TERM i ; ‘
English and Hxstory ........ ! 604 2 0 4 | s 6
Calculus 460 4 0 8 12|12
Physics. . | I 2 4 3 9 9
Méchanism . ceeeendl 150 2 3 4 9 9
Surveying................. ! 201 2 3 2 7 7
Machine Drawing. ......... . 705 [ 0 3 3
Military Seience and Tactics. ... 784 1 2 1 4 4
Physical Education............ Looeovnnn o ! 3 0 3, 3
2ND TERM !
English and Hlstory 2 ¢ 4 6 6
Caleulus. 4 0 8 12-] 12
Physies. . ...... . 0 6 3 9 9
Applled Mechanics. . ... .... ... 4 0 8 12 | 12
Valve Gears e 2 3 2 7 ..
Surveying........c...io.ni. 2 3 2 .. 7
Military Science and Tacties. .. - 785 1 2 1 4 4
Physical Bdueation............ Hoveinannas 0 3 0 4 8 3
3rRD TERM b i
English and History........... 606 2 0 4 6 6
Caleculus 462 4 0 8 12 | 12
Physies. . ...coovevnvniiinind| oo, 0 6 3 9 9
Applied Mechanies. ........... : 252 4 0 8 12 | 12
Machine Drawing .. " 706 0 6 1 7] ..
Surveying.................... 203 2 3 2 .. 7
Military Science and Tactics. . . . 786 1 2 1 1 4 4
Physical Education............L......... 0 3 0 || 8| 38
I
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ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

SECOND YEAR
For Classes Entering September, 1919, to January, 1922, Inclusive

Subject f Hours per Week ” Units

SUBJECTS Number | | i
} Class i Lab. | Prep. [E M| C

|
II. SOPHOMORE YEAR | !
1st TERM I

English and History........... i 604 2 0 2 | 4 4
Caleulus...................... ) 460 3 0 6 "9 S
Physies. . .................... 401 1, 8 6 15| 156
Meechanism................... ‘ 150 2 | 38 3 | 8 8
Surveying...........iii.. ; 201 2 1 3 2 7 7
Machine Drawing. ............ 705 [ - 0 [; 3 3
Military Science and Tactics. .. . 784 1 2 1 I 4 4
Physical Education. ...........|.......... 0 3 o 38 3

2Np TERM } ; :
English and History........... 605 2 10 2 4 4
Calculus. . : 461 3 | 0 6 ‘ 9 9
Physies. . ...... 402 4 | 4 7 1115 | 156
Applied Mechani s 251 4 ., 0 7 11111
Valve Gears. ......... 151 2 3 2 07| ..
Surveying................. 202 L2 3 2 .. 7
Military Science and Tactics. 785 bl 2 1 | 4 4
Physical Education. .. ... ... .|[.......... o 3 0 | 3 3

3RD TERM i i ‘
English and History........... ‘ 606 2 . 0 2 [ 4 4
Caleulus...................... 462 3 0 6 ' 9 9
Physics. .. ................... 403 1 1 8 6 1515
Applied Mechanies. . .......... 252 4 0 7 11| 11
Machine Drawing. ............ 706 0 6 1 - 70 ..
Surveying.................... : 203 P2 3 2 . 7
Military Science and Tactics. .. || 786 12 1 ‘1 4 4
Physical Education......... ... L o | 3 0o I 3 3




ELECTRICAL, MECHANICAL, AND CIVIL ENGINEERING

THIRD YEAR
Subject Hours per Week Units
SUBJECTS Number
Class | Lab. { Prep. [E M| C
III. JUNIOR YEAR ‘
1sT TERM |
English and Current Tapies .. .. 607 2 0 4 6 6
GeologY .o ev e 521 f 8 0 3 61 6
Strength of Materials.......... 254 P4 0 8 12 | 12
Testing Materials Laboratory... 261 i 0 3 0 3 3
Engineering Journals........... 751 | 0 1 2 2
Direct Currents. .............. 100 i 8 0 5 8 ..
Direct Current Laboratory. . ... 101 [ 0 3 2 5
Graphie Staties. .............. 253 1 3 2 6
Railway Engineering........... 208 3 0 5 .. 8
Theory of Structures........... 217 3 3 5 11
2ND TERM
English and Current Topics .. .. 608 2 0 4 [ 6
GeologY . .o vvve i 522 3 0 3 6+ 6
Testing Materials Laboratory. . . 262 0 3 0 3 3
Hydraulies. . ................. 270 ;3 Q 5 8 8
Hydraulie Laboratory . 271 [ 3 .0 3 3
Machine Design... 153 3 0 4 7 7
Engineering Journal 752 1 [} 1 2 2
Alternating Currents 102 3 0 5 8] ..
Alternating Current Laboratory. 103 0 3 2 51 ..
Theory of Struetures........... 218 3 0 5 .. 8
Railway Surveying. ........... 206 2 0 3 5
3rRD TERM \ '
English and Current Topies .. .. 609 2 0 4 6 6
Economics........ocovunnnn.. 551 3 0 3 6 6
Hydraulic Turbines............ 272 2 0 3 5 5
Hydraulic Laboratory.......... 273 G 3 G 3 3
. Engineering Journals........... : 753 1 0 1 2 2
Electrical Machinery........... 108 3 0 4 T ..
Electrical Laboratory.......... 109. 0 3 2 5 ..
Thermodynamics.............. 160 3 0 5 8! ..
Machine Design............... 154 1 3 2 6.
Theory of Structures........... 219 3 0 5 5 .. 8
Railway Surveying............ 207 [} 6 [} 6
Highway Engineering. . . .. 205 2 0 3 5
Sewerage and Drainage . ....... 209 3 0 i 7

63



ELECTRICAL AND MECHANICAL ENGINEERING
FOURTH YEAR

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

English and Current Topies . ... 610 2 0 4 6 6
Eeconomic History ............ 552 1 0 1 2 2
Selected Economic Problems.... 556 2 Q 2 4 4
Heat Enginesl.............vun. 161 3 0 5 8 8
Steam Laboratory............. 170 0 3 2 5 5
Induction Machinery.......... 110 3 Q [ 9l ..
Alternating Current Laboratory. 105 0 6 0 6 .
Electrical Measurements. ...... 404 0 4 2 6| ..
Heat Engineering.............. 162 3 0 5 .s 8
Machine Design............... 156 0 3 0 .. 3

Electrie Light and Power

Distribution................ 112 2 0 2 4

Metallurgy and Heat Treatment 155 3 0 5 8

2ND TERM

English and Current Topics..... 611 2 [ 4 6 6
Aceounting.............. .. 561 3 0 5 8 (- 8
Power Plant Engineering?. .. ... 166 3 0 5 8 8
Power Plant Laboratory....... 171 0 3 4 7 7
Electric Traction.............. 106 4 0 6 101 ..
Alternating Current Analysis. . 104 3 0 6 91 ..
Elements of Civil Engineering

Construetion....o...ovvvensn 224 2 3 2 .. T
Machine Design..........cvvn. 157 0 6 0 . 6
Industrial Plantg.............. 593 2 0 4 . 6

3RD TERM
English and Current Topics..... 612 2 0 4 6 6
Business Law.........c.ennnn. 575 3 0 3 N 6 6
Eleetric Power Transmission. ... 116 5 0 b 10| ..
Dielectries.............o0 u0. 122 2 ] 3 5]..
Specifications and Design of

Electric Machines. ,......... 118 0 3 1 41 ..
Electrical Engineering Laboratory! 107 0 3 1 4
Advanced Alternating Current

Machinery.......oovveuneenn 114 2 0 4 6
Elements of Civil Engineering .

Construetion,............... 224 2 3 2 7
Mechanical Engineering Labora—

L TR 172 (1] 3 & ..
Machine Design............... 158 0 9 0 ..
Power Plant Design........... 167 2 6 4 .o 12
Technical Journals..... 757 1 ] 2 . 3
Problems or Elective 800 L.....l..... bl .

3—TIn 1920-1921 Power Plant Engineering 166 will be substituted for Heat

Engines 161 of the first term.

2—1In 1920-1921 Special Problems 800 will be substituted for Power Plant
Engineering 166 of the second term.



CIVIL ENGINEERING
FOURTH YEAR

! Subject Hours per Week |
SUBJECTS ! Number | | Units
) Class | Lab. ‘ Prep. |
IV. SENIOR YEAR | -
1sT TERM
English and Current Topies..... 610 2 0 ( 4 6
Economic History ,........ .. .- 1 0 | 1 2
Selected Economic Problems....| 556 2 0 | 2 4
Metallurgy and Heat Treatment | 156 3 0 | 5 8
Reinforced Concrete...........] 211 3 0 ] 5 8
Structural Design. ... ....... ; 220 0 9 g 9
Direct Currents. ............. 1 144 3 0 4 7
Direct Current Laboratory 101 0 3 2 5
2NDp TERM i ‘
English and Current Topies..... J 611 2 o | 4 6
Accounting. .................. 561 3 0 | 5 8
Problems or Elective. .. 800  j......]...... ‘ ..... 5
Alternating Currents........... 146 3 0 4 7
Alternating Current Laboratory. 103 0 3 \ 2 5
Struetural Design. ............ 221 0 9 [V 9
Masonry Struetures............ 212 3 0 ( 5 } 8
3rD TERM l :
English and Current Topics. . ... i 612 2 0 i 4 6
BusinessLaw, ................ | 575 3 ] ‘ 3 6
Problems or Elective........... l 800 |......|...... | I 7
Water Supply and Irrigation....!| 215 4 o | 6 10
Elements of Heat Engineering... ‘ 168 3 0 3 6
Civil Engineering Design. ...... | 222 0 12 0 12




ENGINEERING AND ECONOMICS

THIRD YEAR!
. Hours per Week
Subject
SUBJECTS Number Units
Class | Lab. | Prep.

II. JUNIOR YEAR |

. 1st TERM
English and Current Topics ... . 607 2 0 4 6
Geology.....coviiiiiiiiian.. 521 3 1 0 3 6
Strength of Materials.......... 254 4 l 0 8 12
Testing Materials Laboratory. .. 261 0 | 8 0 3
Direct Currents. .............. 144 3 0 4 7
Direct Current Laboratory. . . .. 101 0 | 3 2 5~
Engineering Journals........... 751 1| 0 1 2
Elective ... ... oo [ ............ 7

2ND TERM “

English and Current Topics . ... 608 2 0 4 6
Geology. ..o vvn v, 522 3 1 0 3 6
Hydraulies. .. ................ 270 3 | o0 5 8
Hydraulic Laboratory 271 0 ~' 3 0 3
Engineering Journals. .. 7562 1 0 1 2
Alternating Currents 146 3 0 4 7.
Alternating Current Laboratory. 103 0 3 2 5
Accounting. .................. 561 3 0 5 8
Eleetive...............oooodloeenann oo oo 3

. 3rD TERM
English and Current Topies .. .. 609 2 ! 0 4 6
Economies . 551 3 | 0 3 6
Statisties..................... 553 1 | 0 2 3
Engineering Journals........... 753 1 0 1 2
Business Law............ ..., 576 3 0 , 5 8
Bapking...................... 2 [ - 5
Securities 1 0 2 3
Elective ............c.ivven.. 15

1
—For first and second year schedules of this course, see pages 60-62.
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ENGINEERING AND ECONOMICS
FOURTH YEAR!

Hours per Week

Subject
SUBJECTS Number Units
Class | Lab. | Prep.
IV. SENIOR YEAR

3 1sT TERM
English and Current Topics. .. .. 610 2 0 4 6
Economic History ............ 562 1 0 1 2
Selected Economic Problems. . .. 556 2 0 2 4
BusinessLaw................. 517 3 -0 5 8
Cost Accounting. ............. 564 3 0 5 8
Commercial Organization....... 580 3 0 5 8
Industrial Management........ 588 3 [ 5 8
Thesis. . ......oviiiiniennnn 800 |......fieiiiifieieen 4

2ND TERM
English and Current Topics. .... 611 2 0 4 6
Taxation..................... 554 2 0 2 4
Commercial Organization....... 581 2 3 3 8
Industrial Management........ 584 2 3 3 8
Municipalities................. 589 1 0 2 3
Thesis. ................cvvnen 800 [......| ... ifeeenn 6
Eleetive . .................. L Y T 13

3RD TERM
English and Current Topics..... 612 2 0 4 6
Commercial Organization. . ..... 582 3 0 5 8
Industrial Management........ 586 3 0 5 8
Thesis. .. ............cvuuns 800 l......]oeoiii]eeenns 10
Elective .. ..........ovvvvvniiiflivneni]onenadd e die, ves 16

1—The fourth year of this course will not be offered until the year 1921-1922,
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PHYSICS AND ENGINEERING
CHEMICAL ENGINEERING AND CHEMISTRY

SECOND YEAR
For Classes Entering September, 1921, and Thereafter

\ Subject Hours per Week

SUBJECTS \ Number Units
i Class | Lab. | Prep.

11 SOPHOMORE YEAR | [
(Throughout the Year) E

English and History...... 604-606 2 0 4 6
- 661-663 4 0 6 10

460-462 4 0 8 12

2 4 3 9

Ty 2 7 2 11

Physical Education. ....... 0 3 0 3
Military Science and Tactics.... ! 1 2 1 4

For Classes Entering September, 1919, to January, 1921, Inclusive
i . Hours per Week 0

i Subject _
SUBJECTS ‘ Number Units -
! Class | Lab. | Prep.

II. SOPHOMORE YEAR

(Throughout the Year) i
English and History...........}

| 604-606 2 0 2 4
German......... ‘ 661-663 3 0 5 8
Calculus. Il 460-462 3 0 6 9
Physics. .. ....._... | 401403 | 4 4 7 15
Analytical Chemistry 312,316,317| 2 6 2 10
Physical Edueation. .. .. l ......... Q 3 Q 3
Military Science and Tact: .| 784-786 1 2 1 4

—7Tn the third term Organic Chemistry 354 is taken in place of Analytical
Chemistry by students in the course in Physics and Engineering.




PHYSICS AND ENGINEERING

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

1st TERM ]
English and Current Topics . ... | 607 2 1] 4 6
GeOlOgY ... vvevveennennanns Ly b21 3 0 3 6
Advanced Caleulus. ........... i 474 3 0 6 9
Analytical Mechanies. ......... 409 3 0 5 8
Scientific German......... | 671 3 0 6 9
Direct Current Machinery.... 140 2 0 3 5
Direct Current Laboratory 101 0 3 2 5

2ND TERM
English and Current Topies ... .| 608 2 0 4 6
Geology ..\ v ovee e ieninnaaen 522 3 0 3 6
Advanced Caleulus. ........... 475 3 0 6 9
Analytical Mechanies. ......... 410 3 0 .5 8
Secientific German. ............ 672 3 (] 6 g
Alternating Current Machinery.. 142 2 0 3 5
Alternating Current Laboratory. 103 [} 3 2 5

3RD TERM
English and Current Topics .... 609 3 0 3 6
Economies...........co0vvvnns 551 3 0 8 6
Differential Equations. ........ 464 53 0 10 15
Electricity and Magnetism. . .... 405 3 1} 6 9
Electrical Measurements. . ..... 407 0 4 2 6
Elements of Heat Engineering... 168 3 0 3 6
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PHYSICS AND ENGINEERING
FOURTH YEAR

Subjeet Hours per Week
SUBJECTS Number \ |l Units
- Class | Lab. | Prep.
IV. SENIOR YEAR i
13T TERM |
English and Current Topies .. .. 610 2 0 4 6
Economic History ............ 552 1 0 1 2
Selected Economie Problems.. .. 556 2 0 2 4
Electricity and Magnetism...... 406 3 | 0 6 9
Electrical Measurements. ....... 408 0 | 4 2 6
Research or Electives. .........0L.........]...... [ TR 21
2ND TERM !
English and Current Topics..... 611 2 ‘ 0 4 6
Theoretical Physics............ /oo 15
Steam Laboratory............. 178 0 ;i '8 2 5
Research or Electives..........0.......o. . loeenn \ ............ 22
3rD TERM ‘ :
English and Current Topies..... 612 2 0 4 6
Theoretical Physies............0...coevvii]onnn. 1 ............ 15
Research or Electives. .........[..........[...... ‘ ............ 27
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CHEMICAL ENGINEERING AND

CHEMISTRY

THIRD YEAR
B Hours per Week Units
SUBJECTS | Subject
Class | Lab. | Prep. {ChE; Ch
III. JUNIOR YEAR
1sT TERM
English and Current Topics ... .| 607 2 0 4 6 6
Geology ........ ool 521 3 0 3 6 6
Chemical Principles............ ! 332 3 0 6 9 9.
Physical Chemistry Laboratory . || 336 0 3 1 4 4
Organic Chemistry. ... ........ ‘ 351 3 0 5 8 8
Organiec Chemistry Laboratory. .} 356 0 6 0 6 6
Applied Mechanies!............ | 263 3 0 [ 9 ..
Advanced Caleulus. ........... J‘ 474 3 0 6 .. 9.
2ND TERM /!
English and Current Topies .. ..} 608 2 0 4 6 6
Geology........... . .. 522 3 0 3 6 6
Chemteal Prineiples............ 333 3 0 6 9 9
Physical Chemistry Laboratory . 337 [} 3 1 4 4
Organic Chemistry............ 352 3 0 5 8 8
Organic Chemistry Laboratory. . 357 0 6 0 6 6
Applied Mechanies!............ 264 3 0 6 9 ..
Advanced Caleulus. . .......... 475 3 0 6 . 9
3RD TERM
English and Current Topies .. .. 609 2 Q 4 6 6
Economies.................... 551 3 0 3 6 6
Chemical Principles............ 334 3 0 6 9 9
Physical Chemistry Laboratory. . 338 (1} 3 1 4 4
Organic Chemistry. .. ......... 3563 3 0 & 8 8
Organic Chemistry Laboratory . . 358 0 6 0 6 6
Elements of Heat Engineering. . 168 3 0 3 61| ..
Machine Drawing............. 708 ] 3 0 3
Elective in Mathematics, 0

Physics or Chemistry . ....... |

1 —Classes that entered before September, 1919, substitute for Applied
Mechanics, Strength of Materials in the first term and Hydraulics in

the second term.
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CHEMICAL ENGINEERING
FOURTH YEAR

T
i . Hours per Week
Subject ("7 7T
SUBJECTS \‘ Number Units
i Class | Lab. | Prep.
IV. SENIOR YEAR \
|
1sT TERM ‘)
English and Current Topies..... 610 2 0, 4 6
Economic History ........... | 552 1 0 1 2
Selected Economic Problems. ... 556 2 0 2 4
Thermodynamic Chemistry. . ... “ 335 3 0 6 9
Instrumental Analysis.......... ! 321 0 6 4 10
Direct Current Machinery...... i 140 2 0 3 5
Direct Current Laboratory. . ... i 101 0 3 2 5
Industrial Chemistry........... L 371 3 0 4 7
2ND TERM :
English and Current Topics..... 611 2 0 4 6
Industrial Chemistry........... o312 |3 0 5 8
Chemical Engineering.......... ‘ 377 3 0 6 9
Alternating Current Machinery “ 142 2 0 3 5
Steam Laboratory............. 173 0 3 2 5
Alternating Current Laboratory. H 103 0 3 2 5
Research..................... L. ... .. 1 8 1 10
3rD TERM
English and Current Topics. . i 612 2 0 4 6
Chemical Engineering!,........| ‘ 378 1 0 10 15
Surface and Colloidal Chemistry ‘ 341 3 0 5 8
Research..................... \ .......... 1 16 2 19
1!

1I—CJasses entering September, 1918, and February, 1919, take Chemical
Engineering 3—0—6 =9 and Business- Law 3—0-—3 =6.

72



CHEMISTRY
FOURTH YEAR

Subject

Hours per Week

SUBJECTS Number Units
Class | Lab. | Prep.
;
IV. SENIOR YEAR
1sT TERM i
English and Current Topics..... 610 2 0 4 6
Economic History ............ 1 552 1 0 1 2
Selected Economic Problems....|| 556 2 0 2 4
Thermodynamic Chemistry.. ... | 335 3 0 6 9
. Industrial Chemistry........... : 371 3 0 4 7
Instrumental Analysis.. 321 [ 6 4 10
Research................ ... l..oovvnnn. 1 8 1 10
2ND TERM
En(flish and Current Topics..... 611 2 0 4 6
Industrial Chemistry®. ... ...... 372 3 0 5 8
Elective in Physics, Mathematies
or Chemistry . 5 0 10 15
Research..................... 1 16 2 19
3RD TERM
English and Current Topics..... 612 2 0 4 6
Surface and Colloidal Chemistry |l 341 3 0 5 8
Elective in Physics, Mathematics |
orChemistry...........cc..fievennen.. 5 0 10 15
Research.....................f..coinas. 1 16 2 19

1—Classes entering September, 1917, and February, 1918, substitute

Business Law for Industrial

Chemistry.
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ELECTIVE STUDIES!

Hours per Week

Subject
SUBJECTS Number Units
Class | Lab. | Prep.

1st TERM
Electrical Communieation. ... .. 124 2 0 3 5
Elementary French............ 641 3 0 6 9
Differential Equations. ........ 465 2 0 4 6
Chemistry (see pages 96-99) .. ..
Physics (see pages 103-107).....
Aeronautics (see pages 104-106) ~

2np TERM .
Advanced Electrical Engineering 126 2 0 3 ’ 5
Elementary French ........... . 642 3 0 6 | 9
Differential Equations. . 465 2 0 4 6
Least Squares....... 470 2 [ 3 5
Vector Analysis e 478 5 0 10 15
Chemistry (see pages 96-99) . ...
Physics (see pages 103-107) .....
Aeronautics (see pages 104-106) .

3rD TERM
Mineralogy...........ovvn.e. 525 3 0 3 6
Geology.......covviiiinnin, 526 3 0 3 6
Elementary French......... ... 643 3 0 6 9

Chemistry (see pages 96-99) .. ..
Physics (see pages 103-107).. ...
Aeronautics (see pages 104-106) .

