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OBJECTIVES AND POLICIES OF THE INSTITUTE

W ITH a lively and prophetic vision of the part that science was capable of playing in advancing human welfare
William Barton Rogers (1804-1882), geologist and natural philosopher of the University of Virginia, planned
and worked for nearly a decade prior to the Civil War for the establishment of a great institute of technology.

He selected Boston as the most advantageous location because, as he said, "ever since I have known something of the
knowledge-seeking spirit and the intellectual capabilities of the community in and around Boston, I have felt that it
was the one most certain to derive the highest benefits from a polytechnic institution. The occupations and interes
of the great mass of the people are immediately connected with the applications of physical science, and their quick intelli-
gence has already impressed them with just ideas of the value of scientific teaching in their daily pursuits."

As stated in its charter, granted by the Commonwealth on April 10, 1861, the Institute was established "for the
purpose of instituting and maintaining a society of arts, a museum of arts, and a school of - iustrial science and aiding
generally by suitable means the advancement, development, and practical applications of science in connection with
arts, agriculture, manufactures and commerce." As its first President, Rogers, aided by far-sighted colleagues, set the
Institute squarely on the course laid down in this charter and engendered among the Staff those high ideals of intellec-
tual leadership and public service that have given continuing vitality to the Institute, and that have made it, not the
local institution originally planned but one of national and international influence.

Motivated by the pioneering spirit of its founder, the Institute proceeded rapidly to make many seminal contribu-
tions to education and industry. It pioneered in extending the laboratory methods of instruction as an indispensable
educational technique. It virtually created the modem profession of chemical engineering; its courses in electrical and
aeronautical engineering, in applied physics, and in biological engineering were probably the first in the world. It was the
first technological institution to recognize and provide for the important place of economics in the training of the engineer.

In attaining its present position, the Institute has constantly kept before it three objectives - the education of
men, the advancement of knowledge, and the rendering of service to industry and the nation. It aims to give its students
such a combination of humanistic, scientific, and professignal training as will fit them to take leading positions in a world
in which science, engineering, and architecture are of basic importance. This training is especially planned to prepare
students, according to their desires and aptitudes, to become practising engineers or architects, investigators, business
executives, or teachers. The useful knowledge and mental discipline gained in this training are, however, so broad and
fundamental as to constitute an excellent general preparation for other careers.

Realizing that the Institute trains for life and for citizenship, as well as for a career, its Staff seeks to cultivate
in each student a strong character, high ideals and a worthy purpose, as well as a keen intellect.

Along with his professional work, the student at the Institute devotes a large amount of study to the arts of
expression, both written and oral. Since a high standard of accomplishment is expected, a student planning to attend
the Institute should devote special attention to this aspect of his preparation. This emphasis on expression is a part
of a broad program in the humanities which is included in all regular undergraduate curricula and which aims to deepen
the student's understanding of himself and his environment. There is also a wholesome regard for those extra-curricular
activities which tend to broaden a man's outlook and to give him valuable experience in dealing with people, and these
have. had the cordial support of Faculty and Administration.

To vitalize its educational procedure and to fulfill its objectives, the Institute is placing increasing emphasis on
origintl research in pure and applied science. Experience has demonstrated that teaching of the highest type, especially
in science and its applications, thrives best in an atmosphwre of steady progress in the understanding of the subject
taught. He who is still a student, who is still himself learning, whether it be new relationships of the most fundamental
scientific nature, or sounder and more economical ways of applying scientific knowledge for the promotion of industry and
the public welfare, can best guide those about to enter upon a professional career.

Advancement in professional understanding is best acquired by intimate association with creative workers who
are, through research, extending the boundaries of their professions. The most striking features of research in science and
engineering at the Institute are the spirit of coaperative effort in which it is conducted and the extent to which both
undergraduate and graduate students participate in it as an integral part of their educational experience.

All this makes the Institute a place where a man may study, in the true atmosphere of a professional school, those
aspets of science, architecture, or engineering for which he is qualified, with opportunity to map out his own path with
the aid and counsel of the Staff.

PRESIDENT
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President
KARL TAYLOR CdMPTON

Secretary'
WALTER HUMPHREYS

Treasurer
HORACE SAYFORD FORD

LIFE MEMBERS

WILLIAM CAMERON FORBES
EDWIN SIBLEY WEBSTER

PIERIE SAMUEL DU PONT

HARRY JOHAN CARLSON
GERARD SWOPE
FRANKLIN WARREN HOBBS

JOSEPH WRIGHT POWELL
JOHN EDWARD ALDRED
FRANK WILLIAM LOVEJOY

WALTER HUMPHREYS
VICTOR MACOMBER CUTTER

ALBERT HENRY WIGGIN

Term expires January, 1945
EDWARD R. STETTINIUS, JR.

JOHN RUSSELL MACOMBER
ALFRED LEE LOOMIS

HARLOW SHAPLEY
ALPRED PRITCHARD SLOAN, JR.

LAMMOT DU PONT
FRANK BALDWIN JEWETT
REDFIELD PROCTOR
GODFREY LOWELL CABOT
WILLIAM CHAPMAN POTTER
BRADLEY DEWEY
HENRY ELWYNNE WORCESTER

SPECIAL TERM MEMBERS

Term expires January, 1946
CHARLES ELDRIDGE SPENCER, JR.

FRANCIS JOHN CHESTERMAN
WILLIS RODNEY WHITNEY

GORDON S. RENTSCHLER

VANNEVAR BUSH
WILLIAM EMERSON
RALPH EDWARD FLANDERS

JAMES MADISON BARKER

THOMAS CHARLES DESMOND
J. WILLARD HAYDEN
LOUIS SHATrUCK CATES
MARSHALL BERTRAND DALTON

WILLIAM STARK NEWELL

Term expires January, 1947
WILLARD HENRY Dow

Term expires January, 1948
PHILLIPS KETCHUM

Term expires January, 1949
GEORGE A. SLOAN

PRESIDENT OF THE ALUMNI ASSOCIATION

RAYMOND STEVENS

ALUMNI TERM MEMBERS
Term expires June, 1945

PAGE GOLSAN
EGBERT CHARLES HADLEY
IRVING WHITE WILSON

Term expires June, 1946
EDWARD PENNELL BROOKS
GEORGE JACKSON MEAD
ROBERT ERASTUS WILSON

Term expires June, 1947
RICHARD LYON BOWDITCH
B. EDWIN HUTCHINSON
DUNCAN ROBERTSON LINSLEY

Term expires June, 19 13
FRANCIS ARTHUR BARRETT

WALTER JAY BEADLE
DONALD FELL CARPENTER

Term expires June, 1949

HAROLD BROWN HARVEY

WILLIAM JASON MIXTER

REPRESENTATIVES OF THE COMMONWEALTH

His EXCELLENCY, LEVERETT SALTONSTALL, Governor
HON. FRED TARBELL FIELD, Chief Justice of the Supreme Court
JULIUS ERNEST WARREN, Commissioner of Education

Address correspondence to Masschusetts Institute of Technology.
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OFFICERS OF ADMINISTRATION
President

KARL TAYLOR COMPTON, D;Sc., D.ENG., PH.D., LL.D., D.APP.Sci.
Executive Vice-President

JAMES RHYNE KILLIAN, JR., S.B.

Treasurer
HORACE SAYPORD FORD

ACADEMIC ADMINISTRATION
EDWARD LEYBURN MORE.AND, A.B.. D.ENG. DONALD PORTER SEVERANCE, S.M.

Dean of Engineering (Absent) Assistant Registrar
ROBERT SEATON WILLIAMS, PH.D. WILLIAM NATHANAEL SEAVER, A.B.

Deputy Dean of Engineering Librarian
GEORGs RUSSELL HARRISON, PH.D., D.Sc. BERTHA PRESTON TRULL, A.B.

Dean of Science Assistant Librarian
WILLIAM WILSON WURSTER, A.B. GEORGE W. MORSE, A.B., M.D., F.A.C.S.

Dean of Architecture ) ledical Director
ROBERT GRANVILLE CALDWELL, PH.D., D.LIrr. JOHN WINSLOW CHAMERLAIN, S.B., M.D.

Dean of Humanities Assistant Medical Director (Absent)
JOHN WYMOND MILLER BUNKER, PH.D. JOHN JAMES ROWLANDS

Dean of the Graduate School Director of News Service
HAROLD EDWARD LOBDELL JuHN ELY BURCHARD, S.M. (Absent)

Dean of Students Director, Albert Farwell Bemis Foundation
THOMAS PALM PITRE, B.A. DARD HUNTER, LITT.D.

Associate Dean of Students Curator, Dard Hunter Paper Museum
NATHANIEL MCLEAN SAGE CHARLES FRANCIS PARK, S.B.

Director, Division of Industrial Cooperation Director of the Lowell Institute School
Placement Qjcer ARTHUR LAWRENCE TOWNsEND, S.B.

FRANKLIN LEROY POSTER, Sc.D. Acting Director of the Lowell Institute School
Assistant to Director, RALPH THEODORE JOPE, S.B.
Division of Industrial Cooperation Director, Register of Former Studeits

BRAINERD ALDEN THRESHER. S.B., A.M. HENRY BUGBEE KANE, S.B.
Director of Admissions Director, Alumni Fund

ROBERT MERRIMAN KIMBALL, S.B. WALLACE MASON Ross, B.S.
Administrative Assistant to the President; General Secretary, T. C. A.
Assistant Director of Admissions; PENNELL NUTTING ABORN, A.B.
Personnel Oficer Secretary, Student Employment Butu, T. C. A.

PAUL MAYNARD CHALMERS, A.M. FLORENCE WARD STILES, S.B.
Assistant Director of Admissions Adviser to Women Students

JOSEPH CHRISMAN MACKINNON, R B. HENRY PATRICK MCCARTHY
Registrar Director of Physical Training

DELSERT LEON RHIND
Bursar

Wotorr ANDERS HOKANSON
Assistant Bursar

ARTHUR CLARKE MELCHER S B.
Manager of Division of Laoory Supplies

CARL MAGNUS FRITHIOP PETERSON, S.M.
Superintendent of Buildings and Power

JAMES WILLIAM FRASER MACDONALD
Assistant Superintendent of Buildings and Power

LEICESTER FORSYTH HAMILTON, S.B.
Chairman qf Dormitory Board

AVERY ALLEN ASHDOWN, PI.D.
Master of the Graduate House

ESS ADMINISTRATION
WILLIAM NASH DAVIS, B.S.

Manager qf the Graduate House and
Supervisor of Dormitories

WALTER CROMWELL WOOD (Absent)
Master of the Senior House

HENRY KENNETH Dow, A.B
Manager of Undergraduate Dormitories
and the Senior House

ALBERT WILLIAM BRIDGES
Manager of Walker Memorial and of Dining Service

WILLIAM HAMILTON CARLISLE, JR.
Assistant Manager of Wale Memorial and of
Dining Service
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Aeronautical Engineering
JEROME CLARKE HUNSAKER, Sc.D.

Architecture
WILLIAM WILSON WURSTER, A.B.

Biology and Biological Engineering
FRANCIS OTTO ScHMrrr, PH.D.

Building Engineering and Construction
WALTER CHARLES VOSS, S.M.

Business and Engineering Administration
ERWIN HASKELL SCHELL, S.B.

Chemical Engineering
WALTER GORDON WHITMAN, S.M. (On Leave)

WARREN KENDALL LEwis, PH.D., Sc.D.
Executive Officer

Chemistry
FREDERICK GEORGE KEYES, PH.D., Sc.D. (On Leave)

LEICESTER FORSYTH HAMILTON, S. .
Acting Head

City Planning
FREDERICK JOHNSTONE ADAMS, B.ARcH.

Civil and Sanitary Engineering
JOHN BENSON WILBUR, Sc.D., Acting Head

Economics and Social Science
RALPH EVANS FREEMAN, M.A., B.Lirr.

Electrical Engineering
HAROLD LOCKE HAZEN, Sc.D. (On leave)

CARLTON EVERETT TUCKER, S.B.
Executive Officer

English and History
HOVARD RUSSELL BARTLETT, B.S., A.M.

General Science, General Engineering
RALPH GORTON HUDSON, S.B.

Geology
WARREN JUDSON MEAD, PH.D.

Marine Transportation
LAWRENCE BOYLSTON CHAPMAN, S.B.

Mathematics
HENRY BAYARD PHILLIPS, PH.D.

Mechanical Engineering
JEROME CLARKE HUNSAKER, Sc.D.

Medical
GEORGE W. MORSE, A.B., M.D., F.A.C.S.

Metallurgy
ROBERT SEATON WILLIAMS, PH.D. (On Leave)

CARL FREDERICK FLOE, Sc.D.
Executive Officer

Meteorology
HENRY GARRETT HOUGHTON, JR., S.M.

Executive Officer

Military Science
AUGUSTUS ALLiSON WAGNER, M.S., MAJOR, A.U.S.

Modern Languages
ERNEST FELIX LANGLEY, PH.D.

Naval Architecture and Marine Engineering
HENRY HIRAM WHEATON KEITH, S.B.

Naval Construction and Engineering
HENRY EASTIN ROssELL, S.M. (On Leave)

GEORGE CHARLES MANNING, S.M.
Executive Officer

Physics
JOHN CLARKE SLATER, PH.D. (On Leave)

BERTRAM EUGENE WARREN, Sc.D.
Executive Officer

ADMINISTRATIVE COUNCIL

President
Executive Vice-President
Treasurer
Dean of Engineering

Dean of Science
Dean of Architecture
Dean of Humanities
Dean of the Graduate School
Dean of Students

Director of the Division of Industrial Cooperation
Chairman of the Faculty
Bursar
President of the Alumni Association

President
Executive Vice-President
Dean of Engineering
Dean of Science
Dean of Architecture
Dean of Humanities
Dean of the Graduate School

FACULTY COUNCIL

Dean of Students
Chairman of Committee on Undergraduate Courses
Director of Division of Industrial Coiperation
Chairman of Faculty
Secretary of Faculty
Registrar
Heads of Departments and professional Courses
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OFFICERS OF INSTRUCTION
KARL T. COMPTON, D.Sc., D.ENG., PH.D., LL.D., D.APP.Sct., President

HENRY B. PHILLIPS, PH.D., LL.D., Chairman of the Faculty
GEORGE W. SwE-r, S.B., Secretary of the Faculty

JOSEPH C. MAcKINNON, S.3., Assistant Secretary of the Faculty

MEMBERS OF FACULTY EX-OFFICIIS

KARL T. COMPTON, President
JAMES R. KILLIAN, JR., Executive Vice-President
EDWARD L. MORELAND, Dean of Engineering
GEORCE R. HARRISON, Dean of Science
WILLIAM W. WURSTER, Dean of Architecture
ROBERT G. CALDWELL, Dean of Humanities
JOHN W. M. BUNKER, Dean of the Graduate School
HAROLD E. LOBDELL, Dean of Students
BRAINERD ALDEN THRESHER, Director of Admissions
JOSEPH C. MAcKINNON, Registrar
WILLIAM N. SEAVER, Librarian
THOMAS P. PITRi, Associate Dean of Students
ROBERT M. KIMBALL, Assistant Director of Admissions
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INSTRUCTING STAFF, 1944-1945
(Arranged by Departments)

AERONAUTICAL ENGINEERING

Professors
JEROME CLARKE HUNSAKER, Sc.D.

Professor in charge of the Department

RICHARD H-ARBERT SMITH, PH.D.
Professor of Aeronautical Engineering

CHARLES STARK DRAPER Sc.D.
rofessor of Aeronautical Engineering

Orro CARL KOPPEN, S.B.
Professor of Aeronautical Engineering

JOssPH SHIPLEY NEWELL, S.B.
Professor of Aeronautical Structural Engineering

EDWARD STORY TAYLOR, S.B-.
Professor of Aircrqft Engines

SHATsWELL OBER, S.B.
Associate Professor of Aeronautical Engineering

JOHN RAYMOND MARKHAM
Associate Professor of Aeronautical Engineering

WALTER MCKAY, S.M.
Associate Professor of Aeronautical Engineering

MANFRED RAUSCHER, Sc.D.
Associate Professor of Aeronautical Engineering

AUGUSTUS RUDOLPH ROCOwsKi, S.M.
Associate Professor of Aeronautical Engineering

JOHN DEZENDORP TRIMMER, PH.D. (Absent)
Assistant Professor of Aeronautical Engineering

DELBAR POULEUR KElLY S B
Assistant X~oessor of Aeronautical Engineering

JOSEPH BICKNELL, S.M.
Assistant Professor uf Aeronautical Engineering

RENE HARCOURT MILLER, B.A.
Assistant Professor of Aeronautical Engineering

HOMER RAY OLOPIELD, JR., S.M. JOHN
(Absent) ROB

LAWRENCE BERNBAUM, S.B. FRED

CYRUS HIsAYosHi KANO, S.M.

Instructors
ALBERT DOREMUS, IV, S.M.

ERTCHANNING SEAMANSJR., S.M.

Research Assistants
ERIC WHITNEY WATRISS, S.B.

Assistants

Pai-Moo Ku, D.I.C.

MICHAEL WITUNSKI, S.B.

LEONARD WALTER WEIS, S.B.

ARCHITECTURE
(Including City Planning and Housing)

Professors

WILLIAM WILSON WURSTER, A.B.
Dean of Architecture; Professor of Architecture,

in charge of the Departnent

HENRY LATIMER SEAVER, A.M. Professor of History

LAWRENCE BERNHART ANDERSON M ARCH.
Associate Fssor of Architectural Design

HERBERT LYNEs BECKWITH, M.ARCH. (Absent)
Associate Prqfessor qf Architectural Design

JOHN LYON REID, M.A., M.ARCH. (Absent)
Associate Professor of Architecture

ERNEST NAPOLEON GELOTTE, S.B.
Associate Professor of Construction

EDWARD MELVILLE BRIDGE, S.B.
Assistant Professor of Architectural Practice

BissELL ALoERMAN, M.ARCH. (Absent)
Assistant Professor of Architecture

WILLIAM HOSKINs BROWN, M.ARCH. (Absent)
Assistant Professor of Architecture

Lecturers
SassE , s1s86 ULasse (Absent) Esressios of Gwpki Art ELOT THwiNG PuTNAM, A.B. Architectural History

jowHN Saf mR-LARSEN
hustwtrs

Rossa? CHARLES DEAN, M.ARCH. (Absent)

Assistants
FORsNCE WARD STILES, S.B., Librarian; Adviser to Women Students

MARGARET MALL ViGNoLtEs, A.B., S.B., Assistant Librarian
11



12 INSTRUCTING STAFF

City Planning and Housing
Professors

40ERIcC JOHNSTONE ADAMs, B.ARcH. PLAvaL SHURTLaP A.B., LL.B.
Aseiate Pro essor of City Planning; in charge of the Course Associate Prqfessor of Legislation and Administration

DRAV1AUX BENDER, B.ARCs. M C P
Assistant Professor of City Planning

BIOLOGY AND BIOLOGICAL ENGINEERING

Professors

FRANCIS Orro ScHmiTr, PH.D.
Prof esror of Biology; in charge of the Department

MURRAY PniuP HoRwooD, Pu.D.
Professor of Bacteriology and Municipal Sanitation

BERNARD EMERSON PROCTOR, PH.D. (Absent)
Professor of Food Technology

JosEPH WARREN HoRTON, Sc.D. (Absent)
Associate Professor of Biological Engineering

CHARLES HENRY BLAKE, Pm.D. (Absent)
Associate Professor of Zd~ogy

JOHNr ROBERT Loomswouow, Sc.D.
Associate Professor of Biophysics

RosaRT SAMUEL HARRIS PH D.
Associate rvofessor of Biochemistry of Nutrition

MARSHALL WALKER JENNIsoN, PH.D.
Associate Professor of Bacteriology and Sanitary Biology

RICHARD Scorr BEAR, PH.D.
Associate Prqfessor of Biophysical Chemistry

IRWIN WHITING SIZaiR, PH.D.
Associate PrOfessor of Physiology

BERNARD SIDNEY GoULD, PH.D.
Associate Professor of Biochemistry

CECIL GORDON DUNN, PH.D. (Absent)
Assistan't Professor of Industrial Biology

DAvID FLD WAUGH, PHD.
Assistant Professor of Physical Biology

JOHN COCHRAN SLUDER, Pm.D.
Assistant Professor of Food Technology

KURT SIEGPRIED LIoN, D.ENG.
Assistant Professor of Applied Biophysics

Research
EaNES EARL Lo

cwix. EDWIN HAu
EPWARD LLOYD D
ToRai PAYvi SAL

Lecturers
FREDPRicK CONRAD BLANCI. PH.D. FRANC

Food Technology

Associates Research Assistants
KHART, PH.D. LOUisE PILLSBURY GUILD, B.S.ED.
L, B.Sc., M.A. MARIE AONEs JAKUs, A.B.
UGGAN, PH.D. HELEN SCRUPUTIS LOCKHART, B.S.
o, PH.D. GERTRUDE NIGITINGALE, A.B.

MARY KITrisLD NUTTER, B.S.
VIRGINIA MAY SCHULMAN, B.S.
ELIzABETH WEEKS TAPIA, B.A.

cBs STERN, M.A.
Nutrition

Assistants
EUGENE ROBERT LAWRENCE GAUGHRAN,

B.A., M.S.
HENRY SHERMAN, A.B.

BUILDING ENGINEERING AND CONSTRUCTION

Professors
WALMSa CHARms Vo, SM. HOWARD RAYMOND STALEY, S.M.

Prqfessor of Building Construction; Assistant Professor of Building ConstructionIn charge qf th Department
DEAN PSAnGDY, JR., SM. ALBERT GEORGE HENRY DiETS, Sc.D. (Absent)

Associate Professor qf Structural Design Assistant Professor of Structural Engineering

Assistant
ALBERT JosBPH O'N.LL, S.B.



- I
IF

ERWIN HASKELL SCHELL, S.B.
Professor of Business Management;

in charge of the Department

CHARLES HUNTINGTON PORTER, A.B., S.B.
Professor of Accounting

KARL DICKSON FERNSTROM, S.B. (Absent)
Professor of Business Management

WYMAN PARKHURST FisKE, M.B.A., LL.B., LITr.D. (Absent)
Professor of Accounting; Director of Sponsored

Fellowship Program

Lecturers
FRANKLIN SIMPSON ATWATER, S,B.

ARTHUR WARREN HANSON, A.M., M.B.A.

ALBERT ADAMS SCHAEFER, A.B., LLB.
Professor of Law and Government;

Director of Puerto Rican Fellowship Program
RONALD HERBERT ROBNET, B.S., M.B.A.

Associate Professor of Accounting
Ross McDUFFEE CUNNINGHAM, M.B.A., D.C.S.

Associate Professor of Marketing
GERALD BRUCE TALLMAN, M.B.A., PH.D.

Assistant Professor of Marketing
HERBERT FRANKLIN GOODWIN, S.B.

Assistant Professor of Production Managemqnt

Assistant
OLiVE BARNARD

CHEMICAL ENGINEERING

(Including the School of Chemical Engineering Practice)

Professors

WALTER GORDON WHITMAN, S.M. (Absent)
Professor of Chemical Engineering; in charge of the De-

partment; Director of the School of Chemical neermi g

WARREN KENDALL LEWIS, PH.D., D.Sc.
Professor of Chemical Engineering; Executive Oficer

WILLIAM HENRY McAoAMs, S.M.
Professor of Chemical Engineering

HOyT CLARKE HOTTEL, B.A., S.M.
Professor of Fuel Engineering; Director, Fuels

Research Laboratory
THoMAs KILOORE SHERWOOD, Sc.D.

Professor of Chemical Engineering

HAROLD CHRISTIAN WEBER, D.Sc.
Professor of Chemical Engineering

EDwIN RICHARD GILLILAND, Sc.D. (Absent)
Professor of Chemical Engineering

CLARK SHovs ROBINSON SM. (Absent)
AscteProfessor of Chemical Engineering

Instructors

DONALD BEDDOES BROUGION, Sc.D.
HUGH SUMMsRs GRAHM, B.S.

ERNST ALFRED HAUSER, PH.D.
Associate Professor of Chemical Engineering

HERMAN PAUL MEISSNER., D.Sc.
Associate Professor of Chemical Engineering

ROY POWELL WHITNEY, S.M.
Assistant Professor of Chemical Engineering

CHARLEs ANDERSON STOKES, B.S.
Assistant Professor of Chemical Engineering

JOHNSON EDWARD VIVIAN, S.M.
Assistant Professor of Chemical Engineering; Acting
Director of School of Chemical Engineering Practice

ScOTr WELLS WALCER, Sc.D.
Assistant Professor of Chemical Engineering

GLExN CARBER WILLIAMS, Sc.D.
Assistant Professor of Chemical Engineering

WILLIAM CHARLES BAUER, S.M.
Assistant Profeuso of Chemical Engineering;

Executive Offcer of School of Chemical Engineering Practice

Research Associates

REB VILMA LE BEAU, PH,D.
IRVING DUBIN, S.

ABBOrr BYFIELD, S.M.

MURRAY H. EmsN, B.CH.E.
StDNEY HOWARD GREENFzLD, B.CH.E.

Assistants

JAMES ALLISON LUKER, B.S.
WATERa GRANT MAY, M.Sc.
EDWARD WILSON MERRILL, A. B.

PRESTON PARR, JR., M.S.
JAMES BELLAMY WEAVER, S.B.

INSTRUCTING STAFF

BUSINESS AND ENGINEERING ADMINISTRATION

Professors
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L.-STRUCTING STAFF

CHEMISTRY
(Including the Research Laboratories of Physical, Organic, and Inorganic Chemistry)

Professors
FREDERICK GEoaoz Kayss, PH.D., Sc.D.

Prgfessor Physical Chemistry; in charge of the Depart-
ment; rector of the Research Laboratory of Physical

LuicasTiR FORSYTH HAMILTON, S.B. Chemistry
Professor of Analytical Chemistry; acting in charge of the

MILES STANDISH SHERRILL, PH.D. 110
Professor of Physical Chemistry, Emeritus; Lecturer

EARL BoWMAN MILLARD, PH.D.
Professor of PhyI-al Chemistry

WALTER CECIL SCSUMB, PH.D.
Professor of Inorganic Chemistry; Director of the Research

Laboratory of Inorganic Chemistry
GEORGE SCATCHARD. PH.D.

Professor of Physical Chemistry; Acting Director of
Research Laboratory of Physical Chemistry

JAMES ALEXANDER BEArriE, PH.D.
Professor of Physical Chemistry

AVERY ADRIAN MORTON, PH.D.
Professor of Organic Chemistry; Director of the Research

Laboratory of Organic Chemistry
ERNEST HAMLIN HUNTRESS, PH.D

Professor of Organic Chemistry
WILLIs RODNEY WHITNEY, PH.D., Sc.D., CH.D.

Non-Resident Professor of Chemical Research
LOUis HARRIS, PH.D.

Associate Professor of Physical Chemistry
AVERY ALLEN ASHDOWN, PH.D.

Associate Professor of Organic Chemistry;
Secretary of the Society of Arts

STEPHEN GERSHOM SIMPSON, PH.D.
Associate Professor of Analytical Chemistry

RALPH CHILLINCWORTH YOUNG, PH.D.
Associate Professor of Inorganic Chemistry

SAMUEL CORNETTE COLLINS, PH.D.
Associate Professor of Physical Chemistry

ARTHUR RANDALL DAVIs, PH.D.
Associate Professor of Inorganic Chemistry

GERHARD DIETRICHSON, PH.D.
Associate Professor of Physical Chemistry

ROBERT CASAD HOCKETT, PH.D. (Absent)
Associate Professor of Organic Chemistry

NICHOLAS ATHANASIUS MILAS, PH.D.
Associate Professor of Organic Chemistry

CHARLES MONTGOMERY WAREHAM, S.B.
Associate Professor of Inorganic Chemistry

EDMUND LEE GAMBLE, PH.D.
Assistant Professor of Chemistry

GEORGE GLOVER MARVIN, PH.D.
Assistant Professor of Chemistry

ISADORE AMDUR, PH.D.
Assistant Professor of Chemistry

LAWRENCE JOSEPH HEIDT, PH.D.
Assistant Professor of Chemistry

CLARK CONKLING STEPHENSON, PH.D.
Assistant Professor of Chemistry

ALBERTO FREDERIC THOMPSON, JR., PH.D. (Absent)
Assistant Professor of Chemistry

THOMAS ROBINSON PIRIE GIBB, JR., PH.D.
Assistant Professor of Chemistry

JOHN WITHERS IRVINE, JR., PH.D.
Assistant Professor of Chemistry

WALTER HucO STOCKMAYER, PH.D.
Assistant Professor of Chemistry

WILLIAM MONTGOMERY HEARON, PH.D. (Absent)
Assistant Professor of Chemistry

THOMAS PALM PITRE, B.A.
JOHN LEONARD OHLSON, PH.D.
ROBERT MOODY SHERMAN, S.B.

EUGENE RABINOWITCH, PH.D.

JAMES BRADFORD AMEs, S.B.
JEAN DAVIDSON BROWN, M.A.

MURIEL ETHEL TURNER HOLDEN, M.A.

HOWARD TASKER EVANS, JR., S.B.
CAROLYN KLEIN Firz, PH.D.

Instructors
DOUGLAS GEORGE BANNERMAN, B.S.,

M.A.
HEWITr GRENVILLE FLETCHER, JR.,

PH.D.

Research Associates
ALEXANDER BROWN, PH.D.
MORRIS ZIEP, PH.D.

Research Assistants
GONZALO CONSTANTINO DOCAL, S.B.
FRANK XAVIER GROssi, A.B.
ELIZABETH LEE SHEFFIELD, A.M.

Teaching Fellows
MiYuuiSLOUtsE POLLOcK, B.S.

Assistants
ROBERT REYNOLD'MARSALL, S.B.
FRANKLIN ELWOOD MORRIS, B.S.
HUGH EDWIN RAMSDEN, S.B.

SHEPPARD YOUNG TYREE, JR., S.B.
HOWARD IRVING FITz, LL.B., S.M.

ALLEN SCATrERGOOD, PH.D.

REBECA ELAINE EMILY SPENCER,
B.A.

ZELMA WEISS, B.S., M.A.

BARBARA FRANCES VAN TASSEL, A.B.

JOHN GEORGE SCHUDEL, JR., S.B.
KEITH ELDEN WHITMORE, A.B.
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INSTRUCTING STAFF

CIVIL AND SANITARY ENGINEERING

Professors

JOHN BENSON WILBUR, Sc.D.
Professor of Structural Engineering;
Acting in charge of the Department

CHARLES BLANEY BREED, S.B-.
Professor of Civil Engineering

GEORGE EDMOND RUSSELL, S.B.
Professor of Hydraulics, Emeritus; Lecturer

JOHN BRAZER BABCOCK, 3D, S.B.
Professor of Railway Engineering

WILLIAM EDWARD STANLEY, C.E.
Professor of Sanitary Engineering

WALTER MAXWELL FIPE, S.M.
Associate Professor of Structural Engineering

EUENE MIRABELLI, S.B.
Associate Professor of Structural Design

Instruct

JOHN LOWE, III, S.M.

Assistants
SING HON LOUIE, B.S.

JOHN DONALD MITsCH, S.B.
Associate Professor of Structural Engineering

DONALD WOOD TAYLOR, S.M.
Associate Professor of Soil Mechanics

ALEXANDER JAMIESON BONE, S.M.
Assistant Professor of Highway Engineering

ARTHUa CLAUDE RUGE, Sc.D.
Assistant Professor of Engineering Seismology

ALLAN THURSTON GIPPORD, S.B.
Assistant Professor of Hydraulic Engineering

CHARLES HEAD NORRIs, Sc.D.
Assistant Professor of Structural Engineering

HERMAN JAMEs SHEA, S.B.
Assistant Professor of Surveying

ors
CNARLEs FRANKLIN PECK, JR., S.M.

ECONOMICS AND SOCIAL SCIENCE

Professo-s

RALPH EVANS FREEMAN, M.A., B.Lrnr.
Professor of Economics; in charge of the Department

DONALD SKEELE TUCKER, PH.D.
Professor of Economics

WILLIAM RUPERT MACLAURIN, M.B.A., D.C.S.
Professor of Economics;

in charge of the Industrial Relations Section
DOUGLASS VINCENT BROWN, PH.D.

Professor of Industrial Relations

F. ALEXANDER MAGOUN, S.M.
Associate Professor of Human Relations

BRAINERD ALDEN THRESHER, S.B., A.M.
Associate Professor of Economics; Director of Admissions

PAUL PIGORS, PH.D.
Associate Professor of Industrial Relations

RICHARD MERVIN BISSELL, JR., PH.D. (Absent)
Associate Professor of Economics

DOUGLAS MURRAY MCGREGOR, PH.D.
Associate Professor of Psychology

HAROLD ADOLPH FREEMAN, S.B.
Associate Professor of Statistics

PAUL ANTHONY SAMUELSON, PH.D.
Associate Professor of Economics

CHARLES ANDREW MYERS, PH.D.
Assistant Professor of Industrial Relations

IRVING KNICKERBOCKER, PH.D.
Assistant Professor of Psychology

DANIEL CARLSON VANDERMEULEN, A.B.

Instructors

ROBERT LYLE BISHOP, A.M.
FINN THEODORE MALm, B.S.

ALEX BAVELAS, B.S., M.A.
MELVIN JAMES SEGAL, PH.D.

Research Assistants

RosAuNE JOYCE HARMAN, A.B. BARBARA KLINGENHAGEN, A.B.

Teaching Fellow

LAWRENCE ROBERT KLEIN, B.A.

Assistant

BEATRICE ALLEN ROGERS, A.B., B.S.

/
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INSTRUCTING STAFF

ELECTRICAL ENGINEERING
Professors

HAROLD LOCKE HAZEN, Sc.D.
Professor of Electrical Engineering;

in charge of the Department
CARLTON EvER E'sr TUCKER, S.B.

Professor of Electricl Engineering;
Executive Oficer

RALPH RESTIBAUX LAWRENCE, S.B.
Professor of Electrical Machinery, Emeritus; Lecturer

WILLIAM HENRY TIMBIE, A.B.
Professor of Electrical Engineering and Industrial Practice

HERBERT BRISTOL DWIGHT, D.Sc.
Professor of Electrical Machinery

WALDO VINTON LYON, S.B.
Professor of Electrical Machinery

RALPH GORTON HUDsON S B
Professor of Electrical Enghieering; in charge of Course IX

RALPH DECKER BENNETT, P.,.D. (Absent)
Ptofessor of Electrical Measurments

EDWARD LINDLEY BOWLES, S.M. (Absent)
Professor of Electrical Communications

MURRAY FRANK GARDNER, S.M.
Professor of Electrical Engineering

ERNST ADOLPH GUILLEMIN, PH.D.
Professor of Electrical Communications

CLIFFORD EARL LANSIL, S.B.
Associate Professor of Electrical Engineering

RICHARD DUDLEY FAY, A.B., S.B.
Associate Professor of Electrical Communications

LoUis FRANK WOODRUFF, S.M. (Absent)
Associate Professor of Electric Power Transmission

IKARL LELAND WILDES, S.M.
Associate Professor of Electrical Engineering

JAYSON CLAIR BALSBAUGH, S.M.
Associate Professor of Electric Power Production and

Distribution
RICHARD HENRY FRAZIER, S.M.

Associate Professor of Electrical Engineering

PARRY MOON, SM.
Associate Professor of Electrical Engineering

HAROLD EUGENE EDGERTON, Sc.D.
Associate Professor of Electrical Measurements

SAMUEL HAWKS CALDWELL, Sc.D.
Associate Professor of Electrical Engineering

ARTHUR ROBERT VON HIPPELC, PH.D.
Associate Professor of Electrical Engineering

WILMER LANIER BARROWd Sc.D. (Absent)
Associate Professor of Electrical Communications

GORDON STANLEY BROWN, Sc.D.
Associate Professor of Electrical Engineering

JOHN GEORGE TRUMP, Sc.D. (Absent)
Associate Professor of Electrical Engineering

TRUMAN STRETCHER GRAY Sc D
Associate Professor of Engineering Electronics

ARTHUR EUGENE FITZGERALD, Sc.D.
Associate Professor of Electrical Engineering

WILLIAM HENRY RADFORD, S.M.
Associate Professor of Electrical Communications

WILLIAM Morr HALL, Sc.D. (Absent)
Assistant Professor of Electrical Communications

CHARLES KINGSLEY, JR., S.M.
Assistant Drofessor of Electrical Engineering

MALCOLM STRONG MCILROY E E.
Assistant Professor of Electrical Engineering

LYMAN MINER DAWES, S.B.
Assistant Professor of Industrial Applications

JAMES EDWARD MULLIGAN, S.M. (Absent)
Assistant Professor of Electric Power Production

LAWRENCE BAKER ARGUIMBAU, S.B.
Assistant Professor of Electrical Communications

JAMES ALBERT WOOD, JR., PH.D.
Assistant Professor of Electrical Engineering

ALBERT CARRUTHERS HALL, Sc.D.
Assistant Professor of Electrical Engineering

WILLIAM RODERT SAYLOR, S.M.
(Non-Resident)

KENNETH JOsEPH GERMESHAUSEN,
SB.

SASANEDoIN MAHMUT PENMEN, S.M.
JOHN GRIMES LINviLL, A.B., S.B.

Instructors

DONALD PIERCE CAMPBELL, S.M.

Research Associates

WILCOx PRArr OvERBscK, S.B. (Absent)
RICHARD TAYLOR, S.M.

Research Assistant

BERNARD THOMAS SVIHEL, B.S.-

Assistants

WILLIAM KIRBY LiNviLL, A.B.
ROBERT PAGE MACK, B.E.

JAMES NORTON THURSTON, S.M.

HERBERT EARLE GRIER, S.M.
ROBERT WILLIAM CLOUD, S.M.

WILLIAM PETER McNULTY, B.E.
ANDREW WALTER PLONSKY, S.B.
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HOWARD RUssELL BARTLETT, B.S., A.M.
Pwfessor of English and History; in charge of the Department

PsENmaw RouERTs, A.M.
Associate Professor of History

MAfTHEW RICHARD COPiTHORNE A.B.
Associate Professor of English

PREDsRicK GARDINER PASSETT, JR., A.M.
Associate Professor of English

DEAN MATISON FULLER, A.B.
Associate Professor of English; Director of Dramatics

WILLIAM CHACE GREENE, PH.B., M.A.
Associate Professor of English

THEODORE SMTH, A.M. (Absent)
Associate Professor of History and International Relations

PAUL CONANT EATON, S.B., A.M. (Absent)
Assistant Prossor of English

WALTER PRANcIS URBACH, A.M.
Assistant Professor of English

LYNWOOD SILVESTER BRYANT, A.M.
Assistant Professor of English

GEORoE DE SANTILLANA, PH. D.
Assistant Professor of the History of Science

PAUL MAYNARD CHALMERS, A.M.
Assistant Professor of English; Assistant Director

of Admissions
JOHN BE RAE, PH.D.

Assistant Professor of History
KARL WOLFGANG DEUTscH, PH.D. (Absest)

Assistant Professor of History

RALPH SAMUEL BATES, PH.D.(Absent)
EDWARD FRANKLIN PERRY, A.M.
THsODORE WOOD, JR., S.B., A.M.

(Absent)

Instructors

CHARLES BURTON WOODS, PH.D.
STUART EDGERLY, A.M.

SIDNEY GILBERT MORSE, PH.D.
LESLIE MAHIN OLIVER, B.Sc., A.M.
EVERETT LAMONT GETCHELL, PH.D.

GEOLOGY

Professors
WARREN JUDSON MEAD, PH.D.

Professor of Geology; in charge of the Department
FREDERICK KUHNE MORRIS, PH.D.

LOuis BYRNE SLicHTER, PH.D. (Absent) Professor of Geology
Professor of Geophysics

MARTIN JULIAN BUEROER, PH.D.
Professor of Mineralogy and Crystallography

WALTER HARRY NEWHOUSE, PH.D. (Absent)
Professor of Economic Geology

HAROLD WILLIAMS FAIRBAIRN, PH.D.
Associate Professor of Petrology

ROaERT RAKES SHROcx, PH.D. (Absent)
Associate Professor of Geology

ROLAND DANE PARKS, E.M., M.S. (Absent)
Assistant Professor of Mineral Industry

WALTER LUciUs WHITEHEAD, PH.D. (Absent
Assistant Professor of Geology

Research Associates

CHAIM LEEs PEKERIs, Sc.D. (Absent)
ROLAND FRANK BEBRS, PH.D.

MATHEMATICS

Professors
HENRY BAYARD PHILLIPS, PH.D., LL.D.

Professor of Mathematics; in charge of the Department;
Chairman of the Faculty

FRANK LAUREN HITCHCOCK, PH.D.

NoRET WIENER, PH.D. Professor qf Mathematics

PHILIP RANI, PH.D. Proessor of Mathematics
Professor of Mathematics

RAYMOND DONALD DOUoLAss, PH.D. Sc.D.
q~oeso f Mathematics

D1RK JAN STRUIK, PH.D.
Professor of Mathematics

PRESo0T DURAND CROUT, PH.D.
Associate Prqfessor qf Mathematics

RosEaT HORTON CAMERON, PH.D.
Associate Professor qf Mathematics

NORMAN LEVINSON, Sc.D.
Associate Professor of Mathematics

GEORGE PROCTOR WADSWORTH, PH.D.
Associate Professor of Mathematics

SAMUEL DEMiTFY ZELDIN, PH.D.
Assistant Professor of Mathemts

ALFRED HOBLTIELLE CLIFORD, PH.D. (Absent)
Assistant Professor of Mathematics

ERIC REISNER, DR. ING., PH.D.
Assistant Professor of Mathematics

FRANcIs BEONAUD HILDEBRAND, PH.D.
Assistant Professor of Mathematics

RAPHAEL SALEM, Sc.D.
Assistant Professor of Mathematics

GEORGE BRiNToN THOMAS, JR., PH.D.
Assistant Professor of Mathematics

17INSTRUCTING STAPF

ENGLISrI AND HISVORY

Professors
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PHILIP RUSSELL WALLACE, PH.D.
(Absent)

INSTRUCTING STAFF

Instructors
WARREN SIMms LOuD, S.B.
DONALD LAURENCE THOMSEN, JR.

B.A.
Assistant

LAWRENCE RUSSELL NORWOOD, A.B.

MECHANICAL ENGINEERING
(Including Textile Technology)

Professors

STEPHEN HARRY CRANDALL, M.E.

JEROME CLARKE HUNSAKER, Sc.D.
Professor in charge of the Department

GEORGE WRIGHT SWETr, S.B.
Professor of Machine Design; Secretary of the Faculty

CHARLES FAYETTE TAYLOR PH.B, M.E.
Professor of Automotive Engineering

GORDON BALL WILKES, S.B.
Professor of Heat Engineering

Professor of Mechanical Engineering
ALFRED VICTOR DE FOREsT, S.B.

Professor of Mechanical Engineering
CARL RICHARD SODERBERG, S.B.

Professor of Mechanical Engineering
JOSEPH HENRY KEENAN, S.B.

Professor of Mechanical Engineering
CHARLES WINTERS MACGREGOR, PH.D.

Prqfessor of Applied Mechanics
JACOB PIETER DEN HARTOG, PH.D. (Absent)

Professor of Mechanical Engineering
THEODORE HOWARD TAPT, S.B.

Associate Professor of Heat Engineering
LAWRENCE SOUTHWICK SMITH, S.B.

Associate Professor of Applied Mechanics
ADDISON FRANCIS HOLMES, S.B.

Associate Professor of Applied Mechanics
JEssE JENNINGS EAMES, S.B.

As ociate Professor of Mechanical Engineering
IRVING HENRY COWDREY, S.B.

Associate Professor of Testing Materials
WILLIAM HENRY JONES S.B-

ssociate Professor of Heat Engineering
JAMS HOLT, S.B.

Associate Professor of Mechanical Engineering
JOHN MOYEs LESSELLS, B.SC.

Associate Professor of Mechanical Engineering

ARTHUR LAWRENCE TOWNsEND, S.B.
Associate Professor of Mechanical Engineering;

Acting Director of the Lowell Institute School
CARL LOUis SVENsON, S.M.

Associate Professor of Heat Engineering
ARCHIBALD WILLIAM ADKINS, A.B., S.B.

Associate Professor of Applied Mechanics
ALVIN SLOANE, B.S.

Associate Professor of Applied Mechanics
PETER EDWARD KYLE, M.E., S.M.

Associate Professor of Mechanical Engineering
WILLIAM MACGREGOR MURRAY, SC.D.

Assistant Professor of Mechanical Engineering
JOHN ANTHONY HRONES, SC.D.

Assistant Professor of Mechanical Engineering

CHRISTIAN ERNEST GROSSER, S.M.
Assistant Professor of Mechanical Engineering

AUGUST LUDWIG HEssELSCHWERDT, JR., S.M.
Assistant Professor of Mechanical Engineering

BRANDON GARNER RIGHTMIRE, Sc.D.
Assistant Professor of Mechanical Engineering

ASCHER HERMAN SHAPIRO S B
Assistant 'rfessor of Mechanical Engineering

JOHN EDWARD ARNOLD, B.A., S.M.
Assistant Professor of Mechanical Engineering

EDWARD LANGDON BARTHOLOMEW, JR., S.M.
Assistant Professor of iechanical Engineering

FREDERICK REUTER EVANS, M.E., S.M.
Assistant Professor of Mechanical Engineering

JOSEPH KAYE, PH.D.
Assistant Professor of Mechanical Engineering

DEANE LENT, A.B.
Assistant Professor of Drawing

EDWARD REGINALD VAN DRIEST, PH.D.
Assistant Professor of Mechanical Engineering

Lecturers
WAYLAND SOLON BAILEY, M.S.

RicHAR 1
(Absent)

LucIEN R
Fas BE

M.S. (A

ARTHUR B
ROBERT B

Applied Mechanics

Instruct
JPHAM BRYANT, S.M. FRANK JOHN MEHRIN

ROBERT PLUNKETr, S.
OMAIN VIANEY, B.S. MALCOLM SANDELL BU
LLCHAMsERs HAYS, A.B., FRED WILSON HuNTot
bsent)

Technical Ins
ROwN ENGLISH CHARLES ARTHUR But
UTrRPIEL.D CHENEY RALPH JOHN BOWLEY

Research As

JOHN TOWNSEND BURWELL, JR., PH.D. (Absent)

Research Aso
TRRLING BURR. S.B. PAUL ROBERTS SHzEvl

ALBERT EDWARD WHITTAKER, ED.M., B.S.
Applied Mechanics and Kinematics

Ors
GER, S.M. HARRY MAJORS, JR., M.S.
B. (Absent) JAMES VAN DEUSEN EPPES, B.A., M.S.
IRTON, SM. JOHN CROCKER FISHER, B.A.
N, B.S. GARDNER MASON KETcHUM, S.M.

tructors
.PINCH CLARENCE WILL.AM CHRISMIANSU1

FREDERICK HAROLD ANDERsON
(Absent)

sociates
DEAN ABNER FALES, S.B.

WILPRiD LEO WALSHGso"as
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Textile Technology

Professors
EDWARD ROBINsON SCHWARZ, S.B. KENNETH RUssELL Fox, B.T.E., S.M.

Prqfessor of Textile Technology, in charge Assistant Ptofessor of Textile Technology

Research Assistants
HAROLD HINDMAN, S.M. CYRIL MANUEL KROOK, S.B.

MEDICAL DEPARTMENT

GEORGE W. MORSE, A.B. -M.D., F.A.C.S. WALTER ORVILLE BLANCHARD, %.B., M.D.
Professor; Medical birector; in charge of the Department Assistant to Medical Director

HAROLD EDWARD LOBDELL RUssELL FIRTH SHELDON, A.B., M.D.
Dean of Students Assistant to Medical Director

OHN WINSOW CHAMBERLAIN, S.B., M.D. (Absent) EDWARDAssistant to Medical Director
Assistant Medical Director

JOHN MILNE MURRAY, B.S., M.D. (Absent)
BENJAMIN ERNEST SIBLEY, A.B., M.D. Psychiatrist

Assistant to Medical Director GAYLORD PALMER COON, M.Sc., M.D.
Psychiatrist

HARLAND FRANcIS LANCASTER, B.S., M.D. (Absent) JOHN JOsEPH GIBBONS, D.M.D., F.A.C.D.
Director of Dental Service

RUTLEDOE WILLIAM HOWARD, A.B., M.D. ARTHUR HENRY WUEHRMANN, D.M.D.
Assistant to Medical Director Assistant Dentist

METALLURGY
(Including Mineral Dressing and Ceramics)

Professors
ROBERT SEAION WILLIAMs, PH.D. JOHN TORREY NORTON, Sc.D.

Prqfessr qf Physical Metallurgy; in char of th Professor qf the Physics of Metals
Department; Depuy Dean of Enginering u scHAWVROSB

CARL FREDERICK FLoE, Sc.D. FREDERIcK HARwOOsOR'oN, S.B.
Associate Professor of Physical Metallurgy; Executive O er Pfessor of Ceramics

Gz~o BOKRWATERHOUSE PH D., D.MzT. (Absent) Fwec's BITTER, PH.D. (Absent,
GEORGE BOOKER Wrs r of Process Metallurgy Associate Professor of the Physics of Metals.

CHARLES E LOcKE, S.B. JOHN WULF, D.Sc.
Prqfessor of Mining Engineering and Ore Dressing, Associate Professor of Physical Metallurgy

Emeritus; Lecturer M

JOHN CHIPMAN, PH.D., Sc.D. (Absent) Associate Professor of Physical Metallurgy
Professor qf Process Metallurgy

CARLE REED HAYWARD, S.B. REINHARDT SCHUHMANN, JR., Sc.D.
Professor of Process Metallurgy Assistant Professor of Mineral Dressing

ANTOINE MARC GAUDIN, E.M., Sc.D. DANIEL ROsENrHAL, D.ENG.
Richards Professor of Mineral Dressing Assistant Professor of the Physics of Metals

VICTOR OLIVER HOMERBERO, Sc.D. ANDREW LEIGH JOHNsON, Sc.D.
Professor of Physical Metallurgy Assistant Professor of Ceramics

Instructors
HENRY RUSH SPEDDEN, JR., M.S. (Absent) MICHAEL BERLINER BEVER, D.IUa., M.B.A., Sc.D.

Technical Instructors
RuPus COOK REED, S.M. RICHARD DUwAINE POTrER, S.M.

Research Associates
MARIA TELKEs, PH.D.* PUN KIEN KoH, Sc.D. STEWART GAILEY FLETCHER, Sc.D.

Research Assistants
ROBERT TURNER HOWARD, S.B. SAHAP SEPKATi KOcATOPcU, S.M. DONALD HERBERT WHITMORE, JR.,

DAvID SMITH McLELLAN, S.B. B.MET.E.

Assistant
RIcHARD NELSON PALMER, B.A., S.M.

*blar Energy Conversion ReserIk



INSTRUCTING STAFF

METEOROLOGY

Professors
HENRY GAAkrnr HouaNoN, JR., S.M.

Auociate P qfsor if Meteorology; Bxecutive Qicr
Hum CuRTS WsttaTr, PH.D.

Associate Professor qf Meteorology
BxRNHAED HAURWITz, PH.D.

Associate Professor qf Meteorology

In'

MARGARET WHrrcOMB, S.M.
EDWARD MORGAN BROOKS, A.B., S.M.
ROBERT MORTON CUNNINGHAM, S.B.

JAMES MuRDocH AusTIN, Sc.D.
Associate Professor of Meteorology

THOMAS FRANCIS MALONE, B.S.
Assistant Prqfessor of Metsorology

structors

ETHAN ALLEN MURPHY
LEON FRANKLIN GRAVES, B.S., M.A.
SAMUEL PENN, B.S.

ALAN COGsWELL BvUns, A.B., S.M.
LucILLE CHARRON, A.B., S.M.

FRANK THEODORE BODURTHA, B.S.
PARKER NEWHALL CHICK, B.S.
RICHARD-ANsEL CRAIG, A.B.
FRANciS KAYE DAvis, JR., B.S.
MAGDALENE HEYMANN

MARION GERALDINE HOGAN, A.B.

Research Associates

Research Assistants

Assistants

ALBERT NELSON DINGLE, M.S.
WALLACE EGBERT HOWELL, S.M.

WILLIAM HOWARD KLEIN, M.S.
JAMES EDWARD McDONALD
RAYMOND CLARENCE STALEY, B.A.
ANTHONY EDWARD TANCRETO, B.S.
HORACE WOOD, JR., B.S.

ALICE MAY HOLLAND

MILITARY SCIENCE AND TACTICS

Professors;

Auoustus ALLIsON WAGNER, M.S., Major, Ordnance Depart-
neit Reserve

Professor of Military Science and Tactics;
in charge of the Department

LAWRENCE JOSEPH CUDDIRE, A.M., Captain Infantry Reserve
Assistant Professor of Military aclence and Tactics

DONALD MCALLISTER BS, Captain Field Artillery Reserve
Assistant refessor of Military Science and Tactics

Instructors

AtaxANDER HOLMES, Master Sergeant, D.E.M.L., Coast FREDERICK CHARLaS PsTuRs, Technical Sergeant, Ordnance
Artillery Corps Departnent Armorer

SAuEL LEROY FRaY, Staff Sergeant, D.E.M.L., Chemical
Warfare Service Armorer

MODERN LANGUAGES

Professors

BawnS? FaIx LANGLEY, PH.D.
Professor qf Flrench, Emeritus; Lecturer

HRmAN RuooLan KuRRauLMYsR, PH.D.
Professor of German

FRANCIS MORTON CURRIER, PH.D.
Assistant Professor of German

RICHARD FELIx KOcH. A.M.
Assistant Professor of Modern Languages

Instructor

GEOROS ALXANDROVICH ZNAMENsKY, B.D., ED.M.
Russian
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NAVAL ARCHITECTURE AND MARINE ENGINEERING

Professors
HENRY MtRAM WHEATON KEIT, S.B.

Prof essor of Naval Architecture;
in charge of the Department

LAWRENCE BOYLSTON CHAPMAN, S.B.
Pgf essor qf Marine Transportation and Marine Engineering;

in charge of Course XIII-C
HENRY EASTIN ROSSELL, S.M. (Absent)

Professor of Naval Construction; in charge of Course XIII-A
PRANK MENDELL LEwIs

Prqfessor of Marine Engineering

CHARLES SHERIDAN JOYCE, CAPTAIN, U S N Retired
Professor of Naval Engineering

GEORGE CHARLES MANNING, S.M.
Professor of Naval Architecture-

Executive Officer of Course Xiii-A
EVERS BURTNER, S.8.

Associate Professor of Naval Architecture
and Marine Engineering

HARLAN TURNER, JR., S.B.
Assistant Professor of Naval Architecture

Instructors
WALTER WOOD ROBERTSON JERE ROGERS DANIELL, S.B.

PHYSICS

Professors
JOHN CLARKE SLATER, PH.D. (Absent)

Professor of Physics; in charge of the Department
BERTRAM EUGENE WARREN, Sc.D.

Professor of Physics; Executive Ojicer
NEWELL CALDWELL PAGE, S.B.

Professor of Electricity
GEORGE RUSSELL HARRISON, PH.D., D.Sc.

Dean of Science; Professor of Physics
ARTHUR COBB HARDY, Sc.D.

Professor of Optics and Photography,
PHILIP MCCORD MORSE, PH.D., Sc.D.

Professor of Physics
MANUEL SANDOVAL VALLARTA, Sc.D., PH.D. (Absent)

Professor of Physics
JULIUS ADAMs STRATTON, Sc.D.

Professor of Physics
HANS MUELLER, D.Sc.

Professor of Physics
WAYNE BUCKILEs NOTTINGHAM, PH.D.

Professor of Physics
NATHANIEL HERMAN FRANc, Sc.D.

Professor of Physics
PRAMS WESTON SEARS, S.M.

Professor of Physics
RoBERT JEMisoe, VAN DE GRAAPF, PH.D D Sc

Associate I'rofesso of Physics

DONALD CHARLES STOCKBARGER, Sc.D.
Associate Professor of Physics

JOSEPH CANON BOYCE, PH.D.
Associate Professor of Physics

ROBLEY DUNGLISON EVANS, PH.D.
Associate Professor of Physics

WILLIAM PHELPS ALLIS, D.Sc. (Absent)
Associate Professor of Physics

MILTON STANLEY LIVINGSTON, PH.D. (Absent)
Associate Professor of Physics

GEORGE GRAHAM HARVEY, PH.D. (Absent)
Associate Professor of Physics

EDWARD STONEsTREET LAMAR, PH.D. (Absent)
Assistant Professor of Physics

WALTER EDWARD ALBERTSON, PH.D. (Absent)
Assistant Prqfessor qf Physics

WILLIAM WIEsR BUECHNER, PH.D.
Assistant Professor of Physics

SEIBERT QUIMBY DUNTLEY, Sc.D.
Assistant Professor of Physics

CL.ARK GOODMAN, PH.D.
Assistant Professor of Physics

CHARLES FRANCIS SQUIRE, PH.D. (Absent)
Assistant Professor qf Physics

Instructors
SANORN CONNER BROWN, M.A.
MARTIN DEUTSCH, PH.D. (Absent)
HERMAN FESHBACH, PH.D.
LAPwO TiZA, PA.D.
WiuAM FRANCIS WuTMORE, PH.D.
JAMES RAND McNALLY, JR., PH.D.

EDWARD HERBERT EsERHARDT, B.A.

ZNENRIK BRUYNBS, S.M.

Research Associates
CHARLES WILCOX SHEPPARD, PH.D.
ERIC THACHER CLARKE, PH.D.
RICHARD EDWARD HONIG, PH.D.

Teaching Fellow*
LEONARD MULDAWER, A.M.

Assistants

CYRIL MANTON HARRIS, M.A.
EaN THEODOREa LARSON, B.S.

Research Assistants
MIRIAM AMALIE LIPSCHUTZ, BA.
CATHARINE LOUisa WINGATE, B.S.

HUGH BARTEL WILLIAMS, B.S.

ROBERT KIDDER OSBORNE, S.B.
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DIVISION OF HUMANITIES
ROsERT GRANVILLE CALDWELL, PH.D., D.LiTr., Dean of Humanities; in charge of the Division

The Division of Humanities includes the Departments of ENGLISH AND HISTORY, ECONOMICS AND SOCIAL SCIENCE, and
MoozaH LANGUAGES, and the SECTION OF GENERAL STUDIES.

General Study subjects are given by members of the staffs of various Departments.

Chairman of the Committee on the Technology Museum
ARTHUR CHACE WATSON, A.B. (Absent)

Curator of the Dard Hunter Paper Museum
DARD HUNTER, LITT.D.

Honorary Curator of the Nautical Museum
JAMES ROBERTSON JACK

DIVISION OF INDUSTRIAL COOPERATION

NATHANIEL MCLEAN SAGE JOHN NEILON HIGGINS, S.B., A.M. (Absent)
Director; Placement Officer Assistant to the Placement Officer

FRANKLIN LEROY FOSTER, Sc.D. ROBERT COLLINS EDDY, B.S.
Assistant to Director Associate Professor. On special assignment

CARLTON EVERETT TUCKER, S.B.
Profcssor o Electrical Enineering; RONALD HERBERT ROBNETT, B.S., M.B.A.

Undergraduate flacement Associate Professor of Accounting; Fiscal Officer

EVELYN BARTLETT YATES, B.A. Ross MCDUFFEE CUNNINGHAM, M.B.A., D.C.S.
Alumni Placement Assistant Professor of Marketing; Assistant Fiscal Office,

SECTION OF GRAPHICS

Professors

JOHN THOMAS RULE, S.B.
Associate Professor of Drawing and Descriptive Geometry;

in charge of the Section

ARTHUR LINDSAY GOODRICH, S.B.
Associate Professor of Drawing and Descriptive Geometry

EARLE FRANCIS WATTS, S.B.
Associate Professor of Drawing and Descriptive Geometry

DOUCLAS PAYNE ADAMS, S.B., A.M.
Assistant Professor of Drawing and Descriptive Geometry

WALTER CARL EBERHARD, S.B.
Assistant Professor of Drawing and Descriptive Geometry

GERALD PUTNAM, S.B.
Assistant Professor of Drawing and Descriptive Geometry

Instructors
CHARLES MATTHEW CUIL, S.B.
CHARLES HAROLD ROGERS, B.S.

ALBERT FARWELL BEMIS FOUNDATION

PROFESSOR JOHN ELY BURCHARD, S.M. (Absent) Director

Research Assistant
MARGARET CLARK HOPKINS

WILLIAM NATHANAEL SEAVER, A.B.
BERTHA PRESTON TRULL, A.B.

STAFF OF THE INSTITUTE LIBRARY

RUTH MCGLASHAN LANE, ED.M.

MIRIAN SPRAGUE SMITH, B.S.
MARGUERITE CHAMBERLAIN, A.B.,

B.S.

GUEST OF THE INSTITUTE

HARLAN TRUE STETSON, PH.D.



PROFESSORS EMERITI

ARCHITECTURE
WILLItAM EMERSON, D.A.

Professor of Architecture, Emeritus

WILLIAM HENRY LAWRENCE, S.B.
Prqfessor qf Architectural Engineering, Emeritus

HARRY WENTWORTH GARDNER, S.B.
Professor of Architectural Design, Emeritus

WILLIAM FELTON BROWN
Professor of Freehand Drawing, Emeritus

WALTER ROY MACCORNACK, Sc.D.
Professor of Architecture, Emeritus

BIOLOGY AND BIOLOGICAL ENGINEERING
SAMUEL CATE PRSCOTT, Sc.D.

Professor of Industrial Biology, Emeritus
ROBERT PAYNE BIGELOW, PH.D.

Professor of Zoalogy and Parasitology, Emeritus
CLAIR ELSMERE TURNER, A.M., DR P H. Sc.D.

Professor of Pulic Health, Emeritus

CHEMISTRY
MILES STANDISH SHERRILL, PH.D.

Professor of Physical Chemistry, Emeritus; Lecturer
ARTHUR ALPHONZO BLANCHARD PH.D.

Professor of norganic Chemistry, Emeritus
TENNEY LOMBARD DAVIS PH.D.

rojesr of Organic Chemistry, Emeritus
ALPHEUS GRANT WOODMAN, S.B.

Associate Professor of Analytical Chemistry, Emeritus
WILLIAM THOMAS HALL, S.B.

Associate Professor of Analytical Chemistry, Emeritus

CIVIL AND SANITARY ENGINEERING
CALVIN FRANCIS ALLEN, ENG.D.

Professor of Railroad Engineering, Emeritus
CHARLES MILTON SPOFFORD, S.B.

Hayward Professor of Civil Engineering, Emeritus
ARTHUR GRAHAM ROBBINS, S.B.

Professor of Topographical Engineering, Emeritus
HAROLD KILBRITH BARROWS, S.B.

Professor of Hydraulic Engineering, Emeritus
GEORGE EDMOND RUSSELL, S.B.

Professor of Hydraulics, Emeritus; Lecturer

ECONOMICS AND SOCIAL SCIENCE

FLOYD ELMER ARMSTRONG, A.M.
Professor of Economics and Finance, Emeritus

ELECTRICAL ENGINEERING
DUCALD CALEB JACKSON, C.E D Sc D ENG.

Professor of Electric Power Production and Distributi

RALPH ReSTIEAUX LAWRENCE, S.B.
Professor of Electrical Machinery, Emeritus; Lecturer

ENGLISH AND HISTORY
ARCHER TYLER ROBINsON, A.M.

Professor of English, Emeritus

MATHEMATICS
FREDERICK SHENSTONE WOODS PH D.

Projessor of Mathematics, Emeritus

FREDERICK HAROLD BAILEY A.M
Prqfessor of Mathematics, Emeritus

MECHANICAL ENGINEERING

CHARLES EDWARD FULLER S B
Professor of Vheorethcal and Applied Mechanics,

Emeritus

CHARLES FRANCIS PARK, S.B.
Professor of Mechanism, Emeritus

GEORGE BARTHOLOMEW HAVEN, S.B.
Professor of Advanced Machine Design, Emeritus

CHARLES WILLIAM BERRY S B
Proessorogf Heat Engineering, Emeritus

JOSEPH CAINS RILEY, S.B.
Professor of Heat Engineering, Emeritus

WALTER HERMAN JAMES, S.B.
Associate Professor of Mechanical Engineering, Emeritus

METALLURGY

ROBERT HALLOWELL RICHARDS, LL.D.
Professor of Mining Engineering and Metallurgy, Emeritus

WILLIAM SPENCER HUTCHINSON, S.B.
Professor of Mining, Emeritus

CHARLES E LocKE, S.B.
Professor of Mining Engineering and Ore Dressing,

Emeritus; Lecturer

MAURICE DEKAY THOMPSON, PH.D.
Professor of Electrochemistry, Emeritus

EDWARD EVERETT BUGBRE, S.B.
Associate Professor of Mining Engineering, Emeritus

MODERN LANGUAGES

ERNEST FELIX LANGLEY, PH.D.
Professor of French, Emeritus; Lecturer

NAVAL ARCHITECTURE AND
MARINE ENGINEERING

WILLIAM HOvGAARD, D.ENG.
Professor of Naval Design and Construction, Emeritus

JAMES ROBERTSON JACK
Professor of Naval Architecture and Marine Engineering,

Emeritus; Honorary Curator of the Nautical Museum
GEORGE OWEN, S.B.

Professor of Naval Architecture, Emeritus

PHYSICS

HARRY MANLEY GOODWIN, PH.D.

Professor of Physics and Electrochemistry, Emeritus

SECTION OF GRAPHICS
STEPHEN ALEC BREED, S.B.

Associate Professor of Drawing and Descriptive Geometry,
Emeritus

ROY GIBSON BURNHAM, S.B.

GEOLOGY
HavsY WOODBURN SHIMER, PH.D., Sc.D.

Professor qf Paleontology, Emeritus

ADMINISTRATION
JAMES LiBBY TRYON, B.D., LL.B., PH.D.

Prgfessor Emeritus

llw-mrm W7 U - ' .. . .. ......

Seim
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FACULTY CC AITTEES

GRADUATE SCHOOL

DEAN oDI THE GRADUATE SCHOOL
(Chairman)*

DIRECTOR OF ADMISSIONS
(Secretary)*

,. B. ANDERSON E. H. HUNTRESS
D. V, BROWN G. C. MANNING
M. J. BUERGER T. K. SHERWOOD

W. M. PIPE I. W. SIZER
W. P. FISKE J. C. SLATER
M. P. GARDNER R. H. SMITH
F. L. HITCHCOCK G. W. SWET
H. G. HOUCHTON R. S. WILLIAMS

PETITIONS
ASSISTANT SECRETARY

(Chairman)*
SECRETARY*

DEAN OP STUDENTS*
A. F. HOLMES

C. E. TUCKER
B. E. WARREN

J. E. VIVIAN

Term
Expires

1945
1946
1947
1948

NOMINATING COMMITTEE
1944-1945

C. R. SODERBERG (Chairman)
E. H. HUNTRESS
B. E. WARREN
V. 0. HOMERBERG
J. S. NEWELL

HOUSING
F. J. ADAMs (Chairman)
H. L. BECKWITH

M. P. HORWOOD

W. C. Voss
D. S. TUCKER

J. E. BURCHARD
DEAN OF ARCHITECTURE*

ADMISSIONS
DIRECTOR OF ADMISSIONS

(Chairman)*
DEAN OF STUDENTS*
REGISTRAR*

F. W. SEARS
G. P. WADSWORTH

C. H. NORRIS
J. A. HRONES

F. H. FRAZIER

H. P. MEISSNER

COURSE IX
R. G. HUDSON (Chairman)*
C. L. SVENSON
F. W. SEARS
R. H. ROBNETT

E. L. GAMBLE

GENERAL STUDIES
DEAN OF HUMANITIES

(Chairman)*
F. M. CURRIER

W. C. GREENE
H. L. SEAVER
W. H. TIMBIE
W. H. STOCKMAYER

Term
Expires

1945
1945
1946
1946
1947
1947

Term,
Expires

1945
1946
1947
1948

Term
Expires

1945
1946
1947
1948
1949

PROVISIONAL STUDENTS AND
DISCIPLINE

DEAN OP STUDENTS (Chairman)* Term
REGISTRAR* Exp rti
H. B. PHILLIPS 1945
A. A. SCHAEFER 1946
J. D. MITscH 1947

COMMITTEES ON JOINT PROJECTS

APPLIED MATHEMATICS
H. B. PHILLIPS (Chairman)
J. A. BEATrIE
E. A. GUILLEMIN

P. M. MORSE
C. L. PEKCERIS

C. R. SODERBERG
J. A. STRATTON

N. WIENER

L. F. WOODRUFF
DEAN OF SCIENCE*

UNDERGRADUATE
COURSES Expires

E. B. MILLARD (Chairman) 1946
C. F. FO 1945
B. E. WARREN 1945
J. T. RULE 1946
C. E. TUCKER 1947
R. H. ROBNETr 1947
J. A. HRONES 1948
J. B. WILBUR 1948

COMMITTEE ON THE
LIBRARY

Executive Board Term
LIBRARIAN (Secretary) Expres
D. V. BROwN 1945
H. C. WEBER** 1945
L. B. CHAPMAN 1946
J. H. KEENAN 1947
J. E. BURCHARD** 1947
E. H. HUNTRESS 1948

UNDERGRADUATE
SCHOLARSHIPS

DEAN OF STUDENTS Term
(Chairman)* Expiret

H. L. BEcKWITH 1945
F. W. SEARS 1945
M. S. MCILROY 1946
H. P. MEISSNER 1946
G. G. MARVIN 1947
A. R. RoOwsKi 1947
H. J. SHEA 1948
G. B. TALLMAN 1948
C. A. MYERS 1949
1. W. SIZER 1949

SOLAR ENERGY CONVERSION
H. C. HOTrEL (Chairman)
A. C. HARDY

G. W. SwETT
E. H. HUNTRESS
A. R. VON HIPPEL

L. HARRIS
G. R. HARRISON

. SCATCHARD
T. K. SHERWOOD

G. B. WILKES
DEAN OF ENGINEERING*

*A inted by the President.
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CONDUCT OF EXAMINATIONS
A. T. GIPoRo (Chairman)
S. G. SIMPSON
A. SLOANE
G. P. WADSWORTH
I,. M. DAwas
J. A. HRoan
C. H. Nos
E. N. GELOTTE
E. F. PERRY

STABILIZATION OF
ENROLLMENT

H. E. LoWEaLL (Chairman)
L. F. HaILTON
W. H. McADAMs
F. W. SEARS
C. R. SODERBERG

B. A. THRESHE
C. E. TUCKER

TECHNOLOGY MUSEUM
A. C. WATSON (Chairman)
J. R. JAcK
DARD HUNTBR
H. R. BARTLTr
H. L. BECIwiTH
R. D. DoUGLASS
F. K. MORRIS
P. W. SEARS
E. R. SCHWARZ

COMMENCEMENT
R. G. HUDSON (Chairman)
H. S. FORD
J. W. M. BUNKER

J. C. MACKINNON
R. S. WILLIAMS
E. R. SCHWARZ
C. L. SVENSON

STUDENT-FACULTY
J. H. KEENAN (Chairman)
R. H. RoDNsT.
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GENERAL I

LOCATION
FTER occupying for fifty years its site in Boston,
the Institute in 1916 moved into a completely new
plant located on the Cambridge side of the Charles

River Basin. Here, on a tract of eighty acres, extending
along the river, are the twenty-five educational build-
ings and laboratories, infirmary, Walker Memorial (the
student union), student houses, and athletic plant, includ,
In gymnasium, swimming pool, playing fields, field houses,
sailing pavilion, and boat house.

The ocation of the Institute enables its students to
profit from the manifold cultural advantages to be found
in Boston and its en% irons - an area richly provided with
great libraries and museums and other foundations devoted
to literature, art, music, and science. Proximity to many
large industries affords students ample opportunities to
supplement their academic work by plant visits, and other
profitable contacts with industry and commerce.

GOVERNMENT AND ADMINISTRATION
In a legal sense the Institute is a body of trustees known

as the Crration which, as provided in its By-Laws,
consists "of its Chairman, President, Vice-President, and
Treasurer and, if eligible, the President of the Alumni
Association ex officio, of the ex ofciis members as provided
in the act of the Legislature, of not less than twenty-five
nor more than thirty-five life members, of fifteen alumni
term members, and of not more than five special term mem,
bers.... No professor, teacher or icturer, under engage-
ment for compensation to be paid by the Institute, shall
be a member of the Corporation."

Three of the alumni term members are nominated
annually for five-year terms by ballot of the Alumni Asso-
ciation. The ex officils members provided by the act of
the Legislature are the Governor of the Commonwealth,
the Chief Justice of the Supreme Court, and the Commis-
sioner of Education.

Four stated meetings of the Corporation are held each
year, in October, January, March, and June. Between
meetings it functions through its officers, Executive Com-
mittee, and other committees on Membership, Finance,
Auditing, and its Visiting Committees for the various de-
partments of the school.

The President presides over the Faculty of the Institute,
to which body are entrusted by custom all questions relat-
ing to educational policies. The Corporation By-Laws
provide that the President "shall have the superintendence
of the several departments of the Institute, and, subject
to the direction of the Executive Committee, shall act as
its general executive and administrative officer...."

To aid the President and Treasurer there are other duly
appointed officers of administration and instruction. Chief
mong the former are the Deans of Engineering, Science,
rchitecture, Humanities, the Graduate School, and Stu-

dents; the Eiecutive Vice-President; the Bursar; and the
Director of the Division of Industrial Codperatiun. These,
together with the Chairman of the Faculty, who is elected
by that body, and the President of the Alumni Association,
compose the Administrative Council.

The Faculty consists of all Professors, Associate Pro-
fessors, andAssistant Professors, certain designated Instruc-
tors and Research Associates, and the Wowing adminis,
trative officers ex oficns: the President, VicePresident,
Executive Vice-President, the Deans, Director of Admis-

NFORMATION

sions, Registrar, Librarian, the Associate Dean of Students,
and Assistant Director of Admissions. For its government
the Faculty has adopted a set of "Rules and Regulations"
which set forth the duties and powers of its Chairman,
Secretary, and Assistant Secretary, and of its standing
committees which include those on the Graduate School,
Undergraduate Courses, Admissions, Petitions, Provi-
sional Students and Discipline,Undergraduate Scholarships,
the Courses in General Science and General Engineering,
General Studies, the Library, and students of the four
undergraduate years.

These "Rules and Regulations" also provide for a sys-
tem of Registration Offcers and for a Faculty Council.
The Registration Officers, of whom there is one for each
year of each Course above the first year, serve as academic
advisers and ensure that each student's particular prob-
lems will receive individual consideration. The Faculty
Council Frmits preliminary discussion of questions of
major policy by a smaller roup prior to their submission
for action at the general Faculty meetings.

In order most effectively to administer and to develop
the educational and research work of the Institute, and
also in order better to codrdinate the work of those depart-
ments which are naturally similar in outlook, the academic
phases of the Institute are divided, as implied above, into
the following groups: the Graduate School, the School of
Architecture, the School of Science, the School of Engi-
neering, the Division of Humanities, and the Division of
Industrial Co peration.

In the Schools of Architecture, Engineering, and Science
are grouped those departments of study which lead to
degrees and which embody the primary educational objec-
tive of the Institute. In the Division of Humanities are
grouped the studies through which students may supple-
ment the cultural values inherent in their scientific and
engineering subjects with the broadening discipline of the
humanities. The Graduate School codrdinates the work
leading to advanced degrees in all the departments. In the
Division of Industrial Codperation are centered the organ-
ized activities of departments and individual members of
the staff whose activities are devoted wholly or in part to
the assistance of industry in solving its problems or devel-
oping new products and methods.

Although the Institute work is thus divided for adminis-
trative purposes, the educational policies remain under the
control of the Faculty as a whole.

DEGREES GRANTED
The Institute offers both undergraduate and graduate

Courses of Study. The former lead to the degrees of Bach-
elor of Science (S.B.), Bachelor in Architecture (B.Arch.)
or Bachelor in City Planning B.C.P.); the latter, to the
degrees of Master of Science (2.M.), Master in Architec-
ture (M.Arch.), Master in City Planning (M.C.P.), Doctor
of Philosophy (Ph.D.), or Doctor of Science (Sc.D.). It
also affords to advanced students and to experienced
investigators opportunities for the pursuit of original sci-
entific Investigations.

CObPERATIVE ARRANGEMENTS
.WITH LIBERAL ARTS COLLEGES

Many prospective students of engineering wish to attend
a liberal arts college before undertaking their professional
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training. Two years are generally required to qualify for
the S.B. degree in engineering at M. I. T. after graduation
from a liberal arts college. The total time and expense of
this entire educational program may constitute serious
obstacles, especially if the student then continues with
post-graduate work, as more and more of the better stu-
dents are finding it advisable to do.

In order to facilitate the combination of a liberal arts
course with education in science and engineering, the Insti-
tute has entered into a codperative arrangement with a
selected group of colleges whose work in the prerequisite
fields of science and mathematics is of exceptional merit.
Under this arrangement, and by properly planning his
studies, a student of high standing may pursue a combined
five-years' program in which the first three years are spent
at the college and the last two at the Institute, leading to
the Bachelor's degree from each institution. Thus one year
is saved, and the experience and the degrees of both institu-
tions are secured.

A student who wishes to follow this codperative pro-
gram is advised to consult the dean or registrar of the col-
lege of his selection in regard to his most advantageous
schedule of studies. This plan continues in effect under
war time conditions; under the plan of year-round opera-
tion prevailing both in the colleges and in the Institute,
however, completion of the degree requirements may
necessitate a period of residence longer than the four terms
normally needed.

The following colleges have united with the Institute in
this program: BOwDOIN COLLEGE, MIAMI UNIVERSITY,
MIDDLEBURY COLLEGE, OHIO WESLEYAN UNIVERSITY,
REED COLLEGE, RIPON COLLEGE, ST. LAWRENCE UNI-
VERSITY, WASHINGTON AND JEFFERSON COLLEGE, COLLEGE
OF WILLIAM AND MARY, WILLIAMS COLLEGE, and the
COLLEGE OF WOOSTER.

GENERAL REGULATIONS

ACADEMIC YEAR. Under normal conditions, the exer-
cises of the Institute begin on the last Monday in Septem-
ber and end early in June, exercises being omitted on the
following Massachusetts legal holidays: January 1, Febru-
ary 22, April 19, May 30, July 4, Labor Day, October 12,
November 11, Thanksgiving Day and December 25.

The Institute has temporarily adopted a continuous
basis of operation with three consecutive terms in a year
instead of the regular academic year of two terms.

In the undergraduate course schedules the year (first,
second, third, fourth, or fifth year) refers to the usual
academic year having schedules in the first and second
term as shown. Thus a student, on the basis of continuous
attendance, would complete the eight terms of a normal
four-year schedule in two and two-thirds years.

REGISTRATION. At a date specified in the registration
instructions, before the opening of each term, the student
is required to fill in and present registration forms to the
Registrar.

PROVISIONAL ADMISSION. All students admitted to sub-
jects without having fulfilled the usual preparation require-
ments are considered as provisional students in such sub-
jects. Students whose work is generally low, and students
readmitted to the Institute after dismissal, or after with-
drawal incident to low standing, are considered as pro-
visional in all subjects. Provisional admission to a subject
may be cancelled when it becomes evident that the work
of the student is unsatisfactory.

A student taking a dependent subject without a clear
record in each required preparatory subject may be

required to drop that subject at any time if his work is
unsatisfactory.

ATTENDANCE. After approval of his l'egistration the
student must attend all exercises, including the final exam-
inations, in the subjects for which he is registered. Irregu-
lar attendance, habitual tardiness, or inattentiveness may
lead to probation. With the exception of an interval of
one hour in the middle of the day, students are, in general,
expected to devote themselves to the work of the school
between the hours of 9 A.M. and 5 P.M. There are usually no
exercises on Saturday after 1 P.M. Students who withdraw
during the term should give advance notification to the
Dean of Students and to the Registrar.

FINAL EXAMINATIONS. Final examinations are held at
the end of each term.

No member of the Instructing Staff is empowered to
grant excuse from a final examination. Absence from any
final examination is equivalent to a complete failure
except as, on presentation in writing of adequate evidence
of sickness or other valid reason for the absence, the Dean
of Students may permit a student whose term work has
been satisfactory to take the ensuing examination in the
subject.

Conditions received at the end of a term must be made
up by examinations during the succeeding term on Satur-
day afternoons, the exact dates for these examinations
being announced after the term has begun. A student not
taking an examination at the time stated forfeits the right
to this examination.

The ability of students to continue their subjects is
determined in part by means of examinations, but regu-
larity of attendance and faithfulness to daily duties are
considered equally essential.

EXAMINATIONS FOR ADVANCED STANDING. Registered
undergraduate students of all classes, with a cumulative
rating of 3.50 and above, may take examinations for
advanced standing during the condition examination
periods in each term provided-that they have never been
registered for the subjects, or have never attended classes
in the particular subjects. Notice of intention must be
filed with the Registrar on the usual petition forms, and
must be submitted at least two weeks before the day of the
first scheduled examination of the examination period.
Endorsement by members of the Faculty is not necessary.
The privilege of an examination in a subject which involves
laboratory instruction, or drawing, must be approved by
the Faculty member in charge.

HEALTH OF STUDENTS. The Medical Department is
completely organized to protect the health of the students.
This work is carried out in the Homberg Memorial Infirm-
ary under the supervision of the Medical Director, Dr.
George W. Morse. A staff of nine doctors conducts clinics
daily, except Sunday.

A graduate nurse is on clinical duty from 8.30 A.M. to 4.30
P.M. and a staff physician is in attendance from 8.30 A.M.
to 5 P.M. (Saturday, 8.30 A.M. to 1 P.M.). Any student
may receive medical or surgical treatment in the clinics
without charge. In connection with these adequate X-ray,
physiotherapy and laboratory facilities are maintained.

In addition to the clinics, the Homberg Memorial
Infirmary has a hospital equipped to care for thirty-three
bed patients. There are six unely appointed, attractive
wards, seven private rooms, and a large solarium. The well-
equipped kitchen provides excellent food and dietary serv-
ice. he hospital is open twenty-four hours daily through-
out the year with a staff of graduate nurses and a visitig
physician. An ambulance, pulmotor and physician are
available for emergencie twiity-four hours a day.

Thecharges are nominal: food, nursing, and medical
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care in the wards costing one dollar a day, and the same
service in a private room is furnished at two dollars a day.
After 5 P.M. on week-days (1 P.M. on Saturday) entrance
to the second and third floor hospital must be made
through the corridor in the basement, leading past the
Photographic Department to the elevator.

Every entering male student, undergraduate or graduate,
is required to report to the Medical Department fpr a com-
plete physical and dental examination within six weeks
after his matriculation. All other male undergraduates are
required to have a physical re-examination each calendar
year, an appointment for which should be arranged with
the Medical Department.

CONDUCT. It is assumed that students come to the
Institute for a serious purpose, and that they will cheer-
fully conform to such regulations as may be, from time to
time, made by the Faculty or Administration. In case of
injury to any building, or to furniture, apparatus, or other
property of the Institute, the damage will be charged to
the student or students known to be immediately con-
cerned; but if the persons who cause the damage are
unknown, the cost of repairing it may be assessed equally
upon all the students of the school.

Students are expected to behave with decorum, to obey
the regulations of the Institute, and to pay due res ect to
its officers. Conduct inconsistent with general goo order,
or persistent neglect of work, or failure to respond promptly
to official notices, may be followed by dismissal. If the
offense be a less serious one, the student may be placed on
probation.

It is the aim of the Faculty to administer the discipline
of the school so as to maintain the highest standard of
integrity. The attempt of any student to present as his
own the work of another, or any work which he has not
honestly performed, or to pass any examination by im-
proper means, is regarded by the Faculty as a most serious
offense, and renders the offender liable to immediate
expulsion. The aidi-g and abetting of a student in any
dishonesty is also held to be a grave breach of discipline.

PETITIONS. The Committee on Petitions is the Faculty
body through which the student may appeal for special
consideration of his individual case. All requests must be
submitted in writing on petition blanks which may be
obtained at the Information Office, Room 7-111.

ADvISERS. The Dean of Students is the general con-
sulting officer for all students, and cooperates with the
President in matters of discipline and general student
relations. On request to his office, advisers from the
Instructing Staff will be assigned to new students. It is
not intended that the advisers shall become, in any sense,
guardians of the students assigned to them; nor does the
Faculty by this action assume any responsibility for the
conduct of students outside the halls of the Institute.

Each student is assigned to a Registration Officer who
is a member of the Faculty having responsibility for, and
control of, his academic program. The Associate Dean of
Students serves as Registration Officer for all first-year
students. However, the Deans of Architecture, Engineer-
ing and Science act as general consultants to first year
students who seek advice relating to their choice of pro-
fessional Courses.

FEES, DEPOSITS, PAYMENTS, EXPENSES
TuITIoN FEEs. For all students pursuing regular

courses, undergraduate or graduate, the tuition fee of $300
per academic term (three terms per year) must be paid
in advance, the date and hour to be specified in the Regis-
tration Instructions issued prior to the opening of the par-
ticular term. Special students pay, in general, the full

fee; but when a few subjects only are pursued, application
for reduction may be made to the Bursar.

