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CALENDAR

SECOND SEMESTER, 1945-46

October 29-30, 1945 Registration of V-12 Seamen — Second Semester 1945-46,

October 29
October 30

October 31
November 22

November 24
November 24
November 30

December 22
December 22
December 27
December 31

January 2, 1946
January 3

January 19
January 19 and 26
February 8
February 8
February 11-16

February 15 and 16
February 18

February 18-23
February 20

February 20
February 21
February 22
February 23
February 25

March 1
March 2

March 4

March 4

9:00 AM.

Registration of Entering Civilian Freshmen—Second Semester
1945-46, 1:00 P.M.

Registration of Civilian Upperclassmen, Transfer Students and
Graduate Students—Second Semester 1945-46, 9:00 AM.
Beginning of Instruction—Second Semester 1945-46.
Thanksgiving Day Holiday, 4:00 P.M., Nov. 21 to 8:00 AM.,
Nov. 23.

Examinations for the removal of conditions and incompletes.
Last day for adding courses—Second Semester 1945-46.
French and German examinations for admission to candidacy
for the degree of Doctor of Philosophy.

MID-SEMESTER.

Christmas Vacation—12 noon to December 27, 8:00 A.M.
Mid-Semester grades due in the Registrar’s Office—3:00 A M.
New Year’s Holiday—4:00 P.M., December 31, 1945—]Janu-
ary 2, 1946, 8:00 AM.

Meeting of Freshman Registration Committee.

Meeting of Upperclass Registration Committee.

Last day for dropping courses—Second Semester 1945-46.
Examinations for admission to the Freshman class, March,
1946.

Last day for final oral examinations and presenting of theses
for the degree of Doctor of Philosophy.

French and German examinations for admission to candidacy
for the degree of Doctor of Philosophy.

Final examinations for Seniors and Graduate students—Second
Semester 1945-46.

Examinations for admission to Upperclasses, March, 1946.
Final grades for Seniors and Graduate students due in Regis-
trar’s Office—9:00 AM.

Final examinations for Undergraduate students—Second Se-
mester 1945-46.

Meeting of Committees on Course in Science and in Engineer-
ing—10:00 AM.

Faculty Meeting, 2:00 P.M.

Class Day.

COMMENCEMENT.

End of Second Semester 1945-46—12 M.

Final grades of Undergraduate students due in Registrar’s
Office—9:00 A. M.

Meeting of Freshman Registration Committee.

Meeting of Upperclass Registration Committee.

FIRST SEMESTER, 1946

Registration of V-12 Seamen, Second Semester Civilian Fresh-
men, Civilian Upperclassmen, Transfer Students, and Gradu-
ate Students—9:00 A.M.

Registration of Entering Civilian Freshmen—1:00 P.M.
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March §
March 29

March 30
March 30
April 27
April 29

May 3

May 4

May 4 and 11

May 18
June 7

June 7 and 8

June 17-22

June 22

June 24

June 27

June 28

June 22-Cctober 7

July 1

July 2

July 20

July 27

August 3 and 10

August 10
August 17

September 13 and 14

September 16-21
September 21
September 23
September 2§

September 25

September 27
September 28

October 4
October 7

October 8

Beginning of Instruction.

French and German Examinations for Admission to Candidacy
for the degree of Doctor of Philosophy.

Examinations for the removal of conditions and incompletes.
Last day for adding courses.

MID-SEMESTER.

Mid-Semester grades due in Registrar’s Office—2:00 AM.
Meeting of Freshman Registration Committee.

Mesting of Upperclass Registration Committee.

Examinations for admission to the Freshman class, October,
1946.

Last day for dropping courses.

French and German Examinations for Admission to Candidacy
for the degree of Doctor of Philosophy.

Examinations for admission to Upper Classes, October, 1946.
Final examinations—TFirst Semester 1946.

End of First Semester 1946—12 M.

Final grades due in Registrar’s Office—9:00 A.M.

Meeting of Freshman Registration Committee.

Meeting of Upperclass Registration Committee.

Vacation for those who complete an academic year on June 22.

SECOND SEMESTER, 1946

(Limited to those who are commencing the second semester of
an academic year.)

Registration of all Students—9:00 A M.

Beginning of Instruction.

Last day for adding courses.

Examinations for the removal of conditions and incompletes.
Examinations for admission to the Freshman class, October,
1946.

MID-SEMESTER.

Last day for dropping courses.

Examinations for admission to Upper Classes, October, 1946.
Final examinations—Second Semester 1946.

End of Second Semester 1946—12 M.

Final gradues due in Registrar’s Office—9:00 A.M.

Meetings of Committees on Course in Science and in Engi-
neering—10:00 A.M.

Faculty meeting—2:00 P.M.

Meeting of Freshman Registration Committee.

Meeting of Upperclass Registration Committee.

FIRST SEMESTER, 1946-1947

Registration of Freshmen.

Registration of Upperclassmen, Transfer Students and Gradu-
ate Students.

Beginning of Instruction.

In October, 1946, the California Institute will abandon the accelerated program
on which it has operated since July 1, 1943, and will return to its former schedule.
Thereafter, the academic year will run from September to June and there will be
no summer session. New students will be admitted in September of each year.

The semester from July 1 to September 21, 1946, is for the purpose of enabling
students who will complete the first semester of an academic year in June to finish
the year and to be prepared to start the first semester of their next year in October.

8
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Chairman of the Observatory Council, Member of the Board of Trustees.
1505 Circle Drive, San Marino

TroMmas HunNT Morean, Pr.D., LL.D., Sc.D., NoBEL LAUREATE
Professor of Biology, Emeritus; Member of the Executive Council, Emeritus.

1149 San Pasqual Street

Wrriam BENNETT MUNRoO, Pr.D., LL.D,, Litt.D. 268 Bellefontaine Street
Edward S. Harkness Professor of History and Government, Emeritus; Member of the
Board of Trustees, Treasurer.

RicHarp CHAcE Torman, Pu.D., Sc.D.* 345 South Michigan Avenue
Professor of Physical Chemistry and Mathematical Physics, Dean of the Graduate School,
Member of the Executive Committee.

REeArR ApMmarL Rarston S. Hormes, USN (Ret.) Huntington Hotel
Navy Department Liaison Officer with National Defense Research Committee

Cartaivy H. L. KeLrey (MC), USN (Ret.) 1216 East Orange Grove Avenue
Medical Officer, Navy V-12 Unit

CarraiN James L. King, USN (Ret.) 443 East Calaveras Street, Altadena
Office of the Naval Liaison Othcer, NDRC

CarTaiN WENTWORTH H, Oscoop, USN (Ret.) 1520 Charlton Road, San Marino
Commanding Officer, Navy V-12 Unit

Commanper C. E. Havcen, USN (Ret.) 1821 Pepper Drive, Altadena
Othce of the Naval Liaison Officer, NDRC

CoMMmaNDER EUGENE W. ManTEL, USN (Ret.) 649 East California Street
Commanding Officer, Navy V-12 Unit (Transferred October 14, 1944)

LieuTENANT-CoMMANDER HarVEY E. Bririg, Jr. (MC), USNR
Medical Research for the Navy Department 1118 Fremont Avenue, South Pasadena

LieuTENANT THOMAS A. Barnum, USNR 2049 Casa Grande Street, Altadena
Resident Inspector of Naval Material

LieuTENANT JaMEes D. DeSanTo, USNR Athenzum
Navy Proof Qfficer (Transferred April 30, 1944)

LieuTENANT RonaLp W. Lee (DC), USNR 549 North Hart Street, Temple Cicy
Dental Officer, Navy V-12 Unit

LieuTENaNT EBoN B. McGrEGorR (MC), USN (Ret.) 951 Poppy Street, Altadena
Medical Officer, Navy V-12 Unit (Transferred April 17, 1944)

LieuTeNaNT MiLEs E. Morcan, USNR 625 Twenty-second Street, Santa Monica
Executive Officer, Navy V-12 Unit

LieuTENaNT STANLEY F. MurpHY, USNR 786 South Mentor Avenue
Administrator, Physical Fitness Program, Navy V-12 Unit (Transferred September 22, 1944)

*On leave of absence.
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LieuTENANT THEODORE W, TurNER, USNR 95 South Los Robles Avenue
Officer in Charge, Naval Training Scheol (A ical and Aerclogical Engineering) (Trans-
ferred June 5, 1944)

LieuTENANT Craupe L. YEoman (DC), USNR 235 East Holly Street
Dental Officer, Navy V-12 Unit

LieuTENANT (J6) W. MeLviLLE GaRTON, JR., USN (Ret.)
912 Glen Oaks Boulevard
Officer in Charge, Naval Training School (Aerological Engineering) (Transferred June 5, 1944)

ExnsiocN MariN T. KristovicH, USNR 7315 South Hoover Street, Los Angeles
Physical Training Program, Naval Training School {Aeronautical and Aecrological Engineering)
(Transferred June §, 1944)

CoLoneL W. H. JoiNer, AAF 1692 Hardin Avenue, Altadena
Army Air Forces Liaison Officer

CoroneL L. A. SKINNER, USA 1363 New York Drive, Altadena
Ordnance Department Liaison Officer

Major Marvin D. Apams, ACtH 1245 Ocean Avenue, Santa Monica
Commanding Officer, Training Detachment, Army Air Forces Technical Training Command

Major VErN J. HaLzs, AC 1620 Roosevelt Avenue
Acrting Commanding Officer of Long Range Research

Major RoBerT B. STAvER, USAT 492 South Hudson Avenue
Army Ordnance Department Liaison Officer

CAPTAIN JacoB CHAITKIN, AC 73 South Meredith Avenue
Translation Unit of Long Range Research

CarTarN GErriT Daams, AC 200 North Hidalgo Avenue, Alhambra

Long Range Research

Figst LiIEUTENANT JErROME S. Ducrest, ACt 258 South Hudson Avenue
Adjutant, Training Detachment, Army Air Forces Technical Training Command

FirsT LIEUTENANT IVER A, Luxnp, AC 368 North Carmelo Avenue
Long Range Research

FmsT LIEUTENANT BLAKEMORE E. THOMAS, AC 395 South Mentor Avenue
Station Weather Officer

SeconD LiEuTENANT DANIEL L. ENGLANDER, AC
Assistant Station Weather Officer 1222 Spruce Street, South Pasadena

SeconDp LIEUTENANT Harorp M. SeLm, ACY Constance Hotel
Assistant Adjutant, Training Detachment, Army Air Forces Technical Training Command

SEcoND LIEUTENANT PHiLrip R. STINCHFIELD, AC 1371 San Pasqual Avenue
Assistant Station Weather Officer

CarL Davip ANDERSON, PH.D., Sc.D., NoBEL LAUREATE*

Professor of Physics 249 South Berkeley Avenue
Epwarp Ceci. BARRETT, B.A. 942 North Chester Avenue
Comptroller
Harry BaTEMAN, Pa.D. 1107 San Pasqual Street

Professor of Machematics, Theoretical Physics, and Aeronautics

STUART JEFFERY BATES, PH.D. 2011 Rose Villa Street
Professor of Physical Chemistry

*On leave of absence.
1Until June, 1944.
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Eric Tempre BeLr, PH.D.
Professor of Mathematics

James Epcar Berr, Pa.D.
Professor of Chemistry

Hex~ry Borsook, Pu.D., M.D.

Professor of Biochemistry

IrA SeraGUE Bowen, Pu.D.*

Professor of Physics

JounN PeTER BUuwaLDa, Pr.D.
Professor of Geology

W. Howarp Crarp, E.M.

Professor of Mechanism and Machine Design, Emeritus

RoserT L. DAUGHERTY, M.E.

Professor of Mechanical and Hydraulic Engineering

RoscoE GiLxey Dickinson, Pa.D.

434 South Michigan Avenue
R. D. 1, Box 639, Pasadena
1121 Constance Avenue

394 Bonita Avenue

2103 San Pasqual Street

95 South Mentor Avenue
373 South Euclid Avenue

530 Bonita Avenue

Professor of Physical Chemistry, Acting Dean of the Graduate School

Paur SopHus EpsTEIN, PH.D.
Professor of Theoretical Physics

PHmLie SHEARER Focg, M.B.A*

Professor of Business Economics

RosBert D. Gray, B.S.

1484 Oakdale Street

1977 Midlothian Drive, Altadena

942 Dale Street

Professor of Economics and Industrial Relations, Director of Industrial Relations Section

Beno GUTENBERG, Pu.D.
Professor of Geophysics

AxIe JaAN Haacen-SmiT, Pu.D.

Professor of Biology

WiLriam VerMmiirioNn Houston, Pu.D.*
Professor of Physics, Member of the Executive Committee.

CrinToN KeLLy Jupy, M.A.

Professor of English Language and Literature

THEODORE voN KARMAN, Pu.D., Dr. ING., Sc.D.

399 Ninita Parkway
416 South Berkeley Avenue

3207 Lombardy Road

1325 Woodstock Road, San Marino

1501 South Marengo Avenue

Professor of Aeronautics, Director of the Daniel Guggenheim Laboratory

IrvinGg PARKHURST Krick, PH.D.*

Professor of Meteorology

WmriaMm N. Lacey, Pu.D.

Professor of Chemical Engineering

GRAHAM ALLAN Larng, M.A.

Professor of Economics and Business Administration

CHARLES CHRISTIAN LAaUrITSEN, PH.D.*

Professor of Physics

FrepErICK CHARLES Linpvarr, Pu.D.*

2174 San Pasqual Street

2024 Minoru Drive, Altadena

1642 Pleasant Way
1444 Blanche Street

2006 Allen Drive, Alradena

Professor of Electrical and Mechanical Engineering, Chairman of Division of Civil and Me-

chanical Engineering and Aeronautics.

Howarp Jounson Lucas, M.A.

Professor of Organic Chemistry

JounN RoBERTsON MAcArRTHUR, PH.D.

Professor of Languages.

*On leave of absence.

95 North Holliston Avenue

195 North Euclid Avenue



SAMUEL STEWART MackeowN, PH.D. 1240 Arden Road
Professor of Electrical Enginesring

RoMeo Raour MARTEL, S.B., 809 Fairfield Circle
Professor of Structural Engineering

AristotLE D. MicHAL, PH.D. 2002 Oakdale Street
Professor of Mathematics

CLARK BLANCHARD MILLIRKAN, Pr.D. 1500 Normandy Drive
Professor of Aeronautics, Member of the Executive Committee,

SeeLey G. Mupp, M.D. 1550 Oak Grove Avenue
Professor of X-Ray Therapy

J. RoBerT OPPENHEIMER, PH.D.* Athenzum
Professor of Thecretical Physics

Linus Pavrine, Pr.D., Sc.D. 3500 East Fairpoint Street, Sierra Madre Villa
Professor of Chemistry, Member of the Executive Committee,

Bruce HOoRNBROOK SAGE, PH.D. 1410 La Solana Drive, Altadena
Professor of Chemical Engineering

WiLLiam RavpH SmyTHE, PH.D. 674 Manzanita Avenue, Sierra Madre
Professor of Physics

THeoDoRE GERALD SoarEs, Pu.D., D.D.* 1542 Morada Place, Altadena
Professor of Ethics, Emeritus

RovaL WassoN Sorensen, E.E., D.Sc.* 384 South Holliston Avenue
Professor of Electrical Engincering

J. E WALLACE STERLING, PH.D. 520 Jackson Street
Edward S. Harkness Professor of History and Government, Member of the Executive
Commiteee.

CHEsTER STOCK, PH.D. 1420 San Pasqual Street

Professor of Paleontology

ArFreDp HENRY STURTEVANT, PH.D. 1244 Arden Road

Professor of Genetics

ErNest Haywoop Swirt, Pa.D. 3140 East California Street
Professor of Analytical Chemistry

FrRanNkLIN THoMas, C. E. 685 South El Molino Avenue
Professor of Civil Engineering, Dean of Upper Classmen.

Ray Epwarp UNTEREINER, J.D., PH.D.* 1089 San Pasqual Street
Professor of Economics and History, Dean of Freshman

Harry CLARK VAN Buskirg, Pr.B. 390 South Holliston Avenue
Professor of Mathematics, Emeritus

MorGAN Warp, PH.D. 265 South Holliston Avenue

Professor of Mathematics

EarNEsT CHARLES WATSON, PH.B.* 1124 Mar Vista Avenue
Professor of Physics, Chairman of the Faculty Board, Dean of the Faculey.

ArLBerT E. WavucH, M.S.T 794 East Walnut

Visiting Professor of Economics

Frirs WarmoLT WENT, Pa.D. 485 South Madison Avenue
Professor of Plant Physiology :

Don M. Yost, PH.D. 1025 San Pasqual Street

Professor of Inorganic Chemistry

*On leave of absence.
1Until June 30, 1944.
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Laszro ZEcHMEISTER, Dr.ING.
Professor of Organic Chemistry

Fritz Zwicky, Pu.D.
Professor of Astrophysics

Athenzum

212 West California Street

GorpoN ALBERT ALLES, PH.D.
Research Associate in Biology

DinsMORE ALTER, PH.D.*
Research Associate in Statistics

Joun Aucust ANpERsON, PuH.D.t

1316 Westhaven Road, San Marino

Griffith Observatory, Los Angeles

978 Poppy Street, Altadena

Research Associate in Astrophysics, Executive Officer of the Observatory Council

SAMUEL JacksoN BarNEeTT, PH.D.
Research Associate in Physics

GILBERT BRIGHOUSE
Visiting Lecturer in Psychology

Epwin R. BucuManN, DR.PHIL.NAT.
Research Associate in Organic Chemistry

WiriaM H. Davenrort, PH.D.
Visiting Lecturer in English

GoprReY Davies, M.A.

Associate in History

Epwin Francis Gay, Pu.D., LL.D,, Lirt.D.

Associate in Economic History

ANTONIN HEYTHUM
Lecturer in Industrial Design

Avapar HoLLaNDER, M.E.
Lecturer in Machine Design

JosepH BrLake Koerrri, D.PHIL.
Research Associate in Chemistry

Vsevorop NicHoras Krivosok, S¢.D.
Research Associate in Merallurgy

JosepH O, McCriNTIC, PH.D.
Visiting Lecturer in Economics

RoBerT THOMAS Moorg, A.M.
Associate in Vertebrate Zoology

Nmes O. MykLesTAD, PH.D.
Research Associate in Aeronautics

Punir NerFF, Pu.D.
Visiting Lecturer in Economics

Doxavrp P. WiLson, PH.D.

Visiting Lecturer in Psychology

Harry Oscar Woop, AM.

Research Associate in Seismology

Louts Booker WrIGHT, PH.D,

Associate in English Literature

*On leave of absence.

315 South Hill Avenue

4689 Eagle Rock Boulevard, Los Angeles

3949 East California Street

524 De Sales Street, San Gabriel
395 South Bonnie Avenue

2040 San Pasqual Street

448 South Hudson Avenue

2385 Hill Drive, Los Angeles
955 Avondale Road, San Marino
1521 Melwoad Drive, Glendale
1080 North Chester Avenue
Meadow Grove Place, Flintridge
651 East California Street

3668 Thorndale Road

3780 Wilshire Boulevard, Los Angeles

220 North San Rafael Avenue

580 South Berkeley Avenue

tMember of the staff of the Mount Wilson Observatory of the Carnegie Institute of Wash-
ington. Associated with the California Institute by special arrangement with the Carnegie

Iastitution.
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AxrcHiBaLp B. Young, A.B., B.L. 808 South San Rafael Avenue

Lecturer in Business Law

ArTHUR HowLanD Youne Lillingston Canyon, Carpinteria
Lecturer in Industrial Relations

ExnNesT GusTAF ANDERSON, PH.D. 831 Sunset Boulevard, Arcadia
Associate Professor of Genetics

RicHarD McLEAN BapGer, PH.D. 1963 New York Avenue, Altadena
Associate Professor of Chemistry

Huco Bexiorr, Pu.D.* 4327 Chevy Chase Drive, La Canada
Associate Professor of Seismology

James FRepEricK BoNNER, PH.D. 424 South Chester Avenue
Associate Professor of Plant Physiclogy

Ian CampBELL, PH.D. 405 South Bonnie Avenue
Associate Professor of Petrology

Freperick J. CONVERSE, B.S. 2167 Lambert Drive
Associate Professor of Civil Engineering

Jesse Wirriam Moxroe DuMonp, Pu.D.* Athenzum
Associate Professor of Physics

Harvey EacLEsoN, Pu.D. 1706 Fair Oaks Avenue, South Pasadena
Associate Professor of English Language and Literature, Director of the Student Houses. =

SterLING EMERsSON, PH.D. 1207 Morada Place, Altadena
Associate Professor of Genetics

Wiriam ArFrep FowLer, PH.D.* 1108 Lura Street
Associate Professor of Physics

Horace NatHaNiEL GiLBERT, M.B.AL* 385 South Bonnie Avenue
Associate Professor of Business Economics

ALEXANDER GoETZ, PH.D. 1317 Boston Street, Altadena
Associate Professor of Physics

ANTHONIE VAN HarREVELD, M.D. 764 South Oakland Avenue
Associate Professor of Physiology

WiLLiam Huse, M.A* 3676 Yorkshire Road
Asscciate Professor of English Language and Literature, Editor of Institute Publications

Lours WINcHESTER JoNEs, A.B. 351 California Terrace
Associate Professor of English Language and Literature, Registrar, Associate Dean of Upper-
classmen

ArTHUR Lours KLemn, Pu.D. 2771 Glendower Avenue, Los Angeles
Associate Professor of Aeronautics

RoBErRT TarsoT Knarp, PH.D. Kinneloa Ranch, Route 1, Box 680, Pasadena
Associate Professor of Hydraulic Engineering

GeorGe RuperT MacMINN, A.B. 255 South Bonnie Avenue
Associate Professor of English Language and Literature

Wriam W. MicHaEL, B.S. 388 South Oak Avenue
Associate Professor of Civil Engineering

HeNry VicTor NEHER, PH.D.* 1099 South Oakland Avenue
Associate Professor of Physics

CarL GeorcE NIEMANN, PH.D. 400 South Berkeley Avenue

Associate Professor of Organic Chemistry

*On leave of absence.
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Gennapy W. Porarenko, Pu.D. 1718 Qakdale Street
Associate Professor of Physics

Paur E. RucH, M.S. 1924 North Craig Avenue, Altadena

Associate Professor of Meteorology

ErNEesT EDWIN SECHLER, Pr.D. 2100 Dudley Street
Associate Professor of Airplane Structures

LutHer Ewing WEeaR, PH.D. 2247 Lambert Drive
Associate Professor of Mathematics

CorNELIS A. G. WiersMma, Pu.D. 1364 Cordova Street
Associate Professor of Physiology

A. PErrY BanTA, M.S.* 159 Sierra View Road

Assistant Professor of Sanitary Engineering

WiLriam NoeL BircHBY, M.A. 1500 Sinaloa Avenue
Assistant Professor of Mathematics

Francis Dasawoon Bopg, Pu.D.* 2480 Tanoble Drive, Alcadena
Assistant Professor of Geology

Dan H. CampBeLL, Pu.D. 1154 Mt. Lowe Drive, Altadena

Assistant Professor of Immunochemistry

DoxaLp SHErMAN CrLaRrg, PH.D. 665 Canterbury Road, San Marino
Assistant Professor of Mechanical Engineering, Director of Placements

Harpin Craig, Jr., PH.D. 1755 Orangewood Street

Assistant Professor of History; Faculty Associate of Throop Club

RoserT P. DiLworTH, PH.D. 751 South Euclid Avenue

Assistant Professor of Mathematics

Louis G. Dunn, Pu.D. 3364 Yorkshire Road

Assistant Professor of Aeronautical Engineering

RoserT D. ELLioTT, M.S.* 325 Buena Loma Place, Altadena
Assistant Professor of Meteorology

RoBERT EMERSON, PH.D. 648 South Arroyo Boulevard
Assistant Professor of Biophysics

Horace J. Fraser, Pu.D.* 970 Old Mill Road, San Marino

Assistant Professor of Metalliferous Geology and Mineralogy

Doxarp E. Hupson, Pu.D. 270 South Berkeley Avenue

Assistant Professor in Mechanical Engineering

Hucex MarTin HurrMmanN, PE.D.* 3280 Mount Curve Avenue, Altadena
Assistant Professor of Biochemistry

RoBerT MinsseN KLEINPELL, PH.D.T
Assistant Professor of Micropaleontology

ArserT EATON LOMEBARD, JR., PH.D.* 1277 San Pasqual Street
Assistant Professor of Aeronautics and Mechanical Engineering

GEeorcE EBER MacGINITIE, MLA. Corona Del Mar
Assistant Professor of Biology, In charge of William G. Kerckhoff Marine Laboratory

FrRaNK JoserH MaLina, PH.D. 800 South Hudson Avenue
Assistant Professor of Aeronautics, Cooperative Agent, Soil Conservation Service

Joun H. Maxson, PH.D.* 1965 Galbreth Road, Altadena

Assistant Professor of Geology

*On leave of absence.
{Prisoner of War.
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Francis WiLriaMm MaxstaoT, Pu.D. 1626 North Grand Oaks Avenue

Assistant Professor of Electrical Engineering

Ray H. OperLr, M.S. 2360 Ganesha Street, Altadena

Assistant Professor of Meteorology

WirLiam Haywarp Pickering, Pr.D. 425 South Craig Avenue
Assistant Professor of Electrical Engineering

RicHarp PoMmEroY, PH.D. 1490 Carroll Drive, Altadena
Assistant Professor of Sanitary Engineering

Wmriam H. Remper, M.S. 1811 Harding Avenue, Altadena

Assistant Professor in Meteorology

CHaRrLEs FRaNcis RicHTER, Pa.D. 1820 Kenneth Way
Assistant Professor of Seismology

RogGer STanTON, PH.D.T 1672 Poppy Peak Drive

Assistant Professor of English Language and Literature

HoMmEer JosepH STEwWaRT, PH.D. 2751 North Marengo Avenue, Altadena
Assistant Professor of Aeronautics and Meteorology

Newrton C. SToNE, M.S. 214 South Wilson Avenue

Assistant Professor of Meteorology

FosTER STRONG, M.S. 1791 East Mendocino Street, Altadena
Assistant Professor of Physics

Joun DonovaN STRONG, PH.D.* 852 South QOakland Avenue
Assistant Professor of Physics in Astrophysics

James HoLmEes STURDIVANT, PH.D. Athenzum
Assistant Professor of Chemistry

Hsve-SHEN TsiEN, Pa.D. 360 East Buena Loma Court, Altadena

Assistant Professor of Aeronautics

AvBerT TYLER, PH.D. 817 East Del Mar Street
Assistant Professor of Embryology

HowerLr NewsoLp Tysox, B.S. 505 South Wilson Avenue
Assistant Professor of Mechanical Engineering and Engineering Drafting

Vito Aucust Vanont, PH.D.t 386 South Meridith Avenue
Assistant Professor of Hydraulics

Victor V. VEYSEY, M.B.A. 28 Oak Knoll Gardens Drive

Assistant Professor of Economics and Industrial Relations

CarL F. GRuNEwaLD, M.D. 1422 Milan Avenue, South Pasadena
Assistant Consulting Physician

Epwarp DunsTer KREMERs, M.D. 2125 Mar Vista Avenue, Altadena
Consulting Physician

MarsHALL YaTeEs KREMERS, M.D.* 1946 Midlothian Drive, Altadena

Assistant Consulting Physician

HaroLp Z. MuUssELMAN, A.B. 1080 North Holliston Avenue

Acting Director of Physical Education and Manager of Athletics

*On leave of absence.
tSoil Conservation Service, Department of Agriculture.
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SeconD LieuTENANT Epcar P. ANnceEL, ACYt 294 South Wilson Avenue

Iastructor in Meteorology

SEconD LieuTENANT Horace L. BeTuEL, ACY 433 North Catalina Avenue
Instructor in Meteorology

SterHEN E. BLEwETT, B.S. 145 South Michigan Avenue
Instructor of Meteorological Instruments and Observations

Leon Britzer, PH.D. 2361 Cooley Place
Instructor in Physics

Davm I BLuMeNsTOCK, PH.D. 6927 Y4 Paseo Del Serra, Los Angeles
Instructor in Climatology

PauL BowERMAN, AM. 1151 Fifth Avenue, Los Angeles
Instructor in English Language and Literature

RoserT C. BRuMFIELD, PH.D. 4980 Twining Street, Los Angeles
Instructor in Mechanical Engineering

Seconp LieutenanT REDGNALD D. BusHeLL, ACT 378 South Mentor Avenue
Instructor in Meteorology

Joun S. CampBELL, M.S. $40 South Hill Street

Instructor in Electrical Engineering

SecoND LIEUTENANT Ray W. CroucH, ACt 105 South Mentor Avenue
Instructor in Meteorology

RoserT B. CorEY, PH.D. 352 South Parkwood Avenue

Senior Fellow in Structural Chemistry

Seconp LieuTeNANT LorEn W. Crow, ACY 903 East Del Mar Avenue
Instructor in Meteorology

Jarmes Warrace Day, M.S. 270 Greenwood Street
Instructor in Mechanical Engineering

SeconD LIeuTENANT GLENN E. Danrers, ACt 306 South Michigan Avenue
Instructor in Meteorology

LevereTT Davis, Jr., PH.D. 957 East California Street
Instructor in Physics

SEcoND LIEUTENANT CHARLES J. DELANCEY, ACT 1005 South Oak Knoll Avenue
Instructor in Meteorology

Jacos DusNoOFF, M.A. 1865 Brigden Road
lastructor in Biology

WiLiam H. EBERHARDT, B.A. Athenzum
Instructor in Chemistry

OrHAN M. Emre, CEE. Dormitory
Instructor in Applied Mechanics

Seconp LieutTENANT CrAarReNcE E. Erickson, ACT 929 East California Street
Instructor in Meteorology

ANDREW FEJER, M.S. 1659 Oakdale Street

Iastructor in Aeronautics and Mechanical Engineering

Josern B. Franzing, Jr., M.S. 294 South Roosevelt Avenue

Instructor in Civil Engineering

Joun M. FrRencH, M.S. 1170 Steuben Avenue

Assistant Instructor in Applied Mechanics

{Until June, 1944,
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THoMmAas A. GAFFNEY, B.S. 207 South Michigan Avenue
Instructor of Meteorological Instruments and Observations

Jack E. Gourp, A.B. 502 South Hudson Avenue

Instructor of Meteorology Laboratory

Epwarp O. GUERRANT, PH.D.* 2233 Santa Rosa Avenue, Altadena
Instructor in History

CrareNcE E. Gusg, M.S. 4820 Palm Drive, La Canada
Instructor in Electrical Engineering

SeconDp LIEUTENANT Roy L. HiLryarp, ACt 1067 San Pasqual Street
Instructor in Meteorology

Warter F. HILTNER, S.M. 105 South El Molino Avenue
Instructor in Hydraulics

Wrriam A. Hoop, M.A. 138 South Wilton Drive, Los Angeles
Instructor in Mathematics

ROBERT JaxEs, M.S. 1785 Las Lunas Street
Instructor in Civil Engineering

CarL B. Jornson, M.S. 4241 Wawona Street, Los Angeles
Instructor in Civil Engineering

WarTer L. Jornson, M.S. 2056 Lambert Drive
Instructor in Applied Mechanics and Machine Design

Davm Jupp, A.B.t Athenzum
Instructor in Physics

GeorrFreY KercHLEY, PH.D. 237 West Las Flores Drive, Altadena
Instructor in Biology

E. Harrison King, Jr., C.E. Dormitory
Instructor in Hydraulics

PeTER KYROPOULOS, M.S. 1938 Mill Road, South Pasadena
Instructor in Mechanical Engineering

Harry Lass, JLA, 1170 Steuben Street
Instructor in Mathematics

Georce W. Linp, Jr,, M.S.t 529 South El Molino Avenue
Iastructor in Civil Engineering

Paur A. LoncwEeLL, M.S. 121 North Hudson Avenue
Instructor in Chemical Engineering

SeconD LiIEuTENANT ELMo W. McCLENDON, ACH 449 South Hudson Avenue
Instructor in Meteorology

Seconp LiIeuTENANT Epwarp C. McEoweN, ACt Constance Hotel
Iastructor in Metecrology

RoserT C. McMasTER, Pu.D. 376 South Mentor Avenue
Instrucror in Electrical Engineering

Wirriam P. MeLLeN, M.S. 265 South Oakland Avenue
Instructor in Meteorology

Danter C. MiLLER, B.S. 426 South Hudson Avenue

Instructor in Engineering Drafting

Wirrianm F. Nasn, Jr., PH.D. 1320 Fay Place
Instructor in Physical Metallurgy

*On leave of absence.
1Until June, 1944.
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Joux M, O’Gorman, B.S.

Instructor in Chemistry

110 North Michigan Avenue

JosepH L. H. PauLHus, M.S. 306 South El Molino Avenue

Instructor in Meteorciogical Instruments

SEconD LIEUTENANT RicHarp E. PENTONEY, ACT 1005 South Oak Knoll Avenue
Instructor in Meteorology

Davip Pressman, Pu.D.
Senior Fellow in Immunochemical Research

RoLr H. SaBERsKY, M.S. 324 South Cliffwood Avenue, Los Angeles

Assistant Instructor in Mechanical Engineering

4743 14 Baltimore Avenue, Los Angeles

SecoND LiEuTENANT LesLie D. Sanpers, ACH

Instructor in Meteorology

BraprLey T. ScHEER, PH.D.
Instructor in Biology

VERNER ScHOMAKER, PH.D.
Senior Fellow in Chemical Research

MARK SERRURIER, M.S.
Instructor in Mechanics

LEsLIE ARTHUR SHANNON, MET. Enc.
Instructor in Meteorology

RoBerT L. SHIPMAN, M.S.
Inscructor in Meteorology Laboratory

THeoDORE B. SmiTH, M.S.
Instructor in Meteorology

Stanrey C. SNowDoN, PH.D.
Instructor in Physics

Frances HaLseY SPINING
Librarian

Georce B. SutTon, M.S.

Assistant Instructer in Mechanical Engineering

StanrLEY M. SwiNncLE, PH.D.
Instructor in Chemistry

Seconp LieutenanT Howarp E. TayLor, ACT

Instructor in Meteorology

Seconp LIEUTENANT BLakEMoORE E. THOMAS, ACY

Instructor in Meteorology

E. ARTHUR TRABANT, A.B.
Instructor in Mathematics

S. E. UrRNER, PH.D.

Instructor in Mathematics

Esenezer VEy, C.ENc.
Instruccor in Applied Mechanies

Epwarp M. WarEs, M.B.A,

Instructor in Economics

RarpH H. WALTERs, M.A.

Instructor in Electrical Engineering

Jurc H. E. Waser, PH.D.

Instructor in Chemistry

Davm F. WeLcH, INDUs. DESIGNER
Instructor in Engineering Drafting

$Until June, 1944,

695 South Mentor Avenue

Corona Del Mar

115 North El Molino Avenue

1010 North Holliston Avenue

407 South Michigan Avenue

381 East Las Flores Drive, Altadena
Athenzum

406 South Chester Avenue
1067 North Catalina Avenue
296 South Mentor Avenue
75 North Wilson Avenue
Constance Hotel

929 East California Street
389 South Craig Avenue
821 North Mariposa, Los Angeles
181 South Hudson Avenue

861 North Raymond Avenue
916 North Mariposa, Los Angeles
118Y% North Chester Avenue

986 East California Street



SEconD LIEUTENANT RoDNEY S. WHEELER, ACYT

Instructor in Meteorology

NatHaNIEL W, WiLcox, A.B.

599 South Mentor Avenue

917 North Granada Avenue, Alhambra

Instructor in Engineering Drawing and Design Techniques

J. NorTON WiLsonN, Pu.D.t

Instructor in Applied Chemistry

GeorGeE G. WriGHT, PH.D.

Senior Fellow in Immunochemistry

Crayton M. Zieman, M.S.
Instructor in Electrical Engineering

388 Dearborn Street
2617 Pina del Vista Drive, Altadena

368 South Parkwood

Lee R. BRaANTLEY, PH.D.
Research Fellow in Physics

ArTHUR L. CoHEN, PH.D.
Research Fellow in Biology

Joux E. CusHixg, Jr., PH.D.
Research Fellow in Chemistry

Justus G. KiRcHNER, Pr.D.2
Research Fellow in Biology

Karw J. Korpr, Pr.D.

Research Fellow in Chemical Engineering

Seiro Kyrorouros, Pu.D.
Research Fellow in Physics

Hawns W. LiepManyN, D, PHIL.
Rescarch Fellow in Aeronautics

Kraus J. MampeLr, Pu.D.
Research Fellow in Biclogy

C. Y. Meng, Pu.D.
Research Fellow in Physics

SetH H. NEDDERMEYER, PH.D.*
Research Fellow in Physics

Ricuarp M. Noves, Pu.D.
Research Fellow in Chemistry

Axpor Porcar, PH.D.
Research Fellow in Chemistry

Lroyp C. Pray, M.S.
Research Fellow in Petrography

Evr1zaseTH RoBoz, PH.D.
Research Fellow in Biology

SayM RosENFELD, PH.D.2
Research Fellow in Biology

PauL R. SaunDERs, Pr.D.2
Research Fellow in Biology

PHiLip A. SHAFFER, JR., PH.D.
Research Fellow in Chemistry

Rareu G. Siu, Pu.D.2?

Research Fellow in Bio-Organic Chemistry

ArTHUR G. R. STRICKLAND, PH.D.
Research Fellow in Biology

“On leave of absence.

FUntil June, 1944,

2Vegetable Dehydration Fellow.
8U. S. Rubber Fellow.
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412 South Chevy Chase Drive, Glendale
214 South Catalina Avenue

1417 Capinero Drive

120 North Mentor Avenue

505 North Sierra Madre

1936-A Mill Road, South Pasadena
2595 Lambert Drive

397 South Catalina Avenue

344 South Catalina Avenue

306 South El Molino Avenue

961 Cornell Road

Dormitory

986 East California Street

703 Lakewood Place

5446 Monroe, Hollywood

136 North Madison Avenue

1060 East Del Mar Avenue

330 South Wilson Avenue

664 South Oak Knoll Avenue



MARTIN SUMMERFIELD, Pr.D.
Research Fellow in Aeronautics

Davip TyLer, Pu.D.
Research Fellow in Biology

Dovucras C. WARNER, Pu.D.
Research Fellow in Physics

J. PauL YouTtz, M.S.

314 South Michigan Avenue
1206 Mar Vista Avenue
221 Country Club Drive, San Gabriel

1477 North Holliston Avenue

Research Fellow in Physics, Lecturer in Industrial Design

RuTH BaTES, B.A.
Research Assistant in Biology

HvucH S. BeLr, A.B.

Research Assistant in Hydraulics

2011 Rose Villa Avenue

1050 North Holliston Avenue

Davip Bring, B.A. 7966 Woodrow Wilson Drive, Hollywood

Research Assistant in Physics

Samuer Broapwerr, Pu.D.
Research Assistant in Physics

RoBERT E. DorLAND, B.S.
Research Assistant in Biology

JacoB DuswNoFF, PH.D.
Research Assistant in Biology

ALBERT W. FRENKEL, PH.D.

Research Assistant in Biology

Eustace L. FurLong
Curator in Vertebrate Paleontology

Francis LEHNER
Research Assistant in Seismology

CHia-Cuiao Lin, Pu.D.
Research Assistant in Aeronautics

Joun M. Norbquist, M.S.
Research Assistant in Seismology Laboratory

RorerT H. OLps, M.S.

Research Assistant in Chemical Engineering

GerTRUD OPPENHEIMER, PH.D.
Research Assistant in Microchemistry

Wmiis P, PopeENoE, PH.D.
Curator in Invertebrate Paleontology

Harran K. PraTT, B.S.

Research Assistant in Biology

Arrax E. PuckerT, M.S.

Rescarch Assistant in Acronautics

H. Horris Reamer, M.S.

Research Assistant in Chemical Engineering

ANDREW REcser, Pu.D.*
Research Assistant in Chemistry

Dan Ricg, B.A.

Research Assistant in Chemistry

*Until September 1, 1944.
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526 Baltimore Street, Monterey Park
399 South Mentor Avenue
1865 Brigden Road

230 South Catalina Avenue
270 South Roosevelt Avenue
1610 Casitas Avenue

281 South Chester Avenue
1695 Corson Street

Pasadena Athletic Club

33 South Mentor Avenue
446 South Hudson Avenue
923 East California Street
1735 Maple Street

294 South Wilson Avenue
1429 Greenfield, Los Angeles

2044%; North Vermont, Los Angeles



James T. RostroN, B.S.
Research Assistant in Hydraulics

PeTER v. H. SERRELL, M.S.
Research Assistant in Aeronautics

JoserHINE G. WiLr1ams, B.A.
Research Assistant in Biology

ErNEest B. WricHT, B.S.
Research Assistant in Biology

1721 North Allen Avenue
350 Glen Summer Road
616 Montana Avenue, Monrovia

785 South El Molino Avenue

Frovo L. Hanes, D.O.
Track Coach and Physical Trainer

Avupre L. Stong, M.S.

Director of Institute Band

2115 Layton Avenue

2051 Jefferson Drive

TEACHING FELLOWS AND GRADUATE ASSISTANTS

Anorew, Aran H.

B.S., Unlv:mty of N=bush, 1942

BarrLer, Howarp

B.S., California Inst:tule, 1940 MS 194! '

BecovicH, NIcHOLAS ANTHONY .

B.S., California Institute, 1943

BenToN, RoBeERT FRANCIS
B.S., California Institute, 1943

BonNER, WALTER DANIEL, JR.
B.A., University of Utah, 1940

Boyp, Joun ROBERT

Physics

Electrical Engineering
Electrical Engineering
Mathematics

Biology

Aeronautics

B.S., University of lll;nuls, 1942 M. S Cahformz Imntu!e, 1944

Brown, James Roy .
B.S., Allegheny College, 1944

BryYDEN, Joun H. .
B.S., Callege of Idaho, 1942

BunLER, RoLF DIETRICH

Physics
Chemistry

Aeronautics

B.A. E Unriversity of Minnesota, 1943 M S Calzfnrnu Insntut:, 1944

CaRTER, WiLL1aM WaLTON

B.S., Carnegie Institute of T:chnulogy, 154!