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

INDEX
Subjects Subject

Numbers Pages
Electrical Engineering...................ccooiiiin... 100-149 75- 79
Mechanieal Engineering. .. ..............c.c0iiuinun.. 150-200  82- 85
Civil Engineering...........cooiiiiiniiuiinnnnnnanan, 201-250 87- 89
Applied Mechanies. .. .......... .. ... ... i, 251-269 91- 92
Hydraulies...... .. ... ..o 270-299 93
Chemistry; Chemical Engineering....................... 300-400  95-100
Physies. ... e 401-450 102-108
Mathematies........... ... 109-111
Geology................ 112-113
Eeonomics and History 114-117
English and History. . ................cooiiiininnnnnn. 118-120
Foreign Languages.....................cciiiiiiiiinnnnn. 121
Engineering Drawing................. ... .. iinn, 122-123
Shop Imstruetion. ............. ... .. .. ... o, 123-125
Collateral Subjects. . . 125-126
Military Training . .......... ... ... ... ... . ..., 126-129
Physical Education. ............ ... i e 129-130
Thesis. ..o 130-131

ELECTRICAL ENGINEERING

Proressor Rovar W. SoReNSEN
AssisTANT ProrFessorR GEORGE FORSTER
Me. FPraxvcis W. MAXSTADT

Mg, Frep L. Poorr

100. Dmecr Currexts.—Theory and practice of direct cur-
rent machinery, and measuring instruments. Numerous prob-
lems are solved. Text: Principles of Direct Current Ma-
chines, Langsdorf. Prerequisites: 401-403, 460-462. Required in
Electrical and Mechanical Engineering courses, first term,
Jjunior year. (8 units)

101, Dimecr CuBBENT LABonATonY.——Supplementary to 100.
Uses of measuring instruments, determination of direct cur-
rent machinery characteristics, and the operation of direct cur-
rent motors and generators. Required in Electrical and Me-
chanical Engineering, Engineering and Economics, and: Physics
- and Engineering courses, first term, junior year, and in Civil
and Chemical Engineering courses, first term, senior year.

- (5 units)
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102. PrincipLEs oF ALTERNATING CUBRENT ENGINEERING.—
Elementary study of alternating currents by "analytical and
graphical methods. Theory of alternating current measuring
instruments; inductance and capacity, harmonic electromotive
force and harmonic current; problems of reactive circuits;
resonance; problems of coils in series and multiple; single and
polyphase alternators; single and polyphase systems; syn-
chronous motors; rotary converters; transformers; induction,
and single pbhase motors. Numerous problems are worked.
Required in Electrical and Mechanical Engineering courses,
second term, junior year. (8 units)

103. ArTERNATING CURRENT LABORATORY.—Supplementary to
102. Uses of alternating current indicating and recording in-
struments; determination of characteristics of alternating cur-
rent machinery, operation of alternators, induction and syn-
chronous motors, and transformers. Required in Electrical
and Mechanical Engineering, Engineering and Economics, and
Physics and Engineering courses, second terms junior year,
and in Civil and Chemical Engineering courses, second term,
senior year. (5 units)

104. AvrerNaTine CoRRENT ANarysis.—Advanced study of
the magnetic and electric circuits; problems of the electro-
static and electromagnetic fields; study of magnetic materials,
solution of problems involving the symbolic method and com-
plex notation; analysis of electromotive force, and current,
nonsinusoidal wave forms; use of the oscillograph. Required
in Electrical Engin¢ering courses, second term, senior year.

(9 units)

105, AvrTERNATING CURRENT LABORATORY.—Complete tests of
the synchronous motor; the operation of synchronous machines
in parallel; complete tests of transformers; study of polyphase
connections; rotary converter tests; photometric measurements;
use of the oscillograph; testing of magnetic materials. Re-
quired in Electrical Engineering courses, first term, senior
year. (6 units)



ELECTRICAL ENGINEERING 77

106. Erecrric Tracrion.—The electric railway, selection of
equipment in rolling stock, location and equipment of sub-
stations, comparison of systems and power requirements for
operation of electric cars and trams. Required in Electrical
Engineering courses, second term, senior year. (10 units)

107. Erectricar ExcINeeriNg LasoraTory.—Supplementary
to courses (04, 108 and 120. Testing insulating materials, and
comparing dimensions and design of electrical machines found
in the laboratories of the Institute. Required in Electrical En-
gineering courses, third term, senior year. (4 units)

108. Errcrricar MacmiNery.—A continuation of courses 100
and 102. The application of the principles taught in these
courses to the study and operation of direct and alternating
current machinery. Required in, Electrical and Mechanical
Engineering courses, third term, junior year. (7 units)

109. Erecrricar LaBorarory.—A continuation of 101 and
103. Efficiency tests of direct and alternating current ma-
chinery, operation of motors and generators in parallel, cali-
bration of indicating and recording meters. Required in Elec-
trical and Mechanical Engineering courses, third term, junior
year. (5 units)

110. Axrervaring CurrENT TrANsForMERs.—An advanced
study of the stationary transformer, with special emphasis
upon problems of multiple operation which involve problems
of polyphase polarity, together with single and polyphase mul-
tiple circuits. Required in Electrical Engineering courses,
first term, senior year. (6 units)

112. Eiecrric LicaTiNe aNp Power DistrisurioNn.—Electric
distribution and wiring; calculation of simple alternating cur-
rent circuits; installation and operation costs and selling price
of electric power. Required in Mechanical Engineering courses,
first term, senior year. (4 units)
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114. ApvaNcEp ALTERNATING CURRENT MAcHINERY.—An ad-
vanced study of the principles involved in alternating current
machinery, other than the transformer, with particular em-
phasis upon the induction and synchronous motors. Required
in Electrical Engineering courses, third term, senior year.

(6 units)

116. Erectric Power TransmissioN.—Determination of eco-
nomic voltage for transmission lines; line protection; elemen-
tary transient phenomena; corona; use of hyperbolic functions
in line calculations. Required in Electrical Engineering courses,
third term, senior year. (10 units)

118. SrecrrrcarioNs ANp Drsicy oF Erectric MACHINES.—
Preparation of specifications and design calculations for al-
ternating and direct current. machinery. Required in Electrical
Engineering courses, third term, senior year. (4 units)

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

124. Erecrrrcar. CommunicarioN.—A study of the elements
of telephone, telegraph and call systems. Prescriptive, first
term, senior year. (5 units)

126. Apvaxcep Eircrrical ENGINEERING.—A detailed study
uf circuits, including advanced work in wave propagation and
transient phenomena in electric conductors. Prescriptive, sec-
ond term, senior year. (5 units)

140. Dimrecr CurrENT MacHINERY.—Abridged course in
direct currents similar to 100. Prerequisite: 401-403. Required
in Physics and Engineering courses, first term, junior year,
and in Chemical Engineering courses, first term, senior year.

(5 units)
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142, AvternaTIiNG CURRENT MACHINERY.—A study of the
fundamental principles of alternating current machinery. Re-
quired in Physics and Engineering courses, second term, junior
year, and in Chemical Engineering courses, second term, senior
year, (5 units)

144. Dmect CurreNT MAcHINERY.—Similar to 140. Re-
quired in Civil Engineering courses, first term, senior year. and
in Engineering and Fconomics courses, first term, junior year.

(7 units)

146. AvtTERNATING CURRENT MacHINERY.—Similar to 142.
Required in Civil Engineering courses, second term, senior
year. (7 units)

[SEE Arso SwssecTs 150, 151, 153, 161, 166, 170, 172, 201, 224,
251, 252, 253, 261, 270, 271, 272, axp 273.]

ELECTRICAL ENGINEERING EQUIPMENT

The apparatus has been so installed as to permit the
arrangement of the laboratories as a system of power
distribution if desired. Nearly all the machines used
for testing purposes are of one rating, that is, the motors
are 10 horse-power and the generators have a capacity
of 7% kilowatts, these being standard commercial sizes
which are carried in stock. The pieces of apparatus are
so selected with regard to voltage and speed that nearly
all of the motors and generators may be grouped into
pairs, each pair being capable of operation as a motor-
generator set.

Power Apparatus.—One three-unit Allis-Chalmers motor
generator set consisting of a 75 horse-power, 50 cycle, 2200
volt induction motor, with auto-starter, directly connected to
and mounted on the same bed plate with two 25 kilowatt, 125
volt direct-current generators; one two-unit Westinghouse
motor-generator sct consisting of a 35 horse-power, 125 volt,
1000-1200 r. p. m. motor and a 30 k. v. a., 2200 volt alternator,
both mounted on the same bed plate; one three-panel white
marble switchboard for building distribution, equipped with

knife switches, cartridge fuses, and watt-hour meters only; one
nine-panel natural black General Electric switchboard ar-
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ranged as follows: Panels 1 and 6 have plug terminals by
means of which leads from one set of testing machines may
be connected to the leads of any other set or to any of the
sources of laboratory power supply; panel 2 has on it three
alternating current ammeters, a three-phase circuit breaker, a
three-pole knife switch, and serves to supply three-phase 110
volt alternating current to the laboratories; panel 3 is equipped
with a graphic ammeter, a starting switch, and an oil switch
with overload release, and serves to control the 75 horse-power,
2200 volt motor-generator set; panels 4 and 5 are each equipped
with field control, ammeter, voltmeter, circuit breakers and
the necessary switches to enable. them to serve as the control
panels for the two direct current generators of the three-unit
motor-generator set; panel 7 is similar to panels 4 and 5, but
has in addition a starting switch so that it may be used to
control the direct current unit of the Westinghouse two-unit
motor-generator set when it is operating either as a motor or a
generator; panel 8 is equipped with alternating current volt-
meter and ammeter, two three-pole oil switches, exciter and
generator field control, and synchronizer plugs for use in the
control of the alternator of the two-unit Westinghouse set
when operating either as an alternator or synchronous motor;
two 7.5 kilowatt compound Westinghouse direct-current gen-
crators, usahle also as motors; one 10 horse-power four-pole
series or shunt Westinghouse motor, usable also as a genera-
tor; one General Electric 6 3-4 kilowatt regulating-pole rotary
converter, with connections for one, three, and six phases,
equipped with specd limit and end play devices; one Westing-
house 7.5 kilowatt rotary converter with connections for one,
two, three, and six phases and usable as a regular or inverted
rotary converter, double-current generator, synchronous or
direct current-motor, and a three-wire direct-current gener-
ator; two inter-pole, variable speed, 10 horse-power, General
Electric motors; one three-phase, 10 horse-power, 110 volt,
50 cycle Holtzer-Cabot synchronous motor, with field arranged
for use as a synchronous condenser, or for reactance, and pro-
vided with bridges to make it self-starting; one 10 horse-
power, squirrel cage type, General Electric three-phase induc-
tion motor, with starting compensator; one 7.5 kilowatt, re-
volving field, Central Laboratory Supply Company generator,
with connections for one, two, three and six phases, and
usable also as a synchronous motor; one General Electrie
A.ILB. alternating current 7.5 k. v. a. laboratory set; one 3
horse-power, three-phase Westinghouse induction motor; one
1.5 kilowatt single-phase Central Laboratory Supply Company
generator, usuble also as a synchronous motor; one 1.5 kilo-
watt Crocker-Whecler dynamotor; one 0.5 kilowatt Edison
bipolar generator; one 0.25 horse-power Lundell motor; one
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General Electric voltage regulator, Tirrill patent; one 1.9 kilo-
watt three-phase induction-type feeder-regulator; one 5 kilo-
‘watt, cruciform core, General Electric transformer; two 600
watt General Electric transformers; two 8000 watt auto-trans-
formers; two potential transformers; six 3 kilowatt trans-
formers of special design for use in the study of polyphase
connections, including two-to-three-phase transformation; three
10 k. v. a. cruciform type Westinghouse transformers ar-
ranged with suitable switchboards, as a substation for useas a
testing station or as a substation to change the 2200 volt three-
phase current supplied by the Westinghouse alternator to
110-220 or 440 volts as desired; miscellaneous switches; circuit
breakers; lamp boards; models; wiring supplies, tables, etec.

Proromernic Arraratus—A Leeds and Northrup station
photometer, with Lummer-Brodhun screen, motor driven lamp
rotor, and other fittings; a Macbeth portable illuminometer;
standard lamvs certified by Bureau of Standards; alternating
and direct-current arc lamps.

Cartpramive INstRUMENTS.—A Leeds and Northrup deflec-
tion potentiometer, designed by the United States Bureau of
Standards, with certified standard cell and shunts; Siemens-
Halske precision alternating and direct-current voltmeter,
range 75-150 volts; three Siemens-Halske precision ammeters.
for currents varying from 1-10 to 200 amperes; standard
Medel-5 Weston voltmeler; standard Model-5 milli-voltmeter
with shunts for determining current values; milli-ammeter.

Measvring IwstrumeENTs.—A General Electric Company
oscillograph, with attachments; a Richard Muller-Uri cathode
ray tube for cathode ray oscillograph work; an Epstein hys-
teresis tester, made by the General Electric Company; a col-
lection of portable ammeters, and voltmeters, for both alter-
nating and direct current work, the collection being so chosen
as to include instruments of the plunger, D’Arsonval, inclined
coil, electro dynamometer, hot wire, and electrostatic types;
also milli-volimeters with shunts for the measurements of
heavy direct currents—the trade names for some of the types
being the American, Hartmann & Braun, Keystone, Thompson,
Weston, and Whitney; Weston indicating wattmeters; West-
inghouse one, two, and three-phase indicating wattmeter; special
General Electric wattmeters for low power factor measure-
raents; Stanley, Westinghouse, and other watt-hour meters;
Westinghouse and General Electric power-factor meters;
General Electric synchronism indicator; General Electric fre-
quency meter, Hartmann & Braun vibrating reed frequency
meters; a permeammeter of United States Bureau of Stand-
ards pattern, made by California Institute of Technology
students. -
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Hien TewnsioN Arppararus.—One of the two 125,000 volt
transformers being constructed by Institute students is com-
pleted, and the second one, which will be constructed to operate
with this first unit so as to give 250,000 volts, is being wound.
There is also available for use in high tension work a Wein-
holiz static machine of the largest size; induction coils, Megger
and other necessary apparatus.

MECHANICAL ENGINEERING

Proressor RoBErRT L. DAUGHERTY
Proressor ' W. Howarp Crapp
Me. Hoxsie Y. Smrra

» Mg, Francs W. MAXsSraDT
Mr. Grex~ H. Bowrus
Mr. Warrter W. OQcIER
Mr. Raymonp W. AGER

150. Mecpanism.—Kinematics of machinery. A study of
machine elements, cams, linkages, belt and gear drives; veloc-
ity relations of parts. Class discussion, problems and drawing
bhoard studies. Required in Electrical, Mechanical, and Civil
Engineering courses, first term, sophomore year. (9 units)

151. Varve GEars ANp GoVERNORS.—A. continuation of the
work in Mechanism with special reference to valve gears and
governing devices for steam and internal combustion engines.
Prerequisite: 150. Required in Electrical and Mechanical

Engineering courses, second term, sophomore year. (7 units)

158, MacHiNe DEesien.—A study of the general principles;
design of machine parts for strength and stiffness, choice of
material and its adaptation. Prerequisites: 254 and 261.
Required in Electrical, Mechanical, and Civil Engineering
courses, second term, junior year. (7 units)

154, MacwiNe DesieNn.—A continuation of course 153.
Class work and drawing board studies. Required in Electrical
and Mechanical Engineering courses, third term, junior year.

(6 units)
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155. MeTstLureY axp Hear TrearMENT—A study of the
methods used in manufacturing iron, normal carbon steels,
the specisl alloy steels and other engineering alloys. A study
of the relation of the chemical composition and crystal struc-
ture of the metal to its physical behavior. The principles gov-
erning modern heat treatment methods are studied. The var-
ious uses of heat treated parts and of special alloy steels for
peculiar purposes are investigated. A continuation of the work
in machine design. Required in Mechanical Engineering
courses, first term, senior year. (8 units)

156. MacHINE DEsioN.—An analysis of various machines of
different types; cranes, hoists, punches, and other machine
tools. The proportions of the actual machines are compared
with the results of calculations based on theory or on good
practice. Required in Mechanical Engineering courses, first
term, senior year. (8 units)

157. Macnixe Desien.—The complete design of some ma-
chine with the necessary shop drawings. Required in Me-
chanical Engineering courses, second term, senior year.

(6 units)

158. O axp Gas Exeixe DesieN.—A study of the prin-
ciples and a comparison of different types of two and four
cycle, horizontal and vertical, oil and gas engines. A critical
study of the problems involved in proportioning valve open-
ings, cylinder castings to minimize temperature strains, fuel
injection, timing, balancing, etc. Required in Mechanical En-
gineering courses, third term, senior year. (9 units)

160. Trerwopy~Namics.—Principles of thermodynamics, dis-
cussion of properties of gases, saturated and superheated va-
pors, various cycles of vapor engines and internal combustion
engines, Prerequisites: 251, 252. Required in Electrical and
Mechanical Engineering courses, third term, junior year.

' (8 units)
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161. Hear Excives.—Continuation of 160. Comparison is
made of ideal and actual cycles of vapor, hot air and internal
combustion engines. Relative economics of steam engines, tur-
bines and internal combustion engines are discussed. Study is
made of flow of vapors and gases through orifices and pipes.
Required in Electrical and Mechanical Engineering courses,
first term, senior year. (8 units)

162. Hear Ex~ciNeering.—Additional work in thermody-
namics with special reference to heating and ventilating, re- -
frigeration, and compressors. Prerequisites: 160, 161. Re-
quired in Mechanical Engineering courses, first term, senior
year. (8 units)

166. Powrr Prant E~eINeErING.—A study of the appa-
ratus used in power plants of all types with comparisons of
cost of installation and operation. The course includes a study
of the principles of combustion, and of the various apparatus
of the power plant, including boilers, heaters, economizers,
engines, turbines, condensors, gas producers, piping, pumps,
forced draft apparatus, chimneys, ete. California offers many
examples of power plants of large and small installations, in-
cluding some of the best and most modern equipment. IFre-
quent inspection trips are made to these plants. Prerequisites:
160, 161. Required in Electrical and Mechanical Engineering
courses, second term, senior vear. (8 units)

167. Power PranT DesieN.—A continuation of the work in
Power Plant Engineering with a detailed study of modern
practice. Typical power plant problemg are worked out in
considerable detail in the drawing room. Application is made
to the design of a plant to mect certain conditions. Required
in Mechanical Engineering courses, third term, senior year.

) (12 units)

158, ErLEmEnTs oF HEsT ENGINEERING.—Principles of ther-
modynamics and their applications to steam engines, turbines,
and internal combustion engines. Study of power plant appar-
atus. Required in Civil Engineering courses, third term, senior
vear, and in Physics and Fngineering, and Chemical Engineer-
ing courses, third term, junior year. (6 units)
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170. Steam LaBoratory.—Calibration of instruments; tests
of steam calorimeters; valve setting; tests on the steam en-
gine, stearn turbine, gas engine, and steam pump for efficiency
and economy; test of boiler for economy. Prerequisites: 160,
161. Required in FElectrical and Mechanical Engineering
courses, first term, senior year. (5 units)

171. Powrr Praxrt LaBorarory.—Tests of lubricants; in-
vestigation of friction in bearings; fuel and gas analysis and
calorimetry; further tests of steam engines, gas engines and
steam turbines; and tests of heating systems and complete
power plants. Required in Flectrical and Mechanical Engi-
neering courses, second term, senior year. (7 units)

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

173. Steam Larorarory.—Similar to 170 but adapted to the
needs of students in Physies and Engineering and Chemical
Engineering. Required in Physics and Engineering and Chem-
ical Engineering courses, second term, senior year. (5 units)

[See arso SuBsecrs 100, 101, 102, 103, 108, 109, 112, 201, 224,
251, 252, 253, 254, 260, 261, 262, 270, 271, 272 axp 273.]

MECHANICAL ENGINEERING EQUIPMENT

The equipment was seclected with great care and with a view
to performing such tests and experiments as are valuable in as-
sisting the stodent to gain a thorough understanding of the
theory of design as well as a practical knowledge of the laws
of operation of the machines and apparatus which he will use
in his engineering career.

Steam AND Power Lapomrawonries.—There are provided for
testing purposes a 25 horse-power Atlas steam engine, with
automatic flywheel governor and throttling governor; a Gray
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Mector Company 6 horse-power Marine Gas Engine; a Fair-
banks-Morse 25 horse-power semi-Diesel Gas Engine, with an
auxiliary 75 horse-power water brake of the Alden type. The
gas engine drives a Worthington 8x10 Air Compressor equipped
with Laidlaw feather valves. A small 4x6-inch steam engine;
the power plant of a White stearn automobile, semi-assembled
for demonstration purposes; a Fairbanks-Morse stationary type
gas engine; a Kerr four-stage steam turbine direct-connected
to a Fort Wayne direct-current generator; a Duplex air pump;
a Westinghouse motor-driven air compressor; a single cylinder
steam pump; two motor-driven centrifugal pumps; two steam
feed pumps, and a vacuum pump. For operation of tests and
for experimentation there is a 150 horse-power Scotch marine-
type boiler with complete burners and auxiliaries for oilfiring,
with a separately fired steam super-heater. Combined with
these prime movers and their equipment there is an Austin
steam separator; an apparatus for measuring the flow of
steam through nozzles and orifices; a surface condenser, with
accurate provision for weighing and measuring condensed steam
and cooling water; several injectors, including types of the
Pemberthy, Lunkenheimer and Hancock; a number of Crosby
outside-spring steam or gas engine indicators; a Crosby con-
tinuous indicator drum and reducing wheel; an Orsatt flue gas
analysis apparatus; an exhaust heat calorimeter for gas and
oil engine tests; separating and throttling calorimeters; an
Ellison universal calorimeter; various necessary steam and air
gages, including a Crosby standard gage tester; an Alden
transmission dynamometer and a Kenerson transmission dyna-
mometer, besides prony brakes for all engines. There are also
various gages, tachometers, thermometers, and other apparatus
necessary to the conducting of various tests. The whole heat-
ing system of the Institute is fitted up in a manner most con-
venient for making tests of its efficiency.