Members of the teaching or research staff pursuing pro-
grams leading to the Master's or Doctor's degree, taking
more than one subject or engaged on research, and on full-
time Corporation appointment pay 8100, on half-time
appointment $150, for each term for which they are regis-
tered as proceeding toward the degree. The above fees
admit members of the staff working for the Master's or
Doctor's degree to all subjectb, including thesis work, which
are approved by their respective department committees.
If they are taking but a single subject and not engaged on
thesis or research, the tuition is at the rate of $6 per unit
credit, with a minimum fee of $15.

A candidate for the Doctor's degree who has been absent
from the Institute and who returns for the final examina-
tion on h's thesis must register for the examination and
pay a fee of 825.

OTHER FEES. A charge of $5 is made for each condition
or advanced standing examination taken, and $5 for the
removal of each deficiency.

LATE REcISTRATION FINE. A fine of S5 is imposed for
late registration or late payment of tuition. Students
should note that registration is not complete until tuition
fees are paid.

DEPOSITS TO COVER CHEMICAL SUPPLIES, MILITARY
UNIFORMS, ETC. All first-year students will be required
to make a deposit of 825, from which the costs of chemicals
and laboratory supplies, shoes, non-returnable equipment
and damage to military uniforms are to be deducted.

All upperclassmen and graduate students taking sub-
jects requiring the use of the Division of Chemical Labora-
tory Supplies will be required to make a deposit of $25
against which the cost of chemicals and laboratory supplies
will be charged.

All deposits must be made at the beginning of the year.
If the total cost of chemicals and supplies used exceeds

the amount of this deposit, an additional amount sufficient
to cover this excess must be paid.

No refund of deposits will be made during the school
year except to students leaving the Institute.

GRADUATE AND UNDERGRADUATE ACTIvITIES. For each
civilian student registered, the Institute will appropriate
the sum of $3.50 per term to be devoted to the promotion
of student life with special reference to the physical and
social welfare of the students. No part will be spent for any
class function, athletic event, or social entertainment that
is not open without charge to every qualified member of
the student body in good standing.

These funds will be expended under the general direction
of the Institute Committee subject to the approval of the
Undergraduate Budget Board appointed by the President.

Subject to modification, funds will be apportioned per
term as follows:

Institute Committee ............... $0.265
Classes .............. .............. .175
Athletics .. 2.90
Reserve and Contingent und ........... .16

In addition to the amount made available through the
above, the Institute yearly appropriates from its operating
budget funds to cover athletic coaching salaries and the
maintenance and operation of Walker Memorial, Athletic
Fields, the Boat House, Sailing Pavilion, Launches, and
Swimming Pool.

PAYMENTS. No bills are sent. All payments should be
made to D. L. Rhind, Bursar, Massachusetts Institute of
Technology, Cambridge, Mass. Students are advised to
make their payments by mail.
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ESTIMATED EXPENSES. An estimate of expenses exclu-
sive of personal expenditures such as transportation,
clothing, recreation, etc., is given below:

FOR A PERIOD OF ONE TERM
Tuition ........... ....... .......... 8300
Board .. ............................. 160
R oom ............................... 100
Books and materials................... 40

S600

To assist students desiring to help themselves in meeting
their expenses, the Student Employment Bureau is main-
tained by the Technology Christian Association. It is to
be understood, however, that the demands of the Institute
curriculum are such as to make it impracticable to devote
much time to outside employment, and prospective stu-
dents are advised to have sufficient funds to cover the
expenses of the first year at least. Students from foreign
lands, in particular, should clearly understand that the
opportunities to secure remunerative employment for them
are seriously restricted by their unfamiliarity with the
English language and American business customs.

LOANS, SCHOLARSH PS, FELLOWSHIPS
AND P IZES

See Appendix A for Complete Details
Resources for financial aid to students include: the Tech,

nology Loan Fund, available for undergraduate and grad,
uate students; Freshman Competitive and other schofar,
ships open to students entering from secondary schools;
undergraduate scholarship aid to upperclassmep; fellow,
ships, and graduate scholarships; Teaching Fe lowships,
and full- and part-time Assistantships to aid students pur-
suing work leading to the Master's or Doctor's degree; and
prizes.

The extent of these resources is indicated by the facts
that, since its establishment in 1930, over 2,500 men have
borrowed more than $1,830,000 from the Technology Loan
Fund; and that approximately $90,000 and 8102,000 are
annually available for undergraduate and graduate schol-
arship aid respectively.

PLACEMENT
Without assuming responsibility of finding employment

for graduates, the Institute assists them in their placement
problems. Senior and graduate students are offered a pro,
gram of placement training planned to acquaint them with
industrial opportunities and to outline the principles to
be observed in seeking employment. The placement train-
ing program is approached from the long-range point of
view rather than in terms of the first position after gradu,
ation, and stress is placed upon the importance of each
individual's finding the type of opening for which he is best
qualified by reason of his special aptitudes and training.

A Placement Bureau is also maintained by the Institute
to assist Technology seniors and alumni in securing posi,
tions for which they are particularly fitted, and to aid
industry in selecting men for positions requiring engineer-
ing or scientific education. For this service there is no
charge.

EDUCATIONAL BUILDINGS
The characteristic spirit of the Institute finds its material

embodiment in its great educational plant in Cambridge.
Here all departments of instruction and research are
brought together in a group of conjoined buildings con-
taining over one million square feet of floor space.

This unity and coordination of structure permits flexi-
bility in the allotment of space to the departments and
promotes desirable codperation among the various ditci-
plines. The several sciences and the humanities, by organ-
ization and by common housing, are thus members of a
single intellectual family at the Institute and the objec-
tives which they pursue, both in teaching and research,
are dealt with as cooperative projects, to be studied and
solved cobperatively.

LABORATORIEs. Another marked characteristic of the
Institute from the material point of view is found in its
numerous large and well-equipped laboratories. Notable
among these are the George Eastman Research Labora-
tories of Physics and Chemistry, the Spectroscopy Lab-
oratory, the Guggenheim Aeronautical Laboratory, the
Wright Brothers Memorial Wind Tunnel, the Pierce Engi-
neering Laboratory, the Sloan Automotive Engine Lab-
oratory, and the Laboratories of Steam and Compressed
Air, Refrigeration, Testing Materials, Hydraulics, Gas
Engines, Metallurgy, Chemical Engineering, Physical
Chemistry, Applied Physics, Electrical Engineering, Biol-
ogy, Geology, and Mineralogy.

THE LIBRARY. The Institute Library, one of the lead.
ing collections in science and engineering in the United
States, includes the Central Library and a number of strong
branch libraries, containing all together approximately
380,000 volumes. A comprehensive collection of periodi-
cals and society publications, remarkably complete in sub-
jects within the scope of the Institute's programs of study
and research, is maintained by the current receipt of over
1,600 periodicals and upwards of 1,900 transactions, year-
books, and other serials.

The Central Library, on the fifth floor of Building 10
(under the great dome), is easily reached by elevators from
the main lobby. Here are located large collections in
physics, chemistry, chemical engineering, biology and bio-
logical engineering, and mechanical and electrical engineer-
ing; also an extensive collection of basic reference books.
Especially notable is the Vail Collection in electrical
engineering, described further under Electrical Engineer-
ing in the Graduate School section.

The Central Library is open on week days during term
time from 8.45 A.M. to 9 P.M., except on Saturdays when it
is closed at four o'clock. Individual reference service,
bibliographical aid, and assistance in the use of the card
catalogue are given at the Reference desk and the Vail
desk in the Central Library and also in the branch libraries.
Seniors, graduate students, and others engaged on theses
or other research are granted admission to the stuck.

Books and periodicals which the Institute does not own
can often be obtained from other libraries, or, in lieu of the
actual book, it is generally ossible to obtain photostats or
microfilm reproductions; t e latter may be read in the
Library's projector.

The following branch libraries, well organized and in
charge of competent librarians, are located near the depart-
ments which they serve and supplement the service of the
Central Library: Aeronautics (including meteorology),
Arthur Rotch (architecture, housing, and city planning),
Dewey (civil and mechanical engineering, building con-
struction, naval architecture and marine engineering, eco-
nomics, social science, industrial relations, and business
and engineering administration), Eastman (for graduate
students and others doing advanced work in physics,
mathematics and chemistry), Lindgren (geology, metal-
lurgy, and ceramics), and Walker Memorial. The last-
named, primarily a "browsing library" for recreational
reading, contains also the principal collections in history
and literature and to some extent serves as a humanities
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library. The material in all these libraries is listed in the
Central Library card catalogue, and telephone intercon-
nection affords a well-integrated service.

A leaflet entitled "A Brief Guide to the Institute
Library" is given to all new students.

MusEuMs. A museum of science, engineering and indus-
try has been growing during the past few years within the
main group of buildings. Each department has its own
exhibits, along the corridor adjacent to its laboratories and
offices; and these exhibits, largely the result of the research
or the ingenuity of the staff, broaden and enrich the edu-
cational program of the students. In addition, two of the
most significant units have ample quarters of their own:
the Dard Hunter Paper Museum, containing the most com-
plete collection of handmade paper and paper-making
equipment in the world; and the Francis Russell Hart
Nautical Museum, containing a magnificent collection of
ship models and prints, and the Allan Forbes and Henry P.
Kendall whaling collections.

SUMMER SURVEYING CAMP. (Summer Camp instruction
is temporarily suspended as the Institute is now operating
on a continuous basis.) Camp Technology, an admirably
located and amply equipped engineering camp is main-
tained by the Department of Civil and Sanitary Engineer,
ing. During the summer session at this camp, students are
given field practice by competent instructors and, inci-
dentally, obtain the healthful experience of approximately
two months of outdoor life.

The camp is located on the shore of Gardner Lake about
eight miles from East Machias, Maine, and, in a direct
line, is less than three miles from tidewater.

It comprises about 830 acres of rolling terrain, some of
which is wooded, in a region well adapted for carrying out
projects in plane, geodetic and route surveying as well as
opportunities for hydrographic field work.

Bemis Hall, the headquarters of Camp Technology, has
a sightly location on a high bluff overlooking Gardner
Lake. In Bemis Hall and other buildings connected with
it by covered passages are lounging and dining facilities,
lecture, recitation and drafting rooms, office accommoda,
tions for the Staff, a store and post office.

Sleeping quarters for students are provided in eight
wooden barracks facing the lake. Other structures include
a geodetic observatory, a seismograph station, extra space
for drafting or classroom usage, and an infirmary which
serves as an emergency hospital. A physician is in attend-
ance during the entire camp session.

The Camp is equipped with excellent sanitary facilities,
electric light, and a wholesome water supply from driven
wells. A baseball field and two tennis courts are located on
the Camp property.

THE SOCIETY OF ARTS
The Society of Arts was provided for in the Charter of

the Institute. In the early days, the meetings of the So-
ciety were given over to public lectures on new inventions
and discoveries, followed by general discussions by the
audience. Beginning in 1917, the Society has set its course
by an annual series of Popular Science Lectures. These
discourses, always illustrated, are held in Huntington Hall
on one week-end in the months of December, January,
February and March. On Friday and Saturday afternoons,
invitations are sent to the secondary schools, but Sundays
find the audience made up of corporation members, the
faculty and the public in general. Bause they follow the
lines of study and research for which the Institute is known,
the lecturers explain many present-day developments in
sciences and engineering. During the year 1942-1943 the
Society of Arts Lectures were discontinued for the dura-
tion of the war.

STUDENT HOUSING
Complete information on housing for graduate and

undergraduate students, under present abnormal condi-
tions, giving details regarding applications, allotment of
rooms, equipment, rentals, payments and so forth, is
presented in Appendix C (Student Housing) of this bulle-
tin. Inquiries and applications for all available accommo-
dations should be addressed to Henry K. Dow, Manager
of Undergraduate Dormitories, 3 Ames Street, Cambridge
39. As an emergency measure, accommodations for grad-
uate students are available in a reserved section of the
Undergraduate House.

RECREATIONAL FACILITIES
Walker Memorial, built in memory of a late president,

General Francis Amasa Walker; is the center of the social
activities of the Institute. The building was finished in
1917 at a cost exceeding $500,000, contributed in part by
alumni.

On the third floor are a gymnasium with a regulation
basketball court, lockers and dressing rooms, offices for
the various student activities, and rooms for handball.
Below are recreation and reading rooms, and an excellent
and growing open-shelf library, and, on the first floor, a
large dining hall with cafeteria service at low prices. In
the grill room soda fountain service is provided, and
private rooms are available for class dinners and gather-
ings of any Technology organization. In the basement are
bowling alleys and a lounge room for the "5:15 Club,"
composed of commuting sudents.

Adjacent to this building and the dormitories are tennis
courts, Technology's swimming pool building completed
in 1940, which contains a deep pool for recreational swim-
ming, and a shallow one for use by "beginners," and other
facilities for conducting the recreational program of ten
sports.

The Barbour Field House, opened in September, 1934,
has, in addition to modern shower and locker facilities,
special rooms for visiting teams. Connected with the Field
House is a Squash Building containing eight courts.

On the land west of Massachusetts Avenue are fields for
soccer, lacrosse, and football; additional tennis courts and
a quarter-mile cinder track with a 220-yard straightaway
completed in 1939. During the winter, an outdoor board
track is provided near Briggs Field House.

A boathouse on the Charles River supplied with indoor
rowing machines has also a number of singles and wherries
available for students, in addition to the opportunities
offered to all undergraduates to learn how to row in an
eight-oared shell under competent coaching. The Sailing
Pavilion, located on the Charles River in front of Walker
Memorial, is the headquarters of the Nautical Association.

Students who wish to pursue or develop hobbies as a
recreation have access to the Hobby Shop - a name de-
scribing both a physical facility and the group of students
brought together by it. Since the shop was opened in 1938,
with space and equipment provided by the Institute, it
has been doubled in size. All the machines and other tools
needed for woodworking, metalworking, and the like, are
installed, and equipment for new groups interested in radio,

ghtography, electroplating, and telescope-making, is now

UNDERGRADUATE ACTIVITIES
To complement and aid its educational work and to

enrich its community life, Technology provides extensive
opportunities for students to participate in those extra
curricular pursuits - athletic, literary, dramatic, and social
- which further the development of character and person-
ality and yield health, pleasure, and friendship. These
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enterprises are administered by the students themselves,
under a well-organized system of student government,
which inculcates responsibility, leadership and initiative.

ATHLETIcs. The purpose of athletics at the Institute is
not to develop highly trained athletes, but rather to en-
courage all students to participate in some form of physical
recreation. Control is vested in the M. I. T. Athletic
Association, an undergraduate organization composed of
all captains and managers of varsity teams as working
members, and assistant managers and officials of class
teams as associate members. Funds are secured by under-
graduate dues, appropriated by the Institute, but disbursed
b the Undergraduate Association. An Advisory Council
o Alumni exercises the functions which its name implies.

No attempt is made to concentrate on coaching the few
men composing.a single varsity team, but instruction Is
given to all men reporting for a sport. As a corollary to
this, the success of a given athletic activity is gauged by
the number of men it attracts. Among the activities are:
track and field sports, cross country running, rowing,
basketball, fencing, golf, laerosse, swimming, tennis,
squash racquets. Class teams are organized informally in
football and baseball.

NAUTICAL AsSOCIATION. The Nautical Association
offers every student an opportunity to learn sailing. A
fleet of forty dinghies, constituting a special Technology
class designed by Technology men, three Class B dinghies,
and four 24-foot sloops are available for sailing on the
Charles River Basin. The Sailing Pavilion, located directly
in front of Walker Memorial, provides a large landing float,
a rigging and maintenance shop, and storage space.

Sailing activities are under the advisory direction of a
member of the faculty assisted by an acting sailing master.
The Association sponsors a shore school, offering instruc-
tion in the theory of sniling and in the handling and main-
tenance of yachts.

PUBLICATIONS. Undergraduate publishing activities
offer opportunities to broaden contacts and to acquire
practical experience in the field of journalism which may
in after years prove to be of material value. All work inci-
dent to the editing and financing of the publications is
carried on by students, with an Alumni Advisory Council
available for consultation.

There are four self-supporting undergraduate publica-
tions: The Tech, the student newspaper; The Tech Engi-
neering News, a monthly technical journal; Technique, the
yearbook; and Voo Doo, a comic magazine. The Tech, the
official undergraduate news orgun, is one of the oldest of
college newspapers, having been founded in 1881. The Tech
Engineering News is the undergraduate scientific magazine
to the editorial columns of which prominent graduates and
professional men, as well as undergraduates, contribute.

uite frequently its articles are quoted in professional
technical journals and it has won numerous awards as an
outstanding student journal. Technique is the yearbook
containing pictures and records of seniors and graduate
students and, in addition, accounts of all regular under-
graduate activities and outstanding social functions of the
year.

Music, DRAMA, AND PUBLIC SPEAKING. The Combined
Musical Clubs, consisting of the Glee Club, the Concert

and Popular Orchestras, and the Chamber Music Society,
provide opportunities for training and expression in instru-
mental and vocal music. The Dramashop produces plays.
Members of the Debating Society participate in inter-
collegiate debates and exhibition contests.

STUDENT PROFESSIONAL SOCIETIES. The Professional
Societies, of which there are twelve, hold meetings for the
presentation of scientific papers by students, culminating
in the presentation of the Stratton Prizes at Commence-
ment.

There are many other societies and activities which
bring students of mutual interest together, and which
organize social activities. The Junior Prom and Senior
Week committees; the class organizations; and organized
groups such as Sigma Xi and Tau Beta Pi for scholarship;
Gridiron, the journalism society; Scabbard and Blade, the
military society; the 5:15 Club, for commuting students;
the Radio Society; and a score of other organizations, social
and honorary, furnish important adjuncts to student life.

TEcHNOLOGY CHRISTIAN ASSOCIATION. This activity
aims to be of practical service and to foster among mem-
bers of the Institute community the ideals of Christian
living and active Christian service. It organizes students
for social service and religious activity in Metropolitan
Boston, maintains a theater ticket service and book ex-
change, operates the Student Employment Bureau, the
Tech Cabin and Freshman Camp, and publishes the Fresh-
man Handbook.

THE INSTITUTE COMMITTEE. The activities described
above are component parts of the student state - the
M. 1. T. Undergraduate Association. Over this Association
as chief executive presides the Senior Class President who
shares with the Institute Committee, a legislative and
judicial body representing the four classes and every
important student activity, the government of student
affairs. Sub-committees of the Institute Committee super-
vise the finances of undergraduate activities, consider
jointly with the Faculty and Administration matters affect-
ing students, administer Walker Memorial, and, by a sys-
tem of points, control the extent to which any one student
may participate in extra-curricular activities.

THE LOWELL INSTITUTE SCHOOL
The Trustee of the Lowell Institute established in 1903

under the auspices of the Massachusetts Institute of Tech-
nology, a Free Evening School.

The School comprises, at present, two regular courses
- Mechanical Course and Electrical Course each extend-
ing over two years, and a number of advanced or supple-
mentary courses of shorter duration.

These courses are intended to bring the systematic
study of applied science within the reach of young men who
are following industrial pursuits and desire to fit them-
selves for higher positions.

Circulars giving detailed information regarding the
nature of the entrance examinations and other require-
ments may be obtained by sending a stamped, addressed
envelope to Professor Arthur L. Townsend, Acting Direc-
tor, The Lowell Institute School, Massachusetts Institute
of Technology, Cambridge.
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REQUIREMENTS FOR ADMISSION

THE WAR PROGRAM
It is expected that during the war, civilian students

will continue to be enrolled in substantial numbers,
although a considerable part of the Institute's staff and
educational facilities is devoted to the training of Army
and Navy personnel. Under the war-time program there
will be three academic terms per calendar year, beginning
on or about the first day of March, July, and November,
respectively. The normal four-year course can thus be
completed in two years and eight months.

New entering classes are scheduled to begin their courses
on March 5, 1945 and about July 1, 1945. Subsequent
admission dates will be announced later. Since it is
unlikely that a new class can be started at the beginning
of every term, applicants should address inquiries on this
point to the Director of Admissions.

ADMISSION FROM SECONDARY SCHOOLS
SELECTION OF APPLIcANTS. Under the Institute's policy

of stabilized enrollment, the size of the First Year class is
limited. Since it is expected that the number of applicants
will be considerably in excess of the number that can be
accepted, the Faculty Committee on Admissions will
exercise discretionary powers of selection.

Preference will be accorded applicants whose evidence
of academic fitness ard of professional promise indicates
that they are particularly qualified to pursue Institute
Courses with success.. It is the desire of the Faculty to
admit only those candidates who possess qualities, both
of character and intellect, which indicate their adapta-
bility to an academic environment, and which show
promise of their development into useful and forceful
citizens.

Applicants for admission to the First Year class are
expected to have a conference with the Director of Admis-
sions. Office hours are nine to four, Saturdays nine to
twelve; it is not necessary to make an appointment in
advance. Applicants outside New England are expected to
arrange a qonference with an alumnus designated by the
Director of Admissions. It is recommended that this be
done as early as possible in the applicant's final year of
secondary school.

The candidate is requested to indicate his tentative
choice of professional Course at the time of filing his
application. After admission, he may reconsider his choice,
and he has the option of changing at any time during the
first year. Continuation in a Course after the first year,
or a change of Course, will depend upon the student's schol-
astic record, his apparent aptitudes for the particular field
of work, and the facilities available at the Institute.

ACADEMIC PREPARATION. The better high and prepara-
tory schools in the United States, and equivalent schools
in other countries will, in general, provide suitable prepara-
tion to the student who takes full advantage of the oppor-
tunities which such schools afford. The candidate sould
bear In mind that the wider his intellectual development
and the more extensive his attainments, the greater will
be the advantages he may expect to gain from study at
the Institute. The preparatory course should be a broad
one, not confined to technical subjects.

Attention is called particularly to the necessity of
torough preparation in English and mathematics. It is
presupposed that a candidate's training in English has

been such that he can express his ideas clearly in oral or
written form. In mathematics, emphasis should be on
thorough mastery of fundamental principles, operations
and definitions rather than on covering a wide range of
to ics.

Each applicant is required to have completed the fol-
lowing specific preparatory subjects; the figures in paren-
theses represent the usual "unit" rating, a unit being a
full year's study in a secondary school subject taken four
or five times a week:
ENGLISH (3) PHYSICS (1)
ALGEBRA (2) TRIGONOMETRY (Y)
PLANE GEOMETRY (1) SOLID GEOMETRY (Y2 )

English is normally stadied through four years, and this
is counted as three unt-s. In some states, algebra is com-
pleted in 1% years; this will satisfy the algebra require-
ment.

In addition to the above subjects specifically required,
the applicant must also have completed seven additional
units, or their equivalent, in secondary school studies.
No limitations are imposed in the choice of these elective
subjects, and in the selection of the entering class the
Committee will be guided by the quality of the applicant's
work and by his apparent promise on grounds of intellect
and character, rather than by his choice of electives. It is
nevertheless recommended, though not required, that the
elective subjects should include the following:

Chemistry (1)
History (1)
French (3) or German (3)

A year of secondary school chemistry is strongly recom-
mended as preparation for the chemistry course taken by
all First Year students at the Institute.

The study of history for at least one year is advisable
in order that the student may have a better under-
standing of contemporary civilization.

No limitations are imposed with regard to languages
except that if a language is offered at all, it must total at
least two units. When planning his entrance program, a
student who intends later to pursue graduate work should
consider that French or German (or sometimes both) will
be required. There is an extensive scientific or technical
literature in these languages, and a student who intends
to engage in research or technical design is likely to find a
reading knowledge of them useful. Other foreign languages
are acceptable for elective credit. Language study is
recommended as a part of the student's general education,
but the choice of language, except as indicated. above,
should be guided by the student's own interest,' by the
educational opportunities open to him, and by his probable
future work. Thus a knowledge of Spanish is obviously
desirable for those who expect to have contacts with Latin
America.

APPLICATION PROCEDURE. Evidence of academic prepa-
ration is of two kinds: first, the School Report form men-
tioned below, and second, an entrance examination in
mathematics, which may, however, be waived in certain
cases.

A Preliminary Application form which may be obtained
from the Director of Admissions should be filed as far as
possible in advance of the anticipated date of entrance.
This insures that the applicant will receive any announce-
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ments which may be issued, as well as Final Application
forms, at the proper time.

A Final Application form and two personal endorsement
forms will be sent at least four months In advance of the
date of entrance, to candidates who have filed Preliminary
Application forms. At the same time, a School Report
form will be sent directly to the principal or headmaster of
each secondary sdhodl which the applicant has attended,
and will be returrid by the school directly to the Institute.

A report of his status with respect to admission will be
sent to each applicant as soon as possible after the Com-
mittee on Admissions has reviewed his completed applica-
tion.

ENTRANCE EXAMINATIONS. A satisfactory record in an
examination in secondary school mathematics is required,
as noted above. This requirement may, however, be
waived for a student graduating in the highest fifth of his
class in a school which has qualified for this privilege by
sending to the Institute a number of graduates whose
records at the Institute have been satisfactory. Appli-
cants, except in the State of New York, take the Compre-
hensive Mathematics Examination given by the College
Entrance Exaiiination Board.

This examination is held in June, September, December
and April in the principal cities of the United States and in
certain foreign centers. A list of the places and dates of
examinations is published each year by the Board. Appli-
cation for the examination must be made by the applicant
on a form to be obtained from the College Entrance
Examination Board, P. 0. Box 592, Princeton, New Jersey.
If the application is received sufficiently early, the examin-
ation fee is $8. The Board will report the result of the
examination directly to the Institute, but not to the can-
didate. The Committee on Admissions will decide whether
the examination grade, taken in conjunction with the appli-
cant's school record, is satisfactory.

Applicants from schools in the State of New York may
offer Regents examinationis in Intermediate Algebra,
Plane Geometry, Solid Geometry and Trigonometry in
place of the Comprehensive Mathematics Examination.
Only grades of 85 or better will be accepted. The official
report of these examinations will be secured by the Insti-
tute from the Board of Regents in Albany.

ADMISSION WITH ADVANCED STANDING
SELECTION OF STUDENTS. Students who have completed

one or more years with high standing at a recognized col-
lege, university, engineering school or junior college, and
who are entitled to honorable dismissal, may apply for
admission by transfer without examination. Their eligi-
bility for admission will be determined by the Committee
on Admissions after a review of their academic records.
The wIll be expected in every case to have completed the
academic preparation required of students entering the
Institute from secondary schools.

Acceptance in a particular Course, for a transfer student
entering the third or fourth year, may be contingent upon
his first term record at the Institute.

Students who plan to attend another college with the
intention of later applying for admission to the Institute
should note the Cobperative Plan in effect between the
Institute and certain colleges. (See page 26.)

ADVANCED CREDIT. Students admitted by transfer may
expect to receive advanced credit for subjects of study
completed e'sewhere which are substantially equivalent to
corresponding Institute subjects. A grade above the lowest
passiig grade is necessary.

All such credits are provisional and become final only
after the student has demonstrated his ability to do satis-
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factory work in the Course of his choice. Students whose
records appear not to warrant advanced credit in a sub-
ject may be permitted to demonstrate by passing an exam-
ination that they are entitled to such credit.

A student in another college contemplating transfer to
the Institute should so plan his program of study as to
cover the basic subjects of the Course he expects to enter.
If in doubt as to the best choice of subjects he should con-
sult the Director of Admissions.

APPLICATION PROCEDURE. Early in the last term before
his contemplated transfer to the Institute an applicant
should submit the following, enclosed in one envelope:

1. Application for Admission with Advanced Standing,
indicating all subjects which will have been completed
at the time of transfer.

2. Certified transcript of college record to date, includ-
ing a statement of honorable dismissal or Its iqtiv-
lent. A certified statement covering subjects subse-
quently taken should be sent as soon as it is available.

3. Catalogue pages describing all subjects which will
have been completed; the applicant's name should be
written on each page and each subject indicated by a
check mark in the margin.

As soon as the applicant's status is.determined he will be
informed whether or not he is admitted and how much
advanced credit he will be granted. In some cases, it may
be necessary to defer action until the applicant's final
grades are available.

All remaining questions about credits must be settled
within two weeks after the opening of the academic year.
In these cases, the student should consult the Director of
Admissions.

Applicants desiring credit in Electrical Engineering
Laboratory should present their reports as well as their
college records in that subject.

Applicants seeking admission with advanced standing in
Architecture will be graded in Design in accordance with
their performance in their first problem.

SPECIAL STUDENTS
Qualified applicants above the usual age, wishing to

carry on a special program of study with a clearly defined
objective, may be admitted as Special Students. Such
students are not candidates for a degree.

A prospective Special Student should first obtain an
application form from the Director of Admissions. The
application and program of study must be approved by the
department in which the major part of his work is to be
carried on, and by the Director of Admissions. The appli-
cant must present academic credentials of high quality, or
evidence of professional experience such as to justify the
expectation that he can profitably undertake the program
desired. In the absence of adequate academic preparation,
Special Students will be required to take examinations in
subjects prerequisite to those in which they wish to register.

ADMISSION OF SPECIAL STUDENTS IN ARCHITECTURE
Applicants desiring admission as special students in

Architecture must be college graduates; or must be at least
twenty-one years of age, with not less than three years'
experience in an architect's office, or have had equivalent
and satisfactory preparation. They must register for those
subjects which, in the opinion of the Registration Officer,
will best complete the students' educational equipment.

The first week of the course in freehand drawing and the
first problem in Design will be considered as test exercises
-to determine the standing of the student. The arrange-
ment of subjects must be approved by the head of the
department and satisfactory records obtained in order to
continue architectural subjects.
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UNDERGRADUATE COURSES OF STUDY

N the Schools of Architecture, Engineering, and Science
the undergraduate may elect any one of the professional
Courses of Study listed below. In all of these Courses

leading to the Bachelor's degree, options or electives in
professional subjects are available, thereby offering the
student wide flexibility in the selection of a schedule of
subjects best adapted to his special interests, abilities, and
objectives.

In order to qualify for continued attendance at the
Institute, students must meet the minimum requirements
of the scholastic rating system, a full explanation of which
is sent to all new students and their parents. The number
of second-year students admitted to certain professional
Courses is limited.

School of Architecture
ARCHITECTURE, Course IV.
CITY PLANNING, Course IV-B.
CITY PLANNING PRACTICE, Course IV*C.

School of Engineering
AERONAUTIcAL ENGINEERING, Course XVI.
BUILDING ENGINEERING AND CONSTRUCTION, Course

XVII, with options. Heavy Construction (1), Light Con-
struction (2).

BUSINESS AND ENGINEERING ADMINISTRATION. Course
XV, with options in Engineering ba4ed on Physical Sciences
and on Chemical Sciences.

CHEMICAL ENGINEERING, Course X, and Chemical
Engineering Practice, X-B.

CIvIL ENGINEERING, Course I.
ELECTRICAL ENGINEERING, Course VI, with options.

Electric Power (1), Illumination Engineering (2), Electrical
Communications (3), Electronic Apications (4). Also
Codperative Course in Electrical Eng neering, VI-A.

GENERAL ENGINEERING, Course I X-B.
MARINE TRANSPORTATION, Course XIII-C.
MECHANICAL ENGINEERING, Course II. Also Codper,

ative Course in Mechanical Engineering, Il-A.
METALLURGY, Course III, with options. Metallurgy (1),

Mineral Dressing,(2).
METEOROLOGY,-Corse XIV.
NAVAL ARCHITECTURE AND MARINE ENGINEERING,

Course XIII.

School of Science
BIOLOGY AND BIOLOGICAL ENGINEERING, Course VII,

with options. Quantitative Biology (1), Food Technology
and Industrial Biology (2). Also Physical Biology, VII-A.

CHEMISTRY, Course V.
GENERAL SCIENCE, Course IX-A.
GEOLOGY, Course XII, with options. Geology (1), Min-

eral Resources (2).
MATHEMATICS, Course XVIII, with options. Pure

Mathematics (1), Applied Mathematics (2), and Indus-
trial Statistics (3).

PHYsICs, Course VIII, with options. General Physics
(1), and Applied Physibs (2).

These Courses provide a thorough training in the funda-
mental sciences and in Oesign. They lay far more stress on
the development of *er to deal effectively and creatively
with new problems gn on the acquirement of an extensive
knowledge of technical specialties and details. Neither the
student nor his professor can possibly foresee what special
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knowledge or technique the student will be called upon to
exercise in his professional career. If, however, his educa,
tion has emphasized the fundamental principles of science
and engineering which underlie all specialties, he will be
in a position intelligently to attack the variety of special-
ized problems which he will meet.

In addition to the above, a five-year course in ECONOMICS
AND ENGINEERING or ECONOMICS AND NATURAL SCIENCE
is offered which leads to the degree of Bachelor of Science
in that one of the above professional Courses in which
undergraduate work is taken, together with the degree of
Master of Science in Economics and Engineering or Eco-
nomics and Natural Science. For details see the Graduate
School section of this Bulletin.

The first year is devoted to such fundamental subjects
as physics, chemistry, mathematics, and English. The
student, therefore, may change his course of study at any
time before the beginning of the second year.

In the second year, Courses (except Architecture) are
divided into two general groups, Engineering and Chemis-
try. In each group certain basic subjects are comm ca to
all Courses. [n individual Courses the remaining time is
given to introductory professional subjects.

Architecture (Course IV) requires five years for the
Bachelor's degree. Courses Il-A, VI-A, and VII-A are of
five years' duration, and lead to tpe degrees of Bachelor of
Science and Master of Science. Courses I-A and VI-A are
codperative courses requiring outside work in industry.

Division of Humanities
The new four-year program in the humanities and social

sciences which will be in effect in the near future provides
that in addition to customary courses in modern languages
students will take one course in this division each year.
The work of the first year will be devoted to English with
emphasis on written and oral expression. Special provi-
sions are made for students who are ready for advanced
work in English and for foreign students who require
intensive instruction. The emphasis on written and oral
expression will continue throughout the four years.* In
the second year all students will be given an introductory
course in modem history with special reference to the place
of the United States in world affairs. On the basis of the
preceding courses, especially history in the second year,
the third year will be devoted to the social sciences, includ-
ing economics and psychology. Under this program in the
second half-of the third year students will be permitted
to choose between a limited number of options in the
general field of the social sciences.

In their senior year students will be given an oppor-
tunity to choose one of four options: (1) the history of
science and thought; (2) music and the fine arts; (3)
western world literature; or (4) international relations.
Each of these four programs will be closely co6rdinated
with the objectives andpurposes of those given in the
preceding three years. All classes will be held in small
sections and constant opportunity will be given for
improvement in both written and oral expression.

PROFESSIONAL SUMMER SCHOOLS

(Temporarily discontinued as the Institute is now operating
on a continuous basis)



SUBJECT NUMBERING SYSTEMS

RESERVE OFFICERS' TRAINING CORPS
(Temporarily discontinued)

In cooperation with the War Department of the Fed-
eral Government, the Institute maintains the following
units in the R. 0. T. C.: Coast Artillery, Engineer, Signal,
Ordnance and Chemical Warfare.

REQUIREMENTS FOR THE BACHELOR'S DEGREE
To receive the Degree of Bachelor of Science (S.B.),

Bachelor in Architecture (B.Arch.) or Bachelor in City
Planning (B.C.P.), the student must have attended the
Institute not less than one academic year, which must, in
general, be that next preceding his graduation. He must
have completed satisfactorily the prescribed schedule of
his professional course or approved equivalent work.

The ability of the student to perform an ori inal piece
of work is considered an important feature of is degree
requirements and theses are required in all course sc ed-
ules. All theses and records of work done in preparation
of theses are the permanent property of the Institute, and
must not be published, either wholly or in part, except by
authorization of the heads of the respective departments.

No degree will be conferred until all dues to the Institute
are paid.

SUBJECT NUMBERING SYSTEM

Subjects are grouped and numbered according to the
Department under which the instruction is given. A
Course is a program of study made up of subjects selected

from the several Departments, and leads to a degree in a
given field of science or engineering.

DEPARTMENT SUSJECT NUMBERS

Civil and Sanitary Engineering L'00 to. 1'99
Mechanical Engineering 240 to 2'99
Metallurgy 3'00 to 3'99
Architecture 4'00 to 4'99-
Chemistr 5'00 to 5'99
Electrica Engineering 6'00 to 699
Biology and Biological Engineering 7'00 to 7'99
Physics 8,00 to 8-99
Chemical Engineering 10,00 to 10,99
Geology 1,0t 29
Nava[Architecture and Marine Engineering 13'00 to 13-99
Meteorology 14-00 to 1*99
Business and Engineering Administration 15-00 to 15-99
Aeronautical Engineering 16-00 to 16'99
Building Engineering and Construction 17'00 to 17'99
Graphics D1 to D99
Economics and Social Science Ed1 to Ec99
English and History El to E99
General Studies G1 to G99
Languages Li to L99
Mathematics M- to M99
Military Science and Tactics MS1 to-MS99

The time given to each subject is expressed in units, one
unit representing 15 hours' work. (Units in class are
placed first, followed by preparation units.) The units of
preparation represent the estimated time for the average
student.

One unit of Recitation or Lecture credit is equivalent to
one semester hour. Two units of Drawing or Laboratory
credit are equivalent to one semester hour.
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UNDERGRADUATE COURSE SCHEDULES

FOR NOVEMBER 1944 TO JUNE 1945
During the Fall Term 1944-45 the undergraduate clams of 6-47, 10-46, 2-46, and 6-45 will take first term

schedules. During the Spring Term 1945 they will take second term schedules; the classes of 2-47 and 10-47 will
take the second year first term schedules.

FIRST YEAR FOR ALL COURSES
First 5'01 Chemistry, General.,.............
Term 8'01 Physics .........................

*D11 Engineering Drawing...........
El Enlish Composition ...........
M11 Caculus...................

tMS11 Military Science .............

Second 5'02 Chemistry, General...............
Term 8'02 Physics.........................

*D12 Descriptive Geometry ...........
E12 Engish Composition ..............
M 12 Calculus.........................

tMS12 Military Science..................

6-4
5-5
4-0
3-5
3-6
3-0

6-4
5-5
4-0
3-5
3-6
3-0

24-20

* Students planning to enroll In Course IV, Architecture, should take the above
program with the following changes:
PFirs$ Omit: Di: Engineering Drawing ..................
Tern Add: -7:: Architectural Drawing.... ............
Sfesd Omit: Dia En neering Drawing...................
Tern Add'- 4*712 Architectural Drawing.............
7First year students enteringu n il si2 the frst'term and
MSII the second term.

I. CIVIL AND SANITARY ENGINEERINGT HE Course in Civil Engineering provides a training
in the fundamental subjects of science and engineer-
ing with particular application to the broad field of

design, constrOction, operation, and maintenance of struc-
tures and works necessary for modem Industry and civiliza-
tion. These include bridges, buildings, dams, and other
fixed structures; hydraulic and sanitary works for water
supply and sewerage, water power, river and harbor
improvement; and facilities for transportation by railway,
hi hway, water and air.

The undergraduate Course in Civil Engineering includes
group electives in Sanitay Engineering designed to give
training formerly provided by the separate undergraduate
courses in Sanitary Engineering and in Public Health
Engineering

1uring tefirst two years, the Course includes the basic
subjects of mathematics and science, and surveying,
together with other introductory work in the fields of
civil and sanitary engineering. In the third and fourth
years considerable time Is devoted to structural theory
and desi n, foundation problems, and construction meth-
ods, sub ects which are essential in all branches of the
Civil Engineering profession, and the student has an
opportunity for specialization in a particular field.

The Course leads to the degree of Bachelor of Science
in Civil Engineering.

(See above for First Year)
Second Year (Classes of 10-46, 2-47*)

First 100 Surveyin . .............. 2-2
Term 1*01 TiDrawing........... 4-0

1-39 Grpi StatUics..........- :.....3-1
TOO A M ha.'ed i....... '....... 3-5
803 P ...... ....... -. 5-5
E21T US. in World History............ 3-5
M21 Calculus........................ 3-6
M821 Military Science.................. 3-0

26-24
*Class of 2-47 will take first term schedule during Spring Term 1945.

Second '052 Surveying........................
Term '12 Astronomy and S her. Irng ........

1'21 Rail. and High. Curves............
2'01 Appled Mechanics................
8'04 P yscs..........................
E22T U. S. in World History............
M22 Differential Equations.............
MS22 Military Science..................

Third Year* (Class of 2.-46)
First 1'12 Astronomy and Spher. Trig.........
Term 1*13 Geodesy.........................

204 Applied Mechanics.. .........
2*1 ea Eginern ..............

6,41 Electrical Eng., Fund..........
12'32. Engineering Geology..............
EcI1T Economic Principles...............

Second 135 Roads and Pavements.............
Term 140 Structures, Theory ................

1'45 Materials of Construction..........
1'58 Reinf. Concrete Structures, Des.. . . .
1-62 Hydraulics.......................
647 Elec. in Industry, App...........
Ec12T Industrial Economics ...........

2-0
2-4
2-2
3-5
6-4
3-5
3-6
3-0

24-26

2-4
2-3
3-5
4-6
3-5
5-2
3-3

22-28

2-1
5-4
2-4
6-0
4-6
4-4
3-3

26-22
eStudents wishing to specialize In Couro- 1(d) Sanitary Engineering should

follow the above schedule for third year with the following changes:
Fis s 1 anitary Chemistry....................44

S541 Organic Chemistry I....................4-S
Turn Add: ss7 Testing Materials La.................. -..-

Fourth Year (Class of 6-45)

(a) WATER WoRKS AND SEWERAGE; (b) TRANSPORTATION;
C) WATER POWE AND FLOOD CONTROL; (d) SANITARY

INGINEERING (see footnote)
First 1'271 (b) Transportation Engineering..... .6-5
Term 141 Structures, Theory.............. 3-6

1*45 Materials of Construction .......... 2-4
.*481 Soil Mechanics.................. 4-2

1'501 Bridge Design ...... ............. 8-0
1.70 (c) Hydrology .................... 7-4
1'75 (a) ydraulic & Sanitary Engineering 3-5
1-801 (a) Hydraulic & Sanitary Design.... 3-0

Thesis ... ....................... 2
General Study ................... 2-2

46

Second 2 b) Transportation Engineering..... .5-4

1'482 Foundations andEmbankments .... 3-4
1502 Structural Design ................. 8-0
1'71 (c) Water Power Eng. & Flood Con.. 7-3
1'76 (a) Sanitary Engineering........... 3-4
1.79 (a) Sanitar Design............... 2-0
2'687 Hydraulic boratory............. 2-2

(4) bThis.. .................. 67
ud 6

General Study.. ......... 6
50

Schedule arrangements will be made for fourth year students desiring to special.
ize in Sanitary Engineering.
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MECHANICAL ENGINEERING 37

11. MECHANICAL ENGINEERING
T HE Course in Mechanical Engineering is planned to

provide a sufficient foundation of basic science
applied to engineering methods and techniques, to

prepare the graduate to enter any industry dealing with
heat, power, materials and machinery. The Course does
not attempt to teach current commercial practice nor
qwdalized knowledge of the product of any one industry.

the contrary, graduates are expected to obtain their
practical experience by direct service in industry.

During the first two years the fundamental subjects
which are the basis of the student's later professional work
are studied, viz., mathematics, chemistry, phyic, and
applied mechanics, a thorough knowledge of which is
essential In all branches of mechanical engineering. The
student is also trained in elements of the more important
mechanical processes in order that he may acquire the
knowledge of modem machine tools, foundry practice,
forging and welding, necessary for the successful designer
of machinery.

The professional work of the third and fourth years
includes the study of the mechanics of fluids and of rigid
and elastic bodies with applications to design. The study
of thermodynamics is applied to heat engineering, and to
the analysis and design of power plants, turbines, steam and
internal combustion engines, and to refrigeration and air
conditioning systems. The materials, especially the metals,
commonly employed in mechanical engineering, are the
subject of lectures and laboratory exercises planned to
correlate physical properties with constitution, heat treat-
ment and working.

In general, instruction by lectures is paralleled by labo-
ratory work in which the student Is given opportunity, not
only to familiarize himself with materia s, engines and
machinery, but also to develop his ability to apply theory
to the analysis of their characteristics.

The Course leads to the degree of Bachelor of Science
in Mechanical Engineering.

Under normal conditions a reading knowledge of German
or Prench is required for admission to the senior year. Due to
the war, this requirement has been waived temporarily.

HONORS COURSE
(Admission to the Honors Course is closed for the duration of

the war.)
The opportunity will be afforded a limited number of

students of superior ability to join an Honors Course
TheSelection of members of this group will be made

SDepartment from students who may wish to avail
themsves of the opportunity to pursue a codrdinated
schedule of studies through the Senior and Graduate years.
A single thesis with a minimum of 30 units will be required
in the Graduate year and the time allotted to thesis in the
Senior year will be available for advanced mathematics or
other subjects preparatory to the of graduate
studies. regtration for the fifth erthe students
selected under this plan must have had atleast two months
industrial employment satisfactory to the Department. A
member of the Department will serve as adviser to aid the
members of the group In selecting the Senior and Graduate
schedules which may be best suited to their individual
interts.

The Honors Course leads to the degrees of Bachelor of
Sclenie and Master of Science in Mechanical Engineering,
awarded simultaneously at the end of the Graduate year.

First 2'00
Term 2-70

2'85
8'03
E21
M2
MS

Second 2-01
Term 2'30

2173

8-04
E22
M2
MS

First 2,04
Term 2*2'

2-31
2'40
6-18
Ecl

Second 2-06
Term 2'25

237
2,42
2'68
2'73
Ecl

First 2'08
Term 2'43

6-19

2'10
2'32
2'68
2.73
2'79
2-83

Second 2'08
Term 2'55

2'10
2*34
2'78
2*78~
2'79
2'84

11. MECHANICAL ENoINEERING
(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)
Applied Mechanics. . .........

I Machine Drawing. ...........
1 Machine Tool Lab.................

Physics. ..................
T U. S. in World History .*........
1 Calculus .................... ...
21 Military Science .................

Applied Mechanics................
Enginee g Metals...............

oMachin Design ..............
2 Machie Tool Practice ........

Physics ....
T U. S. in World History ........
2 Differential Equations........
22 M ilitary Science.................

Third Year (Class of 2-46),
Ajplied Mechanics.............1 F uli Mechaic . . .... ..........
Engineerin Materials.........
Heat Eng ineerin ...........
Electrical Eng., und..............

IT Economic Principles...............

A2plied Mechanics ...... .......
2 Plfuld Mechanics. . .... ... ..........

Testng Materials Lab.............
Heat Engineering .............

o Engineering Laboratory .......
1 Machine Design............
2T industrial Economics............

Fourth Year (Class of 6-45)
1 Applied Mechanics ................

Heat Engigeerin ...............
Electrical Eng., und.. . ......
General Study....................
General Study....................
Thesist and Elective. ..............

ELECTIVES
Ordnance Engneig ............
Engineering Metals ...........

2 Engieerin Laboratory.......
2 Machine Desin ....
1 Automotive Enines...........

Steam Turbine Engineering ........
2 Applied Mechanics................
1 Power Plant Engineering ...........

General Study ....................
General Studv....................
Thesist and Elective ............

ELecTiV=s
ance Engineerin ........

Metals & Testing, Adv..........
Hyd. Power Trans. & Controls, Des.

2 Mech. Systems, Des...............
2 Automotive Engines..............

Gas Turbine Engineering..........

3-5
6-0
4-0
5-5
3-5
3-6
3-0

27-21

3-5
2-2
4-2
4-0
6-4
3-5
3-6
3-0

28-24

3-5
5-3
5-4
4-5
4-6
3-3

24-26
3-5
5-3
4-2
4-5
4-4
4-1
3-3

27-23

3-5
3-5
4-6
2-2
2-2
14

48

3-3
2-3
3-3
4-2
5-3
2-4
3-5
3-5
2-2
2-2
22

46

3-3
3-2
4-2
4-4
5-3
2-4

* Clas, of 2-47 will take first term schedule during Spring Term 1945.
t Total thesis to be not less than 10 units, not more tha8 units of which are

:Ither 21-2 or 2-791 (but not both) must be included in elective choice.



UNDERGRADUATE COURSE SCHEDULES

II-A. MECHANICAL ENGINEERING
IN CO6PERATION WITH THE GENERAL ELECTRIC
COMPANY AND THE BOSTON EDISON COMPANY

uring the war students will take the regular Course II
schedule. or typical Course II-A schedule, see Catalogue, June
1942, Volume 77, No. 4, or Summer Session 1942, Volume 77,
No. 3.)

HE Codperative Course in Mechanical EngineeringT affords training for the technical and executive
responsibilities of the manufacturing phases of any

representative large industry.
The Course covers a period of five years, of which the

first two years are identical with those of Course II. The
last three years, including the summers, are spent partly
at the Institute and partly at the plants of the codperating
companies.

Instruction in the first four years is essentially the same
in content as that given in Course II. No omissions are
made in the fundamental and professional subjects, and
the subjects omitted from the regular Course II curriculum
have their counterparts in the program at the works.

The final year of graduate study and research is to be
planned for each student in accordance with the require-
ments of the Graduate School. Training at the plants is
planned and carried out with a view to its educational
value and is closely correlated with the instruction at the
Institute. During the final term at the works much freedom
may be exercised in the assignment of students to the
research departments of the companies. This is planned to
develop special and individual aptitudes of the various men.

The number of students that can be accommodated is
limited and, consequently, registration in the Coeperative
Course is restricted to students of marked aptitude who
have clear records in the first two years of Course II.
Admission to the Course is subject to the ap royal of the
Institute and the co6perating companies. College transfer
students may be admitted under equivalent conditions as
to adequacy of preparation and aptitude.

It is assumed that students who are admitted to the
Course with the approval of the Institute and of the
coiperating companies will carry the Course through to
completion, unless exceptional circumstances prevent.
Students at the works are subject to the usual regulations
of the Company and receive regular compensation, the
total of which approximates the tuition charges for the
three years of the Co~perative Course.

The Course leads to the degrees of Bachelor of Science
and Master of Science in Mechanical Engineering, awarded
simultaneously at the end of the Graduate year.

III. METALLURGY

INCLUDING CERAMICS
P~r'HE Course in Metallurgy provides training in the

beneficiation and dressing of ores and minerals, in the
production and purification of metals, and in the use

of metals and alloys. Although the fields of Metallurgy
and Mineral Dressing are differentiated in some industries,
it is felt that broad training requires an acquaintance with
each branch. As a result the emphasis throughout the four
years is laid on the basic sciences of mathematics, physics,
chemistry, and economics, and the junior year is devoted
almost exclusively to an application of these sciences, and
particularly physical chemistry, to the various branches of
Metallurgy.

In the snlor year two options are offered, one in Metal-
lurgy and the other in lMineral Dressing.

The Metallurgy option covers both process metallurgy,
which is concerned primarily with the winning of the metals
from ores or concentrates, and the making of steel and
other alloys, and physical metallurgy which stresses the
physical properties, structures, testing and uses of metals
and alloys. The two subdivisions of Metallurgy are so
closely interrelated that a sharp separation is undesirable.
A limited amount of specialization in one of the two fields
is made possible by the freedom of choice in the selection
of electives and of a thesis subject in the fourth year.

The Mineral Dressing option is primarily concerned
with the mechanical, physical, and chemical preparation
of ores, solid fuels, ceramic raw materials and other non-
metallic mineral products. This preparation has as its goal
the elimination at low cost of the bulky impurities com-
monly found in raw mineral products, and the production
of the valuable content as concentrate.

Both options lead to the degree of Bachelor of Science in
Metallurgy.

CERAMICS. The instruction and research in Ceramics are
mainly intended for graduate work leading to a Master's
or Doctor's degree. It is advisable for an undergraduate
student interested in this subject to register in Course
IX-B, General Engineering, and take as electives, subjects
bearing on Ceramics. This procedure will also give an
excellent foundation for graduate work. The subjects
dealing with Ceramics are intended to give a fundamental
training in the usual manufacturing processes as well as in
the testing of raw materials and finished ware.

III. METALLURGY

(See page 36 for First Year)
Second Ycar (Classes of 10-46, 2-47*)

First 2'854 Machine Tool Laboratory ..........
Term 5'11 Qualitative Analysis...............

8-03 Physics ..........................
12011 Mineralo .......................
E21T U. S. in W~orld History ...........
M 21 Calculus .........................
MS21 Military Science ................

Second 3'00 Metallurgy, Introduction ..........
Term 5'12 Quantitative Analysis.............

8-04 Physics..........................
E22T U. S. in World History ............
M22 Differential Equations.............
MS22 Military Science ................

General Study ................

Third Year (Class of 2-46)
First 2,011 A plie Mechanics ............
Term 3-01 on-Ferrous Metallurgy I.........

3-04 Metallurgical Laboratory ..........
3'31 Metallography....................
381 Mineral Dressing I .............
5,61 Physical Chemistry I......
5'612 Physical Chemistry Lab. I .......
Ec1T Economic Principles............

Second 2042 App lied Mechanics.............
Term 2*312 Metal Processing ...............

2-50 Heat Measurements ............
3'12 Metal. Iron & Steel...............
3'32 Metallog. & Heat Treat......... ..
3'82 Mineral Dressing II ............
5'62 Physical Chemistry II......

General Study ...................

* Class of 247 will take first term schedule during Spring Term 1945.

3-0
7-2
5-5
6-1
3-5
3-6
3-0

30-19

3-1
7-2
6-4
3-5
3-6
3-0
6
49

3-5
4-4
5-0
5-2
4-2
4-4
2-0
3-3

30-20

3-5
3-0
3-1
3-4
6-4
4-2
4-4
2-2

28-22

8



Ill. Metallurgy Continued
OPTION 1. METALLURGY
Fourth Year (Class of 6-45)

First 2'371 Testing Materials Lab .........
2'erm 3'20 Metall. Thermodynamics..........

333 Metallography, Ap ...........
3'40 Corrosion & Heat Resist. Alloys..
6'40 Electrical Eng., Elem............ . .

General Study ...................
Elective* ........................

Second 3'41
Term 3'50

6'81
Ec12T

First 3'02
Term 3'20

3'83
386
3:87
541

12.91

Second 3'84
Term 3'85

12'40
Ec12T

Light Alloys .....................
X-ray Metallography..............
Electrical Eng. Lab................
Industrial Economics .............
T hesis...........................
Elective* .........................

OPTION 2. MINERAL DRESSING

Fourth Year (Class of 6-45)
Non-Ferrous Metallurgy II ........
Metall. Thermodynamics..........
Mineral Dressing Plant ............
Comminution.....................
Qant. Mineragraphy ..........

anic Chemistry I..........
Miing Elements..........

General Study...................

Mineral Dressing Practice ..........
Flotation........................
Economic Geology................
Industrial Economics ..............
T hesis...........................
Elective*............. .......

* Electives must form a coordinated program of study.

ARC: ITECTURE

IV. ARCHITECTURET HE School of Architecture Includes Course IV, Archi-
tecture; Course IV-B, City Planning; and Course
IV-C, City Planning Practice.

The objective of the Course in Architecture is to produce
graduates who will be effective and valuable in the planning
and execution of all kinds of building pro ects. The pro-
fessional contribution includes understanding of the build,
ing needs of communities and individuals, ability to analyze
accurately the requirements In specific cases, skill in the
effective and orderly disposition of building elements on
sites and in the organization of interior spaces, codrdi-
nation of the general plan with a simple and economical
structural system, research into best methods and materials
of construction, control over proportions and details to
achieve effective and eloquent expression and integration
of planning with equipment and materials necessary to
maintain desired conditions of health, enjoyment, and
convenience.

Unusual opportunities are available for fundamental
training in the basic sciences underlying building technol-
ogy, for close contact with outstanding laboratory and
research facilities In engineering fields related to architec-
ture, and for understanding of the broad economic and
docial approach of the city planner.

In recognition of a vital need in the profession for ever
greater technical ability and judgment, a newly adopted
curriculum in Architecture integrates technical resources
with social and cultural needs.

2-1
4-5
3-2
2-4
4-6
6
11

50

2-4
3-3
2-2
3-3
12
15

49

3-3
4-5
3-2
2-3
4-0
4-3
3-5
6

50

2-2
3-3
3-6
3-3
12
12
49

First 4'051
Term 4*091

4481
4'53
4'751

Second 4'052
Term 4'092

4'482
4*752

Fifth Year (Class of 6-45)
Freehand Drawing.............
Color, Comp., Th. & App ........
Europ. Civilization & Art ......
Profesional Relations.............
Architectural Design V ............

Freehand Drawing ...............
Color, Comp., Th. & App..........
Eurp.v iation & Art .......

cetral Design V ........
Th.s ...................

* Class of 10-47 will take first term schedule during Spring Term 145.

IV. ARcITaCTURE

(See page 36 for First Year)
Second Year (Classes of 6-47, 10-47*)

First 2'011 Applied Mechanics ...............
Term 4721 Architectural Design 11 ............

8*03 Physics......................
1771 M aterials... .. . . ... ..
E21T U. S. in World History ............
MS21 Military Science .................

Second 2'042 Applied Mechanics .............
Term 4'07 Shop ............................

4'722 Architectural Design II............
8'04 Physics..........................
E22T U. S. in World History ............
MS22 Military Science..................

Third Year (Class of J0-46)
First 2'661 Heating and Ventilation ........
Term 4'031 Freehaid Drawing ............

4'731 Architectural Design III........
4'811 Structural Analysis................

1773 M aterials........................
Ec1T Economic Principles...............

Second 2'662 Heating and Ventilation...........
Term 4'032 Freehand Drawin............

4'732 Architectural Desi UI ........
4'812 Structural Analysis ................

17'74 M aterials........... ............
Ec12T Industrial Economics .............

Fourth Year (Class of 2-46)
First 4'041T Freehand & Color.............
Term 4'641 City Planning rinciies ..........

4,741T Architecturallbesign lV ........
8053 Acoustics .................
Ec83 Urban Sociology..................

Second 1'77 Sanitation........................
Term 4'042T Freehand & Color ................

4*742T Architectural Design IV...........
616 Electricity ..................
6,17 Illumination ..................

39

3-5
13-2
5-5
3-2
3-5
3-0

30-19

3-5
4-0

13-2
6-4
3-5
3-0

32-16

2-4
4-0

15-3
8-0
3-2
3-3

35-12

2-4
4-0

15-3
8-0
5-2
3-3

37-12

6-0
2-2

20-4
5-3
2-4

35-13

2-4
6-0

20-4
2-4
2-4

32-16

6-0
1-4
2-3
1-2

29-0

39-9

6-0
1-4
2-3

14-0
18

48



40 UNDERGE
IV. Architecture Continued

Fifth Year (In effect June 1945)
First 4'051T Freehand & Color .............
Term 4'451 History of Architecture ........

4'751T Architectural Design V ........
Ec85 Land Economics ..............

Elective.....................

Second 4'052T Freehand & Color.............
Term 4'452 History of Architecture........

Ec88 Building Economics...........
Elective.........................
T hesis...........................

RADUATE COURSE SCHEDULES

6-0
3-5

20-4
2-5
4

49

6-0
3-5
2-4
10
18

48

IV-B. CITY PLANNING

T HE undergraduate Course in City Planning has beenT developed in response to the need for a curriculum
which Is oriented to this professional field early in the

program and which provides for a synthesis of the economic,
sociological, administrative, and engineering aspects of
city planning impossible in courses developed from exist-
ing curricula in specialized professional fields.

The expansion which has taken place in the social and
economic aspects of planning, the development of improved
technical procedures, and the rapidity with which planning
and zoning legislation has placed new instruments of social
control into the hands of local and state governments have
greatly increased the scope of professional activity. This
a in its turn has placed a greater responsibility on the

planning technician or consultant, who must be well
equipped In the methods of social and economic research
as well as in the techniques of physical planning.

The curriculum of Course IV-B includes preparatory
subjects in engineering and in the natural and social
sciences with the object of developing in the student an
understanding of basic principles and relationships. The
content of the third and fourth years is primarily technical
in character with emphasis on the economic and adminis-
trative aspects, but with considerable time given to the
working out in the drafting room of actual problems in the
field of city and regional planning.

A feature of the Course is the close relations maintained
between the student group and planning agencies in the
Boston metropolitan district, advantage being taken of the
many opportunities for evaluating "planning in action."
Over a nine-year period, students In the Course in City
Planning have developed planning studies in more than
forty communities as part of their regular program of
instruction, such studies including proposals for zoning,
traffic circulation, housing, and rehabilitation, as well as
comprehensive plans for future development. While these
do not of course take the place of official plans and sur-
veys, the procedure enables a student to carry through a
planning project under conditions which approximate those
of actual practice.

The Course in City Planning, IV-B, covers four years
and leads to the degree of Bachelor in City Planning.
Graduates of the Course, if accepted for admission to the
Graduate School, should be able to complete the require-
ments for the degree of Master in City Planning in one
year.

IV-B. CrrY PLANNING

(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)
First 4*641 City Planning, Prin................
Term 12'321 Engineering Geology..............

EcI1T Economic Principles .... I...........
Ec83 Urban Sociology.............
E21T U. S. in World History.........
E35 eports ..........................
M 21 calculus.........................
MS21 Military Science..................

Second 102 Surveying........................
Term 4'672 City Planning Design ...........

Ec12T Industrial Economics ..............
Ec32 Economic Statistics, Elem..........
E22T U. S. in World History ............
G86 San. Sci. & P. H., Prin.............
MS22 Military Science................

First 1'34
Term 4*59

4-651
4'681

15'11

Second 4'62
Term 4*652

4'682
15'12
Ec40

First 4'683
Term 15'61

Ec49
Ec85

Second 4'60
Term Ec86

G38

Third Year (Class of 2-46)

Municipal Engineering .............
Government and Public Admin.....
Theory & Prac. City Planning ......
City & Regonal Planning..........
Business management, Int.........
Professional Elective..............

Site Plan. and Construction ........
Theory & Prac. City Planning ......
City & Regional Planning........
Business Management, Int.........
Money and Banking..........
Professional Elective ..... ..

Fourth Year (Class of 6-45)
City & Regional Planning ..........
Law of Contracts.................
Public Finance...................
Land Economics..................
General Stud ..................
Thesis and Erective ...............

Plan. Legislation & Admin..........
Land Economics...............
Public Speaking .............
General Study ...............
Thesis and Elective...........

* Class of 2-47 will take first term schedule (luring Spring Term 1045.

IV-C. CITY PLANNING PRACTICE

(The Course in City Planning Practice has been temporarily dis-
continued due to the war. For typical Course IVC schedule,
see Catalogue, June 1942,Volume 77, No. 4, or Summer Session
1942, Volume 77, No. 3.)

-7-

- C

2-2
5-2
3-3
2-4
3-5
2-4
3-6
3-0

23-26

3-1
10-5

3-3
3-3
3-5
2-2
3-0

27-19

3-4
2-4
3-3

18-0
3-3
6

49

12-0
3-3

12-0
3-3
3-3
6

48

12-0
3-6
2-5
2-5
2-2
10

49

2-5
4-6
3-3
2-2
20

47



ELECTRICAL ENGINEERING

V. CHEMISTRY

PTHE main objective of the Course in Chemistry is to
provide a gneral and fundamental education based
on science or those who seek the Bachelor's degree

and a career in some field in which a sound knowledge of
chemistry is important, and for those who wish to go on
to graduate study and a professional career in chemistry.

Students receive thorough instruction in the principles
of inorganic, analytical, organic, physical, and industrial
chemis, supplemented by instruction in mathematics
and physics and in the humanities, including English, his-
to Ge rman, French, and other nonprofessional subjects.

e Course aims to stimulate and develop the research
attitude, and the schedule includes the thesis in the fourth
year to provide an opportunity for the student to demon-
strate his aptitude for creative effort. Throughout the
Course, the student has the benefit of counsel by experi-
enced instructors who assist him in selecting electives and
aid him in acquiring the education and training necessary
for well-balanced and intelligent living.

The Course leads to the degree of Bachelor of Science in
Chemistry.

V. CHEMISTRY

(See page 36 for First Year)

Second Year (Classes of 10-40, 2-47*)
Second Year

First 5'10 Qualitative Analysis...............
Term 8'03 Physics..........................

E21T U. S. in World History..... . ......
M21 Calculus...................
MS21 Military Science ..................

Second 5-12 Quantitative Analysis...........
Term 5'13 Quantitative Analysis.............

8'04 Physics ...... ................
E22T U. S. in World History ..........
M22 Differential Equations ............
MS22 Military Science..................

General Study ..................

14-4
5-5
3-5
3-6
3-0

28-20

NOTE ON LANGUAGE

Language may be substituted for part of the General
Study requirement with the approval of the Registration
Officer. Students credited with Elementary and Intermediate
French may take Elementary Gernm. Stuidents credited with
Elementary and Intermediate German may take Elementary
French. Students credited with Elementary French and Ele-
mentary German may take Intermediate German. Students
;ho present neither French nor German on entrance will take

lementary German.

Third Year (Class of 2-40)
First 5'141 Analytical Chemistry ............. 4-1
Term 5'41 Organic Chemistry I.............. 4-3

5'414 Organic Preparations .............. 9-0
5'61 Physical Chemistry I .............. 4-4
5'611 Physical Chem. Lab. I ............ 4-0
EclIT Economic Principles........... 3-3
L31 German, Intermedite........2-3

Elective .................... 5

49
* Clan of 247 will take 11r-i term .chedule during Spring Term i111 .

Second 5'417 Quant. Organic Analysis...........
Term 5'42 Organic Chemistry II...... .....

5-424 Organic Compounds Ident.........
5'62 Physical Chemistry II .............
5'621 Physical Chem. Lab. II............
5-82 Chemical Literature ...............
Ecl2T Industrial Economics ..............

General Study ..............
Elective ....................

41

4-0
4-2
9-0
4-4
4-0
1-1
3-3
2-2
5

48

NOTE ON THIRD YEAR LANGUAGE
Students who have completed ltermediate German will

substitute elective for L31 by petition.

First 5'061
Term 5'43

5'63
10'203
E33

Second 5'062
Term 5:44

564
5'66

10'21

Fourth Year (Class of 6-45)
Inorganic Chemistry Adv ...
Organic Chemistry . ... .......
Thermodynamics, Int...........
Industrial Chemistry..............
Report Writing .................
Thesis.......................

Inorganic Chemistry, Adv..........
Organic Chemistry IV .............
Radiation Chem Int..............
Surface & Colloid Chem.........
Industrial Chemistry ...........
T hesis. ....... ..................
General Study....................

2-3
3-6
3-5
3-4
2-4
15

50

2-3
3-6
2-3
2-3
2-2
16

2-2

48

VI. ELECTRICAL ENGINEERING
T HE common objective of the course in Electrical

Engineering is to train men for professional, indus-
trial, or commercial careers in progressive applica-

tions of present engineering art and in the development of
new engineering applications of electrical science. In prep-
aration for such a career, the electrical engineering stu-
dent must develop a working mastery of the basic sciences
of mathematics and physics emphasizing mechanics, ther-
modynamics and especially electricity and magnetism.
On these are built his fundamental professional work in
principles of electrical engineering and associated applica-
tions. Equally vital to him is the ability to write and speak
English effectively. He also needs the elements of chemis-
try and economics.

Various special features of the Department's work con-
tribute strongly to the development of initiative, judgment,
resourcefulness, and responsibility. Emphasis is placed
on Individual study under staff guidance. Close association
among staff and students is considered part of a healthy
educational atmosphere. Laboratory work is normally
largely of the project type stressing individual experi-
mental investigation under supervision rather than stand-
ardized experiments. Small class sections, including stu-
dents of similar interests and aptitudes, serve to encourage
vigorous discussion. The Honors Group Plan requires a
large measure of initiative and responsibility in the third
and fourth years on the part of accepted candidates.
Several Colloquia each year led by outstanding industrial
engineers provide case studies in current engineering devel-
opments. (The Honors Group Plan and the Colloquia
have been suspended for the duration of the war.)

By means of options provision is made for interests in
the small-current fields of communications, electronics,
measurement, and control, as well as in the large-current

-7- 7 - 7-- -7- - _-,_C,7,v-_'- 7 .....



42 UNDERGRADUATE
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or power field. Additional flexibility to meet the needs of
the individual student is provided by permitting him to
make substitutions in the curriculum with the permission
of the head of the department provided these are well con-
sidered and directed toward sound objectives.

Course VI provides three options described below, all
identical in their first two years and containing much in
common through the last two years. The purpose of differ,
entiation into options is primarily to provide the incentive
to accomplishment which comes from emphasis on that
portion of the electrical engineering field which arouses a
student's special interest. All of these options lead to the
degree of Bachelor of Science in Electrical Engineering.

VI. ELECTRICAL ENGINEERING

(See page 36 for First Year)
Second Year (Classes of 10-46, 2-47*)

First 2*00 Applied Mechanics................
Term 2'853 Machine Tool Laboratory..........

8'03 Physics ........................
E21T U. S. in World History ............
M 21 Calculus.........................
MS21 Military Science..................

General Study....................

Second 2'01
Term 6'00

8'14
E22T
M22
MS22

Applied Mechanics................
Electrical Eng., Prin...............
Physics ...................
U. S. in World History .........
Differential Equations ... .....
Military Science........ . . .....

3-5
4-0
5-5
3-5
3-6
3-0

6
48

3-5
4-6
6-4
3-5
3-6
3-0

22-26
OPTION 1. ELECTRIC POWER

Electric Power provides for professional study empha-
sizing electrical machinery, power generation, transmis-
sion, and distribution. T is is a logical preparation for
work with heavy apparatus manufacturers, public power
utilities, and users of heavy electrical equipment.

First 2'04
T'erm 2'40

6'01
6'75
Ec1T
M31

Second 2*07
Term 2'42

6,02
6*76
6'77
EcI2T

Pirst 1'64
Term 2'.686

6*03
6*78

Third Year (Class of 2-46)
Applied Mechanics................
Heat Engineering ................
Electrica Eng., Prin...............
Electrical Eng. Lab................
Economic Principles ............
Differential Equations .............

A pplied Mechanics................
H eat neering ............
Electrical Eng., Prin............
Electrical Eng. Lab ...........
Electrical Eng. Lab................
Industrial Economics ...........

Fourth Year (lass of 6-45)
H ydraulics.......................
En neerin Laboratory............
Electrical Eng., Prim..........
Electrical Eng. Lab.............
General Study....................
Professional Elective..............

Second 6-04 Electrical Eng., Prin...............
Term 679 Electrical Eng. Lab................

G12 Seminar in Biography ............
Thesis.........................
General Study ...............
Professional Eleive ...........

*Clans of 2.47 will take first term schedule during Spring Term 1945.

3-5
4-5
5-7
4-5
3-3
2-4

21-29
3-5
4-5

3-4
4-4
3-3

22-28

3-6
3-3
6-8
3-4
2-2
9
49

4-6
4-5
3-3

9
6
9

COURSE SCHEDULES

First 6-20
Term 6'211

6*221
6'251

$6'26
6'281
6'80

Second 6*212
Term 6'222

6-23
6'252
6-27

t6'282
6'312
t6'48

8'54
M77

ELECTIVEs

(1, 3) Electronic Control & Meas.. . . 3-6
Electricity in Industry, App . ...... 3-6
Electric Power Generation......... 3-6
Electric Machine Design ........... 3-6
Electric Insulation................ 3-6
Wire Communications, Prin ........ 3-6
Electrical Eng. Lab............. Time arr.
Electricity in Industry, App........ 3-6
Electric Power Generation......... 3-6
(1, 3) Electrical Implementation .... 3-6
Electric Machine Design ........... 3-6
Illuminating Eng., Prin............ 5-4
Radio Communications, Prin....... 3-6
Electrical Communications, Prin. . . 3-6
Electrical Equip. Bldge............. . 1-2
Electrical Eng. Lab ............ Time art.
Electromagnetic Theory ........... 3-6
Vector Analysis................... 3-6

t Not offered November 1944-June 1945.

OPTION 2. ILLUMINATION ENGINEERING

(Temporarily Discontinued. For t pical Option 2 schedule
see Catalogue, June 1942, ol ume 77, No. 4)

Illumination Engineering gives particular attention to
the scientific basis of vision, color, optical apparatus, and
production and good use of illumination. Makers and
users of illumination equipment find this rapidly advanc-
ing field requires men with such training.

OPTION 3. ELECTRICAL COMMUNICATIONS
Electrical Communications embraces a study of the tech-

niques underlying the translation, transmission, repro-
duction, and recording of intelligence by electrical means.
Circuit theory, electronics, electromagnetic theory, and
acoustics are basic professional studies. The field of prac-
tical application includes also such arts as aids to naviga-
tion, automatic control, and others in which the same tech-
niques are essential.

Third Year (Class of 2-46)
First 2'04 Applied Mechanics................
Term 6'01 Electrical Eng., Prin...............

6*75 Electrical Eng. Lab.............
8 l061 Physics, Intermediate .... ....
Ec11T Economic Principles...........
M31 Differential Equations. . .........

Second 6'02 Electrical Eng., Prin...............
Term 6*30 Electrical Com., Prin..............

6'76 Electrical Eng. Lab... ........
6-77 Electrical Eng. Lab................
8-062 Physics, Intermediate..... .. . . . .
Ec12T Industrial Economics..........

First 6031
Term 6311

6'331
6'781
8'05

Fourth Year (Class of 6-45)
Electrical Eng., Prin ...........
Electrical Con., Prin ..........
Electrical Com. Lab...............
Electrical Eng. Lab................
Vibrations and Sound.............
General Study ..............
Professional Elective ...........

3-5
5-7
4-5
3-4
3-3
2-4

20-28

5-7
4-6
3-4
4-4
3-4
3-3

22-28

3-4
3-5
3-3
3-3
3-6
2-2
9

49
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Second 6'32 Electrical Com. Prin...............
Ten 6'332 Electrical Com. Lab...............

G12 Seminar in Biography .............
T hesis...........................
General Study ...... ............
Professional Elective ............

ELEcTIVEs SAME AS FOR OPTION 1

4-8
4-4
3-3
9
6
9

50

OPTION 4. ELECTRONIC APPLICATIONS

Electronic Applications emphasizes the rapidly increasing
use of electrical methods of measurement, control, and
implementation in all types of industry and engineering,
as the emergence of a field of great future importance. It
pays particular attention to electromechanical and electro-
thermal systems, principles of measurement, and electronic
applications.

First 2'04
Tern 6'01

6'75
8'061
E1iT
M31

Third Year (Class of 2-46)
Applied Mechanics ................
Eletrical Eng., Prin...............
Electrical Eng. Lab. ..............
Physics, Intermediate .............
Economic Principles ...........--- -
Differential Equations ..........

Second 2'07 Applied Mechanics ..............
Tem 6'02 Electrical ng., Prin...............

676 Electrical g. Lab...........
6'77 Electrical g. Lab.............
8062 Pn Ints a ediate.......... .
EcI2T int rltal Ecnomics ...........

First 2'251
Term 6-031

6'20
6'781
6'83

Fourth Year (Class of 6-45)
Fluid Mechanics .................
Electrical Eng., Prin...........
Electronic Control & Measurement..
Electrical Eng. Lab...........
Electronic Eng. Lab...............
General Stud .................
Professional Elective..............

Second 6-23 Electrical Implementation ..........
Term 6-84 Electrical Implementation Lab... . . .

G12 Seminar in Biography ............
Thesis........................
General Study .... ...........
Professional Elective ..............

ELECTIVES SAME AS FOR OPTIoN 1

VI-A. ELECTRICAL ENGINEERING

COOPERATIVE COURSE

3-5
5-7
4-5
3-4
3-3
2-4

20-28

3-5
5-7
3-4
4-4
3-4
3-3

21-27

5-3
3-4
3-6
3-3
3-4
2-2

9

50

3-6
3-6
3-3
9
6
9

48

The students in the Cooperative Course follow the program of
one of the options of Course VI with Jour terms of practical
experience in place o two professional electives and ourth year
thesis. For typical Crse VI-A schedule see Catalogue, June
1942, Volume 77, No. 4, or Summer Session 1942, Volume 77,
No. 3.)

HE engineering graduate, before can take respon-
sibility for imprtant industrial projects, must
have an educatonal background of sound fimda-

mental scientific and economic principles, and in addition,
must be acquainted with industrial ractices in his spe-
cialized field of employment. This inter inking of theory and
practice is provided In the Co"perative Course in Electri,
al Engineering, in which a selected group of students pur-

NGINEERING 43

sues a course of stud; and practice which correlates the
scientific and engineering principles of the classroom and
laboratory with approximately seventy weeks of practical
experience in the plants of a particular industry. This
educational plan makes it possible for the student to do
his "undergraduate" work in industry in parallel with his
undergraduate academic studies at the Institute and, at
the time of graduation, to be in a position to utilize imme-
diately the more advanced principles studied in the senior
and graduate years. The first four years are practically
identical in academic content with Course VI and the fifth
or final year includes a complete academic year of gradu-
ate work subject to the provisions of the Graduate School.
The Course leads to the degrees of Bachelor of Science and
Master of Science in Electrical Engineering awarded sim-
ultaneously at the end of the Graduate year.

Five distinct programs of industrial experience are
offered in the following options:

OPTION 1- MANUFACTURING. In codperation with the
General Electric Company.

OPTION 2. - PUBLIC UTILITIES.
(a) Light and Power. In couperation with the Bos-

ton Edison Company.
(b) Transportation. In coiperation with the Boston

Elevated Railway.
OPTION 3. - COMMUNICATIONS.

(a) Wire and Radio. In codperation with the affiliated
companies of the Bell System.

(b) Electronic Apparatus Manufacturing. In cooper-
ation with the General Radio Company.

Option 1 affords training for the technical and executive
responsibilities of electrical manufacturing industries. The
manufacturing practice is taken in the plants of the General
Electric Company in Lynn, Schenectady, Pittsfield and
Philadelphia. The earlier assignments deal with manufac-
turing processes and planning, instrument repair and cali-
bration, and the testing of manufactured products. The
later assignments may include research or development
projects in the various laboratories.

option 2 offers experience in the maintenance, operation
and administration of a company which furnishes electric
light and power or transpc rtation as a public service. Stu-
dents trained in the plants of the Boston Edison Company
work on projects involving the repair and maintenance of
lines and equipment, the testing of instruments, insulators
and transformers, the handling of customer relations, the
operation of generating stations, and the solution of trans-
mission and distribution engineering problems.

The students trained in the plants of the Boston Eleo
vated Railway are assigned to maintenance of way and
signals, work in car shops, the operation of surface cars,
trains and busses, and act as executive assistants in the
General Manager's office.

Option 3 provides practical training for students pre-
paring to enter the field of communications engineering.

Students who obtain their experiencewith the Bell Sys-
tem go first to an operating company, where they work with
installers supplying customer service and in telephone
exchanges on the installation and maintenance of central
office equipment. The second assignment is to the Western
Electric Company at Kearny, N.J., where the students
work on problems of plant layout, factory processes, and
manufacturing economy. The third assignment is to the
Bell Telephone Laboratories, where the students usually
confine their attention for the whole term to one specific
research or development project. The final assignment
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may be at one of the Bell-System plants mentioned above
or may be with one of the other associated companies, at
the discretion of the officials of the American Telephone
and Telegraph Company, the cobtdinating organization of
the Bell System.

The General Radio Company provides practical experi.
ence in the manufacture of electronic apparatus. The first
period is spent in the factory, where the student becomes
acquainted with shop practices, materials and products of
manufacture. The second term is spent in the instrument
calibration laboratory, where the students learn to test
the behavior of manufactured instruments or of experi-
mental models which may be in the developmental stage.
The third term is spent as Junior Engineering Assistant
in the development laboratories, and the final term is
specially arranged to meet the needs of the individual
student.

Candidates for admission to the third year are selected
from the second-year class at the Institute, and from
transfer students who have completed substantially the
equivalent of the first two years of Course VI. Since the
Course leads to the Master's degree, acceptance into the
codperative year is made by the Institute on the basis of
a promising scholastic record, and by the companies upon
personal qualifications which indicate adaptability to the
work of the company involved.

Each class is divided into two groups (A and B) which
alternate after the second year, one group studying at the
Institute in Cambridge while the other group is working
at the plants of the codperating companies.

The men when in training at the plants are subject to
the usual company regulations. They receive regular com-
pensation for their work, the total of which approximates
the tuiticn charges for the three years of cooperation.
During the practice periods classes are held two evenings
a week in electrical engineering and other professional
studies, in this way maintaining a continuous study of the
principles of electrical engineering, whether at the Insti-
tute or at the plant.

On account of the limitations of number and the unitary
nature of the training. men who are admitted to a course
with the approval of both parties are expected to carry it
through to completion unless prevented by exceptional cir-
cumstances. Also, the companies are expected to continue
the course of practical training to completion for the stu-
dents who have already enrolled, unless industrial condi-
tions arise which minimize the educational value of the
engineering practice.

At the conclusion of the course graduates are not obli-
gated to accept employment with the co6perating com-
pany, nor is the company obligated to offer such employ-
ment.

A reading knowledge of German or French is required
for the Master's degree as stated in detail under the
Graduate School.

VII. BIOLOGY AND BIOLOGICAL
ENGINEERING

'T HE curriculum in the Biological Sciences is devised
to furnish fundamental training in pure and applied
biology which may prepare students for careers in

piofessional biology (teaching and research), for medical
training, and for work involving the numerous technical
applications, particularly in industries concerned with food
and nutrition, biochemicals, and ferme ion processes.
The term Biological Engineering refe4 to the broad
application of the exact scientific and en neering methods
to biological problems, particularly in applied fields in the

industries. However, stress is also laid on the application.
of quantitative, analytical methods in the subjects in pure
bio'ogy, hence particular emphasis is given to those fields
which, in the present stage of development, are susceptible
of such treatment.

The first two years of both options are devoted to funda
mental subjects In mathematics, physics, and chemistry
plus introductory biology and studies in the humanities.
Specialization begins in the third year and, to cover the
ground mentioned above, two options are offered,

OPTION 1. QUANTITATIVE BIOLOGY. This option is
designed primarily for students looking forward to careers
in experimental biology and medicine. While insuring a
sound background in the basic sciences of mathematics,
physics and chemistry, and the fundamentals of modern

iology, provision is made for a wide choice of electives
both in the biological sciences and in the humanities. The
option is, therefore, well suited, not only for students wish-
ing to prepare for teaching and research posts in biology,
but also for premedical students. Modern medicine is
rapidly becoming less empirical and more scientific. It is
important, therefore, particularly for those who wish to
prepare for medical research, to become acquainted with
the quantitative approach to biological phenomena. This
option leads to the degree of Bachelor of Science in Quanti-
tative Biology.

OrrIoN 2. FooD TECHNOLOGY AND INDUSTRIAL BIoL-
oGY. The marked technological progress taking place in
modern food industries has created a demand for men
having thorough knowledge of the basic sciences pertain-
ing to foods, combined with the ability to apply that
knowledge in the technical processes of food production,
manufacture, storage, and distribution. Increasing empha-
sis on quality control as it concerns food and food products
in manufacture has necessitated the development of new
chemical, physical, biological, and microscopic techniques,
and the personnel to interpret the significance of such
developments in commercial practice.

The undergraduate work in food technology leading to
an S.B. degree is planned to provide students with a
broad perspective in all the contributory sciences supple-
mented by the more specific technological aspects which
especially concern the food industries, and fit the men for
either the laboratory or production branches of such
organizations.

This training is equally valuable for those desiring to
enter the fermentation industries yielding glycerine, indus-
trial alcohols, solvents, organic acids, or other commercial
products of organic origin; the wood preservation industries-
and others which are concerned with the control of biologi-
cal agents such as enzymes, and micro-organisms.

Substitutions may be made for certain of the outlined
subjects at the discretion of the registration officer when
students are intending to continue their studies for an ad-
vanced degree or have especial interests in contiguous fields.

The option leads to the degree of Bachelor of Science in,
Food Technology and Industrial Biology.

VII. OPTION 1. QUANTITATIVE BIooGY
(See page 36 for First Year)

Second Year (dasses of 10-46, 2-47*)
First 5'11 Qualitative Analysis............... 7-2
Term 7-05 Biology I........................ 8-2

8'03 Physics................ ......... 5-5
F21T U. S. in World History ............ 3-5
M21 Calculus ........................ 3-6
MS21 Military Science.................3-0

29-20
* Clas of 2.47 will take first term schedule during Spring Term 1945.

~1
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Aswd 512 Quntitative Analysis.............
6 N o y II.......................

8'04 Ph s ..........................
B22T U. . in World History............
M22 Differential Equations............
MS22 Military Science..................

Third Year (Class of 2-46)

First 5'41 Organic Chemistry I..............
Term 5'428 Organic Chemistry Lab............

5'61 Physical Chemistry I..........
5'611 Physical Chemistry Lab. I.........
7-11 Embryology................
7'14 Comparative Anatomy.........

Second 5-62 Physical Chemistry II.............
Term 5'621 Physical Chemistry Lab. II ........

7-19 Physiology, General...............
721 Physiolog Lab., Gen..............
7'31 Biology o Bacteria................
EciT Economic Principles...............

Language........................

Fourth Year (Class of 6-45)

First 7'03 Genetics........ ................
Term 7'80 Biochemistry .....................

Ec12T Industrial Economics ..............
Thesis ....................
General Study ... .............
Language........................

7-2
8-2
6-4
3-5
3-6
3-0

30-19

4-3
9-0
4-4
4-0
9-3
9-3

39-13

4-4
4-0
3-3
4-2
7-3
3-3
3-5

28-20

2-4
8-5
3-3
10
2-2
3-5

47

Second Thesis........................... 10
Term Electivet......................... 40

50
t Not less than 20 units must be chosen from the following subjects:

7 '2Cytolo y, General .............................. 6-
724 Nutrit' Advanced ............................ 7-2
7321 Bacteriology, Advanced.............. 3-4

7." Surface Chem. in Biology ............. . -a
7,81 Enzymology .................................... 6-3
7:82 Biochemistry, Advanced.........................6
7.56 Biophysics II.................................. 2-2
7.882 Bioycs Lab. II-.. ....... .............. 41
7.93 sel Toplcs in Biology... ..... ............. Time arr.