CHARYK, JosEPH VINCENT

Physics

Aeronautics

B.S., University of Alberta, 1942; M S Ca[lfwmz Inshtut:, 1943

CHasE, PATRICK STANLEY
B.S., California Institute, 1943

CoeNsGENy FREDERIC HARLEY
B.S., Montana State College, 1941

CORRSIN, STANLEY

Aeronautics
Physics

Aeronautics

B.S., University of Pcnnsylvama, !940 M. S C:hfcrma lmutute, 1942 A'E 1942

CurrTis, THoMas GREY . .
B.S., California Institute, 1942

DaNa, STEPHEN WINCHESTER

Civil Engineering

Geology

A.B., Oberlin College, 1940; M.S., Umversn:r of Southern Callforma, 1942 Ph. D California

lnstltute. 1944



DANDLIKER, WALTERBEACH . . . . . . . . . . . . . Biology
B.S., Rollins College, 1940

DarrLiNG, DoNALD ALLAN . . . . +. . . . Mathematics
B.A., University of California at Los Augelu, 1939

Davip, JENNINGS Roy . . . . . . . . Electrical Engineering
B.S., University of Colerado, 194D M.S., California Institute, 1942

DONOHUE, JERRY . . . . . . . . . . Chemistry
A.B., Dartmouth Col]ege 1941. M.A. =4 1943

Dusss, CLYDE ANDREW . .« « « .« . . . . . . . Bidegy
B.S., California Institute, 1943

EperHarDT, WitLiam Henky . . . . . . . . . . . Chemistry
B.A., Johns Hopkins University, 1941

EumrE, ORHAN M. . . Civil Engineering
B.S., Robert College, !934 M. S Umvemtr of lllmuu, l9:\6 G E, , California Institute, 1944

EstaBrook, FRANK Bempre . . . . . . . . . . . . . Physics
A.B., Miami University, 1943

Fong,ConraD TUuck ONN . . . . . . . . . . . . . DBiology
B.S., University of Hawaii, 1939

FraNzINT, JosEPH BERNARD, JR. « 5 % F % % 3 Civil Engineering
B.S., California Institute, 1942; MS 1943; C.E., 1944

Fu, CHENG-YI . . Geology
B.Sc., National Tsing Hul Umvemty. 19]) M. 5: e MCGI“ Umvermy. I941 Ph D., California
Institute, 1944

GaveEr, MarTIN ROGER . . . . . . . . Civil Engineering
B.S., California Insticure, 1942; M S 1944

GorpiNg, BeRrHenry . . . . . . . . . . . . . Chemistry
B.S., California Institute, 1944

HaGeELBARGER, Davio Woirzam . . . . . . . . . . . . Physics
A.B., Hiram College, 1942

Henkg, BurtoN LEHMAN . . . . . . . . . . . . . Physics
B.A., Miami University, 1944

Hornyaxk, WiiriaM FRANK . N T T T
B. of E.E., College of the City of ‘ln ‘{orl 1944

HumpHREY, GEORGE Louts . . . . . . . . . . . . Chemistry
B.A., Marietta College, 1943

InN, Epwarp CHANG YuL . . . . . . . . . . Physics
B.S., University of Hawaii, 1919 M S 1944

Jonunson, PaiLip Orp . . « « « +« <« <« . . Aeronautics
B.S., California Institute, 1942 M S., 1943; AE., 1944

Juop, Davio Lockmarr . . . . . . . . . . . . . . Physics
A.B., Whitman College, 1943

KEeILiN, BERTRAM . o o w w w w w ae o a ICHCIUSEEY
B.A., New York Umversuy. 1942

Kvo, YuNnGc-HUAT . + + 4 4« + o+ Aeronautics
B.A., National University of Peku:g, 155) M A University of Toronto, 1941

LAUFER, JoHN . . Aeronautics
B.S., Louisiana State Umvumy, 1942 M S Ca!dorma Insutute, 1941. A E., 1944

Levy, CHARL:ES NATHANIEL G w4 w o owm B oW e a Aeronautics
S.B., husetes I of T hnology, 1939
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Loo, Smr-Wer . i % % 8 s s = & s . Biology
B.S., National Sun Yat Umrers:ty, 1931

Manripor, Joserr F. . . . . . . . . Electrical Engineering
B.S., California Institute, 1940 M S 1942; Ph.D., 1944

MrLrer, HERMAN D WOW M W S MmO B @ Aeronautics
B.S., California Institute, 1943

MiLrsars, Kxox y . Mathematics
B.S., Alabama Pcl}techmc Inst:tu!e, 1940 P]" D., Ca[xform: Insumte, 1944

Miscow, Kurt MarTin . . . . . . . . . . . . . Chemistry
B.S., Tulare University, 1944

Morcan, SaMuEL PoPE, JRr. . e« + « = +« w w w = . Physics
B.S., California Insntute 1943; .\'(5 1944

PrerFFeEr, HEINZ GERHARD . . . . . . . . . . . . Chemistry
B.A., Drew University, 1941; M.A., Syracuse University, 1943

P1, TE Hsien . . . Physics
B.S., Yenching Umversl:y, UJZ M S., 1934 Ph D, C:llforma lnstuute, 1944

Ports, DonatoHarry . . . . . . . . . . . . . Mathematics
B.S., California Institute, 1943

Rasor, BERNARD . . . . . . . . . . Aeronautics
B.S., Iilinois Institute of Tec‘molog). 1941 M.S., California Institute, 1944

RicHARDSON, AUDRE HARoID . . . . . . . . . . . Aeronautics
B.S., California Institute, 1943

Savit, CarL HeEr1Z . . s & % & . s w w = = o« Mathematics
B.S., California Institute, 1942

ScHAMBERG, RicHARD . .« « . .« . . . . Aeronautics
B.S., California Institute, 1943 M.S., 1944

ScHARDT, ALotls WOLFGANG . . . . . . . . . . . . . Physics
B.S., California Institute, 1944

ScHOCKEN, VICTOR . .. . Biology
B.A., New York Umversuy, 1942 M A., Oregon Sute College, 19-&1

STERNBERG, JOSEPH . . . . . . . . . Aeronautics
B.S., California Institute, 1942 M. 5., 1943

Tejapa-FLorEes, Luis HErRNAN . .+« . . . . Electrical Engineering
B.S., California Institute, 1938; M.S., 1943

TupbENHAM, WILLIAM JOHN . . . . . . . . . . . . DBiology
B.A., University of Utah, 1943

Vev, EBENEZER . . . . . . . Civil Engineering
B.S., California Instxtut: 1941; M S . 1942 C.E., 1943

WapE, ERNEST . . . . . . . . . Electrical Engineering
B.S., California lnshtute, 194}

WHEeeLER, DoNarp BiNncHaM, JR. . . . . . . . . . . . Physics
B.S., Lehigh University, 1938

Wrisow, ALBERT GEORGE . . . . . Mathematics
B.S., Rice Institute, 1941; M.S, Czl:form: Insututc, 1942
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WAR PROJECT FELLOWS, ASSISTANTS, ETC.

Charles E. Abbe, B.M.E.

Norman Abrahamsen, Ph.D.

Leonard S. Abrams, B.S.
Richard J. Abshire
Alden E. Acker, B.S.
Raymond Adams, B.S.
Raymond W. Ager, Ph.D.
Pierre A. Agnew, B.S.
Robert W. Alcock, M.S.
Saul Altshuler, B.A,

J. 5. Amneus, B.S.

A. Lawrence Anderson
Clarence R. Anderson, B.S.
Allan H. Andrew, M.S.
Orin E. Andrus, B.S.
W. N. Arnquist, Ph.D.
Harry Ashkenas

Alvin D. Ayers, Ph.D.
H. W. Babcock, Ph.D.
Hugh A. Baird, B.S.
Saul Baker, B.S.

Roy H. Balyeat, B.S.
Harry N. Bane

Dana A. Barnes, A.B.
Donald P. Barrett, A.B.
William B. Barry

C. Bartley, B.S.

John D. Bascom, B.S.
Deoris Bashore, B.A.

R. Neal Batterson
Custer C. Baum, M.A.
Wilbert W. Baustian, B.S.
Irwin B. Beadle

Farley E. Beckett
Gilbert Bell, B.S.
Edward L. Bennet, B.S.
George E. Bentley

Carl F. Bernthal, B.A.
Rcbert Berson, B.CH.E.
Allan K. Billmeyer, B.S.
Granville Blair

Rcbert H. Blaker, A.B.
Milton D. Blate, B.S.
Leon Blitzer, Ph.D.
Harry B. Boller, B.S.

Walter D. Bonner, Jr., B.A.

Daniel F. Botkin, M.S.
John Bowen, B.S.

Robert O. Boykin, B.S.
Samuel L. Bradshaw, A.B.
Herbert W. Bree

Earl C. Briggs, B.S.

Anthony Briglio, B.S.
De2vid E. Brink, B.A.
John Brockman, B.S.
Hal R. Brokaw

David H. Brown, B.S.
James R. Brown, B.S.

J. D. Buddhue

Arthur V. Bunker
Edmund P. Burke, B.S.
Stanley C. Burker, M.A.
Henry Burns, I.M.E.
Rcbert Buss, B.S.
Donald W. Campbell
John W. Canaday

R. Canright, A.B.
Theodore V. Carpenter
Thomas E. Carpenter
John H. Carr, M.S.
Robert E. Carr, B.S.
Arthur N. Carson, B.S.
Benedict Cassen, Ph.D.
Raymond O. Catland, B.S.
John R. Chaffin

W. Z. Chien, Ph.D.
William Christie, B.A.
Paul M. Clark, B.S.

E. Richard Cohen, B.S.
William Colburn, B.S.
William B. Collier, A.B.
F. Marjorie Cooke, LL.B.

Le. Robert A. Cooley, Ph.D.

William H. Corcoran, M.S.
Max F. Cornwall

Charles S. Cox, B.S.
Richard H. Cox, B.S.
Sheldon C. Crane
Harold C. Cruse

Thomas G. Curtis, M.S.
Gifford Cutler

Laurence A. Daily

Carl E. Dapprich, B.S.
Leverett Davis, Jr., Ph.D.
Robert C. Davis, M.S.
Weldon B. Dayton, A.B.
William E. Deeds, M.S.
Albert O. Dekker, Ph.D.
Philip G. de la Porze, B.S.
Edwin T. De Pry
Donald L. Dewing, M.S.
William Diest

Greydon Dodge

Jerry Donohue, M.A.
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Harold L. Doolittle, M.E.
Bert F. Dougherty
George W. Downs
Harold Durrell

Pel Duwez, Ph.D.

Cecil L. East

Frederick N. Eaton
Philip E. Edelman, B.A.
Victor E. Ehrgott

Hans J. Eisner, Dr.Ch.E.
Arthur T. Ekman

John U. Elliott

Quentin Elliotr, M.S.
Emory L. Ellis, Ph.D.
Christian T. Elvey, Ph.D.
Ludwig I. Epstein, M.A.
Perry T. Erkenoff
Albert Estus

Estelle Erter, R.N.
Hubert Ewart, B.A.
Robert N. Farr

Paul S. Farrington, B.S.
James S. Fassero

Jehn G. Fawcett

George A. Feigen, A.B.
Ruth A. Felnagle
Horace G. Ferris, M.A.
Paul S. Flahive, M.S.
Earl H. Floyd, M.S.
Arthur G. Fluter, A.B.
Joseph Foladare, Ph.D.
Laura Lee Fong, B.A.
Henry E. Fracker, BS.
Orville D. Frampton, Ph.D.
John French, M.S.
Edward G. Frick, M.A.
E. W, Friess

John L. Fuller, M.S.
Trevor Gardner, B.S.
Jchn 1. Gates, B.S.
Edward R. Gaul
Marion B. Gentry
Theodore S. Gilman, B.A.
Adella H. Gilroy, R.N.

David R. V. Golding, Ph.D.

Eda B. Goldsmith, R.N.
Gary Gordon, A M.
Katherine Gordon

Rene Gorschalki

Owen L. Gothard, M.S.
Albert S. Gould

Clark W. Gould, M.S.



Clifford B. Graben
Clarence W. Grandin
James Grattan

Oran A. Graybeal, Jr., B.S.
Charlotte Green

Jerome Green, B.S.

Leon Green, Jr., B.S.
Philip G. Green, B.S.
Robert H. Greene

R. E. Grembecki, B.S.
Allan L. Grossberg, M.S.
William K. Grundy
Stanley Guelson, B.S.
Dan S. Hammock, LL.B.

Edmond E. Hammond, Jr., B.S.

William H. Hansen, B.A.
Joseph W. Harbison
Garman Harbottle, B.S.
John A. Hardy, M.S.
Robert C. Harrington
Doris E. Harris

Herbert Y. Harris

Julia Haskell, B.A.
Norman A. Haskell
Ethan R. Haslage

John B. Hatcher, M.S.
Robert W. Haussler, B.S.
Wilfrad S. Hawkins
Philip Hayward, B.S.
Frederick F. Head

James B. Herndon

Sigrid 1. Hertz, R.N.
Charles L. Higbee

Earl H. Hoerger, B.A.

J. Temple Hoffman
Leland W. Holland, M.A.
Edwin P. Hollywoed
Leon W. Holman, B.S.
George Holzman, B.S.
Carlton L. Horine, B.S.
Eldred W. Hough, Ph.D.
David R. Howton, B.S.
John W. Huffman, B.S.
George L. Humphrey
Walter P. Huntley, LL.B.
Patrick M. Hurley, Ph.D.
Donald H. Hyers, Ph.D.
Jchn B. Irwin, B.S.
Clara M. Jacobson, R.N.
George R. Jaffray, AM.
Robert L. Janes, B.S.
Rosemary Jaquith, B.A.
Ralph R. Jean

W. M. Jenkins

James H. Jennison, M.S.
Bevan Johnson

Owen C. Johnson, B.S.
Weller Johnson, M.S.
Harold S. Johnston, A.B.

Harold T. Jones, B.A.
Vernon C. Jones
William E. Kane, B.A.
Lee J. Kavanau, B.S.
Alfred J. Keast, B.S.
Ruth S. Kemp, A.B.
Arthur S. King, Ph.D.
Charles L. King, B.S.
Robert B. King, Ph.D.
Lawrence M. Kiplinger
Alva L. Kitselman
Douglas L. Kraus, Ph.D.
Gerald E. Kron, Ph.D,
De Virl A. Kunz, B.S.
Harold P. Landerl, B.S.
Frank Lanni, B.S.
Thomas Lauritsen, Ph.D.
Myer L. Lebow

Dale B. Ledyard, B.S.
Robert B. Leighton, M.S.
Paul E. Lloyd, Ph.D.
Rodney S. Lloyd

Willys Lemm, B.S.
Richard M. Lemmon, M.S.
Archur L. LeRosen, Ph.D.
Blaine H. Levadahl, B.S.
Joseph Levy, M.S.

Alvin V. Lewis, B.S.

C. C. Lin, M.A.
Herbert Lindsay

Daniel J. Lingenfelter, B.S.

William N. Lipscomb, Jr., B.S.

Rodney S. Lloyd

Dorothy D. Locanthi, M.A.
Paul A. Longwell, M.S.
Axel W. Lundbom

Robert C. Lyons

Hubert E. Majerus

Earl W. Malmberg, M.A.
Margaret Markert, MLA.
Foster Markolf, A.B.
Douglas Marlow, B.S.

Beyd T. Marshall, M.S.
Hcward E. Martens, B.S.
Albert E. Martin, M.D.
Richard E. Martin, B.S.
Kathryn J. Mather, B.A.
C. A. Marttson

Nicholas V. Mayall, Ph.D.
William C. Mayfield

James P. McClellan, B.A.
John P. McClellan, B.S.
James N. McClelland, M.A.
John W, McConnell, B.S.
R. S. McLean, B.S.

Robert C. McMaster, Ph.D.
CEarles L. McWade, A.B.
Edwin C. Mead

James F, Mead, Ph.D.
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Paul Meeks, M.S.

Aden B. Meinel

Aldon L. Melzian, M.S.
Hugo Menghelli, B.S.

W. Deming Merrick, B.S.
Richard M. Merriman, C.E
John E. Meskell, B.S.
Daniel C. Miller, C.E.
Emmy Lou Miller, A.B.
Iris J. Miller

Julian M. Miller, B.S.
Mark M. Mills, B.S,
Robert L. Mills, B.S.
Hugh Montgomery, B.S.
Robert B. Moran, Jr., A.B.
Anrtonio Morelli, M.E.
Gerald Mosteller, M.S.
Enver M. Muratzade, C.E.
Terrell Myers, A.B.
Russell H. Neil, A.B.
Lester N. Neufeld, B.S.
Thomas W. Nobles, LL.B.
Robert L. Noland, B.S.
Harry Nott

Richard M. Noyes, Ph.D.
Francis E. Odell, B.S.
Robert H. Olds, M.S.
Edgar W. Olson, B.S.
Fred D. Ordway, Jr,, B.S.
John W. Otvos, Ph.D.
Walter H. Padgham
Philip Padva

Raymond L. Page, B.S.
W. K. H. Panofsky, Ph.D.
Charles K. Parks
Theodore C. Parker
Robert M. Peabody, A.B.
Althea J. Pease, A.B.
Myron B. Persons

Jack W. Petty, B.S.

Fred W. Pierce, B.S.

J. D. Pirie

V. F. Powell, M.S.

Floyd W. Preston, B.S.
Edward T. Price, B.S.
Don R. Proctor, B.A.
George ]. Prosser

Anne Pruitt, B.S.

Maurice M. Rapport, B.S.
Volney K. Rasmussen, B.S.
R. Ronald Rau, B.S.
Howard L. Reed, B.S.
Carl T. Redemann, A.B.
Louis W. Reeder

George M. Reger

James G. Renno, Jr., B.S.
Lorenzo A. Richards, Ph.D
Franklin E. Roach, Ph.D.
Edward S. Robbins, B.S.



Charles F. Robinson, Ph.D.
Kenneth H. Robinson, M.S.
E. W. Robischon

Edward Rolle, B.S.

Harold Root

Leonard J. Rose

Sylvan Rubin, B.S.

Bruce Rule, B.S.

David Rutland, B.S.
Palmer Sabin, B.S.

George M. Safonov, B.S.
Cecil D. St. Helen

William A. Sandberg, C.Eng.

Herbert Sargent, Ph.D.
William H. Saylor, B.S.
Warren Schlinger, B.S.
Jacob M. Schmidt, Ph.D.
Samuel Scholl, B.S.
Walter A. Schroeder, Ph.D.
Rene Scott, B.S.

Henry 1. Scribner, M.E.
Robert E. Sears

John W. Sease, B.A.
Stuart M. Seeley

H. E. Seifert, Ph.D.
Allen E. Senear, B.A.
James A. Senncker, A.B.

Philip A. Shaffer, Jr., Ph.D.

William Shand, Jr., A.B.
Arthur M. Shapiro
Haskell Shapiro, B.S.
David Shoemaker, B.A.
Lecnard H. F. Simpson
Lee S. Sinclair, B.S.
Russell N. Skeeters

Earl Skene, B.S.

Don M. Slaybaugh
Louis B, Slichter, Ph.D.

William N. Sloan
Howard C. Smalley, A.B.
Lionel D. Smiley, B.S.
Joseph R. Snodgrass, B.S.
Conway W. Snyder, B.A.
Albert M, Soldate, AM.
Allan L. Sorem

Gleb A. Spassky, B.S.

J. Sternberg, M.S.

Robert R. Stokes
Remington Stone

R. C. Stone, B.S.

Peter W. Stoner, M.S.

Conrad D. Swanson, M.A.

Robert E. Tafel

R. Tangren, B.S.

Dcnald T. Tarr, B.S.
Harry A. Taylor, B.A,
Philip H. Taylor, Ph.D.
Oscar D. Terrell, B.S.
Carl Thiele, M.S.
Frederick W. Thiele, B.S.
Pzul Thiene, Jr., B.S.

J. Earl Thomas, Jr., Ph.D.

James S. Thompson, A.B.
Rebert G. Thompson
Elizabeth A. Thorne, A.B.
Hallett W. Thorne
Edwin Thorpe

Jehn F. Thurlow, B.S.
John Titus, Ph.D.

Leon Trilling, B.S.

Kenneth N. Trucblood, A.B.

Walter K, Tuller

Erret S. Turner, B.S.
Edward E. Tuttle, LL.B.
N. Van De Verg, B.S.
Garrett Van Pelt
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Gustav A. Volby

William J. Wagner, B.S.
Joseph A. Wahler, B.S.
Austin Wahrhaftig, Ph.D.
Edmund Waldo, B.S.

Earl C. Walker, B.S.
Wallace G. Walker
Edward J. Walsh

Louise Ware, A.B.

Floyd R, Watson, Ph.D.
John G. Waugh, Ph.D.
Thomas D. Waugh, M.S.
Harold J. Wayland, Ph.D.
Chester E. Weaver
William Weigel, B.S.
Clarence C. Weinland
James G. Wendel, B.A.
Edward L. Wheatfill, B.S.
Howell N. White, B.A.
Norman L. White

Philip E. Wilcox, B.S.
William B. Wilcox

Albert J. Williams, B.S.
Earl O. Wilson, Ph.D.
Mathew Kent Wilson, B.S.
Olin C. Wilson, Ph.D.
Stanley D. Wilson, Ph.D.
Verne E. Wilson, M.A.
Charles H. Wilts, M.S.
Norman R. Wimpress, M.S.
Ralph E. Winger, Ph.D.
Carl A. Wirtanen, M.A.
Charles C. Woolsey, B.S.
Anne Wyman, A.B.
Udene E. Younger, B.S.
Martin Zimmerman, B.S.



STAFF OF INSTRUCTION AND RESEARCH

SUMMARY

DIVISION OF PHYSICS, MATHEMATICS, AND
ELECTRICAL ENGINEERING

WiLLiam V. Houston, Chairnan

CarL D. ANDERsox?®
HarrY BATEMAN

Eric T. BELL

Ira S. Bowen*

PauLr S. EpsTEIN .
WiLLiam V. Houston*
CHARLES C, LAURITSEN*
Freperick C. LiNpvarLL®
S. STUART MACKEOWN
ArisToTrLE D. MicHAL
RoBert A. MILLIKAN, Ementus
SEeLEY G. MupD .

H. Victor NEHER*

J. RoBERT OPPENHEIMER™
Wririam R. SMYTHE
Rovar W. SorRENSEN™
RicHarp C. ToLMaN*

Harry C. VAN BUSKIRE, Ementus 5

Morcan Warp
Earxest C. WaTson*
Frirz Zwicky

PROFESSORS

Physics

Mathematxcs, Theorenca] Physncs, Aeronautics
Mathematics

’ . Physics

Theoretical Physics

Physics

. Physics

' Electrical and Mechanical Engineering
Electrical Engineering

Mathematics

. Physics

X- Ray Therapy

. Physics

Theorencal Physics

Physics

Electrlcal Engineering

Physxcal Chcmlsr_ry and Mathematical Physics
Mathematics

Mathematics

: Physics

Astrophysics

RESEARCH ASSOCIATES

DixsmoRrRE ALTER™
SAMUEL J. BARNETT
Jupson MEeap

Statistics
Physics
Physics

ASSOCIATE PROFESSORS

Jesse W. M. DuMoxp*
WiLLiaM A. FowLER*
ALEXANDER GOETZ
GeNNapy W. PoTaPENEKO
LuTtHer E. WEAR

. Physics

Physics

. Physics
Geophys:cs and Physics
Mathematics

ASSISTANT PROFESSORS

WrmnrLiam N. BIRcHBY
RoBerT P. DiLworTH*
Francis W. MaxstapT
WrmriaMm H. PrckeriNG
FosTER STRONG

Joun D. Strong*

*On leave of absence.

Mathematics

s Mathematics
Electrical Engineering
Electrical Engineering
Physics

Physics
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INSTRUCTORS

LeoN Britzer . . . . Physics
Joun S. CAMPBELL Electrical Engineering
LevereTT Davis, Jr. Physics

Electrical Engineering
.. . Mathematics
Electrical Engineering

Crarence E. Gusé
Wrnriam A. Hoop
RoBert C. McMASTER

STANLEY SNOWDON Physics
E. ARTHUR TRABANT Mathematics
S. E. UrRNER Mathematics

Electrical Engineering
Electrical Engineering

RarrH H. WALTERS
CrLayroN M. ZiemManN

RESEARCH FELLOWS

C. Y. Menc
DoucLas C. WARNER
J. PavL Yourz

L. REED BRANTLEY
Sriro KyrorouLos

RESEARCH ASSISTANTS

Davip BrINk SAMUEL BROADWELL

TEACHING FELLOWS AND ASSISTANTS

JoserH F. MaNILDI
Joun W. MiLEs
Knox Miisapst
SaMUEL MORGAN
Te-Hsien P1
Downavrp H. Ports
Carr H. Savitt

HowARrD BALLER
NicHoLas A. BEcovicH
RoserT F. BENTONT
Frep H. COENSGEN
Max CoRNWELL
DoNaLp DARLING
JexninGs R. Davio
Frank B. EstaBrookt

Davio W. HAGLEBARGER
Burton L. HENKE
WiLrLiam HorNyYAk
CHao-WanG Hsuer
Davm Juont

Harry Lass

A. W. ScHarpT
RicHarp C, SirL

Luis H. Tejapa-FLORES
ErNEST WADE§
Donarp WHEELER
ArBErT G. WiLsont

1Until June 30, 1944,
$Until September 30, 1944,
§Until August, 1944,
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DIVISION OF CHEMISTRY AND CHEMICAL

STuarT J. BaTES
James E. BeLL
Roscoe G. DickinsoN
WrriaMm N. Lacey
Howarp J. Lucas
Linus Pavrineg
Bruce H. Sace
Ernest H. SwirT
RicHarD C. ToLMan*
Don M. Yost

LaszLo ZECHMEISTER

Epwin R. BucHMmax
Joserx B. KoEPFLI

RicHarD M. Bapcer
CarL G. NIEMANN

Dan H. CaMPBELL
James H. STurpIvANT

RoserT B. CorEY
Davip Pressman

ENGINEERING

Linus PavLiNg, Chairman
Director of the Gates and Crellin Laboratories

ASSISTANT PROFESSORS

PROFESSORS
Physical Chemistry
. Chemistry
Physrcal Chemistry
Chemical Engineering
Organic Chemistry
. Chemistry
Chernlcal Engineering
Analytical Chermstry
Phys:cal Chcmxstry. Mathematical Physics
Inorganic Chemistry
Organic Chemistry

RESEARCH ASSOCIATES
Organic Chemistry
. Chemistry

ASSOCIATE PROFESSORS
Chemistry
Orgamc Chemistry

Immunochemistry
Chemistry

SENIOR FELLOWS IN RESEARCH

Verner F. H. SCHOMJ\KER

Georce G. WRIGHT

WrriaM H. EBERHARDT

PauL A. LoNGwELL
Joun M. O’GorMaAN
StanLEY M. SwINGLE
JorG Waser

J. NorTON WiLsont

Joux E. CusHiNG

RozerT H. OLDs

Horris H. REamEr

Structural Chemistry
Immunochemistry
Chemistry
Immunochemistry

INSTRUCTORS
. Chemistry
Chemical Engineering
v Chemistry
Chemistry
. . Chemistry
Apphed Chemistry

RESEARCH FELLOWS
Kary J. Korer
ANDOR POLGAR

RESEARCH ASSISTANTS
ANDREW RECSEI
Dax Rice

TEACHING FELLOWS AND GRADUATE ASSISTANTS

Joun BrYDEN

Jerry DoNOHUE

GEeoRGE L. HUMPHREY

*QOn leave of absence.
$Until June 30, 1944,

Bertram W. Keming
Grrrorp E. McCasLanp§
Heinz PFEIFFERS

$Allied Chemical and Dye Corporation Fellow.

§Until June, 1944.
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DIVISION OF CIVIL AND MECHANICAL ENGINEERING,

AND AERONAUTICS

FrepErIcK C. LinpvaLr, Chairman

Harry BATEMAN

W. Howarp CLapp, Emeritus

RoserT L. DAUGHERTY

THEODORE vON KARMAN

FrepERICK C, LiNDVALL
R. R. MarTEL

CrArRk B. MiLLIkAN
FrankLIN THOMAS

Arapar HorLanNDER

Vsevorop N. Krivosok
N. O. MYKLESTAD

FreEpERICK J. CONVERSE
ArtHUR L. KLEIN
RoserT T. KnaPP
Wiriam W. MicHAEL
ErNEST E. SECHLER

AnTtoNIN HEYTHUM
J. PauL Yourz

A, PERrY BANTA*
DonaLp S. CLARK
Lours G. DuNN
Do~avp E. Hubson

ALBERT E. LomBaRD, JrR.*

FRANK J. MarLiNa

RicHarRD PoMEROY (Acnng)

HoMER J. STEWART
H. S. Tsien
Howzerr N. Tyson
Vito VaNontt

RoeerT C. BRUMFIELDE
James W. DaLy
OrHAN M. EMRE
ANDREW FEJER

JoserH B. FranziNid

*On leave of absence.

RESEARCH ASSOCIATES

PROFESSORS
_Mathematics, Theoretical Physics, Aeronautics
Mechanism and Machine Design
Mechanical and Hydraulic Engineering
" Aeronautics
Electncal :nd Mechanical Engineering
Structural Engineering
Aeronautics
Civil Engineering

LECTURER
Machine Design

Metallurgy
Aeronautics
ASSOCIATE PROFESSORS
i % % % % 5 & Civil Engineering
Aeronautics
Hydraubc Engineering
Civil Engineering
Airplane Structures
LECTURERS

Industrial Design
Industrial Design
ASSISTANT PROFESSORS
& W s @ w Sanitary Engineering
: Mechanical Engineering
Aeronautical Engineering
Mechanical Engineering
Aeronautics and Mechanical Engineering
Aeronautics
Sanitary Engineering
Aeronautics and Meteorology
Aeronautics
Mechamc:l Engm:ermg and Engineering Drafting
Hydraulics

INSTRUCTORS
0w % e Mechanical Engineering
Mechanical Engineering
Applied Mechanics
Aeronauncs and Mechanical Engineering
Civil Engineering

150il Conservation Service, Department of Agriculture.

4$Until June, 1944.
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Joun M. FRencH (Assistant)
WaLTer F. HILTNER

ROBERT JANES

CarL B, Jounson

WaLTeR L. JoHNsoNn

E. Harrison King

PeTer KyrorouLros

Georce W. Linp, Jr.f
Danier C, MiLLER

WiLriam F. NasH, Jr.

RoLrr H. SABERSKY (Assxstant)
MARK SERRURIER

GEeorGE B. SutTOoN (Assxstant)
EBeNEZER VEY

Davip F. WeLcH

NaTHANIEL W. WiLcox

Applied Mechanics
Hydraulics

Civil Engineering

Civil Engineering
Apphed Mechanics and Machine Design
: Hydraulics
Mechanical Engineering
Civil Engineering
Engineering Drafting
Physical Metallurgy
Mechanical Engineering
Mechanics

Mechamcnl Engineering
Applied Mechanics
Engineering Drafting

Englneermg Drawing and Design Techniques

SUPERINTENDENT OF THE GUGGENHEIM AERONAUTICAL LABORATORY

Wiriam H. BoweN

RESEARCH FELLOWS

HaNs LIEPMANN
MARTIN SUMMERFIELD

Acronautics
Aeronautics

RESEARCH ASSISTANTS

HucH S. BELL
CHIA-CH1a0 LIN
ALLEN E. PUCKETT
James T. RostroN
PETER v. H. SERRELL

Hydraulics
Aeronautics
Aeronautics

Hydraulics
Aeronautics

TEACHING FELLOWS AND ASSISTANTS

RoLF D. BUHLER
STANLEY CORRSIN
TxoMmas G. CurTis

Frank G. DExNisoN, Jr.

MorTOoN FIinNsTON
MARTIN GAYER

$Until June, 1944.
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JouN Laurer
LesTeR LEES
BerNarRD Rasor
RICHARD SCHAMBERG
CrarLes H. SEiBEL



DIVISION OF GEOLOGICAL SCIENCES

J. P. Buwavrpa, Chairman

Joun P. BuwaLpa
Beno GUTENBERG
Irving P. Krick*
CHESTER STOCK

Rosert T. Moore
Harry O. Woobn

Hvuco Beniorr*
IaN CaMPBELL

GENNADY W. POTAPENKO

PauL E. RucH

Francis D. Bope*
RoperT D. ELLiOTT*
Horace J. FRAser*
RoBerT M. KLEINPELLT
Joun H. MaxsonN* .
Ray H. OpeLrL
Wiriam H. REMPEL
CHARLES F. RICHTER
HoMER J. STEWART
Newtox C. STONE

STepHEN E. BLEWETT
Davip 1. BLUMENSTOCK
THoMas A. GAFFNEY
Jack E. GouLrp
Wimriam P. MELLEN
JoserH L. H. PauLHUS
LesLie A. SHANNON
RoBERT L. SHIPMAN
THeopore B. SmiTH

Eustace L. FurLoNG
WmLis P. PoPENOE

*On leave of absence.
{Prisoner of war.
$Until June, 1944,

ASSISTANT PROFESSORS

PROFESSORS
G 8 s % ¢ ow s = fGeology
Geophysics
Meteorology
Paleontology

RESEARCH ASSOCIATES
Vertebrate Zoology

Seismology

ASSOCIATE PROFESSORS
yow W e Seismology
Petrology
Geophysics
Meteorology

Geology
Meteorology
Metalhfcmus Geology and Mineralogy

& o w w @ Micropaleontology
0w s s ow e ow e o« o w Geology
Meteorology

Meteorology

. .+ . . Seismology

Aeromutlcs and Meteorology
Meteorology

INSTRUCTORS

Meteorological Instruments and Observations
Climatology

\Ieteorologx:zl Instruments and Observations
Meteorology Laboratory

Meteorology

Meteorologlcal Instruments

. Meteorology

Meteorology Laboratory

Meteorology

CURATORS
Vertebrate Paleontology

Invertebrate Paleontology
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SCIENTIFIC ILLUSTRATOR
Davio P. WiLLOUGHBY

SCULPTOR
WortamMOTrro . . . . . . . . . . . . Vertebrate Paleontology

RESEARCH FELLOWS
LroypC.Pray . . . . . . . DPetrography (Southern California Edison)

RESEARCH ASSISTANTS
Francis LEHNER Joun M. NorpQuisT

TEACHING FELLOW AND ASSISTANT
StepHEN W. Danat CHeneG-Y1 Fut

$Until June, 1944,
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DIVISION OF BIOLOGY

ALrRED H. STURTEVANT, Chairman of Biology Council

PROFESSORS
Henry Borsook
ARiE Jan Haacex-Smur
TromMAs HuxT Morcax, Emeritus
ALFRED H. STURTEVANT
Frits W. WENT

RESEARCH ASSOCIATE
GORDON ALLES

ASSOCIATE PROFESSORS
ERNEST G. ANDERSON
James F. BoNNER
StERLING EMERSON 3
ANTHONIE vAN HARREVELD
CorNEeLss A. G. WIERSMA

ASSISTANT PROFESSORS
RoBerT EMERSON
HucH M. HUFFMAN®*
Georce E, MAcGINITIE
ArBerT TYLER

INSTRUCTORS
GeorFFREY KEIGHLEY

BrapLeEy T. SCHEER

RESEARCH FELLOWS

Biochemistry
Bio-organic Chemistry
Biology

. Genetics
Plant Physiology

Biology

5 Genetics
Plant Physiology
Genetics
Physiology
Physiology

Biophysics
Biochemistry
Biology
Embryology

Biology
Biology

ArTHUR L. COHEN SaM ROSENFELDT
Justus G. KIRCHNERT Pavur R. SAUNDERst
Kraus J. MampeLL RareH G. Siu§
ErizaBeTH Rorozi ARTHUR G. R. STRICKLAND
Davip B. TYLER
RESEARCH ASSISTANTS
RuTtH BaTes GERTRUD OPPENHEIMER
RoBERT DORLAND Harrax K. PraTT
Jacos DusNoOFF JosepHINE G. WiLL1AMS
ErNEsT B. WRIGHT
TEACHING FELLOWS AND ASSISTANTS
WaLTER B. DANDLIKER Conrap T. O. Fone
CLyDE A. Dusss SH1-WEI Loo

*On leave of absence
tVegetable Dechydration Fellow.
fAloe Research Fellow.

§U. S. Rubber Fellow.
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DIVISION OF THE HUMANITIES
CuintoN K. Jupy, Chairman

PHiLie S. Foce®
RozerTt D. Gray
CrintoN K. Jupy
GraHAM Laing
Joun R. MACARTHUR
WirLiam B. Munro

THEeopoRE G. SoARES, Ememus

J. E. WaALLACE STERLING
Ray E. UNTEREINER®

ArserT E. WavcHt

GILBERT BRIGHOUSE
WiLiam H. DavENPORT
Joserr O, McCLINTIC
PHiLir NEFF

DonNaLp P. WiLsoN

GoprFrey Davies
Epwix F. Gay
Louis B. WrIGHT

Harvey EaGLEsON
Hozrace N, GILBERT*
WiriaMm Huse*

Louis W. JoNEes "
GeorGe R. MacMinn

ArcHiBaLD B. Younc
ArRTHUR H. Younc

Harpin Craig, Jr.
RoGER STANTONF
Victor V. VEYSEY

Paur BoweErMAN .
Epwarp O. GUERRANT*
Epwarp M. WALEs

Huco GABRIELT

BerT GOLDING
JoserH F, MaNILDI
ARTHUR E. TRABANTT

Boyp T. MARSHALL .
Davip G. SoasH

*On leave of absence.
tUntil June 30, 1944.

PROFESSORS
Business Economics
Economlcs and Industrial Relations
English Language and Literature
Economics and Business Administration
Languages
Hxstory and Government
s Ethics
. i History
Economlcs and History

VISITING PROFESSOR

VISITING LECTURERS

Economics

Psychology

English
Economics
Economics
Psychology

ASSOCIATES
History
¢ ¥ 2 3 Economic History
.« . . . . English Literature

ASSOCIATE PROFESSORS
English Language and Literature
. Business Economics
Enghsh Language and Literature
English Language and Literature
English Language and Literature

LECTURERS
Business Law
Industrlal Relations

ASSISTANT PROFESSORS
History
Enghsh Language and Literature
: Industrial Relations

INSTRUCTORS
Enghsh Language and Literature
. History
Economics

TEACHING FELLOW
German

READERS
History
Economics
Economics

ASSISTANTS
Debating
Psychology

$On leave of absence until Nov. 1, 1944,
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DIVISION OF PHYSICAL EDUCATION

R. W. SoreNsSEN, Chairman

PHYSICAL DIRECTOR AND ATHLETIC MANAGER
HaroLp Z. MUSSELMAN

CONSULTING PHYSICIAN
Epwarp D. KREMERs, M.D.

ASSISTANT TO THE CONSULTING PHYSICIAN

CarL F. GRuneEwaLp, M.D.
MarsHALL Y. KREMERS, M.D.*

TRACK COACH AND PHYSICAL TRAINER
Froyp L. Haxes, D.O.

INSTRUCTOR
PaurL R. ACKERMAN

ASSISTANTS
Georce W. Linp, Jr.¥ CARL SHY
Benyamin E. WHITE

*On leave of absence.
1Until June, 1944.
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ASTROPHYSICS

OBSERVATORY COUNCIL

Max MasonN, Chairman
WaLTER S. ApaMs  Harry J. BAuerR  RoBERT A. MiLLIRAN  JaMEs R. Pace
Joun A. ANDERsoN, Executive Officer
Eowarp C. BARRETT, Secrefary

POLICY COMMITTEE

Max MasoN, Chairman
WaLTER S. ApAMS Epwin HussLe*
Ira S. BoweN RicHarp C. ToLMAN®

CONSTRUCTION COMMITTEE
Joun A. AnpERsoN, Chairman

WALTER S. Apams Eopwin HussLe*
IrA S. BoweN Max MasoN

ASSOCIATE IN OPTICS AND INSTRUMENT DESIGN
Joun A. ANDERSON

In Charge of Instrument Shop
GarDNER W. SHERBURNE

In Charge of Optical Shop
Marcus H. Brown

Frirz Zwicky . . . . . . . . . . Professor of Astrophysics
Joun D. StronG* . . . . . Asslst:mt Professor of Physics in Astrophysics
Joser J. JounsoN . . . . Charles G, Strater Research Fellow in Astrophysics
RicHarp E. VorrratH . . . . . . . Research Fellow in Astrophysics

*Ogn leave of absence.
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CALIFORNIA INSTITUTE ASSOCIATES

The California Institute Associates are a group of public-spirited citizens, inter-
ested in the advancement of learning, who have been incorporated as a non-profit
organization for the purpose of promoting the interests of the California Institute

of Technology.

OFFICERS

ALaN E. MorPHY

President

SHANNON CRANDALL
1st Vice-Pres.

ArcHiBaLp B. Youne
2nd Vice-Pres.

SeerLeEy G. Mupp
3rd Vice-Pres.

Garner A. Beckett
J. G. Boswell

Carl F. Braun
Scott Brown

R. R. Bush

Frank R. Capra

L. C. Copley

Fred S. Albertson

George W. H. Allen

Mrs. Marion Wilmeroth
Ashdown

Mrs. James G. Bailey

Franklin Baldwin

Mrs. Russell H. Ballard

John E. Barber

Harry J. Bauer

Garner A. Beckett

A. Elmer Belt

Mors. Ellis Bishop

Miss Eleanor M. Bissell

Fred H. Bixby

Mrs. E. J. Blacker

Mrs. R. R. Blacker

Edward W. Bodman

Franklin Booth

Victor von Borosini

J. G. Boswell

Mrs. Rebecca F. Boughton

Carl F. Braun

James R. Brehm

Scott Brown

R. R. Busu

4th Vice-Pres.

Preston HoTcHKIS

Secrefary

HerserT L. HAHN

Treasurer

Epwarp C. BARRETT

Asst. Secy.-Asst. Treas.

DIRECTORS

Shannon Crandall
Thomas R. Dempsey
E. T. Foley

Herbert L. Hahn

S. M. Haskins

John E. Jardine
Charles S. Jones

MEMBERS

Mrs. E. A. Bryant

William N. Bucklin

Mrs. Clara B. Burdette

Carleton F. Burke

R. R. Bush

Robert W. Campbell

Frank R. Capra

Mrs. Harry Chandler

Stuart Chevalier

Norman W. Church

Miss Lucy Mason Clark

Arthur M, Clifford

George 1. Cochran

I. C. Copley

Charles B. Corser

Hamilton H. Cotton

Mrs. Margaret R.
Craig-McKerrow

Shannon Crandall

John S. Cravens

E. W. Crellin

William C. Crowell

Mrs. James A. Culbertson

Mrs. Joseph B. Dabney
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Willard W. Keith
Ralph B. Lloyd
Alan E. Morphy

R. H. Moulton
Seeley G. Mudd
John O’Melveny
Archibald B. Young

Mrs. Addison B. Day
Thomas R. Dempsey
Mrs. Donald R. Dickey
Mrs. Edward L. Doheny
E. E. Duque

Mrs. John H. Eagle
Harry B. Earhart
Edward Elliott

Mrs. Meyer Elsasser
Mrs. Edith A. English
Melville G. Eshman
George E. Farrand
Mrs. John H. Fisher
Mrs. Arnold K. Fitger
Herbert Fleishhacker
Mrs. Thomas Fleming, Jr.
Mrs. Frank P. Flint

F. W. Flint, Jr.

E. T. Foley

Freeman A. Ford
Stuart W, French
Robert N. Frick

Mrs. Robert N. Frick
Mrs. John Gaffey



Mrs. Charles W. Gates
Robert L. Gifford
Robert C. Gillis

Mrs. E. S. Gosney

Mrs. Herbert J. Goudge
F. Gunner Gramatky
Claude M. Griffeth
Herbert L. Hahn

Mrs. George E. Hale
Mrs. Girard van B. Hale
Miss Evelyn Hamburger
Mrs. Edward C. Harwood
Arnold D. Haskell

S. M. Haskins

James H. Hay

Mrs. Arthur Hill

Mrs. Frank P. Hixon
Mrs. Joseph M. Hixon
George Grant Hoag

Mrs. George Grant Hoag
Collis H. Holladay

Mrs. W. L. Hollingsworth
Webster B. Holmes
Herbert B. Holt
William L. Honnold
Mrs. William L. Honnold
Preston Hotchkis

Mrs. William F. Howard
Rupert Hughes

Myron Hunt

Mrs. Willis G. Hunt
Robert E. Hunter
Willard C. Jackson
John E. Jardine

Mrs. S. Herbert Jenks
Charles S. Jones

S. Fosdick Jones

Willard W. Keith

Mrs. F. W. Kellogg
A.N. Kemp

H. H. Kerckhoff

Mrs. William G. Kerckhoff
Mrs. J. O. Koepfli

R. H. Lacy

Mrs. William Lacy

Oscar Lawler

Fred B. Lewis

Richard C. Lilly

Ralph B. Lloyd

Edward D. Lyman

Leonard S. Lyon

Alexander B. Macbeth

Mrs. James E. MacMurray

Mrs. James G. Macpherson

Fred S. Markham

Mrs. Alonzo C. Mather

Mrs. Anna Bissell McCay

William McCay

William C. McDuffie

J. Wallace McKenzie

Malcolm McNaghten

Edwin A. Meserve

Ben R. Meyer

Mrs. Ben R. Meyer

Mrs. John B. Miller

Robert A. Millikan

Mrs. Robert A. Millikan

Ernest E. Millikin

Robert T. Moore

Alan E. Morphy

Lindley C. Morton

R. H. Moulton

Harvey S. Mudd

Seeley G. Mudd

William C. Mullendore

William B. Munro

Mrs. William B. Munro

Mrs. James G. Newcomb

Mrs. Arthur Noble

E. J. Nolan

K. T. Norris

Mrs. Donald O’Melveny

Mrs. Henry W.
O’Melveny

John O’Melveny

Stuart O’Melveny

Mrs. Charles W. Paddock

Mrs. Benjamin E. Page
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James R, Page

Mrs. James R. Page

I. Graham Pattinson

Mrs. June Braun Pike

Clarence B. Piper

Mrs. J. Hudson Poole

Mrs. William M. Prindle

Mrs. Charles H. Prisk

Charles McCormick
Reeve

Mrs. Louis D. Ricketts

Alden G. Roach

Albert B. Ruddock

Mrs. Albert B. Ruddock

Howard J. Schoder

Frank R. Seaver

Keith Spalding

Silsby M. Spalding

R. W. Stenzel

Charles F. Stern

Dillon Stevens

Mrs. Frederick H.
Stevens

Leonard G. Strater

Reese H. Taylor

Charles H. Thorne

Mrs. Joseph E. Tile

Mrs. John Treanor

Mrs. John K. Urmston

Edward R. Valentine

Mrs. W. L. Valentine

William W. Valenrine

J. Benton Van Nuys

Charles B. Voorhis

Mrs. Paul M. Warburg

Thomas W. Warner

Mrs. Gurdon W. Wattles

A. L. Weil

Mrs. Frederick W.
Williamson

P. G. Winnett

Philip Wiseman

Archibald B. Young

Gerald C. Young



HISTORICAL SKETCH

The California Institute of Technology had its real origin in
1891, with the founding of Throop University. At that time the
opportunities for obtaining systematic vocational training on the
west coast were meager, if they existed at all. It was primarily to
meet this need that the Hon. Amos G. Throop founded the institu-
tion to which he gave his name and to which he later left the bulk
of his estate. Throop Polytechnic Institute—the name was changed
in 1892—while it offered work of college grade, concentrated most
of its energies on instruction in manual training, domestic science,
and kindred subjects, preparing its graduates mainly for teaching
positions which were opened by the addition of manual arts to the
curricula of the public schools. And to round out its general educa-
tional program, Throop Polytechnic also maintained an academy
and an elementary school.