Mobrrs ror Crass Work in MecmaNisMm aNp Macmine De-
siex.—For the purpose of illustrating the principles of Mech-
anism a very complete set of working models has been pro-
vided.

F'ver axp Lusricant Lasorarory.—For the testing of lubri-
cants there are provided a Carpenter’s viscosimeter, Doolittle’s
torsion viscosimeter, and several other types, a Williams im-
proved Westphal balance, hydrometers, specific gravity appa-
ratus, flash and burning point apparatus, various chemical ap-
paratus for the detection of adulterants, an oil testing machine
of the Kingsbury type, and a 1200-pound Riehle machine for
the investigation of friction and wearing qualities of lubricants.
A Parr standard calorimeter for solid and liquid fuels, and
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a Sargent gas calorimeter with provision for the determination
of sulphur are employed in analyzing fuels and in determining
their theoretical heating value. There is also an assortment of
thermometeérs, stop watches, and a platinum resistance high
temperature pyrometer, with indicating apparatus.

L.aBoraTORY STOP.—A small shop room is employed in con-
nection with the lahoratory practice. The equipment comprises
a 14-inch Ledge & Shipley engine lathe, a 20-inch drill press, a
sensitive drill, emery wheels, vises and a large assortment of
the usual machine shop tools. A 5 horse-power Fairbanks-
Morse motor furnishes the motive power. -

" CIVIL ENGINEERING

Proressor FraANKLIN THOMAS

Assoc1aTE Proressor Wirtiam W. MICHAEL
AssisTaNT ProrFessor Roveo R. MARTEL
Mg, Frep J. CoNVERSE

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

. 202, 203. Apvaxcep SurveEvIinG.—A continuation of 201, cov-
ering topographic surveys, plane-table surveys, triangulation,
cross-section surveys, drafting-room methods and mapping,
and the solution of problems. Required in Civil Engineering
courses, second and third terms, sophomore year.

: (7 units each term)

[Note: Students pursuing 202, 203 will spend a week of the
spring recess in camp, engaged in field operations of triangu-
lation, topographic and hydrographic surveys.]

205. Hiecaway ENGINEERING.—A comparison of various
types of highway construction; the design, construction and
maintenance of roads and pavements; methods of road im-
provement; financing, contracts and specifications. Required
in Civi! Fngineering courses, third term, junior year. (5 units)
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206, 207. RaLway Survevine.—The theory of railway loca-
tion and surveys; problems relating to curves, track layout,
grades and earthwork. Required in Civil Enginering courses,
second and third terms, junior year.

(5 units second term, 6 units third term)

208. Ramway ENGINEERING.—A study of economic railway
location and operation; railway plant and equipment; the solu-
tion of grade problems; signaling. Required in Civil Engineer-
ing courses, first term, junior year. (8 units)

209. SewEerace aND Drainaer~—Systems for the collection
and disposal of sewage; the design of sanitary and storm
sewers; the drainage of land; cost assessments. Required in
Civil Engineering courses, third term, junior year. (7 units)

211. Reixrorcen Coxcrere.—The theory of reinforced con-
crete design, with a study of the applications of this type of
construction fo various engineering structures. Required in
Civil Engineering courses, first term, senior year. (8 units)

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

215, Warre Surriy axp Imnseamion.—A study of modern
practice of the collection, storage and distribution of water for
municipal, domestic and irrigation uses; design, construction
and operation of systems; deals with the conditions adapted
to irrigation developments, dams, reservoirs, canals; laws per-
taining to irrigation; the economic aspects of projects. Re-
quired in Civil Engineering courses, third term, senior year.

(10 units)

217. TuEory oF StrucCTURES.—Methods used in the analysis
of framed structures for the analytical and graphical deter-
mination of stresses; the use of influence lines; graphic statics
applied to roofs and bridges. Required in Civil Engineering
courses, first term, junior year. (11 units)
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218, 219. THFORY OF STRUCTURES.—A continuation of 217,
covering the design of structural parts, connections, portals,
and bracing; a study of arches, cantilever and continuous
bridges, and deflections of trusses. Required in Civil Engineer-
ing courses, second and third terms, junior year.

(8 units each term)

220. Swrucrurar DrsieN.—The design of a plate girder
bridge and a truss bridge or a steel frame building; stress
sheets and general drawings are made. Designing office prac-
tice is followed as affecting both computations and drawings.
Required in Civil Engineering courses, first term, senior year.

(9 units)

221. StrucruraL DEesion,—The design of a reinforced con-
crete bunilding in accordance with a selected building ordinance,
with computations and drawings. Required in Civil Engineer-
ing courses, second term, senior year. (9 units)

222. Civi. EveingerING DesieN.—Special problems includ-
ing preliminary investigations of irrigation or water power
projects; study of stream flow data, the effect of reservoir
storage upon distributed flow, determination of size and type
of economic development. Required in Civil Engineering
courses, third term, senior yvear. (12 units)

224. FEreveEnts ofF Cmvi ExGINEERING CONSTRUCTION.—AD
abridged course of design and construction methods for strue-
tures of wood, steel, masoni'y and reinforced concrete. Re-
quired in Mechanical Engineering courses, second term, and
Electrical Engineering courses, third term, senior year.

(7 units)

225. Pusric UriLrizes.—A study of the development of the
utility problem, the franchise, municipal, state, and federal
regulation, operating problems, engineering valuations, account-
ing questions and public ownership. Required in Engineering
and Economics courses, third term, senior year. (2 units)

[SEE arso Sussects 101, 103, 140, 142, 150, 153, 168, 251, 252,
254, 261, 262, 270, 271, 272, axp 273.]
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CIVIL ENGINEERING EQUIPMENT

The equipment used for instruction in Civil Engineer-
ing may be grouped under the following heads: instru-

ments for field and office work; models; and reference
material. The selection of the equipment, to which addi-
tions are continually being made, is designed to be rep-
resentative of such instruments and materials, charac-
teristic of good practice, as the student later may be
called upon to use.

Firn axo Orrice Instrumexts.—Transits, levels, rods,
rangepoles, tapes, ete, in such numbers as fully to equip the
students for field exercises. The equipment also includes the
instruments necessary for work requiring the use of solar at-
tachments, sextant, plane-tables, prismatic compass, aneroid
barometer, and a current meter for stream gauging. Plani-
meters, protractors, special calculating instruments, and beam
compasses are used by the students in office work. The stu-
dents in the design courses are provided with individual draw-
ing tables and drawing hoards.

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

Rrrerexce MareriaL.—In the designing room of the depart-
ment there is a filing cabinet containing a number of sets of
drawings and plans for bridges, dams, buildings, sewage puri-
fication works, irrigation and power plants, railroad maps
and profiles illustrating good practice. There are also photo-
graphs of typical and notable structures, and a complete set
of topngraphical maps of Southern California.

TestinG MareriaL Lasoratory.—(Described on page 92.)
This laboratory is used in Civil Engineering courses in the in-
vestigation of stresses and causes of failure in full sized
reinforced concrete beams, and in the general testing of the
materials of construction.

Hypraviies Lasoratorny.—For equipment and description sce
page 94.
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APPLIED MECHANICS

AssisTaxT Paoressor Freppric W. Hinricus, Jr.

Proressor RoBerT L. Davenerty (Mechanical Engineering)
Associate Proressor Winrtam W, Mrcrmaer (Civil Engineering)
AssistanTt Proressor Romro R. Marrern (Civil Engineering)
Mr. Fraxcis W. MaxsTanr

Mz, FFrep J. CONVERSE

251, 252. Arrriep MecHANICs.—Analytical treatment of
problems involving the action of external forces upon rigid
bodies; composition and resolution of forces; equilitbrium;
couples; framed structures; cords and chains; centroids; recti-
linear and curvilinear motion; velocity and acceleration; har-
monic motion; translation and rotation; the pendulum; centrif-
ugal action; moments of inertia; inertia forces; kinetic and
potential energy; impact; resistance and work; stored energy;
fly-wheels; power; machines; friction; mechanical efficiency.
Prerequisites: 454, 455, 456. If evidence of the satisfactory
completion of a course in Caleculus cannot be presented, regis-
tration in 460-462 is an additional prerequisite. Required in
Civil, Electrical, and Mechanical Engineering, and in Engineer-
ing and Economics courses, second and third terms, sophomore
year, (12 units each term)

253. Grarusc Starics,—Graphical solution of problems in
mechanics and strength of materials; vector quantities and
vectors; force and space diagrams; funicular polygons; shear
and moment diagrams; beams; trusses; problems in simple
machines; efficiency; friction. Prerequisites: 251, 252. Required
in Electrical and Mechanical Engineering courses, first term,
junior year. (6 units)

254, StreNGTH oF Materisrs.—Elasticity and strength of
materials of construction; theory of stresses and strains; elastic
limit; ultimate strength; safe loads; repeated stresses; beams;
flat plates; cylinders; shafts; columns, riveted joints; struc-
tural shapes. Prerequisites: 251, 252, 401-403. Required in
Civil, Flectrical, and Mechanical Engineering, and in Engineer-
ing and Economics courses, first term, junior year. (12 units)
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261, 262. Tesrine Materiars Lasoratorv.—Tests of the or-
dinary materials of construction in tension, compression, tor-
sion and flexure, with determination of elastic limit, yield point,
ultimate strength, and modulus of elasticity; cement tests; tests
of hardness, fragility, and endurance; experimental verification
of formulas derived in the theory of strength of materials.
To be taken in connection with 254. Required in Civil, Elec-
trical, and Mechanical Engineering, and in Engineering and
Economics courses, first and second terms, junior year.

(8 units each term)

263, 264. ArprLiED MECHANICS AND STRENGTH OF MATERIALS.
An abridged course for students in Chemical Engineering, con-
densing in the work of two terms as much as possible of the
general field outlined above in 251, 252, 254, 261, and 262. Pre-
requisites: 454, 455-456, 460-462. Required in the Chemical
Engineering course, first and second terms, junior year.

(9 units each term)

EQUIPMENT FOR APPLIED MECHANICS

The equipment in the various laboratories was selected with
great care and with a view to performing such tests and ex-
periments as are valuable in assisting the student to gain a
thorough understanding of the theory of design, as well as a
practical knowledge of the laws of operation of the machines
and apparatus with which he will come in contact in his en-
gineering career.

TesTiNg MaTER1aLs LaBoratory.—The equipment of this
laboratory comprises apparatus for investigations relative to
the strength, endurance, elasticity, and hardness of the various
metals and the materials of construction, The present facili-
ties include a 150,000-pound Olsen universal testing machine,
with automatic and autographic attachments, fitted for ten-
sion, compression, and bending tests; a 30,000-pound Riehle
universal testing machine; a 50,000-inch-pound Olsen torsion
testing machine, a Landgraf-Turner alternating impact testing
machine, a White-Souther endurance machine, a ten-spindie
fatigue-testing machine (a recent development by this depart-
ment), an electro-magnetic fatigue testing machine, a 3000
kilogram Brinnell harduess testing machine, and a Shore sclero-
scope for hardness tests, extensometers, compressometers, trop-
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ometer, micrometers, and small measuring instruments. A
power truck provided with motor and variable speed friction
drive furnishes the power in this laboratory.

CemyNT LasoraToRy.—A separate laboratory room is pro-
vided for the testing of cement, with slate-top work-tables,
briquette storage tank, moist closet, a 1,000-pound Riehle auto-
matic cement testing machine, several types<of sand and ce-
ment sieves, Vicat and Gilmore needles, specific gravity ap-
paratus, microscope, analytical balance, apparatus for acceler-
ated tests on cement, flourmeter, rock crusher, bucking board,
briquette moulds, and small tools.

HYDRAULICS
Proressor RosERT L. DAUGHERTY
AssoctATE ProrEssor Winrniam W. MICHAEL
(Civil Engineering)
Mg, Fraxcis W. MAXSTADT
Mge. FrED J. CONVERSE

270. Hypravrics—Physical properties of water; hydrostat-
ics; flow of water in pipes, nozzles, and channels; hydro-
dynamics. Prerequisites: 251, 252. Required in Electrical, Me-
chanical, and Civil Engineering, and Engineering and Econom-
ics courses, second term, junior year. (8 units)

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

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

273. Hryporavric Lasorarory.—Tests of impulse and reaction
turbines, of centrifugal and other pumps, and of other hydrau-
lic apparatus. Required in Electrical, Mechanical, and Civil
Engineering courses, third term, junior year. (3 units)
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EQUIPMENT FOR HYDRAULICS

Hypravrrcs Laroratory.—The hydraulics laboratory has an
elaborate and flexible installation of pumps, tanks, piping,
channels, gages, meters, and auxiliary apparatus adapted to
the various tests relative to hydraulic theory and practice.
Large volumes of water are available from a 15,000-gallon
storage cistern to which all water is returned; an American
No. 6 centrifugal pump delivers a large flow of water at low
pressure, while a 5x10 Fairbanks-Morse duplex power pump
and a 10x8x12 Marsh steam pump provides water at high
pressure. The flow may be measured by an eight-inch Ven-
turi meter, four sets of scales and weighing tanks, and a gradu-
ated, 6,000-gallon cement measuring cistern. Moderate pres-
sure is maintained by means of an 800-gallon roof tank, and
for heads up to 3800 feet, a 600-gallon steel pressure tank
served by an air compressor is provided; suction heads up to
20 feet are available for turbine draft-tubes into the low level
cistern; a 400-gallon steel nozzle tank with interior baffles
and screens provides attachments for various nozzles, orifices,
and other experimental apparatus; a cement channel 50 feet
in length provides facilities for measuring the flow of water
in open channels, over weirs, etc.; pressure gages and several
mercury columns, including a 12-foot column, provide for pres-
sure measurements.

For the study of hydraulic machinery there is provided an
especially designed Francis inward flow turbine fitted with
both movable guide vanes and cylinder gate, and provided with
different types of runners; also a Doble impulse wheel, with
glass casing for observation of the jet action, a hydraulic ram,
a two-stage centrifugal pump, and several smaller motor-driven
pumps.
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CHEMISTRY
Proressor ArTHvr A, Noves
Proressor STuArT J. BaTEs
Proressor James E. BeLL
AssoctaTe ProressoR Howarp J. Lucas
AssociaTe ProressorR WinLiany N. LAcEy
Dr. Jamrs H. Exvis
Dr. Roscoe G. DickinsoxN
Mr. Erxest H, Swirr

Thorough training is provided in the five main divi-
sions of the science; inorganic, analytical, organic, theo-

retical, and industrial chemisiry. Systematic instruction
in these subjects is given throughout the chemical

courses, and chemical research is carried on during the

entire senior year.

. It is believed that the education of the chemist will
be most effective if he is given a thorough and accurate
training in the elements of the science, and in research
methods ; for this reason the effort of the student is di-
rected largely to the acquirement of this fundamental
scientific training instead of being diffused over the
purely technical sides of the subject. The graduate
should thus be able to apply his scientific knowledge to
original investigation, or to the study of chemical prob-

lems of a technical nature.

Facilities for research are offered in the various
branches of chemistry (see especially pages 100-101).
The experience and training obtained through research
are the most important results of the student’s course in
chemistry. The searching and accurate methods used
and the quality of self-reliance acquired are invaluable
in giving the ability to solve independently the intricate
problems sure to be encountered.
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301. Ixoreanic CHEmMisTRYy.—Lectures, recitations, and lab-
oratory exercises in the general principles of chemistry. Much
attention is paid to the cultivation in the student of clearness
in thinking, accuracy in observation and inference, care in
manipulation, and neatness in the recording of his work. Re-
quired in all courses, first term, freshman year. (12 units)

302. INorcanic CHEMISTRY.—A continuation of 30I. Pre-
requisite: 301. Required in all courses, second term, freshman
year. (12 units)

311. Quarrrarive Anarvsis—This is a study in the quali-
tative analysis of solutions of inorganic substances. Six hours
8 week are devoted to laboratory practice, and three hours a
week to a class-room discussion of the work that is being pur-
sued in the laboratory. Prerequisite: 302. Required in all
courses, third term, freshman year. (12 units)

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

316, 317. QuANTITATIVE ANavrysis.—Laboratory practice,
supplemented by occasional lectures and by personal confer-
ences. The course furnishes an introduction to the subjects
of gravimetric and volumetric analysis. Text-book: Talbot,
Quantitative Analysis. Prerequisite: 312. Required in Chem-
istry and Chemical Engineering courses, first and second terms.
sophomore year. (11 units each term)

318, 319, QuanNtTrraTive AwaLysis.—A continuation of 817.
Prerequisite: 817. Prescriptive in the junior year.
(8 units each term)



CHEMISTRY 97

321. InsTRUMENTAL ANALYsIs.—A laboratory course de-
signed to familiarize the student with special analytical appa-
ratus and methods used both for process control and for re-
_search. Prerequisite: 817. Required in Chemistry and Chem-™
ical Engineering courses, first term, senior year. - (10 units)

332, 333, 334. Cuemicar Prixcreres.—Conferences and reci-
tations in which the general principles of chemistry are con-
sidered from an exact, quantitative standpoint. Includes a
study of the pressure-volume relations of gases; of vapor-
pressure, boiling point, freezing point, and osmotic pressure of
solutions; of the molecular and ionic theories; of electrical
transference and conduction; of reaction rate and chemical
equilibrium; of phase equilibria and of thermochemistry. A
large number of problems are assigned to be solved by the
student. Prerequisites: 317, 401-403, 460-462. Required in
Chemistry and Chemical Engineering courses, junior year.

(9 units each term)

335. THE;RMODYNAMIC CHEMISTRY.—A continuation of 334.
Required in Chemistry and Chemical Engineering courses, first
term, senior year. (9 units)

336, 337, 338. Pnuysicar CHEMmIsTRY LaBorarory.—Labora-
tory exercises to accompany 332, 333, 834, respectively. Re-
quired in Chemistry and Chemical Engineering courses, junior
" year. (4 units each term)

341. Surrack axp Corrom CHEMIsTRY.—Class-room exercises
with outside reading and problems, devoted to surface tension,
adsorption, contact catalysis, and the general principles relating
to disperse systems with particular reference to the colloidal
state. Supplementary laboratory work can be provided if de-
sired. Prerequisite: 335. Required in Chemistry and Chemical
Engineering courses, third term, senior year. (8 units)
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351, 352, 353. Orcaxic CueEmistry.—Lectures and recitations
in which the properties, characteristic reactions and classifica-
tion of the compounds of carbon are studied. Must accompany
356, 357, 358. Prerequisite: 317. Required in Chemistry and
Chemical Engineering courses, throughout the junior year.

(8 units each term)

354, Oreanic Cuemistry.—Lectures and recitations accom-
panied by laboratory exercises, dealing with the more impor-
tant compounds of carbon. Prerequisite: 811. Required in
Physics and Engineering, third term, sophomore year.

(11 units)

356, 357, 358. Oreanic Curmistry LaporaTory.—Laboratory
exercises to accompany 351, 852, 353. Preparation and purifica-
tion of carbon co}npounds, and study of their characteristic
properties. Required in Chemistry and Chemical Engineer-
ing courses, throughout the junior year. (6 units each term)

359. Oreaxic Cueasiry Lasorarory.—Laboratory practice
in the carrying out of difficult syntheses of carbon compounds.
Prerequisites: 353 and 358. Prescriptive for qualified students,
first term, senior vear. (6 to 9 units)

361,  Oreaxic Axarvsis—The first half of the term is de-
voted to a study of the class reactions of carbon compounds,
and to the identification of substances by means of these re-
actions. During the last half of the term a study is made of
the methods used quantitatively to determine the elements by
cornbustion.  Prerequisites: 353 and 358, Prescriptive for
qualified students, third term, junior year. (9 units)

371, 372. Invustriarn CHrmistrY.—A study of the more im-
portant industrial chemical processes, from the point of view
not only of the chemical reactions, but of the conditions and
equipment necessary to carry on these reactions. Required in
Chemistry and Chemical Engineering courses, first and second
terms, senior year. (7 units first term, 8 units second term)
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3771, 378. Cuemicar ExeINEERING.—A lecture, problem and
discussion course to bring the student in touch with modern
practice and the problems involved in efficiently carrying out
chemical reactions on a commercial scale, The basic operationys of
chemical industry (such as transportation of materials, mix-
ing, separation, combustion, etc.) are studied both as to prin-
ciple and practice. Required in Chemical Engineering course,
second and third terms, senior year.

(9 units second term, 15 units third term)

381. Crvysrar StructUure.—This subject is primarily for
graduate students interested in research in this field. The
topies discussed include elementary crystallography; the
mathematical theory of point-groups, of space lattices, and of
space groups; and the application of this theory in the inves-
tigation of crystal structures by means of X-rays.
(Dickinson) (6 units)

382. ReEsearci CONFERENCES 1N PHYSICAL CHEMISTRY.—
This subject is conducted as a seminar. It consists mainly in
discussions of the fundamental principles underlying recent
lines of research in physical chemistry, particularly those
relating to investigations in progress in the laboratory. It
includes reports by members of the class on their own
researches and on related ones appearing in the literature.
(Noyes) (4 units)

390. ExperIMENTAL Prosrems.—Students in the Chemistry
course are encouraged to undertake laboratory work of a simple
research character in some branch of Chemistry during their
junior year. The Experimental Problem is as a rule a short
definite laboratory problem and is intended to develop the
resourcefulness and interest of the student. Prescriptive in
the Chemistry course, junior year. (5 to 8 units each term)

391. Researcu IN PHysicar CHEMISTRY.—

392. Researcu IN INorGaNICc CHEMISTRY.—

393. ResearcH 1IN OrcanNic CHEMISTRY.—

394. ResearcH IN APPLIED CHEMISTRY.—

Opportunities for research are offered to senior and to grad-
nate students in all these branches of chemistry. The labora-
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tory work is accompanied by weekly discussions of the indi-
vidual investigations; and written reports of progress are
required each month. (Noves, Bates, Lucas, Lacey)

(9 to 20 units)

305. Turesis.—Every candidate for a degree in the Chem-
istry or Chemical Engineering course is required to undertake
an original experimental investigation of a problem in Chem-
istry. The student has an excellent opportunity for showing
his enthusiastic interest in his work and for developing and
displaying his resourcefulness, laboratory technic and familiar-
ity with chemical literature. A thesis embodying the results
and conclusions of this investigation must be submitted to the
faculty not later than one week before the degree is conferred.
Required in Chemistry and Chemical Engineering courses, sen-
ior year. The total in units is about 50 in the Chemistry course
and 30 in the Chemical Engineering course.