VII. OPTION 2. FooD TECHNOLOGY

AND INDUSTRIAL BIOLOGY

(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)

First 5'11 Qalitative Analysis............... 7-2
Term 7'05 ioo y I........................ 8-2

8'03 Phys .......................... 5-5
E21T U. S. in World History ........... 3-5
M 21 Calculus........ ................. 3-6
MS21 Military Science.................. 3-0

29-20

Second 5'12 Quanttative Analysis............. 7-2
Term 7 6 ogy 11 ....................... 8-2

7'17 Biology of Food Supplies ......... 3-2
8'04 P hs. ......................... 6-4
B22T U. S. In World History ............ 3-5
MS22 Military Science. ............... 3-0

General Study.................. 6

51
C lass of 2.47 will take first term schedule dIuring Spring Term 1945.

First 5'41
Term 5-428

7-14
7*301
7'701

Second 5'141
Term 7'19

721
7-302
7-702

10*663
Ec1IT

First 2'60
Term 7'361

7711
7'80

10'31
Ec12T

Second 2'601
Term 7'22

7'362
/'52
7'712

Third Year (Class of 2-46)
Organic Chemistry I..............
Organic Chemistry Lab............
Comparative Anatomy ............
Bacteriology......................
Technology & Chem. Food Supplies.

Analytical Chemistry............
Physiology, General...............
Physioloy Lab., General ..........
Bacter y......................
Tech. & em. Food Supplies ......
App. Colloid Chem;, Int............
Economic Principles...............
General Study....................

Fourth Year (Cldss of 6-45)
Food Engineering .................
Industrial Micro biology ............
Technology Food Pructs .........
Biochemistry .....................
Chemical Engineering.............
Industrial Economics..............

Food Engineering................
Pers. Hygiene & Nutrition.........
Industria Microbiology ............
Industrial Hygiene................
Technology Food Products.........
T hesis...........................
General Study ....................

45

4-3
9-0
9-3
6-4
7-4

35-14
4-1
3-3
4-2
6-3
5-3
2-4
3-3
2-2

29-21

2-2
5-2
6-4
8-5
4-5
3-3

28-21

3-3
2-2
4-4
5-3
6-3
10

2-2

49

VII-A. PHYSICAL BIOLOGY

T HE purose of this course is to prepare students for
work of a research character in experimental and
applied biology. In the wide range from pure biology

to the applications of Biological Engineering in the indus-
tries, attractive o rtunities await those who have sound
training both in biology and in the exact sciences. Grad-
uates may continue their studies toward the doctorate or
ma expect to find employment in research laboratories
and inustries dealing with biochemicals, foods, drugs,
medical supplies and instrumentation, textiles, leather,
baking, canning, and related fields. It Is not only efficient
but pedagogically desirable for the student to obtain his
training in the separate disciplines simultaneously rather
than to study physics, chemistry, and mathematics either
before or after specializing in biology. Course VII-A
makes possible this combination. Sub s in physics and
chemistry are taken in each of the first four .years, together
with substantially the same amount of work in biology,
as is required in Course VII, Option 1. These aspects of
physical biology are correlated in the Biophysics subjects
in the graduate year. Electives in the fourth and fifth
years permit the selection, subject to approval of the
registration officer, of sub ects having a bearing on special,
ized fields of pure or applied biology such as bacteriology,
biochemistry, biophysics, general physiology, nutrition,
food technology, ndustrial fermentations, economic
entomology, and others. Training in research methods Is
provided through the solving of a thesis problem which
may be select in a field of pure or applied biology.

Because of the diversified techni courses of study
prescribed in this curriculum each applicant for admlssipn
to Course VII-A should interview the registration officer
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VIU-A. Physical Biology Cntinue
for this course to determine if
take the work.

Course VII-A leads to the deg
in Quantitative Biology and Ma
Biology.

VII-A. PHYSICA

(See page 36 for

First 5'11
Term 7*05

8'03
E21
M2
MS

Second 5'12
Term T06

8'04
E22

M&I

First 5*41
Term 5'42

5'61
5*61
7-11
7'14

Second 5'42
Term 5*62

5'62
7*19
721
731

First 7'03
Term T80

781
7'91
Ec1

Second 5'42
Term 792

8'31
8-31
Ecl

Mirst 7.85
Term 788

10'66

$econd 7-86
Term 788'

10'66

Second Year (Classes
Qualitative Analy'

S iSn World Hi
1 Calculus...

I Military Science.,

Quantitative Anal
Biology II......
Physics .........

T U. S. in World H
SDifferential Equat
12 Military Science..

Third Year (Clas
Organic Chenilstr3

8 Organic Chemistry
Physical Chemlstr

1 Physical Chemistr
Embryology .....
Comparative Anat

rganic Chemistr3
Physical Chemistr

I Physical Chemistr
Physiology, Gener
Physiology Lab., G
Biology of Bacteri
Language .......

Fourth Year (Cla,
Genetics........
Biochemistry ...
Enzymolo ....
Biological ng. I.

IT Economic Principl
Language.......

6 Organic Compoun
Biological Eng. II

1 Atomic Structure.
2 Atomic Structure!
2T Industrial Econom

General Study ...
Elective........

Graduate Y
Bohysics I' .*1 Bioph Ics Lab. I.

1 Colloid Chemistry,
Tesis. ........

Elective.........

Biop Ics I. -
SBo. II

2Chemistry.
Thesis........
Elective.......

UNDERGRADUATE COURSE SCHEDULES
d

he is qualified to under- VIII. PHYSICS
HYSICS in recent years has been one of the mostrees of Bachelor of Science Prapidly developing sciences, and at the same time isster of Science in Physical the basic science for most branches of engineering. The

Course in Physics, with its two options, is Intende to be
sufficiently broad to provide for the needs of those who

- BrotoGY desire to prepare for graduate work and research in pure
First Year) physics, either experimental or theoretical, as well as for

those who desire to go into work In industrial and applied
of 10-46, 2-47*) physics. Students are given a sound fundamental training
ss.............. 7-2 in the various branches of physics, as well as In mathe-

... .......... 8-2 matics, chemistry, and liberal subjects. Laboratory............... 5-5 instruction is given in the more important phases of experi-story ............ mental physics, including modem physics, and training in
............ 3- theoretical hysics Is provided.

... . 3OPTION1 GENERAL PHYsIcs. This option is for stu-29-20 dents preparing for a career of research and teaching of
ysis. ............ 7-2 physics, often after pursuing graduate work. There Is
................. 8-2 thorough training in the classical foundations of physics,
................. 6-4 but also much work In modern physics, atomic structure,story............ 3-5 and similar fields in which most of the recent progress ofions............ 3-6 physics has been made. Mathematics and mathematical................ 3-0 physics, as well as experimental physics of all types, are30-19 stressed. In the third and fourth years considerable elec-s of 2.46) tive work is included, some of which may be taken inI.............. 4-3 other departments. Electives are to be chosen in consulta-Lab...........-. 0 tion with the registration officer, who can give specific sug-
y ILb.............4- gestions regarding them. A few types of electives follow:
................. 9-3 Experimental or theoretical sub ects in physics, such as
omy............ 9-3 optics, acoustics, electricity and electronics, X-rays, spec,

39-13 troscopy, and various topics in theoretical physics; mathe-
matical subjects, such as mechanics, analysis, advancedII............ 4-2 calculus, higher algebra; chemical subjects, such as quanti-

y Y........... 4-4 tative analysis. organic chemistry, and physical chemistry.
Y Lab. 1 ........ 4-0 OPTION 2. APPLIED PHYSICS. Ph s Is fundamental
en.a......... 4-2 to engineering, and the techniques physics are tools of
... .. *...... 7-3 great value In many branches of industry. For effective

................. 3-5 industrial work, however, physics, particularly in its more
29-19 classical and experimental phases, should be supplemented

ss of 6.45) with chemistry, metallurgy, and electrical engineering, all
................. 2-4 of which are essential in industrial laboratories. The
................. 8-5 option in applied physics includes thorough training In. ... I....... ... 6--3 these fields, and graduates of the option should have the
................. 6-3 training needed for a wide variety of industrial openings,es............... 3-3 while being well prepared at the same time for further................. 3-5 graduate study.

28-23 Electives are included in the fourth year, some of which
Is, Ident.......... 5-0 may be taken outside the department in fields of scientific
................. 6-3 or engineering interest. In some cases, minor rearrange-
............... . 3-5 ments and substitutions of required subjects and electives..ab........... 3-2 may be made to fit In with special programs of work. Theics ............. 3- registration officer should be consulted in regard to such-.-.-.''.--.. -- - 2-2 rearrangements.................. 12 Both options of Course VIII lead to the degree of
ear 49 Bachelor of Science in Physics.

Int.,..... .... ...
.............. ...
..... ..........

..-..............
................
................

* Class of 247 will take first term schedule during Spring Term 1945

2-2
4-1
2-4
20
13

2-2
4-1
2-4
20
13

48

OPTION 1. GENERAL PHYSICS
OPTIoN 2. APPLIED PHYSICs

(See page 36 for First Year)
Second Year (Classes of 10-46, 2.47*)

First 5*11 Qualitative Analysis ...............
Term 8'03 Physics ...................

E21T U. S. In World History ..........
M 21 Calculus.........................
MS21 Military Science..................

Language.......................

* Class of 247 will take first term schedule during Spring Term 1945.

7-2
5-5
3-5
3-6
3-0
3-5

24-23



GENERAL EN
VIll. Physics Continued
4 nd 2855 Machne Tool Laboratory .........

6*00 Electrical Eng., Prin...............
804 ..........................
E22T U. S. in World History ............

Differential Equations. ...
M 2 Military Science.....*... .

Language........................

Third Year (Class of 2-46)
First 6,11 Electrical Eng., Prin...............
Term 6'82 Electrical Eng. Lab...........

8'061 Physics, Intermediate.............
809 Physical Measurements............
8-161 Optics ...........................
8'162 Optical Measurements............
EllT Eonomic Principles...............

-Scond 8'062 Physics, Intermediate ............
Term 8'202 Electronics Laboratory............

8*811 Atomic Structure ...........
8'312 Atomic Structure Lab.... ....
Ec12T Industrial Economics .............
M77 Vector Analysis..................

E lective.........................

Fourth Year (Class of 6-45)
First 8'11 Experimental Physics ..............
Term 8'461 Int. Theoretical Physics I..........

G neralS d ....................
esis and Elective ...............

Second 8'462 Int. Theoretical Physics II .......
Term General Study....................

Thesis and Elective...............

2-0
4-6
6-4
3-5
3-6
3-0
3-5

24-26

4-6
2-3
3-4
3-2
3-6
3-2
3-3

21-26

3-4
3-2
3-5
3-2
3-3
3-6

9

49

8-4
4-8
2-2
20

48

4-8
2-2.
32

48

IX-A. GENERAL SCIENCE

(ADMINISTERED BY A CoMMII'rEE Op THE FACULTY)T VHE Course in General Science provides an oppor-
tunity for the study of all the fundamental sciences.
It is designed to develop in the student a compre-

hensive sense of the orientation and codrdination of science
in general. Since one-third of the units required for gradu-
ation are elective, opportunity is also ofiered for special-
ization In that branch of science in which the student by
contact and trial becomes most interested.

The Covrse occupies a position in the technical school
similar to those courses in the university leading to the
degree of bachelor of arts. In one case the student acquires
a general knowledge of many of the sciences with consid-
erable emphasis upon one. In the university the student
graduates with a general knowledge of many of the liberal
arts with some degree of specialization in one.

The choice of electives is subject to the approval of the
Committee on Course IX and in all cases must follow a
dflnite jective. Substitutions may be made for many
of the subjects in the stated schedule if such substitutions
afford better preparation for a particular objective. Fif-
teen units are assigned to the thesis, five in the first term
and ten in the second, unless the subject demands an
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extension. The composite group of science subjects must
comprise an amount of scientific training equivalent to
that obtained in the standard science Courses.

The Course leads to the degree of Bachelor of Science in
General Science.

IX-A. GENERAL ScIENcE

(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)
First 5'11 Qlitative Analysis .............
Tem 8'03 Physics........................ .

E21T U. S. in World History............
M 21 Calculus.........................
MS21 Military Science.................

Language$.......................

Second 512 Quantitative Analysis ...........
Term 8'04 Physics.....................

E22T U. S. in World History ............
M22 Differential Equations ............
MS22 Military Science..................

Language........................

Third Year (Class of 2-46)
First 2'501 Heat Measurements...............
Term 5'41 Organic Chemistry I..............

7'05 Biology I .......................
12'011 Mineralogy ....................
12'321 Engineering Geology..............
EcllT Economic Principles...............

Electivet.........................

Second 5'418 Organic Preparations ..............
Term Ec12T Industrial Economics..............

E lectivet.........................

Fourth Year (Class of 6-45)
First Thesis and Electivet..............
Term

Second
Term

7-2
5-5
3-5
3-6
3-0
3-5

24-23

7-2
6-4
3-5
3-6
3-0
3-5

25-22

2-1
4-3
8-2
6-1
5-2
3-3

6

46
6-0
3-3
35

47

50

Thesis and Electivet............... 50

* Class of 2-47 will take first term schedule durin Spring Term 1945.
tElectives must Include a total of not less than units of General Study; 16

units if language is omitted.
t Accepted as a General Study.

IX-B. GENERAL ENGINEERING

(ADMINISTERED BY A CoMMIrEE oF THE FACULTY)T HE Course in General Engineering contains a com-
prehensive survey of the applications of science to
the primary branches of engineering. It is designed

to develop in its graduates the ability to visualize and
adjust the correlated problems encountered in all fields of
engineering. Since nearly one-third of the units required
for graduation are elective, opportunity is also provided
for specialization in that branch of engineering in which
the student by contact and trial becomes most interested.

Standard engineering courses cannot be expected to
embrace all 9f the technical requirements of the Industrial
world. The.'demand for new courses in special fields of
engineering will constantly arise and the educational
opportunityIs provided in this Course for their introduc-
tion and development
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IX-B. General Engineering Contin

The choice of electives is subje
Committee on Course IX and i
definite engineering objective. Su
for many of the subjects in the st
stitutions afford better preparati
tive. Fifteen units are assigned
first term and ten in the second, u
an extension. The composite g
jects must also comprise an amo
neering training equivalent to tha
engineering curricula.

The Course leads to the degre
in General Engineering.

First 2'00
Tetm 2'70

8'03
E21
M21
MS2

Second 1'02
Term 2'01

2'85
8'04
E22
M22
MS2

IX-B. GENERAL E
(See page 36 for F

Second Year (Classes o
Applied Mechanics

SMachine Drawing.
Physics..........

r U. S. in World His
Calculus.........

1 Military Science. .
Electivet.........

Surveying .. .. .. . .
Applied Mechanics

4 Machine Tool Labc
Physics ..........

T U. S. in World His
Differential Equati

2 Military Science..

UNDERGRADUATE COURSE SCHEDULES
ued
ct to the approval of the The work in chemistry, covering inorganic, analytical,.
n all cases must follow a physical and organic chemistry, is practically the same as
bstitutions may be made that given to students in chemistry during the first three
ated schedule if such sub- years, except for some reduction in laboratory require-
on for a particular objec- ments. The subjects in mechanical and electrical engineer,
to the thesis, five in the ing are intended to supply the fundamentals which are
nless the subject demands needed by the chemical engineer and the instruction is
roup of engineering sub. adapted to his requirements. The work in chemical engi-
unt of professional engi- neering and in industrial chemistry is of a distinctly pro-
t obtained in the standard fessional nature and is designed to develop capacity for

original thought. Competent students may make substitu-
e of Bachelor of Science tions in the curriculum with approval of the Head of the

Department.
A graduate year of the Course, in Chemicial Engineering

NGINEERING or in Chemical Engineering Practice, provides opportunity
for the development, correlation and application f theirst Year) basic professional subjects.

f 10-46, 2-47*) The Course leads to the degree of Bachelor of Science-
................ 3-5 in Chemical Engineering.
................ 6-0
.. .............. 5-5

tory ............ 3-5 X. CHEMICAL ENGINEERING
................ 3-6
................ 3-0 (See page 36 for First Year)................

ratory ..........
.. . ... .... .. . . . .
tory .. .. .. .. .. . .
ons. . . ... .. .. .. ..
. . . .... .. .. .....

Third Year (Class of 2-46)
First 2'04 Applied Mechanics...............
Term 2'40 Heat Engineering................

Ec11T Economic Principles...............
Electivet.........................

Structures, Theory ...............
H ydraulics ............ ..........
Heat Engineering ................
Electrical Eng., Elem..............
Industrial Economics ..............
Electivet ........................

Fourth Year (Class of 6-45)
First 2-686 Engineering Laboratory............
Term 6'85 - Electrical Eng. Lab................

Thesis and Electivet ...............

Second Term Thesis and Electivet..............

0

50
3-1
3-5
3-0
6-4
3-5
3-6
3-0

24-21

3-5
4-5
3-3
24

47
3-5
4-6
4-5
4-6
3-3
6

49

3-3
2-3
37

48
48

* Class of 247 will take first term schedule durin Spring Term 1945.
tElectives must Include a total of not less than units of General Study.

X. CHEMICAL ENGINEERINGT HE needs of chemical industry for men competent to
develop, design and operate new processes and to
improve existing ones require a training which com-

bines knowledge both of the underlying chemical reactions
and of the engineering principles basic to design, construc-
tion and operation of plant equipment. The Course in
Chemical Enineering is planned to afford students broad
training In e fundamentals of science, chemistry and
engineering.

Second Year (Classes of 10-46, 2-47*)
First 5'10 Qualitative Analysis...............
Term 8'03 Physics..........................

E21T U. S. in World History ............
M 21 Calculus ........................
MS21 Military Science..................

Second 5'12 Quantitative Analysis .............
Term 804 Physics..........................

L22T U. S. in World History ............
M22 Differential Equations.............
MS22 Military Science..................

GeneralStudy....................
Language........................

14-4
5-5
3-5
3-6
3-0

28-20'

7-2
6-4
3-5
3-6
3-0
2-2
3-5

27-24

Students will take two terms of Language as outlined below
except that those credited with Intermediate German and
Elementary French may substitute other studies (including
at least four units of General Study):

Students not credited with German will take Elementary
German. Students credited with German but not with French
will take Elementary French. Students credited with Ele-
mentary German and FIrench but not with Intermediate
German will take Intermediate German.

First 5'41
Term 5'416

5'61
5'612

10'28
Ec11T

Third Year (Class of 2-46)
Organic Chemistry I..............
Organic Preparations..............
Physical Chemistry I..............
Physical Chem. Lab. I.............
Chemical Engineering .............
Economic Principles...............
Language ......................

4-3
7-0
4-4
2-0
4-6
3-3
3-5

27-21
Second 2'011 Applied Mechanics................ 3-5
Term 5'42 Organic Chemistry II.............. 4-2

5'426 Organic Compounds, Ident......... 5-0
5'62 hysical Chemistry 11 ............... 4-4
5'622 Physical Chem. Lab. II ............ 2-0

10'17 Industrial Chemistry .............. 3-2
10*29 Chemical Engineering ............. 4-5
Ec12T Industrial Economics ............. 3-3

28-21
Class of 247 will take first term schedule during Spring Term 1945.

Second 1'401
Term 1'62

2'42
6'40
Ec12T



NAVAL ARCHITECTURE AND
X. Chemicdl Engineering Continued

Fourth Year (Class of 6-45)
First 2-042 Applied Mechanics ............... 3-5
Term 6'40 Electrical Ene., E.em.. 4-6

6'85 Electrical Eng. Lab................ 2-3
10'18 Industrial emistry .............. 4-6
10'26 Industrial Chemical Lab........... 5-1
10'31 Chemical Engineering............. 4-5

Th . ........................... 2
50

Second 2-371
Term 2-688

1015
10*21
10-32

Testing Materials Lab.............
Engineering Laboratory............
Thesis Reports ...........
Industrial Chemistry .........---
Chemical Engineering .........
Thesis and Prof. Elective.......

2-1
3-3
2-2
2-2
4-5
22
48

The time devoted to Electives must be not less than 8 units
and not more than 12 units, the time adjustment being made
with the hours assigned to thesis.

X-B. CHEMICAL ENGINEERING PRACTICE
(Temporarily Discontinued)

T HE privileges of the School of Chemical Engineering
Practice are available for a selected group of under-
graduates during the second half of the senior year.

Students desiring to take this Course should register in the
first term of the fourth year and those accepted will spend
the second tqrm at the Field Stations of the School of
Chemical Engineering Practice, on the program given
below. The nature of the work in the School of Chemical
Engineering Practice is described under the section on
Chemical Engineering in The Graduate School.

The Course leads to the degree of Bachelor of Science in
Chemical Engineering Practice.

XII. GEOLOGY
Due to curtailment of civilian enrollment and the absence

of several members of the stff on duties connected with the
war effot, instruction in geology will be curtailed temporarily.
Undergraduate students who wish to study geolo y under these
conditions may pursue directed reading under the guidance of
the resident st and those prepared to do so may carry on
laboratory orie ld research under stff direction, enrolling in
1266. Certain undergraduate subjects required by the courses
in Civil Engineering and Metallurgy will be continued. For
typical Course XII schedule, see Catalogue, June 1942, Vol-
ume 77, No. 4, or Summer Session 1942, Volume 77, No. 3.

T WO optional Courses of study are offered in this
Department.
OPTION 1. GEoi.ocy. This is planned for students

who wish to make geology in its theoretical and practical
aspects their principal subject of study. An adequate
foundation of subjects in physics, chemistry and mathe-
matics is followed by the foundational subjects ih geology
(general geology and mineralogy), which in turn are fol-
lowed by more advanced and specialized subjects of the
Dpatent.

The option is designed for students seeking a broad
general preparation, as well as for those planning to
follow one of the several lines of specialization in the field
of geoldgy. The schedule of this option is sufficiently flex-
ible to permit an adequate range of specialization by means
of substitution of equivalent subjects for those designated,
and through the use of electives. Students whose interests
and aptitdes have led to a choice of specialization may
upon consultation with their major professor arrange a
schedule of subjects designed to attain the type of instruc-

MARINE ENGINEERING4

tion and training desired. The principal lines of speciali-
zation are:

General Geology and Stratigraphy. A broad training in
general geology, with emphasis on paleontology, stratig-
raphy, sedimentation, and allied subjects. This line of
training gives suitable preparation for academic and pro-
fessional work in general geology and its applications to
coal, petroleum, and natural gas.

Physical and Economic Geology. This line of special
interest leads to the application of physics and chemistry
to fundamental research in geology, and is intended for
those who plan to enter the eld of geology as applied to
ore deposits and non-metallic resources.

Mineralogy. Students desiring to prepare themselves for
specialization and research in the science of mineralogy
may arrange a schedule of subjects particularly designed
for this purpose.

Geophysics. In recognition of the growing importance
of fundamental research in geophysics and of the demand
by petroleum and mineral industries, as well as by certain
phases of engineering operations, for men trained along
the combined lines of physics and geology, this Depart-
ment is staffed and equipped to provide sound fundamental
training in geology and geophysics. The training designed
for this objective places special emphasis on physics,
mathematics and certain phases of electrical engineering.

Engineering Geology. For students wishing to enter the
field of engineering geology a suitable combination of sub-
jects may be chosen from geology and civil engineering.

OPTION 2. MINERAL RESOURcEs. Planned to afford a
suitable schedule of subjects for students desiring to pre-
pare for professional work in the mineral industries. This
schedule of subjects provides a thorough preparation in
the fundamentals of mathematics, physics, chemistry, and
geology, with emphasis on the economic aspects of mineral
resources. The course is made sufficiently flexible, partic-
ularly in the last year, for such specialization as the
individual student may desire.

Both options of Course XII lead to the degree of
Bachelor of Science in Geology.

XIII. NAVAL ARCHITECTURE AND
MARINE ENGINEERING

T HE Course in Naval Architecture and Marine Engi-
neering is designed to provide the technical training
for those who desire to become designers or builders

of ships, their machinery and equipment, or to pursue
work in allied industries. The first two years are devoted
principally to providing a sound engineering foundation
on which a successful professional career in the marine
field can be based. This work includes the fundamental
sciences, mathematics, physics and chemistry, applied
mechanics, English, mechanical drawing and shop work.
The professional training begins with the second term of
the second year. During this term the student is given a
broad descriptive course covering the entire field of ship
design and construction, first of all to enable him to deter,
mine definitely if this is the field of endeavor in which he
prefers to work, and secondly, to give him an understand-
Ing of the inter-relation of the various professional subjects
which are given during the last two years of the course.

Instruction in naval architecture and in marine engi-
neerig is given simultaneously until the last term when
opportunity for specialization is afforded in the choice of
electives. In an undergraduate course of this nature, it is
felt that there should not be much specialization because
the proper codrdination of the design of a ship and the
propelling machinery can only be attained when the hull

49
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XIII. Naval Archiftecture and Marine Engineering Continued
designer has a thorough familiarity with machinery and
the engine designer has a similar grasp of the hull problems
Involved.

The work in hull design begins with theoretical naval
architecture and ship design in the third year, and carries
through the first term of tle fourth year. Machinery design
fbllows heat engineering and continues throughout the
remainder of the course. The work in hull design includes
buoyancy, stability, seaworthiness, propulsion, arrange-
ments, equipment and structural design. Marine engineer-
ing includes the design of steam and internal combustion
engines, machinery arrangements and the auxiliary machin-
ery used in marine power plants. The work in the drawing
room, which is co'rdinated with that in the classroom,
involves the preparation of calculations and plans involved
in the design of a hull and its propelling machinery.

The course leads to the degree of Bachelor of Science in
Naval Architecture and Marine Engineering.

XIII. NAVAL ARCHITECTURE
AND MARINE ENGINEERING

(See page 36 for First Year)

Second Year (Classes of 10-46. 2.47*)
First 2'00 Applied Mechanics ...............
Term 2'851 Machine Tool Lab............

8,03 Physics.......................
E21T U. S. in World History ..........
M21 Calculus ....................
MS21 Military Science ........ . ... ....

General Study ......... . ..........

Second 2'01
Term 2'852

8*04
13-40

E22T
M22
MS22

First 2'04
Term 2'251

2'40
13'01
13-34
13'41
Ec11T

Second 2'06
Term 2-42

2'683
13'02
13*43
13,52
Ec12T

First 2'371
Term 2'684

6-40
13'45
13'54
13'61

Applied Mechanics ...............
Machine Tool Practice.............
Physics ...................... ..
Ship Construction, Elem...........
U. S. in World -History ..........
Differential Equations.........
M ilitary Science..................

Third Year (Class of 2-46)
Applied Mechanics ...............
Fluid M echanics ............. ....
Heat Engineering ................
Naval Architecture ...............
Ship Design .....................
Naval Arch. Drawing..............
Economic Principles...............

Applied Mechanics ...............
Heat Engineering ................
Engineering Laboratory............
Naval Architecture ...............
Ship Design ..................
Marine Engineerin
Industrial Econom cs..

Fourth Year (Class of 6-45)
Testing Materials Lab.............
Engineering Laboratory............
Electrical Eng., Elem..............
Ship Design. . . .................
Marine Engineering...............
Marine Engineering Design .......
General Study ...................
Elective.........................

* Class of-247 will take first term schedule during Spring Term 1945.

3-5
4-05-5
3-5
3-6
3-0

6
48

3-5
4-0
6-4
5-2
3-5
3-6
3-0

27-22

3-5
5-3
4-5
3-5
3-3
4-0
3-3

25-24

3-5
4-5
2-2
3-5
7-0
4-4
3-3

26-24

2-1
2-2
4-6

10-1
2-3
6-1
2-2
6

50
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Second 2'311
Term 6*89

13'55
13'62

Engineering Materials.............
Electrical Eng. Lab...........
Marine Engineering ............
Marine Engineering Design ........

eseral Stud ...............
Thssand Eetv .......

5-4
2-2
2-3
6-1
6
16

47

XIII-C. MARINE TRANSPORTATION
For the duration of the war students in the Course in

Marine Transportation will omit the sea service described
below and will therefore complete the requirements for the
degree in four years.
(Will not be given unless a stfficient number of students apply)

HIS five-year Course is intended for students who
wish to enter the various branches of the shipping
industry, or who wish to engage in other fie s of

marine transportation or allied pursuits, such as marine
insurance, admiralty law, and port administration. The
Course is a combination of science, engineering, economics,
business studies and naval architecture.

It is essential that a student have a certain amount of
actual experience aboard ships at sea in order to grasp
thoroughly the problems of ship operation before finishing
his course of study. It is also deemed necessary that sea
experience be obtained before engaging in the various shore
activities of a steamship company. For these reasons
students in the Course are required to spend a year at sea
as part of the requirements for graduation.

A number of American steamship companies cobperate,
as far as their facilities will allow, in placing the students
at sea as cadets or student observers following the com-
pletion of the third year at the Institute. Part of the time
at sea ordinarily is spent in the engine room and part on
deck. In some cases, it also includes duty in the purser's
department. Three months may be spent on the piers in
connection with cargo handling.

While at sea the students are assigned regular duties in
connection with the operation of the ship or which they
receive a moderate amount of pay. The year at sea is con-
sidered an integral part of the student's educational pro-
gram and he is required to make reports on assigned topics
in addition to his regular duties on shipboard. Students
entering the Institute with the required sea experience can
finish the Course in four years by completing certain
specified work.

The studies at the Institute are arranged to codrdinate
with the year at sea. In the second and third year, sub-
jects are given in heat engineering, marine engineering,
port facilities and cargo transfer, naval architecture and a
foreign language to give the student the proper preparation
for the year at sea. During the fifth year the student takes
advanced professional studies and approaches these with
his practical knowledge gained at sea. Electives are also
offered in the fifth year to allow the student to specialize
in some phase of marine transportation.

As a thorough knowledge of a ship's power plant is
essential to the ship operator who must have a large share
in itzu selection and economic operation, marine engineering
is given a prominent place in the Course.

As the handling of ships' cargoes is one of the largest
items of expense in connection with ship operation, and
also influerces the ship's stay in port, special attention is
given to this phase of ship management.

The Course leads to the degree of Bachelor of Science
in Marine Transportation.



BUSINESS AND ENGINEERING ADMINISTRATION
XKII-C. Marine Transportation Continued

XIII-C. MARINE TRANSPORTATION

(See page 36 for First Year)
Second Year (Classes of 10-46, 2-47*)

Pirst 2'00 Applied Mechanics................
Term 2854 Machine Tool Lab.................

8'03 Physics..........................
E21T U. S. in World History............
M 21 Calculus........................
MS21 Military Science. . . . . .. .....

Language.......... .......

Second 2'01
Term &04

15'52
E22T
G28
MS22

First 2'04
Termn 2140

1311
13'34
13-41
EcI1T

Second 2'42
Term 2'685

13'021
13'52
13'83
Ecl2T

First 1:63
Term 640

6'89
13-81
15-61
Ec63

Second 13'43
Term 1356

13'82
Ec54

Applied Mechanics. . .........
Physics ..........................
Accounting.......................
U. S. in World History ............
Economic Geography ...........
Military Science..............-.-.
Language....................

Third Year (Class of 2-46)
A plied Mechanics...... .........

Naval Architecture.............
Ship Design ...................
Naval Arch. Drawing..............
Economic Principles............ . . .
Elective ...... . ................

Heat Engineering ................
Engineering Laboratory............
Naval Architecture ...............
Marine Engineering...............
Port Facilities and Cargo Transfer..
Industrial Economics ..............
General Study ...................

Fourth Year (Class of 6,45)
Hyraulics ...................
lectrical Eng, Elem...........

Electrical Eng. Lab................
Ship Operation ..................
Law of Contracts. . .. .. .. .. .. .. .. ..
Labor Relations .................
General Study ...................

Ship Design ..................
Marine Engineering...........
Ship Operation ..................
Corporations .............. ; . ...
Thesis and Elective .......... .....

3-5
3-0
5-5
3-5
3-6
3-0
3-5

23-26

3-5
6-4
4-2
3-5
2-4
3-03-5

24-25

3-5
4-5
3-5
3-3
4-0
3-3
6

47

4-5
4-4
2-3
4-4
4-4
3-3
2-2

23-25

2-3
4-6
2-2
3-6
3-6
3-5
6

51
7-~
3-3
3-6
3-3
18

46
* Class of 2-47 will take first term schedule during Spring Term 1945.

XIV. METEOROLOGYT HE Faculty has recently approved the offering of an
undergraduate four year pro ram in the field of
Meteorology leading to the degree of Bachelor of

Science in Meteorology. The first year schedule is the
same as for all courses and is effective for the class entering
in July 1944. The second year schedule will be in effect in
March 1945 and the schedules for the third and fourth
years will be effective later for the class graduating on the
accelerated schedule In February 1947. The full curriculum
in Meteorology will be published in the next issue of the
catalogue.

First 2'00
Term 2851

8'03
E21T
L11
M21
MS21

(See page 36 for First Year)
Second Year (Class of 2-47*)

Applied Mechanics ...............
Machine Tool Lab............
Physics..........................
U.S. in World History ............
German, Elementary..............
C alculus....... ..................
M ilitary Science..................

3-5
4-0
5-5
3-5
3-5
3-6
3-0

24-26
Second 2'01 A pplied Mechanics............... 3-5
Term 8'04 Physics .......................... 6-4

E22T U. S. in World History............ 3-5
L12 German, Elementary.............. 3-5
M22 Differential Equations............. 3-6
MS22 Military Science ................ 3-0

21-25
*Class of 2-47 will take firt term schedule during sprie Term 1945. The

second term schedule will not be in effect until July U94r

XV. BUSINESS AND ENGINEERING
ADMINISTRATION

HE Course in Business and Engineering Administra-
tion provides a special curriculum or men who
combine an initial aptitude for engineering with a

potential capacity for subsequent managerial responsi-
bIlities. It was first established in the conviction that
fundamental training in science and engineering Inculcates
habits of precise thinking which are of value in the study
and the practice of business administration. To an ever-
increasing extent business is now being based on engi-
neering, science, and the humanities. The successful busi-
ness man today must coirdinate engineering, practical
economics, and fundamental personnel relationships.

Students enrolled In Course XV take In their first two
years essentially the same basic scientific subjects as do
students in the purely engineering Courses. In the third
and fourth years, the arrangement of studies provides time
for a series of special subjects which deal with the func-
tions of business and economic organization as they bear
upon the interests of the stockholder, the employee, the
market, the community, the general public and the govern-
ment. The program of required business subjects is the
same for all students; at the beginning of the second year
there is a choice between two options, depending upon
whether the student desires to base his technical work on
the physical or the chemical sciences.

FIRsT OPTION
In Option 1, in which the engineering subjects are based

on the physical sciences, the student is offered some lati-
tude as to the particular type of engineering which he
desires to study. This flexibility is accomplished by the
provision of a number of elective hours in the fourth year
and, where necessary to a well codirdinated program, by
a limited amount of substitution in the third year. For
example, some students in Option 1 have arranged to
take a substantial amount of work in the field of textiles
and in the field of aeronautics.

SECOND OPTION

In Option 2, in which the engineering subjects are based
on the chemical sciences, the complete series of subjects is
prescribed, as all of them are essential to any sub uent

pr of specialization. Following the preliminary
stu of physics, chemistry, and mathematics required in
the frt year, the student electing the Chemical Option
undertakes a dependent sequence of technical subjects
which begins the coordinated three-year program.

51



52 UNDERGRADUATE
XV. Business and Engineering Administration Continued
Business and Engineering Subjects:

The program of business and economic subjects offered
in the undergraduate course covers external as well as
internal aspects of management. It aims to encourage an
enlightened attitude toward business problems as they
relate to economic, sociological, and political trends. Thus
it stresses the responsibilities of business to the consumer
(in marketing), to the employee (in labor relations), to the
investor (in finance), and to other business men (in business
law). Although current techniques are discussed, there is
no attempt to create narrow trade skills.

First, the student is introduced through the subject of
Production to the nature of modern factory operations.
Immediately thereafter, he considers the subject of per-
sonnel or labor relations. He then undertakes the study
of economics, in which he learns the nature of the forces
which underlie business phenomena. In his third year he
begins his study of business relationships, with marketing
and the law of contracts. He also becomes familiar with
accounting, and its application to analysis and control.
In his last year he studies the more involved relationships
in finance as well as the applications of the statistical
method. Finally, after the various individual business
functions have been studied, a term subject, Industrial
problems, serves to provide a co6rdinated view of business
as a whole.

In addition to this basic program, the student is per-
mitted in his fourth year to elect somewhat more advanced
work in one or two functional areas, according to his own
interests or aptitudes. The thesis, which is undertaken
during the last term in residence, is usually chosen within
the field of this partial specialization. In the thesis the
student demonstrates his capacity to carry through an
individual piece of work on his own initiative.

Both options of the Course lead to the degree of Bachelor
of Science in Business and Engineering Administration.

For men interested in shipping administration, ship manage-
ment and other branches of marine transportation the Insti-
tute offers a course in Marine Transportation (XIII-C).

XV. OPTION 1

(ENGINEERING- BASED ON PHYSICAL SCIENCES)
(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)
First 2-00 Applied Mechanics ................
Term 2851 Machine Tool Lab....... .........

8-03 Physics ..... . . . . . . . . . .
15-70 Production ... . ..
E21T U. S. in World History ............
M 21 Calculus ........................
MS21 M ilitary Science .......... .......

Second 2'01
Term 8'04

15-30
E22T
M22
MS22

First 2'04
Term 6'40

15-50
15'61
Ecl IT

A plied Mechanics................
P hy ics ... .. .. .. .. .. .. .. .. .. .. .. ..
Personnel Management ............
U. S. in World History ............
Differential Equations .............
M ilitary Science..................

Third Year (Class of 2-46)
A pplied Mechanics ................
Electrical Eng., Elem..............
Accounting.......................
Law of Contracts.................
Economic Principles...............
General Study ...................

3-5
4-0
5-5
3-6
3-5
3-6
3-0

24-27

3-5
6-4
3-6
3-5
3-6
3-0

21-26

3-5
4-6
5-4
3-6
3-3
6

48

COURSE SCHEDULES

Second 2*311 Engineering Materials .............
Term 2*41 Heat Engineering..............

619 Electrical Eng., nd........
15,81 Marketing ....................
Ec12T Industrial Economics...........
E35 R eports ....................... ..

Fourth Year (Class of 6-45)
First 1-63 H ydraulics .......................
Term 15'41 Finance .........................

Ec63 Labor Relations ..................
General Stud .............
Business or Ecnomic Elective.
Engineering Elective ............

Second 15*92 Industrial Problems ...............
Term Thesis ............. .............

General Study .................
Business or Economic Elective.
Engineering Elective ..............

BusINEss AND ECONOMIC ELECTIVES
15,42 Financial Problems ...................
15'51 Industrial Accounting .................
1562 Law of the Market . ... . ..........
15,63 Industrial Law ..... ....... .........

t15'61 Law of Business Organization . ...........
15,71 Production ........... ............
1 5,72 Technique of Executive Control .........
15*73 Management Laboratory.............

$15*76 Mass Production Methods .............
15-82 Sales Management ....................

!15-83 Marketing Research ... ... ............
Ec38 Industrial Statistics ...................
Ec30 Statistical Inference ....................

$Ec49) Public Finance .......................
tEc56 Industrial Economics, Problems ..........
Ec61 Industrial Relations ............ ........

:Ec72 American Government ..................
SNt offerel Novemler I144-June 1945.

XV. OPTION 2

(ENGINEERING - BASED ON CHEMICAL ScIENCES)

(See page 36 for First Year)

Second Year (Classes of 10-46, 2-47*)

First 5-11 Qualitative Analysis ...............
Term 8,03 Physics..........................

15*70 Production ...................
E21T U. S. in World History ............
M21 Calculus ........ .............
M C21 Military Science ....... ........

Second 512 Quantitative Analysis .............
Term 8'04 Physics .........

15-30 Personnel Management ............
E22T U. S. in World History ............
M22 Differential Equations .............
M S22 M ilitary Science..................

Third Year (Class of 2-46)
First 5-41 Organic Chemistry I ..............
Term 5'61 Physical Chemistry I ..............

10'28 Che mical Engineering..........
15'61 Law of Contracts.................
15'81 M arketing.......................
Ecl IT Economic Principles...............

* class of 2-47 will take first term schedule during Spring Term 1945.

5-4
4-6
4-6
3-6
3-3
2-4

21-29

2-3
3-6
3-5
6
9

13

50

24
10
2-2
18
8

48

3-6
5-4
3-6
3-6
3-6

6-3
3-3
3-6
3-6
3-6
2-6
2-5
3-6
3-5
3-6

7-2
5-5
.1-6

3-6
3-0

24 24
7-2
6-4
3-6
3-5
3-6
3-0

25-23

4-3
4-4
4-6
3-6
3-6
3-3

lf-_25

Fps"

* Class of 2-47 will take first term schedule dluring Spring Term 194h.
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Sqond 5-62
Term 10'17

10'29
15,50
EC12T
E35

First 6'40
Term 10,18

1081
15-41
Ec63

Second 1021
Terma 1012

15*92

Physical Chemistry II .............
Industrial Chemistry..............
Chemical Engineering.............
Accounting....... . ....
Industrial Economics ............
Reports .................
General Study ......... .......

Fourth Year (Class of 6-45)
Electrical Eng., Elem..............
Industrial Chemistry ..............
Chemical Engineering .............
Finance..........................
Labor Relations .................
General Study ..................

Industrial Chemistry..............
Chemical Engineering ..........
Industrial Problems ...............
T hesis...........................
Business or Economic Elective ......

4-4
3-2

.4-5
5-4
3-3
2-4
2-2
3-24

4-6
4-6
4-5
3-6
3-5
6

52

2-2
4-5
2-6
10
18
49

XVI. AERONAUTICAL ENGINEERING

T HE primary objective of the Course in Aeronautical
Engineering is to provide a sound general training in
subjects damental to the practice of engineering,

and then to familiarize the student with the general prin-
ciples of flight and with some of the detail of design and
construction as applied to the airplane. To this end, the
greater part of the first three years of study is devoted to
fundamental subjects, most of the strictly professional
work being deferred until the fourth year. During the
Course, lectures and recitations are supplemented by
laboratory and drafting room work.

In general, the professional subjects are directed par-
ticularly toward airplane design, but in order that the
student may gain some knowledge of other branches of
aeronautical activity, he is allowed to elect in the fourth
year certain subjects in a related professional field, such as
-internal combustion engines or meteorology:

The students' Aeronautical Engineering Society, affili-
ated with the Institute of Aeronautical Sciences, serves to
bring its members in touch with professional developments
through the National Society and its Journal.

On account of the large number of students who wish to
take the Course in Aeronautical Engineering, and on
account of limited facilities, it has been found necessary
to limit the number admitted to the Course. Applications
will be received during the second term of the first year,
and notifications of admission or refusal will be issued
shortly after the end of the second term of the Freshman
year. Toward the end of the second year, a limited num.-
ber of additional applications will be considered.

The professional work of the fourth year presupposes
preparation in theoretical and applied aerodynamics and
structures (16-01, 16'02, and 16'10 and 16'20).

The Course leads to the degree of Bachelor of Science in
Aeronautical Engineering.

HONORS COURSE
(Admission to the Honors Course is closed for the duration

of the war.)
The opportunity will be afforded a limited number of

students of superior ability to join an Honors Course
group. The selection of members of this group will be
made by the Department from students who may wish to
avail thenwelves of the opportunity to pursue a cordinated
schedule of studies through the senior and graduate years.

A single thesis with a minimum of 30 units will be required
In the graduate year and the time allotted to thesis in the
senior year will be available for a44anced mathematics or
other subjects preparatory to the program of graduate
studies. A member of the Depirtment will serve as
adviser to aid members of the grout in selecting the senior
and graduate schedules which may be best suited to their
individual interests.

The Honors Course leads to the degrees of Bachelor of
Science and Master of Science in Aeronautical Engineering,
awarded simultaneously at the end of the Graduate year.

EcoNOMICS AND ENGINEERING COURSE
The five-year course leading to the degree of Master of

Science in Economics and Engineering together with the
degree of Bachelor of Science in Aet )nautical Engineering
is described under the Graduate School. This course is
open to Juniors in Aeronautical Engineering.

XVI. AERONAUTICAL ENGINEERING
(See poq'y 36 for First Year)

Second Year (Classes of 10-46, 2-47*)
First 2'00 Applied Mechanics...............
Term 2'311 Engineering Materials.............

8'03 Physics .... ....................
E91T U. S. in World History ............
M21 Calculus .........................
MS21 Military Science .................

Second 2'01 Applied Mechanics................
Term 2,730 Machine Design ..................

2,853 Machine Tool Lab.. ... ......
8'04 Physics.....................

16*82 Aeronautics
E22T U. S. in WorldlHistory........
M22 Differential Equations ............
MS22 Military Science ... .........

Third Year (Class of 2-46)
First 2'04 Applied Mechanics................
Term 2,40 Heat Engineering .................

2'701 Machine Drawing.................
6'40 Electrical Eng., Elem..............

16,01 Aeronautical Mechanics, Int........
General Study ....................

Second 2'37 Testing Materials Lab.............
Term 2'42 Heat Engineering .................

6'89 Electrical Eng. Lab... ........
16-02 Aeronautical Mechanics, Int........
16-10 Aerodynamics, Applied ............
16-20 Structures........................
EcIT Economic Principles ...............

Fourth Year (Class of 6-45)
First 2-686 Engineering Laboratory............
Term 16-11 Airplane Performance .............

16-13 Airplane Stability and Control ......
16:17 Airplane Design Practice.......
16.21 Structures.......................
16'62 Aeronautical Laboratory...........

General Study ....................

Second 16'22 Aircraft Structures ................
Term 16'75 Const. Details Aircraft............

Ecl2T Industrial Economics..............
General Study..... .....
Thesist andEletie.......

* Clas of 2.47 will take first term schedule during Spring Term 104s.
t Thesis not less than 10 units.

3-5
5-4
5-5
3-5
3-6
3-0

22-25
3-5
4-2
4-0
6-4
3-1
3-5
3-6
3-0

29-23

3-5
4-5
6-0
4-6
6-6
2-2

25-24
4-2
4-5
2-2
6-4
3-3
3-5
3-3

25-24

3-3
3-3
4-6
8-0
3-5
4-3
6
51

3-5
7-2
3-3
6
18
47

AERONAUTICAL ENGINEERING

I
58



UNDERGRADUATE COURSE SCHEDULES

XVII. BUILDING ENGINEERING
AND CONSTRUCTION

T HE objective of the Course in Building Engineering
and Construction is to provide sound basic training
in the engineering design and construction of bul-

ings. It aims to develop in the student a sound concep,,
of the related problems of the owner, the architect, the
engineer, the builder and the materials manufacturer and
distributor in the process of planning and erecting build-
ings, to the end that he may become either a principal or a
responsible manager in any of the many varied fields of
this great industry.

Slightly more than half of the entire Course is devoted
to fundamental and applied science. The strictly profes,
sional work is provided in a progressive sequence of corre,
lated subjects in engineering, construction, materials and
the economic aspects of the industry.

At the beginning of the third year, the student may
choose between two Options, depending upon whether he
desires to base his training upon the technical work
involved in Heavy Construction or upon the technical
and marketing aspects of the field of Light Construction.

OPTION 1. HEAvY CONSTRUCTION
Under this Option, the student is offered professional

courses which train him in the structural design, construc-
tion and supervision of semi-fireproof and fireproof build-
ings of so-called heavy construction. Professional subjects
in the third and fourth years provide the student oppor-
tunity for further specialization in structural design,
materials, or construction practice.

OPTION 2. LIGHT CONSTRUCTION
(Students desiring this option should apply to the Head of the

Department)
This Option offers professional training in the planning,

engineering, construction, management and marketing of
structures and facilities required for housing or shelter.
Not only the physical, but the legal and economic aspects
of housing construction and engineering are emphasized.
Summer codperative employment is arranged so that the
student may obtain intimate first-hand acquaintance with
the construction and business problems of the field.

Both Options lead to the degree of Bachelor of Science
in Building Engineering and Construction.

XVII. BUILDING ENGINEERING AND CONSTRUCTION
OPTIONS 1 AND 2

(See page 36 for First Year)
Second Year (Classes of 10-46, 247*)

First 2'00 Applied Mechanics................ 3-5
Term 8'03 Physics .......................... 5-5

17'70 M aterials ........................ 3-3
E21T U. S. in World History ............ 3-5
G45 Hist. Aspects of Architecture....... 3-3
M 21 Calculus......................... 3-6
MS21 Military Science.................. 3-0

Second 2'01
Term 4'78

8'04
17'22
E22T
M22
MS22

Applied Mechanics................
Plannig Principles................
Physics.......................
Building Construction.............
U. S. in World History......... ...
Differential Equations .............
Military Science..................

23-27
3-5
3-1
6-4
6-2
3-5
3-6
3-0

27-23
* Clas of 2-47 will take first term schedule during Spring Term 1945,

OPTIoN 1. HEAVY CONSTRUCTION

First 2*04
Term 2*373

6-40
6'89

17'31
17'71
Ec1IT

Second 1.401
Term 15'52

17 32
1752
17'72
Ec12T

First 1*41
Term 1'481

1'63
241
17'53
17'73

Second 1*42
Term 1'482

2'66
17'40
17-54

Third Year (Class of 2-46)
Applied Mechanics.............
Testing Materials Lab............'
Electrical Eng., Elen..............
Electrical Eng. Lab ..............
Building Construction.............
M aterials .......................
Economic Principles...............

Structures, Theory................
Accounting ......................
Building Construction .... .....
Structural Problems...............
M aterials .......................
Industrial Economics ..............
General Study ...................

Fourth Year (Class of 6-45)
Structures, Theory ................
Soil M echanics ...................
Hydraulics ......................
Heat Engineering ................
Structural Design ..............
M aterials........................
General Study....................

Structures, Theory ...........
Foundations & Embankments..
Heat., Vent. & Air Cond . ........
Estim. & job Manage.........
Structural Design ................
Thesis . .......... .................

3-5
5-2
4-6
2-2
6-2
3-2
3-3

26-22
3-5
4-2
6-2
7-3
3-2
3-3
6

49

3-6
4-2
2-3
4-6
7-3
3-2
2-2

25-24
3-6
3-4
3-5
5-1
7-3
10
50

XVIII. MATHEMATICST HE Institute offers exceptional opportunities for the
. study of mathematics, either in its theoretical

aspects or as applied to scientific and engineering
work.

The Course outlined is for students who desire to study
more mathematics than is contained in the professional
courses. It is well ada pted to serve as a preparation for
specializing in pure mathematics, in mathematical physics,
or in engineering fields requiring proficiency in pure mathe-
matics. The course also offers excellent opportunities for
students who wish to major in mathematical statistics,
applied statistics or actuarial work.

Any student who has completed satisfactorily the work
of the first two years in any of the professional courses in
the Institute or their equivalent, provided always that a
creditable record has been obtained in mathematics and
physics, may be admitted to the third year in this Course.

OPTION 1. PURE MATHEMATICS
Option 1 is primarily a preparation for a career of

research and teaching. Students planning to take this
option are required to take subjects related to pure mathe-
matics to fulfill the elective requirement.

OPTIoN 2. APPLIED MATHEMATICS
Option 2 is intended for students possessing mathe-

matical aptitude but interested in technical applications
of mathematics rather than in reseerrch in pure mathe-
matics. Students planning to take this Option are required
to take subjects in applied mathematics and engineering
to fulfill the elective requirement.

OPTION 3. INDUSTRIAL STATISTICS
Option 3 is adapted to those preparing for industrial

work where the statistical interpretation of data is impor-
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Second 8'04
Term E22T

M22
MS22

First Ec1IT
Term

Physics ...................
U. S. in World History .........
Differential Equations.............
M ilitary Science .................
Electivet....................

Third Year (Class of 2-46)
Economic Principles ...............
E lectivet ........................

Second Ec12T Industrial Economics .............
Term Electivet ...-....................

Fourth Year (Class of 6-45)
First Term Thesis and Electivet .............

Second Term Thesis and Electivet .............
* C~lap of 2-47 will take first term %chefdule during Spring Term 194
ttiectves must include a total of not less than 16 units of General

one year of Language plus S units of General Study.

RESERVE OFFICERS' TRAINING CORP
T HE general object of the Reserve Officers' T

Corps is to qualify students for positions of
ship in time of national em,-,ency. Since the

division of the R. 0. T. C. has bee.n discontinued

ing to
nathe-
ill the

nce in

duration by the War Department, instruction is limited to
the Basic Course, consisting of two academic years, and
is required of all courses.

BASIC COURSE

XVI1i. Mathematics Continued
tant, or for the actuarial profession. Students plann
take this Option are required to take subjects in
matics and engineering related to statistics to fulf
elective requirements.

All options lead to the degree of Bachelor of Scie
Mathematics.

OPTIoN 1. PURE MATHEMATICS

OPTION 2. APPLIED MATHEMATIcS
OPTION 3. INDUSTRIAL STATISTICS

(See page 36 for First Year)
Second Year (Classes of 10-46, 2-47*)

First 8.03 Physics ........................
Term E21T U. S. in World History ............

M 21 Calculus.........................
M 23 Algebra..........................
MS21 Military Science..................

Electivet...................... .

48

48
.5.
Study or

'S
raining
leader-
senior

for the

First
Term

&d

First
Term
Second
Term

MS11

MS12

MS21

MS22

* First Year
Infantry drill, physical drill, and ele-
mentary military subjects ......
Infantry drill, rifle marksmanship,
and elementary military subjects....

Second Year
Field and class instruction in military
fundamentals...................
Map reading and elementary military
subjects.........................

3-0

3-0

3-0

3-0

RESERVE OFFICERS' TRAINING CORPS 55

All physically fit male students who are citizens of the
United states, under twenty-six years of age and who
enter the Institute as first-year students, are required to
complete satisfactorily the entire basic course, unless
exempted therefrom on conscientious grounds as approved
by the Faculty. Similarly qualified students who enter in

5-5 the second year are required to complete the second year
3-5 of the basic course unless exempted therefrom on conscien-
3-6 tious grounds as approved by the Faculty. Students who
3-6 have received instruction in the R. . T. C. at another
8 institution under an officer of the Regular Army will

receive credit therefor upon presentation of suitable evi-
dence to the Professor of Military Science and Tactics.

6-4 For instruction in the first year of the basic course, the
3-5 students are organized as an infantry regiment. Cadet
3-6 officers and non-commissioned officers are selected from
3-0 first-year students who demonstrate especial aptitude for

:_18 military instruction.
48 The instruction in the second year of the basic course

includes drill. The students are organized as an infantry
34 regiment. Cadet officers and non-commissioned officers
40 are selected from those second year students who best
46e demonstrated leadership in the previous year.

The instruction in the basic course is branch immaterial
40 and is based upon the Military Program prescribed for the
46- Army Specialized Training Program.



i f ,

Is 4j



S~r~ S
,~ t

.4
8It,

k

I £I. ~.

'4

I)

I',,

'7

7 ,A

7-4.

a- ~v

I
- a- .g.,.J4 S.-

S.
I-

t? %~t

ill

-I

LI
a

Illl;



THE GRADUATE SCHOOL

ADNIINISTRATION OF THE GRADUATE SCHOOL

PRESIDENT, KARL T. COMPTON, D.Sc., D.ENc., PH.D., LL.D.

DEAN OF THE GRADUATE SCHOOL,* JOHN W. M. BUNKER, PH.D.

COMMITTEE ON THE GRADUATE SCHOOL

J. W. M. BUNKER, PH.D., Dean, Chairman Ex-Officio
B. A. THRESHER, S.B., A.M., Director of Admissions, Secretary

L. B. ANDERSON, M.ARCH. E. H. HUNTRESS, PH.D.
Associate Professor of Architectural Design Professor of Organic Chemistry

D. V. BROWN, PH.D. G. C. MANNING, S.M.
Professor of Industrial Relations Professor of Naval Architecture

M. J. BVERGER, PH.D. T. K. SHERWOOD, Sc.D.

Professor of Mineralogy and Crystallography Professor of Chemical Engineering

W. M. FIFE, S.M. 1. W. SIZER, PH.D.
Associate Professor of Structural Engineering Associate Professor of Physiology

W. P. FISKE, M.B.A., LL.B., LiTT.D. J.Professor of Physics-Professor of Accounting Poesro hsc
M. F GARNERSM.R. H. SMITH, PH.D.M.Professor of Electrical Engineering Professor of Aeronautical Engineering

F. L. HITCHcOcK, PH.D. G. W. SwETTF, S.B.
Professor of Mathematics Professor of Machine Design

H. G. HOUGHTON, JR., S.M. R. S. WILLIAMS, PH.D.
Associate Professor of Meteorology Professor of Physical Metallurgy

CHAIRMENt OF DEPARTMENT COMMITTEES
ON GRADUATE STUDENTS

Aeronautical Engineering.....................................R. H. SMITH

Architecture..............................................L. B. ANDERSON

Biology and Biological Engineering ............................. I. W. SIZER

Business and Engineering Administration ....................... W. P. FISKE

Chemical Engineering....................................T. K. SHERWOOD

Chem istry................................................E. H . H UNTRESS

Civil and Sanitary Engineering..................................W . M . FIFE
Economics and Social Scienc?.............................. R. E. FREEMAN

Electrical Engineering......................................H.L. HAZEN

Geology ...................................................... W . J. M EAD

M athematics................................... ........... H . B. PHILLIPS

M echanical Engineering.......................................G. W . SwEr
M etallurgy.................. ............................... J. T. NORTON

M eteorology....................................... ....... H. C. W ILLETT

Naval Architecture and Marine Engineering ... ,............. H. H. W. KEITH
Physics..,................................................J. C. SLATER

4 Correspondence regarding work of the Graduate School and graduate scholarships and fellowships should be addressed to the Dean of the Graduate School.
t Inquiries regarding prerequisites for graduate subjects and programs of graduate work in any feld of study, should be addressed to the Chairman of the

Committee on Graduate Students of the appropriate department.
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GENERAL INFORMATION
The Graduate School of the Massachusetts Institute of

Technology is a natural development of a policy approved
by the Corporation in 1872 and announced in the cata-
logue of that year as follows: ". . . advanced courses...
are intended to afford to Bachelors of Science of this
Institute - and others of equal attainment - the means
of continuing their studies." Its Faculty is the Faculty of
the Massachusetts Institute of Technology; its officers are
the President of the Institute, the Dean of the Graduate
School, and the members of the Committee on the Grad-
uate School comprising a Faculty representative of each
department which offers graduate work leading to a
higher degree.
DEGREEs AWARDED

Upon recommendation by the Faculty, the Corporation
may award any of the following advanced degrees:

Doctor of Philosophy, Ph.D.
Doctor of Science, Sc.D.
Master of Science, S.M.
Master in Architecture, M.Arch.
Master in City Planning, M.C.P.

ADMISSION
ADMIssION TO GRADUATE ScHooL As GRADUATE STUDENT

To be admitted as a Graduate Student, an applicant
must have received a Bachelor's degree in a four years'
course of a college, university, or technical school of stand-
ing acceptable to the Director of Admissions of the Massa-
chusetts Institute of Technology, and his academic record
and other credentials must be such as to indicate that he
has the ability to accomplish satisfactorily an approved
program of graduate study and research.

For acceptance to work toward a Master's degree, the
applicant shall, in addition to the above requirement,
have been ranked in the upper two-thirds of his class at
graduation; for a Doctorate, in the first third of his class,
or have satisfactorily completed the equivalent of require-
ments for a Master of Science degree in an institution
acceptable to the Director of Admissions.

ADMISSION TO GRADUATE SCHOOL AS
PROvISIONAL GRADUATE STUDENT

Effective July 10, 1944,- admission as a Provisional Grad-
uate Student may be granted to an applicant who, although
unable to meet the above requirements for acceptance as
a graduate student, is jued by a Department Committee
on Graduate Students probly to be able to pursue success-
fully graduate studies, with or without additional prepara-
tion in prerequisite subjects.

Provisional Graduate Student status will be changed to
that of Graduate Student upon demonstration of ability
necessary to pursue successfully graduate studies by com-
pletion of either of the tbilowing requirements:

(1) Completion with a satisfactory grade in one
academic term of not less than 45 units of regular
subjects, of which at least 32 units are of "A"
classification,

or
(2) Completion with a satisfactory grade in two

academic terms of not less than 36 units of "A"
subjects.

ADMISSION To GRADUATE SCHOOL AS SPECIAL STUDENT

A duly qualified applicant who desires to enroll for
graduate subjects with a clearly defined objective, but
not as an applicant for a degree, may be admitted as a
Special Student by approval of the instructors under
whom he desires to enroll and of the Director of Admis-
sions.

A report of a Graduate Record Examination if filed with
application for admission will receive due consideration.

Application for admission must be filed on forms avail-
able upon request from the Director of Admissions, and
should be forwarded to him six months, if possible, in
advance of the date of desired entrance. Applicants who
file requests for admission during their final year of work
toward a degree elsewhere may be accepted for admission
conditional upon satisfactory completion of such work.
Early application is advisable because enrolment in certain
departments is limited. Each applicant will be notified
promptly of the action taken upon his application for
admission.

Correspondence concerning preparation or qualifications
for admission should be directed to the Chairman of the
appropriate Departmental Committee on Graduate Stu-
dents (see page 56).

PREREQUISITES FOR GRADUATE WORK

For admission to graduate work the following under-
graduate preparation is essential.

MATHEMATICS. The equivalent of this Institute's sub-
jects in mathematics of the first and second undergraduate
years, namely Calculus, M11, M12, M21, and Differential
Equations, M22, except as specific exception may be
stated under requirements peculiar to an individual field
of science or engineering, or architecture.

CHEMISTRY. One or more years of college chemistry
passed with such grades that it may be accepted as sub-
stantially equivalent to this Institute's first-year chemistry,
5-01, 502.

PHYSICS. Two or more years of college physics, passed
with such grades that it may be accepted as substantially
equivalent to the Institute's first and second year physics,
8-01, 8-02, 8'03, and 8-04, except as otherwise specified
under requirements peculiar to an individual field of
science or engineering, or architecture.

CULTURAL SUBJECTS AND ECONOMICS. Training in
English, history, economics and general studies, substan-
tially equivalent to the kind and amount of such subjects
included in the undergraduate curricula of this Institute.

PROFESSIONAL SUBJECTS. Professional subjects pre-
requisite for advanced study as specified by departments
hereinafter.

DEFICIENCIES IN PREREQUISITES. Deficiencies in quan-
tity or quality of prerequisite training in professional sub-
jects or otherwise, must be removed before the student may
proceed with graduate work dependent thereon.

In exceptional Icases, the Committee on the Graduate
School will pas upon a proposal for modification of
certain specified requirements if initiated by a Depart-
ment Committee on behalf of an applicant for an advanced
degree in a specialized field, and may modify any of the
above requirements.

Co6PERATIVE ARRANGEMENT WITH HAPVARnI UNIvER-
SITY. Graduate students at the Massachusetts Institute
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of Technology may enroll, without additional tuition, in
"Advanced courses (at Harvard or Radcliffe) other than
courses prescribed in undergraduate programs or courses
in research," with the consent of the Instructor and of the
Dean or Head of the department in which such courses are
offered. The agreement provides for a reciprocal arrange-
inert in behalf of Harvard graduate students in respect to
courses at the Massachusetts Institute of Technology.

A raduate student at the Institute desiring to avail
himself of the above privilege must present to the Dean of
the Graduate School from the Chairman of the Committee
on Graduate Students of the department in which he is
enrolled, a written request therefor, specifying the name
and number of the subject desired, and whether it is
desired to enroll as listener or for academic credit; the
Dean's office will issue to the petitioner certain forms
which are to be presented to the appropriate authorities
at Harvard University.

THE DEGREE, MASTER OF SCIENCE
The degree MASTER OF SCIENCE is awarded by

the Corporation upon recommendation of the Faculty
based upon approval of the Committee on the Graduate
School upon the satisfactory completion of a course of
advanced study and research approved by the department
in which the student has been enrolled and complying
with the regulations as set forth hereunder, during resi-
dence of at least one academic year.

The residence requirement is further defined as compris-
ing at least one academic year of study and research at
the Institute including a full schedule (48 units) of such
work for one regular term.

Students who complete the requirements for the S.B.
degree at this Institute, together with substantial extra
advanced credits in graduate subjects, may, upon applica-
tion, be granted a waiver of the one year's residence re-
quirement and will be recommended for the degree Master
of Science upon completion of the requirements therefor.

A graduate of the Institute in the department in which
he enrolls for the Master of Science degree, or others with
equivalent preparation, may attain that degree in one year.
Others with less direct and extensive preparation will
require a longer time according to the amount of pre-
requisites which must be satisfied.

College students desiring to undertake work for an
advanced degree at the Institute will find it advantageous
to select electives which will satisfy the prerequisites for
the advanced work which they intend to undertake.
Advice on such electives may be secured by correspondence
with the Chairman of the Committee on Graduate Stu-
dents of the department in which it is desired to enroll.
Attention is advised to the statement of professional pre-
requisites under the appropriate department in the follow-
int pages.

DEGREE REQUIREMENTS. The degree of Master of
Science is awarded upon satisfactory completion of a
program of advanced study and research, approved by a
department Committee on Graduate Students, which
comprises

(1) 72 units of "A" subjects including 20 to 40 units
(except where otherwise specified) of thesis.

(2) 24 units of "B" or "A" subjects.
(3) The above 96 units completed with a satisfactory

academic rating. (See 'Subjects of Instruction
Tabulated" for "A" or "B" subjects.)

The degree is awarded with specification of field pro-
vided that at least 64 units of "A" subjects (including
thesis) in the above program be in a single field of science
or engineering. The degree Master of Science, without

specification of field, may be awarded for a program of the
above specifications in which the "A" subjects of any one
field comprise less than 64 units, but the satisfactory
academic rating In all 96 units must be maintained, irre-
spective of diversification of fields.

The requirements set forth immediately above apply
equally to the degree S.M. awarded for part of a five-year
curricplum even though In such cases certain "B" or "A"
subjects have been taken before the fifth year.

The academic rating of a graduate student is compiled
from his grades in all subjects of "A" or "B" grade ior
which he registers, plus credits in "A" or "B" subjects
offered in anticipation from undergraduate years at this
Institute, or obtained by examination for advanced
standing; it does not comprise credits for work completed
in other institutions and accepted in lieu of advanced
subjects at this Institute.

Credit cannot be granted for thesis work done in
absentia, and all thesis work must be done under super-
vision of a member of the Institute's Staff.
CHOICE OF FIELD.

The choice of field of specialization, and of subjects
elected therein, must be approved by the Committee on
Graduate Students of the department in which the student
is enrolled. The choice of subjects is not restricted to
those offered in a single department; subjects in more
than one department may be selected provided that the
resultant program is approved as being integrated and well
balanced.

MASTER'S DEGREES
OTHER THAN THE S.M.

The requirements for the degrees M.Arch., M.C.P.
differ only from those for the degree Master of Science in
respect to certain prerequisites and in the number of units
permitted or required for thesis. They are specified under
each appropriate department hereinafter.

THE DOCTORATES
The degrees DOCTOR OF PHILOSOPHY in fields of

science (Biology, Chemistry, Geology, Mathematics or
Physics) and in Industrial Economics; and DOCTOR OF
SCIENCE in fields of applied science or of engineering
(Aeronautical Engineering, Biology, Ceramics, Chemistry,
Chemical Engineering, Civil Engineering, Electrical Engi-
neering, Geology (including Geophysics), Marine Engineer-
ing, Mathematics, Mechanical Engineering, Metallurgy
(including Ore Dressing), Meteorology, Naval Architec-
ture, Physics, and Sanitary Engineering, certify to per-
formance of original research of high grade and to creditable
completion of an approved program of advanced study.

The advanced study and research must be pursued in
the Graduate School for at least two academic years,
except in the case of applicants who satisfy the Faculty
that they have successfully accomplished at another
institution advanced work of a grade equal to that required
at this Institute, in which case the period of residence may
be reduced to not less than one academic year

The thesis must be carried out under the direction of a
member of the Faculty. Work already accomplished else-
where not under supervision of a member of our Faculty
cannot be accepted in partial fulfilment of thesis require-
ment, nor can credit be granted for thesis work done in
absentia.

If at any time a Department Committee on Graduate
Students is convinced that one of its applicants for - doc-
torate has not demonstrated those abilities necessary to
meet the requirements for this degree, he may be required
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to change his registration to that of an applicant for a
Master's dgree or to discontinue his registration in the
Gr'aduate Secol.

REQUIREMENTs FOR THE DECREE.
The four basic requirements for the award of a doctorate

are as follows:
1 Completion of a Major program of advanced work
2 Preparation of a thesis upon original research.

(3 Demonstration of a profciency in the use of scien,
tific modern languages.

(4) Completion of a Minor program of advanced study.

THE MAJOR REQUIREMENT.

The Major, consisting of sdvanced study and research
may be selected in any teld of science or engineering
approved by the department in which the student is
enrolled. The Thesis will be in this same field. The pro-
gram of the Major need not necessarily be confined to
subjects offered in a single department.

When the Major field involves a program made up of
subjects in several departments, there may be appointed
a special committee to supervise the applicant's work.

THE LANGUAGE REQUIREMENT.

All candidates for a doctorate must demonstrate to the
department of Modern Languages their ability to read
scientific literature in English, German, and a third modem
language approved by the committee in charge of the
student's major work, except that the requirement of a
third language may be waived upon the recommendation
of that committee in the case of a candidate for the degree
Doctor of Science in a field of engineering in which the
scientific literature of a third language is unimportant.

THE MINOR REQUIREMENT.

The Minor requirement for the Ph.D. or Sc.D. consists
of at least 25 units of credit in some field of science or of
engineering other than that wherein the Major lies, more
advanced in character than required in the undergraduate
curriculum of the department in which the student majors.
Subjects elected to satisfy this requirement will usually but
not necessarily be offered in some department other than
that of the Ma or; will be selected primarily with the
purpose of broa ening the student's professional informa-
tion rather than of improving his proficiency in the field of
his specialization; and will be comprised in part at least
of B" or "A" grade subjects.

The approval of the field of the Minor must be obtained
from the student's Registration Officer; the program pro-
posed for the Minor must have the approval of the Chair-
man of the Committee on Graduate Students of the
department in which a plurality of the minor subjects is

EXAMINATIONS FOR THE DOCTORArE.

A general examination upon the field of the Major will
be held for each applicant for a doctorate at such time
and in such manner as his Department Committee shall
approve, except that each examination shall comprise
both written and oral parts.

A final oral examination upon the thesis and its field
will be held after the thesis has been accepted and tenta-
tively evaluated by the examiners.

An examination upon the field of the Minor may be
required, especially if credit for a Minor requirement in
whole or in part is granted for work done elsewhere, but

usually a record of satisfactory accomplishment in Minor
subjects at the Institute satisfies this requirement.

AWARD OF THE DEGREE.
Upon completion of the above requirements, with the

approval of the candidate's supervisory committee, and
upon recommendation to the Faculty by the Committee
on the Graduate School, the degree may be awarded by
the Corporation of the Institute.

In conferring the doctorate, the appropriate hood is
presented by the Institute to each candidate who receives
his degree in person at Commencement; otherwise a hood
is not given.

CIVIL AND SANITARY ENGINEERING

A DVANCED work in the Department of Civil and
Sanitary Engineering may be pursued to advantage
in the fields of Structural Engineering (including

Foundation Engineering), Hydraulics, Highway Trans-
portation and Sanitary Engineering.
. In Structural Engineering a number of advanced sub-
jects are offered in which modem methods of investigating
stresses in complicated structures, both of steel and rein-
forced concrete, are presented in detail and applied to
structures of various types, such as arches, suspension
bridges, continuous bridges, frameworks of high buildings
and high masonry arched ams. Experimental research
has been carried on in the past, and is now being conducted
with the object of verifying mathematical investigations
and formulas pertaining to such structures, and further
research may be profitably made in this field by interested
students. The facilities of the laboratory of Structural
Analysis are available for experimental research and thesis
work in this field as well as for courses in the technique
of model studies of structures. Other research work con-
sists' of the design and investigation of the economy and
suitability of various types of construction for particular
structures and investigations of properties of soils which
may be of interest in engineering construction. The num-
ber of separate graduate subjects offered in Structural
Engineering is considerable, and the student wishing to
specialize in this subject has a wide field open to him.

In the field of Foundation Engineering, opprtunities
for research are available in the laboratory of Soil Mechan-
ics, which is well equipped with apparatui of various types
for determining the properties of soils.

In the field of Theoretical Hydraulics, advanced work
may be pursued covering subject matter not ordinarily
included in undergraduate work. The subjects, pipe flow
and open channel flow, offer wide fields for exploration,
involving varied flow, alternate and critical stages, the
hydraulic jump and its utilizatioi as an absorber of energy,
wave transmission and the design of transitions.

Advanced work in Highway Transportation affords
opportunities for the study of design and construction of
highways and airports, and economics of highway trans-
portation.

A course in Vibrations is available for those interested
in mechanical vibrations, earthquake-proof construction,
and vibration measurement.

Both the Master of Science and the Doctor of Science
degrees are offered in the field of Sanitary Engineering
following the completion of suitable courses of advanced
study and research. Appropriate subjects may be selected
in this and other departments of the Institute and at
Harvard University. Graduate subjects in this department
which specialize in Sanitary Engineering deal with water
treatment, treatment and disposal of sewage and other
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Civil and Sanitary Engineering Continued
wastes and stream sanitation. Three related subjects are
offered in each term dealing respectively with theory,
design and laboratory. These subjects are open to properly
qualified candidates for advanced degrees in either Sanitary
Engineering or Civil Engineering. Facilities are available
in the Sanitary Engineering Laboratory and other labora-
tories of the Institute for research work in Sanitary
Engineering.

UNDERGRADUATE PREREQUISITES FOR CIVIL
ENGINEERING

In addition to the general requirements for all graduate
students, candidates for the degree of Master of Science in
Civil Engineering must present evidence of training in
certain professional studies considered essential for all
Civil Engineers and corresponding approximately to the
following Institute subjects:

1'00, 1-01, 1'053
1*21
2Q04
1:62

12-321
1-40, 1'41
1501

Surveying
Railway and Highway Curves

ApidMechanics
rdraulicsi

Engineering Geology
Theory of Structures
Bridge Design

He must also present evidence of having had, in addi-
tion, sufficient undergraduate training to prepare him for
the advanced subjects he wishes to take. The amount of
such training should be approximately equivalent to that
included in the following Institute subjects:

For (a) Structural Engineering
No further requirements

(b) Transportation Engineering
1271, 1272 Transportation Engineering

(c) Water Power and Flood Control
6-41 Fundamentals of Electrical

Engineering
1,70 HIydrology
1'71 Water Power Engineering and

Flood Control
(d) Water Works and Sewerage

175 Hydraulic and Sanitary Engineering
1'76 Sanitary Engineering

If a student has not completed, before entering the Insti-
tute, the special training in his chosen field of study listed
under (a), (b), (c), or (d), deficiencies may be made up
during attendance at the Institute; all subjects in these
lists except the third year subject, Fundamentals of
Electrical Engineering, 6-41, may be taken as B subjects
and (up to a total of 24 units) counted for credit toward the
Master's degree.

UNDERGRADUATE PREREQUISITES FOR SANITARY

ENGINEERING

In addition to the general requirements for all graduate
students, candidates for the degree of Master of Science in
Sanitary Engineering must present evidence of having had
training in certain professional studies considered essential
for all Sanitary Engineers, the field covered corresponding
approximately to that covered by the following courses at
the Institute:

P~053 Surveying
1.40, (141) hery of Structures
162 Hy raulics
2'04 Applied Mechanics
(1'75), (1'76), (1'79) nitary Engineering

If the student has not completed, before entering the
Institute, all the subjects in the foregoing list, deficiencies

may be made up during attendance at the Institute; those
subjects shown in parentheses may be taken as B subjects
and (up to a total of 24 units) counted for credit toward
the Master's degree.

MECHANICAL ENGINEERING
The Department of Mechanical Engineering offers

many opportunities for graduate work leading to the
degrees of Master of Science and Doctor of Science in
Mechanical Engineering. Advanced study and research
may be pursued in one or more of the following fields:
applied mechanics, theory of elasticity, vibration, proper-
ties of materials, plasticity, photoelasticity, rigid dynam-
ics, fluid mechanics, machine design, automatic machin-
ery, metal processing, theoretical thermodynamics, refrig-
eration, heat transmission, air conditioning, design of
power plants and prime movers, automotive engineering
and design, textile technology, and metrology and engineer-
ing standards.

Graduate studies in the fields of mathematics, metal-
lurgy and metallography, aerodynamics, hydraulic engi-
neering, and business and engineering administration may
be included in the candidate's program.

REQUIREMENTS FOR ADVANCED DEGREES
In addition to the general requirements for the Master

of Science and Doctor of Science degrees, candidates for
the degree of Doctor of Science in the major field of
Mechanical Engineering will be required to pass satisfac-
torily scientific reading tests in two modern languages, one
of which must be French or German. There must be
included in the major field, graduate studies in mathe-
matics, mechanics and thermodynamics; except that a
student wishing to specialize in the field of engineering
mechanics may limit his major field of study to graduate
subjects in mathematics and mechanics. In general, not
less than three years of graduate study are necessary for
the Doctor's degree.

LABORATORY EQUIPMENT

For research there is available the extensive equipment
of the Mechanical Engineering Laboratories which
include:

A Steam Laboratory, with a variety of engines, turbines,
condensers and other equipment.

A Compressed Air eaboratory, with compressors of
various capacities.

A Refrigeration Laboratory, with several machines of
different types, a number of refrigerator units with con-
siderable auxiliary equipment and a constant-temperature
room.

An Air Conditioning Laboratory containing winter,
summer, and year-roun air conditioning units with auxili-
ary equipment. A special insulated room for study of
lower temperature air conditioning problems.

An Hydraulic Laboratory, with high and low pressure
pumps, measuring tanks, flumes, wheel pit and extensive
equipment for measurement.

Uhe Sloan Automotive Engine Laboratory, housed in a
specially designed building and equipped with a variety
of internal combustion engines, eleven dynamometers
ranging from 10 to 300 horsepower in capacity, a small
high-speed wind tunnel, a dark room, and a machine
and instrument shop with complete apparatus for the
analysis of combustion, vibration, air flow, etc.

A Lubridation'Laboratory equipped for the study of
dry and lubricated friction, journal and bearing wear,
surface finish and the determination of the physical
properties of lubricants.
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Mechanical Engineering Continued
A Heat Measurements Laboratory specially equipped

for research in pyrometry, thermal conductivity and
expansion, specific heat, heat of combustion, and refrac-
tories. In addition to furnaces and kilns, the laboratory
,contains a refrigerating unit and an insulated room which
can be cooled to -300 C.

A Power Measurements Laboratory, with a number of
dynamometers ranging up to a capacity of 100 horse-
power, dynamic balancing machines, and gear testing
machines specially arranged for testing power plant trans-
mission devices.

The Engineering Metals Laboratories. (1) The Foundry
Laboratory equipped with sand control apparatus, mold-
in equipment, gas and oil fired furnaces and. cupolas;
(2) the Metal Working Laborator equi d with forges,
drop hammer, forging hammer, rolling m i, punch presses,
controlled temperature heating furnaces, and metallo-
graphic and physical testing equipment for control tests;
(3) the Welding Laboratory equipped with A.C. and D.C.
arc welding machines, gas welding and cutting apparatus,
and resistance welding machines.

A Testing Materials Laboratory, equipped with testing
machines ranging from 10,000 lbs. to 1,000,000 lbs.
capacity,- imp act testing machines, hardness testing
machines, and special equipment for testing cement, con-
crete and road materials, including special storage rooms
which can be maintained under constant temperatures
ranging from -15* F. to 80* F., and r.nistant humidity
ranging from zero to 100 per cent. 'i ne laboratory also
contains completely equipped photoelastic apparatus,
extensometers and special strain measuring devices.

A Materials Research Laboratory for the study of
creep, relaxation and plastic flow of metals, combined
stress, etc.

A Laboratory for Dynamic Strength of Metals equipped
for impact and fatigue experiments and measurement of
stress distribution under static and dynamic conditions.

A Textile Laboratory, with a full equipment of textile
testing machines capable of varying rates of load applica-
tion and supplied with autographic recording apparatus;
machines for measuring wear, resilience and moisture
effects. The laboratory is under moisture control, with
automatic humidification apparatus; also a microscopic
laboratory for the examination of textiles and textile
fibers.

A Machine Tool Laboratory equipped with a large
variety of modern machine tools is available for machine
work in connection with research, as well as a machine
shop, manned by expert machinists.

In addition to the foregoing laboratories, there are
available, for research work in hysical metallurgy and
heat treatment, the extensive laboratories of the Metal-
lurgy Department.

uORPEDo ENcINEERING. A graduate course in Torpedo
Engineering, leading to the degree of Master of Science in
Mechanical Engineering, has been arranged for officers in the
United States Navy. Open only to officers designated by the
Navy Department.

ARMY ORDNANCE. A graduate course leading to the degree
of Master of Science, especially arranged for officers in the
United States Army. The course Is open only to officers
designated by the War Department. (Not offered for duration
of war.)

TEXTILE TECHNOLOGY
The Institute offers opportunity for advanced study

and research in the field of textiles. A Textile Laboratory
has been fully equipped with controlled humidification
and has excellent facilities for work leading to the degree
of Master of Science in Textile Technology.

Graduates of the Institute, or of other institutions

METALLURGY

which award the Bachelor's degree on the basis of a four
years' course essentially equivalent in breadth and train-
ing to that offered by the Institute in the fields of Chemical
Engineering, Chemistry, Mechanical Engineering, Business
and Engineering Administration, Industrial Physics, or
General Science and Engineering may obtain the Master's
degree in Textile Technology in from one to two years
depending upon preparation. Graduates of high standing,
of technical schools or textile schools offering less extensive
preparation in science or engineering, will, in general
require a minimum of two years to fulfill the requirements
for the degree.

In general, students desiring to specialize in Textile
Technology for a year of graduate study should register for
subjects approved by the Department Committee on
Graduate Students.

METALLURGY

(INCLUDING MINERAL DRESSING AND CERAMICS)
Graduate work leading to the degrees of Master of

Science and Doctor of Science in the fields of Metallurgy
or Ceramics may be pursued along a number of lines. The
major divisio's are Process Metallurgy, Physical Metal-
lurgy, Mineral Dressing, and Ceramics.

Process Metallurgy deals with the production of metals
and alloys from ores or concentrates; Physical Metallurgy
with the study of physical properties of metals and their
alloys. Mineral Dressing deals with mechanical, physical,
and chemical purification and preparation of ores, solid
fuels, ceramic raw materials, and other minerals. Ceramics
covers pottery, structural clay products, refractories,
abrasives, glass, and enamels.

In the Metallurgy laboratories facilities are provided
for the roasting and special treatment of ores, the extrac-
tion of the metals by wet methods or by furnace smelting,
including the electrometallurgical processes, and the study
of high temperature equilibria. In addition to various
types of smelting furnaces the laboratories are equipped
with gas and electric furnaces for the making of alloys in
small quantities. A coreless induction furnace with a melt-
ing capacity of one hundred and fifty pounds makes possi-
ble the production of steel and other alloys on a semi-
commercial scale. Equipment is available for detailed
metallographic investigation, for heat treatment study and
research, as well as or X-ray examination. The latter
field is provided for by a lead room in which radiographic
studies may be made and by facilities for research in the
atomic arrangement in metals. Facilities are available for
advanced research in the field of magnetism. Through
codperation with the Department of Mechanical Engineer-
ing, physical testing of all sorts is possible.

Opportunity is given for study and research in more
specialized subjects as heat and corrosion resisting alloys,
the light alloys, and nitriding. Facilities are also available
for the study of many of the fundamental physical proper-
ties of metallic systems such as electrical and thermal
conductivities, magnetic properties and similar topics.

In the Mineral Dressing laboratories facilities are avail-
able for the study of crushing, grinding, screening, classi-
fication, thickening, filtration, tabling, jigging, electro,
static and magnetic separation of ores, fuels, and minerals.
In addition, complete microscope equipment is available
for the study of mill products. Special attention has been
given to flotation for the study of which a modern labora-
tory is available. The equipment is designed not only for
the study of batch or continuous operations of the various
processes, but also for the analysis of the basic physical and
chemical phenomena on which the processes rest. Oppor-
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tunity, also, is given to explore new fie
identification and in mineral synthesis.

The field of Ceramics covering as it does
tural clay products, refractories, abrasi
enamels, is a very broad one, but a sound
fundamentals of the subject gives a basis fo
zation. The laboratories are equipped with
tus and with machines and kilns for carry
plant processes.

A number of Group A subjects listed in ot
be taken for credit in the field of Ceramics. S
are:
First 2-53 Heat Measurements .......
Term 10-70 Principles of Combustion ...

10-74 Furnace Design............
Second 8-28 X-ray Diffraction .........
Term 8'29 Quantum Theory of the Solid

10'74 Furnace Design............

ARCHITECTURE
The graduate work leading to a Maste

arranged as to give the student who has
multiple requirements of an acceptable
curriculum an opportunity to devote I
interruption to his professional work. In
consecutive hours, he Is enabled to conduct
the guidance of the School and with th
Institute specialists in various related field,
is enriched by availability of unusual library
facilities and by association with graduat
other backgrounds.