Thus it continued for nearly two decades, with no change in its
principal aims, and still housed in three buildings on a small campus
in the present business section of Pasadena. The impulse toward
change originated with Dr. George E. Hale, who had come to Pasa-
dena to direct the building of the Mount Wilson Observatory of the
Carnegie Institution of Washington. The need which had been met
by the founding of Throop Polytechnic Institute was now being
met by other institutions; Dr. Hale perceived a new and greater need,
growing out of changed conditions; and he became enthusiastic over
the possibility of developing an institution which would give sound
engineering training, but which might in time, with the friendly
association of the Mount Wilson Observatory, make Southern Cali-
fornia a center for distinguished scientific work.

The possibility which he envisaged fired the enthusiasm and
enlisted the support of a number of outstanding citizens of the com-
munity, notably Messrs. Arthur H. Fleming, Norman Bridge, Henry
M. Robinson, James A, Culbertson, Charles W. Gates, and Hiram
and John Wadsworth. Mr. Fleming and his daughter, Marjorie, pre-
sented the institution with twenty-two acres of land which, with
the addition of eight acres later, comprise the present campus. The
Flemings were also largely instrumental in providing the first build-
ing to be erected on the new site, the present Throop Hall. In 1910,
under the presidency of Dr. James A. B. Scherer, the institute moved
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to its new quarters. A few years earlier the elementary school had
been set up as a separate institution, the present Polytechnic Elemen-
tary School; and by 1911 the normal school and the academy had
been discontinued.

For the first few years in its new location, Throop Polytechnic
Institute—or Throop College of Technology as it was called after
1913—gave degrees only in electrical, civil, and mechanical engi-
neering. Gradually, however, it was able to add to its objectives.
In 1913, Dr. A. A. Noyes, who was founder and director of the
Research Laboratory of Physical Chemistry at the Massachusetts
Institute of Technology and who had also served as president of that
institution, became associated on part-time with the College. In
1916 a chemical laboratory was assured. It was completed in 1917,
and instruction and research in chemistry and chemical engineering
was inaugurated under Dr. Noyes’ direction. In that same year,
Dr. Robert A. Millikan, then professor of physics at the University
of Chicago, arranged to spend a part of each year at Throop, where
as Director of Physical Research, he was to develop a program of
graduate work in physics.

The war necessitated a temporary diversion of energies. Numerous
members of the faculty went into service, and undergraduate instruc-
tion was radically revised to meet the immediate needs of the national
emergency. With the close of the war, however, normal activities
were resumed, and in the next few years the institution entered on
the most rapid and consistently sustained phase of its development.
In 1919 Dr. Noyes resigned from the faculty of the Massachusetts
Institute of Technology to give his whole time to Throop College.
In 1920 the name was changed to the California Institute of Tech-
nology. In that same year, Dr. Scherer resigned because of ill health.

Nineteen hundred and twenty-one was marked by developments
which made it one of the most important years in the history of the
Institute. When a laboratory of physics was assured by Dr. Norman
Bridge, Dr. Millikan severed his connection with the University of
Chicago to become director of the laboratory and Chairman of the
Executive Council of the Institute. The setting up of the Executive
Council, which was the principal feature of an administrative reor-
ganization, was designed to achieve two results: to avoid the burden
of single responsibility which a college presidency usually entails,
and to bring about a closer relationship between the Board of Trustees
and the faculty. The Executive Council, which under the Board of
Trustees administers the affairs of the Institute, is composed of both
trustees and faculty members, and as a body it discharges the duties
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ordinarily performed both by a college president and the executive
committee of a board of trustees.

In the same year, 1921, financial stability was assured by
Mr. Arthur H. Fleming’s agreement to give the California Institute
his personal fortune as permanent endowment. In November of that
year, the Board of Trustees formulated in the “Educational Policies
of the Institute” an explicit statement of the principles which were
to govern the present conduct of the Institute and its future develop-
ment. Recognition by the Southern California community of the
value of these aims has resulted in a steady growth of the physical
facilities and has made possible the addition of work in geology,
biology, and aeronautics. There has been also, during the past fifteen
years, a steady growth in enrollment, both in the undergraduate
and graduate groups. But all of these developments have involved
no changes of fundamental purpose; they have, in fact, only enabled
that purpose to be fulfilled more completely.

Since the summer of 1941, the Institute has devoted a large part
of its personnel and facilities to the furthering of national defense
and the war effort. In addition to carrying a wide variety of projects
involving research on and development of the instrumentalities of
war, the Institute has set up a number of special instructional pro-
grams for members of the armed forces. Since July, 1943, the
Navy has maintained at the Institute a large unit of the Engineering
Specialist Option of the V-12 College Training Program.

EDUCATIONAL POLICIES

In pursuance of the plan of developing an institute of science and
technology of the highest grade, the Trustees in 1921 adopted the
following statement of policies:

(1) The Institute shall offer two four-year undergraduate courses,
one in Engineering and one in Science. Both of these courses shall lead
to the degree of Bachelor of Science and they shall also possess suffi-
cient similarity to make interchange between them not unduly
difficult.

(2) The four-year Undergraduate Course in Engineering shall be
of a general, fundamental character, with a2 minimum of specializa-
tion in the separate branches of engineering. It shall include an
unusually thorough training in the basic sciences of physics, chem-
istry, and mathematics, and a large proportion of cultural studies;
the time for this being secured by eliminating some of the more
specialized technical subjects commonly included in undergraduate
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engineering courses. It shall include, however, the professional sub-
jects common to all branches of engineering. It is hoped in this way
to provide a combination of a fundamental scientific training with a
broad human outlook, which will afford students with engineering
interests the type of collegiate education endorsed by leading engi-
neers—one which avoids on the one hand the narrowness common
among students in technical schools, and on the other the super-
ficiality and the lack of purpose noticeable in many of those taking
academic college courses.

(3) Fifth-year courses leading to the degree of Master of Science
shall be offered in the various branches of engineering—for the present
in civil, mechanical, electrical, aeronautical, and chemical engineering.
In these courses the instruction in basic engineering subjects shall be
maintained at the highest efficiency so that the graduates from them
may be prepared with especial thoroughness for positions as construct-
ing, designing, operating, and managing engineers.

(4) The four-year undergraduate Course in Science shall afford,
even more fully than is possible in the engineering course, an intensive
training in physics, chemistry, and mathematics. In its third and
fourth years groups of optional studies shall be included which will
permit either some measure of specialization in one of these basic
sciences or in geology, paleontology, biology, astrophysics, or in the
various branches of engineering. This course shall include the same
cultural studies as does the engineering course, and in addition, in-
struction in the German and French languages. Its purpose will be
to provide a collegiate education which, when followed by one or
more years of graduate study, will best train the creative type of
scientist or engineer so urgently needed in our educational, govern-
mental, and industrial development, and which will most effectively
fit able students for positions in the research and development
departments of manufacturing and transportation enterprises.

(5) Fifth-year courses leading to the degree of Master of Science
shall be offered in the sciences of physics, astrophysics, mathematics,
chemistry, geology, geophysics, paleontology, and biology. A consid-
erable proportion of the time of these courses shall be devoted to
research. These will continue the training for the types of profes-
sional positions above referred to.

(6) Throughout the period of undergraduate study every effort
shall be made to develop the character, ideals, breadth of view, general
culture, and physical well-being of the students of the Institute. To
this end the literary, historical, economic, and general scientific sub-
jects shall continue to be taught by a permanent staff of men of
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mature judgment and broad experience; the regular work in these
subjects shall be supplemented by courses of lectures given each year
by men of distinction from other institutions; and the weekly assem-
blies, addressed by leading men in the fields of education, literature,
art, science, engineering, public service, commerce, and industry,
shall be maintained as effectively as possible. Moderate participation
of all students in student activities of a social, literary, or artistic
character, such as student publications, debating and dramatic clubs,
and musical clubs, shall be encouraged; and students shall be required
to take regular exercise, preferably in the form of intramural games
or contests affording recreation.

(7) Inall the scientific and engineering departments of the Insti-
tute research shall be strongly emphasized, not only because of the
importance of contributing to the advancement of science and thus
to the intellectual and material welfare of mankind, but also because
research work adds vitality to the educational work of the Institute
and develops originality and creativeness in its students.

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

BUILDINGS AND FACILITIES

Tuaroor Harr, 1910.
The administration building; erected with funds supplied by a large
number of donors, and named for the Honorable Amos G. Throop,
founder of Throop Polytechnic Institute, from which the Cali-
fornia Institute developed.

GATES AND CRELLIN LABORATORIES oF CHEMISTRY: first unit, 1917;
second unit, 1927; third unit, 1937.
The first two units were the gift of the late Messrs. C. W. Gates
and P. G. Gates, of Pasadena; the third unit was the gift of Mr. and
Mrs. E. W, Crellin, of Pasadena.
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CurBerTsoN Harr, 1922,
The Institute auditorium; named in honor of the late Mr. James A.
Culbertson, trustee of the Institute and Vice-President of the Board
1908-1915.

NorMmaN Brioce LaporaTorY oF PHYsIcs: first unit, 1922; second
unit, 1924; third unit, 1925.
The gift of the late Dr. Norman Bridge.

HicH-PoTteENTIAL REsEarcH LaBoraTORY, 1923.

Erected with funds provided by the Southern California Edison
Company Ltd.

ENGINEERING RESEARCH LABORATORY AND HEATING PLANT, 1926.
Erected with funds provided in part by the late Dr. Norman Bridge
and in part from other sources.

Dasney HaLr oF THE HUuMANITIES, 1928.

The gift of the late Mr. Joseph B. Dabney and Mrs. Dabney, of
Los Angeles.

SeismorocicaL REesearcH LasoraTory (of the Division of the
Geological Sciences), 1928. ’

DanNieEL GUGGENHEIM AERONAUTICAL LABORATORY, 1929,

Erected with funds provided by the Daniel Guggenheim Fund for
the Promotion of Aeronautics.

WirLiam G. KerckHOFF LABORATORIES OF THE BrorLocicaL Sci-
ENCES: first unit, 1929; second unit, 1938.
The gift of the late Mr, William G. Kerckhoff and Mrs. Kerckhoff,
of Los Angeles.

ExpERIMENTAL STAaTION (0f the Division of Biology), Arcadia,
California, 1929.

PLaNT PHYsIOLOGY LABORATORY (of the Division of Biology), 1930.

WiLriam G. KerckHOFF MARINE BioLocicaL LaBoraTorY (of the
Division of Biology), Corona del Mar, California, 1930.

ATHENZEUM, 1930.
The gift of the late Mr. and Mrs. Allan C. Balch, of Los Angeles.
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StupeENT Houses, 1931.
Blacker House.
The gift of the late Mr. R. R. Blacker and Mrs. Blacker, of
Pasadena.

Dabney House.
The gift of the late Mr. Joseph B. Dabney and Mrs. Dabney, of
Los Angeles.

Fleming House.
Erected with funds provided by some twenty donors, and named
in honor of the late Mr. Arthur H. Fleming, of Pasadena,
President of the Board of Trustees of the Institute 1918-1932.

Ricketts House.
The gift of the late Dr. L. D. Ricketts and Mrs. Ricketts, of
Pasadena.

AsTROPHYSICAL INSTRUMENT SHoPp, 1931,
Erected with funds provided by the International Education Board
and the General Education Board.

W. K. KELLoGG LABORATORY OF RaDiaTION, 1932.

The gift of Mr. W. K. Kellogg, of Battle Creek, Michigan.

AsTROPHYSICAL LABORATORY, 1932.
Erected with funds provided by the International Education Board
and the General Education Board.

HyprauLric STRUCTURES LABORATORY, 1932,

AsTrROPHYSICAL OpTICAL SHOP, 1933,
Erected with funds provided by the International Education Board
and the General Education Board.

Soi. CONSERVATION LABORATORY, 1936.
Provided by the Department of Agriculture of the United States
Government.

CHARLES ARMS LABORATORY OF THE GEOLOGICAL SCIENCES, 1938.
The gift of the late Mr. and Mrs. Henry M. Robinson, of Pasadena,
in memory of Mrs. Robinson’s father, the late Mr. Charles Arms.

SEELEY W. Mupp LABORATORY OF THE GEOLOGICAL SCIENCES,
1938.
The gift of the late Mrs. Seeley W. Mudd, of Los Angeles, in
memory of her husband.
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FLum MecnaNics LasoraTory. Under construction; to be com-
pleted in December, 1944.

MEecHANICAL ENGINEERING LABORATORY. First unit under con-
struction; to be completed in January, 1945.

TEMPORARY BUILDINGS

The Steam, Gas Engine, and Hydraulic Laboratories for under-
graduate work in the fields of thermodynamics and hydraulics are
housed in a building of temporary construction.

Another such building contains living quarters for graduate stu-
dents, a restaurant for non-resident students, and a club-room for
the Throop Club.

Other temporary structures contain a gymnasium locker room and
showers, exercise rooms, and a practice room for the musical organi-
zations of the Institute.

LIBRARIES

The library of the Institute comprises the General Library, housed
in the Norman Bridge Laboratory of Physics, and six departmental
libraries for physics, chemistry, geology, biology, aeronautics, and the
humanities.
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ATHENAUM

The Athenzum, a structure in the Mediterranean style of archi-
tecture, fittingly furnished and equipped, with grounds attractively
landscaped, is situated at the Hill Avenue end of the campus. The
purpose of the donors, Mr. and Mrs. Allan C. Balch, was to provide
a place and opportunity for contact between the distinguished foreign
scientists and men of letters temporarily in residence from time to
time at the California Institute, the Mount Wilson Observatory, and
the Henry E. Huntington Library and Art Gallery, the staffs and
graduate students of those institutions, and the patrons and friends
of science and education in Southern California making up the Cali-
fornia Institute Associates.

The Athenzum contains on the first floor a large and beautiful
lounge, a library, a main dining-room, three small dining-rooms,
and, adjoining the main dining-room—and planned so that the two
rooms can be thrown together for large banquets—a room for scien-
tific and other lectures, known as the “Hall of the Associates.” On
the upper floors are very attractively furnished rooms and suites,
each with private bath, for visiting professors, members of the staffs
and graduate students of the three institutions named, and other
members of the Athenzum. An attractive writing room and lounge
are provided on a mezzanine floor for the exclusive use of women.
On the third floor a loggia and dressing rooms provide additional
accommodations for graduate students.
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STUDENT LIFE

Student Houses. (Note: At the present time, the facilities
of the Student Houses are fully occupied by the Navy V-12
unit). The four Student Houses are situated on the California
Street side of the campus. Planned in the Mediterranean style to
harmonize with the Athenxum, they were, like the latter building,
designed by Mr. Gordon B. Kaufmann. While the four houses
constitute a unified group, each house is a separate unit providing
accommodations for about seventy-five students; each has its own
dining-room and lounge, but all are served from a common kitchen.

All four houses have attractive inner courts surrounded by port-
ales. Most of the rooms are single, but there is 2 limited number of
rooms for two. All the rooms are simply but adequately and attrac-
tively furnished. The buildings are so planned that within each of
the four houses there are groupings of rooms for from twelve to
twenty students, with a separate entry and toilet and kitchenette
facilities for each. .

The completion of this group of four residence halls marks the
initial step in a plan to meet the housing and living problems of
undergraduate students. The plan calls eventually for eight residence
halls, “each to have its own distinctive atmosphere, each to be the
center about which the loyalties developed in student days and the
memories of student life shall cluster.” Each of the four present
houses has its own elected officers; each is autonomous in the matter
of allotting rooms to residents, arranging dances and other social
events, preserving its own traditions, and promoting the general
welfare of the house.

By action of the Board of Trustees, all undergraduate students are
expected to live in the Student Houses unless permission is given by
one of the Deans to live elsewhere. This permission will be given only
when there are reasons of emergency or when there are no longer
any vacancies in the Houses. Since the demand for rooms may
exceed the supply, newly entering students are advised to file room
applications immediately upon being notified by the Registrar of
admission to the Institute,

Throop Club. The Throop Club is designed to provide for non-
resident students the same sort of focus for undergraduate life that
the Student Houses provide for resident students. The Throop Club
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has its own elected officers and committees and carries on a full pro-
gram of social and other activities. The Throop Club lounge, made
possible by the generosity of a group of friends of the Institute,
provides a convenient gathering place on the campus and is the
center of Throop Club activities. For non-resident students, mem-
bership in the Throop Club greatly facilitates participation in under-
graduate social life and intramural sports.

Inferbouse Activities, The presidents and vice-presidents of the
four Student Houses and the Throop Club make up the Interhouse
Committee, which determines matters of general policy for all five
organizations. While each sponsors independent activities there is
at least one joint dance held each year. The program of intramural
sports is also carried on jointly. At present it includes football, soft-
ball, cross-country, swimming, water polo, skiing, basketball, and

handball.

Associated Student Body. The undergraduate students are organ-
ized as the “Associated Students of the California Institute of Tech-
nology, Incorporated.” All students who pay their student body
fees are automatically members of this organization, which deals
with affairs of general student concern and with such matters as
may be delegated to it by the faculty. Membership in the corpora-
tion entitles each student to (a) admission to all regular athletic or
forensic contests in which Institute teams participate, (b) a sub-
scription to The California Tech, (c) one vote in each corporate
election, and (d) the right to hold a corporate office.

Board of Directors. The executive body of the corporation is the
Board of Directors, which is elected by the members in accordance
with the provisions of the By-Laws. The Board interprets the By-
Laws, makes awards for athletic and extra-curricular activities,
authorizes expenditures from the corporation funds, and exercises

all other powers in connection with the corporation not otherwise
delegated.

Board of Control. The Honor System is the fundamental prin-
ciple of conduct of all students. More than merely a code applying
to conduct in examinations, it extends to all phases of campus life.
It is the code of behavior governing all scholastic and extra-curricular
activities, all relations among students, and all relations berween
students and faculty. The Honor System is the outstanding tradi-
tion of the student body, which accepts full rzsponsibility for its
operation. The Board of Control, which is composed of elected
representatives from each of the four undergraduate classes, is
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charged with interpreting the Honor System. If any violations should
occur, the Board of Control considers them and may recommend
appropriate disciplinary measures to the faculey.

Faculty-Student Relations. Faculty-student cobrdination and co-
operation with regard to campus affairs is secured through periodic
joint meetings of the Faculty Committee on Student Relations,
and the Board of Directors and the Board of Control of the Student
Body. These conferences serve as a clearing house for suggestions as
to policy, organization, etc., originating with either students or
faculty.

Atbletics. The California Institute maintains a well-rounded pro-
gram of athletics and schedules inter-collegiate events with various
neighboring institutions.

By arrangement with the City of Pasadena, the Institute has
access to the athletic facilities of Tournament Park, which is adjacent
to the campus, The Park contains a fine new baseball stadium,
championship tennis courts, a football field, and a track. For basket-
ball and swimming, Institute teams have the use of basketball courts
and the pool at the Pasadena Junior College.

The Institute sponsors an increasingly important program of
intramural athletics. There is spirited competition among the five
groups composed of the Student Houses and the Throop Club for
the possession of three trophies. The Interhouse Trophy is awarded
annually to the group securing the greatest number of points in
intramural competition during the year. The Varsity and Freshman
Rating Trophy is presented to the group having the greatest number
of men participating in varsity and freshman athletics. The third
trophy, “Discobolus,” is a bronze replica of Myron’s famous statue
of the discus thrower. *“‘Discobolus” is a challenge trophy, subject
to competition in any sport. It remains in the possession of one
group only so long as that group can defeat the challengers of any
of the other groups.

Student Body Publications. The publications of the Student Body
include a weekly paper, the California Tech; an annual, and a
student handbook, which gives a survey of student activities and
organizations and serves as a campus directory. These publications
are staffed entirely by undergraduates. Through them ample oppor-
tunity is provided for any student who is interested to obtain valu-
able experience not only in the journalistic fields of reporting and
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editing, but in the fields of advertising and business management
as well.

Student Societies and Clubs. There is at the Institute a range of
undergraduate societies and clubs wide enough to satisfy the most
varied interests. The American Institute of Electrical Engineers,
the American Society of Civil Engineers, and the American Society
of Mechanical Engineers all maintain active student branches.

The Institute has a chapter (California Beta) of Tau Beta Pj,
the national scholarship honor society of engineering colleges. Each
year the Tau Beta Pi chapter elects to membership students from

the highest ranking eighth of the junior class and the highest fifth
of the senior class.

The Institute also has a chapter of Pi Kappa Delta, the national
forensic honor society. Members are elected annually from students
who have represented the Institute in intercollegiate debate, or in
oratorical or extempore speaking contests.

In addition to the national honorary fraternities there are four
local honorary groups: the Beavers, membership in which is a recog-
nition of service to the student body; the Varsity Club, which is
composed of students who have earned letters in intercollegiate
athletics; the Press Club, which elects members who are active in
student publications; and the Drama Club, in which membership is
conferred as an award for student dramatic talent.

Special interests and hobbies are provided for by the Chem Club,
the Radio Club, the Ski Club, and the Musicale. The Episcopal
Group and the Newman Club are organized on the basis of religious
interests. The Walrus Club comprises a group interested in the dis-
cussion of questions of current national and international importance.

Forensics. Institute debaters engage in an annual schedule of de-
bates with other Southern California colleges, and take part annually
in oratorical and extempore speaking contests. To encourage under-
graduate forensics the English department offers a course in debate.
During the second and third terms a special debating class for
freshmen gives first-year men an opportunity to prepare for fresh-
man debates. A number of intramural practice debates, and the
annual oratorical contest for the Conger Peace Prize afford all men
interested in public speaking an opportunity to develop their abili-
ties.

Y. M. C. A. The California Institute Y. M. C. A., whose purpose it
is to further the social and religious interests of campus life, is one
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of the most active student groups on the campus. It welcomes into
its membership and into an active part in its program any student
who is interested in its purpose. Its program consists of a Freshman
Orientation Camp (held each year just before the opening of the
Fall term), a Freshman tea dance, discussion groups considering
personal and social problems, and intercollegiate meetings. The “Y”
services to the student body include part-time employment bureau,
a loan fund, a used book exchange and a lending library. Its General
Secretary is always available to help students with their problems.
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STUDENT HEALTH AND PHYSICAL
EDUCATION

PHYSICAL EDUCATION

All" undergraduate students are required to participate in some
form of physical education. This requirement may be satisfied by
engaging in organized sports, which include both intercollegiate and
intramural athletics, or in other sports such as boxing, wrestling,
and fencing, which are not at present a part of intramural or inter-
collegiate competition. If the undergraduate student does not choose
to participate in any of these sports, he may satisfy the physical
education requirement by independent exercise, which must be re-
ported regularly to the Division of Physical Education. Corrective
exercises are prescribed for physically deficient students.

For graduate students there is no required work in physical edu-
cation, but opportunities are provided for recreational exercise.

HEALTH SERVICE
A. PHYSICAL EXAMINATION AND VACCINATION

The Institute provides for undergraduates entering the Institute, without cost to
them, a complete physical examination by 2 group of physicians at the Huntington
Memorial Hospital.

Every student of the Institute (undergraduate and graduate) must be vacci-
nated upon admission or bring a certificate from a physician that he has been
vaccinated not earlier than one month before admission.

Those students who refuse to be vaccinated will be denied admission to the

Tngticute: B. SERVICES OF THE INSTITUTE PHYSICIAN

1. The services of the Institute Physician are available for consultation and
treatment at his office on the campus between the hours of 12:30 and 1:30 p.m. daily
except Sunday, while the Institute is in session, without charge to undergraduate and
graduate students,

2. Provided time is available, the services of the Institute Physician are available
during his regular consulting hours on the campus for members of the staff, and
employees of the Institute, and their immediate families and those of graduate
students, A small fee is charged by the Institute for each such call.

C. EMERGENCY HOSPITALIZATION FUND

In addition, in order to meet the hospital and certain other emergency medical
and surgical expenses, incurred by students who develop serious illnesses which
require immediate attention, or suffer accidents, an emergency hospitalization fee of
four dollars ($4.00) per academic year is assessed against every undergraduate and
every graduate student. This fee must be paid with the tuition charge for the first
term of the academic year.

It is to be clearly understood that the Emergency Hospitalization Fund cannot
adequately make provision in case of a serious epidemic; and furthermore because
the amount of the annual emergency hospitalization fund fee is small, #his is nof fo
be construed as a coniract.

The following regulations have been established:

1. The funds derived from this fee will be deposited at interest in a special
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account known as the Emergency Hospitalization Fund. The Institute will be the
custodian of the fund. Money in this fund shall not be used for any other purpose
than for the payment of surgical and medical expenses. Whether a case is an emer-
gency or not will be decided by the Institute Physician. Whenever an emergency
arises, the Institute Physician will decide whether hospitalization is necessary, and
will then put into operation the provisions of the Emergency Hospitalization Fund.

Illnesses and injuries which are not emergencies do not come within the scope
of the Fund. The Emergency Hospitalization Fund is not applicable to accidents
away from the grounds of the Institute. This rule does not apply, i.e., the Fund is
applicable, to accidents away from the Institute when these occur in authorized
activities connected with regular curricular work.

2. In any emergency case arising under the jurisdiction of the Institute Physician,
and when necessary, hospital care will be allowed for a period not to exceed one
month. Other necessary hospital expenses during this period of one month, such as
the use of operating-room, surgical supplies and dressings, laboratory service, etc., will
be allowed. Payment of surgical fees, anaesthetic fees and necessary special nursing
fees will also be allowed whenever possible, provided the total amount of payments,
exclusive of the hospital charge in any one case, shall not exceed one hundred dollars.
Neither the Emergency Hospitalization Fund, nor the California Institute of Tech-
nology, is responsible for the payment of physicians’, surgeons’ and nurses’ fees, etc.,
in excess of the above $100.

3. The Fund is not available for those students who require, after returning to
their classes, further attention or special equipment. No distinction will be made
between injuries incurred in athletics or otherwise, in judging whether the case is an
emergency or not, or the extent to which expenses will be paid out of the Fund.

4. Whenever the expenses for emergency care in any one fiscal year are less than
the total collected in fees for that year, the balance of money remaining shall be kept
in the Emergency Hospitalization Fund, and shall remain deposited at interest to
increase for the benefit of the fund. A balance kept over from one year will be used
to render emergency medical aid to the students in later years. It is probable that
the plan can be liberalized by the building up of the Fund in this manner.

5. Students are not required to accept the services of the Institute Physician, but
may choose physicians and surgeons privately. Whomever they choose, whether the
Institute Physician or not, they must pay for such services themselves without refer-
ence to the Emergency Hospitalization Fund.

6. The responsibility for securing adequate medical attention in any contingency,
whether an emergency or not, is solely that of the patient. This is the case whether
the patient is residing in one of the Student Houses, the Athenzum, or off the
Institute grounds. Apart from providing the opportunity for free consultation with
the Institute Physician at his office on the Institute grounds between 12:30 and
1:30 p.m. daily, unless otherwise stated, except Sunday, during term time, the
Institute bears no responsibility for providing medical attention in case of illness.

7. Any expenses incurred in securing medical advice and attention in any case
are entirely the responsibility of the patient. For instance: students who are ill and
confined to their rooms in the dormitories or elsewhere, and are unable to visit the
Institute Physician’s office at the Institute, at the regular time, and who call in any
physician, including the Institute Physician, are themselves solely responsible for
the payment of all the bills incurred.

8. The Emergency Hospitalization Fund does not provide for the families.of
graduate or undergraduate students. The arrangements mentioned above for these
classes will hold.

9. Donations to the Emergency Hospitalization Fund will be gratefully received.

10. The Faculty Committee on Student Health supervises, and authorizes, expen-
ditures by the Fund. All questions regarding the administration of this Fund are to
be referred to this Committee. The Committee will review the facts of every emer-
gency case, and may, if they feel it desirable, recommend an extension of payments
in excess of the maximum amounts prescribed in Section 2 above for specific pur-
poses cited by the Committee.
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REQUIREMENTS FOR ADMISSION TO
UNDERGRADUATE STANDING

The war emergency has made necessary many schedule and curric-
ulum changes at the California Institute in order to provide instruc-
tion for students in the United States Navy’s V-12 College Training
Program. The accelerated schedule under which the Institute is
currently operating calls for three 16-week semesters per calendar
year. Since two semesters constitute an academic year, any of the
regular courses leading to the degree of Bachelor of Science can be
completed in two calendar years and eight months.

When the Navy V-12 Program terminates, the Institute will
return as soon as possible to its former schedule of three 12-week
terms per academic and calendar year, with four years required
for the completion of any of the courses leading to the degree of
Bachelor of Science, and will resume the policy of admitting only
160 Freshmen each year and restricting the total number of under-
graduates to approximately 640 students. Until such time as the
return to this former schedule is practicable, new students will be
admitted at the beginning of each semester (March 1, July 1, and
November 1). With the reinstatement of the former schedule, the
academic year will begin in September and end in June, and Fresh-
‘men will be admitted only in September. Transfer students will
be admitted at the beginning of any term as warranted by their
preparation. Former Institute students, now on leave of absence,
may resume their studies at that point in their courses up to which
they have received credit for work done. Special arrangements for
war veterans who decide to resume college work are described in
part IT of this section of the catalogue.

I. ADMISSION TO THE FRESHMAN CLASS

These students are selected from the group of applicants on the
basis of (a) high grades in certain required high school subjects
and (b) satisfactory completion of entrance examinations in mathe-
matics, physics, chemistry, and English. The specific requirements
in each of these groups are described below.

HIGH SCHOOL CREDITS. Each applicant must be thoroughly
prepared in at least fifteen units of preparatory work, each unit
representing one year’s work in a given subject in an approved high
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school at the rate of five recitations weekly. Each applicant must
offer all of the units in Group A and at least five units in Group B.

GEOUD A2 BOBIIER o5 5o v onesis: s st 9 sy Sy Fi R 3
RIGEDRR: < vvs v s s 5o Sos sren wivie vars svere s £ e 2
Plane Geometry ...........covviiiiiiinnainnnnnnnn, 1
Solid CeamBtTY . o wi e s £8 Sa TEA EO REAREET A
TERGOIGIREETY, 1.5 00500 g om e 3, s i i o708 o 2
PRYRICE | ovivsin s S s s A T T T RS S5 8 BB TR oo 1
CRBIMITEY & 00 oo v 5o sna o a8 47 1
United States History and Government ................ 1

Group B: Foreign Languages, Shop, additional English, Mathematics,
Laboratory Science, History, Drawing, Commercial sub-
FECTSs BUES .1 i SN cm i Ko o ne e Sheun oS 1
Applicants who offer for entrance a total of fifteen recommended
units, but whose list of subjects is not in accord with this table, may
be admitted at the discretion of the faculty, if they are successful in
passing the general entrance examinations; but no applicant will be
admitted whose preparation does not include English 2 units, algebra
1Y% units, geometry 1 unit, trigonometry % unit, physics 1 unit. All
entrance deficiencies must be made up before registration for the
second year.

The Admissions Committee recommends that the applicant’s high
school course include at least two years of a foreign language, prefer-
ably Latin, a year of basic elementary shop work, and as much
extra instruction in English grammar and composition as is available
in the high school curriculum.

Each applicant is expected to show that he has satisfactorily com-
pleted the above-stated required preparation, by presenting a com-
plete scholastic record from an approved school. This record must
contain a list of courses in progress—if any— at the time the record
is submitted.

ENTRANCE EXAMINATIONS. In addition to the above cre-
dentials, all applicants for admission to the freshman class are
required to take entrance examinations. These examinations do
not take the place of the high school credentials, but serve to
supplement them. The subjects covered are chemistry, physics,
mathematics, and English. The examinations are general in char-
acter; they are intended to show the applicant’s ability to think
and express himself clearly, and his fitness for scientific and engineer-
ing training, rather than to test memorized information. Specimens
or samples of the examination questions for admission to the fresh-
man class of the Institute are not available for distribution.
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Regular entrance examinations will be held at the Institute on
the following dates: January 20 and January 27, 1945, for registra-
tion March 5, 1945. May § and May 12, 1945, for registration
July 2, 1945. September 15 and September 22, 1945, for registration
November §, 1945. Applicants should report in the Lounge of
Dabney Hall at 8:30 a.m. on the date of the first examination.

Students living at a distance from Pasadena may, upon request,
be allowed to take the entrance examinations under the supervision
of their local school authorities. Arrangements for examinations in
absentia should include a letter to the Registrar from the individual
directing the tests stating that the required supervision will be given.

Entrance examinations whether taken at the Institute or in
absentia must be taken on the dates specified. In fairness to all
applicants no exceptions to this rule can be permitted.

APPLICATION FOR ADMISSION. Blanks for application for
admission to the Institute will be provided upon request.

Completed application blanks and high school records including
courses that may be in progress must reach the Registrar’s Office
at least two weeks in advance of the first examination date for the
term in which the applicant desires to enter.

Applicants living outside the continental limits of the United
States must submit their credentials in time for them to be evaluated
and for the examinations to be mailed in time to reach the supervisor
by the date on which the first examination is given.

Final selections are ordinarily made and the applicants notified
of their admission or rejection within 30 days after the last examina-
tion date. Upon receipt of a notice of admission an applicant should
immediately send in the registration fee of $10.00 (which will be
credited toward the first-term tuition). Each accepted applicant
will then be sent a registration card which will entitle him to register,
provided his physical examination is satisfactory. The registration
card should be presented at the Dabney Hall Lounge at 1:30 p.m.
on the date of registration.

Checks or money orders should be made payable to the California
Institute of Technology.

PHYSICAL EXAMINATION. Each applicant must pass a phys-
ical examination prior to admission to the Institute. These examina-
tions will be conducted for the Institute by the staff of the Hunt-
ington Memorial Hospital. At the time of his registration each new
student will be assigned an appointment for his examination. Regis-
trations are tentative pending such examinations, and are subject
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to cancellation if the examinations are unsatisfactory. Students
living at a distance are advised to consult their family physicians
before coming to Pasadena in order to avoid unnecessary expense if
physical defects exist which would prevent successful scholastic
work. Every student entering the Institute for the first time must
be vaccinated upon admission or bring a certificate from a physician
that he has been vaccinated not earlier than one month before
admission. Those students who refuse to be vaccinated will be
denied admission to the Institute.

II. SPECIAL ADMISSION ARRANGEMENTS
FOR VETERANS

In order to offer assistance to veterans who decide to resume
college work, the Institute will provide refresher courses in mathe-
matics, physics and chemistry at the freshmen and sophomore levels
if the demand warrants. Veterans who have not previously attended
the Institute may take the transfer examinations before or after
taking the refresher courses offered. If they choose to take the
examination without taking the refresher course and fail, they may,
if their record warrants it, be admitted to refresher courses and
given another opportunity to take the transfer examination. The
refresher courses carry no academic credit, and while taking any
refresher course a student will be required to carry a load of at least
15 semester units unless permitted to do otherwise.

It is recognized that veterans transferring to the Institute at the
Sophomore or Junior level may not have had all courses required of
regular Institute Freshmen or Sophomores. Such veteran transfers
will be governed by the following regulations:

With the exception of requirements in Mathematics, Physics, and English
Composition, and in addition Chemistry for Science Majors, the Institute curri-
culum requirements of the first year for an entering Sophomore, or of the first
two years for an entering Junior—will be waived provided that (a) the transfer
student has 32 acceptable college credits if a Sophomore or 64 if a Junior, the
acceptability of such credits to be judged by the Engineering or Science Course
Committees for engineers or scientists respectively; (b) he has satisfied all of the
prerequisites of his option prior to the level at which he enters according to a
list of such prerequisites selected from the curricula of the first two years at
the Institute and certified to the Registrar by the head of each option; (c) if he
is allowed credit for any courses of the year in which he enters or subsequent
years, he may be required to complete his program by including such Institute
courses of the year or years prior to his admission for which he may not have
credit, as his adviser shall think wise. In any such requirement, courses prere-
quisite to the work in his option shall take precedence; (d) any department may
prescribe the electives taken by the Transfer in its own department if it con-
siders that his previous preparation has been lacking in a field under its jurisdic-
tion. (For example, a transfer who had had no history might be required to take
courses in history as his Senior Humanities elective.)
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After the Institute returns to its normal schedule, examinations
for Freshman admission will be held in March. However, as a further
accommodation to returning veterans who wish to enter the Institute,
twenty places in the first complete Freshmen class of 160 will be
reserved for veterans for a period to be determined by the Admissions
Committee, but not to extend beyond July 15th. This is an exten-
sion of two months beyond the normal date of accepting applications
for admission.

III. ADMISSION TO UPPER CLASSES BY TRANSFER
FROM OTHER INSTITUTIONS

The Institute admits to its upper classes (i.e., sophomore year and
beyond) a limited number of able men who have made satisfactory
records at other institutions of collegiate rank. In general only
students whose grades, especially those in mathematics and science,
are above average can expect to be permitted to take the entrance
examinations.

A student who is admitted to the upper classes pursues a full
course in one of the options in engineering or in science, leading to
the degree of Bachelor of Science. The Institute has no special stu-
dents. Men are admitted either as freshmen in accordance with the
regulations set forth on pages 62 to 66, or as upper classmen in the
manner described below. Those who have pursued college work
elsewhere, but whose preparation is such that they have not had the
substantial equivalent of any two of the following freshman sub-
jects, English, mathematics, physics and chemistry, will be classified
as freshmen and must be admitted as such. (See freshman admission
requirements on pages 62 to 66. They may, however, receive credit
for the subjects which have been completed in a satisfactory manner.

A minimum residence at the Institute of one scholastic year is
required of all candidates for the degree of Bachelor of Science. See
page 78.

An applicant for admission must present a transcript of his record
to date showing in detail the character of his previous training and
the grades received both in high school and college. In addition, he
should file an application for admission; the necessary blanks for this
will be forwarded from the Registrar’s office upon request. The
transcript and application should be received at least one month
before the time at which the student desires to enter the Institute.
If the applicant is attending another college, a supplementary tran-
script covering the work in progress should be filed as soon as
possible.
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Before their admission to the upper classes of the Institute all stu-
dents are required to take entrance examinations in mathematics,
physics and chemistry covering the work for which they desire credit,
except that the examination in chemistry is required only of those
desiring to pursue the course in science. Students must offer courses,
both professional and general, substantially the same as those required
in the various years at the Institute (see pages 127-153), or make up
their deficiencies as soon as possible after admission. In case there is a
question regarding either the quality or the extent of the previous
work, examinations in the subjects concerned may be arranged.

It is not possible to answer general questions regarding the accept-
ability of courses taken elsewhere. The nature of the work at the
Institute is such as to demand that all courses offered for credit be
scrutinized individually. Even when a transcript of record is sub-
mitted it is not always possible to tell whether the courses taken are
equivalent to our work. In case the standard of the work taken
elsewhere is uncertain, additional examinations may be required
before the question of credit is finally determined.

Applicants are advised to read the descriptions of the freshman and
sophomore courses, particularly those in physics, mathematics, and
chemistry, and to note that the work in freshman mathematics in-
cludes certain topics in differential and integral calculus. It is
possible, however, for an able student to cover outside of class, the
necessary work in integral calculus and thus prepare himself for the
entrance examination and the sophomore course in mathematics.

Two examinations of a comprehensive character are offered in
each of the three subjects, mathematics, physics and chemistry. One
examination in each subject covers the work of the first year, the
other examination that of the first and second years. Representative
examination papers will be sent to approved applicants upon request.
From a study of these, prospective students may judge for them-
selves which examinations they are prepared to take. Students are
not required to take all of the examinations for admission to the
classification of a given year as junior or sophomore, but may take
examinations in one or more subjects for admission to one class and
in others for admission to the work of another class. The Institute
courses for which they will receive credit will be determined by the
Committee on Admission to Upper Classes on the basis of their
previous record and of the results of the examinations.

No fee is charged for the entrance examinations, but only those
whose records are good will be permitted to write upon them. In
order to be approved for admission to the examinations, a student’s
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application and a transcript of his record must be on file at least ten
days before the date of the examination. Applicants should not come
to the Institute expecting to be admitted to the examinations, with-
out first receiving definite permission to take them.

The schedule for the three-hour examinations for admission to
upper classes is as follows:

Mathematics ... .9:00a.m.. .... February 23, 1945; June 15, 1945
Physics ... .. ... 9:00a.m,.. .. February 24, 1945; June 16, 1945
Chemistry ... ... 1:00 p.m.. .. .. February 24, 1945; June 16, 1945

If in the fall of 1945 the accelerated program is continued,
entrance examinations will be held early in October; if the accel-
erated program is discontinued they will be held early in September.

Examinations for admission to the freshman class are held approxi-
mately six weeks earlier than the above dates. Students who may
have to take one of these examinations should file their application
three months before the beginning of the term when they wish
to enter.

Applicants residing at a distance may take the examinations under
the supervision of their local college authorities, provided definite
arrangements are made well in advance. Arrangements for exami-
nations in absentia should include a letter to the Registrar from the
person directing the tests stating that the required supervision will
be given.

The attention of students planning to transfer to junior or senior
standing is called to the fact that, until they have satisfactorily com-
pleted three full terms of residence at the Institute, they are subject
to the same scholastic requirements as are freshmen and sophomores.
See pages 76 and 77. In addition, they should note that to be per-
mitted to register for any science or engineering options during their
junior and senior years they must meet the scholastic requirements
of the divisions concerned. See page 77.

Physical examinations and vaccination are required as in the case
of students entering the freshman class. If reports of these examina-
tions are delayed until after registration it will be understood that
registrations are tentative pending such reports and are subject to
cancellation if the reports are unsatisfactory.

Students transferring to any of the undergraduate classes (i.e.,
sophomore year and beyond) are required to pay a registration fee
of $10 upon notification of admission to the Institute. This fee is
automatically applied on the first term’s tuition. Checks or money or-
ders should be made payable to the California Institute of Technology.
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EXPENSES

The following is a list of student expenses, fixed and estimated,
at the California Institute, for the academic year 1944-1945.

Tuition Fee (persemester) ....................coiuieaneann. $180.00
ReogistratioD PO . ... ...covimivnncriosnioenasssomsnnsssassa 10.00

(The registration fee is paid by applicants upon notification of their
admission to the Institute and is credited toward the first semester’s tui-
tion fee.)

General PYePOiit 7 cs & & raoh © & ndoTR 5 8 sl § § e o Sk g 5 25.00
(Each student is required to make this general deposit to cover possible
loss of or damage to Institute property used in connection with his work
in regular courses of study. Upon his graduation or withdrawal from the
Institute, any remaining balance of the deposit will be refunded.)

Emergency Hospitalization Fee (peryear) . .................... 4.00
(This fee is paid with the tuition fee the first semester of each academic
year. The purpose of the fee is explained on pages 60 and 61 of this
catalogue.)

Associated Student Body Dues (1st semester) .................. 2.45
(Student Body dues are $3.00 the second semester. These dues are pay-
able each semester and are budgeted by the Board of Directors of the
Associated Student Body for the support of student activities.)

Subscription to the California Tech (1st semester) .............. 55
(The subscription to the undergraduate weekly paper is collected the
first semester of each academic year.)

Board (per semester, approximately) ........................ 105.00
(This figure is for board at the Institute cafeteria, on the basis of 15
meals per week. In order to secure this rate, the student must sign up
for at least a half semester. It is hoped that this rate can be maintained
through 1944-1945, but the Institute reserves the right to raise it if such
action is made necessary by increase in food and labor costs.)

Room (per semester) _............:..ciwecsanonans 65.00 to 130.00
(Since the Student Houses have been taken over by the Navy V-12 unit,
civilian students must find living accommodations in the community.
The above figure is based on the present range of $15 to $30 per month
for rooms in private homes. For the convenience of students, the Institute
maintains a list of available rooms in boarding houses and private homes
near the campus. Students must assume all responsibility for finding
rooms and making rental arrangements. The Institute listing of rooms
is not available for distribution. It may be consulted in the housing
Office (Room 210, Mudd Laboratory) by students upon their arrival or
by friends or relatives in the vicinity.)

Books and Supplies (per semester, estimated) .................. 25.00
Locker Rent and Sundries (per semester, estimated) ............ 25.00

Students withdrawing from the Institute during the first three
weeks of a semester, for reasons deemed satisfactory to the Institute,
are entitled to a refund of tuition fees paid, less a reduction of 20%
and a pro rata charge for the time in attendance.
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SCHOLARSHIPS, PRIZES, AND STUDENT AID

FRESHMAN PRIZE SCHOLARSHIPS

Twelve or more freshman scholarships carrying stipends of $180
or $360 are awarded each year to members of the incoming freshman
class. The recipients of these scholarships are selected by the Com-
mittee on Freshman Admission from the candidates who have passed
the entrance examinations and otherwise satisfied the entrance re-
quirements of the Institute. Since all prospective students taking the
entrance examinations are automatically competing for these fresh-
man scholarships, no formal applications for them are necessary.