CHEMICAL LABORATORY

The Gates Chemical Laboratory (with a floor space
of 18,000 square feet) has recently been erected, pro-
viding ample room and facilities for instruction and re-
search work in chemistry. It contains a lecture room,
a chemical library, recitation rooms, offices, store-rooms,
a laboratory of inorganic chemistry accommodating one
hundred and sixty students, an organic chemistry labo-
ratory accommodating twenty-three students, an analyt-
ical laboratory accommodating eighty, a physico-chem-
ical laboratory for twenty men, an organic research
laboratory with space for four, research laboratories of
physical chemistry accommodating fourteen workers, a
well-equipped instrument shop, a storage battery room,
a still room, and laboratories of industrial chemistry,
chemical engineering, technical analysis, and photo-
chemistry. In addition to the general heating and ven-
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tilating system, special hood ventilation is provided in
all the laboratories, those of inorganic and analytical
chemistry having individual desk hoods. Numerous out-

lets for hot,-cold, and distilled water, for gas, suction,
and compressed air systems are provided, and a system

of electrical distribution of direct, alternating, high fre-
quency, and storage battery current has been installed.

Dr. Arthur A. Noyes, formerly Professor of Theo-
retical Chemistry in the Massachusetts Institute of
Technology, and Director of the Research Laboratory
of Physical Chemistry in that institution, has become
Director of Chemical Research at the California Insti-
tute of Technology. Scientific investigations in physical
chemistry are being carried on by a staff of research
associates and by the professors and instructors of the
Chemistry Department. The laboratory is open to quali-
fied graduate students for advanced study and research
leading to higher degrees.

Unpamed friends recently presented to the Institute
$85,000 for the equipment of chemical research
laboratories and an endowment of $200,000 has been
provided for maintenance. There has already been
established in the Chemistry Building a research labo-
ratory of physical chemistry, occupying eight rooms and
containing facilities for physico-chemical research of
the highest grade. Five individual laboratories and one
larger room afford space for fourteen workers,
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PHYSICS
Proressor RoBert A. MILLIKAN
Proressor Luciexn H. GiLmore
Proressor HArRrRY BATEMAN
AssoctATE Proressor Earnest C. Watson
AssisTANT Proressor WarLter T. WHITNEY
Mer. ALBERT A. MERRILL
Mgr. James B. Friavr
Mr. Russerr M. OTis

The courses in Physics have been developed with refer-
ence to the needs and interests of (1) students preparing
for general engineering work, and (2) students who plan
to specialize in Physics, Chemistry, or Aeronautics.

Both groups take the same general course, which has
high school Physics and Trigonometry as prerequisites.
It is a thorough analytical course, in which the laboratory
carries the thread of the work and the problem method is
largely used. . A single weekly demonstration lecture,
participated in by all members of the department, adds
the inspirational and informational element and serves
for the development of breadth of view.

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

GENERAL AND INTERMEDIATE COURSES

401, 402, 403. GeExEeraL Puvsics—A general college course
in Physics extending through the sophomore year. Mechanics
and Molecular Physics are taken up for the first term, Heat,
Sound and Light the second, Electricity the third. The subject
is presented mainly from the experimental point of view, but
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the course includes one demonstration lecture each week. Me-
chanics, Molecular Physics and Heat, by Millikan, and Elec-
tricity, Sound and Light, by Millikan and Mills, are used as
texts. A high school course or its equivalent and Trigo-
nometry ave required as prerequisites. Required in all courses
throughout the sophomore year. (15 units each term)

(Classes entering in September, 1922, and thereafter will
take General Physics throughout the first two years, 9 units
each term.) '

404. Erecrrical. MEasUReMENTS.—Deals with the theory
and use of electrical and magnetic measurements and methods,
with special reference to convenience of use, precision, and
possible sources of error. Prerequisites: 401-403, 460-462.
Required in Electrical Engineering courses, first term, senior
year. (Gilmore) * (8 units)

405, 406. FErecrricrty aNxp MaeNerisMm.—A course of
advanced work in Theoretical Electricity and Magnetism with
many applications to electrical and magnetic apparatus and
measurements. Prerequisites: 401-403, 460-462. Required in
Physies and Engineering courses, third term, junior year and
first term, senior year. (Gilmore) (9 units each term)

407, 408. ELecrrIicAL MEASUREMENTS.—A course in elec-
trical and magnetic measurements designed to accompany
405 and 406. Prerequisites: 401-403, 460-462. Required in-
Physics and Engineering courses, third term, junior year and
first term, senior year. (Gilmore) (6 units each term)

409, 410. AwarvricaL MecHANIcs,—A study of the funda-
mental principles of theoretical mechanics; force and the laws
of motion; statics of systems of particles; the principle of
virtual work, potential energy, stable and unstable equilibrium;
motion of particles, systems of particles and rigid bodies;
generalized co-ordinates, Hamilton’s principle and the principle
of least action. Prerequisites: 401-403, 460-462. First and
second terms, junior year. (Friauf) (8 units each term)



104 CALIFORNIA INSTITUTE OF TECHNOLOGY

411, 412, 413. EreMENTARY AERONaAUTICS.—Deals with the
mechanics of the aeroplane and the balloon, with special refer-
ence to the properties of aerofoils, propellers, and spindle
shaped bodies. Prescriptive for students who have taken or
are taking Physies 401, 402, 403. (Bateman)

(8 units each term)

414, 415. INTRODUCTION TO MATHEMATICAL Pxysics.—An
introduction to the application of mathematics to physics and
chemistry, and practice in the solution of problems. Prereq-
uisites: 401-403, 460-462. First and second terms. (Friauf)

(8 units each term)

ADVANCED AND GRADUATE COURSES

425, 426. PuvysicarL Orprics.—Lectures and class work deal-
ing with the fundamental theoretical equations of diffraction,
interference, etc., and their experimental verification. Prereq-
uisites: 401-403, 460-462. (Whitney) (9 units each term)

427, 428. LaBoraTorRy OprIics.—A course in advanced lab-
oratory work in light, consisting of accurate measurements in
diffraction, dispersion, interference, polarization, and spectro-
photometry. Prerequisites: 401-403, 460-462. (Whitney)

) (6 units each term)

429. Kinzeric THEORY.—Presents the modern aspects of the
kinetic theory of gases, liquids and solids largely from the
experimental point of view, covering in gases the Clausius
equations, Maxwell distribution law, viscosities, specific heats,
mean free paths, molecular magnitudes, ete.; in liquids, critical
states, Brownian movements, diffusion, osmotic pressure; in
solids, the interpretation of the specific heat relations. Prereq-
uisites: 401-403, 460-462. Third term. (Watson) (15 units)

430. Erectrox TrEORY.—A course of graduate lectures
covering the subjects of ionic mobilities, electronic properties,
thermionic and photoelectric phenomena, the electronic theory
of thermoelectric currents, X-ray spectra, radioactivity, etc.
Prerequisites: 401-408, 460-462. Second term. (Millikan)

(15 units)
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431. Tuermopy~xamics.—Development of the principal sec-
tions of thermodynamics with applications to change of state
phenomena, electro motive force of cells, theory of solution,
osmotic pressure, specific heats, thermoelectric effect, radiation
phenomena, etc. Prerequisites: 401-403, 460-462. First term.
(Watson) (15 units)

432. Taueory or Hear Conpuction.—An introduction to the
mathematical theory of heat conduction, including applications
to enginecring and geological problems; Fourier series, the
Fourier conduction equation, the steady state, periodic flow of
heat, linear flow of heat, the flow of heat in more than one
dimension. Prerequisites: 401-403, 460-462. First term.

(15 wunits)

433. Tueory or Souxn.—A study from a mathematical point
of view of the general theory of sound waves, the vibration of
strings, bars, membranes and plates; refraction and diffraction
of simple harmonic waves; pipes and resonators. Prerequi-
sites: 401-408, 460-462. Second term. (15 units)

434. HypropyNamics.—Commences with a derivation of the
equation of continuity and the equations of motion and includes
studies of some simple cases of steady motion, vortex motion
and of flow past an obstacle. Special attention is given to the
theories of resistance based on the ideas of discontinuous flow
-and of the periodic formation of vortices. Prerequisites:
474, 475. First term. (Bateman) (15 units)

485. Porextiar THEory.—An exposition of the properties of
the potential functions occurring in the theories of gravita-
tion, electricity and magnetism, hydrodynamics and the theory
of elasticity. Solution of special problems. Applications of
the calculus of variations. Prerequisites: 474, 475, 478. Third
term. (Bateman) (15 units)

436G, 437, 438. ArrooyNayicaLl L:aBorarory.—Determination
of the resistance coefficients for a square plate, circular disc,
cylindrical rod and spindle shaped body. Exploration of the
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cross section of the wind channel by means of the Pitot tube.
Experimental determination of the air forces on model wings,
propeller sections and model airplanes for different arrange-
ments of the model. Full scale tests. Practical work in an
airplane factory. Prerequisites: 401-403. Throughout the
year. (Merrill) ' (6 units each term)

7 439, AmpLaNE Desion.—Design and construction of the
wings, fuselage and control surfaces of an airplane. Location
of the center of gravity and determination of the moments of
inertia of an airplane. General considerations regarding the
chcice and arrangement of the power plant, gasoline tank,
chassis and skid. Prereguisites: 401-403. Second term.
(Merrill) (15 units)

440. StREsS ANALYSIS FOrR AIRPLANES AND Dmicisres.—De-
termination of the stresses in spars, ribs, bracing wires and
fuselage for an airplane in various types of flight. Discussion
of the stresses in the framework of a dirigible balloon.
Strength of materials used in aircraft construction, Prereq-
uisites: 401-408, 460-462. Second term. (Bateman) (15 units)

441. ArropyNanmics.—Stability of airplanes, dirigible bal-
loons and parachutes. I'ree and forced oscillations, effects of
a gust. Solution of the algebraic equations occurring in the
theory of stability and determination of the nature of their
roots. Use of graphical methods. Prerequisites: 409, 410,
464, 474, 475. Third term. (Bateman) (15 units)

442. ArroLocy.—Variation with altitude of the pressure,
wind velocity, temperature and humidity. General circulation
of the atmosphere. Prevailing winds. World’s air routes.
Studies relating to clouds, fogs, thunderstorms and atmospheric
eddies. Atmospheric electricity; airplane photography. Instru-
ments for use on aireraft. Prerequisites: 401-403, 460-462.
Third term. (Bateman) (15 units)
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443. Pnvsics Crue—The Physics Club is a cooperative en-
terprise carried on by the physicists of the Institute and those
of the Mt. Wilson Observatory physical laboratory. This
group of from twelve to twenty physicists meets every week
at the Institute for the discussion of the researches earried on
by its members as well as of those appearing in the physical
journals.

[Courses 432, 433, 434, 435 will not be given in the year
1921-22 except by special arrangement.]

PHYSICAL RESEARCH

A fund of $200,000 has been set aside as endowment
for physical research, and Dr. Robert A. Millikan of
the University of Chicago gives several months of his
time every year to direct this research, with the cooper-
ation of Dr. Arthur A. Noyes in physical chemistry, and
that of Dr. George E. Hale of Mt. Wilson Observatory
in astrophysics.

Dr. Norman Bridge of Los Angeles has just provided
the sum of $250,000 for the construction of the Norman
Bridge Laboratory of Physics, which is to be a five-floor
building, planned by Dr. Millikan with a special view
to providing ample facilities for both instruction and re-
search. This building will be ready for occupancy in
1921.

Special researches in the fields of optics, geophysics,
supersonics, radiation, and seismology are now under
way, and new work is being arranged for both graduate
and undergraduate students.

Professor A. A. Michelson of the University of Chi-
cago has been appointed a research associate at the In-
stitute, and spent the summer months of this year here
installing the apparatus for the earth tide experiments
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which have so far been carried on only at the Univer-
sity of Chicago, but which are now extended to this
region between the mountains and the sea, where new
information as to earth movements under the influence
of the sun and moon may be expected. The work is
being continued by the department pending Professor
Michelson’s return next summer.

Research in the field of supersonics has already been
pushed farther at the Institute than elsewhere, and the
facilities which exist here for making still further
progress in this direction are altogether exceptional. The
whole department is working on this problem, utilizing
the war laboratory and the high power Poulsen arc and
high frequency apparatus which were installed at the
Institute in 1917 for war work.

RESEARCH IN AERONAUTICS

The beneficence of Mr. Tod Ford has enabled the In-
stitute to build an aeronautical laboratory equipped with
wind tunnel and accurate instruments for testing model
planes. ‘

The establishment of this new laboratory at the Cali-
fornia Institute of Technology arose from the suggestion
of the National Research Council and the War Depart-
ment. It is thought that the facilities for the study of
the problems of aviation which are available here are not

excelled anywhere.
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MATHEMATICS:
Proressor Harry C. VAN Buskirk
ProFEssor Harry BATEMAN
Associate ProressoR LutHre E. Wear
Mr. WirLiam N. BrcHBY
Dr. CLypE WOLFE

The work of the engineer is so largely mathematical
in character that too much emphasis can hardly be
placed upon the necessity of a good foundation in ‘math-
ematics. Care is taken to present both underlying prin-
ciples and a great variety of applications, thus connect-
ing the mathematical work closely with the professional
studies. Students are advised to arrange for additional
courses if possible.

451, 452. Praxe TriconomeTRY.—Especially adapted to
students of engineering, so arranged as to prepare for the
practical work of computation and for the applications to the
more advanced courses in mathematics, physics, etc. Preserip-
tive, first and second terms, freshman year.

(4 units each term)

453. ComrurarroN.—Designed to give practice and to pro-
mote accuracy in the solution of problems. Attention is given
to percentage errors and the checking of results. Short meth-
ods of computing, by means of the slide rule, tables, etc., are
used whenever practicable. Required in all courses, first term,
freshman year. (8 units)

454. ApvaNcED ArcERRA.—Includes determinants, inequali-
ties, irrational and complex numbers, with graphical represen-
tation of the latter, limits and indeterminate forms, converg-
ency and divergency of series; indeterminate coeflicients, with
applications to integral functions, partial fractions, expansion
of functions, and summation of series; theory of equations, in-

iClasses entering previous to September, 1921 will have 12 units of

mathematics throughout the freshman year and 9 units throughout the
sophomore year.
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cluding the plotting of entire functions of one letter, Des-
cartes’ rule of signs, the solution of higher numerical equations,
derived functions, etc. Required in all courses, first term,
freshman year, (6 units)

155, 456. Axaryric GeomerRy.—Plane and Solid Analytic
Geometry, devoted chiefly to a study of the straight line and
the conics, with a few curves of especial interest in engineer-
ing, such as the cycloid and catenary. Differentiation is begun.
Solid Analytic Geometry includes a brief discussion of the
straight line, plane, and quadratic surfaces. Required in all

courses, second and third terms, freshman year.
(9 units each term)

458. ELEMENTARY ANALYsis.—A continuation of 454, de-
signed to present portions of advanced algebra of especial
interest in engineering, including work in permutations, com-
binations, probability, continued fractions, solution of equations,
empirical equations, and an introduction to Vector Analysis.
Prescriptive, third term, freshman year. (4 units)

460, 461, 462. Carcurus—The aim of this study in Differ-
ential and Integral Calculus is to familiarize the student with
the processes and methods that are continually applied in the
various branches of science and engineering. Required in all
courses, throughout the sophomore year. (12 units each term)

464. DirrerexTiaL Equations—Especially designed to be
helpful in the problems of physics, mechanics, and electrical
engineering. Required in Physics and Engineering, third
term, junior year. (Van Buskirk) (15 units)

465. DrrrerextiaL Equarions—Similar to 464. Preserip-
tive, first or second term, junior year. (6 units)

470. Proapruiry axp Leasr Squares—This subject aims to
enable the scientific worker properly to judge and improve the
accuracy of his work. Numerous problems are given to illus-
trate the methods of adjusting observations and determining
the precision measures of the results. Criteria for the rejec-
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tion of doubtful observations are considered and methods of
representing the results of approved observations by curves
or equations are given. Prescriptive, second term, junior
vear. (Wolfe) (5 units)

474, 475. Apvaxcep Carcurus.—Planned to extend the knowl-
edge gained from the previous studies in Calculus and Analytic
Geometry and to lay a better foundation for advanced work
in mathematics and science. Required in Physics and Engineer-
ing and Chemistry courses, first and second terms, junior year.
(Wear) (9 units each term)

478, VEecror Awnavysis.—In this course the fundamental oper-
ations of vector analysis are developed, using the notation of
(Gibbs, and the use of the analysis is illustrated by means of
examples in mechanics and other branches of mathematical
physics. Complex quantities are also represented by vectors
and some geometrical applications are indicated. Second term.
(Bateman) (15 units)

480. Derinrre InteeraLs.—In this course the definite inte-
gral will be rigorously defined and such fundamental topics
as line integrals, surface integrals, Green’s Formula, func-
tions defined by integrals, will be considered. Prerequisites:
464, 474, 475. First term. (Birchby) (9 units)

482, 483. FuxcrioNs oF A CoMmMPLEX VariaBik.—Treats of
complex numbers, their algebraic combinations and geometric
representations; rational functions of a complex variable and
their conformal representations; continuities, derivatives,
integrals, series developments, periodicity, and conformal rep-
resentations of single valued and many valued analytic func-
tions. Prerequisites: 464, 474, 475, 480. Second and third
terms. (Wolfe) (9 units each term)

486, 487, 488. DirrereENtTiaL GEOMETRY.—Geometrical ideas
gained in previous courses will be extended, and the methods
of the calculus applied to twisted curves and surfaces.
Prerequisites: 464, 474, 475. (Wear) (6 units each term)
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GEOLOGY

Proresson W. Howarp Crarve

Courses 521 and 522 are required of all students dur-
ing the junior year. The assumption is that the in-
tellectual equipment of any educated man, whether he
be a scientist or not, is incomplete without some ac-
quaintance with the fundamental principles of geology.
The object is cultural rather than technical; the student
is led to appreciate the immensity of geologic time, the
nature and work of the forces of inorganic evolution,
and the broad panorama of life of all times. The treat-
ment of the physical side of the subject emphasizes
structural relationships with the object of training
the student to reason, so that this introductory course
may serve as a foundation for more advanced work. The
historical presentation aims to treat in careful detail a
few well selected examples illustrating the evolution of
types and to avoid the confusion incident to too much
detail.

Provision is made for frequent inspection trips to
neighboring regions; few places afford facilities of
greater interest to the geologist than ILos Angeles
County.

Courses 525 and 526 are elective courses for those
who desire further work of a more technical character.

521, 522. Georosy.—A presentation of the broader facts of
the subject from the latest viewpoint and with due regard to
the cultural value of the science; the history of the earth, the
work of inorganic evelution, stellar as well as terrestrial. Re-
quired in all courses, first and second terms, junior year.

(6 units each term)
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525. MixeraLoey.—A study of the elements of crystallog-
raphy, and of the physical and chemical properties, uses, and
determination of the more common minerals. Prescriptive,
third term, junior year. (6 units)

526. Georoey.—Treats of the nature and distribution of
geologic resources of industrial importance. Prescriptive, third
term, senior year. (6 units)
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ECONOMICS AND HISTORY
Proressor PAvi Pericorn
Mgz. Auserr A. MeRRILL
Mr. Epwarp C. BARReTT

The subjects in this group have the two-fold pur-
pose of giving the student an insight into fundamental
economic principles, and of acquainting him with some
of the aspects of the practical operation of business
enterprises. They furnish the important connecting link
between the technical engineer and the man of affairs.
Some of the subjects not strictly technical are a proper
part of the equipment of any educated man.

551, Gexerai Economics.—The principles of economics gov-
.erning the production, distribution, and consumption of wealth,
with particular reference to some of the important business
and social problems of the day. Regquired in all courses, third
term, junior year. (6 units)

552. Economic Hisrory.—A study in the economic inter-
pretation of history. This subject is treated concretely by
tracing the development of a single world-wide industry from
its early beginnings in such a way as to show the influence of
economic factors in general history and especially on inter-
national relationships. Required in all courses, first term,
senior year. (2 units)

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

554. Taxarion.—A study of existing taxes with some con-
sideration of the fundamental principles. Required in the
course in Engineering and Economics, second term, senior year.

(4 units)
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556. SerectED Ecoxomic ProBrEms.—A development of the
course in General Economics, presenting a fuller treatment of
specific problems such as: transportation, agriculture, labor
legislation, socialism, present labor policies. Required in all
courses, first term, senior year. (4 units)

561. AccouNting.—A study of the principles of accounting
from the standpoint of the business manager or the engineer.
Included in the work are the following topics: Capitalization,
depreciation, bond valuation, financial reports, banking and
railroad accounting, together with a limited amount of book-
keeping practice. Required in Engineering and Fconomics
courses, second term, junior year, and in Electrical, Mechan-

ical, and Civil Engineering courses, second term, senior year.
(8 units)

564. Cost AccountiNe.—A study of the methods of deter-
mining costs in industrial enterprises; of the means used to
find direct cost of material and labor, and of the methods of
distributing indirect costs or general or “overhead” expenses.
Required in the course in Engineering and Economics, first
term, senior year. (8 units)

565. Bankixe—The economic principles of money and
banking, including a survey of the different banking systems
in operation in the United States, and of the Federal Reserve
Act of 1913. The subject is treated from the point of view of
the relations of a business man to the bank, rather than the
technical detnils of banking procedure. Required in the course
in Engineering and FEconomics, third term, junior year.