Only those students will be accepted a
the Master's degree in Architecture whos
formance in the required work, whether at
elsewhere, has shown evidence of unusual

The degree of Master in Architecture is
the satisfactory completion of a program
advanced stu three-quarters of which,
chosen from "A" subjects primarily for qra
remaining 24 units are chosen from "A' s
"B" subjects open to graduates and unde
approved by the School of Architecture,
preparation of a thesis. This thesis is to be
diately following the completion of the req
study and presented in time for the cand
application on the next degree list.

Graduates from other colleges who desi
Master's degree in Architecture must p
that they have had the essential equivalent
undergraduate subjects as prerequisites for
Deficiencies in these subjects may be rem
the subjects at the Institute.

2'011
2'042
4'711
4'712
4811
4*812
Mil

Applied Mechani
Applied Mechani
Architectural Dra
Architectural Dra
Structural Analya
Structural Analys
Calculus

Architectural Design, Thesis Research
required graduate subjects. Other subje
complete the prescribed units should be
sultation with the Registration Officer an
approval of the Dean of the Graduate Scl

Cultural Subjects and Economics: It I
the applicant shall have a knowledge of
and architectural history, economics and
similar to that included in the undergrai

THE GRADUATE SCHOOL

lds in mineral the Institute. In case the applicant is unusually deficient
in meeting this requirement, he may be required to take

pottery, struc- these subje
ves, glass and The following undergraduate subjects in Architecture
training in the are also required, but as these are open to both graduate

r later speciali- and undergraduate students they may be elected in part as
testing appara- "B" subjects leading to the Master's degree.
ing out regular 4'051 Freehand Drawing

4'052 Freehand Drawing
her Courses may 4'091 Color, Composition, Theory and Application
uch for example 4-092 Color, Com ition, Theory and Application

4*481 Euroen Civilization and Art
..... Time arr. 4482 Euro Civilization and Art
....... 4-6 4751 Architectural Design V
....... 452 Architectural Design V
.. ..... 2-4
State.. 3-6 CITY PLANNING
.. ..... 3-6 The degree of Master in City Planning is awarded on

the completion of 96 units of advanced study, including a
thesis of 20 to 40 units. There is no stated curriculum or

r's degree is so this degree, the subjects being selected in consultation
completed the with the registration officer. The degree is open to:
undergraduate 1. Students graduated with the Institute degree of
imself without Bachelor in City Plannirg, who may expect to complete
long periods of the requirements In one year.
research under 2. Students graduated from the Institute or other

e assistance of accepted college with the A.B., S.B., or B.Arch., or equiv-
s. This activity alent degree, whose academic records and background are
and laboratory considered satisfactory as preparation for graduate study

e students from in the field of city planning. Such students will normally
have to spend two years in residence to qualify for the

applicants for degree of Master in City Planning.
e revious per- Graduates of other colleges who desire to obtain the
Technology or Master's degree in City Planning must present evidence

ability, that they have had the essential equivalent of the following
awarded upon undergraduate subjects as prerequisites for graduate work.
of 96 units of Deficiencies in these subjects may be removed by taking

or 72 units, are the subjects at the Institute.
duates, and the 1'02 Surveyng
ubjects, or from 4-641 City lanning,P
r uates, and Ec83 Urban Sociology
followed by the M11 Calculus
prepared imme- The following undergraduate subjects in City Planning
uired courses of are also required, but as these are open to both'graduate
idate to file his and undergraduate students they may be elected in part as

"B" subjects leading to the Master's degree.

resent evidence 134 Municipal Engineering
4-59 Government and Public Administration

of the following 4.60 Planning Legislation and Administration
graduate work. 4'62 Site Planning and Construction
iovd by taking 4'651 Theory and Practice of City Planning

4-652 Theory and Practice of City Planning
4'683 City and Regional Planning

cs Ec85 Land Economics
cs
wing
wing CHEMISTRY
is
IS The rise of chemistry in the United States has made it

almost necessary for one who looks forward to a life work
in the study or application of the science to give more than

and Thesis are four years to preparation. For those whose time is limited,
cts required to a program of work has been arranged which leads to the
elected in con- degree of Master of Science. The requirements are designed
d subject to the to make it possible for the candidate to specialize in any field
ool. of particular interest. The program of studies may be

s expected that chosen with the approval of the Department of Chemistry
English, general from the list of senior and graduate studies offered in the
general studies Department. For the S.M. degree about one-third of a

dute Courses at year is devoted to research. The degree of Doctor of



Chemistry Continued
Philosophy, on the other hand, is awarded to the candidate
who has a broad scientific education in the fundamental
branches of chemistry, and who has given evidence of the
ability to carry on independent research by presenting a
thesis which is a definite contribution to scientific knowl-
edge. Attainment of the Master's degree is not prerequisite
to a program leading to the doctorate.

TEACHING FELLOWS

The Department appoints a limited number of Teaching
Fellows who are candidates for the degree of Doctor of
Philosophy in Chemistry. Teaching Pellows serve in the
laboratories of the Department, or in such other capacity
asou maybe advisable, on a part tim e regular Schedule
througout the scholastic year. For detailed information
in regard to appointments, address correspondence to the
Head of the Department. For detailed information in
regard to special quirements for the degree of Master
of-Science with Secification in the Field of Chemistry
and the General equirements for the degree of Doctor
of Philosophy in the Field of Chemistry, address corre-
spondence to the Chairman, Committee on Graduate
Students, Department of Chemistry.

THE RESEARCH LABORATORY OF PHYSICAL
CHEMISTRY

A considerable portion of the more recent advance in
science has been in fields lying between the divisions of
science as they were originally established. One of the
most important of these developments is physical chemis-
try, which has come into existence as a result of investiga,
tions lying between the previously loosely defined borders
of the sciences of physics and chemistry.

There is a demand for men of mature scientific education
to serve as investigators and to direct investigational work
in industry, in endowed research institutions, in govern-
ment bureaus and in academic institutions. The numerous
industries in particular have nearly all come to realize the
desirability and even necessity of supporting fundamental
scientific investigations relative to their processes as a
basis for future development. In consequence of the bene,
fits already derived from systematic investigation, many
industrial research laboratories have been and are being
organized. It is universally agreed that graduate work is
an essential preparation for positions in connection with
these divisions. Since the work involved is of a widely
varying nature, a student considering the possibilities in
this field of activity should endeavor to pursue an educa-
tional course which will give him a broad lasting foundation
and a wide scientific perspective. In respect to the latter,
physical chemistry with its outlook on two or more
fundamental sciences is particularly useful.

Recent research in the Research Laboratory of Physical
Chemistry, other than war research, has been concentrated
on the following subjects, and the laboratory is especially
well, often uniquely, equipped for such research:

Pressure-volume-temperature relations of gases and
liquids.

The absolute temperature scale.
Molecular weights of gases by limiting densities.
Heat capacities and latent heats at low temperatures.
Properties of gases at low pressures.
Scattering and other properties of molecular beams.
Electromotive force in concentration cells, and oxida-

tion-reduction potentials.
Freezing points of liquid solutions.
Va r pressures of liquid solutions.
Infra-red spectroscopy.
Precision photometry.
Kinetics of thermal and photochemical reactions.

CHEMISTRY

THE RESEARCH LABORATORY OP ORCANIC
CHEMISTRY

Organic chemistry has always provided an ever increas-
ing field for industrial and scientific developments. The
great interest stimulated in earlier times in the coal tar
chemicals and pharmaceuticals has in more recent years
not only been maintained but also extended to petroleum,
cellulose, solvents, plastics, and other branches. So great
has been this progress that there is an urgent need for
adequately informed and competently trained men.

SUBJECTS. Lectpre subjects are designed to cover first
the fundamental reactions, theories, and structures In
organic chemistry. This material is followed by a com-
plate course in which the many special fi!ds such as pro-
teins, dyes, carbohydrates, natural products, resins, and
the like are discussed. The aim is to provide a well-rounded
study with a good grasp of the essentials in every field
touched by the science. Further stimulation is provided by
staff participation in presenting important current develop-
ments. The students codperate in presenting their own
literature study in Journal Meetings.

Laboratory instruction follows two general lines. One
deals with identifying and testing organic compounds, a
particularly complete and thorough training in the essen-
tials of characterization being provided; the other stresses
laboratory manipulation in which the present day demands
on the organic chemist for fine fractionation columns, high
vacuum work, skill in micro manipulation, ability to work
on a large scale, full' understanding of the principles of
puification, separation, crystallization, etc. are met. The
Massachusetts Institute of Technolo y was a pioneer in
both types of instruction and every efort is being made to
insure that this training is maintained at a high level.

RESEARCH. Research projects in the Research Labora-
tory of Organic Chemistry are in the general fields of
carbohydrates, cellulose chemistry, heterocyclic com-
pounds, identification studies, organometallic compounds,
polymerization, vitamins and other special subjects.
Research in these fields is largely suspended except in
those cases where there is some relation to the war effort.
The laboratory is, of course, unusually well equipped for
research work in these and related fields.

THE RESEARCH LABORATORY OF INORGANIC
CHEMISTRY

(Including Analytical Chemistry)

Unmistakable evidence has been observed in recent
years of an increased interest in inorganic chemical
research, due to a growing realization of the fact that
practically unlimited opportunities for further inves-
tigation remain in this branch of the science, not only
in the chemistry of the less common and the rare elements,
but also in the further study of the chemistry of the
commoner elements. Much of the recorded work of early
investigators has been found to be in need of revision. The
availability of modem research tools and the application
of precision methods to numerous problems hitherto
studied only in a superficial manner, are constantly expos-
ing serious inaccuracies both in the observation and the
interpretation of various inorganic phenomena.

The growing availability of certain of the less familiar
elements, such as rhenium, columbium, tantalum, zircon-
ium, indium, etc., have made the investigation of the
chemistry of such elements of practical importance.

The desirability of devising new meth of anal sis, as
well as of improving existing methods, has given rise to a
number of analytical investigations, among which may be
mentioned the determination of zirconium in ores and steels,

aL-_ -, , , - _-, . , , - , 1 1. . 11 1 1 . I -1-11 1. I .60"

63



THE GRADUATE SCHOOL
Chemistry Continued
the determination of small quantities of selenium in sulfur
and in alloy steels, electrometric methods of analysis, and
methods of analysis and purification of gas mixtures.

The Laboratory is equipped to carry on a wide variety of
inorganic research, including high vacuum technique,
operations at high temperatures and at low temperatures,
and electrolytic oxidations and reductions. Apparatus for
precise determination of melting points at low tem era-
tures is available as an aid in the determination of the
purity of volatile substances. X-ray apparatus for the
taking of Debye-Scherrer photographs is also available.

Research in nuclear chemistry is facilitated by the
possession of a powerful source of neutrons as well as
alpha counters.

ELECTRICAL ENGINEERING
The Department of Electrical Engineering offers

advanced work leading to the degrees of Doctor of Science
and Master of Science. The general rules governing the
granting of these degrees are set forth under the general
information on the Graduate School, while such special
rules as apply to the Department of Electrical Engineering
are given below.

All graduate students in the Department who have not
had equivalent experience in the preparation and oral
presentation of technical papers are required to register
for Seminar 6-501, 6-502. In the seminar meetings, papers
dealing with the history of the development of various
phases of electrical engineering and the influence of these
developments upon present practices, are presented and
discussed. The student may select his seminar topic so as
to utilize the seminar time for examination of the liter-
ature relating to the general field of his thesis.

Students working for the Master's degree are expected
to devote themselves to a few subjects, not more than
three each term, in addition to their seminar and resee.-ch.
The subjects of study are wholly elective, with the excep-
tion of Electrical Engineering Seminar and Thesis, and
not restricted to those given by the Department of Elec-
trical Engineering; however, the program of study must
be well balanced, emphasizing one or more of the mathe-
matical, economic, and experimental aspects of electrical
engineering.

The Language requirement for the Master's degree is a
reading knowledge of either technical German or French
along lines of the student's professional interest. When a
choice can be made, German is preferred, as German
literature in the field of Electrical Engineering is the more
extensive of the two. This requirement may be satisfied
by: (1) certificate grade in three years of preparatory
school German or French; (2) certificate grade in two years
of preparatory school German, and two years of French;
(3) by two years of German or French taken at the Insti-
tute; (4) by passing a reading test in either German or
French.

Graduate study in the Department is considered to
include much more than class exercises and assignments
pursued in a routine manner. Each student is expected to
conceive of his program as a coordinated whole, having as
its objective the advancement of his professional prepara-
tion, It should provide for a substantial amount of inde-
pendent and correlative study in current literature and
independent investigation in the laboratories. Such inde-
pendent study and investigation are essential parts of the
seminar and thesis requirements, both of which are expected
to demonstrate the ability for sound constructive reason-
ing, and to embody a contribution to the advancement of
the art.

Only students who have demonstrated outstanding
ability in work of a creative nature are encouraged to go
on for the doctorate. Where the records of students enter-
ing on graduate work do not yield evidence of this ability,
they are usually advised to qualify first for the Master's
degree in order to demonstrate this ability. The thesis
research for the doctorate is expected to make a substantial
and noteworthy contribution in Electrical Engineering or a
related field.

Each year a limited number of appointments to assist-
antships are available to men especially qualified by train-
ing and natural endowment for teaching and research.
Every effort is made to arrange the assigned work of an
assistant so that he can carry approximately forty per
cent of a full-time program of study toward an advanced
degree. Should his research assignment result in material
appropriate for use in a graduate thesis, a research assist-
ant is permitted s to use the material.

In order to be accp ted without deficiencies for graduate
study in the Department of Electrical Engineering, an
applicant must have completed with evidence of more than
average capacity, the four fundamental requirements com-
mon to all courses, as stated under Prerequisites for Grad-
uate Work, and in addition must have covered substan-
tially the equivalent of the undergraduate professional
subjects as offered in one of the options of Course VI.
Credit is not usually allowed for preparatory subjects in
which the applicant's grades are low. High-grade work in
preparatory mathematics and physics is considered to be
particularly important.

If the student has deficiencies, the Department Commit-
tee on Graduate Study and Research requires that the
student remove, ordinarily while in residence, those defi-
ciencies that are deemed important preparation for the
graduate study and research that he desires to undertake.
If the student is studying for the Master's degree, certain
of these deficiencies may be removed by means of "B"
subjects, to the extent of the allowable quota of "B" sub-
jects for his degree.

FACILITIES FOR RESEARCH
The research of the Department is directed by many

members of the instructing staff who are actively interested
in the general progress of this phase of the Department's
activities, and particularly in those researches which lie
within their own special fields of endeavor. The available
laboratory equipment is extensive, permitting effective
work toward the solution of fundamental problems in all
of the more important branches of Electrical Engineering.

Applications of high-frequency currents to communica-
tions and other problems are advancing rapidly and the
Department of Electrical Engineering has for many years
had an important place in this advance. Its activities in
this field include an extensive program covering measure-
ments in the meter-centimeter region, the generation,
propagation and radiation of centimeter waves and the
behavior of systems at these wavelengths where circuit
conceptions become less and less real and the field concep-
tion more and more apparent. A well equipped general
ultrahigh-frequency laboratory is available for under-
graduate and graduate student use.

A laboratory foi the scientific and systematic study of
the fundamental properties of automatic control systems is
available. Attention is being given to the development of
means for stabilizing automatic control systems, to the
reduction of the transient and steady-state errors of such
control systems, and the development of high-power fast-
response output drives.

An important problem, various phases of which have
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occupied the attention of the staff, is the study of the
fundamental properties of insulation. One research pro-
gram in this field is directed primarily toward a compre-
hensive study in terms of atomic physics of the funda-
mental electrical properties of solid, liquid, and gaseous
dielectrics, and in particular dielectric strength, and is
approached through the study of the basic electronic and
atomic processes taking place in materials under electric
stress.

Another program utilizes precise electrical measurements
of properties of insulating materials (with emphasis on
oils), such as conductivity, dielectric constant, and power
factor, in studying the structure of the materials, the
mechanism of dielectric loss, and the nature of the deteri-
oration characteristics.

Flash photography, utilizing light sources which furnish
illumination of great intensity and extremely brief dura-
tion, has been developed to a state permitting technical
application in engineering and other fields.

Many problems in engineering and physics are of such
complexity that satisfactory progress in their solution is
dependent upon machine methods of carrying out mathe-
matical processes. The Differential Analyzer, which was
originally developed here, was designed to perform mechan-
ically the necessary operations required in the solution of
differential equations. A larger, faster, and more precise
Differential Analyzer which performs these necessary
operations electrically is in operation. Another machine,
the Cinema Integraph, utilizing illumination in its opera-
tion, is available for solving integral equations having
under the integral sign the product of two functions, one
of which has a variable parameter.

A program for the development of X-ray equipment
employing potential differences of one to several megavolts,
including the associated direct-current generators, has
been under way for several years. Incidental to these
developments, studies have been made of the design of
insulating structures for maximum dielectric strength, and
of the dielectric strengths of gases and vapors as functions
of pressure.

In the illumination laboratories of the Department,
investigations have been made among which are studies of
the visual effect of light from sodium lamps, the visibility
of objects on highways when various lighting conditions
obtain, the elimination of glare by use of polarized light,
the reflection characteristics of road surfaces, and the
design of reflectors.

The Network Analyzer, used for steady-state and tran-
sient power system analysis, is adequate for single-phase
representation on a 60-cycle, 200-volt, 1-ampere basis of
power systems embodying as many as sixteen generat-
In$ stations with their loads and interconnecting trans-
mission and distribution circuits. Its measuring equipment
is fast and accurate. In addition to its use in research and
in connection with class instruction, it is available for the
solution of commercial power-system problems. It was
built with the cotperation of the General Electric Com-
pany.

A special machine-transients laboratory is equipped with
motor-generator sets and necessary accessories for the study
of transients, both electrical and mechanical, occurring in
electrical machines as a result of short circuit, of sudden
terminal voltage changes, or of sudden or periodic load
changes.

In the engineering electronics laboratory facilities are
provided for the study and the semi-automatic construc-
tion of various types of vacuum or gas-filled electronic
devices.

The various shop facilities of the Department are ade-
quate to care for the maintenance of the existing equipment

and the construction of new equipment for carrying on th e
research of the Department. The student shop, in charge
of a competent mechanician, is equipped with all the
machine tools necessary for ordinary wood and metal
working.

Consideration of the theoretical as well as the experi-
mental aspects of research is essential for rapid and intelli-
gent progress in an advancing art such as Electrical Engi-
neering. The theoretical work of the Department is par-
ticularly strong in the fields of circuit theory, transmission
line theory and traveling waves, electromagnetic wave
propagation in both free and confined space, transient
behavior of electrical circuits and mechanical systems,
vibrations, acoustics, and electrical machinery.

THE VAIL LIBRARY

A necessary adjunct to all Electrical Engineering Depart-
ment research is the Vail Library. The original Vail Col-
lection (30,000 volumes), presented to the Department in
1912 through the interest of the late Theodore N. -Vail,
was combined with other electrical literature in the Insti-
tute Library to form the Vail Library which now comprises
some 43,000 volumes. The Vail Library is one of the three
great Electrical libraries of the world. It contains the
works of all writers who have made significant contribu-
tions to electrical science and engineering since the time of
William Gilbert (1600).

The Vail Library staff gives instruction in library usage
and bibliographic research.

BIOLOGY AND BIOLOGICAL
ENGINEERING

Graduate work in this department may be selected in
one of the fields listed below:

FIELDS OF STUDY
Bacteriology
Basic Biological Science
Biochemistry
Biophysics
Food Technology
General Physiology
Microbiology

DEGREES AWARDED

Master of Science
Doctor of Science
Doctor of Philosophy

ACCEPTANCE OF APPLICANTS

FOR ADVANCED DEGREES
Only students with superior credentials, offering a sub-

stantial equivalent to the professional subjects in the
undergraduate curricula of Courses VII or VII-A, may be
accepted as applicants for advanced degrees in the depart,
ment. Satisfactory records of courses in introductory
subjects, such as general biology, anatomy, and physiology
must also be presented. In case of minor deficiencies in
preparatory subjects, petition for advanced standing
examinations in the subjects of deficiency may be granted,
Previous award of the Master's degree in an appropriate
field by an accredited institution will usually be adequate
for acceptance of an applicant for a doctorate.

The number of graduate students in any one year is
limited by spatial and other considerations.

A student desiring to enter the department as a gradu-
ate student must comply with the regulations concerning
filing of application with credentials, as set forth under
Admission to the Graduate School.

65



I1
UATE SCHOOL66 THE GRAD

biology and Biological Engineering Continued

REQUIREMENTS FOR THE DEGREE OF DOCTOR
OF PHILOSOPHY OR DOCTOR OF SCIENCE

In addition to the general requirements for the Doctor-
ates, attention is directed to the essential requirement of
satisfactory completion of the Oral and Written Exami-
nations within the department, with the demonstration of
scientific competence and breadth of understanding of
various phases of biology.

'The general examinations are held in two groups. The
preliminary group includes fundamentals of general biology,
bacteriology, physiology and biochemistry; the other group
is the professional examinations which relate particularly
to the field of specialization.

REQUIREMENTS FOR THE DEGREE 01 MASTER
OF SCIENCE

Substantial equivalent of the Course VII or Course
VII-A undergraduate curriculum is prerequisite to admis-
sioni to full standing as a graduate student in this group.
The general requirements as listed under the Graduate
School should be consulted.

The equivalent of Intermediate French or Intermediate
German or Elementary French and Elementary German
is required of all applicants for the Master's degree in this
Department. This requirement may be satisfied by demon-
stration that the applicant has a good reading knowledge of
scientific French or German or by the completion of the
courses outlined above.

THE BIULOGICAL RESEARCH LABORATORIES
The Biological Laboratories offer facilities for advanced

work in bacteriology, biochemistry, biophysics, cytology,
enzymology, food technology, general physiology, indus-
trial biology, microbiology, and nutrition. Properly pre-
pared graduate students may elect to undertake research
in one or more of these fields under guidance of staff
meinbers, Included in the program of research in which
staff members have a continuing interest, and with which
advanced graduate students may hope to become affili-
ated, are the following:

In bacteriology particular emphasis is laid on physiolog-
ical and biochemical studies and on the development of
quantitative methods of dealing with bacterial processes.

Biochemical studies are concerned with the purification
and chemical characterization of substances important in
plant and animal growth and metabolism. Among specific
problems under investigation may be mentioned the
mechanism of fermentation, antibacterial substances, and
the purification and chemical characterization of the pro.
tein, collagen.

Equipment is available for research in a wide variety
of fields of physical biology. Exceptional instrumentation
has been assembled for an investigation of the molecular
organization of cells, tissues, and their products. Included
are X-ray diffraction units, an electron microscope, and
polarization optical equipment. For identification of bio-
logical substances there is equipment for investigating
ulraviolet and visible absorption spectra, Raman, emis-
sion, and fluorescence spectra. Studies employing these
methods bear importantly on the problem of the mechan-
ism of inflammstory processes, proliferation and neoplasia.
There is a well-equipped laboratory for the study of the
properties of mono- and polymolecular films. Electrical
instrumentation is provided for a study of the biological
oction of high-frequency electric fields, and ultrasonic
radiation.

Physiological investigations include studies of nerve
action with the cathode ray oscillograph, of permeability

processes by the radioactive tracer method, of cellular
metabolism by manometric and volumetric methods of
the action of enzymes, with special reference to thleir
kinetics as related to temperature and oxidation-reduction
potential.

In nutritional biochemistry oprtunity is offered for
research in the composition of foods and tissues and in
the biochemical processes involved in nutrition. Among
the nutritional factors being studied are natural and syn-
thetic fatty acids, amino acids, and certain vitamins.
Particularly timely is the research program on the develop-
ment of highly nutritious, inexpensive food mixtures for
populations in economic distress or made destitute by the
war, and on the development of complete rations for armed
forces and for post-war feeding.

Graduate work in food technology offers opportunity for
advanced study and experimental work in the biological,
chemical, and engineering aspects of food production and
control. Such work may be combined with courses in
business administration, chemical engineering, or other
fields of interest.

The Food Technology Laboratories provide facilities for
research in the investigation of food processes, packaging,
heat treatment, and the development of new food products.
Numerous phases of the problems of food refrigeration,
including quick freezing, have constituted a part of the
food technology research program for several years. An
extension of this program has been made possible through
the generous codperation of the Dewey & Almy Chemical
Company in making available for joint use their conven-
iently located, modern and complete food-freezing labora-
tory, where students may conduct semi-plant scale research
on frozen foods.

Research in food technology includes the following:
various apsects of food dehydration, processing, plant
design, and product control; objective measurements for
quality evaluation; packaging research with new materials;
effects of sonic vibration on foods; by-products utilization;
detergents in food industries; unit-process methods in food
manufacture.

PHYSICS
The Department of Physics offers work for the degrees

of Master of Science, Doctor of Philosophy and Doctor of
Science. No stated curriculum of subjects is required for
any of these degrees, but they are to be chosen in consulta-
tion with the registration officer, subject to certain broad
principles.

GRADUATE STUDY AND RESEARCH FACILITIES
The courses in the field of pure physics are intended

primarily for students intending to go into teaching and
fundamental research. As preparation, in addition to a
thorough knowledge of mathematics and chemistry, the
student is expected to become well trained in both experi-
mental and theoretical physics. Most of the fields of
research of active importance in physics at present are well
represented at the Institute, and excellent facilities for
them are found in the George Eastman Research Labora-
tories, and the adjoining Spectroscopy Laboratory, and the
new laboratories housing the high voltage equipment and
the cyclotron.

One of the most active fields of research in physics at
present is nuclear physics, and the Institute is well equipped
for this type of research. The high voltage electrostatic
generator, now widely used In nuclear investigations, was
originally developed at the Institute, and the generator
formerly located at Round Hill has been entirely recon-
structed and installed in Cambridge in connection with a
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well-equipped laboratory, providing a reliable and flexible
direct current source and discharge tube, operating at
somewhat over two million volts and large current. In
addition, a cyclotron of large size, located in a building
specially designed for it, is available for physical and blo-

ical investigations. The Institute has very highly
developed facilities for the detection and measurement of
nuclear radiation of all sorts, particularly of weak radi'-
active sources, and is uniquely equipped for &.ermining
the age of minerals by radioactive methods, as well as for
the application of artificial radioactivity to biological
problems.

The Spectroscopy Laboratory provides unique equip-
ment. Communicating with the basement by a corridor,
but entirely independent of the main building, and located
in a court, this building has been designed particularly to
provide constant temperature and freedom from vibration.
included in it are complete Paschen circles for both 35-foot
and 21-foot gratings, entered from a common source room;
several other grating mountings; and separate rooms for
vacuum spectrographs and other pieces of apparatus.
These include among other things a 21-foot vacuum spec-
trograph, microphotometers, and various interferometers
for work requiring high resolving power.

The new magnet, used for the production of Zeeman
effects, and operating at magnetic fields up to 100,000
gauss, increases greatly the usefulness of the laboratory.
The principal researches in progress are investigations of
the line spectra of the elements. Developments of auto-
matic methods of measuring and analyzing spectra, in
conjunction with unusually fine diffraction gratings, have
made possible new standards of precision in wavelength
measurement, and anu!.ses of spectra which were not
previously attempted.

Experimental problems in electronic phenomena include
studies of thermionic and photoelectric emission from
metals, and the mechanism of discharge in gases. The
X-ray Laboratory is principally concerned with the struc-
ture of crystals, as determined by X-ray diffraction.
Recently a large part of the research has been concerned
with the structure of glasses, other amorphous solids, and
liquids. Other work in the structure of solids includes a
research program in the properties of dielectrics, including
optical, electrical and mechanical behavior, and research
in the production of large single crystals. Theoretical
xsearch has recently included work in classical physics, as
in diffraction problems of sound and light, the wchitectural
acoustics of auditoriums and hydrodynamics and aero-
dynamics; the theory of gas discharges, and the scattering
of atoms and electrons; the theory of metals and the solid
state; and the theory of the motion of high speed particles,
as in cosmic rays and nuclear processes.

GRADUATE STUDY AND RESEARCH

IN APPLIED PHYSICS

The course in the field of applied physics is intended
primarily for students intending to go into industrial
research in physics or engineering. For such a career, a
broad training not only in the more classical and experi-
mental parts of physics, but also in engineering, chemistry,
and- other subjects is essential. For this reason, a student
of applied physics will be expected to do a considerable
part of his work in other departments. Some of the more
important branches of applied physics, with the type of
training available and the research opportunities, are
enumerated below. Thi field of physical properties of
matter is one of great commercial importance. The student
in this field should have thorough grounding in physics,
particularly in X-ray crystal structure and thermodynam-

ics, and in chemistry, especially physical and organic. He
should also receive training in some of the following fields
(in each case the particular subjects which should be empha-
sized in other departments are given in parentheses):
physical metallurgy; geology (crystallography); mechani-
cal engineering (elasticity, plasticity, strength of materials);
civil engineering (soil mechanics). Students in acoustics
should study physics (mechanics); electrical engineering
(oscillating circuits and vacuum tube devices); the mathe-
matics of vibrations and boundary value problems; and
should do advanced work and research in acoustics, con-
ducted jointly by the departments of Physics and Electrical
Engineering. In several other fields of the application of
mechanics and heat, joint work with other departments can
easily be arranged. These include heat measurements, in
mechanical engineering; ceramics, in metallurgy; and
study of heat engines, hydrodynamics, and aerodynamics,
ir. mechanical engineering and aeronautics. In electricity,
particularly in electronics, and in the study of dielectrics,
joint programs of study and research with the Electrical
Ergineering Department can be worked out. The work in
applied optics is largely in the Physics Department, includ-
ing study and research in color measurements, design of
optical instruments, and related fields, but the student
entering this field, as for research on color problems,
should study the chemistry and chemical engineering of
dyes, and textile research, while If he expects to enter the
motion picture field, he should study physics and electrical
engineering as related to oscillating circuits and vacuum
tubes, acoustics, and illumination. Geophysics, the appli-
cation of physical methods to geology, and particularly to
prospecting for ores, demands a good foundation in physics,
especially electrical measurements; in mathematical
physics, particularly elasticity, wave motion, electro-
magnetic theory; and in geology. Biophysics can be under-
taken jointly with the Biology Department, with particular
attention to radiation and X-rays in physics, and to bio-
logical subjects.

In all of these branches of applied physics, considerable
work in other departments is required, and it is very
desirable to start the fundamental subjects in these depart-
ments as undergraduates. Undergraduates planning to
enter applied physics should choose their electives with this
in mind.

REQUIREMENTS FOR ADVANCED DEGREES

The following special requirements must be met, in
addition to the general requirements:

Undergraduate subjects, which may be taken at the
Institute or elsewhere, but may not be counted for an
advanced degree:

8'062 Intermediate Physics (Electronics)
8-161 Optics
8'311 Atomic Structure
8'511 Thermodynamics and Statistical Mechanics or
5-61 Physical Chemistry I

Undergraduate subjects which may be counted as "B"
subjects toward an advanced degree:

811 Experimental Physics
8'461, 8-462 Introduction to Theoretical Physics

For the master's degree, a reading knowledge of either
French or German is required.

The further requirements for the doctor's degree are:
reading examinations in French and German; a Minor of
at least 25 units in some other department; a general
examination; a thesis; and an examination on the thesis.
The student is expected to take graduate subjects to pre-
pare himself for the general examination, but there are no
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stated required subjects. The general examination consists of some problem of industrial chemistry partictilarly
of a written examination, followed by an oral one. The important at the station in question.
written portion is given in three parts, of three hours each, Finally, the School of Chemical Engineering Practice
over a period of two weeks. If his work in the written part offers exceptional opportunity for graduate engineering
is satisfactory, the student will be allowed to take the oral research, first by affording an opportunity for comparing
portion of the examination. A student may try the written laboratory data, formulae, and conclusions with observa-
part as many times as he wishes as long as he does not tions on plant apparatus operating under practical work-
choose to finish the examination by taking the oral. If he ing conditions; and second, by extending, from laboratory
takes the whole examination, written and oral once, and scale at the Institute to commercial scale in the various
fails, then he will be allowed only one additional trial. plants, the range of investigations possible.
These examinations are given once in every term. The following program will be taken by men graduating

The requirements for a doctor's degree in the fiId of in Chemical Engineering from the Institute.
pure physics, tested by the general examination, include a For twenty-four weeks, from the beginning of the term fol-general knowledge of physics of the grade required for a lowing graduation, students are at the field stations (10-81,
bachelor's degree In Course VillI, Option 1; and a more 10-82 and 10*83). They then return to the Institute for inten-
advanced knowledge of several fields of experimental or sive work in Chemical Engineering Design (10'53) and thesis
theoretical physics. until the end of the examination period of the second graduate

The requirements for a doctor's degree in the field of term. The work of the second term, including thesis, is elec-
applied physics include a general knowedge of physics of tive, though subject to the approval of the department regis-
the grade required for a bachelor's degree in Course VIII, tration oficer of graduate students.
Option 2; a knowledge of certain fields of science or engi, For graduates in Chemical Engineering from other insti-
neering outside the Physics department, as chemistry, tutions the usual program of study for the Master's degree
metallurgy, electrical engineering, geology, which have involves one school year at the Institute, followed by the
particular bearing on applications of physics; and more seven months in field station work in the Practice School
advanced knowledge of certain fields of physics or engi- and in the Design Course, 10-53. Graduates in chemistr
neering. from other institutions usually require an additional half

year. Students are usually not permitted to enter the
Practice School until they have spent at least one term at

CHEMICAL ENGINEERING the Institute. The student's program is so dependent on
Because of the breadth of the field of Chemical Engi- previous training and experience that individuals inter-

neering the undergraduate Course must be devoted to ested are requested to communicate directly with the
training in fundamentals, and strictly professional subjects Department.
must be elementary in character. Postgraduate work is FIELDS OF STUDY
therefore of peculiar importance and value to the chemical Engineering Operations Graduate subjeCts in the
engineer EgneigOeain.Gaut ujcsi h

ThL .>gram for the S.M. Degree, particularly in Chem, several important unit operationis such as heat transmis-
ical Engineering Practice, is usually arranged as a contin, sion, distillation, and absorption are offered, emphasizing
uation of the broad professional training, although indi, the engineering phases of the students' professional train-
vidual schedules may be planned to specialize in a given ing.
fie'd. Work for the Sc.D. degree is more specific in char, Applied Chemibtry. A group of subjects in Applied
acter and the Department offers co6rdinated programs in Chemistry, such as colloidal chemistry, catalysis and high
three fields: Engineering Operations of Chemical Engi- pressure processes, comprise an integrated program or
neering, Appiled Chemistry, and Fuel Engineering. students whose primary interests are on the side of Indus-
Special programs are developed for individual cases. trial Chemistry.

Fuel Engineering. While the important group of indlus-
SCHOOL OP CHEMICAL ENGINEERING PRACTICE tries involving the processing and utilization of fuels

(Temporarily discontinued) demand the training and viewpoint of the chemical engi-
neer, many of their problems can be handled by men

The Department of Chemical Engineering offers a who have majored in non-chemical branches of engineering,
Course leading to the degree of Master of Science in Chem- provided they prepare themselves adequately for fuel
ical Engineering Practice (designated as X-A). engineering work by graduate study. The Department

In the School of Chemical Engineering Practice a care- offers a group of subjects on fuel processing and utilization
fully selected group of graduate students who have as the core of a program of graduate study in Fuel Engi-
completed at least four years of undergraduate study at neering, the balance of the work being in science, engineer-
the Institute or elsewhere spend six months at three field ing or economics. The facilities of the Buffalo Station or
stations located at Bangor, Me., Parlin, N. J., and Buffalo, the School can be utilized for advanced investigations in
N. Y. At these stations four different concerns open their fuel engineering practice.
plants for the irstruction of students who at each station Since the program in any of these fields will depend on
are under the direct charge of two members of the Institute undergraduate training and industrial experience, any one
staff. Since the time is devoted wholly to their education, interested is requested to furnish information permitting
students recelv' no compensation. Their attention is individual consideration.
directed chiefly io the application of theor to practice
and to the cultivation of resourcefulness an of effective, REQUIREMENTs OR GRADUATE STUDY
ness in couperative effort under industrial conditions. The requirements for graduate study are dependent on

The field of Chemical Engineering has been divided into the degree to which the student wishes to specialize. The
a series of unit operations which are studied quantitatively broadest training is required in Chemical Engineering and
and in detail in the Practice School. Plant investigations in Chemical Engineering Practice as it is assumed that the
are carried out by the students at, ach of the stations, this studant is preparing himself for any phase of chemical
work covering two fields: first, investigation of some special engineering. Students who plan definitely to major in
phase of one of the unit operations; or second, investigation Applied Chemistry or in Fuel Engineering will be expected
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to meet requirements in chemistry and in engineering to an
extent justifed by the field of specialization.

The preparation required above that common to all
courses of the Institute is outlined below:

Mathematics: through differential equations, equivalent
to the undergraduate M22; Physics: two years of college
physics; Chemistry: the substantial equivalent of the
undergraduate subjects in Course X; Engineering: (a)
a one-year problem course in heat engineering or chemical
engineering thermodynamics, and (b) preparation in
a p lied mechanics or elements of electrical engineering;

emical Engineering: problem courses in industrial
chemistry and in unit operations; Language: elementary
French or elementary German; Economics: an introductory
course. Graduates in Chemistry or Chemical Engineering
may usually remove deficiencies in the above subjects in
the course of their graduate programs.

FoR CHEMICAL WARFARE OFFICERS
A special course for Officers of the Chemical Warfare

Service, leading to the degree of Master of Science in Chemical
Engineering Practice, may be arranged.

GEOLOGY
Due to absence of staff members on work connected

with the war effort and anticipated reduction in graduate
enrollment, no formal graduate courses will be offered in
geology. However, graduate students who may wish to
enroll under these temporarily modified conditions may
carry on directed reading and study and pursue research
work in the departmental laboratories under the direction
of the resident staff.

In Geology many opportunities are given to pursue
advanced work leading to the Master's and Doctor's
degree. One line of work is in Economic Geology, and the
student may specialize in mining geology, petroleum
geology, hydrology, or geology applied to engineering or
geophyics. Or again, he may elect to devote the greater
part of his time to geology, mineralogy, petrography and
paleontology in their more theoretical aspects as prepara-
tion for teaching and research.

The advanced work is facilitated by laboratories pro-
vided with modern appliances for work in the various
phases of geology, mineralogy, petrography, geophysics,
and paleontology. The collections in economic geology are
supplied with material from the mining districts of all
parts of the world.

REQUIREMENTS FOR THE DEGREE OF MASTER

OF SCIENCE

Candidates for the degree of Master of Science in
Geology must present approved equivalents for the sub-
jects of the first and second years in keeping with indicated
field of special interest. In the field of Geology they must
present a record of attainments satisfactory to the Depart-
ment Committee on Graduate Students.

REQUIREMENTs FOR THE DEGREE OF DOCTOR
oP PHILosOPHY, OR DOCTOR OF SCIENCE

The preparation of the candidate for the Doctor's
degree must be such as to satisfy the Department Com-
mittee on Graduate Students that he is qualified to under,
take the course of advanced study and research.

Each candidate upon his entrance in the Department is
given a preliminary examination which may be partly oral
and partly written. This is designed to survey his training
and attainments in the field of geology. This preliminary
examination precedes the major examination which must

be passed at least seven months before the degree is
awarded. The Minor requirement should likewise be passed
before the major examination.

A reading knowledge of both French and German is
required.

Subject to the approval of the Department Committee
on Graduate Students, other subjects for which a student
has adequate preparation may be elected from the sub-
jects primarily for graduates offered by related depart-
ments. A number of advanced subjects in geology and
mineralogy, given at Harvard University, are also open
to the student.

NAVAL ARCHITECTURE
AND MARINE ENGINEERING

NAVAL ARCHITECTURE

Opportunity is offered to graduates of courses in Naval
Architecture (a) to work for a Master of Science degree in
Naval Architecture, in which case the student's program
must include certain subjects in this department, or (b) to
undertake a course of advanced study in fields allied to
ship design and ship construction which will lead to the
degree of Master of Science without specification. In the
latter case the program can include a much broader range
of subjects.

In addition to meeting the general requirements for
admission to the Graduate School, candidates must have
completed the necessary prerequisites for the graduate
subjects they wish to pursue.

MARINE ENGINEERING

The Department of Naval Architecture and Marine
Engineering offers opportunities for graduate work in
Marine Engineering leading to the degree of Master of
Science in Marine Engineering. Advanced study may be
pursued in steam engineering; vibrations of ships and their
machinery; propeller design and research; and other fields
of marine engineering. The Institute's new propeller test-
ing tunnel is available for research work.

In addition to subjects offered in the Department of
Naval Architecture and Marine Engineering, the student
may elect subjects closely related to marine engineering
given in the Department of Mechanical Engineering, or
other departments of the Institute, in making up his
program of studies such, for example, as: applied mechan-
ics, hydromechanics, thermodynamics, refrigeration, Diesel
engineering, steam turbine engineering, heat transmission,
air conditioning, advanced machine design, metallurgy,
metallography, and advanced mathematics.

The preparation required for graduate work in Marine
Engineering is the equivalent of the Institute's under-
graduate course in Naval Architecture and Marine
Engineering.

In addition to the general requirements for all graduate
students, candidates for the degree of Master of Science in
Marine Engineering must meet the approximate equivalent
of the following undergraduate subjects:

1-62 or
2'251
2-01, 2'04, 2-06
2-40, 2-42
2'684
2*851
6'40, 6'89

13'01, 13'02
13 52, 13'55
13.62

Hydraulics
Fluid Mechanics
Applied Mechanics
Heat Engineering

E ginigLboraory
Machine Too Lbratory
Electrical Engineering
Naval Architecture
Marine Engineering
Marine Engineering Design
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However, students taking 13-75 will not be required to Laboratory facilities for research in atmospheric con-
offer 13-02, and graduates in Mechanical Engineering densation and precipitation processes are also available
who take 13-75 and 13-76 may substitute courses in machine and equipment is at hand for experimental research in
design, power plant engineering and advanced heat engi- other fields of meteorology.
neering for the marine engineering subjects listed above. Meteorology Seminars sponsored jointly by Technology,

If a student has not had training in all the undergradu- Harvard University and the American Meteorological
ate prerequisites listed above before entering upon the Society are held weekly during the academic year. At
work of the graduate year, those listed as "B' subjects these meetings, recent developments In Meteorology and
may be taken during the graduate year, up to a total of allied sciences are discussed by guest speakers, members of
24 units, and counted as credit towards the Master's the staff, and students. Close cooperation is maintained
degree. with the Blue Hill Observatory of Harvard University, the

NAvAL ENGINEERING. A graduate course in Naval Mount Washington Observatory, the Woods Hole Oceano-
Engineering, leading to the degree of Master of Science graphic Institution, the United States Weather Bureau,
in Marine Engineering, has been arranged for officers of the United States Navy and the United States Army Air
the United States Navy. (Discontinued for duration of Forces.
war.) Prospective students must meet the general require-

ments for admission to the Graduate School and should
XIII-A. NAVAL CONSTRUCTION AND ENGINEERING have specialized in one of the physical sciences or in

The Department of Naval Architecture and Marine engineering, with particular emphasis on physics and
Engineering offers to United States Naval Officers a mathematics. Students with no previous training in
graduate Course (XI Il-A) of prescribed studies extending meteorology will, in general, have to spend two years in
over six terms, leading to the degree of Master of Science residence to qualify for the Master's degree.
in Naval Construction and Engineering.

FOR UNITED STATES NAVAL OFFICERS
METEOROLOGY

The rapid growth of the aviation industry has produced (Discontinued for duration of war.)
a demand for professional meteorologists both in the A graduate course leading to the degree of Master of
aviation organizations and in the United States Weather Science in Meteorology for United States Naval Officers
Bureau. This stimulus has also awakened interest in other who have completed satisfactorily Schedules EL and E2L
industries whose operations are dependent on the weather, listed in tiue United States Naval Academy catalogue of
and an expanding future for the science appears to be 1939-40, and the summer instruction at United States
assured. It is the purpose of this Course to prepare stu- Naval Air Station, and have completed satisfactorily the
dents both for practical work and also for research work one-year schedule under the charge of the Department of
in the field of meteorology. Emphasis is placed on the Meteorology. (The regular three years of German, French
application of physical principles and mathematics to or Spanish taken at Annapolis will be accepted as satisfy-
atmospheric processes, as well as on observational, empir- ing the language requirement.)
ical and statistical methods.

In the field of dynamic meteorology the subjects of
thermodynamics, hydrodynamics and fluid mechanics are
developed with special reference to the atmosphere. In BUSINESS AND ENGINEERING
synoptic meteorology these theoretical developments ADMINISTRATION
(supplemented by observational, empirical and statistical
methods) are applied to the practical problems encountered Designed to prepare the technical graduate for ultimate
by the weather forecaster. In the synoptic laboratory the executive responsibilities of an important nature, the
student is taught to decode and plot the daily weather course leading to the Master's degree in Business and
reports, to analyze the weather maps and prepare forecasts, Engineering Administration has for its three primary
and thus to put in practice the methods presented in the objectives an appreciation of the social implications of
lectures. The facilities of the synoptic laboratory include industry, an understanding of the interrelations of busi-
teletype and radio receivers for the collection of weather ness and economics, and a familiarity with, managerial as
data and equipment for the reproduction of weather maps well as technical problems.
for student instruction and for exchange with other Breadth of viewpoint is developed by foundation sub-
meteorological institutions. A comprehensive file of past jects dealing with the economic, social and political back-
data and weather charts is also maintained. ground of business. Facility is stimulated through the

Additional subjects are also offered in meteorological study of actual problems encountered in the major fields
instruments and climatology. The instruction in long- of management: production, marketing, finance, account-
range weathe forecasting is based on the theories and ing, law and labor relations. The professional point of
results obtained at the Institute during the last few years. view is encouraged by original investigations of contem-
The special physical phenomena of the atmosphere, such porary industrial situations, selected because of their
as solar and terrestrial radiation, evaporation, condensa- unusual interest and value to the individual student.
tion and precipitation processes, electricity and atmos, Finally, through the privilege of electing subjects in other
pheric optics are taken up in other subjects. departments of the Institute, opportunity is offered for

The Meteorological Instrument Laboratory contains further advance in allied technicaf areas which have espe-
standard instruments for the measurement and recording cial bearing upon the student's subseiuent industrial
of atmospheric phenomena, includin instrumentation for activities.
pilot balloon, airplane meteorograph and radio meteoro- Graduate study in this department presupposes prepara-
graph soundings. Calibration chambers for use over a tion equivalent to that of a graduate of the Course in
wide range of pressure, temperature and humidity are Business and Engineering Administration. With this
available, as well as other special laboratory apparatus. preparatiorn the candidate may reasonably expect to
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complete the requirements for the Master's degree in one
year. Without it, graduates from other courses at the
Massachusetts Institute of Technology or from non-busi-
ness courses in other accredited technical schools will
undertake a two-year progr. The first year of residence
is devoted to the satisfying of prerequisites, and any
remaining time during that year is assigned to additional
subjects Chosen from undergraduate electives. The second
year is given wholly to graduate work, in accordance with
the general requirements for the Master's degree.

PREREQUIsITEs TO GRADUATE STUDY

In addition to satifying undergraduate requirements*
for the Master's degree common to all courses, candidates
should have taken a substantial number of engineering
units similar to those prescribed in the optional groups
listed in the undergraduate Course in Business and Engi-
neering Administration. Candidates should also present
evidence that they have had the equivalent of the follow-
ing undergraduate subjects:
15'30 Personnel Management 1592 Industrial Problems
15-41 Finance EciT Economic Prindples
15*50 Accounting Ec12T Industrial =cnmc
1561 Law of Contracts Ec38 Industrial Statistics
16'70 Production E35 Reports
15-81 Marketing
and the equivalent of any three additional subjects to be
selected from "B" subjects (other than those in business
or economics in the preceding group).

The second or graduate-year program comprises a selec-
tion largel f "A" subjects, and the undertaking of a
Master's thesis.

AERONAUTICAL ENGINEERING
Emphasis is laid on individual study and research. Each

student must follow a consistent program of work directed
toward some particular part of the aeronuatical field, such
as aerodynamics, design, instrumentation, structures or
power plants. Since most phases of the graduate work in
Aeronautical Engineering rest heavily upon mathematics
and mechanics, aptitude in these subjects Is very desirable.

UNDERGRADUATE PREPARATION
The preparation required for graduate work in Aero-

nautical Engineering is equivalent to that possessed by a
graduate of the Massachusetts Institute of Technology in
the undergraduate Course in Aeronautical Engineering.
With this preparation the candidate may reasonably
expect to complete the requirements for the Master's
degree in Aeronautical Engineering in one year. Graduates
of other engineering courses at the Massachusetts Institute
of Technology or from non-aeronautical courses in other
accredited engineering schools may register as graduate
students but will usually find it necessary to devote a con-
siderable portion of their first year of residence to making
up their deficiencies in undergraduate aeronautical sub,
jects, with a second year of strictly gruduate work.

In addition to the general requirements for all graduate
students, candidates for the degree of Master of Science in
Aeronautical Engineering must present evidence of train-
Ing in certain professional studies considered essential for all
aeronautical engineers and corresponding approximately
to the following Institute subjects:

2'311 Engineering Materials
2'42 Heat Engineering
2'101 Machine-Drawing

16'02 Aeronautical Mechanics, Int.
1610 Aerodynamics, Applied
16'20 Structures

M2 Differential Equations is not prerequisite for graduate work in this
I~panmbnt.
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Candidates must also present evidence of having had, in
addition, sufficient undergraduate training to prepare
them for the advanced subjects they wish to take. The
amount of such training for groups named should be
approximately equivalent to that included in the Institute
subjects listed.

Group A.

Group B.

Group C.

Group D.

Group E.

(Aerodynamics): 16-01, 16-02, 16,10, 16-11,
16-13, 16-17, 16-21, 16-62.
(Aeronautical Design): 1611, 16-13, 16-14,
16-17, 16-21, 16-22, 16-62, 16-75.
(Aeronautical Structures): 1-135, 16-11,
16-13, 16-17, 16'21, 16-22.
(Instrumentation): 1'135, 6-40, 6-89, 16-13,
16-21( 16-22-
(Aeronautical Powerplants): 2-791, 2-792,
16-11, 16-21, 16-22.

If candidates have not had the special training in their
chosen field of study listed under A, B, C, D or E before
entering the Institute, they should acquire such training
during attendance at the Institute. All subjects in these
lists, except 60 and 6289, may be counted as B subjects,
along with 16-01 and 16-02 from the basic group, and (up
to a total of 24 units), counted for credit toward the
Master's degree.

Attention is drawn to the five-year program leading t
simultaneous bachelor's and master's degrees, descrbe
under the Course XVI Undergraduate schedules.

REQUIREMENTS FOR THE DocToR's DEGREE
Special requirements for the degree of Doctor of Science

in Aeronautical Engineering beyond the general require-
ments of the Graduate School are the following:

The student is expected to take graduate subjects in
preparation for the general examination and thesis research,
but no particular subjects are required. The general
examination for the doctorate consists of two parts. The
first is a written examination, consisting normally of six
questions set to require, on the average, one day each to
complete and to be answered with the aid of the student's
notes and the library within one week from the date of
Issue.

The second is a three-hour oral examination follow-
ing the successful completion of the first. The general
examination, Minor and language requirements must be
completed before the student is admitted to candidacy
for the degree, which must be at least seven months before
taking the degree.

FOR UNITED STATES NAVAL OFFICERS
COURSE LEADING TO THE DEGREE

OF MASTER OF SCIENCE

The degree of Master of Science will be awarded to
United States Naval Officers who have completed satis-
factorily Schedules E and E2 listed in the United States
Naval Academy catalogue of 1939-40, and the summer
instruction at the Naval Aircraft factory, and have com-
pleted satisfactorily the one-year schedule in the Depart,
ment of Aeronautical Engineering. (The regular three
years of German, French, or Span sh taken at Annapolis
will be accepted as satisfying e language requirement.)

RESEARCH FACILITIES
The principal laboratory is the Wright Brothers Wind

Tunnel, capable of air speeds from 40 to 400 miles per
hour and permitting a variation of air density from one
quarter to four atmospheres. An elliptical test section,
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7% by 10 feet permits the testing of models up to 7% foot
span. The tunnel compressor equipment is adequate for
research in compressible flows.

Other laboratory equipment consists of three smaller
wind tunnels for model testing and instruction, having
test sections 4 by 4 feet square, 5 feet diameter circular and
5 by 71 feet rectangular, the largest capable of air speeds
up to 100 miles per hour. Also, two research tunnels are
available. One for boundary layer research is equipped
with hot wire amplifier apparatus for turbulence studies,
and the other with multiple stage throats for studies requir-
in low speed air streams essentially free of turbulence.

he Instrumentation Division is equipped with two
laboratories. One supplies instruction in the fundamentals
of instrumentation, design and testing, with particular
emphasis upon the behavior of measuring systems under
rapidly changing conditions. In this laboratory there is
availa le apparatus for studying magnetic compasses and
gyroscopic aircraft instruments, electrical and mechanical
equipment for recording vibration in automotive power-

lants, and for application to research roblems of various
inds. In the other laboratory, the Vibrations Measure-

ments Laboratory, there are instruments of many types for
measuring vibratory displacement, velocity, acceleration
and strain. There is also apparatus for both electrical and
mechanical calibration whic is being used in the develop-
ment of new vibration-measuring instruments and for the
quantitative performance studies of existing units. Courses
on the fundamental principles of vibration measurements
are based on work in this laboratory.

The Structures Laboratory is equipped for supporting
various types of structures not readily adaptable to test-
ing in ordinary testing machines. Loading devices and
electrical and mechanical strain gauges are available so
that studies of strain distribution under static loadings can
be made on structures of types commonly employed in
aircraft. Byusing some of the equipment available in the
Vibrations measurement Laboratory, stress distributions in
structures sub ected to dynamic loadings can also be
investigated. The Structures Laboratory and the Vibra-
tions measurements Laboratory are operated in close
codiperat ion.

The laboratories of the Mechanical Engineering Depart-
ment are used for the investigation of mechanical and struc-
tural problems. Also, the facilities of the Sloan Automotive
Engine Laboratory are available to students in Aero-
nautical Engineering, as are also the Meteorology, Metal.
lurgy, Photoelastic and other laboratories of the Institute.

Students may also elect subjects given in other departments
but bearing a useful relation to their program of aeronautical
studies. Those specializing in aircraft design will, in general,
be advised to take advanced work in materials and elasticity;
those choosing aerodynamics as their field may advantageously
take courses in advanced physics, while those chiefly inter-
ested In engines should supplement their aeronautical studies
by work in physical chemistry and in dynamics. The selection
of such subjects is subject to approval of the registration
officer.

ECONOMICS AND SOCIAL SCIENCE
GRADUATE WORK IN EcoNoMics

A small group of graduate students will be admitted to
the Institute as candidates for the degree of Doctor of
Philosophy in Industrial Economics. The following admis-
sion requirements have been established:

1. General requirements: S.B. or A.B. degree with a high
academic record from a university of recognized
standing.

2. Course requirements: Three full-year college subjects
in social science chosen from the following: economics,
psychology, sociology, and history. (One of these sub-
jects must have been economics, and history subjects
to be acceptable must have stressed economic and
technical developments.) A knowledge of English
similar to that included in the undergraduate curricu-
lum of the Institute. At least one full year course in
college mathematics and a year's work in college
science.

Deficiencies in certain of these requirements may be
removed at the Institute, although this special work may
lengthen the necessary period of residence.

In the field of the Major, the candidate will be required
to have some understanding of all the fields listed below.
The candidate will take a general examination specifically
covering at least four of these fields: Economic Theory,
Socio-psychological Theory, Industrial Relations, Indus-
trial Organization and Price Policy, Economics of Tech-
nological Change, Statistical Method and Theory, Eco-
nomic History, the State in Relation to Industry.

There is a ready available at Technology a variety of
subjects in the fields comprising this area. More advanced
work in particular fields will be offered through the use of
"reading and research" subjects taught by the tutorial
method.

Following the Institute rules, the candidate for the
Ph.D. will be required to take a Minor in a related field.
Possibilities include: Business Administration, Biology and
Public Health, Mathematics, Mechanical Engineering,
Electrical Engineering, Geology, Metallurgy, Chemical
Engineering, or any of the other technical subjects in which
the student is qualified to participate. It would be expected,
for example, that a student writing his thesis on certain
economic problems in the textile industry would elect
some subjects in textile technology.

The usual requirements with respect to language, resi-
dence, the thesis, and the final examination for the degree
will apply. It is expected that the work will normally
require three years of full-time graduate study and research.

Special significance will be attached to the thesis as a
measure of the student's power in the field. For this
thesis, which will occupy at least one year, it is expected
that the student will select a topic involving considerable
field work in industry. Research will be carried on in
close collaboration with one or more members of the staff.
The number of students accepted will be limited to the few
who can be given an individual type of instruction.

FiVE-YEAR COURSE
The five-year course, combining undergraduate and

graduate work, leads to the degree of Master of Science
either in Economics and Engineering or in Economics and
Natural Science. The degree is conferred at the end of the
fifth year together with the degree of Bachelor of Science
in the professional course in which the student has com-
pleted his undergraduate work. The student during the
first four years completes his undergraduate requirements
and at the same time takes one additional economics or
business subject in each term of the third and fourth years.
These additional subjects are made possible by omission
of the senior thesis, and by means of electives available in
the professional course, or by substitution, or by postpone-
ment of one or more professional subjects to the fifth year.
The major part of the fifth year is devoted to social science
subjects, including a thesis which should have an economic
as well as an engineering aspect. The usual rcquirements
as to "A' and "B" subjects for the Master's degree apply
to this curriculum.

72



TSrJ~Y'r ,r~'~r~W~r'r ~,wr '7 '- - - -,- -~ -'- -'~'

r
73

Economics and Social Science Continued
This five-year course is open to graduates of the Insti-

tute who may be admitted to the Graduate School and
who meet the requirements of the Master's degree based
on a program of advanced work as outlined above. It is not
open to students in the Course in Architecture or in Busi-
ness and Engineering Administration, or to graduates of
other colleges who come to the Institute to specialize in
Economics unless, in addition to the advanced work in
Economics, they complete in residence a program of work
in one of the departments of engineering or science
app roved by the Committee on the Graduate School.

The Department of Economics and Social Science also
offers instruction to graduates who are studying for
advanced degrees in other departments. Such students
may, for example, submit economics as their Minor
requirements for the doctorate.

MATHEMATICS
The Department of Mathematics offers courses leading

to the degrees of Master of Science, Doctor of Philosophy,
and Doctor of Science.

The course of each student will be arranged in consulta-
tion with the Department. A student who is interested in
app lied mathematics may also be allowed to select subjects
offered in other departments. Before receiving a Graduate
Degree in mathematics a student is expected to complete
the undergraduate mathematics subjects in Course XVIII,
Option 1, or their equivalents.

To obtain the degree of Master of Science the student
must elect in each term at least three subjects of advanced
mathematics or allied subjects, and fill the remaining time
with other electives and thesis.

For the degree of Doctor of Philosophy, the student
must fulfill the mathematics requirements for the degree
of Bachelor of Science in Course XVIII, Option 1. Each
candidate must select a major field of interest - analysis,
geometry or applied mathematics - and complete the
program of su ects prescribed by the Department as
appropriate to is major field. Ordinarily the last year
will be spent on research and the completion of the thesis.

Candidates for advanced degrees who work in the field
of applied mathematics will be required to follow a course
of study covering important aspects of one or more engi-
neering and scientific fields together with a selected
sequence of mathematics subjects. Assistance or even
collaboration in practical problems in applied mathematics
being investigated by members of the staff will constitute
an important part of graduate programs. The student
working for an advanced degree in applied mathematics
thus will be enabled to carry on his research work with any
of the members of the staff working in his field in any
department of the Institute. His thesis advisers may
include experts familiar with these practical problems as
well as experts familiar with advanced mathematical
techniques.

MATHEMATICS
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DESCRIPTION OF SUBJECTS

The list below Is necessarily subject to change due to present conditions

The prerequisites, units of exercise and preparation, and instructors in charge of each subject
will be found under "Subjects of Instruction Tabulated"

CIVIL AND SANITARY ENGINEERING
SUBJECTS l'00 TO 1'99

1'00. SURVEYING. An elementary course in the theory and
practice of plane and towographical surveying. Bree and
Hosmer's Principles and Practice of Surveying, Vol. 1.

1'01. TOPOGRAPHICAL DRAWING. A course in making
scale drawings, profiles, contour maps, and conventional signs
for topo y, followed by a study of their a plication to the
slution of engineering problems. Includes e ementary field
work in plane surveying. Breed and Hosmer's Princip es and
Practice of Surveying, Vol. 1.

1'02. SURVEYING. A course in elementary surveying,
which includes theory and fieldwork. Breed's Surveying.

1'052. SURVEYING. Fieldwork in plane surveying fo
students who have taken the theory and practice of surveying
in 1*00 and 1'01. Breed and Hosmer's Principles and Practice
of Surveying, Vol. I.

1'053. SURVEYING. Fieldwork in topographical surveying
including the stadia method and the plane table. Determina-
tion of position by triangulation. Also includes astronomical
observations for the determination of azimuth, time, and
latitude. In the drafting room maps are made from the field
notes. Breed and Hosmer's Principles and Practice of Survey-
ing, Vols. I and II; Hosmer's Practical Astronomy. (Not
offered Nov. 1944-June 1945.)

1'12. ASTRONOMY AND SPHERICAL TRIGONOMETRY. Su-
plements l'00 and '01, and is therefore treated from the
standpoint of the engineer. Spherical trigonometry covers
the principles of the subject sufliciently to serve as a prepara-
tion for the work in astronomy. The class work in the fatter
includes the theory of spherical and practical astronomy.
The fieldwork is given in 1:053 and includes the determination
of latitude, longitude, time and azimuth with the engineer's
transit. Hosmer's Practical Astronomy.

1'13. GEODESY. The methods of conducting a geodetic
survey are discussed in detail, including the mathematical
treatment of base line measurements, triangulation and pre-
cise leveling. Hosmer's Geodesy.

1'135. INTRODUCTION TO VIBRATION THEORY (B). B 3ic
theory of free and forced vibrations with and without solid
and fluid friction. To meet the needs of practical engineering,
S Ia emphasis is aced u n the ana is of various vibra-

on measuring devi, a ph, uency meters, etc.
The proper interpretation of results obtained from such
devices is studied in detail and attention is given to the princi-
ples of design of instruments and recording systems. Practical
problem o mechanical vibration and of vibration prevention
are discussed.

1'136. VIBRATION PROBLEMS (A). (Not offered Nov.
1944-June 1945.)

1'138. SEISMOLOGICAL LABORATORY (B). (Not offered
Nov. 1944-June 1945.)

1'141, 1142. ADVANCED GEODESY (A). (Not offered Nov.
1944-June 1945.)

1*16. AuRIAL SURvEYING (B). A study of the various
methods of constructing maps from photographs for engineer-
ing pu s and the methods of m topographic maps
from ric and from oblique photographs. A stuidy is also
Vade of the diflrent metiods of control of aerial surveys.

work covered is confined to the methods of producing the

maps from the photographs, and does not take up the technical
work of photography or of piloting.

1'21. RAILWAY ANfD HIGHWAY CURVES. A thorough study
of the mathematics of curves with applications to location and
property lines of railways, highways and waterways. Simple,
compound, reversed spiral and vertical (parabolic) curves are
treated. Sufficient feldwork is given to illustrate the methods
of laying out simle curves and spirals. Allen's Railroad Curves
and arthwork; llen's Field and Office Tables.

1'25. ENGINEERING CONSTRUCTION (B). Deals primarily
with the construction of civil engineering works, such as rail-
ways, highways, water power, water supply and similar pro-
jects. he subjects covered are estimates and reports, contracts
and specifications, methods of economic comparison, financing
of engIneerin projects, engineering organization and duties,
a uisition of and, and construction methods including clearing
of the site, earth and rock handling, and construction of struc-
tures of concrete, steel and timber. Principles are illustrated by
studies of typical projects. Particular attention is given to
methods of control of concrete mixtures. (Not offered Nov.
1944-June 1945.)

1'26. RAILWAY SIGNALING (B). (Not offered Nov. 1944-
June 1945.)

1'271, 1'272. TRANSPORTATION ENGINEERING (B). Trans-
portation by railway and highway with some attention to air
and inland water transmortation. Subjects treated in the high-
way field include traffic surveys and traffic control, highway
pavement design, construction methods, characteristics of
motor vehicles, cost of highway transportation, and economics
of highway design, finance, regulation and taxation. In the
railroad field subjects covered are maintenance of way, signals,
motive power and cars, train resistance and tonnage rating,
I.C.C. accounting and regulation, and economics of location
and operation. Special attention is given to the coordination of
the different forms of inland transportation. Design periods are
devoted to problems in highway, railway or airport location and
design.

1301 1302 ADVANCED RAILWAY TRANSPORTATION (A).
(Not odere dov. 1944-June 1945.)

1'32. DESIGN OF HARBOR WORKS (A). (Not offered Nov.
1944-June 1945.)

1'34. MUNICIPAL ENGINEERING (B). An elementary sub-
ject especially arranged for students in City Planning. It
dealb with the hases of municipal engineering that must be
considered by th responsible r the planning or replanning
of towns and cities. Subjects cover include the location,
design, construction and maintenance of city streets; a study
of urban problems of traffic and transportation; and a brief
consideration of municipal systems of drainage, water supply,
sewage disposal and other public utilities.

1,35. ROADS AND PAVEMENTS. Principles and practice in
the construction and maintenance of highways and city
streets, with particular emphasis on pavement types used on
highways, streets and airports.

1'371, 1'372. ADVANCED HIGHWAY TRANSPORTATION (A).
Stuy oreserhresults and methods odesign, cntuin
maintenance, operation and economics of highways. mdn

1'38. HIGHWAY DESIGN (B). A design for the Improvement
of an existing highway by substitution of improved algnment,
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CIVIL AND SANITARY ENGINEERING
CW and Sanitary Engineering Continued
grades and new pavement, and the preparation of an estimate
of cost.

1'39. GRAPHIC STATics. Graphic methods of problems
dealing with forces and reactions, curves of bending moment
and shear and stresses in simple trussed structures. Hudson
and Squire's Blements of Graphic Statics.

1'40. THEORY OP STRuCTuRES. An introductory subject
covering outer forces, reactions, moments and shears for fixed
and moving loads, the use of influence lines, the design of steel
and wooden beams, plate girders and the analysis of continu-
ous beams by the use of the Equation of Three Moments.
Spofford's Theory of Structures.

1401. THEORY oP STRUCTURES. An abridgement of 1-40
for students in Courses IX'. and XVII. Spofford's Theory of
Structures.

1'41, 1'42. THEORY oP STRUCTURES (B). An extended
subject in continuation of 140. It deals with the analysis of the
more common structures of wood, steel, and masonry, prin-
cipally by algebraic methods. First term: statically determi-
nate trusses of various forms including simple end supported
trusses, three-hinged arches, cantilevers, bracing, towers, and
space frames; also certain types of statically indeterminate
structures by approximate methods, such as, building frames
under horizontal loading, trusses with multiple web systems,
and portal frames. Second term: methods of finding deflections
of structures by methods of moment areas, elastic loads, virtual
work and Willior diagram. This is followed by a study of
methods of solution for stresses in statically indeterminate
structures by virtual work, least work, slope deflection, and
moment distribution. The structures considered are continu-
ous beams, trusses, building frames and arches.

1'45. MATERIALS OP CONSTRUCTION. A study of the more
important structural materials, especially timber, concrete and
steel, with some attention to other forms of masonry, and cer-
tain non-ferrous metals. The characteristics of these materials
are considered in relation to their use for construction purposes,
both permanent and temporary. Consideration is also given
to the principal manufacturing processes, and especially to
circumstances affecting the quality and durability of completed
structures.

1'481. SOIL MECHANICS (B). Considerations of physical
and mechanical properties which affect soil action in engineer-
ing problems; coefficients of permeability, capillarity and com-
pressibility and their application in practical problems relative
to seepage, uplift, lique action and the settlement of buildings
located above burled compressible soil strata. Also reading
assignments on soil sampling, excavation, cofferdams and
caissons. Laboratory exercises In soil testing.

1'482. FOUNDATIONS AND EMBANKMENTS (B). Continua-
tion of 1-481 covering shearing strength and bearing capacity
and their application in problems relative to stabilities of
embankments, cuts, retaining walls, shallow footings and pile
foundations. Reading material including types of piles and
types of foundations. Special attention given to pressure dis-
tribution on retaining walls and footings; to site investigations
and selection of sites; to correlation with the closely related
field of engineering geology; and to case studies of a wide
range of general foundation problems.

1'491. SOIL MECHANICS (A). A detailed study of those
ical and mechanical properties of soil which -govern its

bhvior as an engineering material. Basic soil classifications;
studies of the laws of permeability, cauillarity and seepage;
compressibility and consolidation theory followed by settlement
analysis of structures which are founded above compressible
soi strata; studies of relationships of stresses, strans, and
shearing strengths in cohesive and cohesionless soils; critical
densities and the'quicksand phenomenon in cohesionless soils.
Mimeographed Notes.

1'492. SoIL MECHANICS (A). Specific applications of
modern soil research are considered on the basis o the hysical
studies of 1'491. Stability of slopes and retaining wails; earth
and masonry dams, with special reference w stability, seepage,
and ppiing effect; bearing ca city and settlement of founda-
tions; piles and pile groups; t action; and special types of
foundations. M meog phed Notes.

1'493. SOIL MECHANICS LABORATORY (A). Technique of
soil testing, including measurements of specific gravity, water
content density and limits of consistency; mechanical analyses;
permeability, consolidation and shear tests; various special
tests.

1'495, 1'496. SOIL MECHANICS (A). (Not offered Nov.
1944-June 1945.)

1'501. BRIDGE DESIGN (B). Shows the relation of the
theory of structures to engineering practice through the
preparation of designs and drawings for a riveted plate girder
railway bridge a welded girder bridge and a steel truss high-
way bridge. Emphasis is laid on the development of careful,
systematic and practical habits of computation.

1-502. STRUCTURAL DESIGN (B). An extension of 1'501
including the design of a wooden roof truss, a reinforced con-
crete highway bridge, a reinforced concrete retaining wall, and
a steel truse continuous over two spans. Also an analysis for a
reinforcec' d; crete arch.

1'521, 1 622. STRUCTURAL LABORATORY (A). Covers by
lectures, conferences, assigned reading and laboratory work,
the theory and practice of structural analysis by the use of
models. The fundamentals of the entire field are discussed
first, and later work is arranged to cover fields of special interest
to individual students. Time will be arranged to suit these
individual requirements.

1'541, 1'542. ADVANCED REINFORCED CONCRETE DESIGN
(A). First term: a more advanced treatment of the subject
matter handled in 1,58, designed for graduate students from
other colleges who have already had some training in this field.
A complete design for an interior bay of a typical factory build-
ing, illustrating design of floors of various types, columns,
footings, etc. Second term: a continuation of 1541, dealing
with more difficult types of concrete structures, such as the
rigid frame bridge, domes, tanks and similar structures.

1551, 1'552. ADVANCED STRUCTURAL DESIGN (A). A
study of problems met by the designing engineer, such as choice
of type, economics, design, erection methods, with special
reference to indeterminate structures, such as high buildings,
arches, suspension bridges, and continuous trusses.

1'561, 1'562. ADVANCED STRUCTURAL THEORY (A). A
study of the basic theorems underlying the analysis of statically
indeterminate structures, and the methods of applying these
theorems In the analysis of such structures, computation of
deflections by various methods, secondary stress analysis.

1'571, 1,572. STATICALLY INDETERMINATE STRUCTURES
(A). A detailed study of certain types of indeterminate struc-
tures such as continuous and suspension bridges, high building
frames, arches, arched dams.

1'58. DESIGN OF REINFORCED CONCRETE STRUCTURES (B).
The elementary principles of reinforced concrete with the con-
sideration of methods and rules used in design of concrete
structures.

1'59. CONCRETE RESEARCH (A). (Not offered Nov. 1944-
June 1945.)

1'62. HYDRAULICS. Basically a fundamental course in the
mechanics of compressible and incompressible fluids with
emphasis placed on hydraulics. Includes statics, kinetics,
dynamics, hydraulic turbines and centrifugal pumps. The
flow of water through orifices, nozzles, weirs, pipes and open
channels Is emphasized, but the flow of other fld Is included.
Russell's Hydraulics, Fifth Edition.

1163. HYDRAULICS. Comprises the essentials of 162 but
turbines and pumps are omitted, and the treatment of pie
flow and open channels is abbreviated. &Russell's Hydrauls,
Fifth Edin.

1*64. HYDRAULICS. Comprises the essentials of 1*62 but
the treatment of pipe-flow and open channels is abbreviated.
Rumsll's Hydrau14, Fifth Edition.

1-66. ADVANCED HYDRAULICS (A). An elaboration of sub-
jects fundamentally treated in 1'62 and, in addition, studies in
the advanced field of theory and practice. Subjects included
are: general fluid flow in pipes- open channels with special
reference to non-uniform flow, itemate stages, critical stage,

_Jii
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surface curves, hydraulic jump, transitions
tions. Russell's Hydraulics, ifth Edition
papers.

1'681. THEORY OF MODELS (A). (Not
June 1945.)

1*682. RIVER HYDRAULIC LABORATORY
Nov. 1944-June 1945.)

169. RIVER ENGINEERING (A) (Not o
June 1945.)

1'70. HYDROLOGY (B). A study of the
occurrence and distribution of water on
earth. The subject includes: precipitation, r
water losses and their relations, analysis of
and frequency and magnitude of flood flow
reservoirs in reducing them. Classroom wo
by supervised problems of applied hydrolo
room. Barrows' Water Power Engineering.

1*701. HYDROLOGY (B). An abridgemer
the theory, but omitting the practical appli
ing room. Barrows' Water Power Enginee

1'71. WATER POWER ENGINEERING AN
(B). A study of the problems involved in t
construction and economics of hydroelectri
a foundation for practice in this field, or
studies of the graduate year. It includes
power from stream flow data, theory and p
turbines, elements of design of dam, waterwa
cost and value of water power and flood
flood damages and the selection and planni
flood control. Supplemented by drafting r
reports and problems of design. Barrows'
neering.

1'711. WATER POWER ENGINEERING AN
(B). An abridgement of 1'71 including the t
the practical design work in the draftin
Water Power Engineering.

1*731, 1732. ADVANCED WATER PO
(A). (Not offered Nov. 1944-June 1945.)

1'75. HYDRAULIC AND SANITARY ENG
comprehensive study of the prirciples of
neering, which includes rainfall and run-o
water, surface and ground water supplies, d
ig reservoirs, supply and distribution w
treatment of water, and design of treatmen
ities for group inspection of nearb water
and water treatment works are included.

1'76. SAITARY ENGINEERING (B). A
ciples of design of sanitary sewers and stor
methods for estimating the quantity of sews
run-off and methods of design and cons
collecting systems and appurtenances. Th
study of the principles of sewage treatment

MECHANICAL ENGINEERING
SUBJECTs 2'00 To 2'99

2'00, 2'01. APPLIED MEC-4AICs. Statics: Analysis of force
systems in two and three aknensions, laws of equilibrium
analysis of simple frames and machine structures, cables and
ebains, friction, distributed forces centers of gravity, the prin-
ciple of virtual work. Strength ol materials: Stress and strain
in tension and compression, the tension test, Hooke's law
statically indeterminate cases, strain energy. Kinematics,
Velocities and accelerations of various types of mechanisms.
Dynamics: Rectilinear and curvilinear translation of particler
and rigid bodies, rotation of rigid bodies about fixed axes,
moments and products of inertia of rigid bodies, application to
engineering problems.

2011. APPLIED McHANics. Abridged from 2'00 and 2'01.
204. AmIED MEcHANIcs. Strength qf Materials. Ele-

mnitary analysis of stress and strain in two dimensions, shear

stresses and torsion of circular bars, riveted joints, stress con-
centration, cases of simple loading of thin rings, cylinders and
spheres, the theory of bdg, including shearing forces and
bending moments, the distribution of normal and shearing
stresses, the differential equation of the elastic curve and differ-
ent methods for the determination of slopes and deflections,
column theory, working stresses. Applications to important
en ieering roblems. Timoshenko and McCullough, Elements

f gY Materials.

2'041. APPLIED MECHANICs. A somewhat more compre-
hensive treatment of the subject matter covered by 2'04, with
laboatory exercises. (For U. S. Naval Officers only.)

2'042. APPLIED MCwANIcs. Similar to 2'04, arranged for
students taking the short preparatory courses.

DESCRIPTION OF SUBJECTS

and wave forma- construction of treatment works. Opportunities are offered
and professional for group inspection of nearby sewage works.

1'77. SANITATION. Survey of public and individual water
offered Nov. 1944- supply and purification methods; uses of water in buildings,

cooking, washing, bathing, swimming, waste disposal, fire
(A). (Not offered protection, processing; elementary hydraulics as applied to

plumbing fixtures and supply, waste, and vent piping; layout
ifere Nov 194- prblems. Health aspects of water supply, of sewage, refuse,fferednd garbage disposal, of insect and rodent protection. Public

and individual methods of disposal and treatment. Surface
basic theory of the and ground water drainage problems.
the surface of the
un-off, infiltration, 1'781. SANITARY CHEMISTRY. The physical chemistry of
stream flow data, water and its impurities; solutions, suspensions, colloids, and

s and the effect of chemical equilibria.
rk is supplemented 1-79. SANITARY DESIGN (B). The design of a sanitary inter-
gy in the drafting cepting sewer for a small community followed by the design of

a system of storm drains for a small area.
t of 1'70 including 1'801. HYDRAULIC AND SANITARY DESIGN (B). An investi-
cation in the draft- gation for and report on a gravity water supply for a small
rng. community.
D FLOOD CONTROL 1*811. ADVANCED SANITARY ENGINEERING (A). A com-
he location, design, prehensive study of the principles of modem water treatment
c developments as engineering, including coagulation, sedimentation, filtration,
for the advanced sterilization, softening, corrosion and removal of tastes and

estimates of water odors. Opportunities are offered for group inspection of nearby
ractice of hydraulic treatment works.
y and power house,
control, including 1'812. ADVANCED SANITARY ENGINEERING (A). A com-

ng of reservoirs for prehensive study of the principles of modern sewage treatment
oom exercises with engineering, including screening, removal of grit, sedimentation,
Water Power Engi- removal of colloids and stabilization by contact surfaces and

b aeration with activated sludge, chlorination /age
digestion, treatment and disposal of sludge, and collection and

ID FLooD CONTROL utilization of gas. Opportunities are offered for group inspec-
heory but omitting tion of nearby sewage works.
g room. Barrows 1'821, 1'822. SANITARY ENGINEERING LABORATORY (A).

Lectures, conferences, assigned readings, and laboratory
VER ENGINEERING studies of water, sewage and industrial wastes and methods of

treatient. Time will be arranged to suit individual require-
INEERING (B). A ments.
water supply engi- 1-851, 1*852. ADVANCED WATER POWER DEsIGN (A).
ff, consumption of (Not offered Nov. 1914-June 1945.)
ams and impund.' 1*881. SANITARY DESIGN, ADVANCED (A). The design of a
works. Opportun- modern water treatment plant to effect the proper treatment

works construction of a given water for domestic and industrial consumption.
Conducted In parallel with 1 811.

1-882. SANITARY DESIGN, ADVANCED (A). The design of astudy of the prin- mode, n sewage treatment plant to effect the proper treatment
m dains, including of a given raw sewage. Conducted in parallel with 1'812.
ge and storm water
truction of sewage The following subject is offered as a General Study. For
is is followed by a description see Division of General Studies.
and the design and G22. DEvELOPMENT OF TRANSPORTATION.
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MECHANICAL ENGINEERING
Mechanical Engineering Continued

2'06. APPLIED MacHANIcs. Dynamics. Plane motion of
rigid bodies, relative motion with application of Coriolis
accelerations, the principal of virtual work, anri d'Alembert's
principle, momentum and energy, introduction to vibrations of
simple systems. Ap ication to important engineering prob-
lems, such as bala and vibration of rotating and recipro-
cating machinery, methods of measuring power, governors, etc.
Tifnoshenko and Young, Engineering Mechanics.

21061. APPLIED MECHANICS. A more comprehensive treat-
ment of the subject matter covered by 2'06. (For U. S. Naval
Officers only.)

2'07. APPLIED MECHANICS. Similar to 2'06. Arranged for
students in Course VI with emphasis on electromechanical
systems.

2'081. APPLIED MECHANICS (B). Strength of Materials.
Study of problems of mechanical strength in engineering.
Review of stress and strain at a point in two dimensions, the
torsion problem with description of membrane analogy, review
of bending with application to composite beams, beams on
elastic foundations, plates and sheets, curved beams and thick
c linders, strain ener y methods, failure of metals under stress,
plastic flow, creep, fatigue, influence of stress concentration
and working stresses. Miscellaneous applications to problems
of industry, such as steam piping, rotating machinery, railroad
tracks, turbine buckets, etc.

2'082. APPLIED MECHANICS (B). Dynamics. A study of
dynamical problems in engineering. Vibrations of simple sys-
tems, free and forced motion with damping, nature of damping
and internal friction, self-excited motions. Vibration of systems
with several degrees of freedom, normal modes and frequencies,
approximate methods. Torsional vibration. Vibration isola-
tion. Vibration dampers. Control problems. Rotation of rigid.
bodies about a point with applications to gyroscopic problems
A brief review of the historical development of mechanics,
with emphasis on the significance of the basic principles. Appli-
cation to important engineering problems in power and marine
engineering, automotive engineering, aeronautics, railroads,
etc.

2'10. ORDNANCE ENGINEERING (B). Lectures and calcula-
tions on gun design, including stresses and strains in built-up
and wire-wrappe guns; the design of recoil and counter recoil
mechanisms.

211. INDusTRIAL PLANT ENGINEERING (B). (Not offered
Nov. 1944-June 1945.)

2'121. APPLIED PHOTOELASTICITY (B). Instruction and
practice in the use of commercial photoelastic apparatus with
applications in the analysis of common engineering problems
in two and three dimensions together with lectures on modem
photoelastic theory, materials, and methods.

2'125. RESEARCH IN PHOTOELASTICITY (A). Opportunity
is afforded graduate students to apply photoelasticity to the
solution of special problems, or to take part in current develop-
nient of photoelastic theory and technique.

2'141, 2'142. ADVANCED DVNAMICS IN MECHANICAL ENGI-
NEERING (A). (Not offered Nov. 1944-June 1945.)

2'211, 2'212. ADVANCED MECHANICAL ENGINEERING PROD-
LawS (A). Analytical treatment of advanced problems in
mechanical engineering, with emphasis on topics which have
figured in recent inaustrial developments, and which impose
limitations on further progress.

2'221. PLASTICITY (A). Mechanics of the plastic state of
materials with particular emphasis on engineering aplications.
Mohr's representation of stress and strain in both two and
three dimensions. Theories of strength in relatkn to design.
Choice of working stresses under combined stress. New devel-
opments in stress-reduction in area relations for metals. General
laws of plastic flow as applied to torsion, bars under combined
stress, rotating disc, the cold working of tubes under internal
pressure, etc.

2222. ADVANCED PLASTICITY PRoBLEMs (A). Continua-
tion of 2'221 with practical applications to a number of modem
enieering problems. The bending, deflection, and buckling
of ,rsand tubes in the plastic state. Creep of both metals
and non-metals at normal and elevated temperatures. Relaxa-
tion of stresses in bolted flanged connections, and in other

design applications. Residual stresses as determined from cal-
culation and experiment. The rolling, drawing, and extrusion
of metals. Plastic flow problems in the field of synthetic plas-
tics. Special problems are chosen in consultation with the
instructor, and some laboratory work is included.

2'223. PLASTICITY RESEARCH (A). Experimental and
theoretical investigations are carried through in the general
field of the plasticity of engineering materials.

2'251. FLUID MECHANIC, . The following fundamentals are
taken up: physical properties of fluids, hydrostatics, conti-
nuity, Euler's equations, steady flow energy equation, momen-
tum equation, dimensional analysis. Applications to: flow in
pipes and fittings, hydraulic machinery.

2'252. FLUID MECHANICS. Continuation of 2'251. Poten-
tial flow, circulation theory of lift, boundary layers, drag, heat
transfer between solids and fluids, lubrication.

2'256. FLUID MECHANICS (B). Physical properties of fluids,
hydrostatics, kinematics and continuity, dynamics of ideal and
of viscous fluids, dimensional analysis and physical similarity,
potential flow and circulation flow in pipes, boundary layers,
single airfoils and a series o? airfoils, hydraulic machinery,
lubrication, heat transfer.

2458. HYDRAULIC TRANsMIssION AND CONTROL (B).
Review of principles of fluid mechanics and application to basic
problems, such as: Leakage, flow in pipes, orifices and valves;
elasticity of fluid and piping. Current practice in the applica-
tion of hydraulic pumps and motors, control devices and
auxiliaries. Analysis of typical hydraulic circuits. (Primarily
for students in E ectrical Engineering.)

2'271. HYDROMECHANICS (A). (Not offered Nov. 1944-
June 1945.)