The scholarships are awarded on the basis of all the information
available in regard to the applicants—the results of their examina-
tions, their high-school records and recommendations, the statements
submitted as to their student activities and outside interests, and
results of personal interviews. The awards are made without refer-
ence to financial need; but any successful student with adequate
resources may relinquish the money payment in favor of the next
most deserving competitor, while retaining the scholarship as an
honorary recognition. The winners of these scholarships are desig-
nated Blacker Scholars or Drake Scholars, in recognition of the donors
of the scholarship funds, Robert Roe Blacker and Nellie Canfield
Blacker, or Mr. and Mrs. A. M. Drake.

DRAKE SCHOLARSHIPS

In addition to the foregoing, Mr. and Mrs. A. M. Drake of Pasa-
dena have made provision for an annual scholarship available for a
graduate of the high schools of St. Paul, Minnesota, and a similar
annual scholarship available for a graduate of the high school of

Bend, Oregon.

SOPHOMORE AND JUNIOR PRIZE SCHOLARSHIPS

The Institute has established about thirty scholarships known as
the Sophomore and Junior Prize Scholarships. These scholarships,
which carry half tuition, are awarded at the end of each school-year
to those students who as the result of their work, during the freshman
and sophomore years, are granted honor standing on the basis de-
scribed on page 78 of this Catalogue. In addition, a smaller number
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of tuition grants may be awarded to students of exceptionally high
standing who are in need of financial assistance.

It is expected that all students awarded scholarships or tuition-
grants will maintain high scholastic standing. Failure to do so at
any time during the school year may result in the termination of the
award.

HARRIET HARVEY SCHOLARSHIP
WALTER HUMPHRY SCHOLARSHIP

The late Miss Harriet Harvey and the late Mrs. Emily A. Humphry
made provision for two scholarships. The first of these, the Harriet
Harvey Scholarship, is to be awarded preferably to a well-qualified
candidate from the state of Wisconsin. If there is no such candidate
the Institute may award the scholarship elsewhere.

The second, the Walter Humphry Scholarship, is to be awarded
preferably to a well-qualified candidate from the state of Iowa. If
there is no such candidate, the Institute may award the scholarship
elsewhere.

DABNEY SCHOLARSHIP

Mrs. Joseph B. Dabney has made provision for an annual scholar-
ship to be awarded at the discretion of the Institute to some member
of the undergraduate student body. The recipient is designated the
Dabney Scholar.

LA VERNE NOYES SCHOLARSHIPS

Under the will of the late La Verne Noyes, of Chicago, funds are
provided for paying the tuition, in part or in full, of deserving
students needing this assistance to enable them to procure a uni-
versity or college training. This is to be done without regard to
differences of race, religion, or political party, but only for those
who shall be citizens of the United States of America and either

First, shall themselves have served in the army or navy of the
United States of America in the war into which our country
entered on the 6th day of April, 1917, and were honorably dis-
charged from such service, or

Second, shall be descended by blood from some one who has served
in the army or navy of the United States in said war, and who either
is still in said service or whose said service in the army or navy was
terminated by death or an honorable discharge.

The recipients are designated La Verne Noyes Scholars.
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LOAN FUNDS

The Cleveland Loan Fund was established by Miss Olive Cleveland
for the purpose of aiding students to obtain an education. The
income is lent without interest to worthy students who may need
such assistance.

In 1923, Mr. Howard R. Hughes, of Galveston, Texas, gave $5,000
to constitute an additional fund for loans to students. Mr. Raphael
Herman, of Los Angeles, has provided a like sum to establish the
Raphael Herman Loan Fund, which may be used for loans or for
scholarships at the discretion of the Institute. A further gift of
$5,000 has been made by Mr. and Mrs. Arthur Noble of Pasadena to
establish the Noble Loan and Scholarship Fund.

In 1932, Mr. and Mrs. Willard C. Jackson established at the Insti-
tute the Thomas Jackson Memorial Loan Fund in memory of their

son, 2 member of the Sophomore class of that year, who died during
* the fall term, at the beginning of a very promising career. The
original gift for this fund was $10,000 and the donors have since
added $15,000 to this amount. Loans from the fund are made to
undergraduate or graduate students of superior ability who are in
need of such assistance to meet the expenses of their education.

Applications for loans should be made to the Comptroller of the
Institute.

THE CONGER PEACE PRIZE

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

STUDENT EMPLOYMENT

The Institute tries to help students to find suitable employment
when they cannot continue their education without thus supplement-
ing their incomes. The requirements of the courses at the Institute
are so exacting, however, that under ordinary circumstances students
who are entirely or largely self-supporting should not expect to com-
plete a regular course satisfactorily in the usual time. It is highly
inadvisable for freshman students to attempt to earn their expenses.
Students wishing employment are advised to write, before coming
to the Institute, to the Secretary of the Institute Y. M. C. A.
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PLACEMENT SERVICE

The Institute in cooperation with the Alumni Association main-
tains a Placement Office under the direction of a member of the
faculty. With the services of a full-time secretary, this office assists
graduates and undergraduates to find employment. Graduates who
are unemployed or desire improvement in their positions should
register with the Placement Secretary. It should be understood that
the Institute assumes no responsibility in obtaining employment for
its graduates, although the Placement Office will make every effort
to find employment for those men who wish to make use of this
service.
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REGISTRATION REGULATIONS

Registration Dates Instruction Begins  Fees Payable

Entering Freshmen, March 5, 1945, 1 pm. .... March7,1945 March 5, 1945
Entering Freshmen, July 2, 1945, 1 p.m. .....  July 4, 1945 July 2, 1945

Entering Freshmen, Oct. 29, 1945, 1 pm. .... Oct. 31, 1945 Oct. 29, 1945
V-12 Seamen, March § and 6, 1945, 9 a.m. ... March7, 1945

V-12 Seamen, July 2 and 3, 1945, 9 am. ..... July 4, 1945

V-12 Seamen, Oct. 29 and 30, 1945, 9 am, ... Oct. 31, 1945 _—

2nd Semester Freshmen, Civilian Upperclassmen,
and Transfer Students:

March 6, 1945, 9am. .............. March 7,1945  March 6, 1945
July'3; 1945, 9 ami . ook winnimanne July 4, 1945 July 3, 1945
Oct. 30; 1945, 9 8. « cvo vonmimisviaes Oct. 31, 1945 Ocr. 30, 1945

Fees for Late Registration

Registration is not complete until the student has filled out the
necessary registration and class assignment cards for a program ap-
proved by his registration officer and has paid his tuition and other
fees. A penalty fee of two dollars is assessed for failure to register
on the scheduled date, and a similar fee is assessed for failure to pay
fees within the specified dates,

Change of Registration

All changes in registration must be reported to the Registrar’s
Office by the student. A fee of one dollar is assessed for any registra-
tion change made after the first week of classes, unless such change
is made at the suggestion of an officer of the Institute. Registration
changes are governed by the last dates for adding or dropping courses
as shown on the Institute calendar.

" General Regulations

Every student is required to attend all class and assembly exercises
for which he is registered, and to satisfy the requirements in each of
the courses in such ways as the instructor may determine.

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

It is taken for granted that students enter the Institute with
serious purpose. The moral tone is exceptionally good; the honor
system prevails in examinations, and in all student affairs. A student
who is known to be exercising a harmful influence on the student
life of the Institute may be summarily dismissed, whatever be his
scholastic standing.
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SCHOLASTIC GRADING AND REQUIREMENTS

SCHOLASTIC GRADING

The following system of grades is used to indicate the character
of the student’s work in his various subjects of study:

A denotes Excellent,
B denotes Good,

C denotes Satisfactory,
D denotes Poor,

E denotes Conditioned,
F denotes Failed,
inc denotes Incomplete.

In giving the grade incomplete the “inc” must be followed by
a letter indicating the grade of work and by a number in parenthesis
indicating approximately the percentage of the work completed.
When so reported the grade of “inc” may, in summing grades, be
provisionally considered to correspond to such a number of credits
as the Registrar shall determine; but if reported without these speci-
fications it shall not be counted. The instructor’s reason for giving
the grade and the manner by which the incomplete may be removed
must be entered in the space provided for that purpose.

When an incomplete is given because of absence from examinations
it may be removed by examinations only if the student has a leave
of absence issued by one of the Deans covering the examinations
missed.

It is recommended that the grade incomplete be given only in
the case of sickness or other emergency which justifies the non-
completion of the work at the usual time.

Conditioned indicates deficiencies other than incomplete that may
be made up without actually repeating the subject. A grade of “D”
is given when the work is completed.

An incomplete or a condition in any term’s work must be removed
during the next term in residence by the date fixed for the removal
of conditions and incompletes. Each student receiving such grades
should consult with his instructor at the beginning of his next term
in residence. Any condition or incomplete not so removed auto-
matically becomes a failure unless otherwise recommended in writing
to the Registrar by the instructor prior to the date for removal of
conditions and incompletes.
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Failed means that credit may be secured only by repeating the
subject, except that in special cases the Registration Committee may,
with the instructor’s approval, authorize a removal of an “F” by
three three-hour examinations.

Term examinations will be held in all subjects unless the instructor
in charge of any subject shall arrange otherwise. No student will
be exempt from these examinations. Leave of absence from examina-
tions may be obtained only from the Deans, and will be granted
only in the case of sickness or other emergency.

SCHOLASTIC REQUIREMENTS

All freshman and sophomore students are required to meet certain
scholastic standards as outlined below. Students transferring from
other colleges into the junior, senior, or Master of Science divisions
are also subject to these restrictions until they have satisfactorily
completed three full terms of residence at this Institute. In addition,
students who have been reinstated to junior standing after having
failed to make the required number of credits in the sophomore
year are subject to these scholastic requirements in the junior year
and also in the senior year if the junior work is not satisfactory.

Each course in the Institute is assigned a number of umifs corre-
sponding to the total number of hours per week devoted to that
subject, including classwork, laboratory, drawing, and field work,
the normal outside preparation. Credits are awarded on the basis
of the number of units multiplied by four if the grade received is
“A,” three if “B,” two if “C,” and one if “D”: thus, a student
receiving a grade of “B” in a twelve unit course receives 36 credits
for this course.*

Credits are not given for work in physical education or in assembly.

Ineligibility for registration. A freshman, sophomore, or new trans-
fer student is ineligible to register:

(a) If he fails during any one term to receive 54 credits.

(b) If he fails for the school year to receive a total of 270
credits. T

*Note. Commencing July 1, 1943 the Institute adopted for the duration of the war the system
of semester hours in use at many colleges and required by the V-12 Program. Under this system
a unit represents an hour a week in class or lecture, or three hours 2 week in laboratory. The
system of grades and credits remains the same. As soon as possible after the war the Institute
will return to its former evaluation for the unit. To change semester units to Institute units or
vice-versa, multiply semester units by 9/2 or Institute units by 2/9.

tUnder the semester unit system, if he fails in the first semester to receive a grade-point
average of at least 1.5, and at the end of an academic year a grade-point average taken over both
semesters of at least 1.8. Grade-point average is calculated by dividing the total of credits earned
in a semester by the total of units taken. Under the paragraph headed **Deficiency” above a stu-
:3“ is required to see the Dean before registering if in any semester his grade-point average is
ow 1.8.
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A student ineligible for registration because of failure to meet the
requirements stated in the preceding paragraph may, if he desires,
submit immediately to the Registrar a petition for reinstatement,
giving any reasons that may exist for his previous unsatisfactory work
and stating any new conditions that may lead to better results. Each
such application will be considered on its merits. A reinstated student
who again fails to fulfil the scholastic requirements for registration
will be granted a second reinstatement only under very exceptional
conditions.

Deficiency. Any freshman, sophomore, or new transfer student who
fails to receive at least 72 credits during any one term will be required
to report to the Dean before registering and may be requested to
withdraw from all extra-curricular activities and outside employment
or reduce the number of subjects he is carrying sufficiently to enable
him to meet the scholastic requirements in succeeding terms.

Departmental regulations. Any student whose grade-point average
(credits divided by units) is less than 1.9 in the subjects listed under
his division* may, at the discretion of his department, be refused per-
mission to continue the work of that option.} Thus, a student finish-
ing his junior year in electrical engineering, whose grade-point average
in the freshman, sophomore, and junior courses in his division (includ-
ing physics, mathematics, and electrical engineering) was less than
1.9, could be refused permission by the electrical engineering depart-
ment to continue with semior courses in the electrical engineering
option. Such disbarment, however, does not prevent the student from
continuing in some other department provided permission is obtained,
or from repeating courses to raise his average in his original option.

Freedom from scholastic restrictions. After a student has com-
pleted at least three full terms of residence at the Institute and has
been registered for his junior year, he shall no longer be subject to
the scholastic regulation requiring that he make at least 270 credits*
during the school year, except that a student who is reinstated to
enter the junior or senior year is subject to this requirement during
his junior or senior year.

*The curriculum of the Institute is organized under six divisions, as follows:
Division of Physics, Mathematics, and Electrical Engineering.
Division of Chemistry and Chemical Engineering.
Division of Civil and Mechanical Engineering, Aeronautics, and Meteorology.
Division of the Geological Sciences.
Division of Biology.
Division of the Humanities. .
#Any student whose grade-point average is less than 1.9 in freshman and sophomore physics
and chemistry may, at the discretion of the Division of the Geological Sciences, be refused permis-
sion to register for the junior course in the Geological Sciences Option.
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All undergraduate and fifth- and sixth-year Master’s candidates are
subject to the requirement that they must receive at least §4 credits*
each term to be eligible for subsequent registration. (Special note
should be made of the graduation requirement in the following
paragraph.)

Graduation requirement. To qualify for graduation a student must
complete the prescribed work in some one option of the course in
engineering or of the course in science with an average grade of 1.9.

Residence requirement. All transfer students who are candidates
for the Bachelor of Science degree must complete at least one full
year of residence in the undergraduate school at the Institute imme-
diately preceding the completion of the requirements for graduation.
At least ninety of the units taken must be in subjects in professional
courses. A full year of residence is interpreted as meaning the equiv-
alent of registration for three terms of not less than 49 units each.t

Honor standing. At the close of each school-year the Committee
on Honor Students awards bonor standing to approximately fifteen
students who have completed the freshman year, and to ten to
fifteen students who have completed the sophomore year. To each of
these students is also awarded a prize scholarship carrying half tui-
tion. In addition honor standing is awarded to approximately fifteen
students who have completed the junior year, but without the award
of any scholarship. These awards are based primarily on the scholastic
records of the students. Any holder of such a scholarship who in
any subsequent term fails to maintain a scholastic standard set by
the Committee automatically loses his honor standing and scholarship
for the remainder of the school-year.

Honor standing entitles the student to such special privileges and
opportunities as excuse from some of the more routine work, instruc-
tion in “honor sections,” and admittance to more advanced subjects
and to research work, but a student in honor standing may not be
admitted to an honor section in a particular subject unless he has
obtained a grade of “B” or better in the work prerequisite to that
subject.

A student will be graduated with honor who has received on the
average throughout his course 44 credits per semester which result
from grades of “A” and “B,” provided also that he maintains an
average of 43 credits each semester of the senior year. In addition,

*See footnote on preceding page regarding grade-point average requirements under the semester
unit system.

tUnder semester system, two semesters of not less than 17 units each.
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a student may be graduated with honor under joint recommendation
of his department and the Honors Committee, and approval of the
faculty.

Excess or less than normal units. Any student carrying less than
the normal number of units required in his option must make a
grade point average of at least 1.9 each term to be eligible for further
registration.

Applications for registration in excess of the prescribed number of
units, or for less than 25 units, must be approved by the Registration
Committee.

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

Freshmen and sophomores should make application, shortly before
the close of the school year, for admission to the second and third
years of the Course in Engineering or in Science.

CANDIDACY FOR THE BACHELOR'S DEGREE

A student must file with the Registrar a declaration of his candidacy
for the degree of Bachelor of Science on or before the first Monday of
November preceding the date at which he expects to receive the degree.
His record at the end of that term must show that he is not more
than 21 units 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 registered during the last term of
his study, must be completed by the second Monday of May preceding
commencement. Corresponding dates for the period during which
the Institute is on the war-time accelerated program will be found
in the Institute calendar.
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STUDY AND RESEARCH AT THE
CALIFORNIA INSTITUTE

THE SCIENCES

ASTROPHYSICS

The General Education Board provided in 1928 for the construc-
tion by the Institute of an Astrophysical Observatory, now well
under way, equipped with a 200-inch reflecting telescope and many
auxiliary instruments. A prime purpose of the gift is to secure for
the new Observatory the advantage, in its design, construction, and
operation, of the combined knowledge and experience of the investi-
gators in the research laboratories of the Institute and in the neigh-
boring Mount Wilson Observatory of the Carnegie Institution of
Washington. This new project thus continues and extends in a more
formal way the cooperation which has been in progress between the
California Institute and the Mount Wilson Observatory for several
years, especially in the study of the astronomical, physical, and chem-
ical aspects of the constitution of matter.

The purpose of the Astrophysical Observatory is thus to supple-
ment, not to duplicate, the Mount Wilson Observatory. The increased
light-collecting power of the 200-inch telescope will permit further
studies of the size, structure and motion of the galactic system; of
the distance, motion, radiation, and evolution of stars; of the spectra
of the brighter stars under very high dispersion; of the distance,
motion, and nature of remote nebulz; and of many phenomena bear-
ing directly on the constitution of matter.

The new observatory will consist of two main features. One of
these is the 200-inch telescope, with its building, dome, and auxiliary
equipment, now being erected on Palomar Mountain in San Diego
County. The other will be an Astrophysical Laboratory located on
the Institute campus, which will serve as the headquarters in Pasadena
of the observatory staff and of the Graduate School of Astrophysics.
Its equipment will include instruments and apparatus for the measure-
ment of photographs, the reduction and discussion of observations,
and for such astrophysical investigations as can be made there to the
best advantage. Its instruments for the interpretation of astrophys-
ical phenomena will be designed to supplement those of the labora-
tories of the Institute and the Pasadena laboratory of the Mount
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Wilson Observatory. Well-equipped shops for the development of
new instruments have been erected on the campus, and the Astro-
physical Laboratory has been completed, though some of its chief
instruments are still in process of construction.

The value of a telescope depends as much upon the efficiency of
the instruments and apparatus used to receive, record, and interpret
celestial images as upon its optical and mechanical perfection and its
light-collecting power. In the present plan, especial emphasis is
therefore laid upon the development of all forms of auxiliary appa-
ratus, such as spectrographs and their optical parts; photographic
plates of the various types required for astrophysical and spectroscopic
research; radiometers, thermocouples, and photoelectric cells; re-
cording microphotometers and other forms of measuring machines;
and laboratory apparatus for reproducing or interpreting celestial
phenomena.

An Observatory Council, comprising four members of the Execu-
tive Council of the Institute, and also including Dr. Walter S.
Adams, has been placed by the trustees in full charge of the design,
construction, and operation of the Astrophysical Observatory and
Laboratory. With the approval of the Carnegie Institution of Wash-
ington, Dr. John A. Anderson, of the Mount Wilson Observatory,
has been appointed by the Observatory Council as its Executive
Officer, in direct charge of design and construction. The organi-
zation of the Observatory Council and the personnel of its advisory
committees are shown on page 43 of this Catalogue.

Any great increase in the size of telescopes requires a long study of
the most promising methods of making large paraboloidal mirrors.
After much experimental work, a2 new form of Pyrex glass was
chosen as the best available material and a 120-inch disc was received
in 1934. The 200-inch disc was received in 1936 and is now in
process of being shaped up in the optical shop.

The extensive investigation of primary and auxiliary instruments,
which forms such a vital part of the general scheme, has also made
marked progress, through the active cooperation of many leading
men of science and engineers. Microphotometers, radiometers, photo-
electric cells and other instruments of various types have been care-
fully studied and tested in difficult research problems. The Research
Laboratory of the Eastman Kodak Company has generously agreed to
deal with many of the special photographic problems. The short
focus spectrograph objective devised by Rayton has greatly increased
the range of the 100-inch telescope and has made possible the recent
researches of Hubble and Humason on the expanding universe. A
new objective of still shorter focal length has been completed by Beck
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after the design of the British Scientific Research Association, and
successfully tested on Mount Wilson. A very advantageous method
of coating telescope mirrors with aluminum instead of silver has been
applied by Dr. John Strong to several large mirrors, including the
36-inch Crossley reflector on Mount Hamilton and the 60-inch and
100-inch reflectors on Mount Wilson.

It is expected that, after the Astrophysical Laboratory on the
campus has been completely equipped, the Institute will offer to
competent students the opportunity of pursuing advanced courses of
study and research in astrophysics, leading to the degrees of Master
of Science and Doctor of Philosophy. The opportunity already exists
for some supervised research with the 18-inch and 8-inch Schmidt
telescopes on Palomar Mountain. Undergraduate students who de-
sire to prepare themselves for such graduate work should take the
physics option of the course in science.

It should be remembered that the number of positions open to able
young men well trained in astrophysics and its related subjects is
small. For this reason only those exceptionally well qualified for such
work should undertake graduate study and research.

BIOLOGICAL SCIENCES

The William G. Kerckhoff Laboratories of the Biological Sciences
consist of two units, erected in 1928 and 1938, respectively. These
provide research laboratories, undergraduate laboratories, private
research rooms, several lecture rooms, seminar rooms, shops, and a
large library which is a memorial to Mr. William G. Kerckhoff for
his generous gift to the Institute.

Adjacent to the campus there is a laboratory for plant physiology,
with several greenhouses. Two of them are air-conditioned, allow-
ing for exact control of temperature and humidity and partial con-
trol of light. They offer a unique opportunity for the study of
plants under different synthetic climatic conditions and also enable
complete reproducibility of experimental results.

At Arcadia, about five miles from the Institute, there is a ten-acre
farm, with greenhouse and laboratory, for work in plant genetics.
At Corona del Mar there is 2 marine laboratory. The building contains
four large rooms and several smaller ones which give ample oppor-
tunity for research work in experimental biology in general. The
proximity of the marine station to Pasadena (about 50 miles) makes
it possible to supply the biological laboratories with living materials
for research and teaching. The fauna at Corona del Mar and at
Laguna Beach, which is near-by, are exceptionally rich and varied,
and are easily accessible.
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INSTRUCTION AND RESEARCH

The undergraduate option is designed to give the student an under-
standing of the outlines of modern biology, especially on the physio-
logical side. The course serves as a basis for graduate study leading
to an advanced degree (M.S. or Ph.D.), or for admission to medical
school.

The graduate work is chiefly in the fields of biochemistry, bio-
organic chemistry, biophysics, animal physiology, plant physiology,
genetics, and embryology. These subjects are grouped in a single
division, rather than in the traditionally separate ones (botany,
zoology, etc.), in order to encourage the cooperation of investigators
with different backgrounds and methods of attack, and in the hope
that general and fundamental properties common to animals and
plants may be emphasized and studied.

CHEMISTRY AND CHEMICAL ENGINEERING

The Gates and Crellin Laboratories of Chemistry consist of three
adjacent units. The first two are the gift of the late Messrs. C. W.
Gates and P. G. Gates. The third unit, which was completed in 1937
and which affords new space approximately equal to that of the first
two units, is the gift of Mr. and Mrs. E. W. Crellin.

These three units include laboratories used for undergraduate in-
struction in inorganic, analytical, physical, and organic chemistry,
and instrumental analysis; they also include class-rooms, demonstra-
tion lecture rooms, and a chemistry library. The remaining space in
these buildings is largely devoted to facilities for research. There are
numerous laboratories for inorganic, physical, and organic chemical
research, providing space for about eighty research fellows and
advanced students.

With the Gates and Crellin Laboratories is associated the Research
Laboratory of Applied Chemistry, which is located in the Engineer-
ing Research Building. This laboratory has available equipment for
carrying on chemical reactions on a fifty or hundred pound scale.
The laboratory is especially well equipped for the investigation of the
phase relations and thermodynamic properties of fluids at moderately
high pressures. Research equipment is provided for intensive study
of transfers of matter and energy in systems involving fluids.

The undergraduate instruction is so arranged that in the last two
years of the undergraduate course in science there are offered to stu-
dents an option.in chemistry and an option in applied chemistry.
These options, especially when followed by the fifth-year courses in
these subjects, prepare students for positions as teachers and investi-
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gators in colleges and universities, as research men in the government
service and in industrial laboratories and as chemists in charge of the
operation and control of manufacturing processes, and, in the case
of the fifth- and sixth-year chemical engineering course, for positions
involving the management and development of chemical industries
on the chemical engineering side. For students who desire to enter
the field of chemical research, for which there are now professional
opportunities on both the scientific and applied sides, opportunities
for more specialized study and research leading to the degree of
Doctor of Philosophy are provided at the Institute in the fields of
_ inorganic, analytical, physical, and organic chemistry.

First-year chemistry, which is taken by all freshman students of
the Institute, puts special emphasis on the fundamental principles of
chemistry. For two terms this subject centers around the chemistry
of acids, bases, salts, metals, and non-metals. The third term is
devoted to elementary qualitative analysis, accompanied by special
lectures in various fields of chemistry given by staff members of the
division. Provision is made for the execution in the laboratory of
interesting and fruitful experiments closely coordinated with the
lectures and classroom discussions.

The second-year work in chemistry, which is taken by all students
in the course in science, consists on the laboratory side of gravimetric
and volumetric, advanced qualitative, and electrometric analysis; in
the class work emphasis is placed on the principles relating to mass-
action, the ionic theory, oxidation, and the periodic law. In the
second and third terms, and also in the subjects of physical and
organic chemistry taken in the later years, the abler students, after
a few weeks of introductory work, may undertake minor researches
in place of the regular laboratory work.

The chemical subjects of the junior and senior year consists of
courses in physical, advanced inorganic, organic, and applied chemis-
try. The junior and senior courses in physical chemistry, here known
as ““chemical principles,” are not descriptive courses of the usual
type; but from beginning to end are presented as a series of problems
to be solved by the student. Problems are a feature in the subjects
of organic and applied chemistry also.

The supervision of the research work of graduate students is dis-
tributed among the members of the staff of the Division of Chem-
istry and Chemical Engineering. Some of the many fields in which re-
searches are being actively prosecuted are listed on pages 172 and 173.

The fifth-year course in chemical engineering leads to the degree
of Master of Science in Chemical Engineering. This fifth-year
course contains an intensive problem study of chemical engineering,
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a laboratory course in the fundamentals of engineering measurement,
a course in business economics, and elective studies in science and
engineering. Upon completion of the fifth-year course the student
becomes eligible to pursue sixth-year work leading to the degree of
Chemical Engineer. Approximately one-half of the work of the
sixth year is devoted to research either in chemical engineering or
in applied chemistry, the other half being occupied with graduate
course work arranged with the approval of the Division of Chemis-
try and Chemical Engineering.

Although chemical engineering is not offered as a major subject
for the degree of Doctor of Philosophy, it may be presented as a
minor subject in connection with the doctorate in chemistry or in
mechanical engineering. The lines of research being pursued in
chemical engineering include engineering thermodynamics, phase

equilibrium of hydrocarbons at elevated pressures, thermal transfer,
and fluid flow.

GEOLOGICAL SCIENCES

BALCH GRADUATE SCHOOL

Through the generosity of the late Mr. and Mrs. Allan C. Balch
the Balch Graduate School of the Geological Sciences was established
at the California Institute in 1929. This school comprises the staff
offering instruction in the various branches of geology, vertebrate
and invertebrate paleontology, geophysics and geophysical prospect-
ing, and seismology.

Graduate courses in the geological sciences may be pursued either
by students who have completed the four-year course at the Institute
or by students from other colleges who present substantially the
same preparation.

The curriculum outlined for undergraduate students provides a
broad and thorough preparation in the basic sciences of physics,
chemistry, and mathematics and in certain engineering subjects,
followed by an introduction to the fundamental principles of geology,
paleontology and geophysics. Fifth-year courses lead to the degree
of Master of Science. During the senior year of the undergraduate
curriculum in the geological sciences and throughout the fifth and
later years much time is devoted to investigation and field work.
Students desiring to become research workers in the geological
sciences or professional geologists, paleontologists, or geophysicists
should continue their studies at least two years beyond the bachelor’s
degree.
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NEW GEOLOGICAL BUILDINGS

Two new buildings have recently been completed on the Institute
campus for the geological sciences. Both structures are memorials
to men who were very active in the mining industry. The eastern
of the two buildings is known as the Charles Arms Laboratory of the
Geological Sciences and is the gift of the late Mr. and Mrs. Henry
M. Robinson in memory of Mrs. Robinson’s father. The western of
the two structures was given by the late Mrs. Seeley W. Mudd as a
memorial to her late husband. Each building has five floors and the
total space available for instruction and research in the geological
sciences probably exceeds that devoted to these purposes in any other
institution in America. The internal arrangement of the buildings
is such as to provide suites of rooms adapted to the different branches
of the geological sciences. Adequate office space is available for all
graduate students in geology, paleontology, and geophysics.

INSTRUCTION AND RESEARCH IN THE GEOLOGICAL SCIENCES

Professional careers comparable to those of physicists, chemists,
attorneys, or physicians are open to those who complete successfully
the curricula for training geologists, paleontologists, or geophysicists.
Students who attain a master’s degree in geology are prepared to join
the geological staffs of oil or mining companies or federal or state
geological surveys. For those desiring more complete training, or
preparing for university posts, or planning to be consulting geolo-
gists, additional graduate work and research should be undertaken,
leading to the doctor’s degree.

Exceptional opportunities for research in the geological sciences
exist at the Institute. An almost unrivalled variety of rock types,
geologic structures, and physiographic forms occurs within con-
venient reach of Pasadena. The relatively mild climate permits field
studies throughout practically the entire year, and consequently field
training is an unusually important part of the department program.

Stratigraphic and faunal studies may be pursued in the Cenozoic
and Mesozoic sedimentary rocks of the Southern Coast Ranges, in
which oil fields are located, and in the Mojave Desert region. Thick
sections of Paleozoic sediments in southeastern California remain
almost unexplored. Structural and physiographic problems in the
Coast and Basin Ranges and along the coastal front await critical
investigation and frequently involve an interpretation of folding
and faulting on a large scale. The many productive oil fields in
southern California afford exceptional opportunities to students inter-
ested in economic geology. Moreover, the gold, silver, quicksilver,
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and copper deposits of the Sierra Nevada and Coast Ranges of Cali-
fornia are within comparatively easy reach, and the varied metal-
liferous deposits of Arizona and southern Nevada are also available
for visit and research.

Collections available from many invertebrate and vertebrate faunal
horizons in the sedimentary record of western North America permit
the student interested in paleontology to secure an intimate knowl-
edge of the history of life. Attractive field and laboratory problems
are presented by the sequence, correlation, and ecologic relationships
of western faunas, and their significance in an interpretation of
geologic history, and by the structure, relationships and evolution
of specific groups of fossil organisms.

A very wide range of graduate courses is offered in both theoretical
geophysics and in geophysics as applied to prospecting for oil and
other mineral substances. The geophysical staff comprises five mem-
bers, devoting themselves to different phases of the subject. Instruc-
tion is given in seismic, gravity, electrical, magnetic and other
methods of prospecting. The design and construction of geophysical
instruments in the shop of the seismological laboratory receive atten-
tion. Geophysical researches of various types are in progress.

SEISMOLOGICAL LABORATORY

The Seismological Laboratory of the California Institute is located
about three miles west of the campus on a granite ridge affording
firm bedrock foundation for the instrument piers. The investigations
at the laboratory relate mainly to earth movements originating with-
in a radius of about two hundred miles. The seismograms from seven
branch staticns, built and maintained with the aid of cooperating
agencies in southern California, contribute greatly to these studies.

While devoted mainly to research, the laboratory is open to
qualified students registered at the California Institute who desire
advanced training in seismology.

The general program of research is outlined by a committee con-
sisting of J. P. Buwalda, chairman, and Messrs. J. A. Anderson, Beno
Gutenberg, (executive officer of the laboratory), and H. O. Wood.

TEACHING AND RESEARCH FELLOWSHIPS

Fellowships are available for properly qualified students who desire
to pursue advanced work in geology, paleontology and geophysics,
as in other branches of science; see pages 117 and 118.
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MATHEMATICS

Study and research in pure mathematics leading to the degree of
Doctor of Philosophy were initiated by the Institute in 1926-1927.
Candidates for the degree are expected to acquire a reasonable famili-
arity with some of the major applications of mathematics to the
physical sciences. The attention of those intending to take advanced
courses in mathematics is particularly directed to the foreign
language requirements for mathematical work beyond the bache-
lor’s degree.

PHYSICS

UNDERGRADUATE WORK

The distinctive feature of the undergraduate work in physics at
the California Institute is the creative atmosphere in which the stu-
dent at once finds himself. This results from the combination of a
large and very productive graduate school with a small and carefully
selected undergraduate body.

Since the best education is that which comes from the contact of
youth with creative and resourceful minds, the members of the staff
of the Norman Bridge Laboratory of Physics have been from the
beginning productive physicists rather than merely teachers. The
instruction is done by the small group method, twenty to a section,
save for one rather elaborate demonstration lecture each week
throughout the freshman and sophomore years. All the members of
the staff participate in these lectures and almost all give at least one
undergraduate course. The entering freshman thus makes some
contact in his first year with practically all of the members of the
staff, and he has the opportunity to maintain that contact through-
out his four undergraduate years, and his graduate work as well, if
he elects to go on to the higher degrees.

In order to provide the thorough training in physics required by
those who are going into scientific or engineering work, two full
years of general physics are required of all students. Those who desire
to major in physics take during their junior, senior and fifth years
intensive problem type courses that provide a more than usually
thorough preparation for graduate work. For those who do not
expect to go on into graduate work, an “applied physics option™ is
provided, in which some of the mathematics and problem courses are
replaced by engineering subjects. Many of the undergraduate stu-
dents who elect physics are given also an opportunity to participate
in some of the thirty to sixty research projects which are always
under way in the Norman Bridge Laboratory of Physics, and the
graduate seminars are open to undergraduates at all times.
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GRADUATE WORK

Graduate students should complete as soon as possible the courses
required for admission to candidacy for the doctor’s degree. (See
pages 110-117.) These provide an unusually thorough grounding in
the fundamentals of physics, and the student learns to use these
principles in the solution of problems of all kinds. In general, also,
graduate students should begin research during their first year and
continue it through their whole graduate period.

* The Norman Bridge Laboratory of Physics is equipped to carry
on research in all the principal fields of physics. It provides 65 rooms
for research in addition to class and lecture rooms, the physics library,
offices, laboratories for advanced and undergraduate instruction,
shops, switchboard, apparatus, storage-battery, and machinery rooms.
Equipment for making liquid air, hydrogen, and helium has been
installed, and liquid air and liquid hydrogen are available in sufficient
quantities for low temperature researches. Special facilities for re-
search in the field of radiation are provided in the W. K. Kellogg
Laboratory of Radiation and the High-Potential Research Labora-
tory with their million-volt transformers and high potential x-ray
equipment. In both laboratories important work in nuclear physics
and various phases of high-voltage x-rays is being carried on.

The student either may select his own problem in consultation
with the department or may work into some one of the research
projects already under way. The average yearly output of the
laboratory for many years has been from fifty to sixty major papers.

There are two general seminars or research conferences per week
which are regularly attended by all research workers and all graduate
students. In addition, there is a weekly theoretical seminar conducted
for the benefit of those interested primarily in mathematical physics
and several seminars on special fields of work such as x-radiation,
nuclear physics, metals, physics of solids, and ultra-short electromag-
netic waves.

For graduates in physics the main outlets are positions in colleges
and universities, in the research laboratories of the government, and
in the increasing number of industrial research laboratories of the
country. There is at present a continuing demand for physicists in
the National Defense activities of the government, and many grad-
uates are engaged in such work.

*Some of the facilities described are not available during the war emergency.
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STUDY AND RESEARCH IN ENGINEERING

Courses are offered in chemical, civil, electrical, and mechanical
engineering, and in aeronautics, applied chemistry, industrial design,
and meteorology.

The plan of instruction in engineering embodies a four-year course
for the degree of Bachelor of Science, and a fifth year of graduate
study, quite definitely outlined within the selected field, leading to
the degree of Master of Science. A sixth year leads to the degree of
Aeronautical Engineer, Chemical Engineer, Civil Engineer, Elec-
trical Engineer, Industrial Designer, Mechanical Engineer, or Me-
teorologist. Additional work is offered (except in chemical en-
gineering and in industrial design) leading to the degree of Doctor
of Philosophy. The civil, electrical and mechanical engineering
groups are not separated until the third year, all students following
the same program of the fundamental subjects—mathematics, phy-
sics and chemistry—supplemented by their general applications in
surveying, mechanism, mechanics, strength of materials, direct and
alternating currents, heat engines and hydraulics. The divergence
between the different branches occurs in the third and fourth years,
when the study of the professional subjects of specialized nature is
introduced. Subjects in the humanities—English, history, and eco-
nomics—are included in each year of the curriculum. ]

The four-year undergraduate courses in engineering are well bal-
anced foundations for entrance into many opportunities within the
respective fields. However, those students who wish to prepare for
careers in the more intensive technical phases of engineering, and
who have shown capacity to do advanced work, are expected to take
the fifth year, which represents additional professional subjects and
work in both design and research. While the work of the fifth year
is prescribed to a considerable extent, it offers time and encourage-
ment for the student to engage in research in a field of his own selec-
ticn under the guidance of a staff representing a wide range of ex-
perience and current activity.

AERONAUTICS

The Graduate School of Aeronautics and the Daniel Guggenheim
Laboratory of Aeronautics connected with this school were estab-
lished at the Institute with the aid of the Daniel Guggenheim Fund
for the Promotion of Aeronautics in 1928. Since this time an inten-
sive program of instruction and research has been pursued in the
fields of Aeronautics and the allied sciences. The Director of the
Laboratory, Dr. Theodore von Kirmin, serves also as adviser for
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the Daniel Guggenheim Airship Institute in Akron, Ohio. The
cooperation between the two institutions permits the inclusion of
problems connected with “lighter-than-air” craft in the school’s
activities.

The following program of instruction and research is now in
progress:

1. A comprehensive series of theoretical courses in aerodynamics,
hydredynamics, meteorology and elasticity, with the underlying
mathematics, mechanics, thermodynamics and physics of metals.

2. A group of practical courses in airplane design conducted by
the Institute’s experimental staff in cooperation with practicing engi-
neers in the vicinity.

3. Experimental and theoretical researches on

(a) the basic problems of flow in real fluids with regard to
the scientific foundations of technical hydro- and aero-
dynamics;

(b) the basic problems of applied mechanics which relate to
the properties of materials and the theory of elasticity;

(c) practical problems in aerodynamics and structures, espe-
cially as applied to aeronautics.

The largest item of equipment available for experimental research
is a2 wind tunnel of the Géttingen closed circuit type with a working
section 10 feet in diameter, Provision is made for using the working
section either as an open or closed type. A 750 horsepower, direct-
current motor drives a 15-foot propeller, and a wind velocity of
considerably more than 200 miles per hour has been produced. A
complete set of aerodynamical balances permits the rapid testing of
complete airplane models as well as the undertaking of all types of
scientific investigations in the wind tunnel. A fluid mechanics labo-
ratory contains several smaller wind tunnels and a considerable
amount of auxiliary apparatus especially suitable for the study of the
basic problems connected with turbulent flows. A large structures
laboratory has been equipped with specially designed testing ma-
chines for researches dealing chiefly with the problems connected
with the modern use of stressed skin or monocoque structures. A
completely equipped photoelasticity laboratory is being used for re-
searches on the distribution of stresses in various complicated types
of structure. Shop facilities also are available to students engaged in
research problems.
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The facilities of the Institute are available for students desirous
of taking higher degrees, and for qualified workers who wish to carry
out researches in the fields detailed above. A few fellowships can be
granted to selected men.

As in the older departments of physics, chemistry, and mathe-
matics, emphasis is placed primarily upon the development of grad-
uate study and research; but provision has also been made in the
four-year undergraduate course in engineering for work leading to
such graduate study and research. This affords a broad and thorough
preparation in the basic science and engineering upon which aero-
nautics rests.

The graduate courses may be taken either by students who have
completed a four-year course at the Institute, or by students from
other colleges who have had substantially the same preparation. The
field of aeronautical engineering is so many-sided that a student who
has completed the undergraduate course either in engineering or in
science will be admitted to the fifth-year course. The sixth-year
work, however, may be taken only by students who have completed
the fifth-year course at the Institute or who have had substantially
the same preparation elsewhere.

Still more advanced study and research are offered for the degree
of Doctor of Philosophy. This degree is given under the same general
conditions as those that obtain in the other courses offered at the
Institute.

METEOROLOGY

Since September, 1940, the Meteorology Department has conducted
special meteorology courses for the training of Army Air Force
cadets and Navy Ensigns. Although the curricula were based on
courses previously offered in the Graduate School, numerous addi-
tions and modifications have been made. Present indications are that
during the next two academic years curricula will be further modi-
fied to meet the requirements of Navy V-12 aerology.

V-12 and civilian students satisfactorily completing prescribed
courses beginning July 1, 1944, and March 1, 1945, will be granted
the degree of Bachelor of Science in Meteorology. The course be-
ginning July 1, 1944, is designated as a special aerology and meteoro-
logy course to which will be admitted V-12 and civilian students
having two and a half years of college credits and the necessary
prerequisites for admission to meteorology. These basic prerequisites
are mathematics through differential and integral calculus, and two
years of college physics. This course will be of three 16-week
semesters’ duration.
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The meteorology course beginning March, 1945, consisting of
four 16-week semesters, will be open to V-12 and civilian students
who have satisfactorily completed two years of college and who
possess the above indicated prerequisites for admission to meteor-
ology.

By special arrangement graduate students will be admitted and
may be candidates for any of the advanced degrees in meteorology.
For satisfactory completion of graduate work in meteorology the
degrees of Master of Science, the professional degree of Meteor-
ologist and the degree of Doctor of Philosophy are granted.

The following program of instruction and research is now in
progress:

1. A course in meteorology with special reference to the problems
of weather forecasting for aeronautical and military operations. This
course includes an introduction to modern dynamic meteorology
and the theory and practice of synoptic and upper air analysis as
applied to short term forecasting. An introduction to long term
forecasting is included.

2. Experimental and theoretical research:

(a) meteorological problems pertaining to the improvement
of short range forecasting techniques;

(b) the problems of improving existing techniques for the
preparation of long term forecasting;

(c) the development of new and improved instruments for the
observing of surface and upper air meteorological data.

Practice work in meteorology is facilitated by the Institute
Weather Station, and the Army Air Force Weather Station, both
of which are located on the campus. In addition a mobile weather
station is operated by students on various week ends at the Marine
Laboratory at Corona del Mar. By means of Civil Aeronautics
Administration teletype facilities, current weather data are avail-
able for use in the synoptic laboratory. A well equipped shop
enables students and staff members to develop new designs in the
line of instrumental research.

CHEMICAL ENGINEERING AND APPLIED CHEMISTRY
(See pp. 83 to 85)

CIVIL ENGINEERING

The branches of civil engineering in which advanced work is
offered include the control, development and conservation and treat-
ment of water; the analysis of structures with particular reference
to those types achieving economy through continuity of arrange-
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ment; the study of earthquake effects and means of resisting them;
investigation of stresses in dams and the design of different types of
dams; the study of the increasingly important problems of sanitation,
sewage treatment and disposal works; the location, design, construc-
tion and operation of railroads and highways; the study of proper-
ties and economical utilization of construction materials; and the
study of soil mechanics as related to foundations, earth dams, sta-
bility of slopes, and other earthwork problems.

ELECTRICAL ENGINEERING

The Electrical Engineering Department offers instruction leading
to the degrees of Bachelor of Science, Master of Science, Electrical
Engineer, and Doctor of Philosophy.

The undergraduate work, leading to the bachelor’s degree, is de-
signed to qualify the student for technical occupations incident to
the selection, installation and operation of electrical equipment, the
supervision of construction, the testing of apparatus and the further
study of electrical specialties. Emphasis is placed on the analytical
approach to engineering problems. Laboratory equipment of wide
variety is available in both the machinery and electronic fields. Stu-
dents may select either the power machinery option or the com-
munication option.

The work leading to the degree of Master of Science is designed
to supplement the work given in the undergraduate courses. It is
particularly valuable for all students expecting to prepare for tech-
nical work incident to the design and development of electrical
equipment. These courses are open to qualified students who have
graduated from the Institute in electrical engineering, or have had
substantially the same preparation in other colleges. Courses are
offered in the application of mathematical analysis and physical laws
to mechanical and electrical problems incident to the design of
electrical machinery, electric transients including lightning pheno-
mena, problems relating to the generation and distribution of electric
power and in the field of electronics, radio and ultra high frequency.

Students desiring to engage in research work or to become college
teachers or professional experts in electrical engineering may con-
tinue work for the degree of Doctor of Philosophy. This work
stresses the use of modern methods of mathematical and physical
analysis in engineering problems. A student working for the doc-
tor’s degree is expected to take certain courses in mathematical
analysis and electricity and magnetism in addition to selected courses
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offered by the Electrical Engineering Department. Before receiving
a doctor’s degree a student must demonstrate his ability to conduct
original research on some problem in electrical engineering.