(5 units)

566, Secuarries—A study of securities and investments, in-
cluding the different kinds of securities: government, railroad,
industrial, public utility, etc.; the methods of issuing securi-
ties; rates of income; and the effect of supervision by public
service commissions. In the work of the subject one of the
leading financial journals is read and discussed, to give famil-
iarity with business usage. Required in the course in Engineer-
ing and Economics, third term, junior year. (8 units)
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575. Business Law.—The principles of law as applied to
business affairs, including discussion of such fundamental topics
as the definition of law, its sources, and the distinction be-
tween law and equity, and a brief study of the law governing
contracts, negotiable instruments, agency, partnership, corpo-
rations, and employer’s liability. Required in Electrical, Me-
chanical, and Civil Engineering courses, third term, senior year.

(6 units)

576, 577. DBusiness Law.—Similar in scope to 575, but giving
a more extengive treatment of the different subjects considered.
Required in the course in Engineering and Economics, third.
term, junior year, and first term, senior year.
(8 units each term)

580, 581, 582. Commercian OreaNizaTioN.—Typical forms of
organization, such as individual, partnership, corporation, asso-
ciation, and holding company, for the carrying on of business
are investigated and compared. The fundamentals of financial
reports. methods of promoting, plans for capitalization, and
underwriting of securities, are studied. In the second term
particular attention is paid to marketing, including advertising.
Required in the course in Engineering and Economics through-
out the senior year. (8 units each term)

583, 584, 585. IxpustRiar MaNacEMENT.—Methods in use for
the conduct of successful business enterprises are studied in
their- general and particular application. Attention is given to
such questions as factory location, building design, routing of
work, executive organization, standardization, selection of em-
ployees, “scientific management,” wage systems, welfare im-
provements, ete. In connection with the study visits are made
to the most illustrative factories, warehouses and stores in the
vicinity. Required in the course in Engineering and Economics
throughout the senior year. (8 units each term)
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588. Amemrican GovErNmMENT.—A study of the American
constitutional system as shown in the working of the Federal,
State and local governments. Required of students who do
not offer United States History and Government as an admis-
sion subject, first term, sophomore year. (6 units)

589, Muxicrearrries—An examination of the origin, de-
velopment, and organization of the modern city, and a com-
parative study of municipal government in Europe and
America. Special attention is given to a comparison of the
operation of the three characteristic forms of city government
in the United States: Federal, Commission, and City Manager.
Required in the course in Engineering and Economics, second
term, senior year. (8 units)

593, I~NpustRIAL Praxts.—A study of the methods that are
employed in machine shops and manufacturing plants. The
course is sirilar in scope to 583-585, but briefer, and especially
adapted to the needs of the practicing mechanical engineer.
Required in Mechanical Engineering courses, second term,
senior year. (6 units)
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ENGLISH AND HISTORY

Proressor Crinton K. Jupny

ProrEessor PAvL Perrcorn

AssociATE Proressor GeorGe R. MacMINN
AssocIATE Proressor JouN R. MACARTHUR

The Institute requires for graduation a four-years’
course in English, with a complementary study of His-
tory and Current Topics. The work in English com-
prises both composition and literature. A thorough
grounding is given in the principles and practice of
both written and spoken English, with special attention,
in the later years, to the particular requirements of the
technical professions. The instruction in literature is
intended to familiarize the student with masterpieces .
and to give him an appreciative acquaintance with the
best literary products of the present time. It is be-
lieved, however, that the cultural value of this study
would be incomplete without collateral instruction in
history and critical discussion of current topics. A fu-
sion of English and history is therefore effected, with
the general aim of broadening and deepening the stu-
dent’s sense of values in the world of cultivated society,
of strengthening his capacity for good citizenship, and
at the same time of heightening his ability to use the
English language to the best advantage in both profes-
sicnal and social life. It is to be noted also that the
formal courses in these subjects do not exhaust the at-
tention given to the student’s English; all written work,
in whatever department of study, is subject to correction
with regard to English composition.
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601, 602, 603. ExcerisH aAxp History.—This course is de-
signed to give the student a thorough review of the principles
of composition; a familiarity with some of the great names
and works of English literature; and an introductory reading
in modern history. Special emphasis is placed on theme-writing.
The weekly exercises in composition are corrected not only for
the mechanics of spelling, punctuation, and grammar, but also
for the qualities of clearness, exactness, and force in the ex-
pression of thought. The student is offered every encourage-
ment to self-cultivation, and is expected to show signs of his
intellectual growth in the increasingly effective form and matter
of his written and oral work. Required in all courses, through-
out the freshman year. (9 units each term)

[The work of the freshman year in English and History is
supplemented by the writing and correction of papers in con-
nection with the course in Orientation. The aim is to have
these papers expressive of the individual student’s imagin-
ative and reflective reaction to the subjects discussed in that
course. See page 126.]

604, 605, 606. ExcrisH axp History.—For the years 1920--
1921 and 1921-1922 this course will be primarily in history.
Lectures on the history of Europe and America since 1770 will
be supplemented by class discussions and exercises to ensure
a grasp of the fundamental ideas, the events and movements
underlying present social and political conditions. Required in
all courses, throughout the sophomore year.
: (4 units each term)*
607, 608, 609. Exncrisa axp Cumrext Torics.—The literary
interest of this course devotes itself to some of the more impor-
tant works in English and American literature, with emphasis
on recent and contemporary writers. Approximately one-third
the time is given to discussion by members of the class of cur-
rent topics, political, social, and scientific. In this connection
special attention is paid to the principles of argumentation and
debate. Required in all courses, throughout the junior year.
(6 units each term)

For classes entering September, 1921, and thereafter six
units per term will be devoted to this subject.



120 CALIFORNIA INSTITUTE OF TECHNOLOGY

610, 611, 612. ExcrLisu axp Curerent Torics.—This course is

a continuation of the work done in the junior year. Special

instruction is also given in the kinds of technical writing that

the student nearing graduation should be qualified to under-
take. Required in all courses, throughout the senior year.

(6 units each term)

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

617. Seerring.—This course may be prescribed for any
student whose spelling, general or technical, is unsatisfactory.
Prescriptive. (2 units, any term)
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FOREIGN LANGUAGES

Proressor Pavr PEericorn

Mz, Carr J. BERGMAN

The courses in this department are primarily ar-
ranged to meet the needs of men who find it necessary
to read scientific treatises in French and German. Cor-
rect pronunciation and the elements of grammar will be
insisted on, but the emphasis will be laid on the ability
to read with accurate comprehension.

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

641, 642, 643. EreMENTARY FRENCH.—A course in grammar,
pronunciation and reading that will provide the student with
a vocabulary of extent and accuracy sufficient to enable him to
read at sight simple scientific prose. Accuracy and facility will
be insisted upon in the final tests of proficiency in this course.
Prescriptive for aspirants to higher degrees in Physics and
Chemistry. (9 units each term)

661, 662, 663. ErLemeENTARY GERMAN.—A course in plan
similar to Elementary French. Required in Physics and En-
gineering, Chemical Engineering, and Chemistry courses
throughout the sophomore year. (10 units each term)

671, 672. SciExTiric GErMan.—A continuation of German
661-663, with special emphasis on the reading of scientific liter-
ature. Required in the course in Physics and Engineering, first
and second terms, junior year. (9 units each term)
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ENGINEERING DRAWING

Mg, WicLiam J. AUBURK
Mg, Hoxsie Y. Smitu
Mr. GLexyx H. Bowrus
Mg. Frep J. CONVERSE
Mg, Warter W. OecIer
Mg, Raymonp W. Acr

The courses in Engineering Drawing are -arranged to
equip the student with the technique of graphic expres-
sion necessary for the development of his future profes-
sional work. The instruction comprises practice to
develop manual facility in the use of instruments, exer-
cises to develop speed and accuracy in the application
of the methods of projection, dimensioning, and letter-
ing. The essentials of descriptive geometry are used
in the solution of numerous practical examples which
are designed to develop in the student the ability to
visualize the object and to describe it in the language
of projection. The freechand sketching of machine
_parts is followed by accurate pencil drawings of details
and assemblies, which are then traced in ink and blue-

printed ready for use in the shop.

701, 702. Drawinc aNp Lerrerine.—Involves the use of
instruments, geometric construction, orthographic projection,
and principles of dimensioning. Practice in the construction
of freehand Jetters adapted to use on working drawings, and
the layout of titles. Required in all courses, first and second
terms, freshman year. (6 units each term)

708. Descrierive GEOMETRY AND PemspEcrive.—A study of
simple problems in lines, planes, and solids, illustrated by the
solution of practical problems; studies in intersections and
developments, isometric and perspective drawing. Particular
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emphasis is laid on neatness and conformity with the speci-
fications. Isometric and perspective sketching of machine
parts. Design sketching without the use of models. Required
in all courses, third term, freshman year. (6 units)

705. Macuive Drawine—Detail sketches of machines in
the shop and laboratory, followed by detailed drawing suit-
able for shop use.. Emphasis is placed on general principles
and the best accepted methods of representation. Required in
Electrical, Mechanical, and Civil Engineering courses, first
term, sophomore year. (3 units)

706. MacHine Drawine.—A continuation of work in course
705 with practice in sketching, detailing, tracing, and making
assembled views. A study of blueprints and an acquaintance
with the details of good commercial practice. Required in.
Electrical and Mechanical Engineering courses, third term,
sophomore year. (7 units)

708. Macmixe Drawine.—Similar to course 705. Required

in Chemical Engineering courses, third term, junior year.
(8 units)

SHOP INSTRUCTION

Mr. Warter W, MARTIN
Mg. Francis W. MAXSTADT
Mer. ArraUR F. HaLL
Mr. Oscar L. Hearp

The aim of the subjects listed under this heading is
the experimental determination of the more easily
observed properties of the materials used in engineering
construction, and the effects on such materials of the
various manipulations and treatments common in the
mechanic arts. Ior convenience, these subjects are given
in shop laboratories suitably equipped for wood and
metal working, and it is assumed that during the prep-
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aration of specimens and the experiments the student
will acquire some skill in the handling of tools and
machines and an understanding of the practical appli-
cation of the processes studied.

741. Woon WorkiNG. ProreaTiEs oF Woop axD OTHER Ma-
TERTALS UsEp ¥ Timeer ConstrucrioNn.—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.

742. Foreixe. Hor WorkiNe or Merars.—Experimental
study of the strength, hardness, ductility, etc., of steel, wrought
iron, cast iron and other metals; their behavior when worked
at high temperatures; ability to unite by welding in forge or
oxy-acetylene flame; effects of case hardening, sudden cooling,
annealing on various metals; essential requirements in the de-
sign and operation of forges, heating-furnaces and metal work-
ing tools or machines.

743. ParrERN MakiNG. MEerarL CASTINGS AND THE PATIERNS
Tuereror.—Lectures on the requirements of patterns for metal
castings; the necessity for and the determination of the
amount of shrinkage, draft and other allowances; the effects
of chilling and other heat treatments on cast metals; study
of moulding methods and pattern construction.

744. MacuiNe Smor. Corp WorxiNe oF MEerars.—Experi-
ments in the cutting of metals with shears, files, cold chisels and
drills, in lathes and other machine tools, with especial regard
to the hardness and other properties of the metals, and the
suitability of the tool cutting-edge; effect of speed and feed in
machine tool operation; methods of laying out work; experi-
mental determination of necessary accuracy in the fitting of
machine parts. ‘
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741-744. (Above subjects) Required in all courses, through-
out the freshman year, or first three weeks of summer vaca-
tion. (12 units for the year)

SHOP EQUIPMENT

The shop equipment formerly owned by the Institute is now
the property of the Pasadena High School; it has been installed
in the new High School shop buildings and many additions and
improvements have been made. These shops are easily accessible
from the campus, and the Institute has exclusive use of this
equipment and the services of the instructors on certain days
for Institute students. The wood working, pattern making,
forge and machine shops are all amply equipped to carry on the
work of the Institute as outlined above.

COLLATERAL SUBJECTS

751, 752, 753. ENGINEERING JoURNALS.—Recent developments
and noteworthy achicvements in engineering practice are ob-
served and discussed; the student is required to report in
abstract on articles of interest appearing in the successive
issues of the particular engineering publication assigned to him;
and is expected to keep individual abstract files of such articles
as promise to be of value for reference in his later professional
career. A short paper covering some notable development, or
the year’s progress in éome line of engineering work, is required
of every student at the close of each year’s course. Required
in Electrical, Mechanical, and Civil Engineering, and Engineer-
ing and Economics courses, throughout the junior year.

(2 units each term)

757. TecanNicar JourNais—A study and discussion of
selected articles appearing in the journals and proceedings
of the national engineering societies. The object is to tie
the work of the class room to the more specialized work of the
practicing mechanical engineer, and to create an interest in
the work of the technical societies. Required in Mechanical
Engineering courses, third term, senior year. (8 units)
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771, 772, 773. ORIENTATION.—A course of lectures to fresh-
men by men of eminence, designed to help the student “find
himself.,” Such topics as Personal Hygiene, Good Manners,
How to Study, and the Obligations of College Life are dis-
cussed during the first term. During the second and third
terms the treatment becomes more objective, aiming to provide
a conspectus of the fields of engineering and science, with a
special view to preparation for an intelligently chosen pro-
fessional life. Required in all courses, throughout the fresh-
man year. (2 units each term)

MILITARY TRAINING

CarraiN Hans KraMmERr

MastEr SERGEANT Joserm LAracy

Starr SereeanNt Louis H. Banmey

SErGEANT WirLriam M. Pouxnps

RecIMENTAL CoMMmissary SercEanT Witriam C. Coox

By direction of the Secretary of War, an Engineer
Unit of the Senior Division, Reserve Officers’ Training
Corps, is maintained at the Institute, under supervision
of an officer of the Corps of Engineers, Regular Army,
detailed by the War Department, who is designated as
Professor of Military Science and Tactics.

The primary object of the Réserve Officers’ Training
Corps is to provide systematic military training for the
purpose of qualifying selected students as Reserve Offi-
cers in the military forces of the United States. This .
object is attained by employing methods designed to fit
men physically, mentally, and morally for pursuits of
peace as well as pursuits of war.

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

All freshmen and sophomores are required to take
Military Training. Satisfactory completion of the two
years of the Basic Course is a prerequisite for gradua-
tion. Uniforms, text-books, and other equipment are
provided by the government and are loaned to the stu-
dents while pursuing the Basic Course.

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

camp.

781, 782, 1783. Mmirary SciExce aNDp Tacrics (Basic
Course).—Freshman work consists of drills, lectures, and reci-
tations in the infantry drill regulations, the small arms firing
manual, interior guard duty, hygiene, sanitation and first aid,
military courtesy and discipline. Practical instruction is
given in knots and lashings, field fortifications, signaling,
machine gunnery, map reading and sketching, and ponton
bridge construction. Required in all courses, freshman year.

(4 units each term)

784, 785, 786. Miuitary SciENce aND Tacrics (Basic
Course).—Sophomore work consists of drills, recitations, and
conferences covering the following subjects: infantry drill
regulations, small arms firing manual, non-commissioned offi-
cers’ manual administration, and minor tactics. Practical
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instruction is given in knots and lashings, blocks and tackles,
gins and shears, field fortifications, sketching, and ponton
bridge construction. (4 units each term)

Members of the Reserve Officers’ Training Corps
who have completed two academic years of service in
the Basic Course (or the authorized equivalent of such
service) and have been selected by the President of the
Institute and the Professor of Military Science and
Tactics as qualified for further training are eligible for
admission to the Advanced Course. Such selected
students receive a money allowance from the United
States Government for commutation of rations of
approximately forty-five dollars ($45.00) per term.
They are required to attend one Advanced Summer
Training Camp (six weeks’ duration) prior to their
graduation before becoming eligible for appointment as
Reserve Officers. The government furnishes clothing,
food, and quarters, pays travel expenses, and pays each
advanced student one dollar ($1.00) per day for attend-
ance at this summer camp. The Advanced Course covers
the instruction necessary for the training of the stu-
dents in the duties of a Commissioned Officer, who must
be not only schooled in the theory of war, but skilled
also in practical leadership, with trained judgment,
resourcefulness, and initiative, a master in the supreme
art of handling men.

787, 788, 789. MiLrrary SciENce aNp Tacrics (Advanced
Course).—Junior work consists of recitations and conferences
on the following subjects: field service regulations, field for-
tifications, demolitions, roads, and practical exercises in map-
ping. Elective in all courses, junior year. (9 units each term)
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790, 791, 792. Mriitary Screxce aNp Tacrics (Advanced
Course).—Senior work consists of recitations and conferences
on the following subjects: military bridges, military law,
military history and policy of the United States, hippology,
permanent fortifications, and elements of strategy. Elective
in all courses, senior year. (9 units each term)

PHYSICAL EDUCATION

AssistanT PrOFEssoR Sam A. TeNson
AssisTANT ProrFessor Raymonp F. Carn

Every new student must have the approval of the
Department of Physical Education before his registra-
tion is complete; all other students must satisfy the
Department that they are physically - qualified to con-
tinue the work for which they are registered. Should a
student invite the impairment of health by neglect of
physical exercise and personal hygiene, the faculty will
use its discretion in limiting his assignment of courses
of study. 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 sub-
sequent success.

Indvstrial efficiency and good citizenship can be
obtained only on an adequate physical basis. Conse-
quently the program of physical education is designed
to give general physical development to all. The aim
is to insure health with perfect functioning of all organs
of the human body, in order that the individual may
meet his physiological obligations to himself, to his fam-
ily, and to his country. When a student has completed
the year’s work he should exhibit. some progress in
attaining the following results: (1) strength and endur-
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ance, self-respecting and erect carriage of the body, and
neuro-muscular control; (2) aggressiveness, self-confi-
dence, courage, decision, perseverance, and initiative;
(8) self-control, self-sacrifice, loyalty, cooperation,
mental and moral poise, a spirit of fair play, sportsman-
ship, the ability to lose without sulking and to win
without boasting.

The Institute is a member of the Southern California
Intercollegiate Athletic Conference. Representative
teams in the major sports are developed and trained by
experienced coaches. Fair-spirited and clean-cut ath-
letic competition is encouraged as a part of the phys-
ical program for its social and physical values, and as
a foundation of genuine college spirit.

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

(8 units each term)

THESIS
800. TuEesis or ENGINEERING ProBLEMS.—A thesis
will be prepared or an equivalent amount of work done
in solving assigned engineering problems. The thesis
may be either an account of some investigation, or an
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original design accompanied by a complete exposition.
Subjects of theses should be selected with the approval
of the professor in charge at the close of the junior
year, and formal “progress” reports submitted at the
end of the first and second terms following. The thesis
must be submitted to the faculty for approval at least
one month before commencement. FEngineering prob-
lems will be of a comprehensive nature, selected with a
view to correlating various fundamental subjects in
their application. All problems and theses, and rec-
ords of work done in preparation therefor, remain the
property of the Institute, and may not be published
except by its authority. The amount of credit depends
upon the course. See pages 75-94.

[For a description of the Thesis requirements in the Chem-
istry and Chemical Engineering courses, see page 99.]
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Begrees Conferved Inue 13

DOCTOR OF PHILOSOPHY
Roscoe GiLkey Dickinson

MASTER OF SCIENCE
Day EHRENFELD Howarp Domer HoENsHEL
Ernest Haywoon Swrrr

BACHELOR OF SCIENCE
Hanrwick MiTcHELL Barnes Harorp RarpH LINHOFF

Pavr Davip Barrox Frank Remn MosHER
Virein HoLmEes BEsT Russerr. MorrEY OTIs
‘WARREN L. BUESCHLEIN Ivax LEroy PAYNE

A1ri0 Bissmr Wirtriam C. RENSHAW
James RoeerT Brack RoscoE R. RocKAFIELD
Bruce Burns MARK SAWYER

Groree Lewis Cory Davip FREDERICK SMITH
PauL NEwmaN CrosBy Doxarp DEWirT SMITH
Eisrince ALvar GOODHUE RoBerT CarSON SMITH
AsBramaMm L. HOLLINGER, JR. Harry PrenTICE ST, CLAIR
Epwarp Vicror Hounsern GEORGE OTT0 SUMAN
TrERON C. HOUNSELL Lyrovp Exsiaxy TowNE
Harvey Wavrter Hovuse James RavymoNp WiLsoN
‘WarLter ALLEN KEITH RoscoE ErrETT WOODBURY

JouN Crark LEWIs

Yrizes
TRAVEL SCHOLARSHIPS
JUNIOR PRIZE
Raymonp WELLINGTON AGER

FRESHMAN PRIZE
Doxatp H. LoueHRIDGE

DU PONT SCHOLARSHIP IN CHEMISTRY
Ricaarp McLeaN BAncer



Ruoster of Students

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

GRADUATE STUDENTS

Name and Home Address Course Local Address
Borax, RoBerT STUART Ch. 1122 Division Street
B. S., Massachusetts Institute Pasadena

of Technology, 1919

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

Bowrus, GLeNN Harr G. 1425 Lyndon Street
B. S. in Electrical Engineering, South Pasadena
Purdue University, 1912
South Pasadena, California

BozortH, RicHARD MILTON Ch. 1122 Division Street
A. B, Reed College, 1917 Pasadena
Portland, Oregon
Cox, Epwin PAYNE Ch. 870 S. Euclid Avenue
B. S., Univ. of Oregon, 1920 Pasadena
Salem, Oregon

Forster, GEORGE G. 658S. El Molino Avenue
E. E., Lehigh Univ,, 1914 Pasadena
Pasadena

Friesner, James Towerr,  Phy. B, 2217 S. Figueroa Street
A. B., Univ. of California, 1916 Los Angeles
Los Angeles, California
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GRADUATE STUDENTS—Continued

Name and Home Address Course

HeNNY, GEORGE CHRISTIAN Phy.
A. B., Reed College, 1920
Portland, Oregon

Hiir, FrRank J. Phy.
B. S, Earlham College, 1919
Richmond, Indiana

Hueer, HaroLn VINCENT Ch.
B. Chem., Cornell Univ., 1917
M. A., Columbia Univ., 1920

Los Angeles, California

1

MaxsTapt, FraNcis WILLIAM G.
M. E., Cornell University, 1916
Pasadena

Oris, RusseLt MorLEY Phy.
B. 8., California Institute of
Technology, 1920
Pasadena

Ries, EMiL DursiN Ch.
S. B., Univ. of Chicago, 1920
Chicago, Illinois

SmrtH, Davip FREDERICK Ch.
B. S, California Institute  of
Technology, 1920
Springdale, Connecticut

WaRrReN, Enwarp KuvuxaarpT Ch,
A. B.,, Harvard Univ., 1920
New York City

‘Wvurrr, RoBert GrOOS Ch,
B. A., Univ. of Texas, 1919
Torreon, Mewxico

Local Address
1122 Division Street
Pasadena

488 QOakland Avenue
Pasadena

691 S. Harvard Blvd.
Los Angeles

105 S. Meredith Avenue
Pasadena

1286 Stevenson Avenue
Pasadena

422 S. Lake Avenue
Pasadena

112 N. Catalina Avenue
Pasadena’

2 Adams Court
Pasadena

628 Center Street
Pasadena
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SENIOR CLASS

Name and Home Address

AGER, RavymoND WELLINGTON

Pasadena

ArNoLDp, JESSE

Course

E.