2'30. ENGINEERING METALS. A study of the principles
involved in the production of cast metal parts. Lectures cover
pig iron, ferrous and non-ferrous alloying, centrifugal casting,
die casting, casting design, and inspection methods. Labora-
tory work consists of demonstration practice and reports on
hand and machine molding, core making and testing, sand
testing, cupola operation, oil and gas furnace melting of fer-
rous and non-ferrous metals, permanent mold casting, and the
testing of cast metals. Metal Castings, Campbell.

2'31. ENGINEERING MATERIALS. A study of the manu-
facture, treatment, properties, and uses of wrought ferrous
and non-ferrous metals, and the more important non-metallic
engineering materials. Includes the manufacture of wrought
iron and steel, wrought non-ferrous metals, hot and cold work-
ing processes and equipment, effect of alloys and heat treat,
ment, fatigue, high temperature effects, corrosion, physical
properties, metal working calculations; and properties and
uses of timber, cements, concrete, protective coatings, rubber,
glass, mechanical fabrics, and plastics. Engineering Materials,
White.

2'311. ENGINEERING MATERIALS. A consolidation of the
material covered in 2'30, 2'31, and 232 to suit the requkor
ments of a shorter course on the subject of materials s I
metal processing for other than mechanical engineering st u
dents. Engineering Materials, White.

2'312. METAL PROCESSING. A brief subject covering cast-
ing, hot and cold working, and welding of metals. Arranged
for students in metallurgy.

2'32. ENGINEERING METALS. A study of the fundamentals
of the welding processes as applied to manufacturing and con-
struction, and their influence on metals. Processes include
manual and Automatic A.C. and D.C. arc welding; oxy-
acetylene welding; spot, seam, butt, and flash resistance
welding; gas cutting, flame machining, and hard surfacing.
Emphasis is placed on the general problem of design for weld-
ing and on the effect of welding procedure on the properties
ofrwelded joints. Welding and its Applications, Rossi.

2-34. ADVANCED METALS AND TEsTING (B). A study of
mechanical properties of metals and their determination and
the photoelastic method of stress analysis. Under mechanical
properties and tests the rubjects covered are tensile tests, creep
fatigue, impact, wear, at d temperature effects. In fatigue the

ts of size, speed, str s concentration, corrosion, and fret-
tage corrosion are discu sed and also empirical relations for

L
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adapting laboratory data to design; while the work in photo- 2'43. HEAT ENGINEERING (B). Review of first and second
elasticity embraces the study of stress distribution in two- laws of thermodynamics, compre.ssors, refrigeration cycles.
dimensional models. Laboratory exercises are designed to The design of apparatus for heat zransfer by conduction, con-
illustrate some of the more important aspects covered in the vection and radiation. Thermodynamics, Keenan; Heat Trans-
lectures and to indicate the methods commonly used in mak- mission, McAdams.
ing experimental stress analyses. 2'44. HEAT ENGINEERING (B). (Not offered Nov. 1944-

2'37. TESTING MATERIALS LABORATORY. Laboratory June 1945.)
methods for the determination of the physical properties of 2'45. ADVANCED ENGINEERING THERMODYNAMICS (A).
engineering materials and their behavior under stress. The The first and second laws of thermodynamics, their applica-
usual methods are supplemented by stress analysis through tion to fixed mass and steady flow processes and to the deter-strain determination and photoelastic methods, tests at abnor- mination of the properties of fluids. An introduction to themal temperatures, special hardness tests. Fabrics testing, thermodynamics of solutions and chemical reactions and aX-ray examination and research problems are included in the study of the equilibrium of a pure substance. Thermodynamics,
lecture material. Materials Testing, Cowdrey and Adams. Keenan.

2'371. TESTING MATERIALS LABORATORY. Methods of 2'451. ADVANCED PROBLEMS IN ENGINEERING THERMO-
making physical tests to determine the properties of the more DYNAMICS (A). (Not offered Nov. 1944-june 1945.)
common engineering materials and a study of their behavior
under stress. Materials Testing, Cowdrey and Adams. 2-461. ADVANCED REFRIGERATION (A). (Not offered

Nov. 1944-June 1945.)
2'372. TESTING MATERIALS LABORATORY. Covers the

material of 2'371 with the additional time devoted to concrete 2'50. HEAT MEASUREMENTS. Laboratory exercises in the
proportioning and testing. The laboratory work will be sup- practice of heat measurements, including various ty'pes of
plemented by discussions of testing methods and apparatus. temperature measuring instruments, heat of combust on and

heat transfer. Lectures on the theory of temperature measure-
2'373. TESTING MATERIALS LABORATORY. Covers the ment, heat transfer and heat insulating materials.

material of 2'371, and in addition a three-hour period per week 2'501. HEAT MEASUREMENTS. Same as 2'50, omitting theis devoted to the study of cement and concrete. Especially lectures.
adapted to Course XVII. 2'53. HEAT MEASUREMEr!TS (4). Selected expriments

2'40. HEAT ENGINEERING. The First Law of Thermo- with laboratory investigation of problems connecte with the
dynamics and internal energy. The properties of liquids, industrial application of heat such as thermal conductivity,
vapors, and gases. The Second Law of Thermodynamics, the thermal expansion, specific heat, ceramics, etc.
temperature scale and entropy. Applications to closed systems
and to fluids in steady low. teady-state heat transfer 2'551. POWER PLANT ENGINEERING (B). The production
through resistances in series and between flowing streams, and use of steam for the generation of power, including a
'Thermodynamics, Keenan; Steam Tables, Keenan and Keyes. study of the fundamental types of steam boilers, fuel burning

equipment, prime movers and their allied apparatus. The
2'402. HEAT ENGINEERING. First and second laws of fundamentals of the Diesel and hydraulic power plant are

Thermodynamics, with applications to the properties of gases, included.
vapors and mixtures. The laws governing the flow of gases and 2'57. POWER PLANTS, ADVANCED (A). (Not offeredvapors, with applications to boilers, nozzles, orifices, throttle Nov. 1944-June 1945.)valves, calorimeters, steam engines, steam turbines, gas
engines and gas turbines. Steady-state heat transfer through 2'58. HEAT ENGINEERING IN INDUSTRIAL PLANTS (B).
resistances in series and between flowing streams. Laboratory (Not offered Nov. 1944-June 1945.)
classes will supplement the lectures. Thermodynamics, 2'59. TORPEDOES (B). Deals with the utilization of energy
Keenan, Steam Tables, Keenan and Keyes. (For U. S. Naval in the power plant of a torpedo. Includes the thermodynamics
Officers only.) of gas and vapor mixtures, the laws of combustion of gaseous

2'402T. HEAT ENGINEERING. Same as 2-402, omitting mixtures, heat losses, and the laws of heat transmission. The
laboratory. (For U. S. Naval Officers only.) principle of the flow of fluids is applied to the calculation of

the time required to decrease the pressure in the air tank, to
2-41. HEAT ENGINEERING. A brief study of the funda- design gas turbine nozzles and to determine the power devel-

mental laws and conceptions of engineering thermodynamics; oped in the turbine. (For U. S. Naval Officers only.)
the physical properties of gases, saturated and superheated
vapors and their application to thermodynamic problems 2'60, 2'601. FOOD ENGINEERING. (Not offered Nov. 1944-
including the use of steam tables and charts; the laws govern- June 1945.)
ing the flow of gases and vapors and their use in heat engi- 2'621. REFRIGERATION ENGINEERING (B). (Not offered
neering; elementary steam turbine theory and practice; the- Nov. 1944-June 1945.)
oretical vapor cycles; the reciprocating steam engine; theoreti-
cal gas cycles and the internal combustion engine; theory and 2'622. REFRIGERATION ENGINEERING (B). Refrigeration
practice of gas compression; steam boilers, accessories and the at more than one level. Low temperature refrigeration. A
elementary principles of combustion. A brief discussion of the study of the operation of various types of compressors, evap-
principles of refrigeration, heat transmission and humidity orators, condensers, and automatic controls used in commercial

problems. In connection with the applications, the piincipal refrigerating systems. Heat flow problems in condensers and
apparatus and machines involved will be briefly d.,ussed. evaporators. Theory and calculation of size of cooling towers.

'%pplication of refrigeration in the manufacture of water ice,
2'42. HEAT ENGINEERING. Reciprocating engines and tur- eutectic ice and dry ice.

bines, power-plant cycles, the air standard cycle of the internal 2'64. REFRIGERATION ENGINEERING (A). (Not offeredcombustion engine, gas mixtures and internal combustion Nov 1944-June 1945.)engines, mixtures of air and water vapor, and an introduction
to the thermodynamics of chemistry. Thermodynamics, 2'66. HEATING, VENTILATION AND AIR CONDITIONING (B).
Keenan; Steam Tables, Keenan and Keyes. Study and calculation of load, direct and indirect heating sys-

2'422. H.AT ENGINEERING. The application of the laws tems, heating boilers and water heaters, ventilation and the
governing the flow of gases, vapors and mixtures in power fundamentals of air conditioning.

nt cycles, air conditioning, air compressors and refrigerat- 2-661. HEATING AND VENTILATION. A study of the thermal
g compressors. Comparison of the freon, carbon dioxide, balance in the human body in relation to the thermal balance

water and air compression refrigeration cycles. Elementary in a surrounding building enclosure. Thermal relationships of
discussion of absorption refrigeration systems. Thermod the building to climate and weather. Insulation of the build-
namics, Keenan; Steam Tables, Keenan and Keyes. (For U. S. ing to provide a suitable enclosure. Techniques of heating,
Naval Officers only.) heat genera' -n and their control.
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2,662. HEATING AND VENTILA' ION. A continuation of
2'661 to study ventilation and its techniques together with a
discussion of the fundamental problem and techniques of cool-
ing for comfort.

21671. AIR CONDITIONING, ADVANCED (A). A study of the
psychrometric and comfort data with application to air con-
ditioning roblems. Typical air conditioning equipment and
controls w ll be studied with their application to various types
of problems.

2'672. HEATING AND VENTILATION DESIGN (A). (Not
offered Nov. 1944-June 1945.)

3680. ENGINEERING LABORATORY. The use and calibra-
tion of instruments used in mechanical engineering; the use of
metering devices for air, steam, and water; the practice of
heat measurements including heat of combustion of fuel and
heat transfer; experimental studies involving the use of steam
engines, steam turbine driven pumps, steam pumps, steam
specialties, stationary internal combustion engines, an air
blower and a single stage air compressor.

2'682. ENGINEERING LABORATORY (B). A continuation of
2'680 with equipment such as the following: an air washer for
humidity control, a two-stage air compressor, the M. I. T.
power and heating plant, heat exchangers, a hydraulic tur-
bine, and a refrigeration machine.

2'683. ENGINEERING LABORATORY. Similar to part of
2'680.

2'684. ENGINEERING LABORATORY. Continuation of 2'683.
2'685. ENGINEERING LABORATORY. A combination of

2'683 and 2'684.
2'686 2'688. ENGINEERING LABORATORY. Similar to

2'680. ihe exercises assigned to the several Courses differ
somewhat according to the several fields of interest.

2'687. HYDRAULIC LABORATORY. Supplements classroom
theory and includes exercises upon orifices, nozzles, wiers,
pipes, hydraulic turbines, centrifugal pumps, and other hy-
draulic equipment.

2'691. REFRIGERATION LABORATORY (B). (Not offered
Nov. 1944-June 1945.)

2'692. AIR CONDITIONING LABORATORY (B). (Not offered

Nov. 1944-June 1945.)
2'693. ADVANCED REFRIGERATION AND AIR CONDITIONING

LABORATORY (A). (Not offered Nov. 1944-June 1945.)

;701. MACHINE DRAWING. Engineering drafting room
procedure and technique in the production of working draw-

of machinery. Working Drawings of Machinery, James,
Mckenzie and Sloane.
2'72. MACHINE DESIGN. Discussion of the theories of

common mechanisms, with their application in design. In-
cludes wrapping connectors, screws, spur and bevel gears,
worm gearing shafts, bearings, etc. Materials, forms and
proportions of parts, friction and efficiencies are included.
(For U. S. Naval Offcers only.)

2,730. MACHINE DESIGN. Lectures and drafting-room
exercises covering the kinematic design of the basic mechan-
isms. Serves as an introductory course in machine design by
application of the findamental of kinematics to geometric
design. Engineering Kinematics, Sloane.

2'731. MACHINE DESIGN. Discussion and design of ma-
chine elements with special reference to the selection of mate-
rials, proportions of parts and the economies of manufacture
and assembly. Includes frames, fastenings, flat plates tanks,
and applications to machine frames, gearing and sha ing.

2'732. MACHINE DESIGN (B). A continuation of 2-731,
including bearings, theory of lubrication, shaft connectors, all
forms of gears, flywheels, etc. The work culminates in the
complete engineering design of a comprehensive machine.

2'751 2'752. MACHINE DESIGN, ADVANCED (A). (Not
offered kov. 1944-June 1945.)

2'761, 2-762. MACHINE DESIGN. Subjects especially ar-
ran ed and adapted to the needs of specialists in torpedo
design. (For U. S. Naval Officers only.)

2'78. DESIGN OF HYDRAULIC POwER TRANSMISSIONB AND
CosnoLs (B). Discussion of theory of displacement hydraulics

79

and of current practice in design and application of displace-
ment type hydraulic machinery to problems involving con-
trolled speed tor ue, power, pressL.re, and servo or 'follow-up"

o rtio ~4 orking cirdits will b~e analyzed for performance
characteristics and problems assigned to design systems for
accomplishing functions commonly required in industrial
operations.

2'782. DESIGN OF MECHANICAL SYSTEMS (B). Discussion
and design of mechanical systems involving the application of
hydraulic, pneumatic, and electronic equipment. Considera-
tion of simple closed cycle control systems. The reduction of
machine vibrations. Applications of the principle of similitude
to machine design probl ms.

2'79. AUTOMOTIVE DYNAMICS (B). (Not offered Nov.
1944-June 1945.)

2-791. AUTOMOTIvE ENGINES (B).' A study of the funda-
mentals of the internal'combustion engine, including capacity,
efficiency, thermodynamics and combustion. Lectures and
assigned reading are supplemented by laboratory work. The
Internal Combustion Engine, Taylor and Taylor.

2192. AUTOMOTIvE ENGINES (B). A continuation of 2'791.
Fuels, lubricants, cooling, carburetion, distribution, ignition,
friction and supercharging are studied. Lectures and reading
are supplemented by laboratory exercises. The Internal Com-
bustion Engine, Taylor and Taylor.

2'793. AUTOMOTIVE ENGINE DESIGN (B). (Not offered
Nov. 1944-June 1945.)

2'794. AUTOMOTIVE ENGINE DESIGN (B). (Not offered
Nov. 1944-June 1945.)

2.797. AUTOMOTIVE ENGINES (B). Same as 2'791, omit-
ting laboratory exercises.

2'798. AUTOMOTIVE ENGINES (B). Same as 2'792, omit-
ting laboratory exercises.

2-801, 2'802. ADVANCED AUTOMOTIVE ENGINE PROBLEMS
(A). Individual work in research or design by properly qual-
ified graduate students. Problems are selected in consultation
with the Instructor, and the hours are arranged to suit the
individual case.

2'805T. DIESEL ENGINES (A). A study of the fundamentals
of the compression-ignition engine, including considerations
of the charging process, fuel injection, combustion, cooling
fuels, and lubrication. Critical examination of existing types
from both the design and operation viewpoints is included.

2'83. STEAM TURBINE ENGINEERING (B). Thermody-
namics, hydrodynamics, and mechanics applied to problems
in steam turbine engineering.

2'84. GAS TURBINE ENGINEERING (B). A comparative
study of gas turbine processes. Design of the flow path for
compressor and turbine. Stress analysis of the rotor. Stability
and critical speed. Design of regenerator.

2'851. MACHINE TOOL LABORATORY. A course in the use
and application of machine tools. Includes laying-out work,
filing, scraping machine parts, drilling, reaming, counterbor-
ing and tapping, tool grinding, straight and taper turning,
screw cutting, milling, cylindrical and surface grinding and
chucking. Special attention is given to the cutting angles and
adjustments of cutting tools and cutting speeds for each
material worked. Advanced Machine Work, Smith.

2'852. MACHINE ToOL PRACTICE. A continuation of
2,851. Includes fundamentals of tool making, hardening and
tempering, gear cutting, thread milling and generating, plan-
ing and apng, turret lathe and automatic screw e
ractice, gri nng and lapping, broaching, precision measur-

actime study a nd cS ion manufacturing processes.
Adsnced Mahine Wor , Smith.

2'853. MACHINE TOOL LABORATORY. Laying-out work,
grinding tools, chipping cast-iron, Ming and ftting cast-iron
and steel machine parts, alignment and babbitting of bearings,
drilling, reaming, counterboring and tapping, grinding drius,
soldering. General machine work, including centering straight
and taper turning and fitting screw cutting, chucking, finish-
in drillin, tapping, cylindrical grinding, plain add Index
milling and gear cutting.
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21854. MACHINE ToOi LABORATORY. Covers parts of regain, twist and various mechanical properties of interest to
2'851 and 2'852 with instruction in other mechanical processes. the yarn and fabric technician. The formulation and propr
Advanced Machine Work, Smith. presentation of the data, precision of measurements, ical

2155. ELEMENTARY MACHINE TooL LABORATORY. An interpretation of data, the variable factors which Infuence
abridgment of 2'853 especially adapted to the requirements textile testing results, and the outlining of present trends in
of experimental physicists. Emphasizes the use of precision the textile research in this country and abroad are included.
tools and hand operations necessary in experimental work. 2'907, 2'908. TEXTILE MICROscoPY (A). Application of

optical and microscopical equipment to technical analysis of2o71. MANU1ACTURIN ENGINEERING (). (Not offered textiles. Lectures and laboratory on the types of equipment,Nov. 1944-June 1945.) their use and the technique of textile microanalysis for fiber,
2'872. PREPARATION FOR MANUFACTURING (B). (Not yarn and fabric. Oportunity is offered for intensive research

offered Nov. 1944-June 1945.) on projects involving quantitative determinations; develop-
2'88. METROLOGY AND DIMENSIONAL ENGINEERING meat of technique; application of photomicrography, polar-

STANDARDIZATION (A). (Not offered Nov. 1944-June 1945.) ized light, fluorescence swelling technique, etc., to textile
microscopy. Schwarz, Textiles and the Microscope. Library2'901, 2'902. PRINeIPLES OF FABRIC STRUCTURE (B). References.

Discussion of the prop ies of fibers as related to the propr- 2*911. TEXTILE TESTING LABORATORY (A). Op rtunityties of ya s and fabrics; properties of yars as relatec to Is afforded for the student to operate standard text -testinfabrics; construction and finishing of fabrics to p roduce cer- equipment and to obtain practical experience in the fielltain desirable characteristics in these materials. Includes covure t the lectu o 2'905t
naterial dealing with principles of woven fabric structure covere by the lectures of Suisotogether with the formation of knitted, braided, twisted, and 2'912. TEXTILE RESEARCH LABORATORY (A). Studies of

feied materials. the variable factors influencing textile tests with opportunityfe edto carry out one or more individual research problems In the2'903. ELEMENTS OP TEXTILE MANUFACTURING (B). physical or optical analysis of textiles.
Deals with the production and properties of textile raw mate-
rials and with the operations basic to the manufacture of 2 913, 2'914. TEXTILE TECHNOLOGY SEMINAR (A). Oppor-cotton W silk, flax, jute and rayon. tunity is afforded for students and staff members to presentcotton, wool, sikcritical discussions of important problems in fiber technology,

2-904. PRINCIPLES OF TEXTILE MANUFACTURING (B). textile analysis and textile microscopy together with reviewsContinuation of 2'903 covering the combination of operations of the current lit.erature, and the results of researches in these
such as blending, carding, combing, drafting, twisting, etc., fields at the Institute.
into processes as for cotton, woolen, worsted, spun and thrown 2-951 to 2'954. Works subjects normally in Codperativefilament, and bast fiber materials. Involves mill organization Course in Mechanical Engineering. (Not ofered Nov. 1944-studies and plant inspections. June 1945. See Catalogue issue, June 1942, for descriptions.)

2'905, 2'906. TEXTILE TECHNICAL ANALYSIS (A). Deals 2'991, 2'992. MECHANICAL ENGINEERING SEMINAR (A).with the physical determinations of strength, stretch, moisture (Not offered Nov. 1944-June 1945.)

METALLURGY
SUBJEcTs 3'00 TO 3.99

3'00. INTRODUCTION TO METALLURGY. A series of exer-
cises illustrating the processing of an ore, its reduction and
the examination of the resulting metal.

3'01. NON-FL.SaKous METALLURGY I. Deals mainly with
copper, lead and zinc, covering the extraction of the metal
from ores and concentrates by pyro-, hydro-, and electro-
metallurgical methods and the re ning of the crude products.
The more general application of such fundamental operations
as .oasting, sintering, smelting, leaching, etc., is also touched
upon. The work of 3,04 is closely coordinated with this sub-
ject.. Hayward, Outline of Metallurgical Practice.

302. NON-FERROUS METALLURGY II. Continues the
work of 3,01 treating the non-ferrous metals not covered there.
Hayward, Outline of Metalldi -cal Practice.

3'03. NoN-FERROUS METALLURGY 1II (B). Designed for
men who wish special work in some phase of non-ferrous
metallurgy. The time may be spent in part in the laboratory,
drafting room and library. Each student is ellowed to select
his own field and will work alone or in collaboration with
others. One seminar per week will be arringed for reporting
individual progress and to allow general discussion.

3.04. METALLURGICAL LABORATORY. The roasting, sin-
g, smelting and leaching of copper and lead ores are

carried out, together with the refining and desilverizing of
copper and lead. Practice in the use of various types of
electric furnaces is obtained. The production of steel, ferro-
alloys, calcium carbide, etc. by electrothermic methods and
othe yrometallurgical and electrochemical processes are

3*041. ELECTRIC FURNACES (B). Intended for fourth
year and graduate students who desire to obtain some acquaint-
ance with electric furnace operation, without having had any

ous trainn in applied electrochemistry. hompson,
ical and Applied Electrochemistry and Neostyled Notes.

3'05. GENERAL METALLURGY (B). Treats of fuels, refrac-
tories, fluxes and slags and their relation to the entire field of
process metallug. Fundamental principles of roasting,
smelting and refinig are discussed together with charge cal-
culations, thermal balances and materials balances. Hofman,
General Metallurgy; Hayward, An Outline of Metallurgical
Practice.

3'06. ADVANCED NON-FERROUS METALLURGY (A). For
graduate students who have had fundamental courses in non-
ferrous metallurgy and wish to continue the study of one or
more of the metals. Latitude is allowed in the choice of sub-
ject and the time may be adjusted to suit the requirements of
the work, which may be a combination of library studies and
conferences with laboratory work if desired. The work is
confined to production and refining.

3'07. METALLURGY OF COMMON METALS. (Not offered
Nov. 1944-June 1945.)

3'08. ADVANCED GENERAL METALLURGY (A). Fuels,
refractories and the principles of roasting and smelting are
studied with greater thoroughness than is ible in the
undergraduate courses. As.critical analysis ismade of the
manner in which these principles are carried out in present
practice and suggested improvements are discussed.

3'09. ADVANCED METALLUAGICAL CALCULATIONS (A)
(Not offered Nov. 1944-June 1945.)

3-10. METALLURGICAL PLANT VISITS. (Not offered Nov.
1944-June 1945.)

312. METALLURGY: IRON AND STEEL. The production
of wrought iron, pig Iron, steel and alloy steels is considered
in detal. Special attention is paid to the design and engineer-
ing operations incident to iron and steel manufacture and to
the economic advantages of the various processes. Lectures
are supplemented by plant visits which are covered by subse-
quent reports and seminars. Stoughton, Metallurgy of Iron
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and *seel; Camp and Francis, Making, Shaping and Trating
qf Steel.

3'15, $'16. METALLURGY: IRON AND STEEL, ADVANCED
(A). (Not ofered Nov. 1944-June 1945.)

3'17, 3'18. METALLURGICAL PLANT DESIGN (A). (Not
ofted Nov. 1944-June 1945.)

3*19. METALLURGICAL PLANTS (B). (Not offered Nov.
1944-June 1945.)

3'20. METALLURGICAL THERMODYNAMICS (B). A short
course in thermodynamics emphasizing those portions which
are especially useful in metallurgical operation. The free
energies of substances at elevated temperatures and the activ-
ities of metals in solid and liquid alloys are used in Interpreting
a number of metallurgical phenomena and in determining
the feasibility and limitations of a variety of metallurgica
processes.

3'21. PRINCIPLES OF STEEL MAKING (B). The reactions
which are of importance in the manufacture of steel are
studied from the viewpoint of physical chemistry. These
include reduction of ore, reactions of liquid Iron and steel with
slap and gases atid the chemical effects of alloys and deoxidiz-
Ing agents. The influence of melting and refining methods
upon the properties of the finished product is Included.

3'22. FIRE ASSAYING. The sampling of ore and bullion,
the assaying of ores for gold, silver ard lead, and of bullions,
solutions, matte and miscellaneous furnace products. The
fire assay of cop r, tin, mercury and platinum is briefly dis-
cussed. Typical ores, bullions and solutions are used for
analysis; the important standard methods are covered. Stress
is laid upon the accuracy of results and the neatness of work
and of notes. Bugbee, Fire Assaying.

3-23. ADVANCED FIRE ASSAYING (A). (Not offered Nov.
1944-June 1945.)

3'30. METALLOGRAPHY. (Not offered Nov. 1944-June
1945.)

3*31. METALLOGRAPHY. An intensive study of the non-
ferrous metals and alloys, the construction and Interpreta'
tion of equilibrium diagrams and the relations between the
constitution of alloys and their physical properties. The
phenomena of plastic deformation, recrystallization, and grain
rowth are discussed In considerable detail. Laboratory prac-

"ce is Included. Williams and Homerberg, Principles of
Metallography.

3'32. METALLOGRAPHY AND HEAT TREATMENT. A con-
tinuation of 3,31 in which iron, carbon and alloy steels, and
cast iron are studied.

3'33. APPLICATIONS OF METALLOGRAPHY (B). Lectures
and laboratory conferences designed to familiarize the student
with the applications of metallography to industrial problems.
In the laboratory the microstructures of normal and defective
commercial alloys are examined and discussed. The lectures
are devoted to a critical r6sume of the fundamentals of
modern physical metallurgy which is essential to the proper
interpretation of the microstructures.

3'34, 3'35. ADVANCED PHYSICAL METALLURGY (A). A
critical discussion of various subjects falling within the gen-
eral field of physical metallurgy, such asstable and metastable
alloy systems, ternary phase diagrams, diffusion, phape trans-
formations and precipitation phenomena, theories of metal
hardening, and the physics of hardenability. Particular
attention is paid to the more recent publications on these
topics. Students must register for at least six units per term.
Additional time may be elected for advanced research prob-
lems. (Not offered Nov. 1944-June 1945.)

3-38, 339. ADVANCED PHYSICAL METALLURGY. A study
of the fundamental properties of metals and alloys with par-
ticular reference to materials used in torpedo construction.
(For U. S. Naval Officers only.)

3'391, 3'392. PROPERTIEs OF METALs. A study of the
metallurgical .properties of metals and alloys with particular
reference to rpaterials used in ship construction. Such topics
as the making, microstructure, processing, heat treatment,
joining and corrosion resistance of non-ferrous and ferrous
alloys are considered. (For XIII-A only.)

METALLURGY

3'40. CORROSION AND HEAT RusisTiNo ALLOYs (B). A
study of metals and alloys with respect to corrosion and heat
resistance, including a discussion of inter-crystalline failure,
corrosion protection, creep and selection of materials.

3'41. LIGHT ALLOYS (B). A detailed study of the struc-
ture, properties, heat treatment and uses of alloys of alumi-
num, magnesium and beryllium.

3'42. POWDER METALLURGY (B). The physical and chem-
ical methods for the production of metal powders are consid-
ered. The pressing and annealing of alloy powder compacts
and the resulting properties of the finished compact are
stressed. Problems of adhesion, diffusion, recrystallization
and grain growth as they apply to this field are treated in
detail. Present industrial applications of powder products
are included.

3-422. POWDER METALLURGY LABORATORY (B). Labora-
tory work and conferences to familiarize the student with
powder metallurgy practice and its application to industrial
problems.

350. X-RAY METALLOGRAPHY (B). Deals with the use
of X-rays in the study of metals. Includes radiographic
examination of metal parts, as well as the X-ray diffraction
study of the atomic and granular structures of metals, and
their relations.

3'51. PHYSICS OF METALS (B). A discussion of the
modem theories of the metallic state resulting from a study
of the physical properties of metals.

3'52. ADVANCED PHYSICS OF METALS (A). A discussion
of various problems of the crystalline metallic state and the
dependence of physical properties upon structure. Experi-
mental methods of obtaining information in this field are con-
sidered. Laboratory work In the form of short research
problems is available.

3'55. WELDING METALLURGY (B). Deals with the metal-
lurgical processes involved in welding; namely, casting, physi-
cal and process metallurgy in relation to the heat distribution
during welding. Includes considerations on mechanical proper-
ties of welds, and discussion of shrinkage stresses In welds.

3'60. FERROMAGNETISM (A). (Not offered Nov. 1944-
June 1945.)

3-61. ATOMic ARRANGEMENTS IN ALLOYS (A). (Not
offered Nov. 1944-June 1945.)

3'62. 3-63. SPECIAL PROBLEMS IN METALLURGY (A).
Designed to meet the needs of graduate students who wish
to carry out a minor Investigation in one of the special branches
of Metallurgy. Subject and hours arranged to fit Individual
requirements. Open only to graduate students properly
qualified in the special field.

3'65. THEORY OF THE SOLID STATE (B). (Not offered
Nov. 1944-June 1945.)

3'70. CERAMICS. An introeuction to the more advanced
ceramic subjects. The selection of ceramic materials, mold-
ing, drying and burning are taken up, as well as the physical
properties of finished products. Commercial processes are
carried out on a small scale. (Not offered Nov. 1944-June
1945.)

3'71. OPTICAL CERAMICS (B). Primarily a laboratory
subject in which the methods of petrography are applied to
the study of ceramic products and raw materials, such as
clay, cement, glass, porcelain, refractories, etc., (Not offered
Nov. 1944-June 1945.)

3"3. FUNDAMENTAL CERAMIC PRocEsSEs (A). Covers
the theory and practice of forming, dryin and burning of clay
articles, such as white wares, refractor es, terra cotta, etc.
The principles involved in the manufacture and use of glass,
cements and abrasives are also discussed. The principl of
kiln and furnace design are discussed and practical examptes
are analyzed. (Not offered Nov. 1944-June 1945.)

3'74. PHYSrCA PROPERTIES OF CERAMIC PRODUCTS (A).
Includes the various methods of determining the properties
of finished ceramic articles. The influence of manufacturing
methods on these properties is taken up in order to bring out
effective methods of control. (Not offered Nov. 1944-June
1945.)

. ............... . ......
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3'75, 376. SPECIAL PROBLEMS IN CERAMIcS (A). For 3187. QUANTITATIVE MINERAGRAPHY (B). The miner-
graduate students who desire to do advanced work in this alogical study of ores and minerals from the point of view of
eid on some topic not specifically covered elsewhere. The their dressing or subsequent processing. The ores or minerals

student makes his own choice of topic and the allotment of are studied in polished section, thin section, as loose grains or
time. The latter may be devoted to lectures, conferences, as polished briquettes. The emphasis is on the quantitative
assigned readings, or laboratory work. (Not offered Nov. and dimensional aspects of textural and structural relation-
1944-June 1945.) ships.

3'81. MINERAL DRESSING I. An introduction to the 3'88. ORE TESTING (B). Practice in choosing concen-
dressing of minerals, ores, and coals, from the unit-process tration methods for specific ore samples, in developing labora-
point of view, with emphasis on the physical, chemical and tory dressing technique, and In preparing reports.
economic principles involved. The processes studied include
crushing, grinding, screening, classifcation, gravity concen- 3'89. MINERAL DRESSING DESIGN (A). The working out
tration, flotation, amalgamation, magnetic separation, thick- of a specific problem in mill design, covering the development
ening, filtration, and sintering as well as other processes of of the quantitative flowsheet and the drawing up of specifica-
lesser importance. Gaudin, Principles of Mineral Dressing. tions for, and the general arrangement of the equipment.

3'82. MINERAL DRESSING II. A continuation of 3'81. Taggart, Handbook of Ore Dressing.
3.83. MINERAL DREssING PLANT (B). A detailed study 3'90. ADVANCED MINERAL DRESSING (A). Topics selected

of mineral dressing apparatus and equipment for the various according to the needs of the students are discussed informally.
rocesses studied in 3'81 and 3'82. Richards and Locke, Examples of suitable topics are afforded by the following

Textbook of Ore Dressing. fields: application of fluid mechanics to gravity concentration,
3-84. MINERAL DRESSING PRACTIcE (B). Deals with of physical chemistry to flotation, of colloid chemistry to

principles of arrangement, location, and operation of mills; flocculation and thickening, of elasticity and plasticity to
also with mill costs, general economics of dressing operations, comminution.
typical flowsheets, and fundamentals of design. Richards 3'901. ADVANCED MINERAL DRESSING LABORATORY (A).
and Locke, Textbook of Ore Dressing. A laboratory study of an ore, a process, or a machine in the

3'85. FLOTATION (B). A study of the flotation process field of mineral dressing.
and of its applications to ores, minerals and coals. audin, 3'902. ADVANCED MINERAL DRESSING LABORATORY (A).Flotation. Acniuto f391

3'86. COMMINUTION (B). A study of the fundamentals A continuation of 3901.
of crushing and grinding. Consideration is given to the 3'91. MINERAL DRESSING SEMINAR (A). Selected topics
characteristic properties of the products obtained. are presented by the students in the field of Mineral Dressing.

ARCHITECTURE
SUBJECTs 4'00 TO 4'99

4'031, 4'032. FREEHAND DRAWING. Problems in the
understanding of form and s ce, their cotrdination, and their
graphic expression. Basic fure construction and anatomy;
rapid drawing direct from the human figure. Eight weeks'
work at the Boston Museum of Fine Arts in studying and
analyzing the design of architectural and sculptural forms.

4'041T, 4-042T. FREEHAND AND COOR. The selection and
use of appropriate graphic techniques for study in, and repre-
sentation of, building materials and other elements of archi-
tectural design. Four weeks o each term are spent in figure
sketching.

4'051, 4'052. FREEHAND DRAWING (B). A continuation
of 4'042. More advanced problems in design and materials
with special reference to architectural application and in
collaboration with subjects in Color and Architectural
Design. Attention is given to graphic expression of the rela-
tionship of building to land. A limited part of each term is
spent in advanced figure drawing.

4*051T, 4'052T. FREEHAND AND COLOR (B). (Not offered
Nov. 1944-June 1945.)

4'053, 4'054. FREEHAND DRAWING (A). A continuation
of 4'052. Problems are fitted to the needs of the individual
student and are of an advanced nature. Open only to grad-
uate students or others who demonstrate fitness for advanced
work.

4.07 SHOP. Working experience with commonly . used
materials to develop familiarity with their qualities and the
influence of these qualities on their application in design.
Instruction is offered in the use -of hand and power tools to
inculcate techniques required in future subjects for making
quick and accurate architectural models or full-scale furniture

41091, 4,092. COLOR: COMPOSITION, THEORY AND APPLIf
CATION (B). Advanced problems in the application of color in
architecture.

4,10. ARCHITECTURAL ILLUMINATION. Solution of small
problems in architectural design chosen to illustrate the influ-
ence of illumination requirements on architectural form.

Collaborative work with professional students of architec-
ture on advanced problems involving illumination in buildings.

4'451, 4'452. HISTORY OF ARCHITECTURE. (Not offered
Nov. 1944-June 1945.)

4'481, 4'482. EUROPEAN CIVILIZATION AND ART: THE
EIGHTEENTH CENTURY AND MODERN CULTURE (B). Consti-
tutes a history of culture, mainly that of Eurepe. The main
currents of science and philosophy are considered; but empha-
sis is upon literature, sculpture and painting. Lectures,
readings, and reports.

4-491, 4'492. EUi.OPEAN CIVILIZATION AND ART (A).
Selected topics in the history of culture. Supervised study,
with conferences, readings, and reports but without lecture
hours, for graduate students.

4'52. OFFICE PRACTICE (A). Office practice in the office
of a city or regional planning agency, the work required in
research or design being of an advan ed nature.

4'53. PROFESSIONAL RELATIONS (B). The ethical, busi-
ness and legal relations of the architect with clients, contrac-
tors, engineers, with his professional organizations, and with
the community in which he practices.

4,541, 4-542. HOUsING SEMINAR (A). (Not offered Nov.
1944-June 1945.)

4-59. GOVERNMENT AND PUBLIC ADMINISTRATION (B).
Structure of local and state governments; powers and duties
of local authorities; general survey of the field of public
administration, including the relationship of administrative
agencies to the legislative and judicial branches of govern,
ment; general principles of municipal finance; long-term pro-
gramming and financing of public works. (Not offered Nov.
1944-June 1945.)

4'60. PLANNING LEGISLATION AND ADMINISTRATION (B).
Survey of past and present legislation relating to city planning
and housing; eneral powers and duties of local authorities
typical acts relating to planning and housing in the Unit
States and abroad; moden tendencies in legislation; other
legal aspects of planning, such as zoning laws, building codes,
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private deed restrictions, etc. Administrative problems of
planning commissions and zoring boards of appeal; organi-
zation and administration of planning projects in state, county,
region, and city; getting citizen and official interest and
sanction.

4'62. SITE PLANNING AND CONSTRUCTION (B). A subject
primarily for students in City Planning, in which problems in
site lanning are studied with emphasis on the relations to

hyscal conditions, landscape construction, and costs. Prob-
ems dealt with include the use of contour maps, layout of
roads, pedestrian circulation, grouping of buildings, surface
and subsurface drainsge, utilities, community services, effi,
ciency of land use, details of construction and costs of
management (public and private). The major portion of the
subject is devoted to the preparation of site and utility plans
for a specific project.

4'641. CITY PLANNING, PRINCIPLES. The historical back-
ground of the modem city planning movement is presented in
a series of lectures. The subject deals with the evolution of
the modem city and the relation of architecture and engineer-
ing to problems of city development and civic design, con-
cluding with a discussion of fundamental principles of city
and regional planning. Outline of Town and City Planning,
Thomas Adams.

4'651, 4'652. THEORY AND PRACTICE OF CITY PLANNING
(B). Advanced problems of city and regional planning are
studied, together with modem methods of dealing with them.
Collateral reading, written reports, and round table discus-
sions are essential features of the subject.

4'661, 4'662. CITY PLANNING RESEARCH (A). Selected
topics in the field of city and regional planning. Supervised
study, with conferences, readings, and reports but without
lecture hours, for graduate students.

4'672. CITY PLANNING DESIGN. Research into the social,
economic, and physical structure of a community, followed
by the design of functional elements such as areas for resi-
dence, commerce, and recreation.

4-681. CITY AND REGIONAL PLANNING (B). The practical
application of city and regional planning theory to towns
cities, and regions, including problems of replanning and
redevelopment in existing communities. Individual problems
are supplemented by group projects worked out in collabora-
tion, and preliminary and nal reports are considered essential
accompaniments to each developed study.

4'682. CITY AND REGIONAL PLANNING (B). A continu-
ation of 4'681.

4'683. CITY AND REGIONAL PLANNING (B). A continu,
ation of 4'682.

4'691. CITY AND REGIONAL PLANNING, ADVANCED (A).
A continuation of the undergraduate subject 4'683.

4'692. CITY AND REGIONAL PLANNING, ADVANCED (A).
A continuation of 4'691.

4'711. ARCHITECTURAL DRAWING. A study of the fundas
mental concepts of descriptive geometry and their application
to architectural problems. Training in the methods of archi-
tectural perspective and shades and shadows.

4'712. ARCHITECTURAL DRAWING. A survey of the types
of drawings required in architectural practice. Training in
the selection, development and execution of drawings which
will adequately describe architectural projects. Drawings and
lettering are required to be of a satisfactory professional
standard.

4'721, 4*722. ARCHITECTURAL DESIGN II. Investigation
of requirements and determination of solutions for building
problems selected from many fields of human activity (habi-
tation, education, health, recreation, government, religion,
industry, merchandising, and transportation). Attention is
given to the relationship of buildings to physical and social

.environment, to the technique of organizing spaces of different
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kinds in relation to each other, to climate and orientation, and
to the selection of appropriate materials and construction.
Individual and collaborative work.

4'731, 4'732. ARCHITECTURAL DESIGN III. A continua-
tion of the planning studies initiated in the previous year.
At least one problem in each term will be carried to an ad-
vanced stage of analysis to give facility in the adaptation of a
building to its site, to apply structural methods and calcula-
tions, and to investigate typical details such as windows, cop-
ings, stairways. Numerous short problems will be given to
emphasize methods of dealing with specific conditions in plan-
ning or the use of materials.

4-741T, 4'742T. ARCHITECTURAL DESIGN IV. Consolida-
tion of previous design experience. Problems affording an
opportunity to study parIcular conditions encountered in
larger buildings, such as: circulation, control, and safety of
crowds, accommodations for vehicles and freight, and the use
of elevators, md special equipment. In the second term one
problem will Le! presented in detail, with studies of structure,
assembly of materials, heating and ventilating, sanitation,
acoustics, electricity, and illumination.

4'751, 4'752. ARCHITECTURAL DESIGN V (B). A sequence
of problems emphasizing basic community needs in housing,
recreational, commercial, and educational categories, and
inviting speculation as to the future possibilities for adequate
solutions to these problems. Disposition of groups of build-
ings on new sites with analysis of economic considerations.

4'751T. ARCHITECTURAL DESIGN V (B). (Not offered
Nov. 1944-June 1945.)

41761, 4'762. ARCHITECTURAL DESIGN VI (A). Research,
development of program, and design of buildings with particu-
lar attention to thorough consideration of social, economic, and
technical influences and the integration of these factors in the
solution of the problem. Site plans are considered in their
architectural and engineering asects, and collaborative pro-
jects with graduate students in ity Planning are encouraged.

4'78. PLANNING PRINCIPLES. A study of the principles
underlying all good planning such as the logical relation to one
another of the different parts of a building, the arrangement
of proper lighting and circulation, axial development and
balance. (Not offered Nov. 1944-June 1945.)

4'811. STRUCTURAL ANALYSIS. Methods of analysis in the
design of elementary architectural structures and the appli-
cation of these methods to a problem in architectural design.
Consideration of loads, in the design of simple and continuous
beams, columns and details of assembly. The analysis of a
simple roof truss. W. H. Lawrence, Notes on the Analysis and
Design of Elementary Structures and Mimeograph Notes.

4'812. STRUCTURAL ANALYSIS. A continuation of 4'811
including the analysis of building types, the design of a steel
framing and plate girder. The analysis and design of ele-
mentary rein forced concrete floor systems, beams, column,
and footings. The application to a problem in design. Mimeos
graph Notes.

4'91. INDUSTRIAL DESIGN. (Not offered Nov. 1944- June
1945.)

4'92. INDUSTRIAL DESIGN. (Not offered Nov. 1944-June
1945.)

4'98. THESIS RESEARCH (A). To enable the student to
make an investigation leading to his choice of a thesis problem
subject and organize the essential data into a complete state-
ment of his program for this exercise.

The following subjects are offered as General Studies:
G45. HISTORICAL AsPECs OF ARCHITECTURE. (Not

offered Nov. 1944-June 1945.)
G64. FINE ARTS.
G65. EXPREssIONs OF GRAPHIC ART.

G66. THE ARTS OF THE BOOK. (Not offered Nov. 1944-
June 1945.)
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DESCRIPTION OF SUBJECTS

CHEMISTRY
SUBJECTS 5'00 TO 5'99

INORGANIC CHEMISTRY
UNDERGRADUATE SUBJECTS

5'01, 5'02. CHEMISTRY, GENERAL. The fundamental
principles of chemical science and the descriptive chemistry
of the more common elements and their important com-
counds. Publication by M. I. T. Staff, General Chemistry;

Ltimer and Hildebrand, Reference Book of Inorganic Chem,-
istry.

5'061, 5'062. INORGANIC CHEMISTRY, ADVANCED (B).
Presents in a correlative manner the physical and chemical
properties of the elemerts and compounds. The attempt is
made to systematize as far as possible the facts of inorganic
chemistry with the aid of a comparatively small number of
generalizations. Time is devoted to the discussion of recent
theoretical and experimental investigations in this field.

GRADUATE SUBJECTS
5'071, 5'072. SEMINAR IN INORGANIC CHEMISTRY (A).

Special topics in inorganic chemistry such as the chemistry of
the less common elements, the more complex reactions of the
more common elements, reactions in nonaqueous solvents,
and the application of modern research tools to inorganic
investigation.

5'08. ADVANCED INORGANIC LABORATORY (A). Intended
to acqualrt2 the student with typical research methods,includ-
ing such procedures as the employment of high vacuum tech-
nique, the conduct of operations in inert atmospheres and in
non-aqueous media the isolation of compounds of the rarer
elements, etc. In all cases reference to the original literature
is required for experimental details.

ANALYTICAL CHEMISTRY
UNDERGRADUATE SUBJECTS

5'10. QUALITA ivE ANALYSIS. Analysis of solutions,
simple substances and industrial products such as minerals,
pigments, slags and alloys.

5'11. QUALITATIVE ANALYSIS. Abridgment of 5'10.
5'12. QUANTITATIVE ANALYSIS. Volumetric and gravi-

metric analysis, illustrating the more important typical
processes. Special attention is given to manipulation, stoichi,
ometry and modern theories of solution.

5'13. QUANTITATIVE ANALYSIS. Continuation of 5'12.
A correlative study of the Analytical Chemistry for the
identification and determination of the more common con-
stituents. Analysis of silicates, minerals, ores and alloys
including electrolytic and electrometric methods, and when
possible, an original study of some special analytical problem.
Gas Analysis.

5'141. ANALYTICAL CHEMISTRY. Instrumental methods of
analysis. Chemical applications of the microscope, including
microchemical qualitative analysis, spot tests, and the identi'
fication of crystalline material by the polarizing microscope.
Use of the spectrograph, spectrophotometer, polariscope,
polarograph, colorimeter, and refractometer.

5'35. APPLIED CHEMISTRY. The theoretical principles
underlying the causes of corrosion and preventive measures
by means of protective coatings.

ORGANIC CHEMISTRY
UNDERGRADUATE SUBJECTS

5'41. ORGANIC CHEMISTRY I. The fundamental principles
of the chemistry of the carbon compounds, based on a study
of important substances of the aliphatic, aromatic, and hetero-
cyclic divisions.

5-414, 5'416, 51418. ORGANIC PREPARATIONS. Labora-
tory practice in standard techniques of sythetic organic
chemistry. (Correlative with Organic Ch try I 5'41.)

5,417. QUANTITATIVE ORGANIC ANALYSIS. Determina-
tions of carbon, hdrogen, nit-gen, halogens and sulfur by
semi-micro met of analysis; conferences and discussions.

5'42. ORGANIC CHEMISTRY II. Amplification and exten-
sion of 5'41.

5'424, 5'426. IDENTIFICATION OP ORGANIC COMPOUNDS.
Theory and practice in systematic methods of organic quali-
tative analysis. (A special experimental problem is also
included in 5424.)

5'428. ORGANIC CHEMISTRY LABORATORY. Preparations,
class reactions and identification of typical organic compounds.

5'43. ORGANIC CHEMISTRY III (B). Systematic consider-
ation of the fundamental organic chemistry of the more
important classes of compounds containing nitrogen or sulfur
from a viewpoint more mature than is possible during the
first year course. The topics usually considered include nitro-
nitroso- and azido compounds, nitroparaffins, azo-, hydrazo-,
azoxy-, and diazo compounds, amines, quaternary ammo-
nium salts, urea, thiourea and guanidine cyanogen, etc., to-
gether with related and associated topics.

5'44. ORGANIC CHEMISTRY IV (B). Fundamental Organic
Chemistry of the processes and products of selected industries.
The chemistry of synthetic rubber, resins, plastics, fibers and
other appropriate associated substances.

GRADUATE SUBJECTS

5'51. FUNCTIONAL GROUPS IN ORGANIC CHEMISTRY (A).
A broad survey of methods for introducing the various func-
tional groups into organic molecules and of the characteristic
reactions of such groups with particular reference to the
influence of environmental factors in each of these aspects of
organic chemistry.

5'52. MECHANISM, STRUCTURE, AND REACTIVITY IN OR-
GANIC CHEMISTRY (A). Factors, both chemical and physical,
which contribute to knowledge in the above fields are discussed.

5'53. SPECIAL Topics IN ORGANIC CHEMISTRY (A). The
chemistry of terpenes, natural resins, heterocyclic compounds
and dyes are discussed by members of the staff. (Not offered
Nov. 1944-June 1945.)

5'54. SPECIAL TOPIcs IN ORGANIC CHEMISTRY (A). The
chemistry of carbohydrates, cellulose, hormones, vitamins,
proteins, tannins and rubber are discussed by members of the
staff. (Not offered Nov. 1944-June 1945.)

5'55. IDENTIFICATION OF ORGANIC COMPOUNDS (A). The
study of systematic methods of organic qualitative analysis
including treatment both of individual compounds and mix-
tures.

5'581, 5'582. ADVANCED ORGANIC LABORATORY (A).
Experiments on fractionation, molecular distillation, chromat-
ographic adsorption, micro manipulation, with organic syn-
thesis of an advanced nature. The purpose is to insure a well-
rounded knowledge of all types of micro and macro manipu-
lation.

5'591 5'592. RLCENT ADVANCES IN ORGANIC CHEMISTRY.
(Not odered Nov. 1944-June 1945.)

PHYSICAL CHEMISTRY
UNDERGRADUATE SUBJECTS

5'61. PHYSICAL CHEMISTRY I. Pressure-volume relations
of gases; properties of liquids; general properties of solutions;
transference; conductance; laws of thermodynamics; thermo-
chemistry; chemical equilibrium. Millard, Physical Chemistry
for Colleges.

5'611. PHYSICAL CHEMISTRY LABORATORY I. Laboratory
coordinated with the topics of 5'61.

5'612. PHYSICAL CHEMISTRY LABORATORY I. Abridgment
of 5611.

562. PHYSICAL CHEMISTRY II. Continuation of 5'61.
Chemical equilibrium, phase equilibrium, kinetics of chemical
ructions; free energy of chemical changes; electromotive
force of cells.
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5'621. PHYSICAL CHEMIsTRY LABORATORY II. Labora-
tory coordinated with the topics of 5-62.

5'22. PHYSICAL CHEMIsTRY LABORATORY II. Abridg-
ment of 5'621.

5*63. INTRODUCTION To THERMODYNAMICS (B). Units'
fundamental Ideas; first law and applications; second law and
applications; uses of the thermodynamic functions; Ideal and
real gases and gas mixtures; chemica, equilibrium, univarient
systems- ideal and real solutions; voltaic cells; free energy
calculations. Noyes and Sherrill, An Advanced Course in
Instruction in Chemical Principles.

5'64. INTRODUCTION TO RADIATION CHEMiSTRY (B). De-
flection of charged particles; the Identification of isotopes;
X-ray spectra and optical spectra of atoms; atomic structure
and priodic table; elementary quantum mechanics.

5'642. RADIATION CHBMISTRY (A). Introduction to molec-
ular structure. Correlation of spectra with molecular struc-
ture and reactivity.

5'66. SURFACE AND COLLOID CHEMISTRY (B). Structure
of surfaces; surface and Interfacial tensions: adsorption
electrokinetic effects; types of colloids, and methods for
preparation and purification; methods for studying size, shape
and structure of the colloidal particle; applications to natural
and synthetic colloidal systems.

GRADUATE SUBJECTS

5'71, 5'72. PHYSICAL CHEMISTRY (A). For graduate stu-
dents who have not had the equivalent of 5'61 an 5'62. Noyes
and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

5'741. ADVANCED RADIATION CHEMISTRY (A). (Not
offered Nov. 1944-June 1945.)

5'742. STATISTICAL MECHANICS (A). Statistical Mechan-
ics and the theory of intermolecular forces with applications
to the equation of state problem. (Not offered Nov. 1944-
June 1945.)

575, 5'76. CHEMICAL THERMODYNAMICS (A). The devel-
opment of the general thermodynamic theory from the first
and second laws. The application of the theory to homogene-
ous and heterogeneous systems in which chemical reactions
may take place. Text: Gibbs' Thermodynamics and Mimeo-
graphed Notes. (Not offered Nov. 1944-June 1945.)

5'77. KINETIC THEORY (A). Development of the kinetic
theory of gases from the modern standpoint. Statistical
mechanics and wave mechanics necessary for the treatment of
gases are presented. Kennard, Kinetic Theory of Gases.

SPECIAL TOPICS IN CHEMISTRY
5'82. CHEMICAL LITERATURE. Methods of using the

journals, books and indexes.

RESEARCH
5-90. SPECIAL PROBLEMS IN CHEMISTRY (A). Directed

research and study of special chemical problems. For grad-
uate students only.

5'911, 5'912. JOURNAL MEETING IN INORGANIC CHEMIs-
TRY (A). (Not offered Nov. 1944-June 1945.)

5-921 5'922. JOURNAL MEETING IN ORGANIC CHEMISTRY.
(Not odered Nov. 1944-June 1945.)

5-93r , 51932. SEMINAR IN PHYSICAL CHEMISTRY. (Not
offered Nov. 1944-June 1945.)

Research (A). Research for any of the advanced degrees
in inorganic (including analytical), organic or physical chem-
istry.

Thesis. Minor researches to test ability to do work of an
original character. Written reports and conferences are
required and a formal record must be presented for accept-
ance. The student may select a problem In inorganic, analyti-
cal, organic or physical chemistry.

ELECTRICAL ENGINEERING
SUBJECrs 6'00 To 6'99

6'00. PRINCIPLES OF ELECTRICAL ENGINEERING. Rela-
tion of linear circuit theory to field theory; calculation of cir-
cuit parameters; study of resistance networks; transient and
steady-state behavior of simple circuits having suddenly-
impressed constant or sinusoidal voltages or currents; asso-
ciation of engineering ideas and applications with the treat-
ment of principles as far as is feasible. Electric Circuits by
members of the Department Staff.

6'01. PRINCIPLES OF ELEcTRICAL ENGINEERING. Study of
steady-state and transient behavior of linear multi-branch
circuits having suddenly-impressed sinusoidal voltages or
currents; use of complex function loci; properties of polyphase
circuits; simple electromechanically coupled systems; steady-
state and transient behavior of simple circuits containing non-
linear elements; roperties of magnetic materials; magnetic
circuits; assocaton of engineerng ideas and applications
with the treatment of principles as far as is feasible. Electric
Circuits and Magnetic Cirufts and Transformers by members
of the Department Staff.

6'02. PRINciPLS OP ELECTRICAL ENGINEERING. Trans-
formers for power and communication circuits; engineering
electronis including the internal phenomena of vacuum and
gas tubes, and the analy of circuits containing such tubes;
sinlephase and lypha rectmlers, amplifiers, oscillators,
modulators and Z"moulators. Magnetic Circuits and Tauns-
frmersand Aplie Electronics by members of the Depart-
ment Staff.

6*03. P INcIPLs OP ELECTRICAL ENolNEERINo. Poly-
phas and Induction machines, single- s
altma e motors, synchronous converter. Vw-
rence, qPrI~ of Alternating Current Machinery, Third
Edition.

6'031. PRINCIPLES OF ELECTRICAL ENGINEERING. Rotat-
ing magnetic fields, synchronous motors and generators, syn-
chronous converter, polyphase and single-phase Induction
machines. Lawrence, Principles of Alternating-Current Machin-
ery, Third Edition.

6'04. PRINCIPLES OF ELECTRICAL ENGINEERING (B). A
general survey of transmission-line problems, calculation of
line constants, short-line solutions, skin effect, corona, insu-
lator stresses and insulation breakdown, hyperbolic-function
solution of long-line problems, raphical methods circle dia,
grams, transients, system stability solution o? networks.
Woodruff, Principles of Electric Power Transmission, 2d
Edition.

6,11. PRINCIPLES OF ELECTRICAL ENGINEERING. Brief
discussion of vacuum-tube characteristics and a treatment of
elementary circuits containing such tubes. Detailed consider-
ation is given to audio-fr uency amplifiers followed by a short
discussion of tuned amplers, oscillators and the ap lication
of nonlinear elements In modulation and detection. lemen-
tary theory and study of the operating characteristics of
motors, generators, and power transformers.

6'16. ELECTRICITY. Electricity rate structures and sched-
ules; wires and safe wiring practice; d-c and a-c generators;
transformers; electronic devices and rectifiers; d-c and a-c
motors; motor control equipment; batteries. This subject
treats the foregoing equipment as components of the modemn
building and the principles Involved as the concern of the
desi er. Applications in heating, ventilating, air-condition-
ing lighting refrigeration, elevators, conveyers, communica-
tions, signl systems, protection of person and pro ty,
therapeutics and other services to occupants of the buildings
are studied as separate or combined devices. Elevators are
treated as a traffic problem in vertical transportation.
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86 DESCRIPTION OF SUBJECTS
Blectrical Engineering Continued

617. ILLUMINATION. A study of the design of lighting systems; elementary theory of automatic control; switching
systems for best seeing. Photometric units and measurements, systems; the design point of view, including the use of physical
properties of the eye, characteristics of lamps and luminaires, similitude, the optimizin of rformance, and the minimizing
daylight. of costs. Emphasis is placed upon the use of electric-circuit

6'18. FUNDAMENTALS OP ELECTRICAL ENGINERING. Fun, analogies and models.
damental principles of electric and magnetic circuits and the 6'251. ELECTRIC MACHINERY DESIGN (B). Transformersapplication of these principles to the theory and performance and induction motors. Materials of construction, methods ofof direct- and alternating-current machines. Presentation of construction, calculation of electrical characteristics, eddy,the basic elements common to the electrical field, illustrated current losses in the windings, and the influence of variousand amplified by association with engineering applications laid factors of design on manufacture and operation of machines.out as the first part of a two-term program with electronic 6'252. ELECTRIC MACHINERY DESIGN (B). Design ofand other aspects of electrical engineering considered during synchronous and direct-current machines. A continuation ofthe second term subject. Classroom instruction is supple- 6'251 but also complete within the term.
mented by experimental work in the dectrical-engineering
laboratories. 6'26. ELECTRIC INSULATION (B). (Not offered Nov. 1944-

6-19. FUNDAMENTALS OF ELECTRICAL ENGINEERING. A June 1945.)
continuation of the two-term program begun in 6-18 or 641. 6*27. PRINCIPLES OF ILLUMINATING ENGINEERING. An
Specific topics considered are electron-tube parameters and introductory and broad survey of the whole field of illumi-
equivalent circuits, the theory of simple amplifier, oscillator, nating engineering. Classroom work, problems, and labora-
rectifier, photoelectric-cell, and ga-filled-tube circuits, and a tory investigations dealing with light sources, photometric
brief survey of electrical-measurement and -control tech- units and measurements, vision, and lighting design. A
niques. Classroom instruction is supplemented by experi- foundation for advanced subjects. Moon, The Scientific Basis
mental work in the electrical engineering laboratories. H. J. of Illuminating Engineering.
Reich, Principles of Electron Tubes.ReCONTRO ANDcile MEASUREMENT(B)es 6,281. PRINCIPLES OF WIRE COMMUNICATIONS (B). Elec-

6'20. ELECTRONIC CONTROL AND MEASUREMENT (B) trical transmission characteristics, as a function of frequency,Analysis and design principles of electronic devices for control of long lines with distributed constants in the steady state,and measurement in engineering, as applied to phototube distortion and its correction, communications transformers,devices, voltage regulators, water-level controls, spot-welder insertion loss, networks, loading, filters, balancing networks,controls, sensitive wattmeters, voltmeters, ohmmeters, high- repeaters and carriercurrent systems.speed recording instruments, stroboscopes, flash-photography
apparatus, etc., The treatment of such applications leads to 6'282. PRINCIPLES OF RADIO COMMUNICATIONS (B). (Not
a detailed consideration of the following subjects: rid current offered Nov. 1944-June 1945.)
and its effect in high-impedance circuits; amp ifiers with 6'294. RADIO ENGINEERING (B). (For selected Uniteddirect, resistance-capacitance, push-pull, and degenerative States Naval Officers only.)
coupling; methods of frequency conversion to facilitate
amplification or measurement; trigger circuits; and negative, 6,30. PRINCIPLES OF ELECTRICAL COMMUNICATIONS. Pro,
resistance oscillators. The importance of the nonlinear prop- vides those basic circuit theory principles which are funda-
erties of electron tubes either as limitations or as useful mental to the needs arising in the solution of communications
characteristics is emphasized. problems. Topics include Fourier series and Fourier integral

6211. APPLICATIONS OP ELECTRICITY IN INDUSTRY (B) analysis, an introduction to network synthesis, and the appli-
A scientific basis for modern applications of electricity in cation of these principles to the analysis and design of tyic
industry. Sources of energy. Analysis of power production in circuit elements such as coupling networks, filters, and correc-
United States. Choice of system. Elements of electrical tive networks.
energy costs. Distribution of energy within the plant. Prin- 6'311.' PRINCIPLES OF ELECTRICAL COMMUNICATIONS (B).
ciples of electric heating, including energy conversion to heat, Theory and applications of vacuum tubes and their associated
heat transfer, heating and cooling of metals, resistance heating, circuits as elements of communications systems. Nonlinear
arc furnaces, low-frequency and high-frequency induction operation of tubes, amplifiers, feedback systems, oscillators,
furnaces. amplitude and frequency modulators, demodulators, con-

6'212. APPLICATIONS OP ELECTRICITY ?N INDUSTRY (B). verters, and power supplies. Cathode-ray tubes and circuits.
Mechanical, thermionic and photo-electric applications. Duty Brief consideration of typical radio transmitters and receivers,
cycles. Operating characteristics of motors. Controller design 6'312. PRINCIPLES OF ELECTRICAL COMMUNICATIONS (B).
and application, including types, methods of acceleration and Detailed studies of various radio communications systems.
retardation, protective devices. Essentials of connecting Analysis of transmitters and receivers for amplitude and fre-
motor to load. Principles of moving fluids and solids. Prob- quency modulation services with particular reference to desi
lens in the application of motors, electron tubes and photo- problems. Shortowave transmitters and receivers. Ultrahg
electric cells, fre uency generators including velocity-modulation devices

6'221, 6'222. ELECTRIC POWER GENERATION (B). The and magnetrons.
economics and technique of electric power generation. The 6'32. PRINCIPLES OF ELECTRICAL COMMUNICATIONS (B).study of the generating station as a unitary instrument for The steady-state behavior of lines, cables, and related lumpedthe conversion of energy. Generation with an appropriate networks, including a discussion of the use of such circuitdegree of reliability at minimum total cost. The efect of the elements in ultrahigh-frequency techniques. An elementarycharacteristics of the load curve on cost of generation. Ther' treatment of electromagnetic wave propagation phenomena,mal efficiency and commercial economy of various heat cycles. leading to the discussion of various forms of transmission linesThe general layout of the generating station. The calcuation as wave guides. The circuit and radiation characteristics ofof fault currents and the operation of protective devices. The antennas and antenna arrays.
division of load among generating units for minimum cost.
The interrelation between steam and hydro generation. By- 6'331, 6'332. ELECTRICAL COMMUNICATIONS LABORATORY.
product generation. Joint operation of industrial and central, Study of experimental methods in the solution of comn unica-
station plants. Energy storage systems. tions problems. Theory and use of modem laboratory instru-

6'23. ELECTRICAL IMPLEMENTATION (B). Principles under, ments. Study of vacuum tubes and their circuits, artificial
lying electrical methods of measurement, operation, and lines, and other networks, radio frequency and acoustical
control in problems involving devices, processes, and systems measurements. Correlation of physical behavior and theory
of nonelectrical as well as electrical nature. Comprehensive of operation. Practice In designing and constructing compo,
case studies selected from such topics as dynamic performance nents of communications systeins.
of electromechanical systems of moving-conductor, moving. 6'34. ELECTRICAL COMMUNICATIONS LABORATORY (8),
iron, piezoelectric and magneto-strictive types; electrothermal Special undergraduate work in vacuum-tube circuits, audio-,
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ELECTRICAL ENGINEERING
Electrical Engineering Continued
radio-, and ultrahigh-frequency measurements and acoustics
arranged to meet the needs of the individual. Opportunity is
provided for acquiring experience in design, construction, and
testing of components of communications systems.

6'40. ELEMENTS OP ELECTRICAL ENGINEERING. Applica-
tions of the general principles of the electric and magnetic
circuit and electronics to the generation, distribution an'
utilization of direct- and alternating-current power. Applica,
tions are based upon modern industrial problems involving
motor drive, illumination, automatic control, rectification,
measurement and communication with continuous attention
to the economic justification for each solution. Hudson,
Engineering Electricity, Third Edition.

6-41. FUNDAMENTALS OF ELECTRICAL ENGINEERING. Fun-
damental principles of electric and magnetic circuits and the
application of these principles to the theory and performance
of direct- and alternating-current machines. Presentation of
the basic elements common to the electrical field, illustrated
and amplified by association with engineering applications.
Laid out as the first part of a two-term program with elec-
tronic and other aspects of electrical engineering considered
during the second term subject; it is the same as 6-18 except
that laboratory work is not given concurrently.

6'43. ELECTRICAL ENGINEERING. Fundamental theory of
direct-current and magnetic circuits, magnetic and electric
fields. Fundamentals and characteristics of direct-current
machinery, with emphasis on the selection of machinery and
control equipment as affected by torque requirements and duty
cycles imposed by the load. Timble and Bush, Principles of
Electrical Engineering, Third Edition; Kloeffler, Brenneman,
and Kerchner, Direct-Current Machinery.

6'44. ELECTRICAL ENGINEERING. Continuation of the
subject matter of 6'43 on direct-current machinery, with
experimental work in the Electrical Machinery Laboratory.
Fundamental theory of alternating-current circuits, with
comprehensive problems illustrating the theory and its applica-
tions. Kloeffier, Brenneman, and Kerchner, Direct-Current
Machinery; Lawrence, Principles of Alternating Currents,
Second Edition; Instructionsfor Students in Electrical Engineer-
ing Laboratories, Eleventh Edition.

6'45. ELECTRICAL ENGINEERING. Theory and character-
istics of transformers, synchronous machines, and induction
machines, with emphasis on the selection of alternating-
current machinery and control equipment as affected by torque
requirements and duty cycles imposed by the load. Combaies
classroom and laboratory instruction. Lawrence, Principles of
Alternating-Current Machinery, Third Edition; Instructions for
Students in Electrical Engineering Laboratories, Eleventh
Edition.

6'46. ELECTRICAL ENGINEERING. Elementary theory of
electronic devices and their applications in circuits for meas-
urement and control purposes, with emphasis on amplifiers
and rectified-power supplies. Classroom instruction supple-
mented by laboratory experiments. Applied Electronics by
members of the Department Staff.

6'47. APPLICATIONS OF ELECTRICITY IN INDUSTRY. Con-
siderations governing the choice, application, and economics
of distribution and use of electrical energy in industry. The
operating characteristics of motors and their control as gov-
erned by mechanical, electrical, or electronic methods. The
elements of industrial lighting, electric welding, and electric
furnaces are discussed so far as time permits. The application
of electrical principles to instrumentation in other engineering
fields is presented.

6'48. ELECTRICAL EQUIPMENT OF BUILDINGS. (Not
offered Nov. 1944-June 1945.)

6'49. INSTRUMENT ELECTRICITY (B). (Not offered Nov.
1944-June 1945.)

6'501, 6'502. ELECTRICAL ENGINEERING SEMINAR (A).
Designed to give graduate students experience in the prepara-
tion and presentation of technical papers, and to present to
the students and staff of the D rtment both at the meet-
ings and by means of the file o completed Seminar papers
which is maintained in the Vail Library, the history of develop-
ments which are of special interest to electrical engineers.

6'511. ELECTRIC POWER CIRCUITS (A). The theory of
symmetrical components and application to electric power
systems operating under unbalanced conditions. The theory
of equivalent circuits with application to component parts of
power networks. Calculation of resistance, Inductance and
capacitance of transmission lines for currents of the different
sequences. Analysis of single and multiple faults. A compre-
hensive treatment of electric power systems in the steady state.
Reference Books: Lyon, Atplications of Symmetrical Compo-
nents; Wagner and Evans, ymmetrical Components.

6'512. ELECTRIC POWER CIRCUITS (A). (Not offered
Nov. 1944-June 1945.)

6'515. POWER SYSTEMS LABORATORY (A). Power-network
analysis using the network analyzer (an alternating-current
calculating board). Problems include those relating to steady-
state operation; to symmetrical and unsymmetrical faults;
and to steady-state and transient stability. Problems are
preferably submitted by the student.

6'516. POWER SYSTEM ANALYSIS (A). Studies of the tech-
nical problems which arise in the operation of major transmis-
sion systems and in planning for system expansion and inter-
connection. Theoretical aspects of the problems are discussed
in the classroom and the methods of analysis developed are
applied to the study of representative modem power systems
on the M.I.T. Network Analyzer. Problems which naturally
arise are concerned with both normal steady-state operation
and operation during and immediately following fault condi-
tions. Typical examples are: steady-state power and reactive-
power flow and its control in large systems; voltage regulation
and the maintenance of voltage levels; interconnection of
generating units within a station and its effect on system reli-
ability and on relaying and circuit-breaker duties; steady-state
and transient stability and puver limits and their effects on
system operation and design; frequency variations and tie-
line power swings; and the action and effects of governors,
excitation systems, and damper windings.

6'521, 6'522. ADVANCED ALTERNATING-CURRENT MA-
CHINERY (A). Analysis of the more intricate electrical prob-
lems met in the operation of alternating-current machinery.
Problems discussed include: The effect of unbalanced condi-
tions on the operation of synchronous and induction machines;
eddy currents in laminations, solid rotors, and the conductors
of direct-current and alternating-current machines; electro-
magnetic field problems; harmonic analysis of the magnetic
density existing in the air gap of synchronous and induction
machines and its effect on the generated e.m.f., the torque, and
on vibration; transient conditions due to the sudden alteration
of the electric circuits or to the sudden applications of the
shaft load of synchronous and induction machines, particularly
the effect of sudden short circuit on the current and torque
and the conditions arising during pulling into step and phase
swinging. Facilities are available in the machine-transients
laboratory for supplementary experimental work.

6'531, 6'532. POWER SYSTEM ECONOMICS (A). (Not offered
Nov. 1944-June 1945.)

6'541, 6'542. ELECTRIC POWER GENERATION (A). (Not
offered Nov. 1944-June 1945.)

6'551 6552. RAILROAD ELECTRIC TRACTION (A). (Not
offered Nov. 1944-June 1945.)

6'561, 6'562. ADVANCED NETWORK THEORY (A). A dis-
cussion of the methods of network synthesis and their appli-
cations to the design of networks for prescribed driving-point
or transfer characteristics including such networks as wave
filters, attenuation or phase equalizers coupling networks for
wide-band or feedback amplifiers, etc. The theoretical develop-
ment begins with an enlargement of the more elementary
methods of network analysis out of which are established the
properties of physical driving-point impedance functions and
the necessary conditions for the physical realizability of a
prescribed impedance or of a set of impedance functions char-
acterizing a network with several terminal- pa irs. The dis-
cussion of synthesis procedures includes a variety of methods
pertinent to the design of nondissipative and dissipative net-
works with one and two terminal-pairs, with consideration of
various methods of obtaining equivalent networks and of the
collaterally useful concept of duality. Some time is spent
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88 DESCRIPTION OF SUBJECTS
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discussing pertinent properties of analytic functions of a mission of energy between transmitting apparatus and receiv-
complex variable. ing apparatus. First term - theory and aplication of radio

6'571, 6572. PRINCIPLEs OP ILLUMINATING ENGINEERING uenc wave guides of various types, inuing coaxial and
(A) ot offered Nov. 1944-June 1945.) hol ow pipe, as energy conductors and circuit elements.

Second term - theory and practice of antennas for broadcast,
6'58. TRANSIENTS IN LINEAR SYsTEMs (A). Formulation short wave, and microwave services, including applications to

from physical considerations, of differentia equations of cir- air navigation. Engineering aspects of radio wave propaga-
cult and field problems in electrical, mechanical, thermal, and tion. General principles are derived from electromagnetic
acoustical systems which permit of linear treatment; analogies; theory, followed by application to practical problems. (Not
mathematical studies of transient disturbances in these sys- offered Nov. 1944-June 1945.)
tems using the Laplace transformation method (a method 6'627. PATENTS AND THEIR RELATION TO SCIENCE ANDwhich includes the Heaviside operational calculus). Requisite ENGINEERING (A). (Not offered Nov. 1944-June 1945.)
background in complex variable theory is supplied. 6*628. THE PATENT BACKGROUND OF ELECTRICAL COM-

6'585. APPLICATIONS OF INTEGRAL EQUATIONU IN ELEC- MUNICATIONS IN THE UNITED STATEs (A). (Not offered
TRICAL ENGINEERING (A). Applications of integral equations Nov. 1944-June 1945.)
to various problems in electrical eneering, such as problems 6'631. ENGINEERING ELECTRONICs (A). The electrokinetic
of electrostatics, skin effect, interr ections of radiant energy, theory of gases, including free paths, mobility, diffusion, ioni-
and vibrations. Particular attention devoted to the solut zation, recombination and spacecharge effects. Potential
of integral equations by approximating the kernel and by use distributions between electrodes immersed in a gas, and theory
of various numerical and graphical methods. and characteristics of glow, spark and arc discharges. Appi-

6'586. ENGINEERING APPLICATIONS OF FIELD THEORY (A). cation to rectifiers, grid-controlled arc tubes, circuit breakers
Engineering treatment of methods for the solution of Laplace's and lightning arresters. Cobine, Gaseous Conductors.
equation and their practical applications. Provides a supple- 6'632. ENGINEERING ELECTRONICS (A). Engineerin
ment to the usual electric-circuit theory (one space dimension) application of electronic apparatus. Current, voltage, and
by developing methods for two and three dimensions. Byerly, energy considerations in circuit interruption involving arcs.
Fourier Series and Spherical Harmonics. Mercury arc rectifiers and associated circuits. Electric weld-

6'59. COMMUNICATIONS LABORATORY (A). A graduate ing arc. Inversion and other special applications. Cobine,
laboratory subject in communications in which the student Gaseous Conductors.
carries out work on a substantial problem or selected group of 6'64. APPLICATIOrS OF ATOMIC PHYSICS IN ELECTRICAL
problems in consultation with a member of the staff who is ENGINEERING (A). (Not offered Nov. 1944-June 1945.)
particularly qualified in the field. The student is expected to
show a mature independence of attack and investigatory 6-651, 6-652. ELECTRIC POWER DIsTRIBUTION (A. The
ability. His work is guided by conferences, with opportunity theoretical principles of electric power distribution. The dis-
for detailed criticism and discussion. tribution system In theory. Calculation of power-system short-

circuit transients. Limitation of short-circuit currents, main-
6'60. MATHEMATICAL ANALYSIS BY MECHANICAL METH- tenance of voltage, and the control and transfer of power.

oDs (A). A study of computation procedures and the mechan- Theory of electric power cables, dielectric properties, calcula-
ical methods developed for performing them. General prin- tion and limitation of sheath currents. Low-voltage and
ciples are developed and illustrated by existing equipment. medium-voltage distribution networks. Interlacing of pri.
Emphasis is placed on the methods adapted to the treatment mary cables, load division and transformer spacing. Theory of
of important problems where ordinary processes are extremely relays, methods of obtaining selectivity and their aplications.
laborious. Load characteristics, economic problems in electric distribu-

6'601. MECHANIZED MATHEMATICS LABORATORY (A). tion, allocation of demand costs, determination of cost of
Examination and demonstration of the operating principles energy loss and rate structures.
of a variety of computing mechanisms. The operating per- 6'661, 6'662. PRINCIPLES OF ELECTRIC MACHINE DEvBL-
formance and adjustment are studied experimentally on com- OPMENT (A). Studies of various types of electric machines
puting mechanisms which are of particular interest to fire and apparatus and calculation of their characteristics. Eddy-
control officers, (For U. S. Naval officers only.) current loss in rectangular wire windings in transformers and

6,605. SERVOMECHANISMS (A). A unified treatment of the generators. Theory of measurement of core loss with poor
dynamical principles of closed-cycle automatic control systems wave form. Allowable overloads for transformers. Heat
with emphasis on the quantitative study of system behavior. resistivity, free convection and radiation. Slot harmonics in
Stability requirements, transient and steady state response to induction motors and choice of slot numbers. Reactance and
arbitrary forcing function, and the transfer loci method of temperature rise of bus-bars. Inductance, magnetic field
predicting design data are given systematic cobrdination. strength and mechanical force of round colts in air. Flux-

6'606. SERvOMECHANISMS (A). An app lied treatment of plotting. Usual methods of calculation including the potential
servomechenism theory embodying analysis and quantitative method. Graphical flux plotting. Unbalanced magnetic pull

desin o a umbr o auomaic cntrl sstes. lecric in rotating machines. Eddy currents In round wires, tubular
d ul ,a umber o autmand ctro yd ulic r conductors and induction furnaces and solutions by means ofhyruielectro-electronic, adectohrul svo, Bessel functions.

mechanisms are investigated with the aid of supporting aied ctn
electronics, electrical machinery, fluid mechanics, an fluid 6'671, 6'672. VIBRATIONS (A). The theory of vibration of
machinery theory as applied to servomechanisms. Along with mechanical systems including certain acoustical and hydraulic
the theory is the laboratory program in which quantitative problems. The complex-notation method will be generally
measurements and evaluations are made of servomechanisms. used. (Students fro other courses will be given a short pre

6'607. SERvOMECHANIsMs LABORATORY (A). An advanced liminary instruction in this method while the Electrical ErIe
Servomechanisms Laborato am suited to comprehen, neering students are working on more purely electrical p
sive quantitative investigatio o design and test of closed, lems. Thereafter the two groups will be united.) Forced,
cycle systems. The progam will vary to meet particular transient, and self-induced vibration. Single and multiple
needs of the student. ore rofound problems are recom, freedom. Analogies between ele and mechani-
mended in comparison to unrelated minor studies. calystems. Nonlinear systems. Aplcation to mechanical

6'61. GENERATION AND UTILIZATION OF SUPER-VOLTAGES devices, machines and structures. Vbration measurements
(A.(Not offered Nov. 1944June 1945.) and corrections. T~he use and limitations of models, mechani-

(A). (cal and electrical. Noise in machines, its causes and control.6'62. PRINCIPLES OP ELECTRICAL COMMUNICATIONS (A). The control of temperature oscillations. The tide and an
(Not offered Nov. 1944-June 1945.) anal of tidal power bilities. Stresses in bus-bars and
6'1, 6622. RADIO L INvS, ANTENNAS AND PROPAGATION b sup rts. I effects in high-speed mechanisms.

(A). Treats those parts of the radio system that effect trans- (Not off Nov. 1944-June 1945.)
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BIOLOGY AND BIOLOGICAL ENGINEERING
Zkctr*al Engineering Continued

6'68. SPECIAL PROBLEMS IN ELECTRICAL ENGINEERING
(A). rovides an opportunity for individual study, under a
staff member, of advanced subjects related to Electrical
Engineering not otherwise included in the curriculum. The
program is laid out to suit individual requirements by the
student and staff members interested, subject to the approval
of the professor in charge.

6'681. SPECIAL PROBLEMS IN FIRE CONTROL (A). (Open
to selected United States Naval Officers only.)

6'69. SOUND IN ELECTRICAL COMMUNICATIONS (A). (Not
offered Nov. 1944-June 1945.)

6'73. ELECTRIcAL MEASUREMENTS LABORATORY. AD-
VANCED (A). Advanced work of the nature of that given in
6'75, and 6'76, the choice of problems being suited to the
individual student.

6-74, ADVANCED ELECTRICAL ENGINEERING LABORATORY
(A). Laid out in accordance with the needs of the individual
student, special problems on direct and alternating-current
machinery being selected.

6'75. ELECTRICAL ENGINEERING LABORATORY. Choice of
work by the student, subject to the counsel of his instructor
from a broad selection of topics having to do with the measure-
ment of the properties of linear circuit elements, and the
transient and steady state behavior of circuits made up of
such elements. Instructions for Students in the Electrical Engi-
neering Laboratories, Eleventh Edition, 1943.

6'76. ELECTRICAL ENGINEERING LABORATORY. Choice of
work by the student, subject to counsel of his Instructor, from
a broad selection of topics having to do with the measurement
of the properties of non-linear circuit elements, including elec-
tronic devices, and the behavior of circuits in which such
devices are used.

6'77. ELECTRICAL ENGINEERING LABORATORY. Charac-
teristics and fundamentals of direct-current machinery. Ricker
and Tucker, Electrical Engineering Laboratory Experiments,
Fourth Edition; Kloeiller, Brenneman, and Kerchner, Direct-
Current Machinery; Instructions for Students in Electrical
Engineering Laboratories, Eleventh Edition, 1943.

6'78. ELECTRICAL ENGINEERING LABORATORY. Poly-
phase circuits, symmetrical phase components, transformer,
synchronous generator, synchronous motor, three-phase
induction motor. Ricker and Tucker, Electrical Engineering
Laboratory Experiments, Fourth Edition; Instructions for
Students in Electrical Engineering Laboratories, Eleventh
Edition, 1943.

6,781. ELECTRICAL ENGINEERING LABORATORY. Poly-
phase circuits, symmetrical phase components, power trans-
former, synchronous generator, synchronous motor, single-

hase and three-phase induction motors, and power rectifiers.
Ixtbooks same asfor 6-78.
6'79. ELECTRICAL ENGINEERING LABORATORY. Charac-

teristics of single-phase induction motors, synchronous con-
verters and power rectifiers, special purpose al ernating-current

machinery, characteristics of power transmission lines.
Textbooks same as for 6'78.

6'80. ELECTRICAL ENGINEERING LABORATORY (B). For
Electrical Engineering students who desire work in addition
to that included in any one of subjects 6'75, 6'76, 6'77, 6'78
or 6-79, and for any other students requiring a special program.
Arranged to suit the requirements of the individual student.

6'81. ELECTRICAL ENGINEERING LABORATORY. Choice of
work from a broad selection of topics dealing with methods of
measurement of the electrical and magnetic properties of
metals. Instructions for Students in the Electrical Engineering
Laboratories, Eleventh Edition, 1943.

6*82. ELECTRICAL ENGINEERING LABORATORY. Experi-
ments designed to illustrate the operating characteristics of
common types of direct- and alternating-current motors and
generators and transformers; experiments with elementary
vacuum and gaseous-tube circuits. Ricker and Tucker,
Electrical Engineering Laboratory Experiments, Fourth Edition;
Instructions for Students in Electrical Engineering Laboratory,
Eleventh Edition, 1943.

6'83. ELECTRONIC ENGINEERING LABORATORY. Choice of
work by the student, subject to the counsel of his instructor,
from a broad selection of topics having to do with the applica-
tion of electronic devices to measurement and control purposes
in engineering. Amplifiers, voltmeters, trigger circuits, relax-
ation and phase-shift oscillators, voltage regulators, phototube
devices, and thyratron applications are included.

6-84. ELECTRICAL IMPLEMENTATION LABORATORY. Choice
of work by the student, subject to the counsel of his instructor,
from a broad selection of the topics listed for 6'23.

6-85. ELECTRICAL ENGINEERING LABORATORY. Ten exer-
cises designed to familiarize students with the elements of
electrical measurements and with the characteristics and fun-
damental principles of operation of the ordinary types of
electrical machinery and control apparatus. icker and
Tucker, Electrical Engineering Laboratory Experiments, Fourth
Edition: Instructions for Students in Electrical Engineering
Laboratories, Eleventh Edition, 1943.

6'89. ELECTRICAL ENGINEERING LABORATORY. Eight
laboratory exercises similar in subject matter to those of 6-85.
Textbooks same as for 685.

6'901 to 6'904. MANUFACTURING PRACTICE- These
subjects cover the manufacturing work taken by the coopera-
tive students at the plants of the General Electric Company
in Lynn, Schenectady, Pittsfield and Philadelphia.

6-911 to 6'914. PUBLIC UTILITY PRACTICE. These subjects
are given at the Boston Edison Company.

6'951 to 6'954. ELECTRONIC APPARATUS MANUFACTURING
PRACTICE. These subjects cover the shop, laboratory, and
engineering experience of the codperative students in the plants
of the General Radio Company, Cambridge.

BIOLOGY AND BIOLOGICAL ENGINEERING
SUBJECTS 7'00 TO 799

7'03. GENETICS (B). Advanced lectures and recitations in
general biology designed to acquaint the studen; with the
principal theories and hypotheses which have played an
important part in the development of biological science, and

cularly of those which underlie the more fruitful research
wk of the present day. The two major problems discussed
are herclity and ecology. Sinnott and Dunn, Principles of
Genetics.

7'05. BIOLOGY I. Discussion of general biology of proto-
plasm and the methods used in the stud of plants and ani-
mals; further discussion of single celle plants, their mor-
phology, growth, development and physiology with laboratory
exercises. Introduction to the elements of bacteriological
methods. Study of invertebrates of medical importance, such
as flukes, tapeworms, roundworms, and certain insects.

7'06. BIOLOGY II. A continuation of Biology I, dealing
primarily with the anatomy and physiology of vertebrates,
with laboratory dissections and some h-stology. Elementary
embryology and the theories of evolution and genetics are also
considered.

7'11. EMBRYOLOGY. Classroom and laboratory work on
the development of animals from the germ cells to the organ
systems.