Of the several electrical engineering laboratories at the California
Institute, the High-Potential Research Laboratory is the most
outstanding. This building and the million-volt transformer were
provided by the Southern California Edison Company, Ltd. The
million-volt transformer, which was designed by Professor R. W.
Sorensen, has a normal rating of 1,000 kilovolt amperes but is
capable of supplying several times the rated load at the above poten-
tial, with one end of the winding grounded. A 2,000,000 volt surge
generator supplemented by cathode-ray oscillographs and other
apparatus used in the study of electric surges (artificial lightning)
and its effect upon electrical apparatus provides ample facility
for the study of high voltage transients. This laboratory is used
both for the pursuit of special scientific probléms connected with
the structure of matter and the nature of radiation, and for the
conduct of the pressing engineering problems having to do with
the improvement in the art of transmission at high potentials. It
also provides opportunities for instruction in this field, such as is
not at present easily obtainable elsewhere by students of science and
engineering. The Institute has also available equipment and labora-
tories for research work on electronics, radio, ultra high frequency
as well as the facilities for research in dynamo-electric machinery.

MECHANICAL ENGINEERING

Advanced work in mechanical engineering is offered in the follow-
ing fields: machine design, involving the properties of materials and
the processes of production; metallography, the structure of metallic
alloys and effects of heat treatment; thermodynamics and power
plant design and analysis; internal combustion engines; refrigeration;
heating and ventilating; air conditioning; hydrodynamics; and hy-
draulic machinery.

HYDRAULIC ENGINEERING

Due to the recent establishment of research laboratories at the
Institute covering several of the broader fields of hydraulic engin-
eering, the opportunities for advanced study and research in such
fields are exceptionally good. Researches are now being carried on
or are just being completed in these laboratories in cooperation with
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the Metropolitan Water District of Southern California, the Bureau
of Reclamation of the United States Department of the Interior, the
Los Angeles County Flood Control District, and the Soil Conserva-
tion Service of the United States Department of Agriculture.

HypravLic STRUCTURES LABORATORY. The hydraulic structures
laboratory is located out of doors adjoining the undergraduate hy-
draulic laboratory. At present the equipment includes: (a) A
model basin of about 2000 square feet in which river, harbor, and
beach problems can be studied. It is provided with a wave machine
and an automatic tide machine which together make it possible
to superimpose waves of various magnitudes, frequencies, and direc-
tions upon any desired tide cycle. This was constructed in coopera-
tion with the Los Angeles Gas and Electric Corporation and the
Los Angeles County Flood Control District. (b) A channel plat-
form for studying high velocity flow. This platform can be ad-
justed to any gradient up to 12 per cent. It has been installed in
cooperation with the Los Angeles County Flood Control District to
study the phenomena encountered in flood control channels in foot-
hill regions where the flow velocity is above the critical. (c) A con-
crete flume for use in weir, spillway, and allied problems requir-
ing a deep basin.

HyprauLic MAcHINERY REsEARcH LaBoraTory. The hydraulic
machinery laboratory offers unique opportunities for research on cen-
trifugal pumps and hydraulic turbines and for various other investi-
gations in hydrodynamics. Instrumental equipment designed by the
Institute staff provides means for measuring pressures, rates of flow,
torques, and speeds with a precision of approximately 0.1 per cent.
Included in this is a system of speed regulation for the dynamometer
which insures constant speed independent of the load in steps of 2
revolution per minute from 500 r.p.m. to 5,500 r.p.m.

Som. CoNSERVATION LaBoraTORY. The Soil Conservation Labo-
ratory is a cooperative undertaking with the Soil Conservation Ser-
vice of the United States Department of Agriculture. Its objective
is the study of the mechanism of the entrainment, transportation,
and deposition of solid materials by flowing streams. This equipment
includes: (a) a-transportation flume designed to study primarily the
flow of a fluid carrying a suspended load. It is of the closed circuit
type and circulates both the water and the solids in suspension. It is
about 70 feet long and has an adjustable gradient. (b) A circulating
type of flume for the study of rate of reduction of bed load. (c) A
glass-walled flume for special studies. (d) For studies of field prob-
lems an outdoor model basin has been erected with provision for
either clear or silt-laden flow.
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INDUSTRIAL DESIGN

THE INDUSTRIAL DESIGN SECTION was introduced at the Cali-
fornia Institute of Technology in 1941 to fill a need for specialized
training in product design (as adapted to machine- and mass-pro-
duction) on the basis of sound technological knowledge. This train-
ing combines the study of function and appearance of products with
that of current engineering practice, utilizing the possibilities of
such new, as well as existing, materials and manufacturing methods
as best contribute to the solution of present problems, taking into
particular consideration war-time emergency and post war condi-
tions and developments.

Graduation from a course in civil, electrical, or mechanical en-
gineering, or the equivalent thereof, has been established as the re-
quirement for admission to graduate study in industrial design.

The program includes:

1. Training of technological and aesthetic abilities in class and
shop instruction in a two year course leading to a professional
degree.

2. Lectures by experts, and discussions on problems related to
the course of study.

Visits to studios of designers, and to manufacturing plants.
4. Research development in close collaboration with industry.

$. Maintenance and enlargement of reference library and special-
ized documentary files.

THE HUMANITIES

One of the distinctive features of the California Institute is its
emphasis upon the humanistic side of the curriculum. In the degree
and genuineness of this emphasis the Institute has differentiated itself
from other American schools of science, most of which accord little
more than a gesture of recognition to the liberal arts. As a rule, in
schools of science and engineering, the professional studies monopolize
nearly all the available time and money, leaving the humanities to
take what is left, which often turns out to be very little.

The California Institute has been a pioneer in recognizing the
desirability of providing for a generous amount of instruction in the
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humanities. The faculty, in thorough sympathy with this aim, has
cooperated by eliminating some of the more specialized technical
subjects commonly included in undergraduate courses. As a result,
it has been found possible to require every student to take, in each of
his four undergraduate years, one or more courses of a humanistic
character. These courses in the Division of the Humanities cover the
field of English and foreign literatures, European and American his-
tory, philosophy and social ethics, economics (including industrial
relations) and government. All of them are so planned and articu-
lated that the student obtains a solid grounding, and not merely the
superficial acquaintance which is too often the outcome of a free
elective system. The standards of intellectual performance in these
studies are maintained on the same plane as in the professional
subjects.

One of the largest and most attractive buildings on the Institute
campus is devoted to the work in literature, languages, philosophy,
economics, history and government. This Hall of the Humanities,
erected in 1928, was given by Mr. and Mrs. Joseph B. Dabney, of
Los Angeles. It contains lecture rooms, a room for the exhibition
of pictures and other works of art, a library—reading room, a large
senior room, conference rooms, and offices, together with a com-
modious lounge which opens upon a walled garden of olive trees. In
connection with the acceptance of this gift, a2 special endowment
fund of $400,000 was raised for the support of instruction in the
humanistic fields, this amount being subscribed by several friends of
the Institute. In 1937 an additional endowment of $750,000 was
received for the same purpose from the late Edward S. Harkness.

In 1939 the Industrial Relations Section was established for a
five-year experimental period. Financial support is provided by a
generous grant from the Earhart Foundation of Detroit and by con-
tributions from more than sixty individuals, industrial concerns,
and labor unions. The study of industrial relations was added to the
curriculum of the Institute largely because engineers must deal with
men as well as with machines and material. The program of the
Industrial Relations Sections is fourfold: (1) to provide class instruc-
tion; a course for seniors and one for graduate students are now
being given; (2) to arrange periodic conferences for the discussion
of labor problems; (3) to conduct field and research studies in in-
dustrial relations; and (4) to build up a library of material relating
to such problems.
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In addition to the regular staff of the Institute, several scholars
from other institutions are giving instruction or lectures in the
Division of the Humanities during the current year. It is anticipated
that with the opportunities for research in English Literature and
American History which are afforded by the proximity of the
Huntington Library, the instruction given at the Institute in these
fields will be steadily strengthened by the association of visiting
scholars.
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INFORMATION AND REGULATIONS FOR THE
GUIDANCE OF GRADUATE STUDENTS

A. GENERAL REGULATIONS
I. REQUIREMENTS FOR ADMISSION TO GRADUATE STANDING

1. The Institute offers graduate work leading to the following
degrees: Master of Science after a minimum of one year of
graduate work; the professional degrees of Aeronautical Engineer,
Chemical Engineer, Civil Engineer, Electrical Engineer, Industrial
Designer, Mechanical Engineer, and Meteorologist, after a minimum
of two years of graduate work; and the degree of Doctor of
Philosophy.

2. To be admitted to graduate standing an applicant must in
general have received a bachelor’s degree representing the completion
of an undergraduate course in science or engineering substantially
equivalent to one of those courses offered by the Institute. He
must, morever, have attained such a scholastic record and, if from
another institution, must present such recommendations as to in-
dicate that he is fitted to pursue with distinction advanced study
and research.

3. Application for admission to graduate standing should be
made to the Dean of the Graduate School, on a2 form obtained from
his office. If the applicant’s preliminary training has not been sub-
stantially that given by the four-year undergraduate courses at
the Institute, he may be admitted subject to satisfactory completion
of such undergraduate subjects as may be assigned. Admission to
graduate standing will be granted only to a limited number of
students of superior ability, and application should be made as early
as possible. Admission sometimes may have to be refused solely on
the basis of limited facilities in the department concerned. Students
applying for assistantships or fellowships need not make separate
application for admission to graduate standing. See pages 117, 118.

4. Admission to graduate standing does not of itself admit to
candidacy for a degree. Application for admission to candidacy for
the degree desired must be made as provided in the regulations
governing work for the degree.

I. GRADUATE RESIDENCE

One semester of residence shall consist of one semester’s work
of not less than 15 units of advanced work in which a passing grade
is recorded. If less than 15 units are successfully carried, the resi-
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dence will be regarded as shortened in the same ratio; but the
completion of a larger number of units in any one semester will
not be regarded as increasing the residence.

III. TUITION FEES

The tuition charge for all students registering for graduate work
is $360 per academic year, payable in two equal installments of
$180 at the beginning of each semester. Graduate students who
cannot devote full time to their studies are allowed to register only
under special circumstances. Students desiring permission to register
for less than 11 units should petition therefor on a blank obtained
from the Registrar. If such reduced registration is permitted, the
tuition is at the rate of $135 a semester for 9 to 12 units, and at the
rate of $15 a unit for less than 9 units, with 2 minimum of $50 a
semester. If the courses registered for do not correspond to the full
educational facilities made available to the student, additional tuition
will be charged.

The payment of tuition by graduate students is required (a)
without reference to the character of the work of the student,
which may consist in the prosecution of research, in independent
reading, or in the writing of a thesis or other dissertation, as well
as in attendance at regular classes; (b) without reference to the
number of terms in which the student has already been in residence;
and (c) without reference to the status of the student as an
appointee of the Institute, except that members of the academic
staff of rank of Instructor or higher are not required to pay tuition.

There is a fee of $4 per academic year to assist in defraying
expenses for emergency hospitalization.* Each graduate student is
required to make a general deposit of $25 to cover any loss of /or
damage to Institute property used in connection with his work in
regular courses of study. Upon completion of his graduate work,
or upon withdrawal from the Institute, any remaining balance of
the deposit will be refunded.

No degrees are awarded until all bills due the Institute have been
paid.

In regard to fellowships and assistantships, see pages 117 and 118 of
this catalogue. In addition, to students with high scholastic attain-
ments there may be awarded graduate scholarships covering one-half
or the whole of the tuition fee. For such students loans also may be
arranged, for which application should be made to the Student-Aid
Committee.

*See page 60.
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B. REGULATIONS CONCERNING WORK FOR THE
DEGREE OF MASTER OF SCIENCE

I. GENERAL REQUIREMENTS

To receive the degree of Master of Science the student must com-
plete in a satisfactory way the work indicated in the schedule of
fifth-year courses (see pages 154 to 160) as well as in the schedule
of the four-year course in science or in engineering, except that, in
the case of students transferring from other institutions, equiva-
lents will be accepted in subjects in which the student shows by
examination or otherwise that he is proficient, and except in so far
as substitutions may be approved by special vote of the Committee
in charge.

Senior students at the Institute desiring to return for a fifth year
should consult with the representatives of the department in which
they expect to do their major work, and apply for admission to
work towards the master’s degree on a form obtained from the
Dean of the Graduate School. Such students will be expected to
present satisfactory scholarship qualifications, and to have demon-
strated a capacity for doing advanced work.

All programs of study, and applications for admission to candi-
dacy for the degree of Master of Science shall be in charge of the
Committee on Courses in Science (in case the advanced work is to
be in biology, chemistry, chemical engineering, geology, geophysics,
mathematics, paleontology, or physics), or of the Committee on
Courses in Engineering (in case the work is to be in civil, mechanical
or electrical engineering, aeronautics or meteorology); and recom-
mendations to the Faculty for the award of the degree shall be
made by the appropriate one of these committees, all such actions
being taken in general after consideration and recommendation by
the department concerned.

A student before entering upon work for the degree of Master
of Science should, after consultation with the department concerned,
submit a plan of study (together with his previous record if he
transfers from another institution), and make application to the
committee in charge for acceptance as a candidate for that degree.
Application forms for admissien to candidacy for these degrees may
be obtained from the Registrar, and must be submitted not later
than the sixth week of the academic year in which the degree is

to be granted. II. REGISTRATION

1. The regulations governing registration and student responsi-
bilities as given for undergraduate students on page 74 of the
catalogue apply also to students working toward the master’s degree.
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2. Before registering, the graduate student should consult with
members of the department in which he is taking his work to deter-
mine the studies which he can pursue to the best advantage.

3. A student will not receive credit for a course unless he is
properly registered, and at the first meeting of each class should
furnish the instructor with a regular assignment card for the course,
obtained on registration.

4, Students registering for more than 17 units but less than 21
units in any semester must have the approval of their department.
Registration for more than 20 units must in addition have the
approval of the Registration Committee.

5. In the case of a student registered for the degree of Master
of Science, and holding a position as assistant or teaching fellow,
the actual number of hours per week required by his teaching and
preparation shall be deducted from the total number of units for
which he may register.

III. SCHOLASTIC REQUIREMENTS

1. At least two semesters of graduate residence at this Institute
subsequent to the completion of the requirements for the bacca-
laureate degree are required for a master’s degree.

2. A minimum of 33 units of graduate work is required for a
master’s degree.

3. Scholastic requirements for undergraduate students (see page
74) also apply to students working toward the master’s degree.

4. Candidates for the degree of Master of Science who have
completed the senior year at the Institute are subject to the same
" regulations as are juniors and seniors, as listed on page 77.

5. Candidates for the degree of Master of Science who have
completed their undergraduate work at other institutions are subject
to the same scholastic regulations applying to new transfer students

as listed on page 66.
IV. THESIS

In the case of a required thesis two final copies must be filed
with the Division concerned ten days before the degree is to be
conferred. In the Division of the Geological Sciences and in the
Department of Mathematics, a complete first draft of a thesis pre-
sented in partial fulfilment of the requirements for the degree of
Master of Science must be submitted to the supervising instructor
not later than six weeks before the date on which the degree is to

be conferred.
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C. REGULATIONS CONCERNING WORK FOR THE
PROFESSIONAL DEGREE

1. The work for a professional degree must consist of advanced
studies and research in the field appropriate to the degree desired.
It must conform to the special requirements established for the
degree desired and should be planned in consultation with the mem-
bers of the faculty concerned.

2. Residence. At least four semesters of graduate residence sub-
sequent to a baccalaureate degree equivalent to that given by the
California Institute are required for a professional degree. Of these,
at least the last two must be at the California Institute. It must
be understood that these are minimum requirements, and students
must often count on spending a somewhat longer time in graduate
work.

3. Admission to Candidacy. Before the end of the tenth week
of the academic year in which the student expects to receive the
degree he must file in the office of the Dean of the Graduate School
an application for admission to candidacy for the degree desired.
Upon receipt of this application, the Dean of the Graduate School,
in consultation with the chairman of the appropriate division, will
appoint a committee of three members of the faculty to supervise
the student’s work and to certify to its satisfactory completion.
One of the members of the committee must be in a field outside of
the student’s major field of study. The student should then con-
sult with this committee in planning the details of his work.

The student will be admitted to candidacy for the degree when
his supervising committee certifies

(a) That all the special requirements for the desired
degree have been met, with the exception that certain
courses of not more than one semester in length may be
taken after admission to candidacy.

(b) That the thesis research has been satisfactorily
started and can probably be finished at the expected time.

Such admission to candidacy must be obtained by the end of the
sixth week of the semester in which the degree is to be granted.

4. Thesis. At least one week before the degree is to be con-
ferred, the student is required to submit to the Dean of the Graduate
School two copies of a satisfactory thesis describing his research,
including a one-page digest or summary of the main results obtained.
In form, the thesis must satisfy the requirements for theses for
the degree of Doctor of Philosophy.
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Before submitting his thesis, the candidate must obtain written
approval of it by the chairman of the division and the members
of his supervising committee, on a form obtained from the office
of the Dean of ‘the Graduate School.

D. REGULATIONS CONCERNING WORK FOR THE
DEGREE OF DOCTOR OF PHILOSOPHY

I. GENERAL REGULATIONS

The degree of Doctor of Philosophy is conferred by the Institute
primarily in recognition of breadth of scientific attainment and of
power to investigate scientific problems independently and efficiently,
rather than for the completion of definite courses of study through
a stated period of residence. The work for the degree must consist of
scientific research and the preparation of a thesis describing it, and of
systematic studies of an advanced character in science or engineering.
In addition, the candidate must have acquired the power of express-
ing himself clearly and forcefully both orally and in written
language, and he must have a good reading knowledge of French
and German.

Subject to the general supervision of the Committee on Graduate
Study, the student’s work for the degree of Doctor of Philosophy
is specifically directed by the department in which he has chosen
his major subject. Each student should consult his department
concerning special divisional and departmental requirements. See
Section VL.

With the approval of the Committee on Graduate Study, any
student studying for the doctor’s degree whose work is not satis-
factory may be refused registration at the beginning of any semester
by the department in which the student is doing his major work.

II. REQUIREMENTS FOR ADMISSION TO WORK FOR THE DOCTOR'S DEGREE

With the approval of the Committee on Graduate Study, students
are admitted to graduate standing by the department in which they
choose their major work toward the doctor’s degree. In the case of
insufficient preparation, applicants for the doctor’s degree may be
required to register for the master’s degree first. The master’s degree,
however, is in no sense a prerequisite for the doctor’s degree. Students
who have received the master’s degree and wish to pursue further
studies leading towards the doctor’s degree must file a new applica-
tion for admission to graduate standing to work towards that degree.
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III. REGISTRATION

1. Students are required to register and file a program card in
the Registrar’s office at the beginning of each semester of residence,
whether they are attending regular courses of study, carrying on
research or independent reading only, writing a thesis or other dis-
sertation, or utilizing any other academic service.

2. Before registering, the student should consult with members
of the department in which he is taking his major work to deter-
mine the studies which he can pursue to the best advantage.

3. A student will not receive credit for a course unless he is
properly registered, and at the first meeting of each class should
furnish the instructor with a regular assignment card for the course,
obtained on registration. The student himself is charged with the
responsibility of making certain that all grades to which be is entitled
have been recorded.

4, The number of units allowed for a course of study or for
research is so chosen’that one unit corresponds roughly to three
hours a week of work throughout the semester, for a student of
superior ability.

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

6. Graduate students studying for the doctor’s degree who are
devoting their whole time to their studies will be allowed to register
for not more than 20 units in any one semester. Students on part
time teaching appointments will not be allowed to register for so
many units. Teaching Fellows and Assistants will be allowed to
register for not more than 15 units.

IV. GRADES IN GRADUATE COURSES

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

2. Grades for all graduate work are reported to the Registrar’s
office at the close of each semester.

3. The following system of grades is used to indicate class stand-
ing in graduate courses: “A” excellent, “B” good, “C” satisfactory,
*“D” poor, “E” conditioned, “F” failed. In addition to these grades,
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which are to be interpreted as having the same significance as for
undergraduate courses, the grade “P,” which denotes passed, may be
used at the discretion of the instructor, in the case of seminar, re-
search, or other work which does not lend itself to more specific
grading.

V. GENERAL REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

1. Major and Minor Subjects: The work for the doctor’s degree
must consist of scientific research and advanced studies in some
branch of science or engineering, which will be termed the “major
subject” of the candidate. In addition, as “minor subject” (or sub-
jects), studies which will give a fundamental knowledge and research
point of view must be pursued in at least one other branch of science
or engineering.

The choice and scope of the minor subject must be approved by
the departments in charge both of the major and of minor subjects,
and must involve not less than 10 units of advanced study in each
minor subject. Such advanced study must consist of subjects which
are listed as graduate subjects.

2. Residence: At least three academic years of work in residence
subsequent to a baccalaureate degree equivalent to that given by the
Institute are required for the doctor’s degree. Of this at least one
year must be in residence at the Institute. It should be understood
that these are minimum requirements, and students must usually
count on spending a somewhat longer time in residence.

A graduate student who, by special arrangement, is permitted to
conduct a portion of his research in the field, in government labora-
tories, or elsewhere off the campus, must file a registration card for
this work in the office of the Registrar, in order that it may count
in fulfilment of residence requirements. The number of units to be
credited for such work shall be determined by the Dean of the Grad-
uate School in consultation with the Chairman of the Division in
which the student is carrying his major work; and a recommendation
as to the proportion of the full tuition to be paid for such work shall
be made by the Dean to the Executive Council.

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

3. Admission to Candidacy: Any student admitted to work for
the doctor’s degree who has been in residence one semester or more,
who has satisfied the several departments concerned by written or
oral examination or otherwise that he has a comprehensive grasp of
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his major and minor subjects as well as of subjects fundamental to
them, who has satisfied the department of modern languages that he
can read scientific German and French with reasonable facility, who
has shown ability in carrying on research and whose research subject
has been approved by the Chairman of the Division concerned, and
whose program of study has been approved by both his major and
minor departments may, on recommendation of the Chairman of
the Division in which he is working, be admitted by the Committee
on Graduate Study to candidacy for the degree of Doctor of Phi-
losophy. Members of the permanent Institute staff of rank higher
than that of Assistant Professor are not admitted to candidacy for
a higher degree. For special departmental regulations concerning
admission to candidacy, see Section VI.

A regular form, to be obtained from the Dean of the Graduate
School, is provided for making application for admission to candi-
dacy. Such admission to candidacy must be obtained before the
close of the first semester of the year in which the degree is to be
conferred, and must be followed by one semester of further residence
before the degree is conferred. The student himself is responsible for
seeing that admission is secured at the proper time.

4. Examinations: (a) The French and German examinations,
prerequisite to admission to candidacy for the degree of Doctor of
Philosophy, will be given at three times in the year, these times to
be announced by the Registrar’s Office. Candidates may in place of
the above take the advanced undergraduate examinations offered at
the end of each semester. Students who have credit for courses in
languages taken at the Institute and who have a grade above
average may be exempted from further requirements after con-
sultation with the language department.

Graduate students are permitted to audit all courses in the de-
partment of languages. In general, however, it is desirable for
students without previous study in French and German to take
these subjects in class for at least the first semester rather than to
depend upon studying them by themselves. Students are advised to
take examinations as long as possible before they expect to file appli-
cation for candidacy, so that, if their preparation is inadequate,
they may enroll in one of the language courses.

(b) Final examinations in their major and minor subjects are
required of all candidates for the doctor’s degree. These examina-
tions, subject to the approval of the Committee on Graduate Study,
may be taken at such time after admission to candidacy as the candi-
date is prepared, except that they must take place at least two weeks
before the degree is to be conferred. The examinations may be writ-
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ten or oral, or both, and may be divided into parts or given all at
one time at the discretion of the departments concerned. The student
must petition for these examinations on a form obtained from the
Dean of the Graduate School. For special departmental regulations
concerning candidacy and final examinations, see Section VI.

5. Thesis: The candidate is required to submit to the Dean of
the Graduate School two weeks before the degree is to be conferred
two copies of a satisfactory thesis describing his research, including
a one-page digest or summary of the main resluts obtained.

With the approval of the department concerned, a portion of the
thesis may consist of one or more articles published jointly by the
candidate and members of the Institute staff or others. In any case,
however, a substantial portion of the thesis must be the candidate’s
own exposition of his work. For special departmental regulations
concerning theses, see Section VI.

The thesis must be typewritten on paper of good quality, 815 by
11 inches, leaving a margin for binding of not less than one inch, or
may consist in part of pages taken from a published article and pasted
on paper of the above size. It should be preceded by a title page con-
taining the following items: Title, Thesis by (name of candidate),
In Partial Fulfilment of the Requirements for the Degree of Doctor
of Philosophy, California Institute of Technology, Pasadena, Cali-
fornia, Date (year only).

Before submitting his thesis to the Dean of the Graduate School,
the candidate must obtain approval of it by the Chairman of his
Division, and the members of his examining committee. This approval
must be obtained in writing on a form which will be furnished at the
office of the Dean. The candidate himself is responsible for allowing
sufficient time for the members of bis committee to examine bis thesis.

6. Grades on Degree: The doctor’s degree is awarded with the
designations “summa cum laude,” “magna cum laude,” “cum laude,”
or without designation, in the Division of Physics, Mathematics, and
Electrical Engineering, and in the Division of Civil and Mechanical
Engineering, Aeronautics, and Meteorology. It is awarded without
designation in the Divisions of Biology, Chemistry and Chemical
Engineering, and the Geological Sciences.

V1. SPECIAL REQUIREMENTS FOR THE DOCTOR’S DEGREE

In agreement with the general requirements for the doctor’s degree
adopted by the Committee on Graduate Study, as set forth in Section
V (pages 105-106), the various divisions and departments of the
Institute have adopted the following supplementary regulations.
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A. DIVISION OF PHYSICS, MATHEMATICS, AND ELECTRICAL ENGINEERING

la. Physics. To be recommended for candidacy for the doctor’s
degree in physics the applicant must pass the following subjects
with a grade of C or better:

Ph 101ab Electricity and Magnetism
Ph 103ab Analytical Mechanics
Ph 105ab Optics
and 10 units selected from the following courses:*
h 101c Electricity and Magnetism
Ph 103c Analytical Mechanics
Ph 10s5c Optics
Ph 107ab Atomic Physics
Ph 110a Kinetic Theory
Ph 114 Principles of Quantum Mechanics
Ph 115 Applications of Quantum Mechanics
Ph 211 Thermodynamics
Ph 236ab Theory of Relativity
Ch 224ab Statistical Mechanics

1b. Mathematics. To be recommended for candidacy for the
doctor’s degree in mathematics the applicant must pass the follow-
ing subiects with a grade of C or better:

Aa 101ab Modern Algebra
{ Ma 201ab Modern Analysis }

or
Ma 114ab Mathematical Analysis
and one semester each of:
Ma 256 Modern Differential Geometry
Ma 102 Introduction to Higher Geometry
and at least one semester of one of the following subjects:
Ph 101 Electricity and Magnetism
Ph 103 Analytical Mechanics
Ph 105 Oprics

and
One or more elective courses, preferably Quantum Mechanics.
lc. Electrical Engineering. To be recommended for candidacy
for the doctor’s degree in electrical engineering the applicant must
pass the following subjects with a grade of C or better:

Ph 101ab Electricity and Magnetism
and one of the following subjects:
Ph 103ab Analytical Mechanics
AM 1ab Applied Mechanics
together with
AM 1c Strength of Materials
and one of the following subjects:
Ma 8ab Advanced Calculus
Ph sab Introduction to Mathematical Physics
Ma 8ab Advanced Calculus
together with
Ma 11 Differential Equations

*Such of these courses as are not available during the war emergency may be replaced from
the list of grad bj with the app I of the C i on Grad Study.
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and the following subjects or their equivalents:

EE 120 Alternating Current Analysis

EE 122 Advanced Alternating Current Machinery
EE 144 Transmission Lines

EE 152 Dielectrics

EE 162 Vacuum Tubes

2. An applicant may also satisfy any of the course requirements
described above by taking an examination in the subject with the
instructor in charge. Every examination of this type will cover the
whole of the course specified and the student will not be permitted
to take it either in parts (e.g. term by term) or more than twice.
These so-called candidacy examinations will be given early in the
first semester of each academic year and the student must apply for
permission to take them before the end of the second week of the
semester. Such application must be in writing and, if approved, will
be regarded as one of the two permitted trials, whether or not the
student actually takes the examination. (Note: The above regula-
tions are not to be interpreted as preventing the student, with the
permission of the instructor in charge, from satisfying the candidacy
requirements by taking the semester examinations in a course with-
out actual class attendance.)

No course which has been taken more than twice will be counted
towards the fulfilment of the above candidacy requirements, nor
will the student be permitted a total of more than three trials at
the removal of any part of the candidacy requirements.

Students are advised to satisfy the conditions for admission to
candidacy in their respective departments as rapidly as possible.

Students registered for the Ph.D. degree who fail to meet at least
two-thirds of the candidacy requirements by the end of their first
academic year of graduate study will not be allowed to register for
further work without special permission from the department.

3. In general a student will find is necessary to continue his
graduate study and research for two years after admission to can-
didacy, and the final doctoral examination will be based upon this
work rather than upon the candidacy courses.

4. Candidates for the degree of Doctor of Philosophy with a
major in physics or mathematics must take the final examination
some time before the beginning of the semester in which they expect
the degree to be conferred.

5. A candidate for the degree of Doctor of Philosophy with a
major in mathematics® must deliver a typewritten or printed copy of

*It is requested that he deposit in the Graduate School Office an additional copy of his thesis
in final form, for transmission to the Library of the American Mathemarical Society.
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his completed thesis, in final form, to the professor in charge on or
before May 1 of the year in which the degree is to be conferred.

6. A student in electrical engineering will, in general, be expected
to have had six months or more of practical work in manufacturing,
operating, or engineering research, in addition to the time required
for college residence.

B. DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING*

1. To be recommended for candidacy for the doctor’s degree in
Chemistry the applicant must give satisfactory evidence of profi-
ciency by satisfying the following requirements:

a. Candidacy examination in physical chemistry,

b. Candidacy examination in inorganic chemistry,

c. Candidacy examination in organic chemistry,

d. Candidacy examination in colloid and surface chemistry,
e. Written report on the progress of research.

The examinations are written, except for that in inorganic
chemistry, which is usually oral. They cover their respective sub-
jects substantially to the extent that these are treated in the under-
graduate chemistry option; the proficiency expected is not less than
that acquired by the abler undergraduates. A detailed informational
knowledge is not so much desired as an understanding of general
principles and a power to apply these to concrete problems. These
examinations are ordinarily given once a year.

Each of the examinations is graded as a whole. A grade of A or
B is accepted as passing in each of the examinations; in addition C
is accepted as passing in organic chemistry for students working
mainly in physical or inorganic chemistry, and in physical chemistry
for students working in organic chemistry.

After a second failure in any one of these examinations, the
student will not be allowed to register in a subsequent academic year
except with special permission of the Division of Chemistry and
Chemical Engineering.

The written report must be a satisfactory description of the
applicant’s research up to the date of his application. By this report
and his laboratory work the applicant must have given evidence
of his industry and ability in research, and of his power to present his
results in clear, forceful language and with discrimination as to what
is essential in scientific papers.

2. Ttis expected that the applicant shall have studied mathematics
and physics substantially to the extent that these subjects are covered
in the first two years of the Institute undergraduate courses. In cases

*The doctor’s degree is not awarded in chemical engineering at the present time, but students
mtemted in this field may offer a minor in chemical engineering in ion with a major in
- s
ry or ing.
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where the applicant’s training is less extensive than this, the Division
of Chemistry and Chemical Engineering may prescribe additional
work in these subjects prior to recommending him as a candidate.

3. The 10 units of study offered for satisfaction of a minor re-
quirement are to consist in general of graduate courses other than
research; however the Division of Chemistry and Chemical En-
gineering may, by special action, permit up to § units to consist
of appropriate research.

4. After admission to candidacy a student must in general pursue
advanced study and research for not less than 3 semesters before
he will be recommended by the Division of Chemistry and Chemical
Engineering for the final examination for the doctor’s degree.

5. The candidate must submit to the Division of Chemistry and
Chemical Engineering two copies of his thesis, in final form, at least
two weeks before the date of his final examination. These copies
are returned to the candidate after his examination.

6. The final examination will consist in part of the candidate’s
oral presentation of a brief résumé of his research and its defense
against attack, and in part of the defense of a set of propositions
prepared by the candidate. The candidate may also expect questions
not immediately related to his research or propositions.

The propositions should be about ten in number, of which about
four should relate to the minor subject and to general branches of
chemistry, and about six to the branch of chemistry of major
interest to the candidate, including his research. The candidate may
also include propositions not relating to his major and minor fields.
The propositions, prepared by the candidate himself, should display
his originality, breadth of interest, and soundness of training; the
candidate will be judged on his selection and formulation of the
propositions as well as on his defense of them. It is recommended
that the candidate begin the formulation of his set of propositions
early in his course of graduate study.

A copy of the set of propositions must be submitted to the Divi-
sion of Chemistry and Chemical Engineering at least two weeks
before the date set for the examination. A copy of the set of proposi-
tions must be submitted to the Dean of the Graduate School with
each of the two copies of the thesis.

C. DIVISION OF CIVIL AND MECHANICAL ENGINEERING, AERONAUTICS,
AND METEOROLOGY

la. Civil Engineering. To be recommended for candidacy for
the doctor’s degree in civil engineering the applicant must pass with
a grade of C or better, the subjects prescribed and elected for the
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fifth year, or equivalent substitutions satisfactory to the department,
and such other advanced subjects related to the contemplated direc-
tion of study as the department may require, and must pass special
comprehensive oral or written examinations in the field covered by
these subjects.

1b. Mechanical Engineering. To be recommended for candidacy
for the doctor’s degree in mechanical engineering the applicant must
pass the following subjects with a grade of C or better:

Ma 11 Differential Equations
and one of the following:
EE 226ab Engineering Mathematical Physics
Ma 8abc Advanced Calculus
Ma 153b Higher Mathematics for Engineers and Physicists
and any one of the following three groups:
ME 101ab Advanced Machine Design
ME 110ab Science of Metals
ME 111ab Metallography Laboratory
AE 270a Elasticity Applied to Aeronautics
ME 120,121,
122 Heat Engines
Ph 211 Thermodynamics
Hy 100 Fluid Mechanics
Hy 101 Hydraulic Machinery
AE 266a
and 267 Theoretical Aerodynamics

and also special comprehensive oral or written examinations
in the fields covered by the required subjects at the discre-
tion of the instructor.

lc. Aeronautics. To be recommended for candidacy for the
doctor’s degree in aeronautics the applicant must pass the following
subjects with a grade of C or better for each semester:

AE 257ab Engineering Mathematical Principles
or
{Ma 114ab Mathematical Analysis }
Ma 14 Vector Analysis
and
AE 251ab Aerodynamics of the Airplane
AE 266ab Theoretical Aerodynamics
and one of the following subjects:
AE 252ab Airplane Design
Ph 103ab Analytical Mechanics
AE 270ab Elasticity Applied to Aeronautics

If any of the above subjects was taken elsewhere than at
the Institute, the candidate will be required to pass special
examinations indicating an equivalent knowledge of the
subject.
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1d. Meteorology. To be recommended for candidacy for the
doctor’s degree in meteorology the applicant must pass the follow-
ing subjects with a grade of C or better:

Ma 14 Vector Analysis
AE 266ab Theoretical Aerodynamics I
Ph 211 Thermodynamics
and one of the following subjects:
Ma 114ab Introduction to Mathematical Analysis
EE 226ab Engineering Mathematical Physics

2. In general a student will find it necessary to continue his grad-
uate study and research for two years after admission to candidacy,
and will be expected to have had six months or more of practical
work.

D. DIVISION OF THE GEOLOGICAL SCIENCES

1. To be admitted to candidacy for the doctor’s degree in the
Division of the Geological Sciences the applicant must have shown
more than average ability in mastering the previous geological,
paleontological, and geophysical subjects.

2. The applicant for admission to candidacy may be required tor
take a qualifying examination which may be oral, or written, or both.

3. After admission to candidacy, students must in general pursue
advanced study and research for a minimum of four semesters, or
approximately two years (counting each summer of field work as
a term).

4. Candidates are required to take two oral examinations after
admission to candidacy. The first, termed the general examination,
tests knowledge in a specified number, but not all, of the various
branches of geology and paleontology, and may be taken at any con-
venient time after admission to candidacy. The second, or final
examination, is principally, but not entirely, a defense of the doctoral
thesis and a test of the candidate’s knowledge in the specialized fields
of his major and minor subjects.

5. A first draft of the doctoral thesis with data, maps, and illus-
trations complete must be submitted to the professor in charge at
least four months before the date on which the degree is to be
conferred. Six weeks before that date, two copies of the final,
revised thesis must be filed with the professor in charge, and circu-
lated among the members of the examining committee. At the same
time, the candidate must file and circulate a paper, prepared for
publication in form acceptable to his examining committee, em-
bodying the results of his research in whole or in part.
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E. DIVISION OF BIOLOGY

1. To be recommended for candidacy for the doctor’s degree in
biology a student must pass a comprehensive written examination
covering advanced work in the major and minor fields at least two
terms before the degree is to be conferred. A final oral examination
covering principally the work of the thesis will be held at least two
weeks before the degree is to be conferred.

2a. Animal Physiology. For a major in animal physiology, the
subjects in this field and other supplementary subjects of graduate
rank must be taken. If there is one minor, it must be taken in
Biology; if there are two minors, the second may be taken outside the
Division of Biology.

2b. Biochemistry. Either the biology or the chemistry option
or its equivalent is prerequisite. In either case, examinations in
chemical principles and organic chemistry, set by the Division of
Chemistry, must be passed satisfactorily; and an examination on
biochemistry (based on Bi. 7a, b) must also be passed. Later, more
advanced work (Bi. 110 and 102) will be required before the exami-
nation for admission to candidacy is taken. At least one of the
minors must be in another department of the Division of Biology.

2c. Bio-organic Chemistry. For a major in bio-organic chemistry,
either the biology or the chemistry option or its equivalent is
prerequisite. Those who take the biology option must include Ch.
46a, b (organic chemistry laboratory) as either an undergraduate or
a graduate subject. For graduate work in bio-organic chemistry,
the subjects Bi. 115 (chemistry of bio-organic substances) and Bi.
141 (plant chemistry) are both required. For the minor some field
of biology or chemistry must be chosen.

2d. Embryology. For a major in embryology, the biology option
or its equivalent is prerequisite. In addition to the subjects and the
research in the major and minor fields, advanced work in at least
one other department of the Division of Biology will be required.
The program of work will depend upon the preliminary training of
the student and will be subject to the approval of those in charge
of the major work.

2e. Genetics, For a major in genetics, the biology option or its
equivalent is prerequisite. As a part of the major, Bi. 125 must be
taken for at least two years, and other subjects in related fields.
For a minor, some other subject or subjects, either in the Division
of Biology or in some other division of the Institute, must be taken,
subject to the approval of those in charge of the major.
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2f. Plant Physiology. For a major in plant physiology, the biology
option or its equivalent is prerequisite. The major must include
Bi. 140, Bi. 141, and related subjects. For a minor, one or two other
subjects in the Division must be chosen, with the approval of those
in charge of the major. The minor must include Bi. 18 for students
who have not taken the equivalent of Bi. 3 and Bi. 5.

3. A minor in the Division of Biology must be taken in one of
the departments of study listed above, unless special arrangements
are made otherwise.

E. OPPORTUNITIES FOR GRADUATE AND SCIENTIFIC
WORK AT THE INSTITUTE

I. FELLOWSHIPS, SCHOLARSHIPS, AND ASSISTANTSHIPS

The Institute offers in each of its divisions 2 number of fellow-
ships, scholarships, and graduate assistantships. These usually carry,
as stipends, tuition with or without an additional grant.

Most of the major grants consist in providing board in the
Athenaeum (see pages 54 and 121) and lodging in the Athenaeum
loggia or the Dormitory. The purpose of this plan is to enable the
Fellows, Scholars, and Assistants of the various divisions to live
together under attractive and healthful conditions, and thus secure
the great educational and social advantages that result from intimate
contacts with one another, with members of the professional staff
of the Institute, and with others using the Athenaeum.

Students from any university or college who have completed their
undergraduate work satisfactorily (see page 100) are eligible to
apply for graduate assistantships, scholarships, and fellowships. In the
award of such appointments preferred consideration will be given
to students who have been accepted as candidates for the degree of
Doctor of Philosophy.

Teaching Fellows and Graduate Assistants devote during the
school year not more than fifteen hours a week to teaching or
laboratory assistance of a character that affords them useful exper-
ience. This time includes that required in preparation and in
marking note-books and papers, as well as that spent in classroom
and laboratory. Of the remaining time at least one-half must be
devoted to research, unless otherwise arranged by the division or
department concerned; and the obligation to prosecute the research
earnestly is regarded as no less binding than that of showing proper
interest in the teaching and in the advanced study, which is also
pursued so far as time permits.
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Forms for making application for fellowships, scholarships, or
assistantships may be obtained on request from the Dean of the
Graduate School. In using these forms it is not necessary to make
separate application for admission to graduate standing. At present,
applications are being considered when received. Appointments to
fellowships, scholarships, and assistantships are for one year only;
and a new application must be filed each year by all who desire
appointments for the following year, whether or not they are already
holders of such appointments.

II. RESEARCH FELLOWSHIPS AND SCHOLARSHIPS

The character of various fellowships and scholarships available
at the Institute is described below, but in making application grad-
uate students should not designate any particular appointment.

1. Institute Research Fellowships: The Institute each year ap-
points as Research Fellows a number of men holding the degree of
Doctor of Philosophy who desire to pursue further research work.

2. National Research Fellowships: These fellowships, established
by the Rockefeller Foundation, are awarded by the National Re-
search Council to men who have their doctor’s degree. Fellows may
choose the institution in which they desire to pursue research.
Applications should be made to the National Research Council,
Washington, D. C.

3. Drake Fellowships and Scholarships: The income from the
Drake Fund, provided by the late Mr. and Mrs. Alexander M. Drake,
is used to maintain fellowships and scholarships in such numbers
and amounts as the Board of Trustees determine. The recipients
are designated as Drake Fellows and Drake Scholars.

4. Blacker Fellowships: The Robert Roe Blacker and Nellie
Canfield Blacker Scholarship Endowment Fund, established by the
late Mr. R. R. Blacker and Mrs. Blacker, provides in part for the
support of graduate men engaged in research work. The recipients
are designated as Blacker Fellows.

5. Henry Laws Fellowships: The income from a fund given by
the late Mr. Henry Laws is used to provide fellowships for research
in pure science, preferably in physics, chemistry, and mathematics.
The recipients are designated as Henry Laws Fellows.

6. Caroline W. Dobbins Fellowships: The income from the
Caroline W. Dobbins Fellowships and Scholarships Fund, provided
by the late Mrs. Caroline W. Dobbins, is used to maintain fellow-
ships and scholarships at the Institute. The recipients are designated
as Caroline W. Dobbins Fellows or Caroline W. Dobbins Scholars.
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7. Elizabeth Thompson Stone Scholarships: A fund provided by
the late Miss Elizabeth Thompson Stone is used to maintain at the
Institute the Elizabeth Thompson Stone Scholarship.

8. Bridge Fellowships: The late Dr. Norman Bridge provided
a fund, the income of which is used to support a research fellow-
ship. The recipient is designated as the Bridge Fellow.

9. George Ellery Hale Research Fellowships in Radiation Chem-
istry: Dr. Arthur Amos Noyes, for many years Professor of
Chemistry and Director of the Gates and Crellin Laboratories of
Chemistry, by his will, gave the Institute a fund to provide for
certain research fellowships to be known as the “George Ellery Hale
Research Fellowships in Radiation Chemistry,” these fellowships to
be available to competent young investigators who have received the
degree of Doctor of Philosophy or have had a corresponding research
training, and who will pursue, at the Institute, investigations in
radiation chemistry (broadly interpreted to include the study of
molecule structure by the methods of modern physics). These fel-
lowships are to carry stipends, obligations and privileges similar to
those of the National Research Fellowships.

10. Noyes Fellowships: Dr. Noyes further left his entire estate,
after providing for certain specific bequests and annuities, to the
Institute to constitute a fund to be known as the “Noyes Chemical
Research Fund.” The purpose of this fund, as stated in his will, is
to provide for the payment of salaries or grants to competent persons
to enable them to carry on scientific investigations in the field of
chemistry at the Institute. Such persons shall have the status of
members of the staff of the Institute, and shall devote their time
and attention mainly to the execution at the Institute of experi-
mental and theoretical researches upon the problems of pure science
(as distinct from those of applied science) in the field of chemistry.
Dr. Noyes further provided that “no portion of the income of the
said fund shall be used for the payment of tuition fees, nor for
scholarships or fellowship grants to persons still registered as students,
or in general for the education of persons as to existing knowledge;
but on the contrary the whole thereof shall be used for promoting,
in the manner aforesaid in the field of aforesaid, the search for
new or more exact knowledge by persons who have completed their
period of formal study and are devoting at least one-half of their
working time to scientific investigations.”