C.

Huntington Beach, California

Barnes, MaxToN M.
Monrovia, California

BarxETT, HAROLD ARTHUR
Corona, California

BARNSDALE, GARNETT
Los Angeles, California

BeMAN, WILLARD J ARVIS
Pasadena

Boegs, CHESTER ALBERT
Pasadena

Burxks, JESsE
Venice, California

Casg, HExry R.
Pasadena

CATLIN, ALLIN, JR.
Fairmont, Minnesota

CuamrioN, Eopwarp LEes
San Diego, California

CHANDLER, LAWRENCE Fraxcis E.

Glendale, California

/ CLARKE, PHaIiLIP SEYMOUR

Beverly Hills, California

Craic, RoBerT W.
Burbank, California

E.

Ch.E.

Ch.E.

M.

Ch.E.

Ch.

M.

Local Address
315 S. Catalina Avenue
Pasadena

100 S. Michigan Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

1120 Steuben Street
Pasadena

127 W. Avenue 52
Los Angeles

65 S. Parkwood Blvd.
Pasadena

889 S. Los Robles Ave.
Pasadena

Dbrmitory
Pasadena

188 S. Catalina Avenue
Pasadena

623 W. Avenue 54
Los Angeles

Dormitory
Pasadena

417 S Catalina Avenue
Pasadena

209 8. Michigan Avenue
Pasadena

Dormitory
Pasadena
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SENIOR CLASS—Continued

Name and Home Address
Drow, Joux ErLis
Long Beach, California

Forey, Epwarp GALBRAITH
Los Angeles, California

Fox, Josepu
Los Angeles, California

Hamsroox, RicHArD Epwarp

Pasadena

Haze, RoserT J.
Lios Angeles, California

Hrvrr, James E.
Pasadena

Honsaker, Horron Howarp

Pasadena

Hoobp, Joux HiraM
Pasadena

Horpxins, Georce Harorp
Pasadena

Kreix, Arraur Louis
Lios Angeles, Californiua

Korx, Louis
Los Angeles, California

LavaeNino, GERALD A.
Pasadena

LEE, SMmrru
Alhambra, California

Maier, Josepu B.
GQlendale, California

Course

Ch.E.

E.

Ch.

Phy.E.

C.

Local Address
160 N, Craig Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

1037 S. Boyle Avenue
Los Angeles

1826 Lincoln Avenue
Pasadena

417 S. Catalina Avenue
Pasadena

N

135 S. Wilson Avenue
Pasadena

959 Topeka Street
Pasadena

919 E. California Street
Pasadiena

138 N. Catalina Avenue
Pasadena

Dormitory
Pasadena

988 N. Western Avénue
Los Angeles

593 E. California Street
Pasadena

603 N. Wilson Avenue
Alhambra

608 N. Adams Street
Glendale
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SENIOR CLASS—Continued

Name and Home Address Course

Maxosky, Fraxk C. C.
Santa Ana, California

McCrea, TrumaAN F. E.

Tengchowfu, Shantung, China

Mintie, Erxest Hovyr M.

Los Angeles, California

Morrison, LrLoyp ELvERTON C.
Pasadena
MvurLin, Wy~NNE B. C.

South Pasadena, California

ParmeLEE, Encar WiLsoN M.
Pasadena
Porrs, CLiFrorp M.

Santa Ana, California

QuirmsacH, CHARLES FrEDRICK  E.

Needles, California

RaymoxND, ALBErT L. - Ch.

Pasadena

Rey~orps, MayNarp Srvckey Ch.E.

Alhambra, California

ScrisNer, HENeY IrviNG E.
Pasadena

Seaver, Epwarp Dewey C.
Pasadena

Simpson, CHARLES FiLLMORE Ch.

Monrovia, California

SMrITH, SINCLAIR
Pasadena

Phy.E.

Local Address
1100 Chicopee Street
Pasadena

516 N. Fair Oaks Ave,
Pasadena

3715 E. Fifth Street
Los Angeles

724 N. Marengo Avenue
Pasadena

1620 Mission Street
South Pasadena

223 N. Marengo Avenue
Pasadena

2746 W. 9th Street
Los Angeles

Dormitory
Pasadena

382 E. California Street
Pasadena

907 N. Stoneman Avenue
Alhambra

358 Acacia Street
Pasadena

759 I.incoln Avenue
Pasadena

247 N. Magnolia Avenue
Monrovia

102 N. Michigan Avenue
Pasadena
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SENIOR CLASS—Continued

Name and Home Address Course
SeENCE, ArTHUR WARD E.
Los Angeles, California

/~ Stamy, ALFRED J. Ch.
Los Angeles, California

" Stenzer, Ricamaro Werser  Ch.E.
Los Angeles, California

Turrirr, PArx LoveEsoy Ch.
A. B., Univ. of Redlands, 1920
Long Beach, California

Local Address
1024 N. Coronado Street
Los Angeles

419 S. Catalina Avenue
Pasadena

209 S. Michigan Avenue
Pasadena

435 S. Lake Avenue
Pasadena

JUNIOR CLASS

Name and Home Address Course
Apawms, Doxarn C. M.
Pomona, California

/ ALtes, Gorbox A. Ch.
Alhambra, California

Bapcer, Ricxmarp McLEAN Ch.
Monrovia, California

Barnuire, Harowo S. C.
Pasadena
Barry, Braxe Evwoop C.

Los Angeles, California

Bear, Rarston ErRNEST k. hﬂ‘
Hemet, California

Bewiorr, BEx C.
Los Angeles, California

BroprLe, CHARLES JONATHAN M.

Berkeley, California

Local Address
435 S. Lake Avenue
Pasadena

2100 S. Sixth Street
: Alhambra

215 Highland Place
Monrovia

1251 N. Sierra Bonita
Avenue Pasadena

Dormitory
Pasadena

323 8. Chester Avenue

Pasadena
Dormitory

Pasadena
Dormitory

Pasadena
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JUNIOR CLASS—Continued

Name and Home Address
BLAKELEY, LoREN ErLsworTH

Los Angeles, California Eng.Ec.

Brapy, Harorp MicHAEL M.

Los Angeles, California

BuikrLey, Orcort REEDER E.

Lancaster, California

CariLanp, ALFrep C, . M.

Santa Ana, California

CLEVER, GeorcE H. C.

Van Nuys, California

CrissmaN, Rosert J, E.

Santa Ana, California

Daee, Hurston Wirriam
San Diego, California

DarxeLy, DoxALd WHITELEY M.

Santa Ana, California

Dr Vo, Jav J. M.
Santa Ana, California

Ers, Louss H. Eng.Ee.
El Segundo, California

Freming, TroMmAs JEFFERSON E.

Pasadena

GARFIELD, ARTHUR JULIUS, JR.

Pasadena Eng.Ee.
Griiies, Rosert Ch.E.
Alhambra, California
GrAY, GEORGE DoNaLh Ch.E.

Pueblo, Colorado

Course

Eng.Ec.

Local Address
394 S. Michigan Avenue
Pasadena

124 E. Avenue 39
Los Angeles

339 S. Chester Avenue
Pasadena

851 S. Euclid Avenue
Pasadena

116 S. Michigan Avenue
Pasadena

Dormitory
Pasadena

196 N. Chester Avenue
Pasadena

Dormitory
Pasadena

139 S. Catalina Avenue
Pasadena

351 S. Euclid Avenue

Pasadena

1062 Maple Street
Pasadena

38 S. Lake Avenue
Pasadena

1101 N. Stoneman Ave,
A}hambra

1127 Orange Street
Los Angeles
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JUNIOR CLASS—Continued

Name and Home Address Course
" Groar, EpduxNp TorbHOFF E.
Whittier, California
Haxw, Avserr D, Phy.E.
Pasadena
Hatmaway, Epwarp A. M.
Los Angeles, California
Hawwiey, Georce NEWTON Ch.E."
Oxnard, California
Hzss, Eowarp ReExns E.
Los Angeles, California
Hrickey, ARTEMAS S., JR. E.
Los Angeles, California
Hircmcock, GREGORY DavyTOoN
Van Nuys, California FEng.Fe.
Hox~NsAkEr, Joun, Jr. C.
Pasadena
© Hoeper, Fraxcis Locax Phy.E.
Pasadena
Howarn, Jorx Harorp M.
© San Diego, California
Howe, Grex~ Erviorr E.
Los Angeles, California
Kerra, Cuyoe RosweLL Phy.E.
Pasadena
Keyp, Epwarp G. C.
Pasadena

Kx~reuT, ALFrRED WHEELOck Ch.E.
Glendale, California

Local Address
351 S. Buclid Avenue
Pagadena

665 Galena Avenue
Pasadena

1565 W. Twenty-third St.
Los Angeles

Dormitory
Pasadena

2012 8. Grand Avenue
Los Angeles

351 S. Euclid Avenue
Pasadena

304 S. Mentor Avenue

Pasadena

959 Topeka Street
Pasadena

1047 E. Colorado Street
Pasadena

625 E. California Street
Pasadena

426 S. Alexandria Ave.
Los Angeles

1801 Forest Avenue
Pasadena

1583 E. Colorado Street .
Pasadena

1305 E. California Ave.
Glendale
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Pasadena

. JUNIOR CLASS—Continued

Name and Home Address Course Local Address
Konrz, RusseLt Harry E. 831 Grand View Avenue

Los Angeles, California Los Angeles
Larsoxn, LinNg CLARENCE E. 38518, Euclid Avenue

Los Angeles, California Pasadena
LEARNED, KENNETII AYLWIN E. 132 N. Ruclid Avenue

Pasadena Pasadena
LeAviTT, WARREN BUrTON M. 89 S. Catalina Avenue

Ontario, California Pasadena

. Lewis, Howarp Brapsury M.  Dormitory

Pacoima, California Pasadena
Lummis, QuiMvu JorpAN C. 200 E. Avenue 43

Los Angeles, California Los Angeles
MacpoNALD, JOEN ARTHUR C. 991 Palm Terrace

Pasadena Pasadena
MackeNzig, Dovcras C. C. 2430 Mohawk Street

Lamanda Park, California Lamanda Park
Macurpa, MALcoLM E.

El Monte, California El Monte

0 Marsz, Harnax Nemw M. 625 E. California Street

San Diego, California - Pasadena

AURER, FrEDERIC A. Ch.E. Dormitory

Hollywood, California Pasadena
McMmraN, LavRence Carror,. M. 745 N. Raymond Avenue

Dinuba, California Pasadena
MESKELL, JOHN JAMES M. 880 Marathon Road

Altadena, California Altadena

L~Mvyers, THomas Gary E. 286 N. Mentor Avenue

Pasadena
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JUNIOR CLASS~—Continued

Name and Home Address Course

NortH, JorHN RAINSFORD E.
Sawtelle, California

QOcpexN, Harorp STEPHEN E.
Los Angeles, California

PiERrCE, IrA SMiTH M.
Alhambra, California

Porzer, WiLriam DayroN C.
Los Angeles, California

Powkrs, C. WarLno E.
San Pedro, California

PresroN, Ray WaLLACE R
Los Angeles, California

REEeves, HuBerT ALEXANDER M.
- Los Angeles, California

Rico, Tomas FraNcis Ch.E.

. Los Angdles, California

Rrrcmie, Caarces Fisuer Ch.E.
Pasadena

Romrorr, DEweY CHARLES M.
Venice, California

Ryper, MizroN PuiLiips E.

Pasadena

ScHNEIDER, WARREN ARTHUR M.
. Los Angeles, California

ScHREIBER, ErNsT H. Eng.Ec.
Santa Monica, California

Srares, Riciarp Urny Eng.Ee.

Pasadena

Local Address
423 Santa Monica Blvd.
Sawtelle

45 S. Hudson Avenue
Pasadena

731 Obispo Street
Alhambra

75 N, Hudson Avenue
Pasadena

75 N. Hudson Avenue
Pasadena

351 8. Fuclid Avenue

Pasadena
Dormitory

Pasadena
942 Winfield Street

Los Angeles

2095 E. Colorado Street
Pasadena

Dormitory
Pasadena

307 Center Street
Pasadena

937 W. 9th Street
Los Angeles

196 N. Chester Avenue
’ Pasadena

351 S. Euclid Avenue
Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course Local Address
SHiELD, JourN E. C. 225 Fair View Street
South Pasadena, California Pasadena
SuUGART, DoNaLd FieLD C. 144 S. Gramercy place
Los Angeles, California Los Angeles
Smrra, CLeoxn Howe M. 339 S. Chester Avenue
Redlands, California Pasadena
SmrrH, DELBERT DAvID C.  Dormitory
Santa Barbara, California Pasadena

SurrH, GEoreE Kemper ~ Eng.Ec.  Hotel Vista del Arroyo
Pasadena Pasadena

SourH, LLAURANCE GARDINIER M. 8257 N, Fair Oaks Ave.
Pasadena Pasadena

SPENCER, GERALD GLEN WO0OD M. R. F. D. 8, Box 375

Alhambra, California Alhambra
STEAR;YS, CHARLES ForDHAM M. 500 N. Michigan Avenue
Pasadena Pasadena
S1TrROMSOE, DoucLAs A. C. 304 S. Mentor Avenue
Long Beach, California Pasadena
'y MONS, LOREN GLENN M. 1351 Hay Avenue
Hollywood, California Hollywood
[/TAGGART, ‘WiLLiam MAURICE C. 116 S. Michigan Avenue
Los Angeles, California Pasadena,
TavLor, WirLiaM TREAT M. Dormitory ‘
Los Angeles, California ‘ Pasadena
& T1IMOURIAN, Harcavors C. 545 Jackson Street

Fresno, California Pasadena
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JUNIOR CLASS—Continued

Name and Home Address Course

TyrLER, Ivan LEwis C.

Pasadena

VarNey, CHArLEs WiLLiAM, JR.

Eng.Ec.
Ocean Beach, California
z// VESPER, Howarp GockLey Ch.E.
Pasadena
Warring, LLovp A, C.
Los Angeles, Calif ornia
‘WALTER, JoHN Pavr E.
Pasadena
‘WavrLtERS, FrRED WiLLiam E.
Chino, California
WARNER, LESTER ORVILLE Ch.E.
San Gabriel, California
‘WEeBsTER, GLEN M. E.
Hollywood, California
‘WerLws, LEwis JunsoN E.
Watsonville, California
2 WESSELER, MARTIN J. C.

West Alhambra, California

v WaistLer, ARTHUR McLEop Phy.E.

Chino, California

¥ Wsox, Farraxn B.

South Pasadena, California

Yzrey, HaroLp VINCENT C.

Poteau, Oklahoma

Local Address
839 Herkimer Street
Pasadena

351 S. Euclid Avenue
Pasadena

590 Summit Avenue |
Pasadena

304 S. Mentor Avenue
Pasadena

49 S. Madison Avenue
Pasadena

554 8. Madison Avenue
Pasadena

405 W. Rose Road
San Gabriel

543 N. Madison Avenue
Pasadena

341 S. Holliston Avenue
Pasadena

404 Palm Avenue
West Alhambra

89 S. Catalina Avenue
Pasadena

1518 Fremont Avenue
South Pasadena

345 Bellefontaine Street
Pasadena
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SOPHOMORE CLASS

Name and Home Address Course Local Address
AxvrsricHT, HAROLD LEWIS E.  Dormitory
Santa Ana, California Pasadena
Arcock, JosepH R. Ch.E. 1170 Steuben Street
Fillmore, California Pasadena
AxrcorN, Max M. 1605 E. Villa Street
Pasadena Pasadena
ANDERSON, CLARENCE Travis Ch.E. 1170 Steuben Street
Garden Grove, California Pasadena

Baier, WirLarp Ewine Ch.E.
Pasadena
Baxker, FLovyp ArTHUR E.
Anaheim, California
BaxEer, HoracE WEST C.
Pomona, California
-BALANDRA, PAsToR M.
Cadiz Occ. Neg., P. 1.
BaxcuaMm, WirLian L. M.
Hemet, California
BaNKks, SypNEY ALLEN Ch.E.
Los Angeles, California
Bear, BExy LoNncacrg, Jr. Eng.Ec.
Los Angeles, California
BeatTie, RoBerT R. Ch.E.

Los Angeles, California

Brapororp, RoBertT ErLswortH  E.

San Bernardino, California

BraveNDER, Norris FRANKLIN
Los Angeles, California

ChE.

16 S. Bonnie Avenue
Pasadena .

653 Oak Knoll Avenue
Pasadena

409 S. Michigan Avenue

Pasadena
838 Arroyo Drive

Pasadena
Dormitory

Pasadena

1733 W. First Street
Los Angeles

331 S. Lake Avenue
Pasadena

461 S. Lake Street
Los Angeles

680 S. Lake Avenue
Pasadena

1131 La Veta Terrace
Los Angeles
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SOPHOMORE CLASS—Continued

Name and Home Address Course

Buasee, James M. C.
Hollywood, California

Busu, Wiris HoLerook E.
South Pasadena, California

Bus~ELL, LyLe FRANK Ch.E.
Pomona, California

Cate, ALFrep E. E.
Earlimart, California

Croven, FrRaANK HarvEY C.
San Diego, California

CoreLanD, L. BENTLEY Ch.
Sawtelle, California

Cox, Jack E.
Pasadena

Davis, WarrroN Parsoxs C.
Pasadena

Davy, Harorp RoBBins Ch.E.
Los Angeles, California

DE LA ROCHA,‘LAMBERTO C.
Culiacan, Sinaloa, Mewxico

ELmore, Roy Ovio E.
Alhambra, California

Exbicorr, HAROLD SHAYLER E.
Pomona, California

Evaxs, BErnARD GWYNNE Ch.E.
Santa Monica, California

Evans, Grorce PaviL E.

San Diego, California

Local Address
Dormitory
Pasadena

1009 Brent Avenue
South Pasadena

1294 E. Colorado Street
Pasadena

382 S. Catalina Avenue
Pasadena

209 S. Michigan Avenue
Pasadena

196 N. Chester Avenue
Pasadena

Dormitory
Pasadena

160 S. Bonnie Avenue
Pasadena

508 S. Fickett Street
Los Angeles

331 S. Mentor Avenue
Pasadena

2129 S. Garfield Avenue

Alhambra
Dormitory

Pasadena
Dormitory

Pasadena

435 S. Lake Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address Course

FrrcH, Caaries Epwarp E.
Hollywood, California

Frick, HoLraxp M. E.

Huntington Park, California

Forees, CHArRLES LEONARD M.

Qlendale, California

Fowrer, LELaND DEAN E.

Redlands, California

GETSINGER, BENsaMmiN W, M.

Phoenix, Arizona

GiLeerT, WALTON M.
Pasadena

Gray, RoserT M. M.
Whittier, California

GrmLEY, HorRACE VELSEY C.
Pasadena

GuEest, Rareu Lypick Ch.E.
Pasadena

Hawrn, Arva C. M.
Gardena, California

Haxp, WiLLiam P. Ch.E.
Pasadena

Hagries, Davio Griprrrs, Jr. E.

San Bernardino, California

Hastixgs, RoserT CLINTON Ch.
Pasadena
HermBERGER, WILLIAM L. E.

Hollywood, California

Local Address

5672 Russell Avenue
Hollywood

218 N. Pacific Blvd.
Huntington Park

135 S. Mentor Avenue
Pasadena

1126 Division Street
Pasadena

1168 Chicopee Street
Pasadena

85 S. Michigan Avenue
Pasadena

351 S. Euclid Avenue
Pasadena

1099 Steuben Street
Pasadena

981 Maple Street
Pasadena

Dorrﬁitory )
Pasadena

394 S. Michigan Avenue
Pasadena

Dormitory
Pasadena

41 W. Belleview Drive
Pasadena

1748 N. New Hamp-
shire Avenue
Hollywood
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Name and Home Address
HEexsox, Fren C.
Pasadena

HEeRrBERGER, ARTHUR Louls
Los Angeles, California

Hevuer, RosErT BURKE
Los Angeles, California

Hicxey, Georee I.
Los Angeles, California

Hoxx, Harry THOMAS
Los Angeles, California

HorrEr, Basit
Qlendale, California

Howarp, CrzarrEs STETSON
Hemet, California

JENKINS, GRANT VINCENT
Redlands, California

Kexnparr, Doucras G.
Los Angeles, California

Key, Jamss F.
Sierra Madre, California

KiLaam, OLver WILLiam
Pasadena

KIRKPATRICK, MERLE
Hoopeston, Illinois

Kurrer, Georee C.
Holtville, California

LawcLig, PAuL JONES
Pasadena

Course

M.