7'12. GENERAL CYTOLOGY (A). The fundamental cytology
of mitosis, melosis, spermatogenesis, and genetic mechanics,
together with the morphology of secretory, excretory, con-
tractile, absorptive, and conducting cells will be discussed.
Particular attention will be given to an understanding of the
activities of cells and cell structures in physical chemical
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terms. Methods of modem cytology will be applied in the science aspects of the sub ect. Laboratory work includes the
laboratory with emphasis placed on the study of living basic techniques for stud bacteria, with the use of selected
material. types. Salle, Fundamental Principles of Bacteriology.

7'14. COMPARATIVE ANATOMY. Covers the fundamentals 7'321, 7'322. ADVANCED BACTERIOLOGY (A). Reports and
of comparative gross anatomy of vertebrates and the essential discussions on bacterial physiology and growth, including
histology of the organs. The structures will be partly dissected nutrition, energetics, respiration and anaerobiosis, owth
out by students and partly demonstrated by the instructor. factors, temperature effects, bacterial variation, and t e use
Classification and general zodlogy of the vertebrates are also of statistical measurements in quantitative bacteriology. In
considered. the second term, laboratory problems and demonstrations

7'17. BIOLOGY OF FooD SUPPLIs. A consideration of the may include bacterial dissociation, filtration techniques,
growth, structure, and physiology of important food animals viruses, and special problems.
and crop plants, in relation to their utilization by man. 7'361. INDUSTRIAL MICROBIOLOGY. A broad survey of the
Special attention is given to those animals, particularly theory and practice involved in fermentation processes, and
invertebrates, which injure or infest food supplies. Robbins the industrial and economic applications of microbiology in
and Ramaley, Plants Useful to Man. (Not offered Nov. 1944- agriculture and the manufacture of biochemical preparations.
June 1945.) Industrial alcohol, vinegar, acetone, butyl alcohol, glycerin

7,18. TECHNICAL ASPECTS OF ENTOMOLOGY (A). (Not fermentation acids, and the applications in the leather and
offered Nov. 1944-June 1945.) food industries are especially considered. (Not ,ffered Nov.

7'19. GENERAL PHYSIOLOGY. Lectures dealing with the 7'362. INDUsTRIAL MICRoBIOoOGY (B). A continuation of
physical and chemical properties of protoplasm and with 736.IDSRAMCOBLGY()Acotnainf
basic physiological phenomena common to all plant and animal the preceding with more detailed laboratory investigation on
cells. In addition, the fundamental principles underlying the a semi-commercial scale. (Not offered Nov. 1944-June 1945.)
function of selected organs are studied. 7'371, 7'372. ADVANCED INDUSTRIAL MICROBIOLOGY (A).

7'21. GENERAL PHYSIOLOGY LABORATORY. Exercises (Not offered Nov. 1944-June 1945.)
illustrating the apolication of physical chemical principles and 7'39. BACTERIOLOGY OF FOODS (A). (Nor offered Nov.
methods in phys.'ogy. In addition, experimental methods of 1944-June 1945.)
studying fundam.ntal physiological phenomena including 7'41. CHEMISTRY OF WATER. Chemical examination of
cell permeability, tissue respiration, contractibility, irritabil- potable and of polluted waters with lectures on the significance
ity, secretion, and excretion. of the results. American Public Health Association, Standard

7'22. PERSONAL HYGIENE AND NUTRITION (B). Consid. Methods of Water Analysis; Theroux, Eldridge and Mallmann,
eration of personal health and disease, their conditions and Analysis of Water and Sewage.
causes; exercise, work, play, oral hygiene, hygiene of clothing, 7-44. SURFACE CHEMISTRY IN BIOLOGY (A). Discussipn of
of the feet, of the alimentary canal, mental hygiene, etc. the special properties of interfaces as exemplified by mono- and
Special attention is given to diet from the standpoint of the polymolecular films, leading to an understanding of interfacialscience of nutrition. (Not offered Nov. 1944-June 1945.) phenomena in cells and tissues. The laboratory work will

7'23. APPLIED NUTRITION (A). First portion of the sub- entail application of the techniques of surface chemistry to
Ject is concerned with the nutritional requirements from problems of current importance.
infancy to old age and with the clinical methods by which 7'52. IN-.USTRIAL HYGIENE (B). The maintenance and
these requirements are determined. The results of studies on the effective mess of the worker with a consideration of factory
population groups are studied to show the effects of malnu- sanitation, industrial fatigue, occupational accidents, indus-
trition and undernutrition on the one hand, and the effects of trial poisoning, dust control, ventilation, and health adminis-
adequate and optimal nutrition on the other. The final third tration in industry. Each student is assigned work in the
of the term is devoted to practical field work in applied nutri- detection and estimation of toxic substances or in the investi-
tion at the Food Clinic of the Boston Dispensary. Individual gation of some industrial health problem according to his
case studies are made with normal and malnourished children individual needs. (Not offered Nov. 1944-June 1945.)
and the practical difficulties in securing adequate dietaries for 7'56. PRINCIPLES OF SANITATION (B). Lectures, problemsvarious types nf children under poor social conditions are and field work in the relationship of the environment to thegiven consideration. (public health, including air, water, sewage, milk, food supplies,

7'24. ADVANCED NUTRITION (A). Considers the chemical, insects, rodents, housing, public buildings, and other similar
biological; ysical and clinical methods for measuring or factors.
assaying su nances and elements of nutritional importance, 7'591. PUBLIC HEALTH ENGINEERING (A). Lectures, dis-such as vitamins, minerals, and amino-acids. Methods for the cussions, laboratory and field work dealing with the variousdetection of clinical and sub-clinical nutritional deficiencies, activities of the public health engineer, such as sources andquantitatively and qualitatively, employing modem instru' modes of infection, epidemiological procedures in water, milk,mentation and procedures, are examined, food and insect-borne diseases; rural sanitation; sanitation of

7'301. BACTERIOLOGY (GENERAL). Fundamental consid- swimming pools and summer camps; street cleaning and refuse
eration of the biology, biochemistry, and biophysics of bac- collection and disposal; sanitation of foods, food stores, and
teria with particular emphasis on the study of selected types. restaurants; housing; school sanitation; the principles of air
Laboratory work will also include the use of various methods conditioning and other atmospheric problems in relation to
for studying bacteria and studies to determine the effect of health and comfort.
hyical an chemical agents on bacteria. Zinsser and Bayne' 7'592. PUBLIC HEALTH ENGINEERING (A). Lectures, dis-Jones, A hk of Bacteriology. cussions, laboratory and field work dealing with water supplies
7'302. BACTERIOLOGY (SANITARY) (B). Considers the and their purification; sewage and its treatment; milk supplies

qualitative and quantitative distribution of bacteria in air, and their production, sanitation, and supervision; and the
water, sewage, shellfish, milk, and dairy products and their safeguarding of shellfish.
relationship to sanitation and public health. In the laboratory 7'701, 7'702. TECHNOLOGY AND CHEMISTRY OF FOOD SUP-partcular emphasis is placed on the isolation and identifica' PLIES. Lectures, discussions, and reports on the chemicaltion of type organisms used as indices of pollution and on the composition, production, consumption, statistics, and methodsmethods and interpretation of the bacteriological exmia of treatment of food materials. The general commercial
tims. Prescott an Winslow, Elements of Water Bacteriology; methods of production and handling of raw foods, such asHammer, Dairy Batrooy; Standard Methods of Water milk, egs, meats, cereals and other vegetable food sup plies,
Aay s; Standard Methods for the Examination of Dairy and ithe preparation for bommercial distribution or for laterProducts. manufacturing processes will be discussed in detail. The

7,31. BIOLOGY OF BACTERIA. A study of bacteriology as a fundamental principles involved in physical processes such as
biologic science, stressing the fundamental principles and pure refrigeration, dehydration, and salting, and the microbiology
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and chemistry of the processes Is studied. The laboratory
work includes numerous exercises involving the chemical
analysis of various foods and food products. Prescott and
Proctor Food Technology; Woodman, Food Analysis. (Not
offered kov. 1944-June 1945.)

7711. TECHNOLOGY oF FOOD PRODUCTS (B). Lectures
reports and laboratory experiments in the methods of food
preservation and manufacture. Semi-plant scale operations
in dehydration. The production of fruit juices and concen-
trates canning processes, and quick-freezing of various foods
included. Cruess, Commercial Fruit and Vegetable Products;
Tanner, The Microbiology qf Foods. (Not offered Nov. 1944-
June 1945.)

7'712. TECHNOLOGY OF FooD PRODUCTS (B). A continu-
ation of 7'711 with particular reference to the products and
technological processes of the meat-packing industry, fisheries,
dairy products, and special technical procedures involving
heat penetration, sterilization, and ck agin. Tressler and
Evers, TeFreezing Preevtion of Fris rit juices and
Vegetables. (Not offered Nov. 1944-June 1945.)

7'721 7'722 ADVANCED FOOD TECHNOLOGY (A). (Not
offered Nolv 1944-June 1945.)

7'80. BIOcHEMIsTRY (B). Primarily a laboratory subject
with experiments designed to illustrate basic princiles of bio-
chemical procedure as applied in various fields. he labora-
tory work does not lay emphasis upon clinical aspects of
phsiological chemistry. Lectures cover the nature of chemi-
ca processes in plants and animals with special attention to
the metabolism of foodstuffs and the nature of protoplasms.

7'81. ENZYMOLOGY (A). Lectures, recitations, and reports
with laboratory work on quantitative study of enzyme reac,
tions, their products, and the conditions governing activity.

7'82. ADVANCED BIOCHEMIsTRY (A). Technique for bio-
chemical analyses and bio-assays, based on the recent litera-
ture. Discussions, reports, and laboratory problems.

7'831, 7'832. CHEMISTRY OF MICRO-ORGANIsMs (A). A
laboratory course which emphasizes the quantitative aspects
of the metabolic activities of micro-organisms. Special prob-
lems in the general biochemistry of the yeasts, molds, and
bacteria are investigated and the student is acquainted with
many of the analytical and research methods now in use in
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various laboratories. Isolation and identification of various
metabolic products, metabolic balance sheets, and respiration
studies are included.

7.85. BIOPHYsICs I (A). Optical methods useful in bio-
chemical and biological research. Techniques used in photog-
raphy, spectrography, microscopy (including ultra-violet and
electron microscopy), polarization optics, and X-ray diffrac-
tion.

7-86. BIOPHYsICs II (A). Isotopic tracers, surface chem-
istry, the ultracentrifuge, electrophoresis, and other physical
equipment and techniques applicable to biological and bio-
chemical problems. Biological effects of radiant energy.

7'87. SPECTROSCOPY OF BIOLOGICAL MATERIALS (A).
(Not offered Nov. 1944-June 1945.)

7-871. SPECTROScOPY OF BIOLOGICAL MATERIALS LABORA-
TORY (A). (Not offered Nov. 1944-June 1945.)

7'881. BIOPHYSICs LABORATORY I (A). Laboratory to
accompany Biophysics I.

7-882. BIOPHYSICS LABORATORY II (A). Laboratory to
accompany Biophysics II.

7-91, 7.92(B). BIOLOGICAL ENGINEERING I and II. These
subjects deal with the principles of electrical instrumentation
of use in the biological sciences including research and indus-
trial biology and certain aspects of medical science. In 7'91
a foundation is provided for an understanding of the principles
of electrical measurements and the construction and operation
of electrical instruments. The work of 792 deals primarily
with the principles of electronics and electronic devices, includ-
ing amplifiers, oscillographs, phetoelectric cells, X-ray tubes,
and dosimeters.

7'93. SELECTED TOPICs IN BIOLOGY (A). Class work in
various fields of biology not covered by the regular subjects
of instruction.

7,941, 7'942. RESEARCH PROBLEMS (A). Directed research
by graduate students in a field of biological science, but not
contributory to the thesis.

The following subjects are offered as General Studies. For
description of subjects see Division of General Studies.

G86. PRINCIPLES OF SANITARY SCIENCE AND PUBLIC
HEALTH.

G88. FROM MOLECULE TO MAN.

PHYSICS
SUBJECTs 8'00 To 899

GENERAL PHYSICS
801. PHYsiCs (MECHANICs). Lectures, recitations, super-

vised problem and laboratory work devoted to a study ofthe
fundamental laws of point and rigid body mechanics. Free
use is made of elementary calculus.

8'012. PHYsICs (COLLEGE TRANSFER). Given during the
first term for those college transfer students who already have
been allowed partial credit for 8'01 and 8'02 on the basis of a
substantial course in general physics taken prior to their
transfer. The subject is not to be taken by any student under
requirement to take or to repeat 8'01 and 8'02. It is designed
to &jpplement the transfer student's training in amount
necessary to cover the requirements of 8'01 and 8'02. Free
use is made of calculus.

8'02. PHYSICS (MECHANICS AND HEAT). Lectures, labora-
tory and recitations. The subject is divided into two parts:
(a) Mechanics of continuous media preceded by a study of
gravitational field of force and orbital motion. (b) The first
and second laws of thermodynamics and elementary kinetic
e of gases.
8'03. PHYSICS (ELECTRICITY). An introduction to the

fundamental laws of electricity and magnetism and their
a n. Electtaics, stad currents and magnetic

and ime- eletricandmagnetic fields comprise
ndpatopcs~L wok i quntitative throughout and

asuseismae f calculus, bothinthe theory and applica-
ti"t.

8'034. PHYsICs (COLLEGE TRANSFER). Given during the
second term for those college transfer students who already
have been allowed partial credit for 8-03 and 8'04 on the basis
of a substantial course in general physics taken prior to their
transfer. The subject is not to be taken by any student under
requirement to take or to repeat 8-03 and 8'04. It is designed
to supplement the student's training in amount necessary to
cover the requirements of 8'03 and 8'04. Free use is made of
calculus.

8'04. PHYsICs (ELECTRICITY, OPTICs AND MODERN
PHYsiCs). A continuation of 8-03, approximately one-third
of the course bringing to a conclusion the study of electricity.
The discussion of electromagnetic waves leads to optics,
which is devoted to both geometrical and p ical optics. The
quantitative character of 8'03 is continue and free use is
made of calculus.

8-05. VIBRATIONs AND SOUND (B). The first part of the
sub ect is a study of the dynamics of vibratin fes; coupled

oclators, strings, membranes and plates. The second par
is a study of the transmission and radiation of sound. The
properties of loud speakers and microphones are treated, and
the characteristics of speech and hearing are discussed.

8*051. SPECIAL PROBLEMS IN Acousrics (A). An ad-
vanced problem in acoustics or vibrations with assigned read-
ing and consultations.

8'052. EXPBRIMENTAL AcOUsTICs (B). A laboratory sub-
ject in acoustics,. including measurements on acoustical

PHYSICS
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absorbing materials, calibration of loudspeakers and micro- ELECTRONICS
phones, recording and analysis of noise, vibration analysis, 8'202. ELECTRONICS LABOtATORY. Intermediate electrical
and experiments in supersonics and in physiological acoustics, and electronic measurements.

8,053. ACOUSTICs. (Not offered Nov. 1944-June 1945.) 8'21. ELECTRONIC PHENOMENA (A). An introduction to
8'061. INTERMEDIATE PHYsICs (THERMODYNAMICS AND modem electron theory including an elementary treatment of

KINETIC THEORY.) Physics of intermediate grade, covering Maxwell-Boltzmann and Fermi-Dirac statistics with applica-
material somewhat more advanced than that in 8'01-8-04. tions of these theories to thermionic and photoelectric emission
Topics dealt with include first and second laws of thermo- from metals and to gas discharge phenomena.
dynamics with applications to proertie of n of 8212. EXPERIMENTAL ELECTRONICS (A). The theory and
state, and chemical equilibrium. Elementary kinetic theory, use of modem experimental apparatus as applied to electronic
Maxwell distribution of velocite.s, and the Maxwell-Boltz- investigations. This includes experiments with the Compton
mann formula. quadrant electrometer, the FP-54 vacuum tube "Electrom-

8'062. INTERMEDIATE PHYSICS (ELECTRONICS) A contin- eter," the cathode ray oscillograph and the thyratron, as well
uation of 8'061. Topics covered include thermionic emission, as experiments of a fundamental nature on thermionic
photoelectric effect, and electron optics. emission, photoelectric effect, and gas discharge phenomena.

8'09. PHYSICAL MEASUREMENTS. Introduction to experi- 8'213. ADVANCED ELECTRONICS (A). (Not offered Nov.
mental physics with emphasis on laboratory manipulation. 1944-June 1945.)
Includes glass blowing, microsoldering, vacuum technique, 8-214. ADVANCED ELECTRONICS (A). (Not offered Nov.
evaporation of metals and assembly of optical systems. 1944-June 1945.)
Application of the techniques to physical measurements. 8215. SPECIAL PROBLEMS IN ELECTRONICS (A). An ad-
Selected experiments on heat, electricity, light, X-rays, gas vanced problem in electronics, with assigned reading and con-
kinetics and properties of matter. sultation.

8'11. EXPERIMENTAL PHYsICs (B). Designed to train
the student in me',hods of analyzing experimental problems
to determine suitable methods of achieving a desired result, X-RAYS AND THE STRUCTURE OF MATTER
both in the design and use of experimental equipment. The 8'26. MOLECULAR STRUCTURE (A). (Not offered Nov.
case system is used and the entire field of experimental 1944-June 1945.)
physics, both pure and applied, is drawn on. In the laboratory 8'27. X-RAYs AND CRYsTAL PHYsICs (B). X-ra ratus
work the experiments are of a semi-research character, p o X-RAYS Ab t SCtteringrac Xray
designed to develop initiative, resourcefulness, and familiarity production of Xrays, absorption, scattering, refraction, X-ray

withmodm exerientl tehniue.spectra. Theory and application of the diffraction of X-rays
with modern experimental technique. in matter to the determination of the structure of crystals

and the atomic and molecular arrangement in liquids ana

OPTICS AND PHOTOGRAPHY amorphous solids. A general review of the structure of matter
as determined by X-ray diffraction analysis.

8'15. PHOTOGRAPHY. An elementary subject intended 8.271. ADVANCED PHYSICS OF X-RAYS (A). (Not offered
primarily as an elective for students not in Course VIII. Nov. 1944-June 1945.)

8'152. ADVANCED PHOTOGRAPHY. An advanced labora- 8'28. X-RAY DIFFRACTION (A). (Not offered Nov. 1944-
tory subject. The experiments are concerned chiefly with the June 1945.)
determination of the various characteristics of photographic
materials and are designed to give practice In photographic of8,29. QUANTUM THEORY OF THE SOLID STATE (A). Motion
technique. of electrons in a periodic potential field. Methods of calcula-

tion of the elastic properties of solids. Discussion of electric
8'161. OPTics. Fundamental principles of geometrical, conductivity, of the magnetic and optical properties of solids,

physical and physiological optics. Includes refraction at and of the structure of alloys. (Alternate years.)
spherical surfaces, thick lenses, the limitation of rays by aper- 8'30. SPECIAL PROBLEMS IN CRYsTAL PHYsICs (A). An
tures, lens aberrations, the resolving power of optical instru-
ments, diffraction, interference, polarization, radiation, light advanced problem in X-ray diffraction or crystal physics,
sources, the eye, photometry, color, photoelectricity, the with assigned reading and consultation.
design and construction of optical instruments, stereoscopy,
and a detailed description of the performance of well-known ATOMIC STRUCTURE AND SPECTROSCOPY
optical systems such as telescopes, microscopes, photographic
objectives, and projection systems. 8'11. A'omic STRUCTURE. The study of electron and ion

8,162. OPTICAL MEASUREMENTS. Laboratory exercises beams, and of the scattering of alpha-particles, electrons, and
illustrating the principles, methods and manipulation of light by atoms. The cor uscular nature of light and the wave
optical instruments, nature of the electron. The Bohr theory of atomic structure

and the vector model of the atom. Radioactivity and nuclear
8'173. COLOR MEASUREMENTS (B). The measurement structure.

and specification of color in both the objective and sub ective
sense and the application of such methods to industrial prob- 8*312. ATOMIC STRUCTURE LABORATORY. A continuation
lems. The experiments are designed to illustrate the photob of 8'09 with application of the laboratory techniques to the

metric and chromatic properties of the human eye and to give study of selected topics in modern physics such as absorption
experience in the technique of spectrophotometry and color- and emission spectra, inelastic impacts of the first and second

metry. kind, resonance radiation, fluorescence, critical potentials,

8'174. MOTION PICTURE PHOTOGRAPHY (B). (Not offered gamma ray absorption and artificial radioactivity.

Nov. 1944-June 1945.) 8'32. LINE SPECTRA (A). Deals with the characteristics
of atomic spectra and their description in terms of quantum

8*181, 8-182. OPrics SEMINAR (A). (Not offered Nov. numbers, their interpretation in terms of current theories of
1944-June 1945.) atomic st'ructure, and their use in explaining the chemical

8'183. SPECIAL PROBLEMS IN OPTICS (A). Supervised properties of the elements.
experimental work in the optics laboratory, to be taken by 8.341, 8'342. SPECTROSCOPY SEMINAR (A). (Not offered
students who desire to carry out special investigations not Nov. 1944-June 1945.)
under the head of thesis work' 8'343. SPECIAL PROBLEMS IN SPECTROSCOPY (A). Super-

8191. MICROSCOPY AND PHOTOMICROGRAPHY. (Not offered vised experimental work in the Spectroscopy Laboratory,
Nov. 1944-June 1945.) to be taken concurrently with the Spectroscopy Seminar by

8194. ADVANCED PHYSICAL OPTICs (A). (Not offered students who desire to carry out special investigations not
Nov. 1944-June 1945.) under the head of thesis work.
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NUCLEAR PHYSICS
8'411. NUCLEAR PHYisCS (B). Treats the principal fields

in the study of atomic nuclei, building each up from its begin-
nings to the status of present knowledge. The treatment is
primarily factual, the experimental results being correlated
with those given by current theories. Lectures are supple-
mented by laboratory work in which the student deals directly
with the latest types of apparatus. Includes the properties of
stable nuclei; isotopes, nuclear moments, mass and charge;
radioactive transformations; mathematical theory of statistics
and fluctuations; properties of alpha rays, gamma rays, elec-
trons and positrons.

8412. NUcLEAR PHYSICS (B). Continuation of 8411
considering the nuclear spectra of alpha, beta, gamma rays
and nuclear energy levels; nuclear force fields and scattering
of alpha rays, protons, neutrons and electrons; excitation and
transmutation of nuclei; artificial radioactivity; cosmic rays;
applications of nuclear techniques to chemistry, biology, geol-
ogy and other fields.

8'42. SEMINAR IN NUCLEAR PHYsiCs (A). (Not offered
Nov. 1944-June 1945.)

8'43. THEORY OF NUCLEAR STRUCTURES (A). (Not offered
Nov. 1944-June 1945.)

844. APPLIED RADIOCHEMISTRY (A). Applications of
radioactive elements to studies in chemistry, biology, medi-
cine, metallurgy, etc., are considered in principle and practice.
An extensive survey of such applications is included to indicate
the scope of field and to suggest new ways to apply radiochem-
ical techniques. Laboratory work will demonstrate the special
problems involved in applied radiochemistry and will furnish
practice in the preparation, application, and detection of
radioactive materials.

8'441, 8'442. SPECIAL PROBLEMS IN NUCLEAR RESEARCH
(A). Supervised experimental work on radioactivity, nuclear
bombardment, and general nuclear research, for students who
wish to carry out special investigations which do not come
under the head of thesis work.

THEORETICAL PHYSICS
8'461. INTRODUCTION TO THEORETICAL PHYSICS I (B).

Mechanics, vibrating particles, string, and membranes, with
study of ordinary and partial differential equations, Fourier
series, and vector analysis.

8'462. INTRODUCTION TO THEORETICAL PHYSICS II (B).
Elasticity and hydrodynamics, heat conduction, electro-
magnetic theory, potential theory, and the electromagnetic
theory of light.

8'463. INTRODUCTION TO THEORETICAL PHYSICs III (A).
Wave mechanics and quantum theory, classical and quantum
statistics, structure of atoms and molecules, and the proper-
ties of matter.

8,481. ADVANCED MECHANICS I (A). (Not offered Nov.
1944-June 1945.)
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8,482. ADVANCED MECHANICS II (A). (Not offered Nov.
1944-June 1945.)

8'491. METHODS OF THEORETICAL PHYSICS (A). An ad-
vanced subject cobrdinating and developing the methods used
in the solving of problems in electrostatics, hydrodynamics,
heat flow, diffusion, wave motion, wave mechanics, etc. The
equations governing these phenomena are developed and the
effects of boundary conditions on the solutions are studied.
The uses of Green's functions, eigenfunctions, variational
methods, and conformal transformations are discussed in
detail. (Alternate years.)

851 1. THERMODYNAMICS AND STATISTICAL MECHANICS.
(Not offered Nov. 1944- June 1945.)

8'512. STATISTICAL MECHANICS (A). The basic principles
of statistical mechanics with applications to physical problems.
(Alternate years.)

8'521. QUANTUM MECHANICS (A). An advanced subject
in modern atomic theory. The Dirac operator method is
developed, and the theories of electron spin and of the inter-
action of radiation and matter are discussed. The theories are
applied in the study of atomic and molecular spectra, collision
processes and other topics. (Alternate years.)

8'54. ELECTROMAGNETIC THEORY (B). Formulation of
field equations. Generalization to material media with discus-
sion of theories of dielectric constant, permeability and
polarization. Energy of the electromagnetic field - Poynting
theorem. Wave propagation in unbounded media. Boundary
conditions and propagation in bounded media: reflection and
refraction of electromagnetic waves, with particular emphasis
on the theory of propagation along conductors. Field due to
an oscillating dipole and application to calculation of radiation
from systems having known current distribution; antenna
theory.

8'56. ELECTROMAGNETIC WAVE THEORY (A). Radiation
theory, electromagnetic boundary-value problems, propaga-
tion in dispersive media with application to the ionosphere.
Application of Fourier and Laplace transform theory to field
equations. (Alternate years.)

8'57. COsMIC RAYS ANU HIGH ENERGY PHENOMENA (A).
(Not offered Nov. 1944-June 1945.)

8'58. THEORY OF RELATIVITY (A). (Not offered Nov.
1944-June 1945.)

8'591, 8'592. THEORETICAL SEMINAR (A). (Not offered
Nov. 1944-June 1945.)

8'60. SPECIAL PROBLEMS IN THEORETICAL PHYSICS (A).
Reading, consultation, and original investigation on a prob-
lem in theoretical physics.

The followin subject is offered as a General Study. For
description see Division of General Studies.

G5. INTRODUCTION TO ASTRONOMY. (Not offered Nov.
1944-June 1945.)

CHEMICAL ENGINEERING
SUBJECTS 10'00 TO 10'99

10'15. THEsIs REPORTS. Intended to give seniors training
in the presentation of the results of technical investigations by
oral and written reports. An attempt is made to reproduce
the variety of situations which confront the practicing engineer
in presenting oral reports to groups with varying degrees of
engineering training and experience. Thesis reports consist of
periodic oral and written reports on progress of thesis before
fallow students and staff members in chemical engineering.
Committee reports consist of oral reports on some technical
problem before student groups from various branches of engi-
neering. The Department of English coaperates in this work.

10'17. INDUsTRIAL CHEMISTRY. Deals chiefly with the
industrial aspects of fuels, combustion and furnaces through
the solution of numerous problems. Lewis and Raai,
Industrial Stoichiometry.

10'18. INDUsTRIAL CHEMISTRY. The more important
ndustrial chemical processes are studied from the point of

view of both the chemical reactions forming the basis of the
process, and the plant necessary to carry on these reactions.
In this way the interrelationships of the different industries
as to raw materials, sources of energy, and standard types of
apparatus are developed and a general survey of the field
obtained. Extensive problem work is included.

10.203. INDUSTRIAL CHEMISTRY. Similar to 10'18 except
that problems are of a less advanced character.

10'21. INDUSTRIAL CHEMISTRY (B). A continuation of
10'18. Devoted to those industries which deal with amorphous
solids, including glass, ceramics, leather, paints, textiles,
paper, rubber, etc.

10-25. INDUSTRIAL CHEMISTRY (A). Covers industrial
stoichiometry and the industrial chemistry of the more
important chemical industries. It includes a detailed discus-
sion of the interrelationships of the important industries and

K



94 DESCRIPTON OF SUBJECTS
Chemical Engineering Continued
problem work on the varlous.Drocesses discussed. The subject both of complete and limited miscibility and to multicompo-

designed for g uate students p arily interested in In- nent systems. Problems Include batch and continuous simple
dustrl chemistry and particular for new students from distillations, steam distillation, vacuum and pressure distilla-
other schools who have had insufficient training in industrial tion, rectification, heat recovery and the like. Special atten.
stoichlometry. tion is paid to graphical methods.

10'26. INDUsTRIAL CHEMICAL LABORATORY (B). A study 10'45. DISTILLATION AND ABSORPTION (A). A quantita-
of the evolution of a chemical process from the Idea as origi- tive study of distillation, including rectification of binary and
nally formulated through the successive stages of laboratory complex mixtures. Also includes a study of diffuslonal proc-
development to the design and equipment of the necessary esses, with particular attention given the design computations
plant. for gas absorption equipment. A combination and condensa-

10'27. INDUSTRIAL CHEMICAL LABORATORY (A). Provides tion of subjects 10'41 and 10*46.
experience in methods of attack upon typical industrial chem, 10'46. ABSORPTION AND ExTRACTION (A). The basic prin-
ical problems, the solution of which necessitates brief labora- ciples of equilibria, mechanism and rate of interaction are
tory investigation. The problems are o f current industrial studied in detail. Quantitative applications include the absorp.
interest and emphasis is placed upon the interpretation of tion of single gses, such as sulfur dioxide, ammonia and
experimental results and their effective presentation in a hydrochloric acd and complex mixtures, such as light oil,
series of group conferences. (Not offered Nov. 1944-June casing-head gasoline, refinery gases, and the like. Particular
1945.) attention Is paid to graphical methods.

10'28. CHEMICAL ENGINEERING. A study of the thermal Includes a study of the basic principles of extraction by
properties of matter and the energy relationships underlying liquids, solvent recovery by adsorption and the leaching of
mechanical and chemical processes, Including a thorough dis, various solids. Sherwood, Absorption and Extraction.
cussion of the first law of thermodynamics as applied to both 10'50. HEAT TRANSMISSION (A). A subject applying the
batch and flow processes, and such operations as combustion, fundamentals of conduction, radiation and convec on of heat
compression and handling of fluids, thermal control of chemical to the problems and situations most frequently en/ountered in
reactions, and the like. The second law is developed and its chemical industry. Emphasis is laid upon the general rela-
more elementary applications discussed. tionships between fluid dynamice and diffusilonal processes.

10'29. CHEMICAL ENGINEERING (B). Devoted pimarily The approach to the problem is empirical, but dimensionally
to the quantitative engineering applications of the second law. sound. Graphical methods are used in large degree. Every
Includes heat engines heat recovery particularly in chemical effort is made to orient the student as to the tren of present
operations, thermal level of heat In relation to industrial development. McAdams, Heat Transmission.
processes, chemical equilibria and thermodynamic efficiency 10'52. CHEMICAL ENGINEERING II (A). Offered for grad-
of chemical processes. Because of its vital Importance, atten, uates of other schools whose training In chemical engineering
tion is given to high pressure operations, particularly the has been along somewhat different lines from that given in
influence of pressure on thermal effects and chemical equilib- 10'31 and 10'32. Emphasis is placed on basic theories in flow
rium. of fluids and flow of heat and application is made to problems

10'30. ENGINEERING EQUIPMENT. (Not offered Nov. of an advanced character. Attention is paid to recent develop-
1944-June 1945.) ments in chemical engineering.

CHEMCALENGNEERNG B).Thes su~ ~10*53. CHEMICAL ENGINEERING DESIGN (A). Open only10*31, 10'32. CHEMICAL ENGINEERING (B). These sub, tostudents who have taken the fieldwork of Course X-A,jects cover the basic principles underlying the unit operations The problems involve the design of a complete plant, from theof chemical industry. Because most of the operations involve viewpoint of both chemical engineering and economics. (Not
fundamental problems in flow of heat this to pic is first dis- offered Nov. 1944-June 1945.)
cussed In detail. There follows an analysis of the operation of
evaporation, distillation, drying, humidification, filtration, 10'54. ECONOMIC BALANCE IN CHEMICAL INDUSTRY (A).
subdivision of solids, hydraulic classification and similar topics. Lectures and conferences planned to develop ori power in
Emphasis is laid on quantitative relationships and these are the solution of problems in chemical industry. Te problems
illustrated by the solution of numerous problems. Walker, cover a wide range of topics, but in each case the various
Lewis, McAdams and Gilliland, Principles of Chemical Engi- factors under the control of the designer are analyzed quantita-
neering. tively, to determine the optimum design from the viewpoint of

10'311. HEAT TRANSFER (B). A study of the fundamen- cost and economic return.
tals of conduction, convection, and radiation of heat, with 1055. EcONOMIC BALANCE (A). A shorter subject of the
applications to probleis arising in practice. (For Naval same character as 10'54.
Engineering Students only).

1033. ANALYTICAL TREATMENT OF CHEMICAL ENGINiER- APPLIED CHEMISTRYINa PROCSSS (A). The analysis of the unit operations of 1 1.MTRAPLIED1 CHEMILISTRY (EIA)I~ ocs~ (~galmost alway invole the aor 1S'61. MATERIALS OF CHEMICAL INDUSTRY (SEMINAR).chemical engineering amat ateand energy, the laws of An analysis of chemical industry from the point of view ofprinciples: the conservation of matter n a of flexibility in use of raw materials and character of products.equilibrium, and those of reaction rate. In a u majority of The contemporary situation makes it important to avoidcases the latter reduce to problems of dffsion, requiring or minimize consumption of critical basic raw materialscertain mathematical techniques, the presentation of which is with a minimum sacrifice in quality and quantity of prod.the fundamental purpose of this subject. It involves the train- uith.ahmica inqualotysnsua nity or
ing In setting up ordinary and partial differential equations cs Chemicalin f alternative mate and m-

etod avaiabe o their sohtion, situations, andopresents fled processes of manufacture. Choice and presentation
metostrucilafon heird and Reed, Aped Matic n p of the subject matter is made in the light of fundamental

in Chemical Engineering. needs, both military and civil.
10*62. APPLIED CHEMICAL THERMODYNAMICs (A).

ENGINEERING OPERATIONS Energy relations of chemical processes. Equilibria and
1040 C~aICALENGNEERNG TERMDYNAICS A). thermal effects in heterogeneous and homogeneous systes

1040. CHAMICAL ENGINEERING THERMODYNAMICS (A). and technique of utilization of data in interpretation an
Properties of homogeneous and heterogeneous systems, phs- practical control of chemical reactions.
cal and chewlcaI equilibria and energy effects, and mechaickal 10'63. INDUSTRIA CHEMISTRY 11 (A). A study of themanipuatiost and control of industrid processes. Emphasis is chemical Industries dealing primarily with amorphouslaid on behavior of complex mixtures, correlation of data, and materials, including thermoplastics, textile fibres cellulosemethods of approximation. Products, leath and rubber. A brief survey of die general

1041. DISTILLATION (A). A quantitative study of the principles of colloidal chemistry Is followed by analyses ofbasic principles of distillation, as applied to binary mixtures, important problems encountered in these industries.

I



Chemdcal Engineering Continued
1165. CATALYSIS AND HIGH PRESSURE PRocESSES

(A). A study of the principles involved in the use of high
pressures and catalysts in certain chemical reactions, such
as the synthesis of ammonia, synthesis of mixtures of aliphatic
compounds, alcohols and hydrocarbons from water gas,
hydrogenation of coal and oils cracking of mineral oils, etc.,
together with a discussion of industrial applications, equipment
requirements, and opportunities for research.

10'661. INTRODUCTION To COLLOID CHEMISTRY (A).
A discussion of the colloidal state of matter and of the charac-
teristics and behavior of colloids; a description of natural
colloids and of the different methods of producing matter in
the colloidal state, and a consideration of the methods applied
in the study of substances in the colloidal state.

10'662. COLLOID CHEMISTRY (A). A continuation and
extension of 10'661, with special attention to recent devel-
opments in surface reactions, gel formation, andtheir technical
signicance.

10*663. INTRODUCTION TO APPLIED COLLOID CHEMISTRY
(A). This subject constitutes a prerequisite to 10-63 Industrial
Chemistry II, and is given for the purpose of acquainting
those who have had no course in colloid chemistr with the
fundamentals of this science. It has been arran primarily
for X-A students, but may be taken by other gra uate students
unable to attend courses In colloid chemistry during the first
term.

10*673. COLLOID CHEMISTRY LABORATORY (A). Designed
to train a limited number of men in the use of special instru-
ments such as stalagmometers, bubble pressure pipettes and
surface and interfacial tensiometers. Also Includes the labora-
tory technique of dialysis, electro-dialysis, cataphoresis
modern microscopic technique, and micro-dissection, as well
as the theoretical background pertaining to these methods.

10*674. COLLOID CHEMISTRY LABORATORY (A). Con.
tinuation of 10'673.

10'68. CORROsION (A). Designed to assist in the selection
of equipment for use in chemical engineering processes.
Major emphasis is placed on resistance to corrosion and
considerable time is devoted to theories of corrosion and
methods of preventia.

10*69. PLASTICS AND OTHER HIGH POLYMERIC SUBSTANCES
(A). A general survey of the chemical and physical properties
and molecular structure of organic and inorganic high poly-
meric substances. Emphasis will be placed on spcali
colloid chemical and physical methods of investigation
necessitated by the unique properties of this class of materials.
An attempt will be made to correlate theoretical considerations
of structure with properties of practical industrial importance.

10'691, 10,692. SPECIAL INDUSTRIAL CHEMISTRY (B).
Designed for officers of the Chemical Warfare Service and
open onl to Government technical personnel assigned to
duty at e Massachusetts Institute of Technology.

FUEL ENGINEERING
10'70. PRINCIPLEs OF COMBUsTION (A). Open to graduate

students who wish to specialize in the engineering rather

GEOLOGY 
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than the chemical phase of fuel engineering. As emphasis will
he placed on the application of fundamental principles in
combustion reactions, the subject matter will include Instruc-
tion in physical and organic chemistry of particular importance
in fuel engineering. Numerous problems, illustrating the
quantitative application of these principles in fuel processing
and utilization, will be assigned.

1071. FUEL ENGINEERING (A). An advanced subject
In fuel engineering for students with an adequate background
of physical and organic chemistry and thermidynamics.
The subject includes such material as the mechanism of the
combustion reactions, and the application of combustion
principles to problems of design or use of equipment for fuel
processing and utilization.

10'74. FURNACE DESIGN (A). A study of principles
and calculations of furnace design and construction dealing
with rates of heat transfer and with flow of gases in furnaces.
The quantitative design and layout of several furnaces, retorts
or still-settings will be carried out.

10'76. SEMINAR IN RADIANT HEAT TRANsMIssION (A).
Will stress the theory and derivations incident to heat transfer
in furnaces. Among the subjects considered will be the general
law of total radiation in its differential form, its applications
to radiation between finite solid surfaces with evaluation for
special shapes of engineering importance, the law of spectral
energy distribution of radiation, Its application to radiation
from luminous and non-luminous gases, powdered coal flame
radiation, and optical pyrometry.

10'79. AUTOMOTIVE FUELS (A). A brief discussion of
refinery technolog, particularly cracking; the mechanism
of combustion In O3tto and Diesel cycle engines; the relation
of "engine knock" to chemical structure of a fuel; thermo-
dynamics of engine cycles, allowing for dissociation; the
volatility of motor fuels; gum in gasoline; theory of bearing
lubrication. Problems will be assigned and a comprehensive
report required on some motor fuel subject.

SCHOOL OF CHEMICAL
ENGINEERING PRACTICE

10'81-10'86. SUBJECTS IN SCHOOL OF CHEMICAL ENGI-
NEERING PRACTICE. (Not offered Nov. 1944-June 1945.) See
catalogue issue July 1943 for descriptions.

GENERAL
10'90. EXPERIMENTAL RESEARCH PROBLEM (A). Designed

to meet the needs of special and graduate students who wish
to carry out some minor investigation in a particular field.
Subject and hours arranged to fit individual requirements.

10.911, 10'912. RESEARCH CONFERENCES (A). Regular
conferences are held with research students by the Staff of
the Laboratories of Chemical Engineering in which the work
is conducted.

10'991, 10'992. SEMINAR IN CHEMICAL ENGINEERING (A).
Offered primarily for post graduate students on thesis or
preparing for the oral examination for the Doctor of Science
degree.

GEOLOGY
SUBJECTS 12'00 To 12'99

Only subjects marked with an asterisk (*) will be offered
during the period of temporary curtailment.

* 1211. MINERALOGY. Lectures and laboratory work on
the findamentals of crystallograpy and mineralogy. The
introductory study of cr m is followed by instruction
in blowpipe analysis. preliminaries are then applied
to the Study of minerals by Intensive work in deteminative
,mineralogy. A close acquakvnance Is made with about eighty
common inrais exclusive of silicates. The Objective of the
course is to enable the student to be able to identify these
minerals in the field.

1213. THEORETICAL MINERALOGY (B). (Not offered
Nov. 1944-June 1945.)

12'05. MINERALOGICAL SEMINAR (A). (Not offered
Nov. 1944-June 1945.)

12'06. MINERALoGIcAL RESANCH (A). (Not offered
Nov. 1944-June 1945.)

12'15. PETROGRAPHY. (Not offered Nov. 1944-June 1945.)
12i16, 12,162. COMPOSITIONAL PETROLOGY SEMINAR (A).

(Not ofeed Nov. 1944-June 1945.)
12'17. ADvANCED PETROGRAPHY (A). (Not offered

Nov. 1944-June 1945.)
12'18. STRUCTURAL PETROLOGY SEMINAR (A). (Not

offered Nov. 1944-June 1945.)

GEOLOGY 95



96 DESCRIPTION OF SUBJECTS
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12'211. OPTICAL CRYSTALLOGRAPHY. (Not offered 12-63. PHYSICAL GEOLOGY SEMINAR (A). (Not offered
Nov. 1944-June 1945.) Nov. 1944-June 1945.)

12'26. X-RAY CRYSTALLOGRAPHY (A). (Not offered 12'64. GEOLOGY OP NORTH AMERICA (A). (Not offered
Nov. 1944-June 1945.) Nov. 1944-June 1945.)

12'301, 12'302. GENERAL GEOLOGY. (Not offered *12'66. RESEARCH (B). For students desiring special
Nov. 1944-June 1945.) library, laboratory or field work on geologic problems.

*12'321. ENGINEERING GEOLOGY. Geology ada ted to 12'671, 12'672. PROBLEMS IN GEOLOGY SEMINAR (A).
the needs of engineers. Ries and Watson, Elements of ngineer' (Not offered Nov. 1944-June 1945.)
ing Geology. 12,701, 1210O2. STRUCTURAL GEOLOGY (B3). (Not offered

12,322. ENGINEERING GEOLOGY (B). The relations of Nov. 1944-June 1945.)
geology to engineering problems, with reviews of actual cases. 12'71. ADVANCED STRUCTURAL GEOLOGY (A). (Not offered

12'38. GEOMORPHOLOGY (B). (Not offered Nov. 1944- Nov. 1944-June 1945.)
June 1945.) 12-80. GEOLOGY OF COAL AND "ETROLEUM (B). (Not

12'39. ADVANCED GEOMORPHOLOGY (A). (Not offered offered Nov. 1944-June 1945.)
Nov. 1944-June 1945.) 12'81. ADVANCED GEOLOGY OF PETROLEUM (A). (Not

12'40. ECONOMIC GEOLOGY. Lectures on the occurrence offered Nov. 1944-June 1945.)
and origin ofore deposits. Lindgren, Mineral Deposits, Fourth 12-851, 12'852. ADVANCED THEORETICAL GEOPHYsiCs (A).
Edition. (Not offered Nov. 1944-Juiie 1945.) N281 282 DACDTHOEIA spyis()

1241. ECONOMIC GEOLOGY LABORATORY (B). (Not (Not offered Nov. 1944-June 1945.)
offered Nov. 1944-June 1945.) 12,86. ELEMENTS OF SEISMOLOGY (13). (Not offered

12'42. APPLIED ECONOMIC GEOLOGY (B). (Not offered Nov. 1944-June 1945.)

Nov. 1944-June 1945.) 12'87. INTRODUCTION TO GEOPHYSICAL PROSPECTING (B).
12'431, 12'432. ECONOMIC GEOLOGY LAEORATORY. (Not offered Nov. 1944-June 1945.)

ADVANCED (A). (Not offered Nov. 1944-June 1945.) 12'91. ELEMENTS OF MINING (B). Lectures, discussions,

12,433, 12'434. ADVANCED ECONOMIC GEOLOGY SEMINAR assigned reading to familiarize the student with mining
(A). (Not offered Nov. 1944-June 1945.) history, terminology, and fundamentals of practice. Sub ects

)Include prospecting, exploration, drilling, shaft sinking,12944. ECONOMIC GEOLOGY OP FUELS (B). (Not offered drifting, explosives, blasting, timbering, haulage, hoisting,
Nov. 1944-June 1945.) ventilation, drainage, mining law, health and safety. (Not

12'511, 12-512. PALEONTOLOGY. (Not offered Nov. 1944- offered Nov. 1944-June 1945.)
June 1945.) 12'92. MINING METHODS AND PRACTICE (B). Not offered

12'52. PALEONTOLOGY, ADVANCED (A). (Not offered Nov. 1944-June 1945.)
Nov. 1944-June 1945.) 12'94. MINERAL ECONOMICS (B). (Not offered Nov. 1944-

12'53. INDEx FOSSILS (A). (Not offered Nov. 1944-June June 1945.)
1945.) 12'95. MINE VALUATION (A). (Not offered Nov. 1944-

12'54. MICROPALEONTOLOGY (A). (Not offered Nov. June 1945.)
1944-June 1945.) 12'96. MINERAL ECONOMICS SEMINAR (A). (Not offered

12'55. ADVANCED ORGANIC EVOLUTION (A). (Not offered Nov. 1944-June 1945.)
Nov. 1944-June 1945.) The following subjects are offered as General Studies. For

12'581. SEDIMENTATION (B). (Not offered Nov. 1944- description see Division of General Studies.
June 1945.) * G9. GEOLOGY.

12'582. SEDIMENTATION (A). (Not offered Nov. 1944- * G10. ORGANIC EVOLUTION.
June 1945.)

12'60. GLACIAL GEOLOGY (B). (Not offered Nov. 1944- * G28. ECONOMIC GEOGRAPHY.

June 1945.) * G29. TOPOGRAPHY IN THE WORLD WAR.

NAVAL ARCHITECTURE AND MARINE ENGINEERING
SUBJECTs 13'00 TO 13'99

13'01, 13'02. NAVAL ARCHITECTURE (B). Geometry of 13'25. WARSHIP DESIGN (A).t
the ship, principle of flotation, load line, capacity, tonnage, 13'26. WARSHIP DESIGN (A).f
stability, buoyancy and stability in damaged condition,
trochoidal waves, strength calculations, rolling and other 13'44. SHIP DESIGN. Structural arrangements of ships;
ship oscillations, resistance, propellers, propulsion, power- general arrangements of ships of various classes; hull systems,
ing, steering and launching. including fire, drainage, sanitary, oil and ventilation systems;

13021. NAVAL ARCHITECTURE. The resistance and hull fittings and equipment, including anchor handling,
powering of ships, influence of form and coefficients on resist, steering gear, cargo and boat handling equipment.
ance; powering and propulsion, propeller design, influence of 13'40. ELEMENTARY SHIP CONSTRUCTION. Types of ships,
hull on action cf propeller; steering and maneuvering; rolling, geometry of shi form, general and structural arrangements
pitching and yawing. (Not offered Nov. 1944-June 1945.) of ships, propeling machinery, systems, hull engineering,

13-03 13'04. NAVAL ARCHITECTURE AND SHIP DESIGN ship design and construction, yachts.
(A). (Not offered Nov. 1944-June 1945.) 13'41. NAVAL ARCHITECTURE DRAWING. Work In the

13'12. THEORY OF WARSHIP DESIGN (B).t drawing room includes fairing a set of lines from given offsets,
13'13. THEORY OF WARSHIP DESIGN (A).t the pr ation of a body plan for calculations, making
13,15. THEORY OF WARSHIP DESIGN (A).t calculatins for curves of form and stability.
13'16. THEORY OF WARSHIP DESIGN (A).t 13'43. SHIP DESIGN. The classroom work consists of
13-21. WARSHIP DESIGN (B).t lectures on the structural design of ships including the nature
13*22. WARSHIP DESIGN (13).t of stresses in the ship girder, shipbuilding materials, strength

of individual members of ship structure, design of riveted and
13'24. WARSHIP DESIGN (A).t welded joints, strength of shell and inner bottom plating and
t Open only to Naval Students in Course XIII-A. framing practices on ships of various classes. The drawing



NAVAL ARCHITECTURE AND MARINE ENGINEERING
Naval Architecture and Marine Engineering Continued
room work is a continuation of work started in 13,41 and
includes completion of stability calctulations, making calcula-
tions for a floodable length curve, preparation of general
arrangement plans and diagrammatic plans of hull systems.

13'45. SHIP DESIGN (B). The classroom work is a contin-
uation of the lectures on structural design followed by lectures
on preliminary ship design. The structural design lectures
include the structural design of decks and bulkheads. The
lectures on preliminary ship design deal with the methods of
design and the considerations affecting the choice of principal
dimensions, coefficients of fineness, amount of stability and
degree of subdivision. The drawing room work is a continua-
tion of 13 13 and includes the preparation of launching calcu-
lations and launching curves, longitudinal strength calcula-
tion, structural plan of midship section and computation of
maximum stresses, structural plans of a main bulkhead and
section of strength deck and laying out of plating, etc. on a
wooden model.

13-46. SHIP DESIGN. The preparation of the preliminary
design of a ship which possesses characteristics selected by
the student preparing the design. The work to be completed
includes, determination of displacement and principal dimen-
sions, preparation of lines and preliminary buoyancy and sta'
bility calculations, including estimate of vertical and longitudi-
nal position of center of gravity, preparation of preliminary
general arrangement plans.

13-52. MARINE ENGINEERING. An introductory subject in
marine engineering covering both steam and Diesel machinery;
fuels, combustion, boilers, reciprocating engines, turbines,
auxiliary machinery and steam power plant layouts. Diesel
and oil engines, motor ship auxiliaries; types of engines, fuel
injection and combustion, valve gears, supercharging, oil
engine fuels, and Diesel electric drive. Chapman, The Marine
Power Plant.

13'54. MARINE ENGINEERING (B). Special topics in
dynamics and stress analysis. The dynamics of the crank-
connecting rod mechanism; stresses in connecting rods; the
balance of rotating and reciprocating machines; elementary
vibration theory; torsional vibration in internal combustion
engines and marine reduction gears; vibration of ships; dynam-
ics of governors and flywheels; mechanical similitude and
other related topics.

13'55. MARIN., ENGINEERING. Following a brief review
of nozzle and blade design the important dimensions of several
turbines are computed and their principal features compared
with other modern turbines. The effects of superheat,
increased pressure, vacuum; types of auxiliary drive and heat
balance of the marine steam plant are studied. Critical speed
blade strength, design of reduction gears and pump laws are
discussed.

13'56. MARINE ENGINEERING. An advanced subject
covering the economic aspects of marine engineering; com-
parison of fuels, and the various types of steam and Diesel
propelling machinery for different types of ships and trade
routes; the economical operation of propelling machinery and
auxiliaries at sea and in port; boilers, main engines, auxiliaries
and auxiliary systems. (Not offered Nov. lN1 June 10 15.

13'61, 13'62. MARINE ENGINEERING DESIGN (B). Calcu-
lations and preliminary design of main propelling units for a
steamship; determination of sizes of auxiliaries; machinery
layout; diagrammatic arrangements of principal piping sys-
tems; application of modern heat transfer formulas; propeller
design, and other marine engineering problems.

13'73. MECHANICAL VIBRATION (A). The free and forced
vibration of systems of a single degree of freedom; complex

variable and vector representation; Fourier Series; harmonic
analysis by tabular and mechanical methods; systems of
several degrees of freedom; torsional systems; the transverse
vibration of uniform beams; the balance of rotating machinery
and reciprocating engines; the elements of torsional vibration
problems in reciprocating engines.

13-74. MECHANICAL VIBRATION (A). Advanced theory of
the torsional vibration of reciprocating engines, including
uniform distributions, forced vibration, calculation of ampli-
tude, branched systems, etc. The transverse vibration of irreg-
ular beams and the application to the vibration of turbines
and other rotating machinery; Rayleigh's, Stodola's and other
methods; separation of normal modes of vibration; vibration
isolation; La Grange's theorem; non-linear systems; self-
sustained oscillation.

13,75, 13-76. NAVAL ENGINEERING (A). These subjects
-consist of lectures, conferences, and drafting, and deal with

the various types of steam and Diesel propelling machinery
and auxiliaries. A machinery layout is made in the drafting
room for a specified ship. This work involves the basic design
of boilers, propelling machinery, gears, condensers, auxiliaries,
shafting and propellers. Attention is also given to fuels,
lubrication, feed heating systems, heat balances, estimates of
performance, analyses of trials, etc. A comparison is made of
the various types of propelling machinery and auxiliaries.

13'78. PROPELLER THEORY AND EXPERIMENTAL RESEARCH
(A). A discussion of modern ideas of propeller action based
on air-foil theory; cavitation; interactions of hull and pro-
pellers; various available methods of design.

1379. PROPELLER Desi Ai. The momentum and blade
element theories of propeller action. Propeller testing pro-
cedure. Methods of presenting propeller test data. The appli-
cation of theories and test data to the design of ships' propel-
lers. Strength of propeller blades.

13-81, 13.82. SHIP OPERATION (B). The engineering and
economic aspects of ship operation, a study of the various
items making up the operating disbursements and incomes;
calculations for operating expenses and profits on various trade
routes, comparison of different types of fuels and machinery
for different sizes of ships and various lengths of voyage;
influence of size of ship and speed on operating expenses;
turn-around and port expenses; cubic and dead-weight ships;
the design of cargo and passenger vessels from the owner's
point of view; tonnage measurements, fuel conservation,
repairs and maintenance; study of present and future trade
routes, cargo movements, and factors influencing ocean
freight rates. Coastwise, inland water transportation and
interrelation of land and marine transportation. Numerous
problems in both cargo and passenger ship operation are
assigned to the student. (Not offered Nov. 1911-June 1945.)

1383. PORT FACILITIES AND CARGO TRANSFER. A study
of the functions, layouts, and facilities of ports; piers, quays,
transit sheds and shipside cranes; warehouses and warehouse
locations; lighters, inland watercraft, belt line railroads,
road vehicles and roadways; comparison of ports and port
locations; port administration and port planning; marine
passenger terminals, port hinterlands and the coordination
of all forms of inland transportation with ocean shipping;
cargo handling equipment, methods of cargo transfer through
deck hatches and side ports; methods of securing port dispatch
and reducing cargo handling costs; the design of the ship with
reference to cargo transfer; longshore labor problems and
decasualization of longshore labor. (Not offered Nov. 1944-
June 1915.)
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DESCRIPTION OF SUBJECTS

METEOROLOGY
SUBJECTS 14'00 To 14'99

14'11. DESCRIPTIVE METEOROLOGY I (B). A simplified
treatment, as non-mathematical as possible, of the following
topics: (1) composition and structure of the atmosphere;
(2) elementary thermodynamics of the atmosphere; (3) heat
balance of the atmosphere, radiation equilibrium and the
stratosphere; (4) condensation phenomena, both the physical
processes of formation and characteristic forms; (5) the circu-
lation principle, geostrophic wind, gradient wind, the role of
friction in the vertical wind structure. Humphreys: Physics
of the Air.

14'12. DESCRIPTIVE METEOROLOGY II (B). Continua.-
tion of 14'11, with the following topics: (6) the general circula,
tion of the earth's atmosphere, r6le of the secondary circula,
tions; (7) the secondary circulations - monsoon or seasonal
types (continental vs. maritime conditions), migratory types
(extra-tropical vs. tropical), fronts and air masses; (8) tertiary
(local) circulations - local convection, whirlwinds, showers,
thunderstorms, tornadoes, land and sea breeze, drainage winds,
fohn winds, local turbulence eddies; (9) diurnal and seasonal
variations of the meteorological elements; (10) factors con-
trolling long-period climatic changes. Humphreys: Physics of
the Air.

14'14. LONG RANGE WEATHER FORECASTING (A). (Not
offered Nov. 1944-June 1945.)

14'15. ELEMENTS OF LONG RANGE FORECASTING (A).
A simplified discussion of the basic principles of long range
weather forecasting covering the statistical indices pertaining
to the general circulation of the atmosphere, mean charts,
anomaly charts, formation of forecasts, forecast verification,
etc. (Not offered Nov. 1944-June 1945.)

14'32. CLIMATOLOGY (B). A discussion of the climato-
logical elements and factors, the classification, distribution
and characteristics of the principal climatic zones. Regional
climatology.

14'41. SYNOPTIC METEOROLOGY I (A). The fundamental
principles of weather analysis: the meteorological elements
and their conservatism, air mass characteristics, stability and
instability and their relation to the weather phenomena; the
use of thermodynamical diagrams in analysis for forecasting;
international classification of cloud and hydrometeors; the
formation and transformation of air masses; the analysis of
the field of motion; and the relations between wind and
atmospheric pressure. Petterssen: Weather Analysis and Fore-
casting.

14'42. SYNOPTIC METEOROLOGY II (A). The principles of
weather forecasting: frontogenesis, frontal characteristics
classification of fronts, structure and development of extra-
tropical cyclones, isentropic analysis, practical rules and
formulae for extrapolating the movement and development of
pressure systems. Petterssen: Weather Analysis and Fore-
casting.

14'50. INTRODUCTORY METEOROLOGICAL LABORATORY.
Explanation of international weather symbols and airways
teletype code; decoding and plotting of daily weather reports;
basic meteorological observations; elementary principles of
surface weather map analysis.

14'51. SYNOPTIC LABORATORY I (B). Decoding and
plotting of the daily weather reports as transmitted by the

Department of Commerce teletype. Analysis of weather maps
and practice forecasting for selected stations.

14'52. SYNOPTIC LABORATORY 1(B). Analysis of weather
maps and practice weather forecasting for selected stations,
together with practice in special airways forecasting, utilizing
the teletype line sequences.

14'53. SYNOPTIC LABORATORY III (A). Continuation of
14-52. Advanced methods of analysis and forecasting with
special emphasis on the use of aerological diagrams, cross
sections, isentropic charts, etc.

14'611. THERMODYNAMICS OF THE ATMOsPHERE (A).
A review of classical thermodynamics. Thermodynamics
of the atmosphere with special emphasis on the role of water
vapor. Atmospheric statics. The theory and construction of
the common thermodynamic diagrams used in meteorology.

14'613. DYNAMIC METEOROLOGY I (A). Simple atmos-
pheric motions; geostrophic and gradient wind. Elementary
hydrodynamical concepts. Circulation. Relations between
fields of motion and of pressure in simple cases. Surfaces
of discontinuity between different air masses. Haurwitz,
Dynamic Meteorology.

14'62. DYNAMIC METEOROLOGY II (A). Theory of
atmospheric turbulence, wind distribution in the frictional
layer, vertical and lateral mixing. Energy transformations
in the atmosphere. Theoretical discussion of the general
circulation of the atmosphere. Survey of the wave theory
of extratropical cyclones. Haurwitz, Dynamic Meteorology.

14'64. DYNAMIC METEOROLOGY III (A). A more advanced
treatment of the dynamics and mechanics of viscous and non-
viscous fluids, as applied to the atmosphere. Dynamic stability
and the fundamentals of atmospheric wave motion.

14'71. ELEMENTARY PHYSICS OP THE ATMOSPHERE (B).
An elementary treatment of atmospheric radiation, the ozone
layer and the upper atmosphere, atmospheric electricity,
atmospheric optics, propagation of sound in the atmosphere,
and icing of aircraft.

14'72. PHYSICAL METEOROLOGY (A). A more detailed
study of radiation theory as applied to the atmospheric heat
balance; the structure and composition of the stratosphere
with special reference to the ozone layer. The theory of the
visual range; the physical theory of atmospheric condensation
and precipitation processes. (Not offered Nov. 1944-June
1945.)

14'81. OCEANOGRAPHY (A). An introductory subject
covering the principles and methods of physical and dy-
namical oceanography, and the current systems of the oceans
with special emphasis on their meteorological significance.
Sverdrup, Oceanography for Meteorologists.

14'91, 14'92. METEOROLOGICAL SEMINAR (A). Weekly
reviews and discussions by staff members and students, of
recent meteorological contributions published in current
periodicals, and of original research.

14'911, 14'912. METEOROLOGICAL SEMINAR I (A). Same
as 14-91.

14-95. SPECIAL PROBLEMS IN METEOROLOGY (A). Read-
ing, consultation and original investigation on meteorological
problems.

BUSINESS AND ENGINEERING ADMINISTRATION
SUBJECTS 15-00 TO 15'99

15'11, 15'12. INTRODUCTION TO BUSINESS MANAGEMENT
(B). Introduces the student to the functions and methods
of business. The principal topics are: corporate organization,
finance, accounting, production, marketing, with emphasis
on the interrelations between these functions. Considers
business problems in the order that they would be encountered
were a new business to be launched: survey for a new venture;
promotion, organization; personnel; operation -control; expan,
sion or liquidation. (Not open to Course XV; may be taken

as an elective in other Courses.) (15'12 not offered Nov. 1944-
June 1945.)

15'20. OCEAN SHIPPING ADMINISTRATION. (Not offered
Nov. 1944-June 1945.)

1525. INDUSTRIAL TRAFFIC MANAGEMENT (A). (Not
offered Nov. 1944-June 1945.)

1530. PERSONNEL MANAGEMENT. A study of personnel
management as a staff function to assist line executives. On
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BUSINESS AND ENGINEERING ADMINISTRATION
Business and Engineering Admin4stration Continued
the basis of case material, fundamental requirements for per-
sonnel work are discussed both as to the principles that build
and the problems that test constructive personnel policies.
Lecturqs anti discussion topics include: selection, placement
and follow-up of employees; basic problem of worker's atti-
tude toward authority; the plant as a social system; man-
power problems; recruitment, training and upgrading; man-
agement-union relationships; establishment and maintenance
of satisfactory working conditions; job analysis and grading;
employee evaluation; interviewing as a tool of management;
wage administration; employee counseling.

15'41. FINANCE. Deals with the principles of financial
organization and management. Following an introduc-
tory study of the modem business corporation, the student
examines the instruments and agencies used in finance -
corporate securities, investment banking and the exchanges,
proceeding thereafter to the problems of internal financial
control. Amon the topics considered are: promotion, valua-
tion, the financ al plan, the sale of securities and the adminis-
tration of income. Problems of expansion and the procedure
during failure and reorganization conclude the subject.
Specific cases Illustrate the principles and afford an oppor-
tunity for individual analysis. Throughout the course empha-
sis is placed on the changing character of financial manage-
ment, the growing demand for consideration of interests other
than those of the control group, and the development of new
relationships between business and government.

15'42. FINANcIAL PROBLEMS (B). Selected topics in the
fields of corporate and personal finance. Case studies in
internal financial administration of industry provide oppor,
tunity for applying to concrete situations the principles
developed in 15'41. Problems in personal finance constitute
the major part of the subject and include consideration of
investment, insurance and taxation.

15'46. FINANCIAL ADMINISTRATION OF INDUSTRY (A).
(Not offered Nov. 1944-June 1945.)

15'50. ACCOUNTING. Familiarity with the use and inter-
pretation of financial reports is an essential business tool.
ince analysis depends upon a knowledge of constituent

elements and their derivation, the subject begins with a brief
consideration of double-entry bookkeeping. The major part
of the term is devoted to a consideration of the problems
inherent in the typical financial statements. The form and
content of balance sheets and of profit and loss statements are
considered; the problems of surplus, depreciation and valuation
are studied. The subject concludes with an introduction to
methods of statement analysis. So far as is possible, reports
and accounting policies of actual companies form the basis
for discussion. Throughout the course emphasis is placed
upon interpretation of results. (Not open to students below
the third year.)

1551. INDUSTRIAL ACCOUlNrINc (B). The application
of accounting control to industry. Includes the principles
of cost analysis as applied to problems of nienufacturing,
distribution and administration. Teaching material is drawn
from a wide variety of business situations.

15'52. ACcoUNTING. This shorter subject has as its objec-
tive the introduction of the student to the elements of account-
ing. The preparation and structure of representative financial
reports to stockholders and creditors are examined in order
tha the student may understand their use and significance.
(Not offered Nov. 1944-June 1945.)

15'15. PROBLEMS IN ACCOUNTING PoLICY (A). (Not
offered Nov. 1944-June 1945.)

15'58. PROBLEMS IN ACCOUNTING CONTROL (A). (Not
offered Nov. 1944-June 1945.)

15'61. THE LAW OF CONTRACTS (B). Covers the entire
field of the law of contracts generally. Deals comprehensively
with the rules applicable to the formation of contracts, their
performance and discharge and also the rights of third parties
in contracts. The rules applicable to special kinds of contracts
such as ency, sales and negotiable instruments are treated
incidenay but not comprehensively.

15'62. THE LAW OF THE MARKET (B). Deals with the
rights and liabilities of buyers and sellers of goods and also

91)

the rules of law applicable to customary methods by which
purchases and sales are financed. Covers fully the uniform
law of sales and uniform law of negotiable instruments.

15'63. INDUSTRIAL LAW (B). Deals with the legal aspects of
the social control of industry through governmental agencies.
The constitutional powers and limitations of Federal and State
authorities are discussed, and the trends of administrative law,
past, present, and probable, are examined. In general, the
relationship between government and business as evidenced by
the rules and regulations which are currently developing, is
considered in detail with especial emphasis upon the financial,
production, and marketing problems arising therefrom. The
law relative to inventions and their management, commonly
called patent law, will be considered in detail.

15'64. THE LAW OF BUSINESS ORGANIZATION (B). (Not
offered Nov. 1944-June 1945.)

1510. PRoDUCTION. A basic treatment of the manu-
facturing process. Among the important topics covered are:
factory organization and personnel; fabricating and assembling
sequences- productive facilities, their selection, arrangement
and cord.nation; product design; purchasing; internal and
external transport of materials; inspection; stores; and salvage.
Classroom work is supplemented by plant visits and reports.

15'71. PRODUCTION (B). The application of the principles
of scientific management in production. Topics covered
include: production and expense budgets; production control
methods; standardization and simplification policies and
practices; the design and administration of wage systems,
new product control, and management engineering techniques.

15'72. TECHNIQUE OF ExECUTIVE CONTROL (B). A
survey of the means by which the line executive deals with
the working group. The student considers the nature of
executive responsibilities and methods of control; devices
for stimulating the desire of the employee to improve the
quantity and quality of his work; ways of collaborating with
other executives and functional specialists. Considerable
time is given to a study of common executive difficulties
with subordinates, associates and superiors.

15'73. MANAGEMENT LABORATORY (B). Work Simplifica-
tion and Time Study. Instruction in the technique of motion
study, an essential tool of modern management extensively
used for the simplification and standardization of manual
work. Includes such topics as process charts, micro-motion
and principles of motion economy, proper work-place layout,
labor-saving tools and equipment, assembly jigs, etc. Motion
picture films of industrial operations are used as case material;
instruction is given in labor relations involved in the introduc-
tion of work simplification; problems of employee training
are considered; and the bearing of motion economy upon
morale is discussed. Instruction in the use of the stop watch
for rate setting includes such topics as selected times, leveling
factors, fatigue study, allowances, base-rate evaluation.

15'75. MANUFACTURING ANALYSIS (A). (Not offered Nov.
1944-June 1945.)

15'76. MASS PRODUCTION METHODS (B). (Not offered
Nov. 1944-June 1945.)

15'81. MARKETING. For most commodities the cost of
distribution exceeds the cost of production. Therefore this
general subject deals with the broader social and economic
aspects as well as the managerial problems involved in market-
ing operation. Includes such topics as product policy, selection
of channels of distribution, brand policy, advertising and
sales promotion, customer relationships and problems of price
structure. Major emphasis is laid on the marketing of manu-
factured consumer goods, although some attention is given to
the marketing of industrial goods and agricultural products.
Instruction Is based primarily on the problem method, supple-
mented by reading assignments and conferences with market-
ing executives.

15'82. SALES MANAGEMENT (B). Familiarizes the student
with the operation of sales departments of manufacturing
and service organizations. Among the problems considered
are: product planning, market research, pricing, credits,
sales promotion and advertising, organization of the sales
department, selection, training, supervision and control of
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100 DESCRIPTION
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the sales force and administrative control of sales operations,
including budgets and selling costs. Class meetings are
devoted largely to discussions of actual business situations.
Several discussion sessions with marketing executives are
scheduled throughout the term. Written reports of both
detailed and memorandum character are assigned as are also
laboratory problems requiring use of original sales records.

15-83. MARKETING RESEARCH (B). (Not offered Nov.
1944-June 1945.)

1985. INDUSTRIAL MARKETING (A). (Not offered Nov.
1944-June 1945.)

15'86. NEw PRODUCr DEVELOPMENT AND REDUCTION
TO MARKETING PRACTICE (A). In the study of new product
development, attention is given to sources of ideas for new
or improved products and to methods for screening such ideas
in the light of potential market demand, costs, prices, and
suitability to the company's production and marketing
facilities. Attention is also paid to collaboration between the
technical development staff and the marketing staff, and to
problems of package design and the testing of market accepta,
bility. Reduction to marketing practice includes the considera-
tion of such topics as market analysis, sales forcasting, and
the development of a complete marketing plan for the new or
improved product. Treatment includes trade channels to be
used, prices and discount schedules, selection and coordination
- various sales promotion devices, and provisions for periodic
appraisals of effectiveness. Major emphasis is given to con-
sumer products.

15-88. ADVERTISING (B). (Not offered Nov. 1914-June
1945.)

15'92. INDUSTRIAL PROBLEMS (B). Coordinates the
previous subjects which the student has taken. With the
collaboration of oprating executives, government repre-
sentatives and military officials, students have surveyed

OF SUBJECTS

the field of managerial activities and problems currently
shouldered by industrialists. Field interviews, conferences,
classroom presentations, case problems and discussions serve
to reflect the interdependence of marketing and contract-
procurement, finance, accounting, production and labor, and
the interrelations of the going business as a whole with govern-
ment and the public.

15'94. CONTEMPORARY PROBLEMS SEMINAR (A). (Not
offered Nov. 1944-June 1945.)

15'95. SPECIAL PROBLEMS IN MANAGEMENT (A). For
graduate students who desire to do advanced work or to carry
out some special investigation of a management problem not
specifically covered elsewhere and not qualifying as a thesis.
Hours and credit to be arranged. May include readings,
conferences, laboratory and fieldwork, and reports.

15'96. ADMINISTRATIVE THEORY AND PRACTICE (A). 'Not
offered Nov. 1944-June 1945.)

15-97. SEMINAR IN BUSINESS ADMINISTRATION (A). (Not
offered Nov. 1944-June 1945.)

THESIS. To complete the requirements for graduation
every student enrolled in the Department conducts an original
investigation of a problem, pre erably one of practical value
to industry, in the field of management or engineering. The
purpose of the thesis is threefold. It gives the student experi-
ence in applying the scientific method and specific research
techniques to a typical business problem; it aids him in .. ,el-
oping the ability to achieve constructive results on his own
responsibility; it teaches him how to present his conclusions
in convincing manner.

GRADUATE THESIS (A). Original research in the field of
business administration. The purpose of such work is to
ascertain the student's ability to make a contribution to
existing knowledge.

AERONAUTICAL ENGINEERING
SUBJECTS 16'00 TO 16'99

16'01, 16'02. INTRODUCTION To AERONAUTICAL MECHAN-
ics (B). Elementary dynamics of particles, fluids, and solid
bodies, with applications to aeronautics.

16'03. HYDRODYNAMICS AND ITS APPLICATION TO AERO-
NAUTICS (A). Selected advanced topics in continuation of
16-02, including the theory of flow potentials, the flow equa,
tions of Euler, the energy equations of Bernouilli and Kelvin,
ideal two-dimensional flo- i, theory of finite wings and wing
combinations, instabilit of discontinuous layers, and bound-
ary laver.

16'04. HYDRODYNAMICS AND ITS APPLICATION TO AERO-
NAUTICS (A). Continuation of 16'03 with practical application
of its theory and methods-

16'07, 16'08. ADVANCED TOPICs IN AEROMECHANICS
(A). -A detailed study of several aeromechanic problems of
practical importance which are too long and too difficult to be
included in 16'03 and 16'01. Particular attention given to
the mechanics of airplane spin and of wing and tail flutter,
and of air flow at compression speeds to advanced phases of
boundary layer phenomena as they affect burbling, also to
the problem of sound reduction and vibration damping
directed toward greater passenger comfort, and to similar
problems as time allows.

16,10. APPLIED AERODYNAMICS (B). Application of
aerodynamic theory to airplane design and aircraft propellers.
Warner, Airplane Design, Vol. 1; Weick, Aircraft Propeller
Design.

16'11. AIRPLANE PERFORMANCE (B). Discussion of the
combinations of characteristics of airplane, propeller, and
engine as they affect the performance of the airplane. Warner,
Airplane Design, Vol. 1; Weick, Aircraft Propeller Design.

16'13. AIRPLANE STABILITY AND CONTROL (B). General
theory of longitudinal and lateral stability, controllability
and maneuverability of airplanes.

16'14. AIRPLANE DESIGN PROBLEMS (B). Lectures,
discussions and drafting-room exercises devoted largely to
the choice of type of airplane to be used for a given service.
Several problems are assigned, and each student makes a
selection of type, executes a preliminary design and estimates
the airplane weight and performanre. Warner and Johnson,
Aviation Handbook.

16'17. AIRPLANE DESIGN PRACTICE (B). Actual practice
in design. Each student carries through the "layout" and
calculations for a simple airplane. Niles and Newell, Airplane
Structures.

16'20. STRUCTURES. A subject covering outer forces,
reactions, shears and bending moments, the use of influence
lines, the three moment equation, torsion and bending on
simple sections, the design of members subjected to flexure
only, the analysis of trusses by algebraic and graphical meth-
ods and the design of simple columns. Niles and Newell,
Airplane Structures.

16'21. STRUCTURES (B). Covers the analysis of fittings
and allied details, the use of the generalized three moment
equation, the fundamental concepts of various methods for
determining deflection of beams and trusses and the fundamen-
tals of the method of least work. Niles and Newell, Airplane
Structures.

16-22. AIRCRAFT STRUCTURES (B). Covers applications
of the methods of least work and deflections to the analysis
of indeterminate structures, the elements of the analysis of
space framework, the use of methods of analysis currently
employed in the design of all-metal aircraft and a consideration
of the assumptions used in the determination of design load
factors and load distributions specified for use on commercial
airplanes. Niles and Newell, Airplane Structures.

16'25. ADVANCED AIRCRAFT STRUCTURES (A). The
exact content of this subject varies somewhat from year to
year as new methods of analysis become available for examna-
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tion. Particular attention is paid to the investigation and
development of methods for the analysis of all-metal airplanes
and considerable time is spent on applications of the theory
of elasticity to problems involving stiffened sheet in compres-
sion, plates under normal load and similar problems. Niles
and Newell, Airplane Structures.

16'34. AIRCRAFT INSTRUMENTS (B). Lectures and prob,
lems comprising a survey of aircraft power-plant, flight and
navigation instruments and meteorological instruments. This
subject is intended as an elective for students not specializing
in instruments and as a background for the more advanced
problems treated in 16'42.

16'37. INSTRUMENTATION (A). An adaptation of subject
16'41 to meet the needs of U. S. Naval Officers.

16'38. INsTRUMENTS (A). An adaptation of portions of
subject 16-12 to meet the needs of U. S. Naval Officers.

16'41. INSTRUMENTATION (A). Principles of instrument
analysis with particular emphasis on dynamic performance.
Generalized methods applicable to instrument problems are
developed from the theory of one-dimensional systems.

16'42. AIRCRAPT INSTRUMENTS (A'. Detailed dynamic
analysis of various aircraft flight instruments using the
methods developed in 1611.

16'43. INSTRUMENTS LABORATORY (A). To be taken

simultaneously with 1'11. Principles developed in 16'41
are applied to typical instrument problems.

16-44. METEOROLOGICAL INSTRUMENTS (B). Methods

and instruments used to obtain and evaluate meteorological
data. Lectures on the fundamental principles involved are
accompanied by laboratory and field exercises. The student
carries out calibrations of typical barographs, thermographs,
meteorographs, and radiometeorographs. Wind velocity
measurements are made with the theodolite and sounding
balloons. Actual observations made with these instruments
are plotted on various meteorological charts in a form suitable
for synoptic or dynamic studies.

16-45. SPECIAL PROBLEMS IN AERONAUTICAL AND METE-
OROLOGICAL INSTRUMENTS (A). Problems of interest to prop-
erly qualified individual students are studied in consultation
with the instructor.

16'46. VIBRATION MEASUREMENTS (A). Methods and
instruments used to obtain and interpret data on mechanical
vibrations are studied. Lectures and laboratory exercises are
devoted to consideration of the possibilities and limitations of
mechanical, optical and electrical instruments for measuring

vibrations. Electromagnetic, piezoelectric, carbon and wire
resistance pickup units are studied. Cathode ray and electro-
magnetic oscillographs are used for making visual observations
and photographic records irom internal combustion engines
and other sources of vibration. The analysis of complex
vibratory motions into harmonic components is illustrated
by laboratory exercises.

16'47. INSTRUMENT DESIGN PRACTICE (A). Familiarizes
the student with instrument design practice. Designs of
typical instrument c'Jmponents are carried out emphasizing
the methods of fabrication used in the instrument field.

16'48. INSTRUMENT DESIGN PRACTICE (A). A continua-
tion of 16'47 in which the student carries out the design and
constructs a working model of a complete instrument.

16-52. AIRCRAFT PROPELLER DESIGN (A). Theory and
practice of propeller design including the study of propeller
stresses. Classroom work is supplemented by actual design
practice. Weick, Aircraft Propeller Design.

16'53. ADVANCED AIRPLANE ENGINE DESIGN (A).
Advanced problems in the design of airplane engines, including
drafting room layouts.

16'54. ADVANCED AIRPLANE ENGINE DESIGN (A).
Continuation of 16-53, including the design of superchargers,
reduction gears, etc.

16'60. ADVANCED AERONAUTICAL PROBLEMS (A). Covers
individual advanced work by properly qualified graduate
students. Problems are selected in consultation with the
instructor, and the hours are arranged to suit the individual
case.

16-62. AERONAUTICAL LABORATORY (Bi. Lectures on
the methods and equipment used in aeronautical research,
and experience in the making of tests in the Institute wind
tunnels.

16'63. AERONAUTICAL LABORATORY AND RESEARCH
METHODS (B). A continuation of 16'62, with lectures on
more advanced laboratory methods, and on free-flight testing,
together with training in the application of these methods.

16'75. CONSTRUCTION DETAILS OF AIRCRAFT (B). Draft-
ing board problems and lectures dealing with the detail design
of the airplane structure, and power plant installation.

16*81. AERONAUTICS (BL Aircraft and the general
principles of flight.

16*82. AERONAUTICS. Introduction to aircraft and the
general principles of flight.

BUILDING ENGINEERING AND CONSTRUCTION
SUBJECTS 17'00 TO 1799

17'22. BUILDING CONSTRUCTION. A study of the con-
struction of Third Class Buildings, with particular reference to
the residence. The fundamentals of the assembly of various
materials commonly used in such construction are discussed
together with their proper relationship and the sequence in
which they are ordinarily combined in the field. Improved
details of construction and the use of new materials are intro-
duced. The work is carried on by class discussions and by
supervised basic problem analysis in the drafting room.
Dipartmental Notes.

17'31. BUILDING CONSTRUCTION. A study of Second
Class Buildings. This type of construction involves the
combination of word and masonry, or exposed steel, wood
and masonry, in semi-fireproof or heavy timber construction.
Introduction to foundation problems, exterior walls interior
frames and floor systems, and an integration of all factors
into the finished building, are studied in the same manner as
in 17'22. Departmental Notes.

17'32. BUILDING CONSTRUCTION. A study of the con-
struction of First Class Buildings with special reference to
those with reinforced concrete and structural steel frames.
Heavy foundations, shoring, the relation of the frame to
the exterior walls, the floor arches, the interior partitions, the
mechanical equipment, the electrical services and the archi-

tectural balance are studied in the same way and in proper
sequence, as in the previous courses in Building Construction.
Departmental Notes.

17'33. BUILDING CONSTRUCTION. A continuation of the
study of Third Class Buildings, and the study of the applica-
tion of Second Class construction to light construction. Build-
ing and zoning codes and their restrictions upon Housing are
studied and more rational approaches to flexible public
controls for low-cost construction are discussed and analyzed.
Modem systems, materials and services for home construction
are codrdinated with a study of their economic effects. Costs
as affected by labor policies and field procedures are analyzed.
The work is carried on by class discussions and supervised
problem analyses. Departmental Notes and Collateral Reading.

17'34. BUILDING CONSTRUCTION. A study of the applica-
tion of the principles of mass production to Housing. The
various proposals for low-cost housing are analyzed and the
possibilities for the development of mass production proce-
dures using structural and wall and floor panels are explored.
The development of plans on a modular basis with the maxi,
mum of interchangeability and demountability is studied.
The effects of materials on details and methods are considered.
The work is conducted by class discussions, collateral reading,
and supervised drafting room studies.
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17'40. ESTIMATING AND JOB MANAGEMENT (B). A study
of two of the important functions exercised by the builder,
dlesr *.ad to give a knowledge of the basic units into which each
es? .:ate Is divided, together with a breakdown of such units
into man-hours and materials required. Includes lectures and
discussions on job flanning, contract relations, labor relations,
safety in construct on and the business espects of contracting.
Pulver, Construction Estimates and Costs.

17'41, 17,42. CONSTRUCTION PRoBLEMs (B). A continua-
tion of previous courses in Building Construction. A critical
study of the factors involved in specifications, details and
construction procedure for an actual job in progress, or for
an approved project in the field. The student is required to
devise and discuss original ar d alternate specifications and
methods from those used or proposed in the actual project.

17'52. STRUCTURAL PROBLEMS. The first part of this sub.
ject is intended to establish a connection by graphical and
analytical methods between the study of applied mechanics
and structural theory. The student is enabled by graphical
analysis actually to see stress distribution and is thereby
afforded a more visual concept of stress analysis. This proce-
dure is applied to forces, homogeneous and nonhomogeneous
beams of wood and steel and reinforced concrete, trusses and
masonry piers and arches. The latter part of the subject is an
application of these studies to structural design in timber,
including the analysis of compound beams, trussed girders,
floor frames of wood, roof trusses and details, timber and
concrete-filled columns, and other details common to heavy
timber construction. Wolfe, Graphical Analysis; Fuller and
Johnston, Applied Mechanics, Vol. II; Voss and Varney,

ood Construction.
17'53. STRUCTURAL DESIGN (B). A study of the struc-

tural design of reinforced concrete building frames, including
the development of the theory of design, consideration of
specifications, design of solid and ribbed slabs, beam and
girder frames, flat slab systems, columns and footings. Special
consideration is given to economy in design. Peabody, Design
of Reinforced Concrete Structures.

17'54. STRUCTURAL DESIGN (B). A study of the design
of structural steel building frames, including the design of
typical floor-arch systems, rolled and built-up beams and
girders, design of details, truss analysis, columns and founda-
tion problems. Special attention is given to general steel
framing In its relation to architectural details and the applica-
tion of structural design to shoring and underpinning. Voss
and Varney, Steel Construction.

17'56. STRUCTURAL DEsIGN. A study of the structural
design of simplified frames in steel and reinforced concrete.
The theory of the design of slabs, beams, columns and footings
for light occupancy buildings is developed. The usual engineer-
ing procedures for the design and preparation of the working
drawings for such buildings is followed. The subject is an
abbreviation of the work given in 17-53 and 1754. Peabody,

OF SUBJECTS

Design of Reinforced Concrete Structures; Voss and Varney,
Steel Construction.

17,70. MATERIALS. The application and amplification of
fundamental pivsical and chemical phenomena to the field
of building materiAls. The work consists of lectures and dis-
cussions with assigned reading.

17,71. MATERIALS - WOOD, PLASTICS AND ORGAN;.
PRODUcTS. Mechanical and physical properties of wood are
studied in relation to growth, major and minor-structure and
other characteristics which influence its use in the construction
and engineering fields. Volume changes, moisture content,
preservative treatment, wood products, identification, and
selection of species for various uses. The fundamental proper-
ties and uses of plastics, and the basic characteristics of paints
and fabrics used in construction are included. Class discus-
sions are augmented by reports on assigned collateral reading.
Wood Handbook; Leighou, Chemistry of Engineering Materials;
Departmental Notes.

17'72. MATERIALS - MASONRY. Begins with a study of
the geological origin, sources and composition of masonry
materials together with their conversion into usable building
forms. Clays and clay products, cements and lime, concrete
aggregates, composition and qualities of mortars, natural and
cast stone, gyr:'m products and various masonry specialties
are taken up from the standpoint of construction and engi,
neering design. Class discussions are augmented by reports
on assigned collateral reading. D - ;rtmental Notes.