11. Cole Scholarships: The income from the Cole Trust, estab-
lished by the will of the late Mary V. Cole in memory of her
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husband, Francis J. Cole, is used to provide three scholarships an-
nually, one in each of the following fields: electrical engineering,
mechanical engineering, and physics. The recipients are designated
as Cole Scholars.

SeeciaL FeLLowsHIr AND ResearcH Funps

A considerable group of governmental units, industrial organiza-
tions, and private individuals have contributed funds for the support
of Fellows engaged in fundamental researches related to their
interests and activities. These include Allied Chemical and Dye
Corporation, American Cyanimid Company, American Petroleum
Institute, American Philosophical Society, Bell Aircraft Company,
Boeing Aircraft Company, California Dehydrators Association, Con-
solidated-Vultee Aircraft Corporation, Curtiss-Wright Corporation,
Douglas Aircraft Company, Earhart Foundation, Electrical Develop-
ment Company, John G. Ellis, Gladding McBean and Company,
Hughes Aircraft Company, International Business Machine Cor-
poration, Lockheed Aircraft Corporation, Los Angeles County seis-
mological interests, Charles E. Merrill, National Advisory Com-
mittee on Aeronautics, North American Aviation, Inc., Office of
Scientific Research and Development, Pineapple Producers Coopera-
tive Association, Rare Metals Institute, Richfield Oil Company,
Submarine Signal Company, Texaco Development Corporation,
Times-Mirror Company, United States Army, United States Army
Air Forces, United States Army Ordnance, United States Engineers,
United States Navy, United States Rubber Company, United States
Soil Conservation Service, United States Weather Bureau, War Pro-
duction Board, and Western Growers Association.

The Rockefeller Foundation Fund for Research in Immunology:
This fund is contributed by The Rockefeller Foundation for the
support of researches in immunology which are being carried out
in the Division of Chemistry and Chemical Engineering and in the
Division of Biology.

The Carnegie Corporation Cosmic Ray Fund: This fund is given
by the Carnegie Corporation and administered by the Carnegie
Institution of Washington, D. C., for cosmic-ray researches carried
on by a group of five or six men.

The Earhart Foundation has contributed funds for the whole
program of meteorological research at the Institute, including the
development and use of the radiometeorograph.
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III. INSTITUTE GUESTS

Members of the faculties of other educational institutions and
Research Fellows already holding the doctor’s degree, who desire to
carry on special investigations, may be invited to make use of the
facilities of the Institute. Arrangement should be made in advance
with the chairman of the division of the Institute concerned. Such
guests are requested to file a card in the Registrar’s office at the
beginning of their work, giving Institute and home address, degrees,
nature of work planned, etc.

IV. GRADUATE LIFE

The Athenaeum (see page 54) affords opportunity for contact
between the Associates of the Institute, distinguished foreign visitors,
and members of the staffs and graduate students at the three adjacent
institutions, the Mount Wilson Observatory, the Huntington
Library and the California Institute. It also provides living quarters
for a limited number of men associated with the foregoing insti-
tutions.
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DESCRIPTION OF THE UNDERGRADUATE
AND FIFTH-YEAR COURSES

THE COURSES IN SCIENCE

The courses in science prepare for those scientific and engineering
professions in which an extensive training in the basic sciences and
in research is of more importance than a knowledge of the principles
and practice of engineering. Accordingly, the four-year course in
science, while including the same historical, literary and economic
subjects as the course in engineering, requires much more extended
study of the three sciences of chemistry, physics, and mathematics;
also two years’ study of scientific German and French. In its junior
and senior years there are offered a series of options which, when
supplemented by the corresponding fifth-year courses, afford definite
preparation for various scientific professions, as outlined in the
following statement.

The option in chemistry and the option in physics and the fifth-
year courses in chemistry and physics prepare students, on the
chemical and physical sides respectively, for research and teaching in
universities, colleges, and high schools, and for research positions in
governmental laboratories and especially in the research and develop-
ment departments of the larger chemical, metallurgical, and elec-
trical companies.

The option in applied chemistry and the fifth-year and sixth-year
courses in chemical engineering differ from those in chemistry in
that they include, in place of some of the science work, general sub-
jects in mechanical and electrical engineering, and (in the fifth year)
an extended treatment of chemical engineering itself. This course is
designed to fit men for the installation, operation, and the research
development of industrial chemical processes.

The geology, paleontology and geophysics options and the gradu-
ate courses in these fields prepare students for teaching and research
positions in colleges and universities, for government posts in con-
nection with geological and mining surveys, for places as investigators
and field explorers of museums and, above all, for professional work
as geologists, paleontologists and geophysicists in the petroleum or
mining industries.

The biology option and the graduate course in biology prepare
for teaching and research in colleges and universities, for government
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service in agriculture and public health, and for field studies and
laboratory research in connection with museums. The option of the
undergraduate course affords a preliminary training, with emphasis
on the fundamental sciences, for those who desire to pursue graduate
studies in medicine, sanitation, and public health.

THE COURSES IN ENGINEERING

The five-year plan of engineering instruction is based on recogni-
tion of the fact that a four-year period of study is inadequate to give
satisfactorily the combination of cultural, basic scientific, and engi-
neering studies essential to the highest type of engineer, and to afford
at the same time leisure for the development of the physical well-
being and human interests of the students. The four-year course
trains, more broadly and fundamentally than the engincering courses
now given at most institutions, the large proportion of students who
study engineering not to make themselves engineering experts in a
specialized sense, but to fit themselves to fill satisfactorily administra-
tive positions in the utilities and manufacturing industries, and to
serve as opérating and constructing engineers in such industries. The
fifth-year courses, based on this broad fundamental preparation, and
co-ordinated with it so as to constitute a harmonious, unified, five-
year period of study, with no sharp breaks between the undergraduate
and graduate periods, will afford the more intensive training required
by the engineer who is to do creative work in his field.

The four-year course in engineering includes an unusually thor-
ough training in physics and mathematics, and instruction in chem-
istry and geology; also extended courses, continuing throughout the
four years, in humanistic studies, including English writing and
speaking, literature, evolutionary science, history of civilization, cur-
rent social and political problems, and economics; and, finally, those
engineering subjects common to all branches of engineering, such as
surveying, mechanism, descriptive geometry, machine drawing, ap-
plied mechanics, engineering materials, hydraulics, and preliminary
courses in civil, mechanical, and electrical engineering.

Laboratory facilities are available for experimental work in hydraul-
ics, thermodynamics; metallography, materials of construction, soil
mechanics, and electricity, including a high-voltage laboratory with
a maximum rating of one million volts.

The fifth-year courses in civil, mechanical, and electrical engi-
neering, and aeronautics consist mainly of the engineering subjects
that are fundamental in these separate branches of engineering. Thus
the civil engineering course deals largely with the analysis, design and
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construction of water systems, sanitation works and structures; the
mechanical engineering course, with machine design, steam and gas
engineering, and power-plant design and operation; the electrical
engineering course with the generation, transmission and utilization
of electric power and the communication of intelligence by electrical
means; and the aeronautics course with the principles of aerodynam-
ics, the design and construction of airplanes, their engines and
instruments. Of all these courses, engineering research or design
forms an important part.
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SCHEDULES OF THE UNDERGRADUATE
COURSES

The school year is divided into two semesters. The number of
units assigned in any semester to any subject represents the number
of hours a week spent in class or laboratory, except that three hours
of laboratory are considered the equivalent of one unit. It is expected
that approximately two hours of preparation will be required for
each hour of class. Laboratory assignments include drawing exer-
cises and field work.

Besides the subjects shown in the course schedules, students are
required to take assembly and physical education in each semester
of each of the four school years. Students who continue their
undergraduate work beyond four years continue to take physical
education throughout their undergraduate course. Freshmen attend
six orientation assemblies in addition to the general assemblies.

Since July, 1943, the Institute has had a unit of the Navy V-12
engineering specialist course. The subjects prescribed in the three
options of this course—civil, electrical, and mechanical engineering
—were sufficiently parallel to those formerly taught here so that
it was possible to merge the civilian and V-12 courses in the two
upperclass years. The present civilian freshman course is the same
as in past years. The civilian sophomore course has been altered
slightly to permit a transition to the V-12 courses of the third
and fourth years. The statements made above apply to the three op-
tions of the engineering course only. The options of the science course
have been changed only slightly in any year. It will be noted below
that in the engineering options two curricula are listed for the
senior year. In the academic year 1944-45 all seniors will take the
present civilian program. The juniors of that year will take the
fully prescribed V-12 curriculum, and will continue on in the V-12
curriculum for their senior year in 1945-46.

As soon after the war as possible the Institute will return to its
own curricula in all options. For the benefit of those who may
wish to know what such curricula may be like, there has been
appended to the list of courses of each option a sample post-war
curriculum.

The subject numbers of courses listed below correspond to those
given in the description of subjects on pages 161 to 228. Subject
numbers followed by the letter “V* indicate V-12 courses, a des-
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cription of which will be found in alphabetical arrangement on

pages 229 to 238,

KEY TO ABBREVIATIONS

ARLONAULIES .o oo v wiars s wosve 43 AE
Applied Chemistry ............ A Ch
Applied Mathematics ... ...... .. AM
Applied Physics ............... A Ph
Kmembly! concs . o it wahaEEE As
Astronomy ..................... Ay
BIOEY s waa s some sovmy o3 50 s Bi
Chemistry ..................... Ch
Civil Engineering ............... CE
Drafting and Drawing. ... ......... D
Economics ..................... Ec
Electrical Engineering ............ EE
Baghish ooy con van v ooy susaais s En

(2,111 (07 SR Ge
History and Government .......... H
Hydrauolies ........... ... ...... Hy
Indastraal DEREH: « .o con wosonsmine ID
LAnguages <o oms wias wnd o5n ook vons L
Mathematics .................... Ma
Mechanical Engineering .......... ME
Meteorology (Aerology) ......... My
PRUOSODRY, vecn weve siamisimcoiminssmimwain Pl
Physical Education .........,.... PE
Physics ..o Ph
Poychology «ouwss cos wni v cnmns PS
TheRE vees v v 508 TR FeE s 5 Th
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FIRST YEAR, ALL OPTIONS

The subjects listed below are taken by all students during their first year.
Differentiation into the various options begins in the second year.

Units per Semester
d

Ist n
Ma 1ab Matheation: (4-0)" . chnmmcn wos v s sae smor sis 4 4
Ph 1ab Physics: {3=3) . -.ix svs v s 550 st 5555 S4i6 aime 558 4 4
Ch 1ab Chemistry (3-6) ..ovvvriririnenancenannnnnn 4 4
En 1ab English: (3-0) s o rsmae sae so s ars alon cei g 3 3
H 1-V, 2-V Historical Background of Present World War (2-0) 2 2
D 1a Freehand Drawing (0-3)............cocunnn.. 1 e
D 1b Engineering Drafting (0-3)............couu.. .. 1

*Figures in parenthesis denote hours in class (first figure) and hours in laboratory (second
figure).
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SCIENCE COURSE, SECOND YEAR, ALL OPTIONS
Second Year—Civilian (November to June, 1944-45)

For students preparing for Astronomy, Biology, Chemistry or Applied Chem-
istry, Geology, Mathematics, Medicine, Paleontology, and Physics or Applied Physics.

(For First Year see page 127)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

Units per Semester

Subjects common to all options 1st 20d
Ma 2ab Mathematics (4-0) .. ... ...... ... .4 4
Ph 2ae Phiysics (3-352-3)sun camwmamsn snm wie sms sws o 4 2
H 1ab History of European Civilization (4-0)......... .. 4
Ge 1a Physical Geologyr {252} -oon e soars s wans wosminon s 3 ..
Bi 1 Elementary Biology (2-3) . .................... 3
Biology
Bi 2 Genetics (1-3) . ...ttt 2
Bi 4 Invertebrate Zoology (2-1)................ 5 2
Bi 17 Vertebrate Anatomy (1-6) .................... ; 3
Ch 12a Analytical Chemistry (2-6) ........ ... ... .. ... 4 .
Chemistry and Applied Chemistry
Ay 1 AstPaRomy (2-1) = . cownm s v e sme swo wisse o v 2
Bi 2 Genetics (1-3) .- ooooconscasvasonsinadisas T 2
Ch 12ab Analycical Chemistry (2-6) .......coovvvvainnn 4 4
Geology
Ch 12a Analytical Chemistry (2-6)........... ... Tl . o
DS Descriptive Geometry (0-3) ....... J . 1
Ge 1b Paleotolofy (2-1) won smonsonn i s s 2
Ge 1c Historical Geology (2-1) ..................... 2
Appioved BISCHVES -ovo v o samman s www s s s 3
Mathematics
Ay 1 Astronomy (2-1) .. .......... .. .. 2
L 32ab Elementary Scientific German (4-0)............ 4 4
Elective . .......coounie i s 2
Physics and Applied Physics
Ay 1 Astronomy (2<I) . ... vumsnsnns sinmos s moe 2
Ch 11 Quantitative Chemical Analysis (1-6)...... . ... s 3
L 32ab Elementary Scientific German (4-0) . .......... 4 4

Probable Post-War Curriculum

Ph 2e replaced by Ph 2b (in subjects common to all options).
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BIOLOGY OPTION, THIRD AND FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

THIRD YEAR Units per Semester
1st 2nd
Hs Current History (1-0): s sus vonses oo wem sw & 1 3
En 7 English (3-0) ... ... ... ..., .. 3
PS 1 Prychology (2-0) .o s mais swwions v s w3 & 2 o
L 32ab Elementary Scientific German (4-0)............ 4 4
Ch 41ab Organic Chemistry (3-0)..................... 3 3
Ch 45ab Organic Chemistry Laboratory (0-3) ........... 1 1
Schedule A (March, 1944—October, 1944; July, 1945—February, 1946;
etc.)
Ch 23ab Chemical Principles (4-0) .. .................. 4 4
Bi 3 General Botany (2-6) ... ....cccvviuiioinaieans 4 =
Bis Plant Physiology (2-6) .. ... ..o .. 4
Schedule B (November, 1944—June, 1945; March, 1946—October, 1946;
etc.)
Bi 12 Fstology (E-6) - s5s wasi wa v wsia waa wvazs svave @ . 3
Bi 13 Mammalian Anatomy (0-3) ................... 1 4%
Bi 6 Embryclogy (2-6) - .- ooniinimamriinnonsos vnn .. 4
Bi 16 Animal Physiology (2-3)..................... 3 3
FOURTH YEAR
*Humanities Electives (3-0). ................. 3 3
H 10 Constitution of the U. S. (1-0) . ..... . ... ... .. .. 1
L 35a Advanced Scientific German (4-0) ............. 4 o
L2 Elementary French (4-0) ..................... 4
Ec'2 Economics €3-D) - vsusnnimawnn wim wes e sase v 3
Bi 7 Biochemistry (2-8) ... -oipisss oo sais cnp oiih s 4 Ve
Schedule B or Schedule A—whichever was not
taken in the third year . ...... ... ........ 7or$ 7or$

*Humanities Electives (the subjects to be offered in any one semester will be announced before
the close of the previous semester):

Pl1 Philosophy Ec 48 Introduction to Industrial Relations
Pl 4 Ethics H 4 The British Empire

Pls Sociology ) 5 4 Modern and Contemporary

En 8 Contemporary Literature Germany

En 9  American Literature Hs The History of Russia

En 10 Modern Drama H 11  Latin-American History

En 11 Literature of the Bible H 12  The History of Europe since 1789
En 17 Technical Report Writing N 3-V Naval History and Elementary

L 40  German Literature Strategy
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CHEMISTRY OPTION, THIRD AND FOURTH YEARS.

(For First and Second Years, see pages 127 and 128)

Students of the Chemistry or Applied Chemistry Option whose average grade
(credits divided by units) in the required subjects of the sophomore or junior year
is less than 1.9 will be admitted to the required chemistry subjects of the follow-
ing year only with the special permission of the Division of Chemistry and Chem-
ical Engineering.

THIRD YEAR Un'l‘u per Sm?:;r
En 7 Bioghsh {3-0) .. vovan sun o v wed se s was i 3
PS 1 Prychology (3-0) .....cconnnnonnsngansionsan 2 ==
L 32ab Elementary Scientific German (4-0) ............ B 4
Ch 21ab Chemical Principles (4-0).................... B 4
Ch 41ab Organic. Chemistry (320) ... o0 cmis wasoms s wssd scems 3 3
Ch 46ab Organic Chemistry Laboratory (0-6; 0-9) ... .... 2 3
Ec 2 Economics (3-0) ........covcuiriiniiaaaaaans 3 ==
FOURTH YEAR
*Humanities Electives (3-0)................... 3 3
Hs Carrent Htory (L) . ou:ouvvvun smn sz wws 1 -
H 10 Constitution of the U. S. (1-0)............... 53 1
L 35a Advanced Scientific German (4-0)............. 4 .
L1 Elementary French (4-0) ..................... o 4
Approved Electives . ......................... 10 10

*For the list of Humanities electives, see footnote, page 129.

Probable Post-War Curriculum

In place of the approved electives of the fourth year, certain courses such as
Advanced Inorganic Chemistry, Ch 13, Instrumental Analysis, Ch 16, Physical
Chemistry Laboratory, Ch 26, Thermodynamic Chemistry, Ch 22, and Surface
and Colloid Chemistry, Ch 29, will be required; and other advanced courses in
chemistry, physics, and mathematics may be elected.
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APPLIED CHEMISTRY OPTION, THIRD AND
FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Students of the Chemistry or Applied Chemistry Option whose average grade
(credits divided by units) in the required subjects of the sophomore or junior year
is less than 1.9 will be admitted to the required chemistry subjects of the follow-
ing year only with the special permission of the Division of Chemistry and Chem-
ical Engineering.

THIRD YEAR Units per Semester

Ist 2nd

PS 1 Paychology (3-0) : .o cos v vinesmine oo enis 2 %
L 32ab Elementary Scientific German (4-0) ........... 4 4
Ch 21ab Chemical Principles (4-0) .................... 4 £}
Ch 41ab Organic Chemistry (3-0) ...........c........ 3 3
Ch 46ab Organic Chemistry Laboratory (0-6) .......... 2 2
Ec 2 Eoonomics (3=0) . isu oo von can i s wcvasasiss 3 e
A1l,2 Analytical Mechanics (5-0) .................. 2 5

FOURTH YEAR

*Humanities Electives (3-0) ................... 3 3

Hs Current History (1-0) ...................... 1 -
H 10 Constitution of the U.S. (1-0) ............... o 1
L 35a Advanced Scientific German (4-0) ............. E ..
L1 Elementary French (4-0) .................... - 4
Approved Electives . ......................... 10 10

*For the list of Humanities electives, see footnote, page 129.

Probable Post-War Curriculum

In place of the approved electives of the fourth year, certain courses, such as
Instrumental Analysis, Ch 16, Physical Chemistry Laboratory, Ch 26, Surface and
Colloid Chemistry, Ch 29, Chemical Engineering Thermodynamics, Ch 63, Indus-
trial Chemistry 61 and Electrical Engineering EE 10, 11, will be required.
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GEOLOGICAL SCIENCES OPTION, THIRD AND
FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in freshman and sophomore physics and chemistry may, at the dis-
cretion of the Division of the Geological Sciences, be refused permission to register
for the third-year course in the Geological Sciences Option. Students whose grade-
point average is less than 1.9 in the required geology subjects of the third year will
be admitted to the required geology subjects of the fourth year only with the special
permission of the Division of the Geological Sciences.

THIRD YEAR Units per Semester

Ist 2nd

En 7 English (3-0) ..........coiiiiinneeionnnnn. o 3
PS 1 Psychology (3<0) ....vcusisomeinvi smi s s s 2 i
L 32ab Elementary Scientific German (4-0) ........... 4 4
CE 1-V RSLVEYING: CL-6)) «vvmie v vimnaion sivin siun wssinamin mwse v 3 vos
S Rpiroved BStVer . ¢ o sos wmn smd svmsss 55es 9 10

FOURTH YEAR

tHumanities Electives (3-0) .............. ... .. 3 3

Hs Current History (1-0) ..o:coicviineinninnnnns 1 23
H 10 Constitution of the U. S. (1-0) ............... = 1

Ec 2 Economiies $3=0) .. v s 5w gum i v Jod e s 3

L 35a Advanced Scientific German (4-0) ............ 4 .
L1 Elementary French (4-0) .................... o 4
Approved Electives .. ...... ... .. S R 7 10

*Geology majors who have had CE 1-V, Surveying, will cake 12 units of approved electives.
1For the list of Humanities electives, see footnore, page 129.
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GEOLOGICAL SCIENCES OPTION, POST-WAR

Probable Post-War Curriculum

THIRD YEAR

s Umu per Semester
Subjects common to all options Ist 2nd
PS1 Psychology (3-0) .......................... 2 s
En 7 English (3-0) ... ..ot . 3
L 32ab Elementary Scientific German (4-0) ........... 4 4
Ge 14 Geologic Illustration (0-6) ... ... ... ... .... . 2
Ge 21ab Field Geology [(0-6) - vucacc inn s woom sis win wae sias 2 2
Option A
Ch 24ab Physical Chemistry (2-0) ........coicvuiunins o
Ge 3ab Mineralogy (2-6) ..................iiiii... 4 4
CE 1-V CRurveying (I-8) ..o ccw vne vons wuis sam wims s 3 v
Option B
Ge 3ab Mineralogy (2-6) ...........ccciiiiiiiiinan. 4 4
Bi 3 Geiiéral Boraay (2-8) fuus vaswns s vaninen ves s 4 ;

or
Bi 13 Mammalian Anatomy (0-3) .................. 1 ¥id
Bi 4 Invertebrate Zoology (2-1) ................... . 2
or

Bi 17 Vertebrate Anatomy (1-6) ................... - 3
CE 1-V *Surveying (1-6) ......oviiiriiiiiae 3 E
Option C
Ph sab Introduction to Mathematical Physics (4-0) ..... 4 4
Ch 24ab Physical Chemistry (2-0) .................... . 2
CE 1-V ASEIVEVing [1-6) ' vam e sten Son 057 505 ek 3 7

Summer Camp, Ge 123, § units, required for Options A and B.

*Geology majors who have had CE 1.V, Surveying, will take 12 units of approved electives.
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GEOLOGICAL SCIENCES OPTION, POST-WAR
Probable Post-War Curriculum

FOURTH YEAR
Units per Semester

Subjects common to all options 1st 2nd
*Humanities Electives (3-0) ................... 3 3
Ge 100 Geolofy, IO oo et e 1 g s G 5 S 0 1 1
Ge 102 FOral Presefitafion o von i vos o ies coe Siman 1 1
Hs Current History (1-0) .............c.cceunn.. 1 -
H 10 Constitution of the U. S. (1-0) ............... % 1
Ec 2 Economics (3-0) oo von anis avws ivale sald s/ izt v 3 G
L1 Elementary French (4-0) .................... .. 4
L 35a Advanced Scientific German (4-0) ............. 4 "
Ge 109 Structural Geology (2-0) .................... 2 o
Ge 121ab Advanced Field Geology ..................... 2 2
Option A :
Ge 105 Optical Mineralogy (2-6) .................... 3 .
Ge 106ab Perrography (2-6) « - vis oo com v e svunn o - +
Ge 111ab Invertebrate Paleontology (3-6) ............... .. b
Option B
Ge 111ab Invertebrate Paleontology (3-6) ............... - 5
Ge 112ab Vertebrate Paleontology (3-6) ................ ai 5
Bi 3 General Botany (2-6) ....................... 4 .
. or
Bi 13 Mammalian Anatomy (0-3) ................... 1
Option C
Ma 8ab Advanced Calculus (3-0) .................... 3 3
Ma 10ab Differential Equations (2-0) .................. 2 2
EE 8 Direct Currents {2-0) ......ccooneenianionis 2 .
EE 9 Direct Currents Laboratory (0-3) ............. 1 A
Ge 175 Elementary Geophysics (2-0) ................. 2

Summer Camp, Ge 123, § units, required for Options A and B.

*For the list of Humaniries electives, see footnote, page 129.
tRequired of all candidates for a degree. The number of semesters required will be determined
by the degree of proficiency attained.
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MATHEMATICS OPTION, THIRD AND FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of
his department, be refused permission to continue with the work of that option.
A fuller statement of this regulation will be found on page 77.

THIRD YEAR Units per Semester
1st 2nd
En 7 ERGIEN KB50]  ..com mimimmsnn misin e K 5ieem by s i q 3
PS 1 Peychology: £350) | wvomon:cvons 5w sins Soms s wiasss 2 -
L 35a Advanced Scientific German (4-0) ............. 4 -
L1 Elementary French (4-0) .................... S 4
Approved Electives . ......................... 12 10

FOURTH YEAR
Humanities Electives (3-0) .......... ....... 3 3
Hs Cuirrent History (1-0) ......ccven vonnn sun e 1 o
* Constitution of the U. S. (1-0) ..... ......... st 1
Ec 2 Economics (3-0) ......cccvvuicninnnoenianen 3 i
H 10 Approved EHCEVEE ..o ccovmisn wamvme s s sies 11 14

*For the list of Humanities electives, see footnote, page 129.
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MATHEMATICS OPTION, POST-WAR

Probable Post-War Curriculum

THIRD YEAR Units per Semester
1sc 2nd
En 7 Baglish! {320 . concin vns cmmmms ems ao s s s 3
L 352 Advanced Scientific German (4-0) ............. 4 :
L1 Elementary French (4-0) .................... - B
Ph sab Introduction to Mathematical Physics (4-0) .... 4 4
Ma 8ab Advanced Calculus (3-0) .................... 3 3
Schedule A (given in alternate years)
Ma 3 Theory of Equations (3-0) ................... 3 ..
Ma 4ab Analytic: Geometey (3-0) .. .vuwciivanwon omis s i s 3

Schedule B (given in alternate years)
Ma 10ab Differential Equations (3-0) .................. 3 3

FOURTH YEAR

* Humanities Electives (3-0) ................... 3 3
Hs Cuarrent History ((1-0) . oo ionvvs vus vwn vos vas 1 5
H 10 Constitution of the U. S. (1-0) ............... - 1
Ec 2 BEonORCE f30) o0 e suis s v sz srema 3
Schedule A (given in alternate years)
Ma 10ab Differential Equations (3-0) .............ccao.. 3 3
Ma 102ab Higher Geometry (4-0) ..................... 4 4
Ma 16 Introduction to Higher Algebra (3-0) ......... 3 s
Ma 111 Elementary Theory of Tensors (3-0) .......... i 3
Ma 137ab  Real Variables (3-0) ........................ 3 3
Ph 114 Quantum Mechanics (3-0) ................... o 3
Schedule B (given in alternate years)
Ma 3 Theory of Equations (3-0) ................... 3 =
Ma 4ab Analytic Geometry (3-0) ..........f.c.conn.. &% 3
Ma 101ab Modern Algebra (3-0) ...................... 3 3
Ma 106ab Introduction to Theory of Real Variables (2-0) .. 2 2
Ma 114ab Mathematical Analysis (4-0) ................. 4 4

*For the list of Humanities electives, see footnote, page 129.
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PHYSICS OR ASTRONOMY OPTION, THIRD AND
FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

CIVILIAN AND V-12

THIRD YEAR* Units per Semester
st 2nd
En 7 English (3-0) .... ... ... ... ............... - 3
PS1 Psychology (3-0) .. ..c.civivnnirineinennns 2 )
Ch 23ab Chemical Principles (4-0) .................... 4 4
Ph sab Introduction to Mathematical Physics (4-0) ..... 4 4
Ph 9 Electrical Measurements (0-3) .. ......... .. ... 1
EE 3-V Electric and Magnetic Circuits I (3-6) ...... ... 5 =
EE 4-V Electric and Magnetic Circuits II (3-6) ........ i 5
EE 5b-V Electron Tubes and Circuits T (1-3) ........... 2 e
EE 6b-V Electron Tubes and Circuits IT (2-3) ....... ... 7= 3

FOURTH YEAR*
(November, 1944, to June, 1945, only)

+Humanities Electives (3-0) ................... 3 3
HSs Current History (1-0) ...................... 1 -
H 10 Constitution of the U. S. (1-0) ...... .. ... ... - 1
Ph 101ab  }Electricity and Magnetism (3-0) .............. 3 3
Ma 13 Advanced Differential Equations (2-0) ...... ... 2
Ph 9 Electrical Measurements (0-3) ......._ .. ... .. 1
EE 62 Electron Tubes (3-0) ....................... 3 ..
EE 190ab Ultra-High Frequency Techniques (2-0; 4-0) ... 2 4
EE 191ab Ulera-High Frequency Techniques Laboratory
L0533 058) oo ovpocsiorntmmsess sco m et arare meacs o 2 3
L1 Elementary French (4-0) .................... i 4

*Students entering the V-12 Program, add Naval Organization, N 1, 2, one unit each semester.

$V-12 students who have not taken N 3, Naval History, must elect this subject. For the list of
Humanities Electives, see footnote, page 129.

$Students may be required to take Ph 8, Electricity and Magnetism, the first semester and an
elective the second semester instead of Ph 101ab.
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PHYSICS OR ASTRONOMY OPTION, FOURTH YEAR
(1945-1946)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR
(July, 1945, to March, 1946. This is a continuation of the
Third Year Schedule given on page . ..)

Units per Semester

Ist 2nd

*Humanities Electives (3-0) ................... 3 3

HS Current History (1-0) ...................... 1 .

H 10 Constitution of the U. S. (1-0) ............... e 1

L 35a Advanced Scientific German (4-0) ............ 4 o

Ee 2 Economics (3-0) .....ociiuiininnrinnnnnnnn Lo 3

Ma 8ab Advanced Calculus (3-0) .............cccun.- 3 3

Ph 101ab Electricity and Magnetism (3-0) ............. . 3 3
EE 7C-V,

8C-V High Frequency Circuits (4-3) ............... 5 ]

*For the list of Humanities electives, see footnote, page 129.

Probable Post-War Curriculum

THIRD YEAR: The electrical engineering load will probably be reduced and
Advanced Calculus, German and French included.

FOURTH YEAR: A course in organic chemistry, one in atomic physics and
two terms of differential equations will probably be included.
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APPLIED PHYSICS OPTION, THIRD AND FOURTH YEARS

(For First and Second Years, see pages 127 and 128)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

THIRD YEAR (Civilian) Units per Semester
Ist 2nd
En 7 English (3-0) ...... ... coiiiiiiiiiiiiiian. v 3
PS 1 Psychology (3-0) - -ox son vwn samn s 9w w2z 2o 2 ‘s
Ch 23ab Chemical Principles (4-0) .................... 4 4
Ph sab Introduction to Mathematical Physics (4-0) ... .. 4 4
Ph 9 Electrical Measurements (0-3) ................ 1 i
EE 3-V Electric and Magnetic Circuits I (3-6) ......... s 3
EE 4-V Electric and Magnetic Circuits II (3-6) ......... 2 5 5
EE 5b-V Electron Tubes and Circuits I (1-3) ........... 2 T
EE 6b-V Electron Tubes and Circuits IT (2-3) ........... = p 3

FOURTH YEAR
(November, 1944, to June, 1945, only)

*Humanities Electives (3-0) ................... S 3
Hs Current History (1-0) ...................... 1 3
H 10 Constitution of the U. S. (1-0) ............... 3 1
Ma 13 Advanced Differential Equations (2-0) ......... 2
Ph 8 Electricity and Magnetism (2-0) .............. 2
Ph 9 Electrical Measurements (0-3) ................ 1
EE 62 Electron Tubes (3-0) -......ccooivievnnnnnnn 3 x
EE 190ab Ultra-High Frequency Techniques (2-0; 4-0) ... 2 4
EE 191ab Ultra-High Frequency Techniques Laboratory
(0350561 s v S s Bt 5ot s o 2 3
Ay 1 ASttonomY’ (2=1) ..c.wcis wmi wwi dms wei s s s . 2
L1 Elementary French (4-0) .................... 4

*For the list of Humanities electives, see footnote, page 129.
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APPLIED PHYSICS OPTION, FOURTH YEAR (1945-1946)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR
(July, 1945, to March, 1946. This is a continuation of the

Third-Year Schedule given on page 139)
Units per Semester

st 2nd
*Humanities Electives (3-0) .................. 3 3
Hs Current History (1-0) ...................... 1 ..
H 10 Constitution of the U.S. (1-0) ............ ... e 1
L 352 Advanced Scientific German (4-0) ............. 4 ©s
Ec 2 Economics: {3=0) o cimacmog s o ioemems o 3
EE 10C-V  Direct Current Machinery (2-3) .............. 3 3
EE 11C-V Alternate Current Machinery (2-3) ... ... .. .. . 3
Ph 8 Electricity and Magnetism (3-0) .............. 3 ”
EE 7C-V,
8C-V High Frequency Circuits (4-3) . IS 5
Elective (Preferably Advanced Mechamcs) ...... - 3

*For the list of Humanities electives, see footnote, page 129.

Probable Post-War Curriculum

THIRD YEAR: The electrical engineering load will probably be altered to
include Direct and Alternating Currents, and German and French will be added.

FOURTH YEAR: Courses in Apphed Mechanics, Organic Chemistry and Heat
Engines will probably be added.
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ENGINEERING, ALL OPTIONS, SECOND YEAR CIVILIAN

For students preparing for Civil, Electrical, and Mechanical Engineering and
Acronautics.
(For First Year see page 127)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

Units per Semester

Subjects common to all-options 1st 2nd
Ma 2ab Mathematics (4-0) .............ccoinenninn. 4 4
Ph 2ae Physics (3-35 2-3) . .oiiiiiniiiiiiinenaaans 4 2
CE 1-V Analytical Mechanics (5-0) .................. - 5
Ge 1a Materials and Processes (2-1) ................. 2 .
D2 Surveying (1-6) . ......c.vvrieiinninnineennns 3

D6 Physical ‘Geology (2-2) o vuasni wi v o arwe = 3

A 1-V,2-V  Descriptive Geometry (0-6) .................. 2 -
ME 3 Engineering Drafting (0-6) .................. = 2
Civil Engineering Option

CE 2-V Geodetic Surveying (2-9) ...........c...un... - 5
Electrical Engineering Option

Ma 11 Differential Equations (2-0) .................. i 2
Ec 2 Economics (3-0) ........c..oiiiiiiinnennnen 3

Mechanical Engineering Option

ME 1-V Kinematics (1-3) . .....ivuiinenninnnnnnennn.
Ec 2 Beonomacs (340) oo con wmnwmiaain ieis s sisis s

“w N

Probable Post-War Curriculum

Ph 2e replaced by Ph 2b (4 units); A 1-V, 2-V replaced by AM lab and
moved into third year; CE 1-V replaced by CE 1. H 2ab added.
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ENGINEERING, ALL OPTIONS, SECOND YEAR V-12

*Civil Engineering: Curricula 351 and 451 Ul':i" per s‘"’;‘"‘

nd
M 5-V,6-V  Calculus (5-0; 4-0) .......ooovuurnnneoo.... 5 4
C 1a-V ChepritEy (3-3) oo mm s bt 5035 e huns 4
C 2a-V,

C 6-V Chemistry and Engineering Materials (3-3) ..... au T4
A 1-V,2-V  Analytical Mechanics (5-0) .................. =l 5
CE 1-V,2-V Plane and Geodetic Surveying (1-6; 2-9) ....... 3 5
N 3-V Naval History and Elementary Strategy (3-0) ... 3
PS 1-V Paychology (3-0) ......crvvvcccnncnnononnns 3

*Electrical Engineering: Curricula 355, 455, 356, 456
M 5-V,6-V Calculus (5-0; 4-0) ........................ 5 4
M 7-V Differential Equations (2-0) .................. s 2
C 1a-V ChentatfY {F=3) cssmiimmioniio o wom nis die s 4
C 2a-V,

C 6V Chemistry and Engineering Materials (3-3) ..... o 4
A 1-V,2-V  Analytical Mechanics (5-0) .................. % ]
BA 1-V, 2-V Principles of Economics (3-0) ................ 3 3
N 3-V Naval History and Elementary Strategy (3-0) ... 3
EE 1-V Electricity and Magnetism (2-3) .............. 3

*Mechanical Engineering: Curricula 353, 453, 354, 454
M $5-V,6-Y Calculus (5-0; 4-0) .......cnuunonnvsvvaniis 5 4
C 18N ©  Chemistey (3-3) oioeivenons o b s snnsaia 4 ci
C 2a-V,

C 6-V Chemistry and Engineering Materials (3-3) ..... i 4
A 1-V,2-V  Analytical Mechanics (5-0) .................. = 5
BA 1-V,2-V Principles of Economics (3-0) ................ 3 3
N 3-V Naval History and Elementary Strategy (3-0) ... 3 s
ME 1-V Kinematics (123) -ovssonnan sonsen oo b S i 2
PS 1-V Psychology (3-0) ........ccciviiiieinnnnnnnnn 3

*Students entering V-12 Program add N 1, 2, Naval Organization, 1 unit each semester.
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CIVIL ENGINEERING OPTION, THIRD AND FOURTH
YEARS, CIVILIAN AND V-12

(For First and Second Years, see pages 127, 141, and 142)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

THIRD YEAR
(Civilian and V-12)* Units per Semester
Ist 2nd
ME 4a-V Thermodynamics (3-0) ...................... 3 o
ME 3a-V Heat Power (2-3) .........ccoiiiiinninnnann. > 3
EE 10C-V  Direct Current Machinery (2-3) .............. 3 aa
EE 11C-V  Alternating Current Machinery (2-3) ......... 5% 3
CE 3-V Strength of Materials (3-0) .............._ ... 3 5
CE 4-V Strength of Materials Laboratory (1-6) ......... - 3
CE 6-V Fluid Mechanics (2-3) ....ccvvveueveivnsoios 5 3
CE 10-V Curves and Earthwork (2-3) ................. 3 :
CE 7-V Structural Analysis (4-3) .................... 5 -
CE 8-V Reinforced Concrete (3-0) ................... 3
CE 9-V Elementary Structural Design (1-6) ........... 3
FOURTH YEAR
(Civilian and V-12)
(November, 1944—June, 1945, only)

+Humanities Elective (3-0) ................... 3
Hs Curpent History {1=0) . v o sivwaiossho nsin wns 5 1 -
H 10 Constitution of the U. S. (1-0) ............... =a 1
CE 4 Highway Engineering (3-0) .................. s 3
CE 16 Water Supply: (20) o con sos o sin s b minis 4 2 ;
CE 7-V Structural Analysis (4-3) .................... 5 s
CE 9-V Elementary Structural Design (1-6) ........... : 3
CE 8-V Reinforced Concrete (3-0) ................... 3
CE 13 Sanitary Engineering (3-0) ................... s 3

AM 3 Testing Materials Laboratory (0-3) ........... 1

Ec 25 Basiness, Law {200 . .o oo sin s s siom sasasons 2

Hy 12 Hydraulics Laboratory (0-3) ................. 1
ME 20 Heat Engineering (2-3) ...........c0cccnenn. 3 i
Ec 18 Industrial Organization (2-0) ................ . 2
CE 14ab Engineering Conference (1-0) ................ 1 1

*Students entering the V-12 Program add N 1-V, N 2-V, Naval Organization, one unit (1-0)
each semester.

$V-12 students who have not taken N 3-V, Naval History, must elect this subject. For the list
of Humanities electives, see footnote, page 129.
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CIVIL ENGINEERING OPTION, FOURTH YEAR,
CIVILIAN AND V-12
Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his

department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR, CIVILIAN AND V-12

(July, 1945, until V-12 Program is discontinued)

Units per Semester

CE 11-V, Ist 2nd

12-V SEroctuies LI=6) .« son con s was wisom e s @i 5 5
CE 13-V Sanitary Engineering (2-3) .................. T 3
CE 14-V Water Supply (2-3) ........ccooiiiiiinnnnn. 3 1.2
GE 5-V Contracts and Specifications (2-0) ............ v 2
CE 15-V Soil Mechanics (2-3) .........cvviicaaiiiannn 3 :
GE 4-V Technical Reports (2-0) . ... ................ 2 T
CE 16-V Airport Design (2-3) ..........ciciiiinaines wsa 3
GE 3-V Industrial Organization (3-0) ................ o 3
CE 17-V Highway Engineering (3-3) .................. 4 .
GE 1-V, 2-V Economics of Engineering (2-0) ............... 2 2
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CIVIL ENGINEERING OPTION, POST-WAR

Probable Post-War Curriculum

THIRD YEAR Units per Semester
Ist 2nd
En 7ab English (3-0) .................... R 3
AM 1ab Applied Mechanics (5-3) ..............con.n.. 6 6
CE 2 Advanced Surveying (1-6) ........ ... ... . 3
EE 8 Direct Currents (2-0) ..................... 2
EE 9 Direct Currents Laboratory (0-3) ............. 1 s
EE 10 Alternating Currents (2-0) .............. . .... 2
EE 11 Alternating Currents Laboratory (0-3) ......... 1
CE 4 Highway Engineering (2-0) .................. 2
CE 7 Curves and Earthwork (2-0) ................. = 2
Hy 2ab Hydraulics (2-35 2-0) s e wan can s sai vaie 3 2

FOURTH YEAR

*Humanities Elective (3-0) ................... 3
Hs Current History (1-0) ...................... 1 -
H 10 Constitution of the U.S. (1-0) ... ............ 1
Ch 62 Engineering Chemistry (2-0) ................. . 2
CE 6 Transportation Engineering (2-0) ............. 2
CE 8 Route Sueveying (2-0) cciveiwninssiisasnsisa 2 i %
CE 10ab Theory of Structures (3-3; 3-0) .............. 4 3
CE 12 Reinforced Concrete (2-3) ................... 3
Ge 110 Engineering Geology (1-3) ................... 2
CE 13 Sanitary Engineering (2-0) ................... oy 2
AM 3 Testing Materials Laboratory (0-3) ............ 1
Ec 2§ Business Law (2-0) ...............c.ovuionn. 2
Hy 12 Hydraulics Laboratory (0-3) ................. 1
ME 20 Heat Engineering (1-3) ...................... 2 45
Ec 18 Industrial Organization (2-0) ................ .. 2
CE 14ab Engineering Conference (1-0) ................ 1 1

*For the list of Humanities electives, see footnote, page 129.
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ELECTRICAL ENGINEERING OPTION, THIRD YEAR,

CIVILIAN AND V-12

(For First and Second Years, see pages 127, 141, and 142)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

THIRD YEAR, CIVILIAN AND V-12%

Option C (Communications)

EE 3-V
EE 4-V
ME 4a-V
ME 3a-V
CE 3-V
CE 4a-V
EE 5b-V
EE 6b-V
EE 9-V
EE 12a-V
ME 1-V

Electric and Magnetic Circuits (3-6) ........
Electric and Magnetic Circuits (3-6) ........
Theriodyhanics (3-0) - : oo wuwsm vamsns s &
Heat Power (2-3) :icosssicsiusnass 568553
Strength of Materials (3-0) .............. ..
Strength of Materials Laboratory (1-3) ......
Electron Tubes and Circuits (1-3) ..........
Electron Tubes and Circuits (2-3) ..........
Electrical Measurements (3-6) ..............
D. C. Machinery and Storage Batteries (2-3) ....
Kinematics (1-3) -.:covovuivuivicinmuaaves

Option P (Power)

EE 3-V
EE 4-V
EE 12-V
ME 4a-V
ME 3a-V
CE 3-V
CE 4a-V
ME 1-V
CE 6-V
EE 9-V

Electric and Magnetic Circuits (3-6) ........
Electric and Magnetic Circuits (3-6) ........
D. C. Machinery and Storage Batteries (3-6) ....
Thermodynamics (3-0) .............. .....
Heat Powst (2-3) oo s s s amis s
Strength of Materials (3-0) ................
Strength of Materials Laboratory (1-3) .......
Kiientitics) (1=3) « oowvnsmmsmn suwsams s s @
Fluid Mechanics (2-3) .....c.cvvepevennnn.
Electrical Measurements (3-6) ..............

Units per Semester
1st 2nd
b) 4o
or 5
3 e
) 3
3 =
.= 2
2 5
" 3
5 =
3
2
5 e
5
¥ 5
3 s
‘s 3
3 £d
s s 2
2 21y
5 3
5

*Students entering the V-12 Program must add N 1-V, 2-V, Naval Organization, 1 unit each

semester.