E.

Ch.E.

Eng.

Ch.

M.

Ch.E.

Ch.E.

]

Local Address
966 N. Stevenson Ave.
Pasadena

1112 Maple Avenue
Los Angeles

4822 Elmwood Avenue
Los Angeles

351 S. Euclid Avenue

Pasadena

E. Ave. 59 and Ebey St.
Los Angeles

Dormitory
Pasadena

328 S. Chester Avenue
Pasadena

1122 Division Street
Pasadena

145 S. Catalina Avenue
Pasadena

Box 244
Sierra Madre

82 8. Chester Avenue
Pasadena

1239 E. Orange Grove
Avenue Pasadena

1767 San Pasqual Street
Pasadena

1117 Division Street
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address
LirrLe, FRED GEORGE E.
Los Angeles, California

I/ L.oveHRrIDGE, Donarp H. Ch.
Los Angeles, California
Lukens, MitcaELL Eng.Ec.
Pasadena
I.y~wN, ForEst I.A VERNE E.
Los Angeles, California
McCrune, FREDERICK JAMES E.

Huntington Park, California

McKEE, GEOrGE THOMAS C.
Pasadena

MEeap, WiLriam Harorn C.
Pasadena i

Mirrer, GLEN Ira M.
Los Angeles, California

Moore, WarTer TuTHILL Ch.E.
Alhambra, California
Morr-SmirH, Lewis M. Phy .E.
Los Angeles, California
Nies, Hexry Topp Ch.E.
.Pasadena
NortH, FrRANC1s LEONARD C.

South Pasadena, California

OpMAN, ALFRED J. E.
Los Angeles, California

Owexns, CLARENCE Rice . M.
Sawtelle, California

Course

Local Address
156 N. Avenue 28
Los Angeles

1947 Lovelace Avenue
Los Angeles

1620 Rose Villa Street

Pasadena
1170 Steuben Street

Pasadena
Dormitory

Pasadena

376 S. Wilson Avenue
Pasadena

99 N. Holliston Avenue
Pasadena

6022 Monte Vista Street
Los Angeles

614 N. Electric Avenue
Alhambra

145 8. Catalina Avenue
Pasadena

R. D. No. 1, Box 490
Pasadena

1703 Milan Avenue
South Pasadena

517 Rosemont Street
Los Angeles

1294 E. Colorado Street
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address
Pay~E, Leonarp Bairey
Chino, California

PENCE, Ricaarp H.
Denver, Colorado

Powers, Myrox V.
Pasadena

Priopy, Russers J.
Los Angeles, California

Puois, Joun Harorp
Yucaipa, California

RaMsever, GEORGE N.
Gardena, California

Ross, MauricE Bursk
San Diego, California

RotH, LAWRENCE PaUL
San Gabriel, California

RusseLr, MiLrarp JAY
Hollywood, California

ScrorieLp, Stancey T.
Gardena, California

ScroxNsorN, RoserT JoHN Eng.Ec.

Pasadena

StARR, Epwarp J., Jr.
Long Beach, California

STAUFFER, LEO MAYNARD
Pasadena

Storms, CHARLES ARBA
Pasadena

Course

E.

Ch.E.

Ch.E.

M.

E.

E.

Local Address
1134 Division Street
Pasadena

769 S. Los Robles Avenue
Pasadena

430 N. Catalina Avenue
Pasadena

1845 Santa Maria Avenue
Los Angeles

144 S. Chester Avenue
Pasadena

Dormitory
Pasadena

376 S. Wilson Avenue

Pasadena
Box 569
San Gabriel
Dormitory
Pasadena
Dormitory
Pasadena

96 N. Bonnie Avenﬁe
Pasadena

Dormitory
Pasadena

371 S. Catalina Avenue
Pasadena

350 N. Holliston Avenue
Pasadena
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SOPHOMORE CLASS—Continued

Name and Home Address

Stoupt, FRANK LLEONARD C.

Pomona, California

StouTeENBURGH, PAUL Prosser  Ch.

Norwalk, Ohio

StrRATFORD, JOHN PauL E.

Los Angeles, California

Tuomas, Pavr H. C.

San Diego, California

TuompsoN, WiLFrep Grece  Phy.E.

Hemet, California

Timmoxs, CoLin WiLLis Eng.
Los Angeles, California

Towers, JouxN LEsLiE E.
Hollywood, California

Tracy, Harorp Frep M.
Whittier, California

Tracy, WiLLarp HarMoN Ch.E.
Hollywood, California

Turuis, Epwarp H, M.
Pasadena

Vax Pevrt, Ricuarp A. Ch.E.
Qlendale, California

Veseper, Karr CoNnrap E.
Alameda, California

WaLxer, Caarres PERrY E.
Los Angeles, California

‘WEISEL, ZEN AS M.

Los Angeles, California

Course

Local Address

Dormitory

Pasadena

233 S. Los Robles Ave.
Pasadena

254 8. Catalina Avenue
Pasadena

1145 Steuben Street
Pasadena

381 S. Lake Avenue
Pasadena

Dormitory
Pasadena

89 S. Catalina Avenue

Pasadena
Dormitory
Pasadena
5333 Loma Linda Ave,
Hollywood

309 N, Los Robles Ave.
Pasadena

417 Central Avenue
Glendale

801 S. Union Street
Los Angeles

1257 N, Normandie Ave.
Los Angeles

739 West Avenue 66
Los Angeles
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SOPHOMORE CLASS—Continued

Name and Home Address Course
Werrexamp, Exmer Joun M.

San Diego, California

‘WaitinNG, RoOBERT MACKENZIE M.
South Pasadena, California

‘WiLLiams, SANFORD J. E.
Los Angeles, California

WirLis, Raymono H. Ch.E.
Los Angeles, California

‘Wison, Rareu C. E.
Los Angeles, California

‘Woons, HuserT K. Ch.E.
Qlendale, California

‘Woobs, Rosert E. C.
Pasadena

‘WrESTLER, OrA L. Ch.E.

Corona, California

Local Address
Dormitory
Pasadena

1315 Fair Oaks Avenue
South Pasadena

2219 S. Gramercy Place
Los Angeles

Dormitory
Pasadena

1714 Santa Maria Avenue
Los Angeles

122 W. Milford Street

Glendale
914 Boston Court
Pasadena
Y.M.C. A.
Pasadena

FRESHMAN CLASS

Name and Home Address Course

Acres, LAwreEnce Hosss Ch.E.
Los Angeles, California

AmMos, GERALD A. Ch.E.

El Monte, California

AxpersoN, KExners Brices  Eng.
Coronado, California
AsHLEY, CHARLES E. E.

119 Lincoln Arenue
Anaheim, California

Local Address
125 N. Ridgewood Place-
Los Angeles

1042 Del Mar Street
Pasadena

533 S. Hudson Avenue
Pasadena

80 S. Catalina Avenue
Pasadena
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FRESHMAN - CLASS—Continued

Name and Home Address Course Local Address

ATHERTON, TracY Lrox M.  Dormitory

Los Angeles, ('alifornia

ArkiINsoN, CLAYTON BEaLe

C.

South Pasadena, California

Barcus, Evererr DaLe
Bell, California

Barcer, Orro GusTav
Hemet, California

BartoN, Eararp Huon
Pasadena

BaxTer, WarreN P.
“Pasadena

Beck, Haroip Ruvorrn -
“Oxnard, California

BresoN, MarTiN LyNw
- Pasadena

BELL, STANLEY ALFRED
“Claremont, California

BexDER, Joux H.
‘Glendale, California

BLACKBURN, ARNOLD
Pasadena

BLACKBURN, JouN Francis
Hollywood, California

BoNNETT, ALFRED BATES
Riverside, California

BranscoMBE, ORAN GALLOUPE
Eagle Rock, California

E.

Ch.E.

Ch.E.

Ch.

M.

Pasadena

911 Fair OQaks Avenue
South Pasadena

R.F.D.2,Box 611
Los Angeles

1134 Division Street
Pasadena

709 Locust Street
Pasadena

700 First Street
Pasadena

Dormitory
Pasadena

70 N. Bonnie Avenue
Pasadena

1164 Steuben Street
Pasadena

407 Cameron Place
Glendale

2100 Garfield Avenue
Pasadena

1719 N. Gardner Street
Hollywood

1170 Steuben Street
Pasadena

151 College View Ave.
Eagle Rock
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FRESHMAN CLASS—Continued

Name and Home Address Course
Broany, LAURENCE CARL M.

Garden Grove, California

Burron, ALLEN WILLIAM C.
Los Angeles, California

CampBeELL, DaNierL McPeax Ch.L.
Burbank, California :

CARR, JOHN E.
South Pasadena, California

Crark, Josepax Epwarp Ch.E.
Los dngeles, California

Crarxk, REx Scriers K.
Pasadena

CorNELISON, EDWARD DARTT C.

South Pasadena, California

De Remer, Epcar MErRTON M.
San Fernando, California

Dicksox, Carr WHITING . E.
San Bernardino, California

DicksoN, GLENN COLLINS Ch.E.

Marshalltown, Iowa

Dixsmoor, DoNnaLp McGrecorn  E.
El Monte, California

DorgresTEIN, EpwaRDp EMILE E.
Los Angeles, California

Drever, WirLrLiam C. M.
Qlendale, California

Duxcaxn, SyoNEY Forp M.
Hollywood, California

Loeal Address
435 S. Lake Avenue
. Pasadena

207 S. Catalina Avenue
Pasadena

Dormitory
Pasadena

70 Monterey Road
South Pasadena

1158 Warwick Avenue
Los Angeles

990 S. El Molino Avenue
Pasadena

2025 La France Avenue
South Pasadena

Dormitory
Pasadena

293 S. El Molino Avenue
Pasadena

652 N. Marengo Avenue
Pasadena

Box 373
El Monte

438 Oakland Avenue
Pasadena

232 Cedar Street
Glendale

Dormitory
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course

EcxerMANN, Carvrox HErmax E.
Covina, California

Evaxns, E. CLoves Fing.
Pasadena
Farnmam, Harorp H. Ch.E.

South Pasadena, California

FENNER, LAWRENCE GILBERT E.

‘' Long Beach, California

FreEMaN, HugH BarTOoN M.

Qlendals, California

FurLwier, RoperT WiniLiam  Eng.
- Pasadena

Ganpy, Ermer Harorp E.
Pasadena
GARVER, OLIVER BArLEY G.

Hollywood, California

GorpsMITH, MORRIS C.
Hollywood, California

GoopHUE, HowaRD WiILLIAM C.
Hemet, California

GouLp, ALBERT SUMNER E.
Pasadena
Grauam, Harorp Ernvin G.

Pomona, California

GROAT, FRED JEREMIAH G.
W hittier, California

Havr, LAWRENCE WILLIAM E.
Pasadena

Local Address
Dormitory
Pasadena

192 E. Villa Street
Pasadena

1122 Hope Street
South Pasadena

Y. M.C.A
Pasadena

417 Doran Street
Glendale

768 N. Fair Qaks Ave.
: Pasadena

1260 N. Hudson Avenue
Pasadena

1837 Cahuenga Avenue

Hollywood
Dormitory V
Pasadena
Dormitory
Pasadena

483 E. Walnut Street
Pasadena

i1 Stevenson Avenue
Pasadena

394 S. Michigan Avenue
' Pasadena

665 Galena Avenue
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address
Harr, GEorGE W HITEFIELD
Los - Angeles, California

HexpERsoN, WiILLTE
Alpine, Texas

HERTENSTEIN, WESLEY CHARLES

Azusa, California

Hickox, ALBERT GEORGE
Long Beach, California

Hivr, Byron ARTHUR
Barstow, California

Hoax, Epwarp WARREN

South Pasadena, California

Honer, BEN, Jxr.
Redlands, California

HovacHimiaN, Hieue
Fowler, California

Howraxnp, James 1.
Pasadena

Hovyr, JonaTHAN
Berkeley, California

HusmpHREYS, CHARLES JoHN
Los Angeles, California

HvurcaiNsoN, GLENN WALLACE

St. . Louis, Missouri

JouNsoN, FrRank KENNETH

South Pasadena, California

KILLGORE, JASON SIGSBEE -
Glendale, California

Course

E.

E.

C.

Eng. Ee.

E.

o

Ch.E.

M.

k.

Local Address
624 E. Avenue 60 )
Los Angeles

Dormitory
Pasadena

447 Azusa Avenue
Azusa

331 S. L.ake Avenue .
Pasadena

240 S. Michigan Avenue

Pasadena

1721 Bushnell Avenue
South Pasadena

Dormitory =
Pasadena

32 8. Raymond Avenue
Pasadena

510 S. Madison Avenue
Pasadena

Dormitory ‘ )
Pasadena

" 3214 Baldwin Street

Los Angeles

1352 W. 59th.Street
Los .Angeles

1729 Hope Street
South Pasadena

89 S. Catalina Avenue
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course Local Address

Kingssury, WiLL1AM STEPHEN, JR.

Sacramento, California C.

Kr~owzwes, CovLe M.

Los Angeles, California

KREAGER, CLARENCE B. C.

Pomona, California

L.aNpavu, MAURICE Ch.E.
Los Angeles, California
LaxepoN, Rarpy E.

Los Angeles, California

LEsHMAN, JosEpH WINTHROP M.

Pasadena

LeTer, EARL ALEXANDER M.

Los Angeles, California

LeEwis, ErNgsT DEMPSEY E.

Turlock, California

I.mopeLL, Orvar EUGENE M.

Los Angeles, California

Loor, REX LEE Ch.E.
* Los Angeles, California
Losey, THEODORE CHAPIN M.

South Pasadena, California

L.owNEs, EpwARD DATESMAN E.

Redlands, California

Marrey, CLirrorD WILLIAM E.

Santa Paula, California

MarTIiN, HARLAN GETTY E.

Perris, California

Dormitory
Pasadena

123 W, Avenue 52
Los Angeles

145 S. Catalina Avenue
Pasadena

4023 Sunset Drive
Los Angeles

438 Oakland Avenue
Pasadena

491 N, El Molino Ave,.
Pasadena

2230 W, 31st Street
Los Angeles

394 8. Michigan Avenue

Pasadena
Dormitory

Pasadena
8825 Cedar Street

Los Angeles

1021 Magnolia Street
South Pasadena

Dormitory
Pasadena

Dormitory
Pasadena

940 Del Mar Street
Pasadena
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FRESHMAN CLASS-—Continued

Name and Home Address Course
McCarTER, HAROLD E.

Los Angeles, California

McCarter, KENNETH CARNES C.
Los Angeles, California

McKinNEy, WiLriam Harotn M.
Los Angeles, California

McRey~NoLps, LESLIE NavE C.
Glendale, California

MERCEREAU, J AMES TiMoTHY E.
Holtville, California

MicHAEL, ARTHUR F. Eng.
Los Angeles, California
MircueLL, Hersert H. Ch.E.

Pasadena

MirreELsoLrz, MiLroN ANprew  E.
Pasadena

Moony, Max WASHINGTON C.
Santa Monice, California

Morikawa, FrEp Masaro E.
Ontario, California

MorreLyL, Dovarp Francrs Eng.
Los Angeles, California

MorTiMER, GoprREY Goorp  Phy.E. |
Pasadena

MosHER, GEORGE M111S M.
Pomona, California

Movysg, Horrts WEAVER Ch.K.

Qlendale, Californin

f.ocal Address

1099 Chicopee Street
Pasadena

1099 Chicopee Street
Pasadena

2627 N. Workman St.
Los Angeles

394 S. Michigan Avenue
Pasadena

160 S. Michigan Avenue
‘ Pasadena

3422 Merced Street
Los Angeles

533 S. Hudson Avenue
Pasadena

1671 Locust Street
Pasadena
394 S. Michigan Avenue

Pasadena

947 E. California Street
Pasadena

354 S. Catalina Avenue
Pasadena

127 N. Madison Avenue
Pasadena

834 Qakland Avenue
Pasadena

593 E. California Street
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course Lacal Address
Munsox, SpEN ciR MUNROE E. 571 N. Madison Avenue
Pasadena Pasadena
Naruvsaiymas, Frank Taxizo M. 333 E. Fourth Street
Fresno, California Los Angeles
NEWTON, ALFRED ARTHUR Ch.E. 894 8. Michigan Avenue
Venice, California Pasadena
NosLE, WILFRED Ch. 334 N. Euclid Avenue
Pasadena Pasadena
Parpeg, Lyarr Avrrep E. 209 S. Michigan Avenue
Long Beach, California Pasadena
PEFFER, RoserT ELLWoOD Ch.E. 1055 W. 81st Street
Los Angeles, California Los Angeles
PenNY, CHARLES SIDNEY k. Route 2
San Qabriel, California San Gabriel
PicxErT, ARTHHUR GORDON G. 1801 N, Hill Avenue
Pasadena Pasadena
PInE, FrRaNK C.  Dormitory
Redlands, California Pasadena
Piper, JoHN WiLtiamMm, Jx. E. 658 W. 27th Street
Los Angeles, California Los Angeles
PreTscH, THEODORE Luverse  Ch. 140 Berkeley Street
Pasadena Pasadena
Porg, HaroLn FRANK C. 144 S, Chester Avenue
Yucaipa, Californic Pasadena
Powers, Francis Pavr M. 430 N. Catalina Avenue ..
Pasadena Pasadena
Pricg, Joux Brurr E. 768 Highland Street

Pasadena

Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address
PuxToN, CHARLES WESLEY
Pasadena

Punser, Lovis DaLe
Pasadera

Rmeway, Rogert STYLES
Pasadena

Rose, ErNEsT MoORTON
Los Angeles, California

Ross, Joux M.
Knowville, Tennessee

Ross, LEoNARD WIKOFF
San Diego, California

S:\NDERS, Ermore J.
Alhambra, California

ScHLEGEL, GLENN MARcus
Los Angeles, California

Scort, CEpric Levr
Pasadena

SeLLERS, DoucLas
Pasadena

SerTLEs, HeNry LEsLiE
Los Angeles, California

Suarrer, CHARLEY L.
Pomona, California

SamitH, EvcExE Woop
Fallbrook, California

S»mrrH, HARLAN YAGER
Van Nuys, Californic

Course

E.

g

Ch.E.

Ch.E.

Local Address
326 S. L.os Robles Ave.
Pasadena

501 Jackson Street
Pasadena

394 8. Michigan Avenue
Pasadena

3405 Dayton Avenue
Los Angeles

68 N. Los Robles Ave.
Pasadena

376 S. Wilson Avenue
Pasadena

119 N. Third Street
Alhambra

Dormitory
Pasadena

100 N. Mentor Avenue
Pasadena

139 N. Chester Avenue
Pasadena

1335 E. 40th Street
Los Angeles

1294 E. Colorado Street
Pasadena

163 S. Catalina Avenue
Pasadena

253 Catdlina Avenue
Pasadena
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FRESHMAN CLASS—Continued

Nante and Home Address Course
Syita, WALSTEIN G.

Juneau, Alaska

SpriNceEr, HaroOLD ORMISTON G.
Los Angeles, California

Saviers, WiLLts LEstie Ch.E.
Venice, California

StaLey, CLAIR VAN METER E.
Glendale, California

SteErN, CLEMENT BERNHARD F.
San Diego, California

Srokes, Epwarp Crirrox E.
Ramona, California

StoxNE, GEORGE BAGDASAR F.
San Gabriel, California

STUDEBAKER, EARL V. G.
Ontario, California

TAG6ARD, ALFRED JAMES Phy.E.

Brooklyn, New York

TeELLWRIGHT, FRANK Doucras E.
Los Angeles, California

Tuaver, Epwin Force Eng.Ec.
Pasadena

TuomrsoN, Warter KNicuT E.
Los Angeles, California

UNTHANK, MERLE R. Ch.
Pasadena

Warre, ArTHUR Mivo C.

Ojai, California

Local Address
1122 Division Street
Pasadena

Dormitory
Pasadena

392 S. Michigan Avenue
Pasadena

344 Salem Street
Glendale

189 S. Catalina Avenue
Pasadena

163 8. Catalina Avenue
Pasadena

R.F.D.1,Box 78
San Gabriel

141 S. Michigan Avenue
Pasadena

1407, Maple Avenue
Los Angeles

1820 8. Kingsley Drive
Los Angeles

651 S. Pasadena Avenue
Pasadena

551 S. Oxford Avenue
Los Angeles

279 Parke Street
Pasadena

135 S. Lake Avenue
Pasadena
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FRESHMAN CLASS—Continued

Name and Home Address Course Local Address
Wakeman, Carror M. E. 1418 Edgemont Street
Los Angeles, California - Hollywood
Warpo, Cornertus THORNTON K. 585 San Raphael Ave.
Pasadena Pasadena
‘WarreN, Harry L. ) C. 4157 Halldale Avenue
Los Angeles, California Los Angeles
‘Warson, Howarp HinMaN E. 1260-N. Hudson Avenue
Pasadena Pasadena
‘WEAvVER, FrED ELMER X, 394 S. Michigan Avenue
W hittier, California Pasadena
Waarey, KENNETH LEROY E. 233 N. Maryland Ave.
Glendale, California Glendale
‘WaIE, DANYoRTH Eng.Ke.  Dormitory
Los dngeles, California Pasadena
ZELLER, EARL FrANKLIN - Ch 256 S. Michigan Avenue
Los Angeles, California Pasadena
SUMMARY
Graduate Students ... e 15

Seniors
Juniors
Sophomores
Freshmen

Total Registration ... e B 395



Roster of Alumni

OFFICERS OF THE ALUMNI ASSOCIATION

Frrrz WimaeL™M Karce, "18. . ... ... [T, e.President
GeNE Bryant HEYWOOD, 18 . i, Vice-President
Earr MENDENHALL, 18, . Secretary-Treasurer

Joégpn AXDREW BEATTIE, '17.A4lumni Editor, “California Tech”

Following are the alumni from the beginning:

1896
Geonce Francis Dory, A.B . 1200 Taylor Street
- 8an Francisco, California
Accountant
Diaxtua May Havwes, AB........... 310 North Francisco Avenue

- - Redondo Beach, California
[A.B,, Leland Stanford Junior University, 1905.]
Teacher of Physics and Chemistry, Redondo Union
High School. T

1897
Josepu GRINNELL, A.B... 2811 College Avenus
. Berkeley, California
[A.M,, Leland Stanford Junior University, 1901 ; Ph.D.,1913.]
Director Museum of Vertebrate Zoology, Professor
of Zoology, University of California.