17-73. MATERIALS - MET. LS. The work in metals begins
with alloy diagrams and their interpretation, followed by
consideration of the more important non-ferrous alloys and a
more detailed discussion of the ferrous metals, their properties
and heat treatment. Supplementing this work is the chemistry
of corrosion and welding theory and practice. Class discus-
sions are augmented by reports on assigned collateral reading.
Williams and Homerberg, Principles of Metallography; Depart-
mental Notes.

17-74. MATERIALS. Lectures and laboratory work for
students in Architecture and City Planning. The work covers
the same field as 17,72. Laboratory exercises on the methods
of making physical tests for the properties of the more com-
mon engineering materials, and a study of their behavior under
stress are included.

17-77. SPECIAL PROBLEMS IN BUILDING MATERIALS (A).
Offered for graduate students whose previous training fits
them to undertake research in connection with the physical
behavior of building materials, and the effect of the physical
and chemical properties of the constituents of the materials
on this behavior.

17-80. THESis SEMINAR. For discussion of subjects for
thesis studies, and the preparation of plans and schedules for
such studies; conferences to discuss selected subjects. Methods
and techniques of reporting are studied and emphasis is
placed upon concepts and presentation, both written and oral.

GRAPHICS
SUBJECTS DI To D99

D11. ENGINEERING DRAWING. Instruction in the correct
use of drafting instruments and materials. Practice in letter-
ing. The theory of projection drawing. Drawing in ortho-
graphic, isometric, oblique and perspective projection. Prac-
tice in dimensioning, the making of dimensioned freehand
sketches of machine parts abd the accurate detail and assem-
bly drawings from the sketches. Tracing in ink and pencil on
cloth or paper of the finished drawings. A part of each exercise
is devoted to a lecture. Svensen, Essentials of Drafting.

D12. DEscRIPTivE GEOMETRY. A study of the funda-
mental concepts of descriptive geometry, including reference
systems, representation of the 'int, line and plane; funda-
mental problems of position, of perpendicularity and of
measurement. The solutions of the fundamental problems are

checked by the methods of analytic geometry. A study of
the various surfaces and solids, their sections, developments
and intersections. Finally, the application of descriptive
geometry to certain problems arising in engineering practice.
Especial emphasis is placed on the ability to visualize the
problems, and the processes involved in their solution. A
part of each exercise is devoted to a lecture. Notes on Descrip-
tive Geometry.

D31. NOMOGRAPHY. The nomographic method of solving
equations in three or more variables and its application to
scientific and engineering data. The subject matter includes
a study of functional scales, network charts, simple nomo-
graphic relationships derived from plane geometry.



ECONOMICS AND SOCIAL SCIENCE
SUBJEcTs Ecl TO Ec99

Ec11T. ECONOMIC PRINCIPLES. Ranges over a wide field
of economic analysis concentrating on: forms of business
organization the determination and behavior of costs and
prices, distribution and exchange, the theory of money, inter-
national trade, and the influence of technological and other
changes on the volume of production and empoyment. Busi-
ness cases will be used especially in the study of costs, and
practical problems will be integrated with the analysis.

Ec12T. INDUSTRIAL ECONOMICS. An examination of par-
ticular American industries with special attention to (1) the
degree of monopoly and competition, (2) means of restoring
competition, (3) the patent question, (4) regulation of public
utilities, (5) public policy in relation to private enterprise,
(6) the impact of the business cycle. Tools of analysis learned
in the preceding subject in Economic Principles will be
applied in case studies.

Ec15. ECONOMIC PRINCIPLES. Covers the same ground
as Ed iT. Restricted to graduate students for whom it is
especially designed.

Ec17, Ec18. ECONOMIC ANALYSIS (A). A review of the
interdependent growth of theory and fact, followed by a
study of the general theory of equilibirum under competition
and monopoly. Findings will be revalued under conditions
which more closely approach reality. (Not offered Nov. 1944-
June 1945.)

Ec19. MATHEMATICAL APPROACH TO ECONOMICS (A).
Lectures and discussions in the use of mathematical methods
in all fields of economics. The topics included will vary from
year to year. (Not offered Nov. 1944-June 1945.)

Ec24. ScHOOLs OF ECONOMIC THOUGHT (A). A compara'
tive analysis of the economic ideas developed by different
groups of economists in recent times. (Not offered Nov. 1944-
une 1945.)

Ec26. BUSINESS CYCLES (A). A statistical historical, and
theoretical examination of the determinants of income, pro-
duction and employment. Modern methods are brought
to bear on problems of analyses, forecasting, and control.
(Not offered Nov. 1944-June 1945.)

Ec28, Ec29. ECONOMICS OF TECHNOLOGICAL CHANGE (B).
A general survey of the factors influencin the development
of industrial research and technology and the economic effects
of technological change on investment and the business cycle.
Attention is given also to the role of the government in pro-
moting technological progress in this country and abroad.
(Not offered Nov. 1944-June 1945.)

Ec32. ELEMENTARY ECONOMIC STATISTICS. Frequency
distributions, averages, index numbers, time series, simple
correlation, and elementary analysis of variance.

Ec37. ADVANCED ECONOMIC STATISTICS (A). Special
topics in economic statistics. The topics will vary from year
to year. (Not offered Nov. 1944-June 1945.)

Ec38. INDUSTRIAL STATIsTICS (A). Application of statis-
tical principles to (1) design and analysis of laboratory and
factory experiments, (2) process and final inspection and (3)
control of the quality of industrial output.

Ec39. STATISTICAL INFERENCE (B). Probability distribu,
tions, their origins and properties; sampling theory; statistical
estimation; the testing of simple hypotheses. The exposition
is mathematical. Some familiarity with statistical methods is
assumed.

Ec40. MONEY AND BANKING. Forms of money and credit,
credit instruments and institutions, commercial banking,
price levels, monetary and banking policies.

Ec47. INvBSTMENT FINANCE (A). Investment securities,
corporate promotion, business expansion, working capital
requirements, business failure and corporate reorganization
are examined from the points of view of the business executive
and of the investor. ( op.n to Course XV students.) (Not
offered Nov. 1944-June 1945.)

Ec4. INvEsTMBNT ANALYSIS (A). The investment
characteristics of enterprises and methods of analyzing their

securities. Corporate reports and their interpretation. Invest-
ment canons and their limitations. (Not offered Nov. 1944-
June 1945.)

Ec49. PUBLIC FINANCE (B). An examination of the ex-
penditures and revenue systems of federal and local govern.
ments in the United States, and a study of the effects of vari-
ous fiscal policies and methods upon the social and economic
development of the community. (Not offered Nov. 1944-June
1945.)

Ec50. BANKING AND FINANI.E. (Not offered Nov. 1944-
June 1945.)

Ec54. CORPORATIONS (B). Intended to meet the needs
of those students whose professional interest may be in
scientific or engineering fields, but who desire some knowledge
of corporate organization and finance and the social and
political problems of business. (Not open to Course XV
students.) (Not offered Nov. 1944-June 1945.)

Ec56. PROBLEMS IN INDUSTRIAL ECONOMICS (B). A sur-
vey of the economic problems faced by small and large enter-
prises, and the public policies developed to meet these prob-
lems under conditions of competition and monopoly. (Not
offered Nov. 1944-June 1945.)

Ec59. INTERNATIONAL ECONOMICS (A). A study of the
conditions of international economic equilibrium and the
operation of adjusting mechanisms as they are affected by
recent national policies with respect to trade, finance, money,
and exchange. (Not offered Nov. 1944-June 1945.)

Ec63. LABOR RELATIONS (B). Attention will be given to
the development of the labor movement, to the growth and
present status of labor legislation, and to the broad economic
questions raised by these trends. The latter part of the course
will deal with the major concrete questions of labor relations
as they are encountered in industry today - wage determi-
nation, seniority and layoff methods, grievance procedure,
technological changes, union-management cooperation, etc.

Ec64. INDUSTRIAL RELATIONS (B). With the tools
acquired in Ec63, students will analyze and discuss case
situations in current industrial relations.

Ec66. SEMINAR IN INDUSTRIAL RELATIONS (A). A small
group of qualified students is invited for constructive partici-
pation in developing "situational thinking" as a distinctive
approach to industrial relations. (Not offered Nov. 1944-
June 1945.)

Ec67, Ec68. SEMINAR IN LABOR PROBLEMS (A). A study
of the background and present nature of labor problems in
the United States. The topics will vary somewhat from
year to year. (Not offered Nov. 1944-June 1945.)

Ec72. AMERICAN GOvERNMENT. The governmental
process in the United States viewed historically and function,
ally. The development of the American system will be studied
in relation to the changes that have taken place in political
ideas both in this country and abroad. (Not offered Nov.
1944-June 1945.)

Ec78. GOVERNMENT CONTROL OF INDUSTRY (A). A
study of the relationship of the state to economic activity.
Attention will be centered on the United States, but com-
parison will be made with medieval guild control, the policies
of mercantilism and with contemporary foreign systems. (Not

-offered Nov. 1944-June 1945.)
Ec83. URBAN SOCIOLOGY. Social characteristics of urban

and rural communities and the problems which arise in cities
in connection with the provision of facilities for housing,
industry, government, education, recreation, and transporta-
tion. (Not offered Nov. 1944-June 1945.)

Ec85, Ec86. LAND EcoNoMIcs (B). Principles of the
classification and utilization of urban and rural land. Policies
of the conservation and control of land and their effects on
social development.

Ec88. BUILDING ECONOMICS. (Not offered Nov. 1944-
June 1945.)
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104 DESCRIPTION OF SUBJECTS
Eonomics and Social Science Continued

Ec91, Ec92. ECONoMIC SEMINAR (A). Consideration of The following subjects are offered as General Studies.special social problems or economic problems of particular For description of subjects see Division of General Studies.inidustries. (Opmr to graduate students only.)
Lc93, Ec4. INDUSTRIAL EcONOMICs SEMINAR (A). G71. INTRODUCTORY PSYCHOLOGY.

Readings, discussions, reports on such topics as industrial
price policies, government regulation of industry, competitive G74. PSYCHOLOGY IN INDUSTRIAL RELATIONS.
practices and other phases of industrial economics.

Ec95, Ec96. SOCIAL SCIENCE SEMINAR (A). Reading, G75. HUMAN RELATIONS.
discussion, and case work relating to the non-economic G76. HUMAN RELATIONS.
aspects of human behavior and human relations in the per-
spective of modern social and industrial conditions. G79. COMPARATIvE POLITICAL INSTITUTIONS.

ENGLISH AND HISTORY
SUBJECTs El To E99

ElI. ENGLISH COMPOSITION. A study of the principles of
effective written and oral communication. Particular atten-
tion is given to the logical organization of papers and talks
and to the precise and coherent expression of facts and opin-
ions. Numerous papers and speeches are required. Confer-
ences with the instructor are held at frequent intervals.

E12. ENGLIsH COMPOSITION. A continuation of Eli.
E21T. THE UNITED STATES IN WORLD HISTORY. Presents

the position of the United States in world civilization. Covers
not merely the evolution of American political and social
institutions as such, but also the ways in which the growth
of the United States has influenced and been influenced by
developments and forces in the rest of the world. The arrange-
ment of material is topical, rather than strictly chronological or
national. Economic, social, and governmental institutions and
trends will be dealt with much more fully than will the narra-
tive details of history. The first term covers the period
1600-1870.

E211. HISTORY OF THOUGHT. Traces the historical con-
nection between present day ideas, and the theories of the
great thinkers in science, philosophy, government, and eco-
nomics from 1200 to 1789. (Not offered Nov. 1944-June 1945.)

E212. LITERATURE. Provides a comprehensive view of
some of the writings of outstanding western world authors.
Only men in the first rank are dealt with, and their works are
studied with the object of showing their place in world litera-
ture. Begins with classical Greek literature and ends with the
age of enlightenment. (Not offered Nov. 1944-June 1945.)

E22T. THE UNITED STATES IN WORLD HISTORY. A con-
tinuation of E21T from 1870 to the present time.

E221. HISTORY OF THOUGHT. A continuation of E211 from
1789 to the present time. (Not offered Nov. 1944-June 1945.)

E222. LITERATURE. A continuation of E212 from the

g of enlightenment to the present time. (Not offered
Nov. 1944-June 1945.)
E25. ENGLISH COMPOsITION. Students who in the collec-

tive judgment of members of the Department of English and
History have failed in E22T to meet certain standards of
expression and therefore have received a Composition D will
be required to take this subject, It may be prescribed at an
time or juniors and seniors whose use of English in the r
professional courses is unsatisfactory. Instruction will be
carried on in frequent group meetings and in individual
conferences, at hours to be determined by the instructor.
No credit will be given for this subject.

E33. REPORT WRITING. Practice in writing simple mem-
oranda, business letters, and comprehensive sckntific reports.
The search of the literature of subjects pertaining to the
thesis in Chemistry, the arrangement of the material, and its
presentation in oral and written report form. (Open to Course
V students only.)

E35. REPORTS. The preparation and presentation of
business and engineering reports. Practice in the investigation

of subjects, the arrangement of material and its presentation in
report form. Subjects covered range from simple memoranda
and business letters to longer, more comprehensive reports.
Emphasis is placed both on written reports and on oral
presentation before committees.

E43, E44. SEMINAR IN ECONOMIC AND INDUSTRIAL HIs-
TORY (A). An historical study of the economic concepts and
institutions which have governed the production and distri-
bution of goods since the Middle Ages. Particular attention
will be given to the evolutionary character of economic
institutions and to the development of modern industrial
organizations. Two full year subjects in Social Science will be
required as preparation for admission to the subject.

The following subjects are offered as general studies. For
description see Division of General Studies.

Gi. HISTORY OF SCIENCE.
G2. HISTORY OF SCIENCE.
G7. PROBLEMS OF MODERN PHILOSOPHY.
G12. SEMINAR IN BIOGRAPHY.
G17. PROBLEMS OF THE FAR EAST. (Not offered Nov.

1944-June 1945.
G19. INTRODUCTION TO LATIN AMERICAN PROBLEMS AND

INSTITUTIONS.
G25. SOCIAL AND INDUSTRIAL HISTORY OF MODERN

EUROPE. iNot offered Nov. 1944-June 1945.)
G26. SOCIAL AND INDUSTRIAL HISTORY OF THE UNITED

STATES. (Not offered Nov. 1944-June 1945.)
G27. MILITARY HISTORY AND POLICY OF THE UNITED

STATES.
G31. ADVANCED COMPOSITION.

G32. ADVANCED COMPOSITION.
G34. AMERICAN LITERATURE. (Not offered Nov. 1944-

June 1945.)
G35. CONTEMPORARY ENGLISH LITERATURE. (Not offered

Nov. 1944-June 1945.)
Gt. PUBLIC SPEAKING. (Not offered Nov. 1944-June

1945.)
G39. READING SEMINAR.
G40. THE BIBLE As LITERATURE. (Not offered Nov. 1944-

June 1945.)
G42. SHAKESPEARE.
G61. CONTEMPORARY FINE ARTS.
G62. HISTORY OF MUSIC.
G63. INTRODUCTION TO MUSIC.
G67. PRINCIPLES OF DEBATING. (Not offered Nov. 1944-

June 1945.)
G68. PRINCIPLES OP DEBATING. (Not offered Nov. 1944-

June 1945.)
G82. INTRODUCTION TO INTERNATIONAL RELATIONS.

T,
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CENERAL ST~uLES

HUMANITIES AND SOCIAL SCIENCES

URING each regular academic year, in addition torequired courses in mathematics, science, engineering,
and modern languages, undergraduate students will be

expected to carry one course in the general field of the humani-
ties and social sciences. In the second half of the third year
and in the fourth year a limited number of options will be
permitted. The list of options may be modified or extended
from year to year.

The codrdinated program in the humanities and social
sciences is expected to become fully operative in the near
future. During the transition period students may select
General Studies from a list which will be announced each
term.

FIRST YEAR
First Term ENGLISH COMPOSITION ............... .. 3-5
Second Term ENGLISH COMPOSITION .... -.- .... .... 3-5

SECOND YEAR
First Term THE U. S. IN WORLD HISTORY ........ .3-5
Second Term THE U. S. IN WORLD HIsTORY ........ 3-5

THIRD YEAR
First Term
Second Term
Student's
Choice of

ECONOMIC PRINCIPLES ...............
( PSYCHOLOGY or

LABOR RELATIONS or
INDUSTRIAL ECONOMICS

FOURTH YEAR
HISTORY OP THOUGHT or

Student's MUsC AND THE FINE ARTS or
Choice of WESTERN WORLD LITERATURE or

INTERNATIONAL RELATIONS I
It is expected that a student will desire to follow the same

field through both terms.
ENGLISH COMPOSITION. Study of the principles of effective

written and oral communication. Particular attention is given
to the logical organization of papers and talks and to the
precise and coherent expression of facts and opinions. Numer,
ous papers and speeches are required. Conferences with the
instructor are held at frequent intervals.

THE UNITED STATES IN WORLD HISTORY. Presents the
position of the United States in world civilization. Covers not
merely the evolution of American political and social institu-
tions as such, but also the ways in which the growth of the
United States has influenced and been influenced by develop-
ments and forces in the rest of the world. The arran gment of
material is topical, rather than strictly chronological or
national. Economic, social, and governmental institutions
and trends will tb lealt with much more fully than will the
narrative details ot history. The first term covers the period
1600-1870, the second term, the period from 1870 to the
present time.

ECONOMIC PRINCIPLES. Ranges over a wide field of eco-
nomic analysis concentrating on: forms of business organiza-
tion, the determination and behavior of costs and prices, dis-
tribution and exchange, the theory of money, international
trade, and the Influence of technological and other changes on
the volume of production and employment. Business cases will

be used especially in the study of costs, and practical problems
will be integrated with the analysis. The main purpose will
be to develop in the student a capacity to apply the tools of
analysis to the economic problems he will meet as a business
man and a citizen in a changing world. Fundamental revisions
are being planned in the organization of material and in tech-
niques of teaching.

INTRODUCTORY PSYCHOLOGY. In recent years a fusion of
the experimental-academic approach with the clinical-medical
background and experience has given rise to a new way of
thinking about human behavior. Out of the practice of ther,
apists who solve daily the problems of real life, backed by an
increasing amount of experimental evidence comes the rough
shap of a new systematic approach involving a dynamic
concept of the whole human being. This subject will be an
attempt through the use of this dynamic approach to answer
at the level of practical everyday living the commonest
questions of normal youth, "Why do we behave as we do?
How can we understand ourselves and those with whom we
associate?"

LABOR RELATIONS. Attention will be given to the develop-
ment of the labor movement, to the growth and present status
of labor legislation, and to the broad economic questions raised
by these trends. The latter part of the subject will deal with
the major concrete questions of labor relations as they are
encountered in industry today - wage determination, senior-
ity and layoff methods, grievance procedure, technological
changes, union-management cosperation, etc.

INDUSTRIAL EcONOMIcs. An examination of particular
American industries with special attention to (1) the degree of
monopoly and competition, (2) means of restoring competi-
tion, (3) the patent question, (4) regulation of public utilities,
(5) public policy in relation to private enterprise, (6) the
impact of the business cycle. Tools of analysis learned in the
preceding subject in Economics will be applied to case studies.

HISTORY OF THOUGHT. The optin in History of Thought
will consider the theories of the leading philosophers, scientists,
and social scientists, and the general trends of intellectual
history from the ancient Greeks to the present. The purpose
of the course is to give the students the background and per-
spective necessary for an understanding of the modern world,

MUsIC AND THE FINE ARTS. A course in the Fine Arts, one
term to be devoted to the history and interpretation of music,
and the other to such arts as painting and sculpture. This
course will include an opportunity for some training in the
methods of the graphic arts.

WESTERN WORLD LITERATURE. The course will present to
the student works of literature of the first rank for apprecia-
tion and enjoyment. As much emphasis will be placed on the
intellectual and historical background as is necessary to insure
intelligent understanding. From his contact with the course,
the student should be able to recognize the outstanding figures
of Western World literature and to gain first hand knowledge
of some of their writings.

INTERNATIONAL RELATIONS. This course will be divided
into two parts: (1) Geography, both political and economic,
with special attention to the problems of such regions as
Latin America; and (2) Comparative Analysis of political
institutions in various countries, especially the United States,
and such topics in international relations as organization for
world peace, modern diplomacy, and foreign trade policy.

GENERAL STUDIES

T HIS section includes subjects of a general and essentiallynon-vocational character which are offered for the pur-
pose of giving the student an opportunity of broadening

his education. When the coordinated program in the humani-
ties and social sciences goes into effect, these studies will be
optional electives without credit. So far as possible, the subjects
offered in any term, and the hours and methods of Instruction
will be planned to meet the needs of students who request

subjects of this type. The list will accordingly be modified
from time to time.

GI. HISTORY OF SCIENCE. The history of science from its
beginnings. The Babylonians and Egyptians, the develop-
ment and decline of Greek Science; the transmission of
science into Western Europe; the science of the Renaissance.
The subject centers around the physical and biological sciences,
but attention is paid to technical arts and sciences. Empha-
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106 DESCRIPTIO
General Studies Continued
sis is placed on the development of scientific spirit and
method. Illustrated by lantern slides.

G2. HIsToRY OF SCIENCE. A continuation of G cover-
ing in some detail the history of the various sciences to the end
of the eighteenth century. Nineteenth century science is
studied along the two lines of its most important development
-geology, biology, and the theory of evolution; chemistry,
physics, and the atomic nature of matter. Illustrated by
lantern slides. (Either G1 or G2 may be taken independently.)

G5. INTRODUCTION To ASTRONOMY. A survey of the
facts and theories relative to the solar system and the sidereal
universe. Illustrated by slides. Baker, Astronomy. (Not
offered Nov. 1944-June 1945.)

G7. PROBLEMs OF MODERN PHILOSOPHY. The self and
the will. Lectures and discussions, outside readings and
reports.

G8. HisToRY OF PHILOSOPHY. A general survey of
modern philosophy from the time of Descartes.

G9. GEOLCoY. A consideration of the forces which are
now modifying the earth and its inhabitants, and a history of
the changes! produced by these forces throughout the past,
both upon the earth and its life. Shimer, Introduction to arth
History.

GI. ORGANIC EvOLUTION. A discussion of evolution,
what it is and how it is shown in the organic world. There is
especial reference to the evolution of man, his physical ances-
try, his inherited impulses, and the development of his cultural
environment. Shimer, E- ution and Man.

G12. SEMINAR IN BIOGRAPHY. This seminar emphasizes
training in the preparation and oral presentation of papers
based upon the lives and works of some of the world's most
important philosophers, scientists, and statesmen. It also
gives opportunity for round table discussion of the questions
to which each generation must seek its answers.

G13. CARTOGRAPHY. A survey of the historical, cultural
and technical aspects of map-making and chart-making, with
laboratory projects individually selected by the students. (Not
offered Nov. 1944-June 1945.)

G20. FRENCH CIVILIZATION. A series of lectures and
outside readings in Inglish on the evolution of French civili-
zation as regards cities, forms of government, industries, arts
arid sciences literature, education, and social institutions.
Illustrated. f4o knowledge of French required. (Not offered
Nov. 1944-June 1945.)

G22. DEVELOPMENT OF TRANSPORTATION. A series of
thirty lectures an the history and development of transporta-
tion from the beginning down to the present day. It deals
with land, water and air transportation, and includes, as
transportation agencies, the railways, highways, ocean, coast-
wise and inland waters, and commercial airplanes. The influ-
ence of these means of transportation upon the industrial,
economic and social development of the world forms the
fundamental thesis of this subject.

G27. MILITARY HISTORY AND POLICY OF THE UNITED
STATEs. A course in American Military History. Some
attention will be paid to the tactics of colonial and frontier
warfare as well as those of the six important wars, but the
emphasis will be placed on broad strategic considerations and
on such problems as the development of mobilization, the
influence of sea power, and the rise of such services as the
Red Cross. Lectures, class discussions, papers.

G28. ECONOMic GEOGRAPHY. Deals with the seas and
the land masses of the world, with the geography of the
human races, with the world's resources in mineral wealth
and its. resources of plant and animal origin; also with the dis-
tribution of commodities, with manufactured products, with
the economic basis of world trade and with national control
of raw materials.

G29. TOPOGRAPHY IN THE WORLD WAR. The influence of
topography in directing military objectives is considered in
every theatre of the world war, and the influence of topog-
raphy in defense is considered for the areas which may
reasonably become involved. The course is illustrated with
abundant map studies and with lantern slides.
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G31. ADVANCED COMPOSITION. Further practice for
students interested in writing as an art. The composition of
larger prose units including short stories, essays, articles,
and verse. The subjects attempted and the forms employed
in the required weekly pa rs are determined by the student's
preference. Weekly conf erences.

G32. ADVANCED COMPOSITION. Continuation of G31.
G38. PUBLIC SPEAKING. Designed, through practice and

criticism, to afford knowledge of the principles of public
speaking and, in the process of doing so, to extend the range
of the student's intellectual interests. (Not offered Nov. 1944-
June 1945.

G39. READING SEMINAR. Offers an opportunity to read
good books under direction. The readings will be chdsen from
a selected list of the interesting and important works of the
past and the present. Each student's selection, made with the
advice of the instructor, will be given the unity of an interest
in a period or a subject. There will be written critical reviews,
oral presentations, and group discussions. The group will be
limited to fifteen students.

G45. HISTORICAL ASPECTS OF ARCHITECTURE. Designed
to introduce non-architects to the principles of the subject
including the historical, aesthetic, and practical aspects, and
the growth and development of :ommunities and cities. Lec-
tures, illustrated by slides, co cring the historical periods of
architecture and discussions conducted by members of the
Institute staff and outside lec'irers are supplemented by
reference reading, preparation ot ,:rs, and group confer-
ences. (Not offered Nov. 19441-June 1945.)

G48. CONVERSATIONAL GERMAN. The emphasis will be
on the practical use of essential conversational vocabulary and
forms, dealing largely with present day military life. Reading
matter will consist of descriptions of Army and Navy activi-
ties, equipment, mobilization, accounts of battles, etc.

G50. CONVERSATIONAL FRENCH. The emphasis will be
on the practical use of essential conversational vocabulary
and forms, dealing largely with present day military life.
Reading matter will consist of descriptions of Army and Navy
activities, equipment, mobilization, accounts of battles, etc.

G57. DANTE IN ENGLISH. A study of the Divine Comedy
in English translation with readings and lectures on the life
and times of Dante. (Not offered Nov. 194-1 June 1915.)

G581, G582. ELEMENTARY RUSSIAN. Elementary gram-
mar; practice in reading Russian. This subject should enable
a good student by the end of the year to read scientific articles
in Russian and at the same time lay the foundation for con-
tinued study of the language.

G66. THE ARTS OF THE BOOK. A study of paper, type,
and printing plates, their history and their effective combina-
tion to produce appropriatel designed printed material.
Among the topics treated will e the history of fine printing,
type nomenclature and specification, page and display layout,
use and reproduction of illustration, modern typesetting and
press work, estimation of printing costs, preparation of manu-
script and seeing it through the press, bookbinding. Extensive
use will be made of the Dard Hunter Paper Museum and of
typographical exhibits. The student's assignment will be
observation and written comment on fine printed production,
or the actual design of such matter. (Not offered Nov. 1914-
June 1945.)

G67. PRINCIPLES OF DEBATING. In addition to the dis-
cussion of the fundamentals of argumentation and debating,
a public question with important economic and political signi-
ficance will be selected for study and analysis. Students will
be given individual instruction in the collection of material
and in the oral presentation of their conclusions. The class
will be open to a selected group of students, after consultation
with the instructor on the basis of capacity and interest in
debating and public speaking. (Not offered Nov. 1941-
June 1945.)

G68. PRINCIPLES OF DEBATING. Deals primarily with the
psychology of persuasive speech, the separate assignments in
argumentation, public speaking methods, and audience psy-
chology being correlated to this end. About one-half the sub-
ject will be devoted to a study of the theory of persuasive



General Studies Continued
speech; the remainder will be devoted to the training of the
individual student in the practical application of this theory.
Each student will be asked to write and deliver (on a record-
ing machine) two examples of "persuasive speech." Robert
Oliver, The Psychology of Persuasive Speech. (Not offered
Nov. 1944-June 1945.)

G75. HUMAN RELATIONS. The fundamental object is to
gve students a realization of the necessity for good method
n dealing with human relations, as well as a grounding in
what constitutes good method. Such basic influences as
aptitudes, habits attention, understanding, desires, and
prejudices are analyzed and applied to typical situations which
arise in the course of employment. Illustrative problems
taken from actual cases are studied, but always with the
emphasis on that structural analysis which characterizes good
method. Except by special permission of the instructor, only
juniors and seniors may elect the subject.

G76. HUMAN RELATIONS. A continuation of G75 which
applies the fundamentals already learned to job interviews,
hiring, discipline cases, problems in codperation, industrial
conflict, etc. Case demonstrations of actual situations in
which selected students act as executives are presented in the

MATHEMATICS

classroom; the person taking the part of the employee is
brought in from industry and the technique of the students
handling the situation is subsequently discussed, often by
actual business men familiar with the original situation.
Except by special permission of the instructor, only juniors
and seniors may elect the subject.

G86. PRINCIPLES OF SANITARY SCIENCE AND PUBLIC
HEALTH. A consideration of the human body as a mechanism
and the effect of the environment on its health, well-being,
and proper functioning. The subject matter will include such
items as infection and resistance, sources of infection, modes
of disease transmission, air, water, milk, foods, sewage, refuse,
housing, insects, and other factors in relation to disease, and
the organized machinery for safeguarding the health of urban
communities. The subject is designed for its cultural value
and not for professional practice. Sedgwick's Principles of
Sanitary Science and Public Health, Prescott and Horwood.

G88. FROM MOLECULE TO MAN. The nature and prob-
able origin of life, its reproduction, the development of off-
spring, adaptations and mutations, effect of X-rays and other
physical forces upon living matter, hormones, and other
chemical regulators of birth, life, and death.

MATHEMATICS
SUBJECTS M1 TO M99

M11. CALCULUS. An elementary presentation of the
fundamental ideas of the calculus. Differentiation and
graphical representation of algebraic, tiigonometric, logarith-
mics and exponential functions. Integration of simple alge-
braic and transcendental functions. Maxima and minima
applications to problems in geometry and mechanics, such as
determination of velocity, acceleration, area, volume and
pressure. A brief discussion of the analytic geometry of the
straight line, and the conic sections.

M112. MATHEMATICS (COLLEGE TRANSFER). Given for
college transfer students who have taken calculus prior to their
transfer but whose preparation is not sufficient to cover first
year requirements.

M12. CALCULUS. Parametric representation of curves,
polar cotrdinates. Methods of integration including approx-
mate integration. Further applications of derivatives and

integrals, including arc length, curvature, surface area, center
of gravity and moment of inertia. Determinants. Elementary
vector analysis in the plane, vector velocity and acceleration.

M21. CALCULUS. Partial differentiation. Infinite series.
Complex numbers. Surfaces and vectors in three-dimensional
space. Dot and cross products of vectors and their applica-
tions. Multiple integration and geometrical and physical
applications.

M212. MATHEMATICS (COLLEGE TRANSFER). Given for
college transfer students who have taken calculus prior to
their transfer but whose preparation is not sufficient to cover
second year requirements.

M22. DIFFERENTIAL EQUATIONS. A treatment of ordi-
nary differential equations including the principal types of
first and second order equations, simultaneous equations, and
linear equations with constant coefficients. The work is
illustrated by numerous applications to geometry, chemistry,
physics and mechanics. Phillips, Differential Equations, Third
Edition.

M23. ALGEBRA. Readings, problems, and discussions in
advanced algebra. Hall and Knight, Higher Algebra.

M24. INTERPOLATION. Accuracy of derived data, inter-
polation, calculation of determinants, numerical solution of
algebraic and transcendental e uations, numerical integra-
tion, numerical solution of differential equations, Fourier
analysis, and smoothing of experimental curves. E. T. Whit-
taker and G. Robinson, The lculus of Observations.

M31. DIFFERENTIAL EQUATIONS. Complex numbers,
Fourier series, partial differentiation, systems of ordinary
differential equations and some simple partial differential
equations with applications to the long line and the theory

of heat flow. Franklin, Differential Equations for Electrical
Engineers.

M331. MATHEMATICAL THEORY OF STATISTICS (B). A
general treatment of mathematical methods of statistics and
their application to scientific and engineering data. Includes
systems of frequency curves and moments, theory of large and
small sampling, simple partial and multiple correlations, con-
tingency, statistical estimation, and analysis of variance.

M332. MATHEMATICAL THEORY OF STATISTICS (B)
Statistical principles applied to design and analysis of complex
experiments. Mathematical theory underlying modem experi-
mental arrangements will be discussed. Practical problems
involving Latin squares and their variations, factorial design,
split plot experiments, confounding and partial confounding,
etc. will be treated.

M341, M342. MODERN STATISTICAL THEORY (B). Special
topics will be taken up and varied from year to year. Papers
taken from recent journals will be discussed. The solution of
scientific and industrial statistical problems will be considered.

M351, M352. ADVANCED CALCULUS FOR ENGINEERS (A).
(Not offered Nov. 1944-June 1945.)

M36, M37. ADVANCED CALCULUS (A). Fundamental
principles, power series, partial differentiation implicit func-
tions, Gamma and Beta functions, line, surface and space
integrals, vectors, ordinary differential equations, Bessel func-
tions, partial differential equations, calculus of variations,
elliptic integrals.

M381, M382. THEORY OF FUNCTIONS (A). Arranged for
students who desire a general subject in analysis somewhat
more advanced than M36, M37. Among the topics discussed
are series, infinite products, the Riemann integral, functions
of a complex variable, contour integration, asymptotic
expansions, Fourier series, differential equations, integral
equations, and various transcendental functions of importance
in the applications of mathematics. Attention is given to the
logical derivation of the processes of analysis used in connec-
tion with these topics. Whittaker and Watson, Modern
Analysis.

M441. PROJECTIVE GEOMETRY (B). (Not offered Nov.
1944-June 1945.)

M442. ELEMENTARY DIFFERENTIAL GEOMETRY (B). Plane
and space curves. First and second differential form of a
surface. Theorems of Meusnier and Euler. Lines of curvature,
asymptotic lines, con ugate lines, geodesics. Theorems of
Gauss and Codazzi. Developable surfaces, surfaces of rota-
tion, Liouville surfaces. Differential parameters. Problems
on mapping. W. C. Graustein, Differential Geometry and
L. P. isen art, Differential Geometry.
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M451, M452. FOURIER SERIES AND INTEGRALS (A). (Not
offered Nov. 1944-June 1945.)

M461. SEMINAR IN APPLIED MATHEMATICS (A). (Not
offered Nov. 1944-June 1945.)

M54. MATHEMATICAL LABORATORY (B). Practical in-
struction in numerical, graphical and mechanical calculation
and analysis as required in the engineering or applied mathe-
matical sciences, numerical solution of equations; graphical
methods; nomography and the construction of graphical
charts; curve fitting to empirical data, approximate methods
of integration, differentiation and interpolation; the use and
principles of construction of instruments employed in calcula-
tion, and many kindred topics. Lipka, Graphical and Mechan-
ical Computation.

M551, M552. FUNCTIONs OF A REAL VARIABLE (A). The
first term is devoted to the theory of measure and Lebesgue
Integration. The second term deals with extensions and appli-
cations including Fourier series and Fourier integrals.

M561, M562. FUNCTIONS OF A COMPLEX VARIABLE (A).
(Not offered Nov. 1944-June 1945.)

M571, M572. DIFFERENTIAL EQUATIONS (A). The phys-
ical problems which have given rise to the field of differential
equations will be referred to constantly in motivating the
various topics to be considered in this sub ect. Among these
topics are various aspects of the linear differential equation
including boundary value problems and the representation of
an arbitrary function by Sturm Liouville functions, the solu-
tion of certain of the more common equations by series and
integrals, and the classification of equations by singular points.
The relationship between integral and differential equations
will be considered. The linear partial differential equation of
the second order will be treated in detail and problems from

tential theory, vibrations, heat flow, and other fields will
studied by methods including the integral equation and

Fourier transform. Ordinary Differential Equations by Ince
and a text on partial differential equations will be used.

M581, M582. CONTINUOUS GROUPS (A). (Not offered
Nov. 1944-June 1945.)

M62. MODERN ALGEBRA (B). Polynomials, determinants
linear equations, linear transformation, matrices, liner inde-
pendence, introduction to groups.

M631, M632. MODERN ALGEBRAIC THEORIES (A). (Not
offered Nov. 1944-June 1945.)

M641, M642. TENSOR CALCULUS (A). The elements of
tensor algebra, followed by the analysis of tensor fields,
especially of those in which a metric is defined with the aid
of a quadratic differential form. Applications to differential
geometry, mechanics and physics. (M642 not offered Nov.
1944-June 1945.)

M651, M652. ANALYTICAL MECHANICS (A). (Not offered
Nov. 1944-June 1945.)

U661, M662. ALGEBRA OF QUANTUM THEORY (A). (Not
offered Nov. 1944-June 1945.)

M671, M672. PARTIAL DIFFERENTIAL AND INTEGRAL
EQUATIONS (A). This subject has two objectives: first, to
show how various types of physical problems lead to partial
differential equations and to integral equations; second, to
show the existing technique for solving such equations.

OF SUBJECTS

Partial differential equations are considered first and the
Fourier technique is treated at some length, together with the
various types of harmonics and special orthogonal functions
which arise, and the Fourier integral. Among the equations
treated are those which arise in potential theory, heat flow,
wave propagation, etc. Next, integral equations are consid-
ered, the first step being to show how such equations arise in
different types of physical problems. The available methods
for solving such equatiora are then taken up, together with
the various series, solutions, characteristic functions, etc.
The Laplace transformation is also considered. Integral
equation methods are contrasted with differential equation
methods whet ever possible.

M682. CALCULUS OF VARIATIONS (A). (Not offered Nov.
1944-June 1945.)

M691 M692. CHARACTERISTIC VALUE PROBI,E14s (A).
(Not ofered Nov. 1944-June 1945.)

M73. REVIEW OF MATHEMATICS. Review of algebra,
plane and solid geometry, trigonometry, elementary calculus,
differential equations.

M731, M732. MECHANICS (B). (Not offered Nov. 1944-
June 1945.)

M76. THEORY OF PROBABILITY (A). Permutations and
combinations. Elementary principles of the theory of proba-
bilities. Bernoulli's Theorem. Bayes' Theorem. Distribu-
tive functions and continuous variables. Averages. Curve
fitting. H. Levy and L. Roth, Elements of Probability.

M77. VECTOR ANALYSIS (B). A treatment of the vector
functions and operations required in theoretical work on
electricity. Phillips, Vector Analysis.

M78. MATHEMATICAL LOGIC AND ITS APPLICATIONS. (Not
offered Nov. 1944-June 1945.)

M791, M792. THEORETICAL AND APPLIED ELASTICITY
(A). Analysis of stress and strain in three dimensions.
Stress-strain relations. Minimum principles in elasticity,
their theory and application to the approximate solution of
boundary value problems. Theory of bending and torsion of
bars. Theory of plane stress and strain, Airy's stress function,
use of elements of complex variable theory. Bending of flat
plates. Bending and stretching of thin shells. Elastic stability
theory. Elements of the finite deformation theory of elasticity.

M831, M832. ANALYSIS (B). (Not offered Nov. 1944-
June 1945.)

M90. MATHEMATICAL READING (A). Designed to give
the student an opportunity to read advanced mathematical
treatises under the supervision of some member of the depart-
ment. The treatise chosen and the time allowed will be deter-
mined by the needs in each particular case. This subject is
for graduate students who may find it desirable to do advanced
work not provided for in the regular courses. May be taken
by undergraduates only under exceptional circumstances.

The following subjects are offered as General Studies. For
description see Division of General Studies.

G3. HISTORY OF MATHEMATICS. (Not offered Nov. 1944-
June 1945.)

G4. HIsTORY OF MATHEMATICS. (Not offered Nov. 1944-
June 1945.)

G8. HISTORY OF PHILOSOPHY.

MILITARY SCIENCE AND TACTICS
SUBJECTS MS1 TO MS99

MS11. MILITARY SCIENCE. (Required in all Courses.)
Consists of eight weeks of infantry drill, ceremonies and physi-
cal drill and seven weeks of lectures on basic military training
subjects.

M812. MILITARY SCIENCE. (Required in all Courses.)
Consists of nine weeks of dimounted drill, extended order drill
formations, ceremonies, and physical drill and six weeks of
marksmanship and map reading.

M821. MILITARY SCIENCE. (Required in all Courses.)

Consists of eight weeks of infantry drill, formations, cere-
monies and physical drill and seven weeks of lectures on
interor guard duty, mechanical training with rifle, map and
photograph reading.

MS22. MILITARY SCIENCE. (Required in all Courses.)
Consists of six weeks of formations, ceremonies and physical
drill and nine weeks of classroom instruction covering combat
branches of the army, tactical training and administrative
procedures.

WPM



MODERN LANGUAGES

S EVERAL courses are offered in both French and German;two in Spanish, one in Italian, one in Russian. Those in
French and German are of Elementary, Intermediate and

Advanced grade. In the Elementary and Intermediate sub-
jects a careful foundation is laid for reading, writing and speak-
ing the foreign language. Great care is taken to secure a good
pronunciation, a mastery of the working essentials of grammar,
a reasonable vocabulary for the excpression of common ideas,
training of the ear, and a broad reading vocabulary. The
reading texts include scieintific matter, fiction, drama, histor-
ical or descriptive works of a nature to open up to the student
the genius, institutions and social organization of the country
studied. Part of the work consists of assignments for written
translation of articles from recent foreign ournals selected by
each student according to his individual interests and needs.
Occasional illustrated lectures are given to supplement the
class exercises and stimulate interest. The General Study
subjects offer the student an opportunity to carry his study
beyond the Intermediate grade.

The elective courses in Sanish and Italian are parallel to
the courses in French and German. They give a training in
pronunciation, essentials of grammar, and reading of varied
matter. On completion a student should be able to make
intelligent contact with the foreign country, be able to read
correspondence and translate reading matter of moderate diffi-
culty. In all subjects the foreign language is used as far as
practicable in the classroom.

L11, L12. GERMAN, ELEMENTARY. The necessary foun-
dation for the study of the German language for scientific
and literary purpcies. It will also enable students to fulfill
the entrance requirements in Elementary German. It consists
of training in pronunciation, elementary grammar, acquisition
of useful vocabulary, reading of varied matter, some of which
deals with science, and individual written translations from
recent scientific works. Texts (subject to modification):
Cowden and Van Eerden, Introduction to College German;
Sepmeier, Hans und Liese; Gerstacker, Irrfahrten; Wizinger,
German Science Readings.

L21, L22. GERMAN, INTERMEDIATE. Includes a system*
atic review of grammar, miscellaneous prose and individual
written translations from recent scientific works. At the end
of the course students should be able to read understandingly
any ordinary newspaper or magazine article of a literary or
popular scientific nature, to understand simple spoken Ger,
man, and to express simple thoughts in German. As far as
practicable the exercises are conducted in German. Texts
(subject to modification): Curts, Readings in Scientific and
Technical German; Zeydel, First Course in Written and Spoken
German; Kastner, Drei Manner im Schnee.

L31. GERMAN, INTERMEDIATE. Special subject required
in Course V. Reading of selected texts and individual assign-
ments of articles in recent chemical journals.

7 51, L52. FRENCH, ELEMENTARY. The necessary founda-
tion for the study of the French language and literature, or for
scientific studies; it also eoables students to fulfill the entrance
requirement in Elementary French. Consists of training in
pronunciation, elementary grammar, acquisition of useful
vocabulary and reading of varied matter, part of which deals
with French institutions and the history of France, practice
in spoken French; also individual written translations from
recent scientific works. The last term will include the reading
of some technical French. Texts (subject to modification:)
Fraser and Squair and Carnahan, Standard French Grammar;
Hills and Dondo, La Fran"e; Maupassant, Six Contes Choisis;
Eve Curie, Madame Curie; one short play.

L61, L62. FRENCH, INTERMEDIATE. A continuation of the
study of grammar, pronunciation, and useful conversational
forms; reading of matter dealing with French geography,
history, and industrial activity; some standard modem au-
thors; reading of scientific French; individual written trans-
lations from recent scie ntific works.

L81, L82. SPANISH, ELEMENTARY. Pronunciation, ele-
mentary grammar (first term), graded reading matter. Prac-
tice in conversation, composition (second term). Texts
(subject to modification): Hills, Ford, Rivera, Brief Spanish
Grammar for Colleges; Castillo and Sparkman, Graded Spanish
Readers; Valdes, Los Puritanos; Gald6s, Dona Perfecta; the
New York newspaper La Prensa.

L83, L84. SPANISH, INTERMEDIATE. (Not offered Nov.
1944-June 1945.)

L91. L92. ITALIAN, ELEMENTARY. (Not offered Nov.
1944-June 1945.)

The following subjects are offered as General Studies. For
description see Division of General Studies.

G20.

G48.
G50.
G51, G52.

G53, G54.

FRENCH CIVILIZATION. (Not offered Nov. 1944-
June 1945.)

CONVERSATIONAL GERMAN.
CONvERSATIONAL FRENCH.
FRENCH LITERATURE. (Not offered Nov. 1944-

June 1945.)
FRENCH LITERATURE. (Not offered Nov. 1944-

June 1945.)
G57. DANTE IN ENGLISH. (Not offered Nov. 1944-

June 1945.)
G581, G582.ELEMENTARY RUSSIAN.

When Entrance or Course requirements for foreign language
have already been met, any additional foreign language such
as L11-12, L21-22, L51-52, L81-82, L91-92 may count as a
General Study for a maximum credit of eight units.

P""
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ONE OF THE MOST POPULAR

RECREATIONS AT TECIIN(,LOGY IS

SAILING ON THE CHARLES RIVER.

THE SAILING PAVILION, LOCATED

ON THE RIVER DIRECTLY IN FRONT

OF WALKER MEMORIAL, HOUSES A

LARGE FLEET OF TECHIINOLOGY-

DESIGNED DINGHIES AS WELL AS

A NUMBER OF THE LARGER AND

FASTER "ii S." THE NAUTICAL

ASSOCIATION D[)RECTS ALL SAILING

ACTIVITIES, AND EVERY STUDENT

IS ELIGIBLE TO PARTICIPIATE.
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SWIMMING

THE SPLENDID ALUMNI POOL,

COMPLETElD IN OI, IS ONE ()F THE

BEST APP()INTED IN THE EAST. THE

BUILDING lOUSES A STANDARD

INTERC()LLEG;IAT E SIX-LANE SWIM-

NING; POOL AS WELL AS A SMALLER

PRACTICE POOL. A lit'( 0E WINDOW

EXTENDIN, ACR()SS THE ENTIRE

SOUIIl WALL (\ES LI()N A

WALLED GARDEN AND

SWIMMING. AREA.



SUBJECTS OF INSTRUCTION TABULATED
The list below is necessarily subject to change. Subjects indicated as "Term 1" will be given during the

Fall Term 1%4-45; those indicated as "Term 2" will be given during the Spring Term 1%5. First year, second
term sub ects will be repeated in the Fall Term 194445, and second year, rat term subjects in the Spring
Term 1 .

The number at the left is the subject number. Some "B" subjects will not be credited toward a gradu-
The numbers following the names of subjects indicate ate degree in Courses in which they are required subjects

the prerequisite subjects (those in italics may be taken of the undergraduate schedule.
simultaneously). Then follows the time distribution of the subject in units

To the right of the prerequisites are noted the year and (a unit representing fifteen hours work). The total credit
term and the Professional Courses in which the subjects for a subject is the sum of the units allotted to Exercise
are required. (Recitation, Lecture, Laboratory, Drawing or Fieldwork),

A) ollowing the year indicates that the subject is and Preparation. At the extreme right is given the name
r maril for raduate students. (B) indicates subjects of the Instructor in charge of the subject.

for Graduate as well as Undergraduate students.

C

SUBJECT

Surveying . . . . . .
Topographical Drawing
Surveying . . . . ..
Surveying . . . . ..
Surveying . . . . . .
Astron. & Spherical Trig.

Geodesy . .. .....
Int. Vibration Theory

Vibration Problems
Seismological Lab.
Geodesy, Adv.....
Geodesy, Adv.....
Aerial Surveying
Rail. & High. Curves
Eng. Construction
Railway Signaling . . .
Transportation Eng.
Transportation Eng.
Railway Transport. Adv.
Railway Transport. Adv.
Des. of Harbor Works
Municipal Eng. . . .

Roads & Pavements .
High. Transport. Adv..
High. Transport. Adv..
Highway Design . . .
Graphic Statics . . . .
Structures, Theory
Structures, Theory

Structures, Theory

Structures, Theory
Materials of Const.

Soil Mechanics . . . .
Found. & Embankments
Soil Mechanics . . . .
Soil Mechanics . . . .
SoilMach. Lab. . . . .
Soi Mechanics . . . .
Soil Mechanics .. . . .
Bridge Des . . . .
Structural Deign . . .
Structural Lab.....
Structural Lab.....

IVIL AND SANITARY ENGINEERING - 1-00-1-99
Rzc. LAB.

P E Y T T L Pn
REREQ&VAST

D12
.D12
. D12
. 1'00,1'01
.1l052 ..
1'00

. M22, 1'12

. M22

1'135

. l'13 . .

. '141
P00 or 1*0

. M21, l'00

121, 135
.1271 ..
1'272 ..
I'301 ..

.1'48 ..

3.

. . . 4(B).
. . . G(A)
. . . 4(B).
. . . G(A)

S. . G(A)

2 4(B).

. 2 . .

. . . 4(B).

. . . 4(B).

. . . 4(B).
. . . G(A).
. . . G(A)
. . . 2(.. . . G(A)

.. . 3(B).

No.
100
101
l'02
'052

$1'053
1'12

'13
1135

:1.136
gl'138
l'141

:1142
1'16
l'21

1125
t1'26
1'271
1'272

:1'301
P302
:1'32
1'34

l'35

l'372
138
1'39

'40
'401

1'41

1'42
1'45

1'481
1'482
1'491
1'492
1'493

$1'495
$1'496
1101
1'502
1'521
1'522

1 .
1.
2.
2.
1 .
2.
1 .
1 .
1.

2.
1 or 2
1 .
2.
2.
2.
1.
2.
1 .
2.
1 .
2.
1 .
1 .

2.
1 .
2.
2.
1 .
2.
2.

1 .

2.
2.
1.
1 .
2 .
1 .
2 .
1 .
1 .
2 .
1 .
2 .
1 .
2 .

IV-B, IX-B . . . .

(Elective) . . . . .
I..........
I
I..........
(Elective) . . . . .

(Elective).....
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
I..........
(Elective) . . . . .
(Elective) . . . . .
I(b) . . . . . . .
I(b) . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
fElective) . . . . .
IV-B . . . . . . .

4
2
2
6

2
0
1
0
0
4

- 3.
- 2.
- 6.
* .
- 4.
- 6.
- 2.
- 2.

- 3.
2 5.
2 4.

- 4.
- 4.
3 3.

- 4.

.I . . . . . . ... 2 -
(Elective) . . . . . 2 -
(Elective) . . . . . 2 -
(Elective) . . . . . 0 5
... . . ........ 1 2

... . .......... 3 2
IX-B, XVII . . . . 3 -

I, XVII . . . . . 3 -

I, XVII . . . . . . 3 -
1.......... 2 -

.I
., XVI . . . . .. 2 2
.I, XVII1 . . . . . . 3 -
(Elective) . . . . . 3 -
(Elective) . . . . . 3 -
(Elective) . . . . . 0 3
(Elective) . ... . ;5 -
(Elective) . . . . . 5 -

1., . . . ....... 2 6
.. . . ........ 2 6

(Elective) . . . . . *
(Elective) . . . . . *

t Not ofered November 1944-June 1945.

1
4
4
0
1
4
5

6

6
4

2
4
6
6
3

10
10
0
0

INSTRUCTOR
IN CHARGE

Shea
... .Shea

. ... Shea

... . Shea

... . Shea

... . Shea

. . . . Shea
. . . . Ruge

... . Ruge
. .. Ruge

... . Shea

... . Shea
. . . . Shea
. . . Babcock
. . . . Breed
. . . Babcock
Babcock, Bone
Babcock, Bone
. . . Babcock
. . . Babcock

Bone

. . . . Bone
Breed, Bone
Breed, Bone

. . . . Bone

. . . Mitsch

. . . . . Fife

. . . . . Fife

Mirabelli

.. . Mitsch

. . . . Norris

D. W.Taylor
D. W. Taylor
D. W. Taylor
D. W. Taylor
D. W. Taylor
D. W. Taylor
D. W. Taylor

.. Mirabelli
Mirabelli

. . . Norris
Wilbur, Norris

110

.121 . . . . . 3 . .
135 . . . . . G(A)
P371 . . . . . G(A)
1'272 . . . . . 4(B).

.8'02 . . . . . 2 ..

.204 . . . . . 3..

.2'04 . . . . . 3 .

.'40 or 401 . . 4(B).

1'41 ..... 4(B).
.. 3 ..

4..
. . . . . 4(B).

. 0- . . . . 4(B).
204 . . . . . G(A)
1491 . . . . . G(A)
1'491 or 1'495 : G(A)
204 . . . .. G(A)
1491 or 1495 . G(A)
1'41 . . . . . 4(B).
1-501 . . . . . 4(8).
142 ..... G(A)
142 . . . . . G(A)

* Time specially aranged.

ERM AlKEN BY EC. RAW. REP.



.Cfr and Sanitary ngineering Cninuea

SUBJECT PaSaquIsBT

MECHANICAL ENGINEERING

YEAR TERM
Rac. LAB.

TAKaN BY Lac. Daaw. PRaP.
Reinf. Conc. Des. Adv.. . 1'42 . . . . . G(A) 1 . . (Elective) . . . . . 2
Reinf. Conc. Des. Adv.. . 1'541 . . . . . G(A) 2 . . (Elective) . . . . . 2

Structural Design Adv..
Structural Design Adv...
StruCtural Theory Adv.
Structural Theory Adv.
Stat. Indet. Structures.
Stat. Indet. Structures .
Des. Reinf. Conc. Struct.

1-41
1'551
1'41
1*561
1'42
1*571
1'40

G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
3(B).

1
2
1
2
1
2
2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
I .. . .

.159 Concrete Research . . - . . . . . . G(A) 1 or 2 (Elective) . . . . .
1'62 Hydraulics . . . . . . 2'01 . . . ... 3 . . 2 . . I, IX-B . . . . . .

1'63
164
1'66

$1'681
$1*682
$1'69

1'70
1'701
1'71

1*711

31'731
t1-732
1'75
1'76
1'77
1'781
1'79
1'801

1'811
1'81k
1'821

1'822
$1'851
$1'852
1'881
1'882

Hydraulics . . . . .
Hydraulics . . . . . .
Hydraulics, Adv. . . .
Theory of Models . . .
River Hydraulic Lab.
River Engineering .
Hydrology . . . . . .
Hydrology . . . . . .
Water Power Erg. &

Flood Control . . .
Water Power Eng. &

Flood Control . . .

Water Power Eng. Adv.
Water Power Eng. Adv.
Hydraulic & San. Eng.
Sanitary Engineering
Sanitation . . . . . .
Sanitary Chemistry . .
Sanitary Design . . .
Hydraulic & San. Des. .

Sanitally ing. Adv.
Sanitary Eng. Adv.
Sanitary Eng. Lab.

Sanitary Eng. Lab.
Water Power Des. Adv.
Water Power Des. Adv.
Sanitary Design Adv.
Sanitary Design Adv.

2'01
2,01 ..
1'62
1'62
1'62, 1'681
1'62
1'62

4..
4..
G(A)
G(A)
G(A)
G(A)
4(B).
4(B).

1
1
1
1
2
2
1
1

XIII-C, XVI, XVII.
VI. . . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
I(c) . . . . . . . .
(Elective) . . . . .

. 1'70, 1'41 . . . 4(B). 2 . . I(c) . . . . . . .

1'62 or 164; 1'70
or l'701 . . . 4(B).

.'42, 1'71, 1'851 G(A)
.1'731, 1'852 . . G(A)
. '62 . . . . . 4(B).
175 . . . . . 4(B).

~4.
.5'02...... 3..

. '75 . . . . . 4(B).
175 . . . . . 4(B).

2
1
2
1
2
2
1
2
1

(Elective)
(Elective)
(Elective)
I(a) . . .
I(a) . . .
IV . . .
I(d)
I(a)
I(a)

175 . . . . . G(A) 1 . . (Elective) .
1'811, 1-76 . . . G(A) 2 . . (Elective) . . . . .
175 or 1-76 . . G(A) . . (Elective) . . . . .

1'75 or 1'76
1'731 . . .
1'851, 1'732
1-811 ...
1-812 ...

G(A)
G(A)
G(A)
G(A)
G(A)

2
1
2
1
2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

MECHANICAL ENGINEERING - 2-00-2-99

No. SUBJEcT PRRQUIsITE YEAR TER
2,00 Applied Mechanics . . . M12, 8'02 . . . 2 . . 1

2-01 AppliedMechanics . . . 200 . . . .. 2 . 2

2'011 Applied Mechanics . . . M12, 8'02 . .

204 Applied Mechanics . . . 2'01 . . . .

.2
3
3

.3

2041 Applied Mechanics . . . -. . . . . . 3
2042 Applied Mechanics . . . 2'011 . . . . . 2.

3.
4.

1
1
2
1

1
2
2
1

2
2
4
2
3
3
2

4

2
3
2
2
0
2
3
3

3

3 -
3 -
3 -
3 -
3 -
2 -
2 2
0 2
0 3

3
3

0
0
0
0

*

*
8
8
6
6

111

INSTRUCTOR
IN CHARGI

4 2 . . . . Mitsch
4 0 . . . . Peabody

No.
'541

1'542

1551
'552
1'561
1'562
1'571
1572
1'58

0
0
8
6
6
6
0

Wilbur
Wilbur
. Pife
. Pife
Wilbur
Wilbur
Mitsch

6 . . . . Russell

4
4

4

9

4

Russell
Russell
Russell

Giford
Gifford

4 3 . . . . Gifford

3 .
6.
6.
5.
4.
4.
4.
0.
0.

6.
6.

0
0
0
0

Rac. LAB.
TAKEN BY Lac. Daaw. PREP.

I, II, VI, IX-B, XIII, 3
XIII-C, XIV, XV1,
XVI, XVII

I, II, VI, IX-B, XIII, 3
XIII-C, XIV, XV,
XVI, XVII

.IV . . . . . . . . 3
.III

.1 Ill VIU,4 IX-B3, 3
XIII, XIII-C, XV,,
XVI, XVII,

XIII-A . . . . . . 3
IV . . . . . . . . 3
III

.X

. . . Gifford
. . . Giford
. . . Gitford
. . . Stanley
. . . Stanley
. . . Stanley
. . . Stanley
. . . Stanley
. . . Stanley

. . . Stanley
. . . Stanley
. . . Stanley

. . . Stanley
. . . Gifford
. . . Gifford
. . . Stanley
. . . Stanley

INsTRucTOR
IN CHARGE

- 5 . . L. S. Smith

- 5.. L. S. Smith

- 5.. L. S. Smith

- 5 . . MacGregor

1 5 . . MacGregor
- 5 . . MacGregor

* Time specially arranged. I Not offered November 19e-June 194.

3.
6.
6.
4.
0.
4.
4.
4.

li_._ - __ . 1, - - --lidmi

x



112
Mec kankal Bngineering Continued

SUbjact
2'06 Applied Mechanics
2'061 Applied Mechanics
2'07 Applied Mechanics
2'081 Applied Mechanics

2'082

2,10
$2'11
2121
2'125

$2'141

Applied Mechanics . . .

Ordnance Engineering..
Industrial Plant Eng.
Photoelasticity, App.
Photoelasticity, Res.
Dynamics in Mech. Eng.,

SUBJECTS OF INSTRUCTION TABULATED

PREREQUIBITB
.2*04 . . . . .
S2'041 . . . . .

2'04 . . . . .
2'04 or 2'041

2'06 or 2'061

2'04
2'06.
2'04
2'121
2'082

Adv.
$2-142 Dynamics In Mech. Eng., 2'141 . . . .

Ad..M v.
2'211 Mech. Eng. Prob., Adv.

2'212 Mech. Eng. Prob., Adv.

2'221 Plasticity . . . . . .
2'222 Plasticity Prob., Adv. .
2'223 Plasticity Res. . . . .
2'251 Fluid Mechanics . . .

2'252 Fluid Mechanics . . .
2'256 Fluid Mechanics . . .
2'258 Hyd. Trans. & Control.

:2'271 Hydromechanics . . .

2'30 Engineering Metals . . . -. . . . . .

2'31 Engineering Materials . . 2'3.
2311 Engineering Materials . . . . . .

2'312
2'32
2'34

2'37
2'371

Metal Processing . . .
Engineering Metals . .
Metals & Testing, Adv.

2'082 . . . . .

2'211 . . . . .

. 2'082 . . . . .
. 2'221 . . . . .
. 2'221 . . . . .
. M 22, 2'01 . . .

. 2'251, 2'40 . . .

. 2-061, 2'402 . .
. M 22, 2'07 . . .

. 2'252 . . . . .

. -

. 2-31.
2'31,

YEAR TaRM
3..
3..
3..
4(B).
4 . .
G. .
4(B).
G. .
4(B).
4(B).
4(B).
G(A)
G(A)

2..
2..
2..
1..
2..
1 ..
2..
2 ..
1,2
2..
1 or 2
1 or 2
1..

II, XI
XIII-
VII, 4
II .
XIII-
II (T.
II .
II (T.
(Electi
(Electi
(Electi
(Electi
(Electi

Rzc. LAD.
TAKEN DY LEc. Datw.
II ...... 3 -
A . . . . . . 3 -
. . . . . . . 3 -
. . . . , . . 3 -

A
E.)
. . . . . . . 3 -

E.)
ve) . . . . . 3 -
ve) . . . . . 4 -
ve) . . . . . 1 2
ve) . . . . . *
ve) . . . . . 3 -

. G(A) 2 . . (Elective) . . . . . 3

G(A)
G. .
G(A)
G. .
G(A)
G(A)
G(A)
3..
4..
3..
4(B).
4(B).
G. .
G(A)

2..
3..
3..
2..
3..
4 ..

. . . 3 ..
or2'351 . . 4
2'37 . . . 4(B).

Test. Materials Lab. . . 2'04, 231 . . .
Test. Materials Lab. . . 204 or 2'042

2'372 Test. Materials Lab.
2,873 Test. Materials Lab.
2'40 Heat Engineering . . .

2'402 Heat Engineering . . .
2'402T Heat Engineering . . .
2'41 Heat Engineering . . .

2'42 Heat Engineering

.2'04 . . . . .
.204 . . . . .
. M21, 8'02 . . .

. - . . . . . .

. --. . . . . .
. M21, 8'02 . . .

.2'40 . . . . .

3
3
4
4
4
3
3

3
G
3
3
4
3

2'422 Heat Engineering . . . . 2'402 . . . . . 3
2-43 Heat Engineering . . . . 2'40, 2'252 . . . 4(B).

1
1
2
2
1
2
1
1
1
2
1
2
2
1

or 2

(Elective) . . . . .
II (T.E.), XIII-A
(Elective) . . . . .
XIII-A
(Elective) . . . . .
(Elective) . . . . .
(Elective) . .
II, XIII ......
VI4
II . . . . . . . .
XIII-A . . . . . .
(Elective) . . . . .
II (T.E.)
(Elective) . . . . .

3

3

3
3

3

3
3
2

3

. . . . . . . . .
(Elective)
II . . . . . . . .
XVI . . . . . . .
XVI

.. XIIIxIll....... Ill . . . . . . . .
(Elective) . . . . .
(Elective) . . . . .

II, XVI . . . . . .
.I(d) . . . . . . ..

III, XIII

(Elective) . . . . .
XVII . . . . . . .

. I, Vi, IX-B, XIII,
XIII-C, XVI

XIII-A . . . . . .
S II(T.E.). . . . . .

. 1 . . . . . . . . .
.XV 1
.. XVII 1
.11I, VI,, IX-B3, XIII,

XIII-C, XVI
XIII-A . . . . . .
S II. . . . . . . . .

PREP.
5.
6.
5.
5.

INSTRUcTOR
IN CHARO

Adkins
Adkins
Adkins

Soderberg

5 . . . Soderberg

3
4
3

6

Holmes
Holmes
Murray
Murray

Soderberg

- 6 . . . Soderberg

- 9

- 9

*
2

2
-
-

6
6

3

3
6
4

. . . Soderberg

Soderberg

MacGregor
MacGregor
MacGregor

. . . Hunsaker

. . . Hunsaker

. . . Rightmire

. . . Rightmire

- 6 . . . Rightmire

1

2
2

2
1
1

2
2

3
5

-

2
-
-

2. . . . . . Kyle

4 . . . . . Kyle
4 . . . . . Kyle

0
3
2

2
1

2
2
5

7
5.
6

- 5

- 3
- 5

. . . . . Kyle

. . . . Kyle
. . . . Lessells

. . . . Cowdrey
. . . Cowdrey

. . ; Cowdrey

. . . Cowdrey
. . . . Svenson

. . . . Svenson
Svenson

. . . . . Taft

. . . . Svenson

. . . . Svenson

. . . . Keenan

$2'44 Heat Engineering . . .. 2'43 . . . .
245 Eng. Thermodyn, Adv.. . 2'43, M36

$2,451 Eng. Thermodynamics,
Adv. Prob.

2'42, 2'252 .

. 4(B).
G(A)
G. .

.G(A)

2..
2..
2..
1 or 2

(Elective) . . . . .
(Elective) . . . . .
II (T.E.)
(Elective) . . . . .

3
3

- 5 . . . . Keenan
- 9 . . . . Keenan

* Keenan

* Time spedally aramed. t Not ofeted November 19"4-June 1945.

.
:
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.
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.



Mukhanical Bnginering ontinue

No. SUIUCe P
t2'461 Refrigeration, Adv.
2'50 Heat Measurements . .
21501 Heat Measurements . .

Heat Measurements . .
Power Plant Eng. . . . .
Power Plants, Adv. . . .
Heat Eng. in Ind. Plants .
Torpedoes . . . . . . .
Food Engineering . . . .
Food Engineering . . . .
Refrigeration Eng.

Refrigeration Eng.
Refrigeration Eng.
Heat., Vent. & Air Cond..
Heating and Ventilation
Heating and Ventilation
Air Conditioning, Adv.
Heat. & Vent. Design
Engineering Lab. . . . .
Engineering Lab. . . . .

MECHANICAL ENGINEERING

aNREQUISITE
243 . . .

.804 . . .
8'04 . . .

2'50 or 2501 .
2'42 . . . .
2'56 . . . .
242 or 2'41

8'02 .
2'60 . . . . .
2'42 or 2'41

2'43 or 2'41
2'43 or 2'41
2'40 or 2'41

2*661 . . . .
2-66 or 2'661
2-671 .
2'40 . . . .
2-680 . . . .

2'53
2551

t2'57
:2'58
2'59

$2'60
$2'601
$2621

2'622
12'64
2'66
2'661
2'662
2'671

$2'672
2'680
2'682

2'683
2-684
2-685
2'686
2'687
2'688

$2'691
$2'692
$2'693

2'701

2'72
2130
2'731

2182
2751
2'752

2761
2762
2'78

2'782
$2'79
2'791
2'92$2'793

$2'794
2197
2'798
2'801
2802
205
283
2*84
2*851

2852

21853

Machine Design . . .
Machine Design . . .
Machine Design . . .

Machine Design . . .
Machine Design, Adv..
Machine Design, Adv..

Machine Design . . . .
Machine Design . . . .
Hydraulic Power Trans.&

Controls, Des.
Design of Mechanical Sys.
Automotive Dynamics . .
Automotive Engines . . .
Attomotive Engines . . .
Automotive Eng. Des..
Automotive Eng. Des...
Automotive Engines . . .
Automotive Engines . . .
Auto. Eng. Prob., Adv.
Auto. Eng. Prob., Adv.
Diesel Engines . . . . .
Steam Turbine Eng. .
Gas Turbine Eng.
Machine Tool Lab.

2'01, D12
2'04, 2'31 . . .

or 2'351, 2'730
2'731 . . . . .
2132 . . . . .
2'751 . . . . .

YEAR TERM
. G(A) 1

. 3.. 2..
.. 3 .1..

G(A)
4(B).
.G(A)
4(B).
G(B)

.4..
.4..

4(B).

4(B).
G(A)
4(B).

.3..

.3..
G(A)
G(A)

.3 .
4(B).

1 or 2
2 ..

2..

2..

2..
2..
2..
1 ..
2 ..
1 ..
2 . .
2 ..
1 . .

TAKEN By
(Elective)
III.....
IX-A . . . .

(Elective)
II.. ...
(Elective)
(Elective)
II (T.E.). ..
VII, . ...
VII, . . . .
(Elective) ..

(Elective)
(Elective)
XVII, . . . .
IV . . . . .
IV . . . . .
(Elective)
(Elective)
II.......
(Elective)

XIII
XIII
XIII-C
VIi, IX-B,
I . . . .
X . . .
(Elective)
(Elective)
(Elective)

3..
4..
3..
4..
4..
4..
4(B).
4(B).
G(A)

2..
3..
G .
2..
3..

4(B).
G(A)
G(A)

Asc. LAB.
Lac. DRAW. PREP

.3 - 9

.1 2 1

.0 2 1

3
3
3
2
2
3
2

3
3
3
2
2
3
4
0
0

XVI.

II, IX-B . . . . .
XVI
XIII-A . . . . . .
I, XVI . . . . . .

II ........

(Elective) . . . . .
(Elective).....
(Elective) . . . . .

-G . 1 . . II(T . . . . . . 2
-... .G . 2 . . II(T.E.)..... 1 1

2'252 . . . . . 4(B). 2 . . (Elective) . . . . . 2

2'732, 619.
2191, 2'082
2'42, 2'06 .
2'791 . . . .
2-791 or 2'797
2193 . . . .
2'42, 2'06 . -
2'791, or 2797
2'792 . . . .
2'92 . . . .
2'42, 206 . .
2'42 . . . .
2'42 . . . .

Machine Tool Practice . . 2-851 . . .. .

Machine Tool Lab. . . .- . . . . . .

4(B).
4(B).
4(B).
4(B).
4(B).
4(B).
4(B).
4(B).
G(A)
G(A)
4(A)
4(B).
4(B).
2..
3..
2..
3..
2..
2..

2.
2.
1.
2.
1.
2.
1 .
2.
1.
2.
2.
1.
2 .
1 .
1
2 .
2 .
1 .
2 .

(Elective) . . . . .
(Elective) . .
(Elective) . . . . .
(Elective) . . . . .
(Elective).....
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
XIII-A . . . . . .
(Elective) . . . . .
(Elective) . . . . .
II, XIII, XIV, XV1

.. XIII-A
II, XIII . . . . . .
XIII-A
VI . . . . . . . .
XVI

2
2
3
3
1
3
3
3

3
2
2

1

1

5
6
5
4
2
3
4

5
6
5
4
4
6
4
4
3

2
2
4
3
2
3
3
3
6

0

6
2
1

2
2
2

4
3

2
2
4
3
2
3
3
3
6

6

3
2

2

4
2
2

2

2
2
3
3

3

3

3

INSTRUCTOR
. IN CHARGE
. . . . Svenson
. . . . Wilkes
. . . . Wilkes

. . . . Wilkes
. . . . . Holt
. . . . . .Holt

.Taft
. . . . Keenan
..... Jones
. . . . . Jones
. . . . . Jones

. . . . Svenson
S. .. Svenson

.Holt
. . . . . Holt
. . . . . Holt
. . . . . Holt
. . . . . Holt
. . . . Eames
. . . . Eames

. . . . Eames

. . . . Eames

. . . . Eames

. . . . Eames
. . . . Eames
. . . . Eames
. . . . . Jones
. . . . . Holt
. . Jones, Holt

. . . . Sloane

. . . Townsend

. . . . Sloane

. . . Townsend

' . . . . Swett
. . . . . Swett
. . . . . Swett

2 . . . . . Swett
2 . . . . . Swett
2 . . . . Grosser

4 . . . . Hrones
2 . . E. S. Taylor
3 . . C. F. Taylor
3 . . C. F. Taylor
0 . . C. F. Taylor
0 . . C. P. Taylor
3 . . C. F. Taylor
3 . . C. P. Taylor

E. S. Taylor
6 E. S. Taylor

6 C. F. Taylor
4 . . . . Keenan
4 . . . . Keenan
0 . . . . English

0 . . . . English

0 . . . . English

t*Not offered November 1944-June 1945.

Engineering Lab. . . . . 2'40 . . . . .
Engineering Lab. . . . . 2'683 . . . . .
Enpdsteering Lab. . . . . 2'40 . . . . .
Engineering Lab. . . . . 2'40 or 2'41
Hydraulic Lab. . . . . . 1'62......
Engineering Lab. . . . . 10'29 . . . . .
Refrigeration Lab. . . . 2'42 or 2'41
Air Conditioning Lab. . . 2'66......
Refrig.& AirCon. Lab.,Adv.2-691, 2-692

Machine Drawing. . . . D12 . . . . .

113

* Time specially arranged.



2'904
2'905
2'906
2'907
2'908
2'911
2'912
2'913
2'914

Textile Manufact., Prin.
Textile Tech. Anal.
Textile Tech. Anal.
Textile Microscopy
Textile Microscopy
Textile Testing Lab.
Textile Resench Lab..
Textile Tech. Seminar.
Textile Tech. Seminar.

$2'991 Mechanical Eng. Seminar -. . . . .
$2992 Mechanical Eng. Sem.'nar --. . . . .

2'903
8'04
2'905 . . .
8'04 . . .
2'907 . . .
2'905 . . .
2'906 . . .
2'905, 2'907
2'906, 2'908

4(B).
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)

2.
1.
2.
1.
2.
1 .

1 .
2 .

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

114 SUBJECTS OF INSTRUCTION TABULATED
Mechanical Engineering Continued

No. SUBJECT PREREQUIs:TE YEAR TERM TAKEN BY
2854 Machine Tool Lab. . . . -. ... 2 . . 1 . . III, XIII-C . . . .

2.. 2 .. IX-B
2'855 Machine Tool Lab. . . . -.. .. 2 . . 2 . . VIII . . . . . . .

$2'871 Manufacturing Eng.. . . 2'731 or 2-74 . . 4(B). 1 or 2 (Elective) . . . . .
t2'872 Prep. for Manufacturing . - . . . . . . 4(B). 2 . . (Elective) . . . . .
$2 88 Metrology & Dimens. Eng.--. . . . . . G(A) 1 . . (Elective) . . . . .

Stand.
2'901 Fabric Struct., Prin. . . . 8'02 ..... 4(B). 1 . . (Elective) . . . . .
2'902 Fabric Struct., Prin... 2'901 . . . . . 4(B). 2 . . (Elective) . . . . .
2'903 Textile Manufact., Elem. - . . . . . . 4(B). 1 . . (Elective) . . . . .

0
2
2
3

3
3
3

3
3
3
2
2
0
0
2
2

2 0
4
4
6

6
6
6

6
5
5
2
2
2
2
2
2

3
3
6
6

G(A) 1 . . (Elective) . . . . . 2 -
G(A) 2 . . (Elective) . . . . . 2-

METALLURGY - 3-00-3'99

No. SUBJEcr PREREQUISITE YEAR T
3'00 Metallurgy, Int.. . . . . - -. . . . . . 2 . .

3'01 Non-Perrous Met. I . . .
3'02 Non-Ferrous Met. II. . .
3'03 Non-Ferrous Met. III
3'04 Metallurgical Lab. .
3'041 Electric Furnaces . . . .
3'05 Metallurgy, General .
3'06 Non-Per. Metal., Adv..

$3'07 Metal. Com. Metals...
3'08 Gen. Metal., Adv.

$3'09 Metal. Calc., Adv.
13'10 Metal. Plant Visits . . .
3'12 Met.: Iron & Steel . . .

$3'15 Met.: Iron & Steel, Adv. .
$3'16 Met.: Iron & Steel, Adv. .
$3'17 Metal. Plant Design . . .
$3'18 Metal. Plant Design . . .
$3'19 Metallurgical Plants . ..
3'20 Metal. Thermodynamics .
3'21 Steel Making, Prin. . . .
3'22 Fire Assaying . . . . .

$9'23 Fire Assaying, Adv. . . .
$3.30 Metallography . . . . .
3'81 Metallography . . . . .
8182 Metallography and Heat

Treatment
333 Metallography, App.

$8'34 Physical Metal., Adv. . .
13'38 Physical Metal., Adv. . .
3830 Physical Metal., Adv. . .
3:9 Physical Metal., Adv. . .
3 391 . Properties of Metals . . .

3'00 . . .
3'01 . . .
3-02 . . .

8'04, 5'02
3-02, 3'12
3-031, 3'05
5'02
3-05 . . .
3-05

5'02 . . .
3'12 . . .
3'12 . . .
3'02, 3'12
3-01, 3'12
3'01, 3'12
5'62 . . .
3-20 . . .
5'12, 12'011
3'22 . . .
8'04 . . .
5'12, 8'04
3'31 .

3'30 or 3'32
3'33, 350
3'33, 3.50

3'38

.3.

.4.
4(B)..3 . .

.3..
4(B).

.4(B).

G(A)
.4 . .
G(A)
G(A)

.3.

.3.
G(A)
G(A)
G(A)
G(A)
4(B).
4(B).
4(B).

.3 . .
G(A)

.3.

.3.

.3.

4(B).
G(A)
G(A)

.G.
.G .
.3 . .

ERM TAKEN BY

2 . . II . . . . . ..

1 . .

1 ..

2 . .

2 . .

2 . .

1..

1 ..
2..

1.. 2
2 ..

1 or .2
21..
2 . .
21. .
1 . .
1 . .
21..
2 ..

III . . .

III,. . .(Elective)

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(ective)
(Elective)
(Elective)

III . . .
III, . . .

(Elective)
(Elective)
II (T.E.).
II (T.E.).
XIII-A .

REC.
LEc,

. 0

4
3

0
1
3
2
3
2
2
0
3

0
0
3
4
2,
1

2
2
2

1

4
1
3

LAB.
DRaW.

3

*
5
2

-r
-s-3

4

2

3
13

*

13

4

2
*
*

3

3392 Properties of Metals . . . 3-91 . . . 3 . . 2 . . XIII-A . . . . . . 3 -

3'40 Cor. & Heat Res. Alloys . 3-0 or 3'32 4(B). 1 . . II. . . . . . . 2 -
3-41 Light Alloys . . . . . . 8-30 or 3'32 . 4(B). 2 . . I11 . . . . . . . . 2 -

* Time speciafly arranged. I Not ofered November 1944-June 1945.

INSTRUCTOR
IN CHARGE

. . . .English

. . . . English
Buckingham
Buckingham
Buckingham

. . Schwarz
. . . . Schwarz
. . . . . . Fox

. . Fox
Schwarz
Schwarz
Schwarz
Schwarz
. . Fox

Schwarz
Schwarz
Schwarz

2 . . . Soderberg
2 . . . Soderberg

INSTRUCTOR
PREP. IN CHARGE

1 . R. S. Williams

4 . . . Hayward
3 . . . Hayward

... .Hayward
0 . . . Hayward
2 . . . Hayward
3 . . . Hayward
6 . . . Hayward
3 . . . Hayward
6 . . . Hayward
6 . . . Hayward
1 . . . . . Floe
4 . . . . . Bever

Waterhouse
. Waterhouse

0 . . Waterhouse
0 .. Waterhouse
3 .. Waterhouse
5 . . . Chipman
4 . . . Chipman
1 . . . . . Reed

. . Reed
I . . . . . PMoe
2 . . . . . Cohen
4 . . . . . Floe

2 . . .Homerberg
. . . . . Cohen
. . . . Cohen

4 R. S. Williams
2 . . . . . Floe
3 .R. S. Williams,

Homerberg
3 . R. S. Williams,

Homerberi, Kyle
4 . . . . . WulIff
4 . R. S. Williams

REc. LAB.
Lac. DRAW. PRI

1 2 0



ARCHITECTURE

SUBJECT PREREQUISITE

Powder Metallurgy . . .
Powder Metal. Lab. . . .
X-ray Metallography . .
Physics of Metals . . . .

Physics of Metals, Adv. .
Welding Metallurgy . . .
Ferromagnetism . . . .
Atomic Arrangements in

Alloys
Sp. Prob. in Metallurgy
Sp. Prob. in Metallurgy

No.
3'42
3422
350
3'51

3'52
3'55

$3'60
t3'61

362
363

$3'65
$3'70
$3'71
t3'73
$3'74
$3'75
$3'76
3'81
382
3'83
3'84
3"85
3'86
3'87
3-88
3'89
3-90
3-901
3'902
3'91

YEAR TERM

3'30 or 3'32 . . 4(B).
3,30 or 3-32 . . 4(B).
M22, 3'30 or 3'31 4(B).
M22, 330 or 3'31 4(B).

3'50
3'50, 351 . . G(A)
3'30 or 3'31, 3'32 4(B).
- -. . . . . . G(A)

. . . . . . G(A)

2..
2 ..

1 or 2
2 ..
1 . .
1 ..

TAKEN BY

(Elective) . . . .
(Elective) . . . .
III,.. . . . ..
(Elective) . ...

(Elective)
(Elective)
(Elective)
(Elective)

REc. LAB.
LEC. DRAW.

.2 -
. 1 3
.2 1
.2 -

1
2
2

... . . . . . G(A) 1 . . (Elective).....
--. . . . . . G(A) 2 . . (Elective) . . . . .

4(B).
.3 . .

4(B).
G(A)
G(A)
G(A)
G(A)

.3..

.3..
4(B).
4(B).
4(B).
4(B).
4(B).
4(B).
G(A)
G(A)
G(A)
G(A)
G(A)

2..

2.1 .r .2
2 .r .2
1 .r .2

1 .r .2

1 or 2

1..2
12.
1..2

1 or 2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
III . . .
III . . .
III, . . .

III: . .
III, . . .

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

*

PREP.

4.
2.
3.
4.

2.
4.
4.

INsTRUCroR
IN CHARGE

. . . . Wulff
. . . . Wulff
. J. T. Norton
. J. T. Norton

. J. T. Norton

. . Rosenthal

. . . . Bitter

. . . . Bitter

* . R. S. Williams
* . R. S. Williams

3
6
4
3
*
*
2
2

4
6
*

*
*

6.
3.
2.
4.
4.

2.
2.
2.
2.
3.
3.
0.
2.

4.

2.

. . , Bitter
F. H. Norton
F.. H. Norton
F. H. Norton
F. H. Norton
F. H. Norton
F. H. Norton

. . . Gaudin

. . . Gaudin

. . . . Locke

. . . . Locke
Schuhmann
Schuhmann
Schuhmann
Schuhmann

. . . Locke

. . . Gaudin
. . . Gaudin
. . . Gaudin
. . . Gaudin

No. SUBJECT PREREQUISITE

4'031 Freehand Drawing. . . .
4'032 Freehand Drawing. . . . 4'031

4'041T Freehand and Color . . . 4'032
4'042T Freehand and Color . . . 4'041T.

ARCHITECTURE - 4-00-4-99

YEAR TERM TAKEN BY

. .. . 3 . . 1 . . IV . . . . . .
. .. . 3 . . 2 . . IV . . . . . .

REc. L
LEc. DR

.0
.0

4 . 1 IV . . . . . . . . 0
4 . 2 IV . . . . . . . . 0

AB. INSTRUCTOR
AW. PREP. IN CHARGE

4 0 . Selmer-Larsen
4 0 . Selmer-Larsen

6 0 . Selmer-Larsen
6 0 . Selmer-Larsen

4'051 Freehand Drawing. . . .
t4'051T Freehand and Color . . .
4'052 Freehand Drawing. . . .

$4'052T Freehand and Color . . .
4*053 Freehand Drawing. . . .
4,054 Freehand Drawing. . . .

4'07 Shop . . . . . . . . .
4'091 Color, Comp. Th. & App.
4'092 Color, Comp. Th. & App.
4'10 Arch. Illumination. . . .

t4451 History of Architecture
$4'452 History of Architecture
4-481 Europ. Civilization & Art
4'482 Europ. Civilization & Art
4'491 Europ. Civilization & Art
4'492 Europ. Civilization & Art
4'52 Office Practice . . . . .
4'53 Professional Relations . .

$4'541 Housing Seminar . . . .
$4'542 Housing Seminar . . . .
14'59 Gov. & Pub. Admin. . .

4'042 .
4'042T.
4'051
4'051T
4'052
4'053

4'082
4'091

4'451
4'472
4'481
4-482
4'491

5(B).
5(B)
5(B).
5(B)
G(A)
G(A)

2 . .
5(B).
5(B).
4..

5..
5..
5(B).
5(B).
G(A)
G(A)
G(A)
5(B).
G(A)
G(A)
3(B).

1
1
2
2
1
2

0
0
0
0
0
0

IV . . ,
IV . . .
IV . . .
IV . . .
IV . . .
IV , . .

IV . . .
IV . . .
IV . . .
(Elective)

IV . . .
IV . . .
IV . . .
IV . . .
IV . . .
IV . . .
(Elective)
IV . . .
(Elective)
(Elective)
IV-B . .