146



ELECTRICAL ENGINEERING OPTION, FOURTH YEAR,
CIVILIAN AND V-12
(For First, Second, and Third Years see pages 127, 141, 142, and 146)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR, CIVILIAN AND V-12*
(November, 1944, to June, 1945, only) Umu per Semester

Option C 2nd
tHumanities Electives (3-0) ................... 5 3
Hs Current History (1-0) .....: o eosive ian sume i 1
H 10 Constitution of the U. S. (1-0) ............... - 1
EE 106ab Electrical Engineering (2-0; 2-0) .............. 2 2
EE 107ab Electrical Engineering Laboratory (0-3; 0-3) ... 1 1
EE 70 Engineering Conference (1-0) ................
EE 62 Electron. Tubes (3<0) .wounoon v vos s viias 3 2
Ph 7ab Electricity and Magnetism (2-0; 2-0) .......... 2 2
Ph 9 Electrical Measurements (0-3) ................ 1
(either) I (Meets the Navy requirements for both Power and Commumcatlons)
EE 190ab Ultra-High Frequency Techniques (2-0; 4-0) . 2 4
EE 191ab Ulera-High Frequency Techniques Lab.
(035 0-6) « oo 2 3
ME 21 Heat Engineering (3-0) ...............c00u... - 3
(or) II (Meets the Navy requirements for Power only)
ME 4a-V Thermodynamics (3-0) ...................... 3 o
ME 3a-V Heat Power (2-3) .......................... - 3
EE 165 Electronics Laboratory (0-3) ................. s 1
CE 4a-V Strength of Materials Laboratory (1-3) ........ - 2
EE 148 Specifications and Designs of Electrical
Machinery (2-D) ..o vis s ionons nnon _ 2
Option D
Hs Current History (1-0) ..........ccvvvvnunnns 1 ax
H 10 Constitution of the U. S. (1-0) ............... .. 1
EE 106ab Electrical Engineering (2-0; 2-0) ............. 2 2
EE 107ab Electrical Engineering Laboratory (0-3; 0-3) ... 1 1
EE 70 Engineering Conference (1-0) ................ 1 -
Ph 8 Electricity and Magnetism (2-0) .............. 2
Ph 9 Electrical Measurements (0-3) ................ 1
EE 62 Electron Tubes (3-0) ....................... 3 s
Hy 3 Hydeanlics (2-3) . s oo 55 svs wars o s wausi 3

(elther) I (Meets the Navy requirements for both Power and Commumc:mons)
tHumanities Elective (3-0) ...................

EE 190ab Ulera-High Frequency Techniques (2-0; 4-0) . 2 4
EE 191ab Ultra-High Frequency Techniques Lab.

(0-35 0-6) oo e 2 3

ME 21 Heat Engineering (3-0) ... ................... g 3

(or) II (Meets the Navy requirements for Power only)

tHumanities Electives (3-0) ................... 3 3

ME 4a-V Thermodynamics (3-0) ..................... 3 -

ME 3a-V Heax Power (253) e rimvsnmanomm i ven i vss aia 3

EE 165 Electronics Laboratory (0-3) ................. * 1

CE 4a-V Strength of Materials Laboratory (1-3) ......... . 2
EE 148 Specifications and Design of Electrical

Machinery: ((220F . iuses s ves vns aes sin wes 2

*Students entering V-12 Program must add N 1-V, 2-V, Naval Orgimuhon. 1 unit each
semester.

1Students who have not taken N 3-V, Naval History, must elect this subject. For the list of
Humaniries electives, see footnote, page 129.
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ELECTRICAL ENGINEERING OPTION, FOURTH YEAR,
CIVILIAN AND V-12

(For First, Second, and Third Years see pages 127, 141, 142, 146, and 147)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR, CIVILIAN AND V-12

(July, 1945, until V-12 Program is discontinued)
Units per Semender
2n

Option C (Communications) Ist

Elective . ......... ... . 3
ME 10C-V  Naval Machinery (1-3) ... ciciviiiiiiiiann ‘s 2
EE 13a-V Alternating-Current Machinery (3-3) ......... < ..
EE 7C-V,

8C-V High-Frequency Circuits (4-3) ......_ ........ 5 5

EE 14a-V Electrical Design (1-3) ..........ounnneun... .. 2
EE 15-V Electrical Engineering Laboratory (2-3) ........ - 3
PS 1-V Paychology (3-B) oo vsevmn snn 5am vaw 254 sais 3 <3
GE 3-V Industrial Organization (3-0) .. ... ... ....... .. 3
ME 7-V Machine Design (2-3) ...o:inviineinonnenass 3
CE 6-V Fluid Mechanics (2<3) v vi 095 won van sisnaai 3
Option P (Power)

EIeetive: - - . oi5s 5o 500 500 5ite 5700 obiR nard bl vim 8o e A5 3
EE 5-V, 6-V Electron Tubes and Circuits (1-353-3) ......... 2 4
EE 13-V Alternating-Current Machinery (4-3) ......... 5 5p
EE 14-V Electrical Design (1-6) ...................... .. 3
EE 15-V Electrical Engineering Laboratory (2-3) ........ asa 3
ME 10C-V  Naval Machinery (1-3) ..................... - 2
GE 5-V Contracts and Specifications (2-0) ............ 2 .
PS 1-V Psyehologi (3-0) cwmmavcunen s vss s s s 3 s
GE 3-V Industrial Organization (3-0) ................ & 3
ME 9-V *Mechanical Processes (2-3) ................... 3 .
ME 7-V Machine Desigh (2-3) o svs svn sun vmn sin sum o 3

*Students who have had ME 3 will take PS 1-V, En 7, or a Senior Humanities elective in place
of ME 9-V. For the list of Humanities electives, see footnote, page 129.
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ELECTRICAL ENGINEERING OPTION, POST-WAR

Probable Post-War Curriculum

THIRD YEAR
Units per Semester
Courses Common to Both Options Ist 2nd
En 7ab Eoplith: (3e0) s o sawaie g ca 26y w9 98 3 3
AM 1labed  Applied Mechanics (5-3) .................... 6 6
EE 2ab Electrical Machinery (2-0; 3-0) ......... ... .2 3
EE 3ab Electrical Machinery Laboratory (0-3; 0-3) . 1 2
EE 14 Flecrric Circuits (2-0) . o v vomammesimmnie s tn wios 2
Option I*
Ma 11 Differential Equations (2-0) .................. g 2
ME 21 Heat Engineering (3-0) ............ ... .. ... 3 i 3
Hy 3 Hydraulics {2-3) . .cnionain oo von voe s saiooe .. 3
Option II*
Ph s Mathematical Physics (4-0) .................. 4 4
FOURTH YEAR

Courses Common to Both Options

tHumanities Electives (3-0) ................... 3 3
H 5,10 Current History, Constitution of the U. S, (1-0) . 1 1
EE 70ab Engineering Conference (1-0) ................ 1 1
EE 62 Electron Tubes (3-0) ............civuuunnn.. 3
Ph ¢ Electrical Measurements (0-3) ............... 1 o
Ec 2§ Business Law (2-0) .: s00 w0i o s vas i 2
Option I*
EE 106ab Electrical Engineering (2-0; 3-0) ............. 2 3
EE 107ab Electrical Engineering Laboratory (0-3) ........ 1 1
EE 65 Electronics Laboratory (0-3) ................. o 2
ME 27 Mechanical Laboratory (0-3) ... .............. = 2
ME ja Machine Design (2-3) .......cciiiiiinannnn. 3 -
Ph 7ab Electricity and Magnetism (2-0) .............. 2 2
Option IT*
EE 156a Communication Circuits (2-0) ............... 2
EE 157 Communications Laboratory (0-3) ............ 2 55
EE 190 Ultra-High Frequency Techniques (4-0) ....... 4
EE 191 Ultra-High Frequency Techniques Lab. (0-6) ... 3
Ph 8 Electricity and Magnetism (2-0) .............. 2
ME 21 Heat Engineering (3-0) ..................... 3 pe
Hy 3 Hydranbicsi(253) coe ez wn von s amm swmepm:sm 23 3

*A student should consult with a member of the department before selecting his option.
{For the list of Humanities electives, see footnote, page 129.
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MECHANICAL ENGINEERING OPTION, THIRD AND
FOURTH YEARS, CIVILIAN AND V-12
(For First and Second Years, see pages 127, 141, 142)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

THIRD YEAR, CIVILIAN AND V-12*  Units per Semester

st 2nd
ME 4-V Thertodynamics’ (5-0) ..qon oo vam can 29 vany 5 &
ME 3-V Heat Power (3-6) ..............ccooiieunn.. o 1
EE 10-V Direet Crrtents (353) com s v o s was 4 -
EE 11-V Alternating Currents (3-3) ..ionuvnissanisis s 4
CE 3-V Strength of Materials (3-0) ...... .. .......... 3 ..
CE 4-V Strength of Materials Laboratory (1-6) ......... s 3
ME 7-V Muachine Design (2-3) . won o5 vum vnn v wehan o 3 8%
CE 6-V Fluid Mechanics (2-3) .. ... ... .. ... ........ - 3
ME 9-V ¥Mechanical Processes (2-3) ................... 3 -
ME 8-V Mechanics of Machinery (2-3) ............... e 3

FOURTH YEAR, CIVILIAN AND V-12*
(November, 1944, to June, 1945, only)

Civilian students who expect to enter the Graduate School of Aeronautics
should, in the fourth year, substitute Ma 15ab (3 units) for ME 50ab and Ec 18.

$Humanities Electives (3-0) .................. 3 3
HSs Current History (1-0) ...................... 1 -
H 10 Constitution of the U.S. (1-0) ................ 0 1
ME 50ab Engineering Conference (1-0) ................ 1 1
Hy 1ab Hydraulics (2-0; 3-3) ......ooniiiinnnoninns 2 4
Hy 11 Hydraulics Laboratory (0-3) ................. 1
ME 25 Mechanical Laboratory (0-3) ................. o
ME 26 Mechanical Laboratory (0-6) ................. s 2
ME 17 §Heat Engineering (I.C.E.) (2-0) .............. 2
AM 3 Testing Materials Laboratory (0-3) ............ 1
Ec 18 Industrial Organization (2-0) ................ 2 5
ME 5ab Machine Design (2-3;3-3) ......oovinnnnnnn.. 3 4

*Students entering the V-12 Program add N 1, 2, Naval Organization, 1 unit each semester.

+Students who have had ME 3 will take PS 1-V or a senior Humanities elective in place of
ME 9-V.

$V-12 students who have not taken N 3, Naval History, must elect this subject. For the list
of Humanities electives, see footnote, page 129.

§ME17, Heat Engineering (I.C.E.), will be offered in the second semester for irregular V-12
students.
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MECHANICAL ENGINEERING OPTION, FOURTH YEAR,
CIVILIAN AND V-12

(For First, Second, and Third Years, see pages 127, 141, 142, and 150)

Attention is called to the fact that any student whose grade-point average is
less than 1.9 in the subjects listed under his division may, at the discretion of his
department, be refused permission to continue the work of that option. A fuller
statement of this regulation will be found on page 77.

FOURTH YEAR, CIVILIAN AND V-12
(July, 1945, until V-12 Program is discontinued)

Civilian students expecting to enter the Graduate School of Aeronautics should,
in the fourth year, substitute Ma 11, Differential Equations (3 units, one semester)
and Ma 15ab, Higher Mathematics for Engineers and Physicists (3 units, two
semesters) for ME 13-V, Refrigeration (3 units, one semester) and EE §a-V, 6a-V,

Electron Tubes and Circuits (2 units, two semesters).
Units per Semester

ME 11-V, Ist 2nd

12-V Heat Power (3-6) .....:cuciosivioesverinnis 5 5
ME 10C-V  Naval Machinery (1-3) ...........ccoeeennn. 2
ME 17-V Metalluegy (2-3) «on comena ssos soswvs sooom wran s 3
GE 3-V Industrial Organization (3-0) ................. 3 T
ME 14-V Aerodynamics (3-0) .............iiiiaain... - 3
ME 13-V Refrigeration (2-3) = ...cx oo vns cman wnin waie i s 3
ME 15-V,

16-V Mechanical Design (2-3) ......ooviiinnnnnnnn. 3 3
EE s5a-V,

6a-V Electron Tubes and Circuits (1-3) ............ 2 2
GE 5-V Contracts and Specifications (2-0) ............. .. 2
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MECHANICAL ENGINEERING OPTION, POST-WAR

En 7ab
AM 1lab
Ma 11
EE 8
EE 9
EE 10
EE 11
Ec 23
ME 1§
ME 16
ME 10

H s

H 10
ME 50ab
Hy 1ab
Hy 11
ME 25
ME 26
ME 17
AM 3
Ec 18
ME s5ab

Probable Post-War Curriculum

THIRD YEAR

Eiiglisdt £3-0) o g s v s s s wos

Applied Mechanics (5-3) ............

Business Law (2-0) ........ ........
Heat Engineering (2-3)
Heat Engineering (3-0)

Metallurgy (2-0) ..........

FOURTH YEAR
*Humanities Electives (3-0)
Constitution of the U. S. (1-0)
Engineering Conference (1- 0) ,,,,,,,

Mechanical Laboratory (0-3)

Industrial Organization (2-0)

*For the list of Humanities electives, see footnote, page 129.
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Differential Equations (2-0) . ...............
Direct Corrents (2-0) .......coviveivenins
Direct Currents Laboratory (0-3) ..... ... ..
Alternating Currents (2-0) .................
Alternating Currents Laboratory (0-3) ......

Current History (1-0)

Hydraulics (2-0; 3-3) . N
Hydraulics Laboratory (0 J) ..............
Mechanical Laboratory (0-6)
Heat Engineering {2-0) - ...c.cvieeimcnioasan
Testing Materials Laboratory (0-3) ..........

Machine Design (2-353-3) .................

Units per Semester

Ist 2nd
3 3
[ [
2
2
1 s
2
acs 1
2 & s
3
) 3
2 i
3 3
1 .
- 1
1 1
2 4
aa 1
1 i
v 2
2 4
1 2
2 -
3 4



METEOROLOGY AND AEROLOGY OPTION

Course arranged for special V-12 class beginning July 1, 1944, but open to
undergraduate and graduate students.* The next Meteorology (Aerology) course
will begin in March, 1945. Admission will be open to properly qualified graduate
students and to undergraduates who have completed the first two years of the
Institute curriculum, or the equivalent.

Units per Semester
July, Nov., March,

1944 1944 1945
Firse Second  Third
My 101abc! Weather Forecasting and Practice (6-0) ... 6 6 6
My 102abc  Meteorological Laboratory (0-15) ........ 5 5
My 103abe  Meteorological Instruments (1-3) ... ..... 2 2 2
My 104ab  Structure of Atmosphere (1-0) .......... 1 1 .
My 105be  Climatology (2-0) . ..wio: oo aisons ainns i 2 2
My 150 Public Speaking (1-0) .................. 1 i s
Ge 178 Oceanography (1-0) «ocvevas vos v wos v o - 1
Ma 11 Differential Equations (2-0) ............. 2
For B.S. degree, the subjects shown above, plus the following:
+Humanities Electives (3-0) ........... N 3 3
HSs Current History (1-0) ...:..:cccouensan a2 1 i
H 10 Constitution of the U. S. (1-0) ...... — : — 1

13: 2nd semester, Junior year.
b: 1st semester, Senior year.
c: 2nd semester, Senior year.
*Students entering V-12 Program add N 1, N 2, Naval Organization, 1 unit each semester.
$V-12 students who have not taken N 3, Naval History and Elementary Strategy, must elect
this subject. For the list of Humanities electives see footnote, page 129.
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SCHEDULES OF FIFTH- AND SIXTH-YEAR
COURSES

COURSES IN SCIENCE
SUBJECTS COMMON TO ALL COURSES

Units per Semester

Ist 2nd
H 100 *Seminar in American History and Government
En 100 or English Literature s 3 3
Pl 100 or Philosophy
Ec 100ab or Business Economics . ................... 4 4
Engineering or Research Seminars . ............. 1 1
Professional Subjects ..o .ww awe v s sive awis v 14 14
BIOLOGY
Subjects common to all courses (see above) ... ... 4 4
Approved elective courses in biology or other sub-
jects, to be arranged with the professor in
charge.
CHEMISTRY
Subjects common to all courses ... ....... ... .. 4-5 4-5
Ch 280-286 RSBl . .o vowwousimanm s wes s von s vy 24 4-6 4-6
Advanced elective subjects, including thesis, to con-
stitute a program of study approved by a2 mem-
ber of the Division.
CHEMICAL ENGINEERING
Fifth Year
Subjects common to all courses ..... ... ........ 4-5 4-5
Ch 166ab Chemical Engineering « ..« oo ¢ w56 o o0 6d 4 4
Ch 167ab Chemical Engineering Laboratory .............. 5 5
Advanced elective subjects, mainly in chemistry,
physics, mathematics, and mechanical engineer-
ing, to constitute a program of study approved
by a member of the Division.
Sixth Year
(Leading to the professional degree of Chemical Engineer)
Ch 186 Research ... ....ciciimiineioiiaaannnn 7-10 7-10

Advanced elective subjects, including thesis, mainly
in chemistry, physics, mathematics, and me-
chanical engineering, to constitute a program of
study approved by a member of the Division.
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FIFTH- AND SIXTH-YEAR COURSES

GEOLOGICAL SCIENCES
Units per Semester

Ist 2nd

H 10 Seminar in History and Govt., or
En 100 English Literature,or ~ f............ 3 3
Pl 100 Philosophy, or
Ec 100ab Business ECONOMECS - wom wvs sws siom savs svos v 4 4
Ge 100 Geology Club. . ...cvivimwrmais mme soir i5is 5 Go% e 1 1
Ge 102 OEal Preseiitation : . woe ven wan e s o omie o 1 1

Elected units from group A or B (see below) .... 13 13
A. Geology and Paleontology
Ge 105 Optical Mineralogy ..............ccoevunn... 3 s
Ge 106 PEETOTTRDINN s ovsis vk i 051 bEREROAC RS RS S vt 50 .. 4
Ge 109 Seructiral Geology vo: wov vsvvrvas vus s we pue 2 o
Ge 110 Engineering Geology . .. ...... ... ... .......... ! 2
Ge 111 Invertebrate Paleontology .................... 5
Ge 112 Vertebrate Paleontology ...................... 5
Ge 115§ Micropaleontology . ......................... e 2
Ge 121ab Advinced Field ‘Gelogy: . oo s ws was sis we s 3-4 3-4
Ge 122 Spoing Fidd THp: . :coossvssessvnas sas o wss o 1
Ge 123 Summer Field Geology ....................... 4
Ge 175 Introduction to Applied Geophysics . ........... i 2
Ge 176 Elementary Seismology ....................... 2
Ge 200 INBREFARTAPINT -0 i o woism e ol e i e e 1 .
Ge 202 Metalliferous Deposits .............coououu..n ; 3
Ge 209 Sedimentary Petrology ...... ................. 2
Ge 210 Metamorphic Petrology ...........c.cociiniinn 2
Ge 211 Perrology: (Seminar) - vuv v s s s v aseFas ves 1
Ge 212 Non-Metalliferous Deposits .. ................. 3
Ge 213 Mineral Deposits (Seminar) ................... 1
Ge 214 Mineral Economics (Seminar) ................. i 1
Ge 215§ Mineralogy (Seminar) ....................... 1
Ge 220 History of GEolOgY === v sovs wan v samemms sy 2
Ge 225 Geology of Western America .................. 2
Ge 226 Geomorphology ............iiiiiiiii. z el
Ge 227 Shoreline Geomorphology .................... - 2
Ge 228 Geomorphology of Arid Regions ............... 2
Ge 230 Geomorphology (Seminmar) ................... o 1
Ge 232ab Introduction to Petroleum Geology ............ 2 2
Ge 235 Petroleum Geology (Seminar) ................ 1
Ge 237 TECUBOIEE -4 v st 624 S 8 5858 i i s 2
Ge 238 Structural Geology (Seminar) ................ 1
Ge 245 Vertebrate Paleontology (Seminar) ............ . 2
Ge 248 Fossils of the California Tertiary .............. v 2
Ge 249 Stratigraphy of the Coast Ranges .............. 1
Ge 250 Invertebrate' Paleontology (Seminar) ........... 1
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FIFTH- AND SIXTH-YEAR COURSES
GEOLOGICAL SCIENCES (Cont.)

B. Geophysics le::ts per Sm;:‘er
My 104ab tructure of the Atmosphere .. ................ 1 1
CE 2 Adviniced Surveying . .. cocin csessn e one s o 5
CE 122 Analysis of Earthquake Effects upon Structures

(units by arrangement) .................. ..
EE 8/9 DHEECE ICORTEOES o5 i5ns e oaiern otie v waim wovm dise. soaci 3 wi
EE 10/11 Alternating Currents ...........coovvviainans o 3
EE 62 Electron Tubes . ......covvvverieiinnnncnsans 3 .
EE 65 Electronics Laboratory ..........ccmeeucunann 2 or 2
EE 156ab Electrical Communications ................... 2 2
Ge 3 Mineralogy ... ovvinivnnvsnsnn snh e s ve e sa 4 4
Ge 109 Structaral Geolopy .. iis s s wscaicnin vew son s 2 s
Ge 121ab Advanced Field Geology ...................... 3-4 3-4
Ge 122 Spring Pield Trip' . ..c cocmvven s vims oo sum aee . 1
Ge 175 Introduction to Applied Geophysics ............ @ 2 2
Ge 176 Elementary Seismology ....................... 2
Ge 225 Geology of Western America .. ................ 2
Ge 226 GEOMOEPROIOBY <o <5 wsis w5s s 50 w5 360 S Bag 2
Ge 232ab Introduction to Petroleum Geology ............ 2 2
Ge 238 Structural Geology (Seminmar) ................ 1
Ge 261 Theoretical Seismology . ................... . 2 2
Ge 262/3 Interpretation of Seismograms ................. 1 1
Ge 265 Introduction to General Geophysics . ........... i 2
Ge 270 Seismic Instruments ...............00iiiuan 2 §
Ge 273 Applied Geophiysics I . .couevaisvns nme smm s wsis 2
Ge 274 Applied Geophysics T ... v ossoss e vin 2 2
Ge 275 Applied Geophysics IIT ... .................... 2 i
Ge 278 Interpretation of Field Seismograms ............ e 2
Ge 279 Laboratory and Field Work in Electrical Methods . 2 i
Ge 280 Laboratory, Gravitational and Magnetic Methods . .. 2
Ge 282 Geophysics SEMEBAT: ... .o s vin ovsiismiisen s 1 i
Ge 283 Geophysical Instruments Seminar . ............. . 1
Ge 285 Geophysics Research Conference ............... .. 1
Ge 297 Advanced Study (297u or 297w, or 297x)

(units by arrangement) ...................
Ge 299 Research (299u, or 299w, or 299x)

(units by arrangement) ................... - iia
Ma 8ab Advanced Caleulus .......................... 3 3
Ma 12 Probability and Least Squares ................. 2 o
Ma 1182 Statishics o s oot 4o Sop R BT RAE MR E SR EEE 3 3
Ph 9ab Electrical Measurements ...................... 1 1
Ph 91ab Introduction to Mathematical Physics .......... 3 3
Ph 101ab Electricity and Magnetism . .................. 3 3
Ph 221 Potential TREOEY ' «ctsindid w5 00wt a8 w0788 Hme 4
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FIFTH- AND SIXTH-YEAR COURSES

MATHEMATICS Units per Scmatder
Ist 2n
Subjects common to all courses (See page 154)... 3 3
Ma 114ab Math. Anal. (4-0) (Schedule B, page 149)
or 4 4

Ma 102ab  Higher Geometry (4-0) (Schedule A, page 149) |
Ma 101ab Modern Algebra (3-0) (two semesters)
or both of the following one-semester

coursest @000 Flladas 3 3
Ma 111 Elementary Theory of Tensors (3-0)
Ph 114 Quantum Mechanics (3-0)  J ......
Electives and Research ....................... 7 7

PHYSICS OR APPLIED PHYSICS

Subjects common to all courses (page 154)....... 4 4
ELECTIVES

Ph 101ab Electricity and Magnetism . ................... 3 3
Ph 103ab Analytical Mechanics . ... ... ................ 4 4
Ph 105ab OPLRCE ' « v vam 5o w0 spaiins was Wes 6%s 5o o §m 2 2
Ph 106ab Optics Laboratory .......................... 1 1
Ph 107ab AEORORE PIVRCE, v waivisie sipsn s550a Sonnal aios wiossgorari 3 3
Ph 108 Spectroscopy Laboratory ..................... - 1
Ph 110ab Kinetic Theory .........ciiiininiinnnn.. 3 3
Ph 114 Principles of Quantum Mechanics .............. : 2
Ph 115 Application of Quantum Mechanics ... ... ... ... 2 .
Ph 116 Relativistic Quantum Mechanies ............... - 2
Ph 120 History of Phy#ics SEmiinat . .ou i sos s sas snnca 1-3 1-3
Ma 114ab Mathematical Analysis ....................... 1 1
Ma 118ab Introduction to Statistics .................. ... 3 3
EE 190 Ultra High Frequency Techniques ............. 4
EE 191 Ulera High Frequency Laboratory ............. = 3
Ph 142 Research ......c..ovivniiiiiiinnnnennendonn 5 5
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442

BE

251ab
252ab
253ab
257ab

254ab
266ab
270ab

AE 259

267
261
262

271ab
260ab

FIFTH- AND SIXTH-YEAR COURSES

COURSES IN ENGINEERING

AERONAUTICS
Fifth Year Units per Semester
Ist 2nd
Subjects common to all courses (page 154) ....... 3or4 Jor4
Aerodynamics of the Airplane . ... ... ... ... ... 3 3
Airplane Design .. .......c.ooiuiiiiiainn.an. 4 4
Design of Aircraft Components ............... 2 2
Engineering Mathematical Principles ........... 5 5
Sixth Year
(Leading to the professional degree of Aeronautical Engineer)
Advanced Problems in Airplane Design .......... 2 2
Theoretical Aerodynamics .. .................. 4 4
Elasticity Applied to Aeronautics . ... .. ........ 2 2
Thermodynamical Fundamentals of
Fluid Mechanics ...............cc0nmunnnn. 1
Turbulence ... ....... ... ... ... ........... 2 i
COPrORIDIIEY oo wsisas v aisems Fals s o6 was - 3
Compressibility Laboratory ................... B 2>
or
Vibration and Flutter Problems ............... 2 2%
REVITCH. 4ie 2i 5.5 25 5 5 5 SR E AT BRSPS 5 5

*In the second semester of the sixth year the student has the
choice of continuing with AE 271b or taking AE 262. For those
students who wish more advanced aerodynamics, AE 265ab, Ad-
vanced Problems in Airplane Aerodynamics (2 units, two semesters)
may be substituted for AE 267 and AE 262.

CHEMICAL ENGINEERING
(Sece page 154)
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Ec 100ab

CE
CE
CE
CE
CE
CE
Ma

120a
121a
121b
125
126
127
15ab

AM 105

CE

CE
CE
CE
CE
GE

Hy

EE
EE
EE

130

120b
122
131ab
132ab
134ab
135ab

270ab
100
103

120a
120b
121ab

FIFTH- AND SIXTH-YEAR COURSES
CIVIL ENGINEERING

Fifth Year Units per
Ist
Busingss: ECONOMECE <« o iomon van siva sias smd sas 4
Statically Indeterminate Structures ... .......... 3
Structural Design . .............coiiiiiuna... 4
Civil Engineering Design .....................
Irrigation and Water Supply ..................
Masonry SEroctuores: . < . o cov s samssm wes s oo 2
SEWBERBE: i ivais i id 3 o et e P e S MO 2
Higher Mathematics for Engineers .. ........... 3
Soil Mechanics o« ovs son cwim wismays sers i gem
SEIOIDRE. o2 oo wsmes b on i w8 e B o B8 R4S AT A WK 1
Research or Thesis as arranged ................ 1

Supplementary Subjects:

Statically Indeterminate Structures .............
Earthquake Effects upon Structures ............
Sewage Treatment Plant Design ...............
Water Power Plant Design . .. ...........cn....
Ground Water Investigations .. ................
Geodesy and Precise Surveying ................
Engineering Geology ........................ i
EISSERCIEN ..« o i s i i smssi e sisss miars it e 2
Fluad: Mechanieh - - oo suo sus sos ses smawsmmmnes
Hydraulic Problems .........................

ELECTRICAL ENGINEERING

Subjects common to all courses (See page 154) .... 4
Advanced Alternating Current ................
Analysis and Machinery ...................... o
Alternating Current Laboratory ............... 1
Advanced elective subjects in electrical engineering

or physics to constitute a program of study ap-

proved by a member of the Electrical Engineer-

ing Department.

-
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FIFTH- AND SIXTH-YEAR COURSES
INDUSTRIAL DESIGN

Fifth Year Units per Semester
st 2nd
ID 101ab Industrial Desigit T ¢ oo cos vn cosvwa sms s sies 5 5
ID 111ab Shop Practice T . . ...coin noe b cvim o woim wioim s 8 3 3
ID 121ab Design Technigues T . .. .o sior v wion vams v v 1 2
ID 131a Design TEEAS: 552 oe v = v st o 4o 500 9508 sras § 1 %
ID 141ab Non-metallic Materials . ...................... 3 3
ID 151a Cost ARAYEEE <vinin sivis s wioms wvass svminn snsiierosis swa's ts 3
ID 161a History of ATE . s ons v omi oim o0 aet S 55 3 o 1
Ec 100a Business Economics . ... ... ........00uaun 4
For some students:
ME 3 Materials and Processes .. ..................... 3 or 3
Sixth Year
(Leading to the professional degree of Industrial Designer)
ID 201ab Industrial Design II (Thesis) ................. 7 8
ID 211ab Shop Practice IT ................ s e A 3 3 3
ID 221ab Design Techniques IT ... ..cvvevivivevesseinae 2 1
ID 231ab Technical Trends in Design .. ... .............. 2 2
ID 241ab Social and Buying Psychology ................. 3 3

MECHANICAL ENGINEERING

Fifth Year

Ec 100 Business ECOOOMICE. i - 6 oas et e 6 S 28 o 4 4
ME 101a Advanced Machine Design ... ................. 3 .
ME 101b Mechanical Vibrations .........cciivicneinnann i 3
ME 110ab  Science of Metals . .occiovmevisivsimsin o 2 4
ME 111ab  Metallography Laboratory .................... 1 2
ME 120,121 Heat Bagineering . . cos iun suis sabie sim v s 3 2

BIECHIVES: o iin s s oot 895 955 S m S 0s 5els 5 5 3

METEOROLOGY AND AEROLOGY
(See page 153)

160



SUBJECTS OF INSTRUCTION
SUBJECTS IN SCIENCE

BIOLOGY

Proressors: ALFRED H. SturTevanT, HENRY Borsook, A. J. HAAGEN-SmiT,
TaoMas HUNT Morcan,! Frits WENT,

AssociATE Proressors: ERNEST G. ANDERsON, JaMEs BoNNER, STERLING EMER-
SON, ANTHONIE VAN HArRreEVELD, CORNELIS WIERSMA.

AssisTANT Proressors: Ropert Emerson, Huea M. Hurrman,?2 Georce E.
MacGINITIE, ALBERT TYLER.

UNDERGRADUATE SUBJECTS

Bi 1. Elementary Biology. 3 units (2-3); first semester.

An introductory subject intended to give the student of general science some
information about the fundamental properties of living things.

Instructors: Sturtevant, van Harreveld, Mampell.

Bi 2. Genetics. 2 units (1-3); second semester.

An introductory subject presenting the fundamentals of genetics in connection
with some general biological problems, such as variation and evolution.

Instructor: Sturtevant.

Bi 3. General Botany. 4 units (2-6); first semester.
A general survey of the morphology and life histories of plants.
Instructor: Went.

Bi 4. Invertebrate Zoology. 2 units (1-3); second semester.
A survey of the main groups of invertebrates. .
Instructor: MacGinitie.

Bi 5. Plant Physiology. 4 units (2-6); second semester.

A general study of water relations, growth and the chemical processes taking
place in the living plant.

Instructors: Went, R. Emerson.

Bi 6. Embryology. 4 units (2-6); second semester.

A subject in descriptive and experimental embryology, covering both vertebrates
and invertebrates.

Instructor: Tyler.

Bi 7. Biochemistry. 4 units (2-6); second semester.

A lecture course on the chemical constitution of living matter; and the chemical
changes in animal physiology, with laboratory work illustrating principles and
methods in current use.

Instructors: Borsook and Huffman.

Bi 12, Histology. 3 units (1-6); first semester,
A subject in technique and in the microscopic structure of animals.
Instructor: Tyler.

1Emeritus.
20n leave of absence.
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Bi 13. Mammalian Anatomy. 1 unit (0-3); first semester.
The dissection of a mammal,
Instructor: van Harreveld.

Bi 16ab. Animal Physiology. 3 units (2-3); both semesters.
A survey of comparative and mammalian physiology.
Instructors: Wiersma and van Harreveld.

Bi 17. Vertebrate Anatomy. 3 units (1-6); second semester.
This subject deals with the comparative anatomy of the vertebrates.
Instructor: MacGinitie.

Bi 18. Review. 1 unit (1-0). No graduate credit.

A short review course of general botany and plant physiology required of
graduate students who want to take 2 minor in plant physiology, but have had no
previous courses in botany.

Instructor: Went.

Bi 22. Research. Units to be arranged in individual cases.

An opportunity will be given to follow special lines of research under direction.
Students may register for this subject with any member of the staff, after
consultation.

ADVANCED SUBJECTS

A. Subjects open to graduate students, but not to be counted toward a major
for the degree of Doctor of Philosophy:

Bi 82. Same as Bi 12.
Bi 86, Same as Bi 6.

*Bi 92. Biological Assays. 2 units (0-2); two semesters.
A course, with lectures and laboratory practice, on certain biological tests for
physiologically active substances.
Instructors: Went, Haagen-Smit, Bonner.

Bi 93. Same as Bi 13.

*Bi 94. Immunology. 4 units (2-6); first or second semester.

A course on the principles and methods of immunology and their application
to various biological problems. Some previous knowledge of organic chemistry,
bio-chemistry, embryology and genetics is desirable.

Instructor: S. Emerson.

*Bi 96ab. Animal Physiology. Same as Bi 16.

Bi 97ab. Biochemistry. Same as Bi 7.
B. Subjects that may be counted toward either a major or a minor for the
degree of Doctor of Philosophy:

Bi 101. Biology Seminar. 1 unit.

Meets weekly for reports on current literature of general biological interest.
In charge: Sturtevant.

*Bi 102. Biochemistry Seminar. 1 unit.
A seminar throughout the academic year on special selected topics and on recent
advances.
In charge: Borsook.

*Bi 104. Genetics Seminar. 1 unit,
Reports and discussion on special topics.
In charge: Anderson.

*May or may not be given during the war emergency.
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Bi 105. Experimental Embryology Seminar. 1 unit.
Reports on special topics in the field; meets twice monthly.
In charge: Tyler.

Bi 106. Immunology Seminar. 1 unit.
Reports and discussion.
In charge: Tyler.

Bi 110ab. Advanced Biochemistry. 4 units.

Lectures and laboratory studies of biological oxidations, fermentations, prepa-
ration of enzymes and study of their action, chemistry and physiology of vitamins.
To be given once every three years.

Instructors: Borsook, Huffman.

*Bi 111, Applications of Thermo-chemistry to biological problems.
To be given if enough students apply for it.
Instructor: Huffman.

Bi 114ab. Chemistry of Bio-Organic Substances. 2 units (2-0); both
semesters.

Prerequisite: Ch 41ab.

A series of lectures on selected topics of organic chemistry which have special
interest from a biological viewpoint. The lectures will be 2ccompanied by laboratory
exercises and demonstrations dealing with the chemical and physiological behavior of
naturally occurring substances.

Instructor: Haagen-Smit,

Bi 115. Chemistry of Bio-Organic Substances. Units based on work done.

Advanced work with opportunity for research is offered to properly qualified
graduate students.

Instructor: Haagen-Smit.

Bi 117. Quantitative Organic Microanalysis. Units based on work done
(0-20); second semester.

Laboratory practice in the methods of quantitative organic microanalysis required
for structure determinations of organic compounds. Students must obtain permission
from the instructor before registering for this subject as the enrollment is necessarily
limited. -

Instructor: Haagen-Smit.

Bi 120. Experimental Embryology. 2 units (2-0).

Lectures and discussion of the problems of embryonic development, including
such topics as growth of the ovary, breeding habits of animals, fertilization, cleav-
age, organ formation, metamorphosis, regeneration, tissue culture, embryonic meta-
bolism, etc.

The subject may be taken for two consecutive years since the subject matter
will be duplicated only in alternate years.

Instructor: Tyler.

Bi 121. Experimental Embryology Laboratory. Units to be decided by
student and instructor; given any term.

The work will include certain classical experiments and instruction in the
methods of studying embryonic metabolism, in transplantation, vital staining, etc.

Instructor: Tyler.

Bi 125ab. Graduate Genetics. 4 units (2-6).

In the first semester a systematic survey of the field will be presented. In the
second semester special subjects will be treated in more detail. The material in the
second semester will not ordinarily be duplicated in a period of three years, and

*May or may not be given during the war emergency.
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students majoring in Genetics will be expected to register for four semesters. The
laboratory work will consist of individual problems.
Instructors: Sturtevant, Anderson, S. Emerson.

*Bi 140ab. Plant Physiology. 2 units (2-1); both semesters.
Reading and discussion of the main problems of plant physiology.
Instructors: Went, Bonner.

*Bi 141. Plant Chemistry. 2 units (0-3); both semesters.
Laboratory subject in the analysis of plant materials by macro- and micro-
chemical methods.
Instructor: Bonner.

Bi 160, Advanced Physiology. 4 units (0-4); both semesters.

A subject in the methods of physiology, with special reference to nerve and
muscle, with opportunity for research.

Instructors: Wiersma, van Harreveld.

Bi 170. Research.

In special cases, not included in the preceding announcements, students doing
advanced work in the department may register under this heading and receive a
stated amount of credit. Students should consult with the instructor in charge of
their major work before registering for this subject.

*May or may not be given during the war emergency.
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CHEMISTRY AND CHEMICAL ENGINEERING

ProFessors: LiNus PAULING, STUART J. BaTes, James E. BeLr, RoscoE G. Dicrin-
soN, WiLLiam N. Lacey, Howarp J. Lucas, Bruce H. Sace, Ernest H.
Swirt, RicHarp C. Torman,! Dox M. YosT, Lasz1o ZECHMEISTER.

ResearcH AssociaTes: Epwin R. BucHMmaN, JosepH B. KoEPFLL

AssocIATE ProFEssors: RicHarp M. Bapcer, CarL G. NIEMANN.

AssISTANT ProFessors: Dan H. CampBery, James H. STURDIVANT.

SEnior FELrows IN REsearcH: RoOEBeErT B. Corey, Davip PressmMaN, VERNER
F. H. ScHOMAKER.

INstTrRUcTORs: WirrLiam H. EBerHArRDT, JoHN M. O’GorMAN, STANLEY M.
SWINGLE, JURG WASER.

UNDERGRADUATE SUBJECTS

Ch 1ab. Chemistry. 4 units (3-6); both semesters.

Lectures, recitations, and laboratory exercises dealing with the general principles
of chemistry. The two semesters are devoted to the preparation and properties of
substances and to the fundamental laws and theories of chemistry, and to the qualita-
tive analysis of the common metals.

Instructors: Pauling, Bell, Swingle, and Teaching Fellows.

Ch 11. Quantitative Chemical Analysis. 3 units (1-6); second semester.

Prerequisite: Ch 1ab.

Laboratory practice in certain typical methods of gravimetric and volumetric
analysis, supplemented by lectures and problems emphasizing the principles involved.

Text: Chemical Analysis, Swift.

Instructors: Swift, Waser.

Ch 12a. Analytical Chemistry. 4 units (2-6); first semester.

Prerequisite: Ch 1ab.

Laboratory practice in the methods of gravimetric and volumetric, and advanced
qualitative analysis, supplemented by lectures and problems in which the principles
involved in the laboratory work are emphasized.

Text: Chemical Analysis, Swift.

Instructors: Swift, Waser.

Ch 12b. Analytical Chemistry and Chemistry Review. 4 units (2-6);
second semester.

Prerequisite: Ch 12a.

Advanced qualitative analysis and a study of special methods of chemical anal-
ysis, including electrometric methods. Analyses of selected alloys, minerals, and
other materials will be made. Students may be assigned individual problems for
investigation. The class exercises are devoted to a discussion and review of the
general principles of analytical and inorganic chemistry. The examination in this
subject covers the chemistry work of the whole sophomore year.

Instructors: Swift, Waser.

*Ch 13ab. Inorganic Chemistry. 4 units (4-0); both semesters.

Prerequisite: Ch 12b, 21ab.

The chemical and physical properties of the elements are discussed with reference
to the periodic system and from the view-points of atomic structure and radiation
effects. Such topics as coordination compounds, the liquid ammonia system, the
compounds of nitrogen, the halides, and selected groups of metals are taken up in
some detail. The class work is supplemented by problems which require a study of
current literature,

Instructor: Yost.

10n leave of absence
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#Ch 16. Instrumental Analysis. 2 units (0-6); first semester.

Prerequisite: Ch 12b,

Laboratory practice designed to familiarize the student with special analytical
apparatus and methods, used both for process control and for research.

Instructors: Eberhardt and Teaching Fellows.

Ch 21ab. Chemical Principles. 4 units (4-0); both semesters.

Prerequisites: Ch 12b; Ph 2ab; Ma 2ab.

Conferences and recitations dealing with the general principles of chemistry
from an exact, quantitative standpoint, and including studies on the elements of
thermodynamics; the pressure-volume relations of gases; on vapor-pressure, boiling
point, freezing point, and osmotic pressure of solutions; on the molecular and ionic
thearies; on electrical transference and conduction; on chemical and phase equilibria;
on thermochemistry, and the elements of thermodynamic chemistry and of electro-
chemistry. A large number of prablems are assigned to be solved by the student.

Text: Chemical Principles, Noyes and Sherrill.

Instructor: Bates.

#Ch 22. Thermodynamic Chemistry. 2 units (2-0); one semester.

A continuation of subject Ch 21, given in much the same way. The topics
considered include a further study of electrochemistry and thermodynamic chem-
istry. Practice is given in the computation of free energies, activities and entropies
of typical substances.

Text: Chemical Principles, Noyes and Sherrill.

Instructor: Bates.

Ch 23ab. Chemical Principles. 4 units (4-0); both semesters.

Prerequisities: Ch 11 or Ch 12b; Ph 2ab; Ma 2ab.

A selection of topics from Ch 21ab and from Ch 22 adapted to the neceds of
Science Course students in the Physics and Biology Options.

Text: Chemical Principles, Noyes and Sherrill.

Instructor: Bates.

Ch 24ab. Physical Chemistry. 4 units (4-0); both semesters.

Prerequisites: Ch 12ab; Ma 2ab; Ph 2ab.

A discussion of selected topics in physical chemistry, adapted to the needs of
Science Course students in the Geology Oprtion.

Text: Physical Chemistry for Colleges, Millard.

Instructor: Eberhardt.

*Ch 26ab. Physical Chemistry Laboratory. 2 units (0-6); one semester.
Prerequisites: Ch 12ab; Ch 21a.
Laboratory exercises to accompany Ch 21.
Text: Laboratory Experiments on Physico-Chemical Principles, Sherrill.
Instructor: Badger.

*Ch 29. Colloid and Surface Chemistry. 2 units (3-0); one semester.

Prerequisite: Ch 22.

Class-room exercises with outside reading and problems, devoted to the properties
of surfaces and interfaces, and to the general principles relating to disperse systems
with particular reference to the colloidal state. Supplementary laboratory work can
be provided if desired.

Text: Colloid Chemistry, Weiser.

Instructor: Badger.

Ch 41ab. Organic Chemistry. 3 units (3-0); both semesters.

Prerequisite: Ch 12b. . i

Lectures and recitations treating of the classification of carbon compounds, the
development of the fundamental theories, and the characteristic properties of the

*May or may not be given during the war emergency.
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principal classes including hydrocarbons, alkyl halides, alcohols, acids, ethers, esters,
amines, carbohydrates, aromatics.

Text: Organic Chemistry, Lucas.

Instructor: Lucas.

Ch 46ab. Organic Chemistry Laboratory. 2 units (0-6), first semester;
2 or 3 units (0-6 or 0-9), second semester.

Prerequisite: Ch 12.

Laboratory exercises to accompany Ch 41ab. The preparation and purification
of carbon compounds and the study of their characteristic properties. Qualified
students may pursue research work.

Text: Mimeographed notes, Lucas and Pressman.

Instructors: Lucas and Teaching Fellows.

Ch 47ab. Organic Chemistry Laboratory. 1 unit (0-3); both semesters.
Prerequisite: Ch 12.

Similar to 46ab. Selected experiments for students of biology.

Instructors: Lucas and Teaching Fellows.

#*Ch 48. Qualitative Organic Chemical Analysis. 4 units (2-6); one semester.
A laboratory study of the class reactions of carbon compounds, and practice in
the methods of identifying unknown substances.
Instructor: Lucas.