1898

RRoy BeepE Brackniaw, AB....... .. Dagupan, Pangasinan
' ‘ Philippine Islands

Private Surveyor.
Fraxx Barpwix JEwert, A.B 5 463 West Streel
New York City

[Ph.D., University of Chicago, 1902.]

Chief Engineer, Western Electric Company, Inc. Member
National Academy of Sciences. Member of the State De-
- partment’s Special Committee on Submarine Cables. Trus-

tee of the Engineering Foundation.
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Irving CuEsTER HArris, A.B............. 1216 Hollingsworth Building
Los Angeles, California
Cone & Harris, Consulting Engineers.

Avrsert O1SEN, A.B Deceased
1901

Leoxanp E, Daviosox, B.S 3023 Deakin Street

Berkeley, California

Instructor in Manual Training, San
Francisco City Schools.

1902
Kmx Worrerr DyEr, B.S........... Cromwell, Conneclicut
[S.B., Massachusetts Institute of Technology, 1907.]
President and General Manager, Frisbie Motor Co.
James MasoN Gayrorp, B.S......c.ooee.. 412 Tramway Building
Denver, Colorado
[S.B., Massachusetts Institute of Technology, 1907.]
Electrical Engineer, United States Reclamation Service.
Mavunk Louise NicHousox, B.S........ 1041 North Hudson Avenue
) Pasadena, California
1903
RicHARD WOOLSEY SHOEMAKER, B.S................. 14 Sansome Street
San Francisco, California
Engineer of Distribution, Great Western Power Company.

1904
JamEs Lours Bearpsiey, B.S . Deceased
HEexery CHEstER McCurcuan, B.S.......... ¢/o The Ohio Brass Co.
Mansfield, Ohio
Statistical Engineer, High Tension Division, Ohio Brass Co.
1906
Jonx CIARENCF Gavrorn, B.S.... 1120 Meridian Avenue

South Pasadena, Californiu
[S.B., Massachusetts Institute of Technology, 1908.]
Electrical Designer, Engineering Department, Southern
California Edison Co.
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Epcar Scruyrer Maxson, BS...... ... .R F.D No¢2
Whittier, California

Electrlcal Engmeer, Southern California Edison Company.
Frixk Epwarp Norrow, B.S......... Taft, California

HILDA Woon, B.S. (Mns Josmrn GRINNELL).....; ........ 2811 College
Avenue, Berkeley, California
[M.S., University of California, 1913.]

1907
James Corrins Minier, B.S......... Edmonton, Alberta, Canada?
“ *[A:M., Columbia University, 1910; Ph.D., 1912.]
Chlef Inspector of Schools and Dlrector of Technical
Ediication, Province of Alberta.

Raraer PiMeNTEL, Jr, B.S. Calle del Seminario, No. 8
o Mexico City, Mexico
Consulting Engineer. )

NEW FOUNDATION

: 1911
Hagorp Cunris Hiur, B.S.. 126 Parkwood Boulevard
Schenectady, New York
Engineering Sales, International General Electric Company.

Sranrey Morrox Lewis, B.S.. ... 1101 Packard Avenue
- . ‘ Fort Wayne, Indiana
Foreman, Automatic Transformer Coil Winding Depart-
ment, General Eléctric Company.

ROYAL Vx\'cm"r WAnn, B.Seeee West Tenth Street
Upland, California
Rancher.

1912
Bensamin Fereusox, B.S..¢ /0 Arizona Corporation Commission
Phoenix, Arizona
Engineer, Arizona Corporation Commission.

1L.atest available information (1920).
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NormaN Eeserr HumpHREY, B.S... ... 514 Azusa Avenué
Azusa, California

Joux Dobar MemriFiern, B.S. ... 1811 Ottowa Drive
Erie, Pennsylvania
Chief Engineer, Reed Manufacturing Company.

Fraxx Curt MiLier, B.S............. 1025 North Olive Avenue
: : Burbank, California
City Engineer, Burbank. '

1913
RaY GERHART, B.S... . 510 Mills Building
. El Paso, Texas
Manager, ¥l Paso Office Worthington Pump and Machin-
ery Corporation,

VCI{ESTERV Rayyoxp Hovey, B.S... 817 Monterey Road
South Pasadena, California
General Contractor.

Lovus Jacos Kocu, Jr, B.S...... ... 2117 East Fourth Street
Los Angeles, California
Engineer and KEstimator, Thomas Haverty Company.
Rarpr WirLarp Parkinson, B.S........ 118 Waverly Placer
' “Schenectady, New York
Electrical Engineer.

HerpErT SioNEY Woop, B.S..o Perris, California
Local Superintendent, Southern Sierras Power Company.

1914
WiLeiam Fixvraw Avauns, B.S 6 Oak Strest
Salem, New Jersey

Treasurer, Ayars Machine Company,

FVERETT SoutHWORTH GARDINER, B.S....2245 Sierra Madre Sireet
Pasadena, California

Hexry BErNHARDT GERCKENS, B.S......112 West Thirty-seventh
Place, Los Angeles, California
Machine Designer, Llewellyn Iron Works.

1Latest available information (1920).
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Vireir Franxrin Morse, B.S................... Route 1, Box 189
’ Hynes, California

Rancher. -
Warter Lamr Newron, B.S...... 920 Citizens National Bank

Building, Los Angeles, California
Consulting Industrial Engineer.

Avserr WiLiam Werrs, B.S........... 833 Lincoln Avenue
Schenectady, New York
Engineer, General Electric Company.

Guy Dewrrr Youwne, B.S............. 701 South Sizth Street
Alhambra, California
Electrician, Standard Oil Company.

1915
HaroLp Arnswortx Brackx, B.S.. ... 506 Seventeenth Street
Huntington Beach, California
Instructor, Automobile Repairing, Athletics.

Roserr Arnorp WiLtiam Burrmanw, B.S. 1011 Pacific Avenue
Los Angeles, California
Leading Draftsman, Manufacturing Department, Union
0Oil Company.
Eart Anxprews Burr, B.S........ . 1147 Mendocino Street
o L Altadena, California
District Engineer, Los Angeles County Road Department.

Ravmonp Furrer Carr, B.S. ... 716 Oak Street
T Pasadena, California
Assistant Professor of Physical Education, California
" Institute of Technology.

RavymoNp Osgoop Carrano, B.S.. ... ... . Tulsa, Oklahoma
Chief Engineer and Plant Superintendent, McEwen
Manufacturing Company.

VERNE Doxarp Erviorr, B.S.......... 135 South Wilson A’uenuek
: Pasadena, California
Electrical Engineer. .
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RoBerr Sinporr Fercusox, B.S......... . .. 6611 Thorne Street
Los Angeles, California
Electrical Engineering Department, Goodyear
Rubber Company.

WirLiam Mowry HovLmes, B.S............ 6920 Kenwood Avenue
Chicago, Illinois
Chief of Inspection, the Edwards Valve ‘and
Manufacturing Company.

HerserT BrayToN Howr, B.S. . 612 Harrison Street
» Porterville, California
With Santa Fe Railway Company.

Cuaries HerBerr Wircox, B.S...... 1563 San Pasqual Street
Pasadena, California

1916
Roserr NorMAN ALLex, B.S................._... e Camp 82
Big Creek, California
Engineer with Southern California Edison Company.

Max Howarp Carson, B.S...._........... 26 Capitol Building
llonolulu, Territory of Hawaii
Office Engineer, United States Geological Survey,
‘Water Resources Branch.

Berxarp Evton CHAMBERLAIN, B.S... . San Diego Army and
Navy Aeademy, Pacific Beach, California
Instructor in Sciences and Mechanical Drawing.

Jesse Wirriam MonNroe Du Mono, B.S...._Apt. 406, 1920 S Streel
Washington, D. C.

[M.S. in E.E., Union College, 1918.]
Electrical Engineer, Bureau cf Standards.

VerniNe Ertsworrn Farmer, B.S......... Chicago, Illinois
Construction Foreman, General Electric Company.
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Tom JounsoN Hammis, B.S.......... ... Lyons, France

‘KexyerH WHITING RicH, B.S ... 1930 First Street
Bakersfield, California
Instructor, Xern County High School.

Harorp EMERSON SHUGART, B.S....... 144 South Gramercy Place
Los Angeles, Calif ornia
Engineer-Draftsman, Southern California Gas Company.

1917
AvrExaNpER ASKENAsY, B.S............... 2229 Second Streett
San Diego, California
Assistant Manager, Standard Canning Company.
Crark Epwarp Baxer, B.S.. ... 116 Waverly Drive
Schenectady, New York
Electrical Engineer, Railway and Traction Engine
Department, General Electric Company.

JosepH ANDREW BEaT1IE, B.S...1528 Poinsettia Place, Hollywood
Los Angeles, California
Experimental Engineer, Standard Oil Company, El Segundo.

Arcuie Reep Kemp, B.S.. .. 463 West Street
New York City
{M.S., Throop College of Technology, 1918]
Research Chemist, Western Electric Company.

Harry PExpLETON MEYER, B.S...... 327 East Sivty-first Street
Los Angeles, Calif ornia

Electrician.
Ezra Davis Mosuer, B.S.. ... e R. F. D. No. 2
Ontario, California
Rancher,
Frep Lioyp Poorr, B.S. ... .. . 256 South Michigan Advenue

Pasadena, California
[M.S., Union College, 1919.]
Instructor, California Institute of Technology.

1Latest available information (1920).
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Roy Tuoxas Ricuarws, B.S......... 1149 East Willetta Street
" Phoeniz, Avrizona
Electrical Engineer, Pacific Gas and Electric Company.

SoNey Rickey Searr, B.S... ... ... Room 23, City Hall
Los Angeles, California
Assistant Engineer, Board of Public Utilities,
City of Los Angeles,

Cravoe WELLINGTON Sore, B.S.. ... 207 I'ederal Building
Pasadena, California
Assistant Engineer, Water Resources Branch,
United States Geological Survey.

Arruur Sterr, B.S.. 7527 Hamilton Boulevard
’ Detroit, Michigan
Ford Motor Company. ‘

Jesse Pavr Yourz, B.S...... ....International General Electric
Company, Schenectady, New York
[M.S., Unjon College, 1919.]
Engineer, General Electric Company.

April, 1918 )
Crarx Fraver Axorews, B.S. ‘¢ /o Southern California
Edison Company, Big Creek, California
Transitman, Engineering Department, Southern California
Edison Company.
Samvuer JoNaricaxy Broanwern, B.S...... 5787 Drexel Avenue
Chicago, Illinois
Student, Qgden School of Physics, University of Chicago.
Staxiey Crosson Carxsuax, B.S.. 952 North Kingsley Drive
' Los Angeles, California
Engineer Auditor, Board of Public Utilities,
City of Los Angeles.

Munson Jurivs Down, B.S............ Sunnyside, Washingion
Assistant Engineer, United States Reclamation Service.
Lovurs Frepkrick Essick, B.S..o oot 203 Union Street

Schenectady, New York
Testing Department, General Electric.Company.
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) Wirniax Ricearp Harxsworri, M.S.. ... 35 Peterboro Street
. - Boston, Massachusetts
Graduate Student, Massachusetts Institute of Technology.

Kexxern Joseru Harrwson, B.S. . 227 Stanley dvenue
' Eagle Rock, California
Engineering Departient, Southern California Edison
Company, Big Creek, California,

GExXE BryaxT Heywoon, B.S........... e Kern River No. 3
Southern California Edison Company
Kernvoille, California

Assistant Engincer, Southern California Edison Company.

Goroox Roy McDoxarn, B.S... .. 211 Union Street
Schenectady, New York

Electrical Engineer, General Electric Company.

Eart MeExpENHALL, B.S........ 345 West Thirty-eighth Place
Los Angeles, California
Electrical Fungineer, United States Electrical Manufac-
turing Company.

CLARENCE EMBERT NELsoﬁ, B8 120 Broadway
New York City

"Flow Meter Specialist, General Electric Company.

DoNovax Nurr, B.S.. e Box 113
Bl Segundo, California
Chemist, Research Laboratory, Standard Oil Company,
El Segundo, California.

Frawcis Mayxarp Prase, B.S.. ... 654 8. Bonnie Brae Street
Los Angeles, California
Service and Claims Department, Western Electric Com-
pany, Los Angeles, California.

Noer Arexanoper Pixe, B.S.... ... East Pittsburgh
Pennsylvania
Mining Section, Industrial Sales Department, Westing-
house FElectric and Manufacturing Company.
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Samvuer RasmussEn, B.S. .. R. R. 4. No. 102
Kingsburg, California

Rancher.
Carvyre Howe Rmewour, B.S....... ... .-...Coronado

California
Second Lieutenant, Aviation Section, U. S. A., stationed
at Rockwell Field, San Diego, California.
ArBert Knvox Smrru, B.S. 4820 San Rafael Avenue
‘ Los Angeles, Californin
Chipron Stamp Company.

Rarru Tower Tavior, BS.. ... 442 West Vernon Avenue
Los Angeles, California

Mechanical Engineer, Los Angeles Aqueduct Power Bureau.

September, 1918.

Rerra Avter, B.S.. . Hotel Kalee, Shanghai, China
Salesman, Anderson, Meyer & Company, Limited.
Conrriss ArrHur Bercaw, B.S..... Clover Club, Edgewood Park

Pittsburgh, Pennsylvania
Railway Sales Engineer, Westinghouse Electric and Man-
ufacturing Company, East Pittsburgh, Pennsylvania.

Fraxxk RusseLr Capra, B.S. ... 1775 Albion Street!
Los Angeles, California

Roserr Wevsricar Frory, B.S......... [ Box 135
Trona, California
Chemical Engineer, American Trona Corporation.
Josepu Frenerick Harriey, B.S...1104 Orange Grove Avenue
South Pasadena, California
Chemical Engineer, Brininstool Company.

Ensox Rawrines Hocg, B.S............. Mt. Wilson, California
Mount Wilson Observatory.

Eveexe Hewry Inrer, B.S. .. Bakervsfield, California
Engineer, Producing Department, Standard Oil Company.

1L.atest available information (1920).
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Frirz WiLneLm Karce, B.S.......... 102 North Gramercy Place '
Los Angeles, California
In charge of Civil Engineering Design and Field Surveys,
Union Oil Company,

~H. DarwiN KirsCHMAN, B.S. Pahala, Hawaii
(M.S., University of California, 1919.)
United States Geological Survey, T. H.

WiLniaM Arrrep Krouss, B.S................. 5815 Rural Avenue
Pittsburgh, Pennsylvania
Engineering Department, General Electric Company.

Nevin Ross SHADE, B.S. oo 1825 Santa Rosa Place
Florencita Park, Los Angeles, California
Chief Draftsman, Pipe Line Department, General Petro-
leum Corporation.

Nortoxn Ervin SinvertoorN, B.S...... ... 1405 Hope Street
South Pasadens, California
Flectrician, Southern California Edison Company.

James P, Steere, B.S................. Box 11, Moneta, California
Poultryman.

RoserT CarL SticHT, Jr.,, B.S.. .. Balfour, Tasmania, Australia

Mining.
Wieer Cover Tromas, B.S.......... 116 South Michigan Avenue
vasadena, California
TerNeEr wiILr1aM TorcErson, B.S. ... . 8 Union Street

Schenectady, New York
Student Engineer of General Electric Works.

Crarexce Norrs Warn, B.S. .. 621 South Hope Street
Los Angeles, California
Technical Service.

Mmrox Warrace Wervon, B.S.............2055 Fletcher Avenue "
South Pasadena, California
Clerk, Wholesale Grocery.
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1919
TCrakeNcE Marvix Boreke, B.S.. 1816 South New Hampshire
’ Street, Los Angeles, California
Deputy County Surveyor.

Bruce Burxs, B.S.... 21 South dlmansor Street
Alhombra, California
Experimental Department, Trumble Manufacturing
Company.

Recizarn Cores, B.S....... .. 917 North Mariposa Avenue
Los Angeles, California
Purchasing Agent, Wagner-Woodruff Company.

Jouw Josgrrr Huser, B.S. ... .. 120 North Center Street
Mesa, Arizona
Superintendent of Construction, South Side Gas and
Electric Company.

Warrter Wirriams QcIer, Jr., B.S........ 147 East Walnut Streef
. Pasadena, California
Instructor, California Institute of Technology.

. 1920
Harrwick Mrreusrn, Baryes, B.S... 3361 Fourth Street
San Diego, California
Union Brick Company.

Pavur Davip Barron, B.S.......... 233 North Seville Avenue
: Huntington Park, California
Chemical Engineer.

Virernr. Horvmes Best, B.S... ... e 432 Hamilton Street
Schenectady, New York
Test Department, General Electric Company.

WarrexN 1. Bruscarein, B.S....Lake Buntzen, British Columbia
Chemical Engineer.

Avrrto Bisstrr, B.S. 417 Union Street
Schenectady, New York
Student Engineer, General Electric Company.
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James Roserr Brack, B.S. ... 355 North Euclid Avenue
Pasadena, California
Assistant Traffic Chief, Home Telephone and Telegraph
Company.
Georee Lewis Cory, B.S.... Young Men's Christian < ssociation
Yonkers, New York
Student, Otis Elevator Company. ‘

Pavr Newamax Crossy, B.S. ... 27 Seward Place
Schenectady, New York
Test Department, General Electric Company.

Roscor GriLkey Dickinson, Ph.D....570 South Madison Avenue
Pasadena, Californiu
Research Associate in Physical Chemistry, National Re-
search Fellow, California Institute of Techuology.

Day EmrenrFrrp, M.S.. Chemical Ldaboratory
Edgewood Arsenal, Edgewood, Maryland
Associate Chemist, Research and Development Division,
Chemical ' Warfare Service.

Ersrivee Arvam Goopnvr, B.S. ... ... 84 School Street
‘ Burlington, Vermont
(B.A., Ambherst, 1917)
Instructor in Chemistry, University of Vermont.

Howarp Domer Hoensuern, M.S. . Fized Nitrogen Research
Laboratory, American University
Washington, D. C.

Chemist.

Anrairam Tancory Hornixger, Jr., B.S.. ... Wasco, California
Rancher,

Epwarp Vicror Houxsern, B.S............_.... 1502 Union Street

Schenectady, New York
Test Department, General Electric Company.

Traerox Corwerr Hovwserr, B.S.. ... 1502 Union Street .
Schenectady, New York
Test Department, - General . Electric  Company.
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Harvey Warrer House, B.S............... 516 South Lake Avenue
Pasadena, California
Machine Operator, Los Angeles Soap Company.

Warrer AvieNy Xerrw, B.S. 1015 Fremont Avenue
South Pasadena, Californic
Assistant Engineer, Los Angeles County Roads Depart-
ment.

Jou~x Crarx Lewrs, B.S............. Pacoima, California
Draftsman, Moreland Motor Truck Company.

Harorp Raven Lanwowr, B.S.. . 818 Galena Avenue
Pasadena, California

Chemist, General Petroleum Company.

Fraxk Rem Mosmer, B.S............ Sugar Pine, California
Timber Cruising and Surveying, Madera Sugar Pine
Company.

Russere. Morrey Omris, B.S................ 1286 Stevenson Awvenue

Pasadena, California
Research Fellow in Physies, California Institute of Tech-
nology.

Ivax Leroy PavNe, B.S...... 2040 West Tweniy-cighth Street
Los Angeles, California
Fiske Teachers’ Agency.

WiLLisy Crorworrny Rensuaw, B.S....Big Creek, California
Assistant Cost Engineer, Big Creek Project, Southern
California Edison Company.

Roscor RotraNxp RocxarierLn, B.S......... 668 Delaware Avenue
Milwaukee, Wisconsin
Student, Worthington Pump and Machinery Corporation.

Mark ALBERT Sawvyrr, B.S. . 27 Seward Place
Schenectady, New York
Student Engineer, General Electric Company.
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Davip Freperick Syira, B.S..... 112 North Catalina Avenue
Pasadena, California
Teaching Fellow in Chemistry, California Institute of
Technology.

Donarp DEWrrT Smrre, B.S. ... 12271 Sherman Way
Lankershim, California
Assistant Engineer, Holmes & Sanborn, Engineers,
Los Angeles, California.

Roeerr CarsoN SamirH, B.S....... s 14 Gallatin Avenue
Buffalo, New York
Research Chemist, Dunlop Tire and Rubber Company.

Harry Prextice Sr. Cramr, B.S............... 27 Seward Place
Schenectady, New York
Student Engineer, General Electric Company.

Georee Orro Sumax, Jr, B.S............. Manley Apartments
Bakersfield, California
Agsistant Resident Geologist, Associated Oil Company.

ErNesr Haywoon Swivr, M.S. ... 1122 Division Street
Pasadena, California
Instructor in Analytical Chemistry, California Institute
of Technology.

I.Loyp Exsiex Towxe, B.S.._.......250 Mt Pleasant Avenue
Newark, New Jersey
Worthington Pump and Machinery Corporation.

James Raymoxn Wison, B.S.. .. 604 West One Hundred and
Twenty-fifth Street, New York City
Research Physicist and Chemist, Western Electric
Company.

Roscoe Errerr Woobsury, B.S.......... 403 North Gower Street
Los Angeles, California
‘Traffic Inspector, Southern California Telephone and
Telegraph Company.
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