#*Ch 49. Quantitative Organic Chemical Analysis. 4 units (1-9); one
semester.

Practical studies in the quantitative analysis of organic compounds, including
the semi-micro estimation of carbon, hydrogen, nitrogen, halogens, sulfur, and
methoxyl.

Instructor: Niemann.

Ch 50. Advanced Organic Laboratory. Units to be arranged; any semester.
Laboratory practice in the synthesis of typical organic compounds.
Instructors: Buchman, Koepfli, Lucas, Niemann, Zechmeister.

*Ch 61ab. Industrial Chemistry. 2 units (2-0); both semesters.

Prerequisites: Ch 21ab.

A study of the more important industrial chemical processes, from the point of
view not only of the chemical reactions, but of the conditions and equipment neces-
sary to carry on these reactions.

Text: Industrial Chemistry, Read.

Instructor: Lacey.

Ch 62. Engineering Chemistry. 2 units (2-0); one semester.

Prerequisite: Ch 1ab.

Reading, discussion and problems dealing with the application of chemical prin-
ciples to engineering problems and the relations of engincering to the chemical
industries.

Text: Chemistry of Engineering Materials, Leighou.

Instrucror: Eberhardr.

*Ch 63ab. Chemical Engineering Thermodynamics. 2 units (2-0); both
semesters.
Prerequisite: Ch 21a.
Class exercises and problems in engineering thermodynamics studied from the
point of view of the chemical engineer.
Text: Thermodynamics of One-component Systems, Lacey and Sage.
Instructor: Lacey.
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Ch 80-86. Chemical Research.

Opportunities for research are afforded to undergraduate students in all the
main branches in chemistry; thus, in analytical or inorganic chemistry (Ch 80),
in physical chemistry (Ch 82), in organic chemistry (Ch 84), and in applied
chemistry (Ch 86). Such research may be taken as electives by students in honor
standing in the sophomore and junior years; and every candidate for a degree in
the Chemistry Option is required to undertake in his senior year an experimental
investigation of a problem in chemistry. A thesis embodying the results and conclu-
sions of this investigation must be submitted to the faculty not later than one week
before the degree is to be conferred.

FIFTH-YEAR AND ADVANCED SUBJECTS

#*Ch 113ab., Inorganic Chemistry., 2 units; one semester.

Selected groups of inorganic compounds will be considered from modern physico-
chemical view-points; thus with reference to their physical properties, their thermo-
dynamic constants (their heat-contents, free-energies, and entropies), their rates of
conversion into one another (including effects of catalysis and energy radiations),
and their molecular structure and valence relations.

Instructor: Yost.

#*Ch 122ab. Thermodynamic Chemistry. 2 units (2-0); both semesters.

This subject is open to students who have had a course in physical chemistry.
During the first semester the elements of thermodynamics are reviewed. The second
semester is the same as Ch 22.

Text: Chemical Principles, Noyes and Sherrill.

Instructor: Bates.

*Ch 129. Colloid and Surface Chemistry, 2 units; one semester.
This course is the same as Ch 29.
Instructor: Badger.

*Ch 148. Qualitative Organic Chemical Analysis. 4 units (2-6); one
semester.
This course is the same as Ch 48.
Instructor: Lucas.

*Ch 149. Quantitative Organic Chemical Analysis. 4 units (1-9); one
semester.
This course is the same as Ch 49.

Instructor: Niemann.

*Ch 150. Advanced Organic Laboratory. Units to be arranged; any semester.
This course is the same as Ch 50.
Instructors: Buchman, Koepfli, Lucas, Niemann, Zechmeister.

#*Ch 166ab. Chemical Engineering. 3 units (3-0); both semesters.

Prerequisites: Ch 61; Ch 63ab.

Problems and discussions designed to bring the student in touch with the
problems involved in carrying out chemical reactions efficiently on a commercial
scale. The unit operations of chemical industry (such as materials transfer, heat
transfer, mixing, filtration, distillation) are studied both as to principle and practice.

Text: Principles of Chemical Engincering, Walker, Lewis, McAdams, and
Gilliland. )

Instructor: Lacey. -
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*Ch 167ab. Chemical Engineering Laboratory. § units (0-15); both
semesters.

Prerequisites: Ch 21; Ch 61; Ch 63.

A course of laboratory work to give training in the methods and technique
fundamental to engineering measurements and to research encountered by the chem-
ical engineer.

Instructor: Sage.

Ch 180-186. Chemical Research.

Opportunities for research in analytic and inorganic chemistry (180), physical
chemistry (182), organic chemistry (184), and applied chemistry and chemical
engineering (186) are offered to candidates for the degree of Master of Science. The
main lines of research in progress are tabulated under Ch 280-286.

Ch 221ab. The Nature of the Chemical Bond (Seminar). 1 unit; both
semesters.

This subject comprises the detailed non-mathematical discussion of the electronic
structure of molecules and its correlation with the chemical and physical properties
of substances.

Text: The Nature of the Chemical Bond, Pauling.

In charge: Pauling.

#*Ch 222ab. Seminar on Thermodynamic’ and Statistical Mechanics, with
Chemical Applications. 2 units; both semesters.

A thorough discussion of the fundamental principles and methods of thermo—
dynamics and statistical mechanics, followed by their application to the practical
problems of modern chemistry, including the calculation of thermodynamic prop-
erties of substances from spectroscopic and structural dara.

Given every third year

In charge: Dickinson, Yost, Badger.

Ch 223ab. Kinetics of Homogeneous and Heterogeneous Reactions
(Seminar). 2 units; one semester.

Lectures and discussions relating to homogeneous and heterogenecus chemical
reactions, adsorption, and contact catalysis.

Given every third year.

In charge: Dickinson, Badger.

*Ch 224abc, Statistical Mechanics (Seminar). 2 units; three semesters.

A discussion of statistical mechanics and its applications to physics and chem-
istry. The topics treated will include a sufficient exposition of classical and quantum
theory mechanics to serve as a foundation for statistical mechanics and the relations
between statistical mechanics and thermodynamics.

Text: Principles of Satistical Mechanics, Tolman.

In charge: Tolman.

*Ch 226ab. Introduction to Quantum Mechanics, with Chemical Appli-
cations. 3 units; both semesters.

A review of Lagrangian and Hamiltonian mechanics and of the old quantum
theory is first given, followed by the discussion of the development and significance
of the new quantum mechanics and the thorough treatment of the Schrédinger wave
equation, including its solution for many simple systems such as the rotator, the
harmonic oscillator, the hydrogen atom, etc. During the second and third terms
various approximate methods of solution (perturbation theory, the variation method,
etc.) are discussed and applied in the consideration of the resonance phenomenon,
the structure of many-electron atoms and of simple molecules, the nature of the

*May or may not be given during the war emergency.

169



covalent chemical bond, the structure of aromatic molecules, and other recent
chemical applications.

Given every third year.

Text: Introduction to Quantum Mechanics, with Applications to Chemistry,
Pauling and Wilson.

Instructors: Pauling, Schomaker.

#Ch 227ab. The Structure of Crystals. 3 units; both semesters.

The following topics are discussed:

The nature of crystals and X-rays and their interaction. The various experi-
mental methods of investigation—Bragg, Laue, oscillation, Weissenberg, etc. The
theory of space groups and the use of symmetry in the determination of the struc-
tures of crystals. The detailed study of representative structure investigations. The
various known crystal structures and their relation to the physical and chemical
properties of substances. The quantitative treatment of X-ray diffraction. Fourier-
series methods of structure investigation.

Given every third year.

Instructors: Sturdivant, Pauling.

*Ch 228ab. Crystal Structure Laboratory. Units determined by the instruc-
tor; any semester.
Pracrical instruction is given in the methods of determining the structure of
crystals with X-rays.
Instructor: Sturdivant.

#Ch 229. Diffraction Methods of Determining the Structure of Molecules,
2 units.
A discussion of the diffraction of X-rays and electrons by gases, liquids, glasses,
and crystals.
Instructors: Sturdivant, Schomaker.

*Ch 230. Photochemistry. 1 unit; one semester.

Lectures and discussions on photochemical processes, especially in their relations
to quantum phenomena. The following topics will be included: the photochemical
absorption law; the processes—excitation, dissociation, ionization—accompanying
the absorption of radiation; subsequent processes including fluorescence and collisions
of the second kind; photosensitization; quantum yield and its relation to phoro-
chemical mechanism; catalysis and inhibition; temperature coefficients of phorto-
chemical reactions.

Instructor: Dickinson.

Ch 232. Radioactivity and Isotopes. 1 unit; one semester.

Lectures and discussions on natural and artificial radioactivity. The fundamental
particles and isotopes. The applications of natural and artificial radioactive sub-
stances and isotopes to the study of chemical and biochemical reactions are discussed.

Instrucrors: Dickinson and Yost.

#*Ch 234. Introduction to the Spectra of Molecules. 1 unit; one semester.
The theory of the structure of the spectra of both the diatomic and the simpler
polyatomic molecules is presented, and the transition rules and their relation to the
symmetry elements of molecules are discussed. Emphasis is laid on the methods of
interpreting and analyzing molecular spectra, and it is shown how from an analysis
one obtains information regarding the structure and other properties of a molecule
of interest to the chemist. Problems are given in the interpretation of actual dara.
Instructor: Badger.

Ch 243. Quantitative Organic Microanalysis. Units based on work done;
any semester by arrangement.

Laboratory practice in the methods of quantitative organic microanalysis
required for structure determinations of organic compounds. Students must obtain
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permission from the instructor before registering for this subject as the enrollment
is necessarily limited.
Instructor: Haagen-Smit.

*Ch 244. The Reactions of Organic Compounds. 2 units; one semester.

A consideration of the typical reactions exhibited by the various functional
groups in relatively isolated conditions and under conditions where the reaction
may be influenced by the unique structure of the molecule or by other coexistent
functional groups. Lectures and discussions.

Given every third year,

Instructor: Niemann.

*Ch 245. The Synthesis of Organic Compounds. 2 units; one semester.
A systematic treatment of the pracuical synthesis of organic compounds includ-
ing historical examples of the various types of synthesis.
Given every third year.
Instructors: Zechmeister, Niemann, Buchman, Koepfli, Lucas.

#*Ch 246, Theoretical Organic Chemistry. 2 units; one semester.

A consideration of the basic theories of organic chemistry including valence,
stereochemistry, the structure of organic molecular compounds and organic radicals,
tautomerism, intramolecular rearrangements, the structure of aliphatic and aro-
matic compounds, and the mechanism of organic reactions.

Given every third year.

Instructor: Lucas.

Ch 250ab. Current Problems of Biochemistry. 1 unit; both semesters.

A course of lectures covering the formation and fate of natural products in
organisms.

Instructor: Zechmeister.

Ch 251. The Chemistry of Natural Pigments. 1 unit; one semester.

A course of lectures on the chemistry and biochemistry of the carotenoids and
related substances.

Instructor; Zechmeister.

#*Ch 252. The Chemistry of Carbohydrates. 1 unit (1-0); one semester.
Lectures and discussions on the chemistry of the mono- and disaccharides.
Given every third year.

Instructor: Niemann.

#*Ch 253. The Chemistry of the Lipids. 1 unit; one semester.
Lectures on the chemistry of phosphatides, cerebrosides, and related substances.
Instructor: Niemann.

*Ch 254. The Chemistry of Amino Acids and Proteins. 1 unit (2-0); one
semester.
Lectures on the properties of proteins and related substances.
Instructor: Niemann,

Ch 255ab. Chemistry of Bio-Organic Substances. 2 units; both semesters.

A series of lectures on selected topics of organic chemistry which have special
interest from a biological view-point. The lectures will be accompanied by labora-
tory exercises and demonstrations dealing with the chemical and physiological
behavior of naturally occurring substances. For undergraduates, prerequisite: Ch
41ab; Ch 46ab.

Instructor: Haagen-Smit.

Ch 256. Chemistry of Bio-Organic Substances. Units based on work done.

Advanced work with opportunity for research is oftered to properly qualified
graduate students.

Instructor: Haagen-Smit.
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#Ch 257. The Chemistry of Vitamins. 2 units (2-0); one secmester.
Lectures on recent advances in knowledge of the chemical nature of vitamins
and related substances.
Given every third year.
Instructor: Buchman.

Ch 258. Immunochemistry. 2 units (2-0).

After a discussion of the techniques of immunology, a detailed presentation is
given of the properties of antisera, serological reactions, hypersensitivity, and
immunity and resistance to disease.

Text: Fundamentals of Immunology, Boyd.

Instructor: Campbell.

*Ch 260. Volumetric and Phase Behavior in Fluid Systems. 1 unit (2-0);
one semester.

Prerequisite: Ch 21,

A discussion of pure substances and of binary, ternary and multicomponent
systems restricted primarily to liquid and gas phases. Problem work relating to the
prediction of behavior in relation to pressure, temperature and composition is
included.

Instructor: Sage.

*Ch 261. Phase Equilibria in Applied Chemistry. 1 unit (1-0); one semester.
Prerequisites: Ch 21, 61.
Problems and discussions relating to industrial applications involving hetero-
geneous equilibria, primarily in solid-liquid systems.
Instructor: Lacey.

#*Ch 262ab. Thermodynamics of Multi-Component Systems. 3 units (3-0);
one semester.

Prerequisites: Ch 260 and Ch 63 or Me 16.

A presentation of the background necessary for a working knowledge of the
thermodynamics of multi-component systems from the enginecering view-point. The
work includes numerous problems relating to the application of these principles to
industrial practice.

Instructor: Sage.

Ch 280-286. Chemical Research.

Opportunities for research are offered to graduate students in all the main
branches of chemistry, namely, in analytical and inorganic chemistry (280),
physical chemistry (282), organic chemistry (284), immunochemistry (285), and
applied chemistry and chemical engineering (286).

The main lines of research now in progress are:

The free-energies, equilibria, and electrode-potentials of reactions.

Low temperature calorimetry; the determination of thermodynamic proper-
ties of substances from structural data,

The study of crystal structure and molecular structure by diffraction of
X-rays and electrons.

The application of quantum mechanics to chemical problems.

Band spectra and Raman spectra in their chemical relations.

The infra-red spectroscopic study of the hydrogen bond.

The magnetic properties and structure of hemoglobin and related substances.

The magnetic properties of absorbed gases.

The diamagnetic anisotropy of crystals.

The crystal structure of amino acids, peptides, and proteins.

The kinetics of chemical reactions including photochemical reactions.

The chemistry of carotenoids and other plant pigments.
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The use of chromatographic methods of analysis and separation of stereo-
isomers; especially the study of the nature of carotenoid isomers.

The Walden inversion.

Isomerism, hydration, and complex formation of unsaturated compounds.

The synthesis and study of vitamin B, analogs.

The viscosity of gases and liquids at high pressures.

The influence of turbulence upon heat transfer in fluids.

Phase and thermodynamic behavior of hydrocarbons.

The flow of fluids through porous media.

The synthesis of hydrocarbons containing three- and four-membered rings.

The structure of the naphthenic acids.

Studies on the constitution of the phosphatides and the cerebrosides.

The synthesis of fluorine analogs of thyroxine and a study of their role in
animal metabolism.

Studies on the mechanism of the in-vivo oxidation of glycosides.

The study of plant hormones and related substances of physiological
importance.

The chemistry of protozoa.

Chemical genetics.

Immunochemistry; the structure of antigens and antibodies.

Ch 290-296. Chemical Research Conferences.
Each 1 unit; given both semesters.

Ch 290. General Research Conference in Chemistry.
Ch 291. Crystal and Molecular Structure.

Ch 294. Organic Chemistry.

Ch 296. Applied Chemistry.

These conferences consist of reports on the investigations in progress in the
laboratory and on other researches which have appeared recently in the literature.
They are participated in by all men engaged in related lines of research in the
laboratory, and are conducted by the chemistry professors connected with the
respective branches.
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GEOLOGICAL SCIENCES

Proressors: JoHN P. Buwarpa, BEno GUTENBERG, CHESTER STOCK

AssociaTE ProFessors: Huco BENIoFF,! Ian CaMPBELL, GENNADY W. POTAPENKO

AssiSTANT ProrEssors: Horack J. Fraser,! RosertT MinsseN KreineeLr,! Joun
H. Maxson,! CHarrEs F. RicHTER

InsTRUCTORS: Frawcis D. Bope,! Raymoxp A. PETERSON

CuraTor: WrLis P. PoPENOE

UNDERGRADUATE SUBJECTS

Ge la. Physical Geology. 3 units (2-2); first semester.

Prerequisites: Ch lab; Ph 1ab.

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

Text: Text-book of Geology, Part I, Longwell, Knopf and Flint.

Instructors: Buwalda and Teaching Fellows.

Ge 1b. Elementary Paleontology. 2 units (2-0); second semester.

Prerequisite: Ge la.

A discussion of the principles on which the history of life is based. Illustrations
of evolution taken from certain groups of animals of which the fossil record is
essentially complete. Occasional field trips.

Text: Organic Evolution, Lull.

Instructor: Stock.

Ge lc. Historical Geology. 2 units (1-3); second semester.

Prerequisite: Ge la.

A consideration of the geologic history of the Earth, as shown by the changing
patterns of land and sea and by the succession of faunas and floras. Conferences,
lectures, and occasional field trips.

Text: Historical Geology, R. C. Moore.

Instructor: Popenoe.

Ge 3ab. Mineralogy. 4 units (2-6); both semesters.

Prerequisites: Ge 1a; Ch 12ab.

A comprehensive course dealing with the materials of the Earth’s crust. The first
part of the course constitutes an introduction to crystallography; the body of the
course is concerned with physical, chemical and determinative mineralogy, and with
the genesis, occurrence, association, extraction and use of minerals; the last part of
the course deals especially with mineral aggregates (rocks), their classification, field
determination, and geologic occurrence. This course is designed to give a working
knowledge of the geographic occurrence and the geologic factors controlling the
formation of mineral and ore deposits, and in conjunction with Ge 1212, knowledge
of lithology sufficient for the needs of the beginning field geologist.

Text: Manual of Mineralogy, Dana, Hurlbut.

Instructor: Campbell.

*Ge 14. Geologic Illustration. 2 units (0-6); first semester.

Frechand sketching of landscape forms and visible geologic structures in the field
developing both line and shading technique in representation. Also classroom exer-
cises utilizing various mediums. Training in the drawing of block diagrams illustrat-
ing land forms and geologic structure sections in perspective. Problems in projection.

Text: Block Diagrams, Lobeck.

Instructor: Willoughby.

10n leave of absence.
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Ge 21ab. Introduction to Field Geology. 2 units (0-6); both semesters.

Prerequisites: Ge lab; 3a.

An introduction to the fundamental principles and technique used in geologic
mapping involving the interpretation of geologic maps, field studies of rock types,
the solution of simple field problems in structure and stratigraphy, and geologic
computations. To these ends, small areas are mapped in great detail and reports
prepared in professional form.

Text: Field Geology, Lahee.

Instructor: Popence.

UNDERGRADUATE OR GRADUATE SUBJECTS

*Ge 100. Geology Club. 1 unit; both semesters.
Presentation of papers on research in geological science by the students and staff
of the Division of Geological Sciences, and by guest speakers.
Required of all senior and graduate students in the Division.

*Ge 102. Oral Presentation. 1 unit; both semesters.

Training in the technique of oral presentation. Practice in the effective organi-
zation and delivery of reports before groups.

Successful completion of this course is required of all candidates for the bache-
lor’s, master’s, and doctor’s degrees in the Division. The number of terms taken
will be determined by the proficiency shown in the first term’s work.

Instructor: Jones.

*Ge 105. Optical Mineralogy. 3 units (2-6); first semester.
Prerequisites: Ge 1, 3.
Study of optical mineralogy and use of the petrographic microscope in the iden-
tification of minerals.
Text: Thin Section Mineralogy, Rogers and Kerr.
Instructor: Campbell.

Ge 106. Petrography. 4 units (2-6); second semester.

Prerequisites: Ge 3ab; 105; Ch 24ab,

A systematic study of rocks; the identification of their constituents by applica-
tion of the polarizing microscope; interpretation of textures; problems of genesis;
qualitative and quantitative classifications. Occasional field trips will be arranged.

Text: Petrology for Students, Harker.

Instructor: Campbell.

*Ge 109. Structural Geology. 2 units (2-0); first semester.

Prerequisite: Ge 21ab.

A consideration of the structural features of the Earth’s crust; folds, faults,
joints, foliation.

Text: Structural Geology, Billings.

Instructor: Buwalda.

Ge 110. Engineering Geology. 2 units (2-3); second semester.

Prerequisite: Ge la.

A discussion of those geological conditions that affect particular engineering
operations, such as tunnelling, the building of dams, the retention of water in reser-
voirs, foundation excavation, harbor work, control of erosion and landslides, mate-
rials of construction, etc. Lectures and assigned reading.

‘The course is planned primarily for civil engineers.

Instructor: Buwalda.

*Ge 111. Invertebrate Paleontology. § units (2-6); second semester.
Prerequisites: Ge lab.
Morphology and geologic history of the common groups of fossil invertebrates,
with emphasis on progressive changes in structures and their significance in evolution
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and in adaptive modifications. Laboratory, conferences, lectures, and occasional field
trips.

Texts: Tertiary Faunas, Davies; Invertebrate Palcontology, Twenhofel and
Shrock.

Instructor: Popenoe.

Ge 112. Vertebrate Paleontology. § units (3-3); second semester.

Prerequisite: Ge 1b.

Osteology, affinities, and history of the principal groups of fossil mammals and
reptiles. History of vertebrate life with special reference to the region of western
North America.

Instructor: Stock.

*Ge 115. Micropaleontology. 2 units (1-3).
Prerequisites: Ge 111ab.
Introduction to the morphology and classification of the foraminifera. Their
use in stratigraphic correlation with special reference to the Tertiary of California.
Texts: The Foraminifera, their Classification and Ecomomic Use, Cushman;
A Manual of the Foraminifera, Galloway.
Instructor: Kleinpell.

Ge 121ab. Advanced Field Geology. 3-4 units; both semesters.

Prerequisites: Ge 3ab; 21ab.

The student investigates a limited geologic problém in the field. Individual
initiative is developed, principles of research are acquired, and practice is gained in
technical methods. The student prepares a report setting forth the results of the
research and their meaning. This report constitutes the Senior Thesis.

Instructor: Popenoce.

*Ge 122, Spring Field Trip. 1 unit.

Brief studies of various localities in the Southwest representative of important
geologic provinces. Trips are conducted in successive years to Owens and Death
Valleys where excellent Paleozoic sections are exposed, and Basin Range structure
and morphology may be observed; to the Salton Basin and Lower California where
the San Andreas fault and the Peninsular Range may be studied; to the San Joaquin
Valley and the mounrains to the west where important Tertiary formations are
exposed and typical Coast Range structure may be seen; and to the Grand Canyon
of the Colorado River where a fascinating record of Archean, Algonkian and
Paleozoic geologic history may be investigated.

Required of junior, senior, and graduate students in the Division of Geological
Sciences.

Instructors: Buwalda, Maxson, Bode.

*Ge 123, Summer Field Geology. 4 units.

Prerequisites: GE 3ab; GE 21ab.

Intensive field mapping of a selected area from a centrally located field camp.
Determination of the stratigraphy, fossil content, structure, and geologic history.
The area chosen will probably lie in the California Coast Ranges in odd-numbered
years and in the Great Basin in even-numbered years. As an occasional alternative an
expedition will be conducted to localities important in California geology. The
interpretations of classical localities afforded in the literature will be studied in the
field. The subject begins immediately after Commencement (about June 12th).
Required at the end of both the Junior and the Senior year for the bachelor’s degree
in the Geology course.

Instructor: Bode.
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Ge 175. Introduction to Applied Geophysics. 2 units (2-0); second
semester.

A survey of pure and applied geophysics designed mainly for geological, engineer-
ing, and other students who do not expect to enroll in specialized subjects in this
field.

Instructor: Potapenko.

*Ge 176. El tary Seismology. 2 units (2-0); first semester.
A survey of the geology and physics of earthquakes.
Instructor: Richter.

Ge 178, Oceanography. I unit (1-0); second semester.

Prerequisites: Ma 2; Ph 2.

Physical properties of ocean water; temperature, salinity in the oceans; tides;
waves; currents.

Instructor: Gutenberg.

GRADUATE SUBJECTS

Courses given in alternate years are so indicated. Courses in which the enroll-
ment is less than five may, at the discretion of the instructor, be postponed.

GEOLOGY

*Ge 200. Mineragraphy. 3 units (1-6); first semester.
Prerequisite: Ge 3.
Methods of identification of opaque minerals in crushed samples and polished
sections, together with applications to research and practical problems.
Texts: Microscopic Determination of Ore Minerals, M. N. Short; U. 8. G. S.
Bull., 914; Mineral Deposits, 4th edition, Lindgren.
Instructor: Fraser.

*Ge 202, Metalliferous Deposits. 3 units (1-6); second semester.

Prerequisites: Ge 106, 200.

A study of metalliferous deposits with respect to geographic distribution, struc-
ture, alteration, and mode of formation. The laboratory work will consist of a
study of ore suites and altered rocks in hand specimens, polished and thin sections,

Text: Mineral Deposits, 4th edition, Lindgren.

Instructor: Fraser.

*Ge 209. Sedimentary Petrology. 2 units (1-3); given second semester of
alternate years.

Prerequisite: Ge 106.

Discussion, reports and conferences on sediments, particularly from the petro-
graphic view-point. The work in the laboratory affords an introduction to the
various quantitative methods for detailed analysis of sediments.

Text: Sedimentary Petrography, 3rd edition, Milner.

Instructor: Campbell.
*Ge 210. Metamorphic Petrology. 2 units (1-3); given second semester of
alternate years.
Prerequisite: Ge 106.
A study of metamorphic processes.
Text: Metamorpbism, Harker.
Instructor: Campbell.

Ge 211. Petrology (Seminar). 1 unit; second semester.

Discussion of classic and current literature with consideration of recent advances
in the field of petrology. Occasional conferences on research problems are included.

In charge: Campbell.
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Ge 212. Non-Metalliferous Deposits. 3 units (1-3); second semester.

Prerequisites: Ge 3, 106.

A study of the industrial minerals; their occurrence, exploitation, beneficiation.
In the laboratory the petrographic microscope is applied not only to problems of
identification and paragenesis of the ores, but also to problems involving processed
and fabricated materials. Occasional field trips.

Text: Industrial Minerals and Rocks, Seeley W. Mudd Series (A. 1. M. E.).

Instructor: Campbell.

*Ge 213. Mineral Deposits (Seminar). 1 unit; second semester.
Prerequisite: Ge 202.
Discussion of problems and current literature concerning ore deposits.
In charge: Fraser.

*Ge 214. Mineral Economics (Seminar). 1 unit; second semester.
Prerequisite: Ge 202.
Discussion and investigation of factors involved in ore estimation, economics of
mining and evaluation of mineral deposits.
In charge: Fraser.

*Ge 215. Mineralogy (Seminar). 1 unit; first semester.
Prerequisite: Ge 200.
Discussion of current literature and special problems related to mineralogy.
In charge: Fraser.

*Ge 220. History of Geology. 2 units; first semester.

A study of the development of the geological sciences. The evolution of funda-
mental theories as influenced by earlier and contemporary geological investigators,
and a presentation in a connected sequence of the development of geological ideas.

Lectures, assigned reading, and reports.

Instructor: Maxson.

*Ge 225. Geology of Western America. 2 units; first semester.

Presents an organized concept of the geologic history of the Rocky Mountains,
the Colorado Plateau, Basin and Range, and Coast Range Provinces. Lectures,
mainly by staff members personally familiar with the regions discussed, and
assigned reading.

Instructors: Buwalda, Campbell, Fraser, Maxson.

*Ge 226. Geomorphology. 2 units (2-0); first semester.

Prerequisites: Ge 109, 121ab.

Nature of erosional processes in a humid climate and the topographic features
developed. Sequence of land forms in the normal physiographic cycle, Brief dis-
cussion of the arid, shoreline, and glacial cycles.

Instructor: Buwalda.

*Ge 227. Shoreline Geomorphology. 2 units (2-0); second semester.
Prerequisite: Ge 226.
Processes of marine erosion and the shoreline cycle.
Field trips along the coast of California.
Text: Shore Processes and Shoreline Development, Johnson.
Instructor: Maxson.

#*Ge 228. Geomorphology of Arid Regions. 2 units (2-0); second semester.
Prerequisite: Ge 226.
Processes of erosion in an arid climate. Land forms of arid regions and their
modes of origin. The arid cycle of erosion in the Basin Range Province.
Lectures, assigned reading. Field trips to the Mojave Desert and Death Valley.
Instructor: Maxson.

*May or may not be given during the war emergency.

178



*Ge 230. Geomorphology (Seminar). 1 unit; second semester.
Discussion of research and current literature of geomorphology.
In charge: Maxson.

*Ge 232a. Introduction to Petroleum Geology. 2 units (2-0); first semester.

Prerequisites: Ge 109, 121ab.

Theories of origin, principles of movement and accumulation of oil and gas;
types of reservoir structures.

Instructor: Maxson.

*Ge 232b. Introduction to Petroleum Geology. 2 units (2-0); second
semester.

Prerequisite: Ge 232a.

Studies of individual oil fields involving discussion of structural conditions, pre-
liminary estimates of reservoir capacity, practical methods of surface and sub-
surface mapping, and sub-surface correlation.

Instructor: Bode.

*Ge 235. Petroleum Geology (Seminar). 1 unit; second semester.
Problems of petroleum geology. Current literature and discussion of new
discoveries.
In charge: Bode, Maxson.

*Ge 237. Tectonics. 2 units (2-0); second semester.

Prerequisites: Ge 109, or equivalent, and Ge 121ab, or equivalent.

Advanced structural and tectonic geology. Structure of some of the great
mountain ranges; theories of origin of mountains, mechanics of crustal deforma-
tion; isostasy; continental drift.

Lectures and seminar.

Instructor: Buwalda.

Ge 238. Structural Geology (Seminar). 1 unit; first semester.

Critical review of literature dealing with some part of the field of structural
geology.

In charge: Buwalda.

PALEONTOLOGY

Ge 245. Vertebrate Paleontology (Seminar). 2 units; second semester.
Discussion of progress and results of research in vertebrate paleontology. Critical
review of current literature.

In charge: Stock.

*Ge 248. Fossils of the California Tertiary. 2 units (1-3); second semester.
Study of some of the more important invertebrate fossils of the California

Tertiary with especial emphasis on their use as horizon markers in field geology.
Instructor: Popenoe.

*Ge 249. Stratigraphy of the Coast Ranges (Seminar). 1 unit; first semester.
Review, discussion and criticism of literature of the California Coast Ranges,
with especial emphasis on correlation and fauna.
In charge: Popence.

*Ge 250a. Invertebrate Paleontology (Seminar). 1 unit; first semester.

Critical review of classic and current literature in invertebrate paleontology.
Study of paleontologic principles and methods.

In charge: Popenoe.
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GEOPHYSICS

*Ge 261. Theoretical Seismology. 2 units (2-0); first semester.
Prerequisites: Ma 8ab, or Ma 10ab, or Ph 5ab.

Studies and conferences on the principles of physical seismology.
Instructor: Gutenberg.

*Ge 262. Interpretation of Seismograms of Teleseisms. 1 unit (0-3); first
semester.
Prerequisite: Ge 261.
Instructor: Gutenberg.

Ge 263. Field Work in Earthquakes and Interpretation of Seismograms
of Local Earthquakes. 1 unit (0-3); second semester of alternate academic years.

Prerequisite: Ge 261.

Instructor: Richter.

Ge 265. Introduction to General Geophysics. 2 units (2-0); second
semester.

Prerequisites: Ma 2ab; Ph 2ab.

Structure of the Earth; gravity and isostasy; tides; movement of the poles;
elastic properties; temperature; density.

Instructor: Gutenberg.

*Ge 267. Propagation of Sound Waves in the Atmosphere. 1 unit (1-0);
first semester.
Prerequisites: Ma 8, or Ma 10, or Ph §.
Velocity of sound in air; effect of temperature and wind on paths and ampli-
tudes of sound waves.
Instructor: Gutenberg.

*Ge 270. Seismic Instruments. 2 units (1-3); first semester.
Prerequisites: Ma 8ab, or Ma 10ab, or Ph §ab.
Description and theory of seismographs. Laboratory experiments.
Instructor: Benioff.

*Ge 273. Applied Geophysics I. 2 units (2-0); first semester.
Prerequisites: Ma 8ab, or Ma 10ab, or Ph sab.
Methods of seismology applied to geological problems and prospecting.
Instructor: Gutenberg.

Ge 274ab. Applied Geophysics II. 2 units (2-0); first semester of alternate
academic years.

Prerequisites: Ma 8ab, or Ma 10 ab, or Ph sab.

Theory of methods of electrical prospecting.

Instructor: Potapenko.

Ge 275ab. Applied Geophysics IIL. 2 units (2-0); first semester of alternate
academic years.

Prerequisites: Ma 8ab, or Ma 10ab, or Ph Sab.

Theory of gravitational and magnetic methods of prospecting.

Instructor: Potapenko.

*Ge 278, Interpretation of Field Seismograms. 2 units (2-3); second
semester.

Prerequisite: Ge 273.

Instructor: Gutenberg.

Ge 279. Laboratory and Field Work in Electrical Methods of Prospect-
ing. 2 units (2-4); first semester of alternate academic years.

Prerequisite: Ge 274.

Instructor: Potapenko.
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*Ge 280. Laboratory and Field Work in Gravitational and Magnetic
Methods of Prospecting. 2 units (0-4); second semester.
Prerequisite: Ge 275.
Instructor: Potapenko.

Ge 282, Geophysics (Seminar). 1 unit; first semester.
Prerequisite: At least two subjects in geophysics.
Discussion of papers in both general and applied geophysics.
In charge: Gutenberg, Bateman, Buwalda, Potapenko.

*Ge 283, Geophysical Instruments (Seminar). 1 unit; second semester.
Prerequisite: Ge 270.
Discussion of papers relating to geophysical field and station instruments.
In charge: Benioff.

*Ge 285. Geophysical Research Conference. 1 unit; second semester.
Prerequisite: Ge 282 or Ge 283.
Discussion of geophysical problems. For advanced students.
In charge: Gutenberg, Bateman, Buwalda, Potapenko.

GENERAL

Ge 295. Master’s Thesis Research. Units to be assigned. List as to field
according to the letter system under Ge. 299.

Ge 297. Advanced Study.
Students may register for 3 units or less of advanced study in fields listed under
Ge 299. Occasional conferences; final examination.

Ge 299. Research.

Original investigation, designed to give training in methods of research, to serve
as theses for higher degrees, and to yield contributions to scientific knowledge.
These may be carried on in the following fields: (e) engineering geology, (f)
petroleum geology, (g) ground water geology, (h) metalliferous geology, (i) non-
metalliferous geology, (j) geochemistry, (m) mineralogy, (n) areal geology, (o)
stratigraphic geology, (p) structural geology, (q) geomorphology, (r) petrology,
(s) vertebrate paleontology, (t) invertebrate palecontology, (u) seismology, (w)
general geophysics, (x) applied geophysics.
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MATHEMATICS

Proressors: Harry Bateman, Eric T. BeLr, AristorLe D. MicHar, Harry C.
Van Buskrk,! Morcan WarD

RESEARCH AssocIaTE: DiNsmorE ALTER,Z Statistics

AssocIATE Proressor: LutHeR E. WEAR

AssisTANT Proressors: WiLLiam N. BircHBy, RoBErRT P. DiLwoRTH

InsTRUCTORS: Harry Lass, ARTHUR TRABANT

UNDERGRADUATE SUBJECTS

NoTe: Students intending to take the Mathematics Option must indicate their
choice at the beginning of their sophomore year.

Ma lab. Freshman Mathematics. 4 units (4-0); both semesters.

Includes the fundamentals of plane analytical geometry, and an introduction
to the differential and integral calculus.

Text: Analytic Geometry and Calculus, Phillips.

Ma 2ab. Sophomore Mathematics. 4 units (4-0); both semesters.

Includes an introduction to solid analytical geometry and vector analysis and
completes the usual topics of the differential and integral calculus.

Text: Analytical Geomeiry and Calculus, Phillips.

Ma 2d. Mathematics Review. 1 unit (3-0); one semester.

A comprehensive review of freshman and sophomore mathematics during the last
three weeks of the sophomore year.

Subjects Ma 1ab and 2abd form a continuous two-year course in analytical geo-
metry, and the differential and integral calculus.

*Ma 3. Theory of Equations. 3 units (3-0); one semester.
Includes the elementary thearems in the roots of an equation, solution of numer-
ical equations, determinants, symmetric functions, resultants and discriminants.
Instructor: Wear.

*Ma 4ab. Analytic Geometry, 3 units (3-0); one semester.

Prerequisites: Ma 1, Ma 2.

Aims to acquaint the student majoring in mathematics with the basic ideas and
methods of higher geometry. Subjects treated include: homogeneous coordinates,
line coordinates, cross-ratio, projective coordinates, point curves and line curves,
projective and metric properties of conics, correlations.

Text: Higher Geomeiry, Graustein.

Instructor: Wear.

Ma 8ab. Advanced Calculus. 3 units (3-0); both semesters.

Prerequisites: Ma 1, Ma 2.

Planned to extend the knowledge gained from the previous studies in calculus
and analytic geometry and to lay a better foundation for advanced work in mathe-
matics and science. Intended for students interested primarily in experimental
science.

Texts: Methods of Advanced Calculus, Franklin; Fourier Series and Boundary
Value Problems, Churchill.

Instructors: Urner, Trabant.

Ma 10ab. Differential Equations. 2 units (2-0); both semesters.

Prerequisite: Ma 2abd.

An introductory course in differential equations, designed to be helpful both to
the student of mathematics and the student of science or engineering.

Text: Differential Equations, Ford.

Instructor: Birchby.

1 Emeritus.
20n leave of absence.
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Ma 11. Differential Equations. 2 units (2-0); both semesters.
Prerequisite: Ma 2abd.

An abridged course in differential equations for students in Engineering.
Text: Differential Equations, Phillips.

Instructors: Dilworth, Lass, Ward, Wear.

*Ma 12. Probability and Least Squares. 2 units (2-0).
Prerequisites: Ma 1, Ma 2.
A study of the fundamental principles of probability and their application to
statistical data, adjustment of cbservations, and precision of measurements.
Text: Theory of Errors and Least Squares, Bartlett.
Instructor: Alter.

*Ma 14. Vector Analysis. 2 units (2-0); one semester.

Prerequisite: Ma 2abd.

Elementary vector operations (addition, multiplication) and their application
to problems of geometry and physics are treated. This course is intended especially
for graduate students in aeronautics, meteorology, and mechanical engineering.

Instructor: Lees.

Ma 15ab. Higher Mathematics for Engineers and Physicists. 3 units; both
semesters.

Prerequisites: Ma 1, Ma 2.

An alternative course to Ma 8, Advanced Calculus, covering about the same
range of subjects. Intended primarily for Engineers and Applied Physicists who do
not expect to use advanced theory.

Text: Modern Operational Mathematics in Engineering, Churchill.

Instructor: Rasof.

*Ma 16. Introduction to Higher Algebra. 3 units; one semester.
Prerequisites: Ma 1, Ma 2.
The more frequently used parts of linear transformations, quadratic forms,
matrices, etc.
Instructor: Bell.

UNDERGRADUATE OR GRADUATE SUBJECTS

Ma 81lab. Advanced Calculus. 2 units; both semesters.

Prerequisites: Ma 1, 2,

This subject is the same as Ma 8, but with reduced credit for graduate students.
Graduate students in mathematics receive no credit for taking this subject.

Instructors: Urner, Trabant.

Ma 101ab. Modern Algebra. 3 units; both semesters.
Prerequisites: Ma 8, reading knowledge of German.
Abstract algebra as developed since about 1910.
Instructor: Bell.

Ma 102ab. Introduction to Higher Geometry. 4 units; both semesters.

Prerequisites: Ma 1ab, 2 abd, 4 ab.

The course covers selected topics in metrical differential geometry and in
algebraic geometry.

Instructor: Wear.

Ma 106ab. Introduction to Theory of Functions of Real Variables.
2 units; both semesters. Required for graduation (B.S.) in mathematics.

Prerequisite: Ma 8ab.

Postulational treatment of real number system, descriptive properties of point
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sets, continuous and discontinuous functions, derivatives and differentials. Riemann
integration, functions of several real variables, implicit functions.
Instructors: Michal, Ward.

*Ma 111. Elementary Thecry of Tensors. 3 units.

Prerequisites: Ma 8, 10.

Fundamental properties of tensors, differential forms, covariant differentiation,
geodesic coordinates, Riemannian differential geometries.

Instructor: Michal.

*Ma 113ab. Geometry. 4 units; both semesters.

Prerequisite: Ma 2abd.

Algebraic geometry; projective geometry; differential geometry; tensor analysis
and its applications to numerous geometrical problems; non-Euclidean geometry;
Riemannian differential geometry; geometry of dynamics; hyperspace; elementary
group theory and its geometrical applications.

Texts: Applications of the Absolute Differential Calculus, McConnell; Rieman-
nian Geometry, Eisenhart; collateral reading.

Instructor: Michal.

Ma 114ab. Mathematical Analysis. 4 units; both semesters.

Prerequisites: Ma 8, 10, and reading knowledge of German.

This course will be offered every alternate year, and covers essentially the same
topics as Ma 201.

Text: Functions of @ Complex Variable, Copson.

Instructor: Ward.

*Ma 118ab. Introduction to Statistics. 3 units; both semesters.
Prerequisites: At least a year of calculus, and a laboratory course in some science.
First semester: Curve fitting by moments, correction for lack of high contact and
for histogram group, introduction to the Pearson family of frequency curves,
including the “normal™ curve. Second semester: Continuation of frequency curves,
coefficients of relationships, including multiple correlation.
Instructor: Dilworth (Alter, alternate).

*Ma 119ab. Introduction to Theory of Numbers. 3 units.

Prerequisites: Ma lab, 2ab.

The fundamental theorem of arithmetic, continued fractions, congruences, Ber-
nouilli numbers, quadratic residues, quadratic forms and other topics in elementary
number theory.

Instructor: Ward.

*Ma 137ab. Real Variables. 3 units; both semesters.

Prerequisites: Ma 8ab or its equivalent.

The real number system; the fundamental concepts of topology and point-set
theory; types of abstract spaces and mappings of spaces, set functions, functionals
and sequences, continuous and discontinuous functions, series and summability
methods, measure of sets, Lebesgue and Stieltjes integration, differentiability, func-
tion spaces and Hilbert space, linear operators.

Instructor: Ward.

*Ma 138ab. Applied Mathematics. 4 units; both semesters.

Prerequisites: Ma 8 or Ma 10.

Matrix calculus, tensor calculus and operational calculus—including Laplace
transform theory and numerical methods. Most of the course will be devoted to
applications of the subjects to vibrations, circuit theory, flutter theory in aero-
nautics, fluid mechanics, elasticity theory, classical dynamics of particles and rigid
bodies, and to modern physics. A brief but adequate introduction to analytic func-
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tions of a complex variable and conformal mapping will be given. The applica-
tions will include airfoil theory and the more advanced portions of Laplace trans-
form theory.

Instructor: Michal.

*Ma 139ab. Topology and Modern Geometry. 3 units; both semesters.

Prerequisites: Ma 8 and Ma 10. '

An introduction to topology, topological algebra and topological spaces. Appli-
cations to various mathematical domains, especially to the foundations of Euclidean
and Non-Euclidean geometries, and to the foundations of differential geometry.

Instructor: Michal.

GRADUATE SUBJECTS

NotE: For all subjects numbered above 200, except 201a, a reading knowledge
of French and German is required.

*Ma 201ab. Modern Analysis. § units; both semesters.

Prerequisites: Ma 8, 10.

Theory of convergence, integration and residues, expansions of functions in
infinite series, asymptotic and divergent series. Fourier series. Differential equations
and function theory, integral equations, the gamma function and the zeta function,
the hypergeometric function and related functions of mathematical physics, elliptic
functions, ellipsoidal harmonics.

Instructor: Bateman.

*Ma 202ab. Modern Theory of Differential Equations. 4 units; both
semesters.

Prerequisites: Ma 10, 107.

Expansion of functions in series, asymptotic expansions. Linear differential
equations in complex domain. Elementary metheds of integration. General theory
of linear differential equations and their solution by definite integrals and contour
integrals. Classification of linear differential equations of the second order.

Instructor: Ward.

*Ma 204ab. Geometrical Transformations and Invariants. § units; both
semesters.

Prerequisite: Graduate standing.

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

Instructor: Bateman.

*Ma 205ab. Theory of Functions. § units; both semesters.

Theory of convergence and infinite processes, properties of continuous and dis-
continuous functions, functions of limited variation, selected topics on analytic
functions, point sets, measure of point sets, Stieltjes integrals, Lebesgue integrals,
Fourier series and integrals, orthogonal functions, convergence in the mean, geometry
of Hilbert space.

Text: The