6
6
6
6
6
6

4

10

30

0 . Selmer-Larsen
0 . Selmer-Larsen
0 . Selmer-Larsen
0 . Selmer-Larsen
0 Selmer-Larsen
0 Selmer-Larsen

0 . Selmer-Larsen
4 . . . Anderson
4 . . . Anderson
0 . . . Anderson

5 . . .
5 . . .
3 . . . . Seaver
3 . . . . Seaver
4 . . . . Seaver
4 . . . . Seaver
0 . F.J. Adams
2 . . . Wurster
4 . . . Burchard
4 . . . Burchard
4Shurtleff, Schaefer

* Time specially arranged. t Not offered November 1944-June 1945.

Metallurgy Continued

Theory of the Solid State M22, 8'04
Ceramics . . . . . . . 5'02, 8'04
Optical Ceramics . . . . 8-04
Ceramic Process, Furd . 2-50, 3'70, 5'61
Phys. Prop. Cer. Prod . 3'73 . . . .
Spec. Prob. Ceramics . 370, 3'71
Spec. Prob. Ceramics . 370, 3'71
Mineral Dressing I . . . 12-011 . . .
Mineral Dressing II . . . 3'81 . . . .
Mineral Dressing Plant . 382 . . . .
Mineral Dressing Prac . 3'83 . . . .
Flotation . . . . . . . 3'82 . . . .
Comminution . . . . . 3-82 . . . .
Quant. Mineragraphy . . 3'82 . . . .
Ore Testing . . . . . . 3,83 . . . .
Mineral Dressing Des. . 3'84 . . . .
Mineral Dressing, Adv . 3'84 . . . .
Mineral Dressing Lab. Adv. 3,83 or 3'85
Mineral Dressing Lab. Adv. 3'901 . . . .
Mineral Dressing Sem. . 3'84 . . . .

115

1I
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Archtecftre Continued

No.
4'60
4'62
4'641

4-651
4'652
4'661
4'662
4'672
4'681
4'682

4'691
4-692
4'711
4'712
4'721

SUBJECTS OF INSTRUCTION TABULATED

SUBJECT PRaaQUzSTE
Plan. Legis. & Admin. . . --. . . . .
Site Plan. & Const. . . . --. . . . .
City Planning, Principles --. . . . .

City Plan., Th. & Prac. . 4641 . . . .
City Plan., Th. & Prac. . 4'651 . . . .
City Planning Research . 4'652 . . . .
City Planning Research . 4'661 . . . .
City Planning Design . . - ...
City & Regional Planning 4-672 . . . .
City & Regional Planning 4-681 . . . .
City & Regional Planning 4'682 . . . .
City & Reg. Plan., Adv. . 4'682 . . . .
City & Reg. Plan., Adv. . 4'691 . . . .
Architectural Drawing . . -. . . . .
Architectural Drawing . -...
Architectural Design II . --. . . .

4'722 Architectural Design II
4'731 Architectural Design III
4'782 Architectural Design III.

4'741T Architectural Design IV

4'742T Architectural Design IV
4'751 Architectural Design V

$4'751T Architectural Design V..
4'752 Architectural Design V.
4'761 Architectural Design VI
4'762 Architectural Design VI

$4'78 Planning Principles
4'811 Structural Analysis
4'812 Structural Analysis . . .
4'91 Industrial Design . . . .
4'92 Industrial Design . . . .
4'98 Thesis Research

4'721. . . .
4-722 . . .
4-731 . . .

4'732, 4'811
4'812

4'741T. . .
4'742 . . .
4-742T. . .
4'751 . . .
4-752 . . .
4'761 . . .

2'042, 4'722
4-811, 4'731

YEAR TERM
4(B). 2
3(B). 2

.2.. 1
4.. 1
3(B). 1
3(B). 2

.G(A) 1
G(A) 2

.2 . . 2
3(B). 1
3(B). 2
4(B). 1
G(A) 1
G(A) 2

. 1. . 1 .

.1.. 2

.2.. 1

Rac. LAB.
TAKEN By Lac. DRAW.

IV-B . . . . . . . 2 -
IV-B . . . . . . . 0 12
IV-B . . . . . . . 2 -
IV
IV-B . . . . . . . 3 -
IV-B . . . . . . . 3 -
(Elective) . . . .. 2 -
(Elective) . . . . . 2 -
IV-B . . . . . . .. 0 10
IV-B . . . . . . . 0 18
IV-B . . . . . . . 0 12
IV-B . . . . . . . 0 12
IV-B . . . . . . . 0 30
IV-B . . . . . . . 0 30
IV . . . . . . . . 0 6
IV . . . . . . . . 0 6
IV . . . . . . . . 0 13

.. 2 .. 2 .. IV . . . . . . . . 0

.. 3 .. 1 .. IV . . . . . . . . 0

.. 3 .. 2 .. IV . . . . . . . . 0

4 .. 1 .. IV . . . . . . . . 0

4 . .
5(B).
5(B).
5(B).
G(A)
G(A)
2..
3..
3..
G.
G.
G(A)

2.
1 .
1.
2.
1.
2.
2.
1,.
2 .
1 .
2 .
1, 2.

IV . . .
IV . . .
IV . . .
IV . . .
IV . . .
IV . . .
XVII . .
IV . . .
IV . . .
(Elective)
(Elective)
IV, IV-B .

0
0
0
0
0
0
1
2
2
2
2
0

13
15
15

PREP.
5.
0.
2.

INSTRUCTOR
IN CHARGE

Shurtleff
Bender

Shurtleff

3 . F. J. Adams
3 . F.J. Adams
4 . F.J. Adams
4 . F.J. Adams
5 . . . . Bender
0 . . . . Bender
0 . F.J. Adams
0 . . F. J. Adams
0 . F.J. Adams
0 . F.J. Adams
0 . . . . Bridge
0 . . . . Bridge
2 Anderson, Bridge

2 Anderson, Bridge
3 Anderson, Bridge
3 Anderson, Bridge

20 4 . . . Anderson

20
29
20
14
36
30
2
6
6

6

4
0
4
0
0
0
1
0
0
4
4
0

Anderson
Anderson
Anderson
Anderson
Anderson
Anderson
Anderson

Gelotte
Gelotte
Maller
Muiller

Anderson,
F. J. Adams

CHEMISTRY - 5-00-5-99

No.
5'01
5'02
5*061
5'062
5'071
5'072
5'08
5:10
5'11

SUBJECT PREREQUISITE
Chemistry, General . . . . .
Chemistry, General . . . 5-01
Inorganic Chemistry, Adv. 5'13
Inorganic Chemistry, Adv. 5'06' .
Sem. Inorganic Chem. . . 5'062
Som. Inorganic Chen. . . 5'071
Inorganic Lab., Adv.... 513
Qualitative Analysis . . . 5'02
Qualitative Analysis . . . 5'02

YEAR T

4(B).
4(B).
G(A)
G(A)
G(A)

.2..
.2..

5'12 Quantitative Analysis . . 5'10 or 5'11 . . 2 . .

5'18 Quantitative Analysis . . 5'12 . . .
5'141 Anal. Chemistry . . . . 5'12, 8'04 .

5:35 Applied Chemistry
5'41 Organic Chemistry I

5'414 Organic Preparations
5'416 Organic Preparations
5'417 Quant. Org. Anal. ...
5'418 Organic Preparations
5'42 Organic Chemistry II

.5'02
5'12, 8'04

5'12, 5'41
5'12, 5'41

.5'41 . . . .
5'12,541 . .

.5'41 . . . .

.2.
.3.

3.
3, 4

.3.

4.
.3.
.3.
.3.
.3.
.3.

ERM TAKEN BY

1 . . All Courses. . . . .
2 . . All Courses. . . ..
1 . . V . . . . . . . .
2 . . . . . . . . ..
1 . . (Elective).....
2 . . (Elective) . . . . .
1 or 2 (Elective) . . . . .
1 . . V, X . . . . . . .
1 . 1.II, VII, VII-A, VIII

IX-A, XV,
2 . . III, V, VII, VII-A

IX-A, X, XV,
2 . . V . . . . ....
1 V . . . . . . ...
2 . . VII,
2 . . (Elective) . . . . .
1 . . I(d), V, VII, VII-A

IX-A, X, XV,
1 . . III.
1 . . V.. . . . . . ..
1 I X . . . . . . . ;.
2 . . V.. . . . . . ..
2 .. IX-A .. . . . . .
2 . . V, VII-A, X . . . .

REc. LAB.
LaC. D

0
0
0
0
4

RAW. PRE

2 4
2 4

- 3
- 3
- 3
- 3

6 0
11 4
4 2

4 2

3 2
4 1

- 2
- 3

9
7
4
6

0
0
0
0
2

INsTRUCTOR
P. IN CHARGE

. . . Wareham

. . . Wareham

. . . . Schumb

. . . . Schumb

. .. . . Schumb

. . . . Schumb

. . . . Young

. . . . Marvin

. . . . Simpson

. . . . Marvin

. . . . Marvin

. . . . . Gibb

. . . . Marvin
Ashdown

Fletcher
. . . Ashdown
. . . . Fletcher
. . . Ashdown
. . . Huntress

t Not offered November 1944-June 1945.

.

.



No. SUBJECT
Chemistry Continued

5*424 Org. Compounds, Ident.
5'426 Org. Compounds, Ident.

5'428 Organic Chemistry Lab.
543 Organic Chemistry II .
5'44 Organic Chemistry IV
5'51 Functional Groups in

Organic Chemistry
5'52 Mechanism, Structure &

Reactivity in Org. Che
5'53 Sp. Topics In Org. Chem

:5'54 Sp. Topics in Org. Chem
5'55 Org. Compounds, Ident.
5'581 Organic Lab., Adv.

5'582 Organic Lab., Adv.
5'591 Recent Adv. in Org. Chen
5592 Recent Adv. in Org. Chem
5'61 Physical Chem. I . . .

5'611 Physical Chem. Lab. I .
5'612 Physical Chem. Lab. I .
5'62 Physical Chem. II . .

5'621 Physical Chem. Lab. II
5'622 Physical Chem. Lab. II
5'63 Thermodynamics, Int.
5'64 Rad. Chemistry, Int.
5'642 Radiation Chemistry.
5'66 Surface & Colloid Chem.
5'71 Physical Chem.
5'72 Physical Chem.

$5'741 Radiation Chem., Adv..
$5'742 Statistical Mechanics .
575 Chem. Thermodynamics

$5'76 Chem. Thermodynamics
5'77 Kinetic Theory . . . .
5'82 Chem. Literature . . .
5'90 Spec. Prob. in Chemistry
5911 Journal Meeting in

Inorganic Chem.
t5'912 Journal Meeting in

Inorganic Chem.
$5'921 Journal Meeting in

Organic Chem.
25'922 Journal Meeting in

Organic Chem.
t5'931 Semaivar in Phys. Chem.
t5'932 Seminar in Phys. Chem.

Research . . . . . . .
Inorganic Chemistry
Organic Chemistry
Physical Chemistry

Thesis . . . . , . . .
Thesis . . . . . . . .

ELECTRICAL ENGINEERING
REc. LAB.

PREREQUISITE YEAR TERM TAKEN BY Lac. DRAw. PREP.

5'414 . . . .
5'416 or 5'428

.3..

.3..
4..

.5-41 . . . . . 3 . .
5'42 . . . .. 4(B).
5'43 . . . . . 4(B).
542 . . . . . G(A)

5'42 . . . . . G(A)

. 2 G(A)
5-42 . . . . . G(A)
5'42, 5'414 . . . G(A)
5'42, 5'424 . . . G(A)

r.

r.

5-581 . . . . .
5'42 . . . . .
5-42 . . . . .
M21, 8-03, 5'12

5-61 . . . . .
5-61
5'61 . . . . .

5'611, 5-62
5'612, 5-62

.5'62 . . . .
5'62 or 5'71
5'62 or 5'71

.5'62 or 5'71 .
M21, 8'03, 5'13

.5-71 . . . .

.5'64 . . . .
5-741 . . . .

.5'62 or 5'71 .
.5'75 . . . .

5'62 or 5'71 .
5-41, 5-61, L31

G(A)
G.
G.
3..

3..
3..
3..

3..
3..
4(B).
4(B).
G(A)
4(B).
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
3 . .
G(A)
G(A)

2
2
2
1
1
2
1

2

1 - .
2 . .

2.
2 ..

2 ..

2 ..

2 ..
2..

12

1 ..
2 ..
21. .
2 . .
1 ..
2 . .
1 ..

1,2 .
1 . .

V . . . . . . . . .
x . . . . . . . .
VII-A
VII, VII-A . . . .
V . . . . . . . . .
V . . . . . . . . .
(Elective) . . . . .

(Elective) . . . .

(Elective)
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .

(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
III, V, VII, VII-A
X, xv,
V, VII,, VII-A .
III, X . . . . .
III, V, VIII, VII-A
x, XV,

V, VII1 , VII-A .
x . . . . . . . .
V . . . . . . . .
V . . . . . . . .
(Elective) . . . .
V . . . . . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
V . . . . . . . .
(Elective) . . . .
(Elective) . . . .

9
5

9

0
0

0
3
3
3

.3

.3

. 3

.2
. 1

.0

. 1

. 1

.4

.0

.0

.4

.0
.0
.3
.2
.2
.2
.3
.3
.2
.2
.3
.3
.2
. 1

. 1

. G(A) 2 . . (Elective) . . . . . 1

. G . I . .1(Elective) . . . . . 1

G . 2 . . (Elective). .

G 1
G 2

G(A)

.4.

.4.

(Elective) . . . . .
(Elective) . . . . .1

1 or 2

2 ..

(Elective)

V . . . . .
V . . . . .

0
0

0
0

0
6
6
6

117
INsTRUCTOR

IN CHARGE

Ashdown
. . . Ashdown

. . Ashdown
. . . Huntress
. . . Huntress
. . . Huntress

- 6 . . . . Morton

V .
0.
5.
3.
4.
3.
5.
5.
4.
4.
6.
6.
4.
1 .

1 .

. Morton
Morton

Huntress
Morton

Morton
Huntress
Huntress

Millard

Dietrichson
Dietrichson

. Millard

Dietrichson
Dietrichson

Sherrill
L. Harris
L. Harris

Millard
Sherrill
Sherrill

L. Harris
Stockmayer

. Beattie
Scatchard

Amdur
Huntress
Huntress
Schumb

- 1 . . . . Schumb

- 1 . . . . Morton

- 1 . . . . Morton

- 1 . . . Scatchard
- 1 . . . Scatchard

* . . . Huntress
. . . . . . . . Schumb
. . . . . . . . Morton
. . . . . . . Scatchard
15 0 . . . Hamilton
16 0 . . . Hamilton

ELECTRICAL ENGINEERING - 600-6&99

SUBJECT
Elec. Eng. Prin.
Elec. Eng. Prin.
Elec. Eng. Prin.

Elec. Eng. Prin.
Elec. Eng. Prin.

PREREQUIsITE YEAR
. . . . M22,8'03 . . . 2
. . . . 6'00 . . . . . 3 .

601 . . . . . 3.
G.

6'02 . . . . . 4.
. . . . 602 . . . . . 4 .

* Time specially arranged.

TERM

.2.

.2.
. 1.
. 1.
. 1.

REC. LAB.
TAKEN BY LEc. DRAW.

VI, Vt . . . . . 4
VI . . . . . . . . 5
VI . . . . . . . . 5
II (T.E.)
VI. . . . . . . . . 6
VI. 4 . . . . . . . 3

PREP.

6.
7.
7.

INsTRUCTOR
IN CHARGE

Frazier
Frazier

. . . Gray

- 8 . . . . . Lyon
- 4 . . . . . Lyon

: Not offered November 1944-June 1945.

No.
6'00
6+01
6'02

6*03
61031

J
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Electrical Engineering Continued

SUBJECT
Elec. Eng. Prin.
Elec. Eng. Prin.
Electricity . . .
Illumination . .
Elec. Eng., Fund.
Elec. Eng., Fund.

SUBJECTS OF INSTRUCTION TABULATED

PREREQUIsITE
6'03
600

.8'04S8'04
S804
. 6'18,

No.
6'04
6'11
6-16
6'17
6'18
6'19

6'20
6-211
6'212

6'221
6'222
6'23
6'251
6'252

t6-26
6'27
6'281

:6'282
6294
6'30
6'311
6:312
632
6'331
6'332
6'34

Elec. Power Generation
Elec. Power Generation .
Electrical Implementation
Elec. Mach. Design . .
Elec. Mach. Design . . .
Elec. Insulation . . . .
Ilium. Eng. Prin. . . . .
Wire Com., Prin. . . . .
Radio Com., Prin. . . .
Radio Engineering. . . .
Elec. Com. Prin.....
Elec. Com. Prin.....
Elec. Com. Prin.....
Elec. Com. Prin.....
Elec. Com. Lab.....
Elec. Com. Lab. . . . .
Elec. Com. Lab. . . . .

6'40 Elec. Eng., Elem. .

Elec. Eng., Fund. . . .
Electrical Eng. . . . .
Electrical Eng. . . . .
Electrical Eng. . . . .
Electrical Eng. . . . .
App. Elec. in Industry .
Elec. Equip. Bldgs. . .
Instrument Electricity .

YEAR TERM
. . . . . 4(B).

.3..

.4..

.4..

.3..
6'40 or 6-41 3

4..
.4(B).

. . . . . 4(B).

. . . . . 4(B).

2'42

6'02 ..
6'03
603
8'04
8'04
6'02
6'02

6'02 ..
6'02 ..
6-311
6'30, 6'02
6'02, 6'311
6'331

8'04 . . . . .

8'04

6-43 .. . . . .
6-44......
6'45 . . . . .
6'18, 640 or 6'41
8'04 . . . . .
8'04, M22 . . .

Elec. Eng. Seminar . . . 6'04 or 6'32 . .
Elec. Eng. Seminar . . . 6'501 . . . . .
Elec. Power Circuits . . 604 . . . . .
Elec. Power Circuits . . 604 . . . . .
Power Systems Lab. . . . 6'511, 6'516, . .

6'651 or 6'652
Power System Analysis. . 6'04 . . . . .
Alt. Cur. Machinery, Adv. 6-04, M31 . . .
Alt. Cur. Machinery, Adv. 6-04, M31 . . .
Power System Economics. 6'04, Ec12 . . .
Power System Economics. 6'04, Ec12 . . ,
Electric Power Gen. . . . 603, Ec12 . . .
Electric Power Gen.. . . 6'03, Ec12 . . .
Railroad Elec. Trac.. . . 6'03, Ec12 . . .
Railroad Elec. Trac.. . . 6-551 . . . . .

4(B).
4(B).
4(B).
4(B).
4(B).
4(B).
4 . .
4(B).
4(B).
G(B)
3 . .
4(B).
4(B).
4(B).
4..
4..
4(B).

3..
3..
4..

3.
4..
4..
G.
G.
3..
4..
4(B).

G . .
G(A)
G (A)
G(A)
G(A)
G(A)

G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)

Network Theory, Adv . 6'32 . . . . . G(A)
Network Theory, Adv . 6'561 . . . . . G(A)
Illum. Eng., Prin. .... 804, M22 . . . G(A)
Illum. Eng., Prin..... 6571 . . . . . G(A)
Trans. In Linear Systems 6'04 or 6'32, M31 G(A)
App. of Int. Equa. in Elec. M22, 603 . . . G(A)

Eng.

2
1
2
2
1
2
1
1
1
2

1 . .
2 . .
2 . .

2 ..
2.
2..

2..
2 ..
2 ..

1 . .

2..
2 ..

2.

2 ..
1 or 2

2 ..

1 . .
2 ..

2..
2 ..
2..
2..

1 or 2

1 . .

2 ..
1 . .
2 ..
1 . .
2 . .
1 . .
2 . .

1 ..

1 or 2
1 . .

Electronic Cont. & Meas. 6'02
App. Elec. in Industry. . 6-02
App. Elec. in Industry. . 6'03

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

Rac. LAD.
Lac. DRAW. PREP

4
4
2
2
3
3

3
3
3

1
1

TAKEN BY
VI. . . . . . . . .
VIII . . . . . . .
IV . . . . . . . .
IV . . . . . . . .
II
XVI . . . . . . ..
II
V14 . . . . . . . .
(Elective) . . . . .
(Elective) . . . . .

Elective) . . . . .
(Elective) . . . . .
VIa . . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
Via . . . . . . . .

Vi. ........
(Elective) . . . . .
via . . . . . . . .
via . . . . . . . .
VIa . . . . . . . .
(Elective) . . . . .

XVi. XVI, XVII
IX-B
III,, X, XIII,

XIII.-C, XV .

XIII-A . . . . . .
XIII-A . . . . . .
XIII-A . . . . . .
XIII-A . . . . . .

(Elective) . . . . .
(Elective) (Not

open to VI)
I I (T.E.)
V I . . . . . . . .
VI . . . . . . . .
(Elective) .. . . .
(Elective) .....
(Elective).....

(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

4

3
3
3
3
3
2
1
3

2
2
3
3

3
3
3
3
3
3
3
3
3

6
6
4
4
6
6

6
6
6

6
6
6
6
6
6
4
6
6
6
6
5
6
8
3
4

INSTRUCTOR
. IN CHARGE

. . . . Dwight
Gray, Kingsley

. . . . Dawes

. . . . Moon

. . . Fitzgerald

. . . Fitzgerald

. . . . . Gray
. . . . Dawes
. . . . Dawes

Mulligan
Mulligan

Frazier
Dwight
Dwight

von Hippel
. . . Moon

C. E. Tucker
Barrow

Radford
Guillemin
. Radford

Arguimbau
Guillemin

Radford
Radford
Radford

- 6 . . . . Hudson

1
1
1
2

3

*

2

5
5
4
4
4
4
2
8

10
2
7
7

5
7
7
7
7
6
6
6
6

3 -
3 -
2 3
2 3
3 -
3 -

7
7
4
4
7
6

. . . Fitzgerald
. . . . Kingsley
. . . . Kingsley
. . . . Kingsley
. . . . Kingsley

Tucker, Dawes
. . . . Hudson
. . . . . Gray

M. F. Gardner
M. F. Gardner

. . . . Wildes

. . . . Wildes

. . . Fitzgerald

. . . Fitzgerald

. . . . . Lyon

. . . . . Lyon

. . . Balsbaugh

. . . Balsbaugh

. . . Mulligan

. . . Mulligan

. . . Balsbaugh

. . . Balsbaugh

. . . Guillemin

. I. ;Guillemin
. . . . . Moon
. . . . . Moon
. M. F. Gardner
. . . . .Moon

* Time specially arranged. t Not offered November 1944-June 1945.

3

4

3
4

-*

6'41
6'43
6-44
6-45
6'46
6'47

$6'48
$6'49

6-501
6'502
6'511

$6'512
6-515

6'516
6'521
6'522

t6'531
16-532
$6'541
$6'542
$6'551
:6'552

6'561
6'562

t6'571
$6-572
6'58
6-585
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No. SUBEc'r P
6586 Eng. App. of Field Theo
6'59 Communications Lab.
6'60 Math. Anal. by Mech.

Moth.
6'601 Mechanized Math. Lab.
6'605 Servomechanisms . . .

6'606 Servomechanisms . . .
6'607 Servomechanisms Lab.

$661 Gen. & Util. of Super
Voltages

$6'62 Elec. Com., Prin. . . .
$6621 Radio Lines, Ant. & Pro
$6'622 Radio Lines, Ant. & Pro
$6'627 Patents & Rel. to Sci. & E
$6628 Patent Background of

Elec. Corn. In U. S.
6'631 Engineering Electronics
6'632 Engineering Electronics

$6'64 App. of Atomic Phys. in
Elec. Eng.

6'651 Elec. Power Distribution

6'652 Elec. Power Distribution
6'661 Elec. Mach. Dev., Prin.
6'662 Elec. Mach. Dev., Prin.

$6671 Vibrations . . . . . .

$6'672 Vibrations . . . . . .
6'68 Sp. Prob. in Elec. Eng..
6'681 Spec. Prob. In Fire Contr

$6'69 Sound in Elec. Com.

6'73
6'74
6'75
6'76

6'77
678
6'781
6'79
6'80
6'81
6'82
6'83
6'84
6'85
6'89

BIOLOGY AND BIOLOGICAL ENGINEERING

RREQUIsITS
ry M22. . . . .

6'332 or 6'333
M22. . . . .

.660 . . . .
M22, 5'04 . .

6'605 . . . .
6'605 . . . .
6'04 . . . .

.6'32 . . . .
p. 6'32 . . . .
p. 6'621 .
ng.-. ... .

6'627 . . . .

.603 . . . .
6'631 . . . .
6'26 . . . .

6'04 . . . .

6'04 . . . .
.6'03 . . . .
.6'03 . . . .

M31; or M22
and 2'082

6'671 . . . .

ol 6'605, 6'606
. M31, 6'04 or

6'32 or 8'05
Elec. Meas. Lab., Adv.. . 6'76, 6'02
Elec. Eng. Lab., Adv. . . 6'04, 6'79
Elec. Eng. Lab . . . . . 6'00 . . . .
Elec. Eng. Lab. . . . . . 6'75, 602 . .

Elec. Eng. Lab. . . . .
Elec. Eng. Lab . . . .
Elec. Eng. Lab. .
Elec. Eng. Lab. .
Elec. Eng. Lab. .
Elec. Eng. Lab. .
Elec. Eng. Lab. .
Electronic Eng. Lab..
Elec. Implement. Lab. .
Elec. Eng. Lab . . . .
Elec. Eng. Lab. . . . .

6'901- 6904
6.911 - 6914
6'951 - 6'954

.601 . . . .
6'77, 603
6'77, 6'031
6'78, 6'04
6'00 or 6'40

.640 . . . ,

.611 . . . .

.6'76 . . . .

.6'76 . . . .
.6'40 ... .
6'40 . . . .

.6- .O.

Manufac. Prac.
Pub. Util. Prac.
Electronic App,

Mfg. Prac.

YEAR
Y(A)
G(A)
G(A)

G(A)
G(A)

G(A)
G(A)
G(A)

G(A)
G(A)
G(A)
G(A)
G(A)

G(A)
G(A)
0(A)

G(A)

G(A)
G(A)
G(A)
G(A)

G(A)
G(A)
G(A)
G(A)

G(A)
G(A)

.3..

.3..
0..

.3..

.4..
.4..
.4..
4(B).

.4..

.3..

.4..
.4.
.4

.3..
3.
4.
4.

TRaM
2 . .
1 or 2
1 . .

1
1
1
2
2
2

TAxEN sv
(Elective) ...
(Elective) ...
(Elective) ...

(Elective) . .. . .
(Elective) . . . . .
II (T.E.)
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

REc. LAD.
Lac. DRAW. PREP.

0
3

3
0
3

2
3
3
2
2

(Elective) . . . . . 3
(Elective) . . . . . 2
(Elective) . . . . . 3

(Elective) . . . . .

(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

2 .
1 or
1 .
2 .

1 or
1 or,2
1 .
2.
1 .
2.
1 .

2.
1 or2
2
1 .
1 .
2.
1 .
1.
2.

2 .

(Elective)
(Elective)
(Elective)
(Elective)

2 (Elective)
(Elective)
VI . . .
VI . . .
II (T.E.)
VI . . .
VI, . . .
VIll
VI, .
(Elective)
III,
VIII
V1 4 .
VI ...
IX-B, X .
XVII ..
XVI
XIII-C
XIII
VI-A
VI-A
VI-A

3

3
3
3
3

3

0
2

1

2
1
1
1

0
1
1
0
0

INSTRUCTOR
IN CHARGE

- 6 . . . . . Moon
* . . . . Radford

- 4 . S. H. Caldwell

2 2 . S. H. Caldwell
- 6 . . G. S. Brown

3
12

3

3

1
1
1

1
*

- 8
3

*
*
3
2

2
2
2
3
*
1
2
2
2
2
2

6.. G. S. Brown
0 . . S. Brown
6 . . . . Trump

5 . . . . Bowles
6 . . . Guillemin
6 . . . Guillemin
4 . . . . Bowles
4 . . . . Bowles

7 . . . . . Gray
5 . . . . . Gray
6 . . von Hippel

6 . . . Balsbaugh

6 . . . Balsbaugh
6 . . . . Dwight
6 . . . . Dwight
6 . . . Woodruff

6 . . . Woodruff
Hazen, Gardner

0 . Hazen, Brown
5 . . . . . . Pay

Gray
C. E. Tucker

5 . . . . . Gray
4 . . . . . Gray

4
4
3
5

2
3
4
6
3
2

. . . . . 40 h.p.w.

. . . . . 40 h.p.w.

. . . . . 40 h.p.w.

C. E. Tucker
C. E. Tucker
C. E. Tucker
C. E. Tucker

Tucker, Gray
. . . . . Gray
. C. E. Tucker
. . . . . Cray

Gray, Frazier
C E. Tucker
C. E. Tucker

. . . . Timbie
. . . . Timbie
. . . . Timbie

BIOLOGY AND BIOLOGICAL ENGINEERING-700-7'99

Rsc. LAs.
NO. Sususer Pasas~quIB:TS YEA TERM
703 Genetics . . . . . . . . 7'06 . . . . . . 4(B). 1
7'05 Biology I . . . . . . . . . . . . . 1

3.. 1
7'06 Biology II . . . . . . . 7'05 . . . ... 2 . . 2 .
7'11 Embryology . . . . . . 706 . . . .. .3 . . 1

* Time spcially aranged.

TAsN BY Lac. Do
VII, VII-A . . . . 2
Vill, s, VII-A . . . 2
IX-A
VII, ,, VII-A . . . 2
VII, VII-A . . . . 3

t Not offered November 19M-June 1941

AW.

6

PREP.
4.
2.

INSTRUCTOR
IN CHARCS

.... Blake
. .. Jennison

6 2 . . . . . Sizer
6 3 . . . . Waugh

119

2



SUBJEcT P
Cytology, General
Comparative Anatomy
Biol. Food Supplies . . .
Tech. Aspects of Entom. .
Physiology, General . . .
Physiology Lab., General
Personal Hyg. & Nut. . .
Nutrition, Applied . . .
Nutrition, Adv . . . . .
Bactriology . . . . . .
Bacteriology . . . . . .

ECTS OF INSTRUCTION TABULATED

REREQUISITE YEAR TERM
7'11, 7'14, 7'19
706 . . . .
7'06 . . . .
7-06 . . . .
7'11, 7'14

7'19 . . . .
7'22 . . . .
7'19, 7'22, 7'80
7-05 .
7301 . . . .

G(A)
3..
2..
G(A)
3..
3 . .
4(B).
G(A)
G(A)
3 . .
3(B).
4 . .

No.
712
7'14

t7'17
:7'18
7'19
7'21

$7'22
723
7'24
7'301
7'302

7'31

7'321
7'322

$7'361
t7'362
t7'371
t7'372

t7'39
7'41
7.44

t7'52
7'56
7'591
7'592

t7-701

:7'702

$77111
t7'712
:7721
t?'722
7'80
7'81

7'82
7-831
7-832
7'85
7-86

t7'87

$7'871

7'881
7882
7'91

7-92
7'93
7'941
7942

No.
8'01
8'012
8'02
803
8'034

Industrial Hygiene . .- . . . . . 4(B).
Prin. of Sanitation. . . . 7'301 . . . . . 3, 4(B
Public Health Eng. . 756 . . . . . G(A)
Public Health Eng. . . 7591 . . . . . G(A)
Tech. & Chem. of Food 5'41, 7'301 . . . 3

Supplies
Tech. & Chem. of Food 7302..... 3

Supplies
Tech. of Food Products . 7702 ..... 4(B).
Tech. of Food Products . 7711 . . . . . 4(B).
Food Technology, Adv . 7712 . . . . . G(A)
Food Technology, Adv . 7-721 . . . . . G(A)
Biochemistry . . . . . . 541, 7'19 . . . 4(B).
Enzymology . . . . . . 7'80 . . . . . 4(A).

G .
Biochemistry, Adv. . .780 . . . . . G(A)
Chem. of Microbrganisms 7-301,7-361,5'428 G(A)
Chem. of Microbrganisms 7-831 . . . . . . G(A)
Biophysics I . . . . . . 7'19, 5'41, 8'04 . G(A)
Biophysics II . . . . . . 719, 5'41, 804 . G(A)
Spectroscopy of Biol. 7'92 . . . . . G(A)

Materials
SpectroscopyofBiol. Mat. 7-19; 541, 8'04 . G(A)

Lab.
Biophysics Lab. I . . . . 7'19, 5'41, 8'04 . G(A)
Biophysics Lab. II. .. . 7'19, 5'1, 804 . G(A)
Biological Engineering I . - . . . . . . 4(B).

Biological Engineering II --. . . . . . 4(B).
Selected Topics in Biol . .- . . . . . G(A)
Research Problems . . . --. . . . . . G(A)
Research Problems . . . --. . . . . . G(A)

2
) 2

1
2
1

2
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Rac. LAB.
LEc. DRAW. PREP.TAKEN BY

. (Elective) . . . . .
SVII, VII-A . . . .
. VI1 .......
. (Elective) . . . . .
. VII, VII-A . . . .
SVII, VII-A . . . .

Vil . . . . . . .
, (Elective) . . . . .
. (Elective) . . . . .
.Vil . . . . . . ..

Vil . . . . . . .
. (Elective)

VIII, VII-A . . . .

(Elective) . . ..
(Elective) . . . . .
VIIl . . . . . . .
VII . . . . . . ..
(Elective) . . . . .
(Elective) . . . . .

. (Elective) . . . . .
(Elective).....
(Elective) . . . . .

ViI . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
VII, . . . . . . .

VIIl . . . . . . .

2

7
4
4

2
3
2
3
3
2
2
4
2
4
3

INSTRUCTOR
IN CHARGE

. . . Waugh
. . . . Blake
Blake, Proctor
. . . . Blake
. . . Schmitt

Sizer
R. S. Harris
R. S. Harris
R. S. Harris

Horwood
Horwood

4
6

4

4
4
4

4

4

4
3
4
3

3
3
4

3 2 3 . . . . Proctor

3
3
1
1
3
2

2
0
0
2
2
2

1 . . VII, .
2 . . VII, .
1 . . (Elective)
2 . . (Elective)
1 . . VII, VII-A
1 . .VII-A . . .
1 . . (Elective)
2 . . (Elective)
1 . . (Elective)
2 . . (Elective)
1 . . VII-A . . .
2 . .VII-A . . .
1 . . (Elective)

1 . . (Elective)

1 . .VII-A . . .
2 . .VII-A . . .
1 . .VII-A . .

2 . . VII-A . . .
1, 2 . (Elective)
1 . . (Elective)
2 . . (Elective)

PHYSICS - 8-00-8-99

SUBJECT PREREQUISITE YEAR
Physics (Mechanics) . . - -. . . . . 1
Physics (College Transfer) M11. . . . . . .I
Physics (Mech. and Heat) 8'01 . . . . . 1
Physics (Electricity) . . 8'01, M12 . . . 2
Physics (College Transfer) M11. . . . . . 2

* Time speciaily arranged.

TERM

.2.

.2.

3
3
3
3
5
4

4
5
5

4
3
2
2
5
3

3
1
1
2
2
2

Proctor
Proctor
Proctor
Proctor

. . . Gould

.. . Sizer

. . . Gould

. . . Gould

. . . Gould
. . . Bear
; . . Bear
Loofbourow

0 4 0 . . Loofbourow

0
0
2

2

4
4
4

4
*
*
*

REC. LAB.
TAKCEN BY LiEc. DRo

All Courses. . . . . 4
- . . 5

All Courses. . . . . 4
All Courses except IV-B 4

.. 5 
t Not offered November 1944-June 1945.

AW.

1

1
1

1.
1 .
3 .

. . . . Bear
. . . . Bear
. . . . Lion

3 . . . . . Lion
. . . . . Staff
. . . . Schmitt
. . . . Schmitt

INsTRUcToR
PREP. 1N CHARGE

5 . . . . . Sears
6 . . . Goodman
5 . . . . . Sears
5 Page,R.D.Evans
6 . . . Goodman

Biology of Bacteria . . . 705 . . . . . 3 . .

Bacteriology, Adv.. . . . 7'301 or 731, 7'80 G(A)
Bacteriology, Adv., . . . 7'321 . . . . . G(A)
Indust. Microbiology . . 7302 . . . . . 4 .
Indust. Microbiology . . 7361 . . . . . 4(B).
Indust. Microbiology, Adv. 7362 . . . . . G(A)
Indust. Microbiology, Adv. 7-371 . . . . . G(A)

Bacteriology of Foods . . 7'302, 7'80 . . . G(A)
Chemistry of Water . . . 5-12 . . . . . 3 . .
Surface Chem. in Biol. . . 7'11, 7-19, 541, G(A)

5'61

3 . . . . Jennison
4 . . . . Jennison
2 . . . . Jennison
2 . . . . Sluder
4 . Dunn, Proctor
.4 . Dunn, Proctor
4 . Dunn, Proctor

2 . . . . Proctor
1 . . . Jennison-
2 . . . . Waugh

3 . . . . Gould
5 . . . Horwood
7. . . Horwood
6 . . . Horwood
4 . , . . Proctor



Physics Continued

No.
8'04

8'05
81051
8'052

$8'053
8'061

8'062

8'09
8'11

8'152
8'161
8-162
8'173

$8174

$8'181
$8'182
8'183

$8'191

$8'194
8'202
8'21

8'212

t8'213

$8'214
8'215

$8'26
8'27

t8'271
$8'28
8'29

8'30
8'311

8'312

8'32

$8'341
$8'342
8'843
8'411
8'412

$8*42
$8-43
8'44
8'441
8'442
8'461

8462
8'463

$8481

$8*482
8'491

$8'511

Experimental Electronics

Electronics, Advanced

Electronics, Advanced.
Sp. Prob. In Electronics
Molecular Structure . . .
X-rays & Crys. Phys. . .
Physics of X-rays, Adv. .
X-ray Diffraction . . .
Quantum Th. of the Solid

State
Sp. Prob. In Crys. Phys.
Atomic Structure . . . .

8'511
8'061, 8'21 or

8-213
M22, 8'061,

8'511 or 8'21
8'21 . . . .
8'061 . . . .
8-311 . . . .
8'04, M22 . .
8'27 . . . .
8'27 . . . .
8'11, 8-463 . .

8-27 . . . . .
8'04 . . . . .

Atomic Struct. Lab. . . . 8'09, 8'311 . . .

Line Spectra . . . . . . 8'311 . . . . .

YEAR TERM

121

REc. LAB.
TAKEN BY LEc. DRAW. PREP.

. 2 . , 2 . . All Courses except IV-B 4
SUBJEcT PREREQUISITE

Physics (Elec. Optics & 8'03 . . . .
Modern Physics)

Vibrations and Sound 8'04, M22
Sp. Problems in Acoustics 8'05 . .
Experimental Acoustics . 8'05 . . .
Acoustics . . . . . . . 8'02 . . .
Intermediate Physics . . 8'04 . . .

(Thermodynamics & Kinetic Theory)
Intermediate Physics . . 8'4 .

(Electronics)
Physical Measurements . 804 . . .
Experimental Physics . 8202, 8'312
Photography . . . . . . 8'04 . . .
Photography, Adv. . . . 8-15 or 8'161 .
Optics . . . . . . . . . 8'04 . . . .
Optical Measurements. . 8,161 . . .
Color Measurements . . 8'04 . . .
Motion Picture Photogra- 8'161.

phy
Optics Seminar . . . . . 8'161
Optics Seminar . . . . . 8'161 . . .
Sp. Problems in Optics . 8'161 . . .
Microscopy and Photo- --. . . .

micrography
Physical Optics, Adv. . . 8161 . . . .
Electronics Lab..... 8'061 . . .
Electronic Phen..... 8'061, 8-212,

1 . .
1 or 2
1 ..
1 ..
1 . .

1
1
2
2
1
1
2
1

. . 4(B).

. . G(A).
4(B).

.3.

.3.

. . 4(B).
.3.

.3.
.3.
*4(B).
4(B).

G(A)
G(A)
G(A)

.4 . .

G(A)

.3 . .

G(A)

VI1. . . .
(Elective)
(Elective)
IV . . . .
VIo, , VIII

INSTRUCTOR
IN CHARGE

2 4 Page, R. D. Evans

*
3
2

3
6

3

3
3

2
3

VIII . . . . . . .
VIII . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
VIII . . . . . . .
VIII . . . . . . .
(Elective) . . . . .
(Elective) . . . . .

(Elective) . . . . .
(Elective) . . . . .
(Elective)......
(Elective) . . . . .

(Elective) . . . . .
VIII . . . . . . .
(Elective) . . . . .

G(A) 2 . . (Elective) . . . . .

G(A)

G(A)
G(A)
G(A)
4(B).
G(A)
G(A)
G(A)

G(A)
3..
4..
3..
4
G(A)

Spectroscopy Sem.... 832 . . . . . G(A)
Spectroscopy Sem..... 832 . . . . . G(A)
Sp. Prob. in Spectros . . 832 . . . . . G(A)
Nuclear Physics . . . . 8'311 . . . . . 4(B).
Nuclear Physics . . . . 8'411 . . . . . 4(B).
Sem. in Nuclear Phys.. . 8411 . . . . . G(A)
Th. of Nuclear Struct. . . 8411, 8-521 . . G(A)
Applied Radiochemistry . 512, 8-411, 8-412 G(A)
Sp. Prob. in Nuclear Res. 8'311, 8'411 . . G(A)
Sp. Prob. in Nuclear Res. 8'441, 8'412 . . G(A)
Int. to Th. Physics I. . . 8'04, M22 . . . 4(B).

G .
Int. to Th. Physics II . . 8'461 . . . . . 4(B).
Int. to Th. Physics III . 8'311, 8'461 . . G(A)
Adv. Mechanics I . . . . 8-462 or 8'471 . G(A)

Adv. Mechanics II . . . 8'481 . . . . . G(A)
Moth. of Theoret. Phys. . 8'462 . . . . . G(A)
Thermodynamics and 8'02, M22 . . . 3

Statistical Mech.
* Time specially arranged.

1 . . (Elective) . . . . .

2 . .
1 or 2

2 ..
2..
2..

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

2 . . (Elective)......
2 . . VIII. . . . . ..
2 . . VII-A
2 . . VIII. . . . . ..
2 . . VII-A
2 . . (Elective) . . . . .

1 . .
2 . .
1 or 2
1 . .
2 ..
2 . .
2 . .
2..2.

2..

2..

1 . .
2 ..
21. .
1 ..
2 ..

(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
VIII . . . . . . .
(Elective)
VIII. . . . . . . .
(Elective) . . . . .
(Elective) . . . . .

(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

6 . C. M. Harris
P. M. Morse

4 . . C. M. Harris
3 . . .
4 . . .. . Sears

4 . . . . . Sears

2
4
1
2
6
2
2
3

2
2

0

2
2
4

Stockbarger
. . Mueller

. . . . Hardy
Hardy

.. . . . Hardy
. . . . Hardy
. . . . Hardy
. . . . Hardy

. . . . Hardy

. . . . Hardy

. . . . Hardy

. . . . Hardy

. . . . Hardy
Nottingham

.. Nottingham

3 3 . . Nottingham

- 3 . . Nottingham

*

1

3

6
5
4
4
6

Nottingham
Nottingham

Mueller
Warren
Harvey
Warren

. . . Slater

* . . . . Warren
- 5 .. . Livingston

3 2 . . Stockbarger

- 6 . . . McNally

*
3
3

3
*
*

1
1

4
4
2
6
3

8

8.
9.
9.

9.
9.
4.

. . . Harrison

. . . Harrison
. Harrison

R. D. Evans
.. R. D. Evans
Van de Graaff

. . . . Frank

. . . . . Irvine
R. D. Evans
R. D. Evans
. Feshbach

Feshbach
. Tisza

. . . Stratton

. . ; Stratton
Feshbach

. Tisza

:Not offered November 1944-June 1945.

PHYSICS

1 . .
2 . .
1 or 2
2 ..

2 ..
2 ..
2..

2 . . Vil, 4, VilI . . . .
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Phyiecs Continued

No.
8-512
8'521
8'54
8-56

$8'57

$8'58
t8'591
t8'592
8'60

No.
1015
10-17
10'18
10'203
1021

10*25
10'26

$10'27
10'28
10'29

$10'30
10-31
10'311

10-32
10'33

10-40
1041
10'45
10-46
1050
10-52

$1053

10-54

10*55

10'61
10'62
10'63
10-65
10'661
10'662
10-663

10'673
10'674
10'68
10-69

10'691
10'692
10'70
10'71
10'74
10'76
10'79

10,90
10'911

SUBJECTS OF INSTRUCTION TABULATED -

SUBJECT PaBREQUIsITE
Statistical Mechanics . . 8511
Quantum Mechanics . . 8463
Electromag. Theory . . . M77. . .
Electromag. Wave Theory 8,491
Cosmic Rays High Energy 8'463

Phenomena
Th. of Relativity . . . . 8'462
Theoret. Seminar . . . . --. . .
Theoret. Seminar . . . . --. . .
Sp. Prob. Theoret. Phys. . -. .

CHEMI

SUBJECT PREREQUISITE
Thesis Reports . . . .
Industrial Chemistry
Industrial Chemistry
Industrial Chemistry
Industrial Chemistry

Industrial Chemistry
Industrial Chem. Lab.
Industrial Chem. Lab.
Chemical Eng . . . . .
Chemical Eng . . . . .
Eng. Equipment . . . .
Chemical Eng . . . . .
Heat Transfer . . . . .

Chemical Eng . . . . .
Anal. Treat. of Chem.

Eng. Processes
Chem. Eng. Thermodyn.
Distillation . . . . . .
Distil. & Absorption . .
Absorption & Extraction
Heat Transmission . . .
Chemical Eng. II. . . .
Chem. Eng. Design . .

Econ. Balance in Chem.
Ind.

Economic Balance . . .

Materials of Chem. Ind..
App. Chem. Thermodyn.
Industrial Chemistry II .
Catal. & High Pres. Proc.
Colloid Chem., Int. . .
Colloid Chemistry . . .
Applied Colloid Chem.,

Int.
Colloid Chem. Lab.
Colloid Chem. Lab.
Corrosion . . . . . . .
Plastics and Other High

Polymeric Substances
Sp. Industrial Ch ...
Sp. Industrial Chem.
Combustion, Prin. .
Fuel Engineering . . .
Furnace Design . . . .
Sem. Rad. Heat Trans.
Automotive Fuels . . .

Exp. Research Problem .
Research Conf.. . . . .

10-26 . . . . .
5'41, 5'61 . . .
10'17, 5'62 . . .
5'42, 562 . . .
10'201, or 10'203,

or 10'18
5'42, 5'62 . . .
10'18 . . . . .
10'18 . . . . .
5-61 . . . . .
10-28 . . . . .
10-32 . . . . .
1017. 10'29

10'31 . . . . .
M22, 562

5'62, 10'29
10'32 . . . . .
10'32 . . . . .
10'32 . . . . .
10-31 . . . . .
10'32 . . . . .
10-81, 10'82,

10'83
10'32 . . . . .

YEAR TERM
G(A) 2
G(A) 2

.4(B) 1
G(A) 2
G(A) 1

TAKEN ,BY
(Elective) ...
(Elective) ...
(Elective) ...
(Elective) ...
(Elective) . . .

. . . G(A) 2 . . (Elective) . . . .

. . . G( A) 1 . . (Elective) . . . .
. . . G(A) 2 . . (Elective) . . . .
. . . G(A) 1 or 2 (Elective) . . . .

CAL ENGINEERING - 10'00-10-99

YEAR TERM
4..
3..
4..
4..
4(B).

G(A)
4(B).
G(A)
3 . .
3(B).
4 . .
4(B).
4(B).
G . .
4(B).
G(A)

G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)

2
2
1
1
2

1
1
1
1
2
2
1
1
1
2

1
2
1
2
2
1
1

G(A) 1

10'32 . . . . . G(A)

.CG.

10'661 or 10'663 G(A)

5'42, 5'62 . . . G(A)
10'661 . . . . G(A)
5'42, 5'62 . . . G(A)

3 . .
10'63 or 10'661 . G(A)
10-673 .. .. G(A)
5-62 . . . . .G(A)
- -. . . . . . G(A)

5'41, 561 . . . G(B)
10'691 . . . . G(B)

Gen. Inorg. Chem. G(A)
10-70. . . . G(A)
1031. . . . .G(A)
10'31 . . . . . G(A)
5'42, 5'62, 2'42 G(A)

or 10'29
5'42, 562 . . . G(A)
5'42, 5'62 . . . G(A)

* Time specaily arranged.

.X .
.X, XXIX

V.
V, X,

(Elec
.X .

(Elec
X, X
X, X
(Elec
ViI,
XIII-

Rac. LAB.
Lac. DRAW. PRIP.

.3 - 9.
,3 - 9.
. 3 - 6.
.3 - 9.
. 2 - 6.

3
1
1

*

RaEc. LAB.
TAKEN BY Lzc. DRAW.

.2 -
V, . . . . . . 3 -
V. ........ 4 -

3 -
XV, . . . . . 2 -

tive) . . . . . 5 -
.2 3

tive) . . . . . 2 6
V, . . . . . . 4 -
V, . . . . . . 4 -
tive) . . . . . 4 -
X, XV, . . . 4 -
A . . . . . . 3 -

II (T.E.)
X, XV, . . . . . . 4
(Elective) . . . . . 3

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
X-A . . .

(Elective) .

4
3
4
3
2
4
3

5

2 . . (Elective) . . . . .

1 . . (Elective) . . . . .
2 . . (Elective) . . . . .
2 . . (Elective) . . . . .
2 . . (Elective) . . . . .
1 . . VII-A . . . . . . .
2 . . VII-A . . . . . . .
2 . . (Elective) . . . . .
2 . . VII,
1, 2 . (Elective) . . . . .
1, 2 . (Elective) . . . . .
1 . . (Elective) . . . . .
1 . . (Elective) . . . . .

1 . . (Elective) . . . . .
2 . . (Elective) . . . . .
1 . . (Elective) . . . . .
2 . . (Elective).....
1 or 2 (Elective) . . . . .
2 . . (Elective) . . . . .
1 . . (Elective) . . . . .

1, 2 . (Elective) . . . . .
1 . . (Elective) . . . . .

9.
1 .
1 .

PREP.
2.
2.
6.
4.
2.

7.
1 .
0.
6.
5.
1.
5 .
3 .

INSTRUCTOR
IN CHARGE

... Tisza

. Feshbach
Harvey
Harvey

Vallarta

. . Vallarta

. . . Morse

. . . Morse

. . . Slater

INSTRUCTOR
IN CHARGE

Meissner
Meissner
Meissner
Meissner

W. K. Lewis

W. K. Lewis
W.K.Lewis
W. K. Lewis

Stokes
Stokes
Vivian

McAdams
McAdams

- 5 . . . McAdams
- 6 . . . Sherwood

8
5
8
6
4
5
9

. . Meissner
G. C. Williams
G. C. Williams

Sherwood
McAdams
McAdams

. . . Vivian

- 7 . G. C. Williams

- 6 . . . Sherwood

3
3

1

2
6
6
6
4
4
4

3
3
4
4

4
4
6
6
6
4
4

W. K. Lewis
. Meissner
W. K. Lewis

.Meissner
Hauser
Hauser

. . Haus

Hauser
Hauser

W. K. Lewis
Hauser

.. Hauser
.. Hauser

Hottel
Hottel
Hottel
Hottel

.. Hattel

* . . . . Stokes
- 2 . . . McAdams

t Not offered November 1944-June 194.



G7 endu &gfnering Cntnued

SUBJECT
Research Contf..
Seminar Chew. Eng.
Seminar Chem. Eng.

PREREQUISITE
. 10'911 . .
. 1032 . . .
. 10'32 . . .

GEOLOGY

YEAR TERM

.G(A) 2
.G(A) 1
. G(A) 2

TAKEN BY

(Elective) ...
(Elective) ...
(Elective) ...

REc. LAs. INSTRUCTOR
Lac. DRAW. PREP. IN CHARGE

1 - 2 ... McAdams
2 - 4 .G.C.Williams
2 - 4 .G. C. Williams

GEOLOGY - 12'00-12-99

No.
12'011

$12'03
t12'05
$12'06
$12'15
$12'161
$12'162
$12'17
$12'18
$12'211
t12'26

t12'301
$12'302
12'321

*12'322
$12'38
$12'39
$12'40

:12'41
t12'42
$12'431
$12'432
$12'433
112'434
t12'44
t12'511
$12'512
:12'52
$12'53
t12'54
t12'55

412'581
t12'582
$12'60
$12'63
t12'64
12'66

$12'671
$12'672
112'701
t12-702
t12'71
$12'80
412'81
$12'651
*12'852
t12'86
$12'87

t12'91
t12'92
$12-94
t12'95
$12'96

EAR TERM

2.. 1
3.. 1
4(B). 2
G(A) 1
G(A) 1
3 . . 2
G(A) 1
G(A) 2
G(A) 1
G(A) 2
3 .. 1
G(A) 2

2.. 1
2.. 2
2.. 1
3.. 1
G(B) 2
4(B). 2
G(A) 2
4 . . 2

SUBJEcT PREREQUISITE Y
Mineralogy . . . . . . 5'02 . . .

Theoretical Mineralogy . 12'011 . . . .
Mineral. Seminar . . . 12'03, 12'15 . .
Mineral. Research . .. - . . . . . .
Petrography . . . . . . 12'211 . . . .
Comp. Petrology Seminar 12'15 . . . . .
Comp. Petrology Seminar 12'15 . . . . .
Petrography, Adv. . . . 12'15 . . . . .
Struct. Petrol. Seminar . 12'15 . . . . .
Optical Crystallog. . . . 802.
X-ray Crystallog. . . . 12-03 . . . . .

General Geology . . . . --. . . . . .
General Geology . . . . 12'301 . . . .
Eng. Geology . . . . ..- . . . . . .

Eng. Geology . . . . . 12'321 . . . .
Geomorphology . . . . 12'301 . . . . .
Geomorphology, Adv . .- . . . . . .
Economic Geology . . . 12-011, 12'301

12'302
Econ. Geology Lab.. . . 12'40 . . . . .
App. Econ. Geology . . 1240 .
Econ. Geol. Lab., Adv. . 1241 . . . . .
Econ. Geol. Lab., Adv. . 12'41 . . . . .
Econ. Geol. Sem., Adv. . 12'40 . . . . .
Econ. Geol. Sem., Adv. . 12'40 . . . . .
Econ. Geol. of Fuels . . G9 . . . . . .
Paleontology. . . . . . 12'301 or G9. .
Paleontology. . . . . . 12'511 . . . .
Paleontology, Adv. . . . 12'512 . . . .
Index Fossils. . . . . . 12'511 . . . .
Micropaleontology . . . 12'512 . . . .
Org. Evolution, Adv. . . G10 . . . . .

Sedimentation . . . . . 12'301 . . . .
Sedimentation . . ; . . 12'581 . . . .
Glacial Geology . . . . 12'302 . . . .
Physical Geol. Sem.. . . -. . . . . .
Geology of N. America . 12'302 . . . .
Research . . . . . . . -. . . . . . .
Prob. in Geol. Seminar . 12'302 . . . .
Prob. in Geol. Seminar . 12-302 . . . .
Structural Geology . . . 12'301, or 12'321
Structural Geology . . . 12'701 . . . .
Structural Geology, Adv. 12'70 . . . . .
Geology Coal & Petrol. . 12'302 or G9 . .
Geology of Petrol., Adv.. 12-80 . . . . .
Th. Geophysics, Adv. . 8461 . . . . .
Th. Geophysics, Adv. . 8'461 . . . . .
Seismology, Elem. . . . --. . . . . .
Int1o. Geophysical Pros- - . . . .

pecting
Elements of Mining. . .- . . . . . .
Mining Meth. & Practice 12'91 . . . . .
Mineral Economics . . .- . . . . . .
Mine Valuation . . . . 12'92 . . . . .
Mineral Economics Sew- - ...

ina

I . .
2 . .

2..

2..
2 ..

1 or 2
2..

1 or 2

2
2
2
1
1
1
1
2
1
2
2
2
2
1
2
2
-1

1
2
1
2
2

or 2

REc. LAS.
TAKEN BY LEc. DRAw. PREP.

III ... .. .. . .. 1
IX-A
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . .
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 0
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 2

(Elective) . . . . . 3
(Elective) . . . . . 3
IV-B . . . . . . . 3
I, IX-A
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 3
III .. ....... 3

(Elective) . . . . . 0
(Elective) . . . . . 3
(Elective) . . . . . 0
(Elective) . . . . . 0
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 3
(Elective) . . . . . 1
(Elective) . . . . . 1
(Elective) . . . . . 1
(Elective) . . . . . 2
(Elective) . . . . . 1
(Elective) . . . . . 2

(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . . . 2
(Elective) . . . ..
(Elective). ..... 1
(Elective). ..... 1
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 4
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . 2
(Elective)..... 2

. IIIl. .
(Elective)
(Elective)
(Elective)
(Elective)

3
3
2
3

INSTRUCTOR
IN CHARGE

5 1 . . . . Buerger

-r
*
4

4

4
4
2

2 . . . . Buerger
4 . . . . Buerger

. . . .. Buerger
2 . . . Fairbairn
4 . . . Fairbairn
4 . . . Fairbairn
0 . Fairbairn
4 . . . Fairbairn
2 . . . . Buerger
4 . . . . Euerger

2 . . . . Shrock
2 . . . Shrock
2 . . . . . Mead

3.
6.
6.
6.

Mead
Morris
Morris

Newhouse

0 . . . Newhouse
6 Newhouse, Mead
1 . . . Newhouse
1 . . . Newhouse
6 . . . Newhouse
6 . . . Newhouse
3 . . . Whitehead
4 . . . . Shrock
5 . . . . Shrock
3 . . . . Shrock
2 . . . .
2....
3....

2 . . . . Shrock
2 . . . . Shrock
6 . . . . Morris
5 . . . . . Mead
5 . . . ..

.Staff
3.. Morris and
3 Staff
2 ..... Mead
2 Mead and Staff
6 . . . . . Mead
3 . . . Whitehead
6 . . . Whitehead
6 . . . . Slichter
6 . . . . Slichter
2 . . . . Slichter
2 . . . . Slichter

5
6
4
8

Parks
Parks
Parks
Parks
Parks

* Time spt-ally arranged. t Not offered November 1954-June 1956.

No.
10'912
1#991
10992

4(B).
4(B).
G(A)
G(A)
G(A)
G(A)
4(B).
3..
3..
G(A)
G(A)
G(A)
G(A)

4(B).
G(A)
4(B).
G(A)
G(A)
4(B).
G(A)
G(A)
3(B).
3(B).
G(A)
3(B).
G(A)
G(A)
G(A)
4(0).
4(B).

4(B).
4(B).
4(B).
G(A)
G(A)

128



SUBJECTS OF INSTRUCTION TABULATED

NAVAL ARCHITECTURE AND MARINE ENGINEERING - 13-00-13-99

SUBJECT PREREQUISITE

Naval Architecture . . . M21, 8'01
Naval Architecture . . . 13'01 . . .
Naval Architecture . . . 13'01 . . .
Naval Arch. & Ship Des. 13'02, 13'45
Naval Arch. & Ship Des. 13'03 . .
Th. of Warship Des. . . -. . . .
Th. of Warship Des.. .
Th. of Warship Des. . . .
Th. of Warship Des. . . .

YEAR TERM
3(B). 1

. 3(B). 2
.3 . . 2 .
.G(A) 1
. G(A) 2

3(B). 2
4(A). 1
G(A) 1
G(A) 2

13'21 Warship Design . . . . --. . . . . . 3(B). 1

Rac. LAB.
TAKEN BY LEc. DRAW. PREP.

XIII, XIII-A, XIII-C
XlII, XIII-A. . . .
XIII-C . . . . . .
(Elective) . . . . .
(Elective) . . . . .
XIII-A . . . . . .
XIII-A . . . . . .
XIII-A . . . . . .
XIII-A . . . . . .

3
3
2

2
4
3
3

. XIII-A . . . . . . 0

INSTRUCTOR
IN CHARGE

- 5 . . . .Manning
- 5 . . .Manning
- 3 . . . Chapman
* . . . . . Keith
* . . . . . Keith

- 5 . . .Manning
- 8 . . . . . Keith
- 5 . . . .Manning
- 6 . . . Manning,

Keith
5 0 . . . . . Keith

Warship Design . . . .
Warship Design .
Warship Design . . . .
Warship Design .
Ship Design . . . . . .
Elem. Ship Cpstruction
Naval Arch. Drawing
Ship Design . . . . . .

Ship Design . . . . . .
Ship Design . . . . . .
Marine Engineering. . .

Marine Engineering. . .
Marine Engineering. . .
Marine Engineering. . .

Marine Eng. Design
Marine Eng. Design
Mechanical Vibration

3(B).
4(A).
G(A)
G(A)
3..
2..
3..
3..
4..
4(B).
4..
3..

1343 . . .
1345 . . .
2'40 . . . . .

2
2
1
2
1
2
1
2
2
1
2
2

XIII-A . . .
XIII-A . . .
XIII-A . . .
XIII-A . . .
xiii, xiII-C.
xlII . . . .
XIII, XIII-C.
XIll . . . .
xill-C
XIII . . . .
(Elective) . .
X1li, XiII-C

2'06,13'52 . . . 4(B). 1 . . XII.. . . . ..
2'42, 13'52. . . . 2 . . .....
13'52 . . . . . 4.. 2 .. XIII-C . . . . . ..

2'04, 2'40, 13'52 4(B).
13'61 . . . . . 4(B).
2'06 . . . . . G(A)

Mechanical Vibration . 13'73 . . . . . G(A)
Naval Engineering . . . -. . . . G(A)

4 . .

13'22
1324
13'25
13'26
13'34
13'40
13'41
13'43

13*45
13'46
13'52

13'54
13'55

t13'56

13'61
13'62
13'73

13'74
13'75

13'76

13'78

13-79

. . . . . . G(A)
4 . .

. . . . . . G(A)

113'81 Ship Operation . . . . 13-021, 13'52,
13'83

l13'82 Ship Operation . . . . 1381 . . . . .
t13'83 Port Facilities and Cargo --. . . . . .

Transfer

4(A).
G. .
4(03).

I . .
2..

2..
1 ..
1 . .

2
2
2

1
1
1

XIII . . . . . . .
XIlII . . . . . . .
(Elective) . . . . .
XiII-A
(Elective) . . . . .
(Elective) . . . . .
XIli-A

(Elective) . . . . .
XIII-A
(Elective) . . . . .

XIiI-A
SII (T.E.)
XIIi-C

2
2
3

1

3

3
3

2

2

*1

4(B). 2 . . XIII-C . . . . . . :
3 . .2 . . XIII-C . . . . . .. .

5
5
7
6

3
4
5

8
6

0
0
0
0
3
2
0
0

1
0
4

- 3
- 3
- 3

5 1
5 1

- 6

- 6
2 8

4 4

- 4.

1 2

- 6

. . . .Manning
. . . .Manning
. . . .Manning
. . . .Manning
. . . .Manning
. . . .Manning
. . . .Manning
. . . .Manning

. . . .Manning

. . . .Manning
Burtner,

Chapman
F. M. Lewis

. . . . Burtner

. . . Chapman

. . . . Burtner

. . . . Burtner
F. M. Lewis

F. M. Lewis
. . . . . Keith

.. Keith

F. M. Lewis

F. M. Lewis

. . . Chapman

- 6 . . . Chapman
- 4 . . . Chapman

METEOROLOGY - 14 00-14-99

SUBJECT PARREQUlsITE YEAR TERM TAKEN BY LEc
Descriptive Meteorol. I . M12, 8'02. . . . 3,4(B) 1 . . (Elective) .... . 3
Descriptive Meteorol. 11 14'11, 14'51 . . . 3,4(B) 2 . (Elective) ..... 3
LonglRangeWeather Fore. 14'12,14'42, G(A) 2 . . (Elective) . . . . . 3

14'52, 14611,
14'618

Long Range Forecasting, 14'12, 14'42, G(A) 1 . . (Elective) . . . . . 4
Elem. 14-52, 14-613

Cirnatology . . . . . . 14'11 . . . . . 3, 4(B) 2 . . (Elective) . . . . . 2
Synoptic Meteorol. I . . 1411 . . . . . G(A) 1 . . (Elective) . . . . . 3

LAs.
DRAW. PR

8

INSTRUCTOR
SP. IN CHARGE
6 . . . . Willett
6 . . . . Willett
6 . . . . Willett

2 . . . . Willett

- 4 . . . Haurwitz
- 6 . . . . Austin

* Time specially arranged. t Not offered November 1944-June 1945.
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No.
1301
13'02
13'021

$13*03
t1304

13'12
13'13
1315
13'16

Naval Engineering . . .

Propeller Th. & Exp.
Research

Propeller Design . . . .

No.
14'11
14'12
1414

t14'15

14'82
1441

I

. .. 0

. .. 0

. .. 0

. .. 0

. .. 3

. .. 2

. .. 0

. .. 2

. .. 2

. .. 0
. .. 4

RE(

-



14'81
14'91
14'911
14'912
14'92
14'95

No.
15'11

:15'12

$15'20
$15'25

15'30
15'41
15'42

$15'46
15'50

15'51
$15'52

$15'55
$158

15'61

15'62
15'63

$15'64
15'70
15'71
15'72

15'73

$15'75
$15'76

15-81

15'82
15'88
15*85
15'86

$15'88

Oceanography. . . .
Meteorol. Seminar I .
Meteorol. Seminar I .
Meteorol. Seminar I .
Meteorol. Seminar II
Sp. Prob. in Meteorol.

r
Meteorology Continued

No. SUBJECT
1412 Synoptic Meteorol. II

14'50 Meteorol. Lab., Int. ..
14'51 Synoptic Lab. I . . . .
14'52 Synoptic Lab. II . . .
14'53 Synoptic Lab. III . . .
14,611 Thermodyn. of Atmos.
14*613 Dynamic Meteorol. I
14'62 Dynamic Meteorol. II
14'64 Dynamic Meteorol. III.

14'71 Phys. of Atmos., Elem..
$14'72 Physical Meteorology

EAR TERM
Rzc. LAB.

TAKEN BY Lac. DRAW. PREP.

G(A) 2 . . (Elective) ..... 4

34..
4(B).
4(B).
G(A)
G(A)
G(A)
G(A)
G(A)

1
1
2
1
1
1
2
2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

0
0
0
0
3
2
3
3

PREREQUISITE Y
. 14'41, 14'51,

14'611, 14'613
. 14'11 . . . . .
. 14'11 . . . . .
. 14'51 . . . . .
. 14'41, 14-51 . .

8'02, M22 . . .
8-02, M22 . . .
14-611, 14'613

.14'611, 14'613 .
14'62

.14'11 . . . . .
8'04,14.611,

14'613
. 14'42, 14'62
. 14'611, 14'613 .
. 14'611, 14'613 .
. 14'911 . . . .
. 14-91, 14'62
. 14'42, 14'62

G(A)
G(A)
G(A)
G(A)
G(A)
G(A)

2 ..
1 ..
1 ..
2 ..
2 ..
1 or 2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

2
2
1
1
2

*

BUSINESS AND ENGINEERING ADMINISTRATION - 15-00-15.99

SUBJEcT PREREQUISITE
Bus. Manage., Int. . . . Ec12T.

Bus. Manage., Int.... 15'11 . . . .

Ocean Ship. Admin. . . . --. . . . .
Indust. Traf. Manage. . 1570 . . . .
Personnel Management . 15'70 . . . .
Finance . . . . . . . . Ec12T, 15'50.
Financial Problems . . . 15-41 . . . .
Fin. Adm. of Industry . . 15'41 or Ec47.
Accounting . . . . . . . Ec11T. . . .

Indust. Accounting . . . 15'50 . . . .
Accounting . . . . . . ..- . . . . .

Prob. in Account. Policy
Problems in Accounting

Control
Law of Contracts . . .

Law of the Market . .
Industrial Law . . . .
Law of Bushits Org. .
Production . . . . . .
Production . . . . . .
Technique of Executive

Control
Management Lab.

Manufact. Analysis . .

YEAR TERM

. 3(B). 1 .
4 . . 1,2.

. 3(B). 2
4.. 2

. 4.. 2

. G(A) 1
. 2.. 2
. 4.. 1
. 4(B). 2
. G(A) 2
. 3.. 1
3.. 2

. 4(B). 2

. 2.. 2
3.. 2.

TAKEN BY

IV-B . . . . . ..
(Elective)
IVB . . . . . . .
(Elective)
(Elective) . . . . .
(Elective) . . .. .
XV . . . .. . . .
XV . . . . . . . .
(Elective) . . . . .
(Elective) . . . . .
XV,. . . . . . . .
XV,
(Elective) . . . . .
XIII-C . . . . . .
XVIIL

125

INSTRUCTOR
IN CHARGE

- 8 . . . . Austin

6
15
20
15
-
-
-
-

0.
0.
0.
0.
6.
4.
6.
9.

. . Austin
Austin
Willett
Austin

Houghton
Haurwitz
Haurwitz
Haurwitz

4 . . . Houghton
6 . . . Houghton

4
2
1
1
2

Rac. LAB.
Lac. DRAW. PREP.

3

3

2
3
3
3
3
3
5

5
4

. 15-50 . . . . . G(A) 1 . . (Elective) . . . . . 3
15'51 . . . . . G(A) 2 . . (Elective) . . . . . 3

. Ec12T. . . . .

. Ecl2T . . . . .
. 1561 . . . . .
. Ec12T . . . . .
. -. . .. ..
. 15'70 . . . . .

15'70 . . . . .

15-11 or 15'70 .
or 2'731

. 15'70 . . . . .

Man Production Methods 2-851,15'70
Marketing . . . . . . . EIT,

3(B).
4 . .
4(B).
4(B).
4(B).
2 . .
4(B).
4(B).

1 .
1.
2.
1.
2.
1 .
1.
2.

XV . . . . . . .
IV-B, XIII-C
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
XV . . . . . . .
(Elective) . . . .
(Elective) . . . .

3

3
3
3
3
3
3

4(B). 1 . . (Elective) . . . . . 3

G(A) 1

4(B).
3..
3..

Sales Management. . . . 15'81 . . . . . 4(B).
Marketing Research. . . 15'81 . . . . . 4(B).
Indust. Marketing . . . 15'81 . . . . . G(A)
New Prod. Develop.& 15'81 . . . . . G(A)

Reduction to Marketing Practice
Advertising . . . . . . 1581..... G(B)

1
1
2
2
1
1
2

2

(Elective) . . . . . 3
(Elective)..... 3
XV,. . . . . . . . 3
XV,
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 3
(Elective) . . . . . 3

(Elective) . . . . . 2

Houghton
Houghton
Houghton
Houghtn

.Houghton
. . . Staff

INsTRUCTOR
IN CHARGE

- 3.. Cunningham

- 3.. Cunningham

4
6
6
6
6
6
4

. . . Fernstrom

. . . Fernstrom

. . . . . Pigors
D. S. Tucker
D. S. Tucker
D: S. Tucker

Porter, Robnett

- 4 . . . . . Fiske
- 2 Porter, Robnett

- 6 . . . . . Fiske
- 6 . . . . Robnett

- 6 . . . Schaefer

6
6
6
6
6
6

Schaefer
Schaefer
Schaefer

Schell
.. Schell

Schell

3 3 . . . Goodwin

- 6 . . . . . Schell

- 3...
- 6 . . . . Tallman

- 6.
- 6.
- 6.
- 6.

- 6.

Cunningham
Cunningham
Cunningham

.Cunningham,
Taliman

Cunningham,
Tallman

* Time specially amused. Not oSered November 1944-June 1946.

BUSINESS AND ENGINEERING ADMINISTRATION

.
.
.
.

*Time specialy arrnged. t Not ofered November 1966-June 1945.

4(B). 1 . . (Elective) . . . . . 2
G(A) 2 . . (Elective) . . . . . 3



126 SUBJECTS OP INSTRUCTION TABULATED
Business and Engineering Administration Continued

SUaJcT PREREQUISITE
Industrial Problems . . . 15'41, 15-61,

15'70, 15'81
Contemp. Prob. Seminar . 15'41, 15'61,

15'70, 1581
Sp. Prob. in Management - ...
Adm. Th. and Practice . 15'41, 15-61,

15'70, 1581
Seminar In Bus. Adm . -...

Thesis . . . . . . . . . . . . . .
Graduate Thesis. . . . - . . . . .

YEAR TERM TAKEN BY
4(B). 2 . XV . . . . . . .

Rac. LAB.
Lzc. DRaw. PREP.

2 - 6.

C(A) 2 . . (Elective) . . . . . 3 - 6 . . . . Schell

G(A) 1 or 2 (Elective) . . . . . * Schell
G(A) 2 . . (Elective) . . . . . 3 - 6 . .. . Schell

. (A) 2 . . (Elective) . . . . . 3 - 6 . . . . . Schell
.4.. 2 . . XV . . . . . . . . 0 10 0 . . Cunningham

.(A) - . . XV . . . . . ... * . . Cunningham

AERONAUTICAL ENGINEERING - 16-00-16*99

SUBJECT PREREQUISITE
Aero. Mech., Int.
Aero. Mech., Int..
Hydrodyn. and Its Appl.

to Aero.
Hydrodyn. and its Appl.

to Aero.
Adv. Topics In Aerome-

chanics
Adv. Topics in Aerome-

chanics
Aerodyn., Applied

Airplane Performance
Airpl. Stab. & Control .
Airpl. Design Prob.
Airpl. Des. Practice

No.
16'01
16-02
16'03

16'04

16'07

16'08

16'10

16'11
16'13
16'14
16'17

16'20
16'21
16'22
16'25
16'34
1637
16'38
16'41
16'42
16'43
16'44
16'45

16'46

16'47
16'48
16'12
16,53
16-54
16'60

1662 Aeronautical Lab . . . .
16'68 Aro. Lab. & Res. Meth. .

M22. . . . . .
16'01 . . . . .
16-02 . . . . .

YEAR TERM
3(B).
3(B).
G(A)

1.
2.
1.;

TAKEN BY
XVI. . . . . .
XVI. . . . ..
(Elective) . . .

REc. LAD.
LEc. DaAw. PREP.

4 2
4 2
2 -

16'03 . . . . . G(A) 2 . . (Elective) . . . . . 3

16'02 . . . . . G(A) 1 . . (Elective) . . . . . 3

16'02 . . . . G(A) 2 . . (Elective) . . . . . 3

2'04, 804, 16,01, 3(B). 2
16'71

16'02, 16-10 . . 4(B). 1
1610 . . . . . 4(B). 1
16'11,16'17 . . 4(B). 2
16'10, 1611 . . 4(B). 1

2'04 . . . . .
16'20 . . . ..
16'21 . . . . .
16'17, 16'21 . .
M22, 8'04 . . .
2'081 . . . . .
16-37 . . . . .
16'02 or 2*082
16'41..,..,
16'41 . . . . .
14-11, M12,8'02
16'44 or 16'42 .

3 . .
4(B).
4(B).
G(A)
4(B).
G(A)
G(A)
G(A)
G(A)
G(A)
4(B)
G(A)

16'41, 13'73 or . G(A)
6'671 or 8'05

2'701..... G(A)
16'47..... G(A)
16-11 . . . . . G(A)
2'792 . . . . . G(A)
16-s3 . . . . . G(A)
16'11 or 16'25 or G(A)

16'63
16'11 . . . . . 4(B).
16'62 . . . .. 4(B).

Constr. Details of Aircraft 16'11 . . . . . 4(B).
A onautics . . . . . . M21, 2'04 . . . 4(B).
Aeronautics. . . . . . . M21. . . . . . 2 . .

2
1
2
1
1
1
1
1
2
1
1
1

or 2
or 2

XVI...

XVI. . .
XVI...
(Elective)
XVI. , ,

3

4
2
0

XVI. . .
XVI. . .
XVI . .
(Elective)
(Elective)
II (T.E.),.
II (T.E.).
(Elective)
(Elective)
(Elective)
(Elective)
(Elecdive)

2 . . (Elective) . . . . .

2..
2..

2..
1 or 2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

1 . . XVI. . . . . . . . 2
2 . . (Elective) . . . . . 2

2 . .
1 or 2
2 . .

XVI. . .
(Elective)
XVI. . .

.. 3
3. . .. . 3

6.
4.
6.

INSTRUCTOR
IN CHARGE

Rauscher
Rauscher

R. H. Smith

- 6 . R.H. Smith

- 6.. R. H. Smith

- 6 . R.H. Smith

- 3

- 3
-- 6

4 6
8 0

2

3

6
6
2
4
4

2
2

4

. . . . . Ober

. .. . . Ober

. . . . Koppen
. . . . Koppen
. . . . Koppen

5 .
5 .
5 .
6.
3.
6.
8.
9.
9.
6.
6.

Newell
Newell
Newell
Newell

McKay
Draper
Draper
Draper
McKay
McKay

Kelly
Draper

6 . . . . McKay

2 . . . . McKay
2 . . . . McKay
4 . . . .. Ober
3 . . E. S. Taylor
3 . . E. S. Taylor

.Staff

3 . . . . . Ober
2 . . . . . Ober

2 . . . . Koppen
1 . . . Markham
1 . . . Markham

* Not ofered November 1944-June 195.

No.
15'92

$15'94

15'95
t15'96

IS'97

INSTRUcfol
IN CHARGE

. . . Schell

Structures . . . . . . .
Structures . . . . . . .
Aircraft Structures . . .
Aircraft Struct., Adv.
Aircraft Instruments
Instrumentation. . . . .
Instruments . . . . . .
Instrumentation. . . . .
Aircraft Instruments
Instruments Lab. ....
Meteorological Inst.
Sp. Prob. in Aero. & Met.

Inst.
Vibration Measurements .

Instrument Des. Practice
Instrument Des. Practice
Aircraft Prop. Design . .
Airplane Eng. Des., Adv.
Airplane Eng. Des. Adv..
Aeron. Prob., Adv. . .

16'75
1611
162

* Time specially arraned.



S,,.-,. -~ -- .i..-~ - -~

ECONOMICS AND SOCIAL SCIENCE 127

BUILDING ENGINEERING AND CONSTRUCTION- 17-00-17'99

SUBJECT PREREQUISITENo.
17-22
17'31
17'32
17'33
17'34
17'40
17'41
17'42
17'52
17'53
17'54
17'56
17'70
17'71

17'72
17'73

17'74
17'77
17'80

YEAR TERM

D12 . . . . . 2..
.1722 . . . . . 3 .
. 1731 . . . . . 3
.1722 . . . . . 3 ..
.1733 . . . . . 3 ..
.17'32 . . . . . 4(B).

17'32 . . . . . 4(B).
17'41 . . . . . 4(B).

.2'04 . . . . . . 3 . .
17-52 . . . . . 4(B).
17'53 . . . . . 4(B).

.1752 . . . . . 4 ..
5'02, 8'02 . . . 2
17-70 or 5'02 and 2

8'02 3..
.1771 . . . . . 3 ..
.17'72 ..... 4..

3..
.1773..... 3..
. - -. . . . . . G (A)

4 . .

2 ..

2 . .

2 . .
2 . .2..
2..

2..

2 .r .2
1 . .

2 ..
1 . .
2 ..
12..
1 . .
21. .

1 or 2
1 ..

REC
TAKEN BY LEc

XVII . . . . . . . 3
XVIII . . . . . . . 3
XVII, . . . . . . . 3
(Elective) . . . . . 2
(Elective) . . . . . 2
XVIII . . . . . . . 2
(Elective) . . . . .
(Elective) . . . . .
XVII,. . . . . . . 3
XVII, . . . . . . . 3
XVII, . . . . . . . 3
(Elective) . . . . . 2
XVII . . . . . .. 3
IV . . . . . . . . 3
XVII,
XVII, . . . . . . . 3
XVIII . . . . . . . 3
IV
IV . . . . . . . . 3
(Elective) . . . . .
(Elective) . . . . . 2

. LAB.
DRAW. PREP.

3
3
3
3
3
3
*
*
4
4
4
3

2
2
2
2
2
1

3
3
3
2
3
2

INSTRUCTOR
IN CHARGE

. . . Voss

. .. Staley

. . . Staley

. .. Von
. .. Von
. . . Von
-.. Von
... Voss
. . Peabody
. . Peabody
. . Peabody
. . Peabody
. . . Voss
. . . Staley

Building Construction
Building Construction
Building Construction
Building Construction
Building Construction
Estimating & Job Manage
Construction Problems
Construction Problems
Structural Problems . .
Structural Design . . .
Structural Design . . .
Structural Design . . .
Materials . . . . . ..
Materials. . . . . . .

Materials. . . . . . .
Materials. . ; . . . .

Materials. . . . . . .
Sp. Prob. in Build. Mat.
Thesis Seminar . . . .

GRAPHICS-D1-D99

SUBJECT

Engineering Drawing
Descriptive Geometry
Nomography . ; . .

PREREQUISITE

D11
D12, M12

ECONOMICS

No. SUBJECT PREREQUISITE

Ec1iT Economic Principles . . . E12 . . . .

YEAR TERM

. 2,3.

1
2
2

Rzc. LAB.
TAKEN BY LEc. DRAw.

All courses except IV 0 4
All courses except IV 0 4
(Elective) . . . . . 2 4

PREP.

0.
0.
0.

AND SOCIAL SCIENCE - ECI-EC99
REC. LAB.

YEAR TERM TAKEN BY LEc. DRaw. PREP.

.. 2.. 1 .. IV-B . . . . . . 3 - 3.
3 .. 1 . 1 , II, IlI, IV, V, V1,

VIII, IX-A, IX-B,
X, XIII, XIII-C, XV,
XVII, XVIII

3 . . 2 . . VII, XVI
4 . . 1 . . VII-A

INSTRUCTOR
IN CHARGE

. . . . Rule

. . . . Rule

. . . Adams

INSTRUCTOR
IN CHARGE

D. S. Tucker

Ec12T I..Justrial Economics . . EclIT . . . . 2 2 . IV-B . . . . . .. 3
3 . . 2 . . I,11, IV, V, VI, VIII,

IX-A, IX-B, X, XIII,
XIII-C, XV, XVII,
XVIII

4.. 1 . VII
4 . . 2 . . III, VII-A, XVI

Economic Principles . . E12 .
Economic Analysis . . . Ec12T.
Economic Analysis . . . Ec17
Math. Approach to . . . Ec18

Economics
Schools of Econ. Thought Ec63
Business Cycles . . . . Ec40
Econ. of Technol. Change Ec12T.
Econ. of Technol. Change Ec28
Econ. Statistics, Elen . M21
Econ. Statistics, Adv.. .Ec32

4
G(A)'
G(A)
G(A)

G(A)
G(A)
4(B).
4(B).
2 . .
G(A)

2
1
2
1

2
2
2
1
2
1

XIII-A .
(Elective)
(Elective)
(Elective)

(Elective)
(Elective)
(Elective)
(Elective)
IV-B
(Elective)

3
3
3
3

3
3
3
3
3
3

Ec38 Industrial Statistics . . M21. . . . . . G(A) 2 . . (Elective) . . . . . 3

Ec39 Statistical Inference. . . M21. . . . . . G(B) 1 . . (Elective) . . . . . 2

3 ..... Myers

5. R. E. Freeman
6 . . Samuelson
6 . . . Samuelson,
6 . . . Samuelson

H. A. Freeman
6 . .... Bissell
6 . . . Samuelson
6 . . . Maclaurin
6 . . Maclaurin
3 . H. A. Freeman
6 . H. A. Freeman,

Samuelson
6 . H. A. Freeman
6 . H. A. Freeman

- 2 . . . . . Staley
- 2 . . . . . Voss

2 2 . . . . . Staley
* - Staley

- 0 ..... Voss

No.
D11
D12
D31

EcI
$Ec17
$Ec18
tEc19

$Ec24
tEc26

$c8
:E 2
Ec32

IEc37

: Not offered November 1944-June 1945.

-
-

* Time specially arranged.



128 SUBJECTS OF INSTRUCTION TABULATED
Sonofics and Social Science Cmtinued

No.
Ec40

*Ec47
tEc48
$Ec49
$Ec50

$Ec56
$Ec59
Ec63
Ec64

tEc66
$Ec67
:Ec68
1Ec72
$Ec78
*Ec83

Ec85

Ec86
tEc88
Ec9l

Ec92
Ec93
Ec94
Ec95
Ec96

Land Economics . .
Building Economics
Economics Seminar.

Economics Seminar . .
Ind. Econ. Seminar .
Ind. Econ. Seminar.
Social Science Seminar
Social Scence Seminar

.. Ec85 . . . .
.. Ec12T. . . ... 1 .. . . .

Ec56
Ec93
Ec63
Ec95

SusicT PRERquis:TE Y
Money & Banking . . . Ec12T. . . . .
Investment Pinance . . Ec12T. . . . .
Investment Analysis . . Ec47 or 15'42. .
Public Finance . . . . . Ec4O . . . . .
Banking and Finance . . Ec12T . . . . .
Corporations . . . . . Ec12T. . . , .
Industrial Econ., Prob. . Ec12T. . . . .
Internat. Economics . . Ec12T. . . . .
Labor Relations . . . . Ec12T. . . . .
Industrial Relations . . Ec63 . . . . .
Seminar in Indust. Rel. . Ec63 . . . . .
Seminar in Labor Prob. . Ec63 . . . . .
Seminar in Labor Prob.. Ec67 . .. . .
American Government . Ec12T. . . . .
Govt. Control of Industry Ec12T. . . . .
Urban Sociology . . . . Ec12T. . . . .

Land Economics . . . . Ec12T, 4'651. .

G(A)
G(A)
. (A)
. (A)
. (A)

2
1
2
1
2

'EAR TERM
3 . . 2.
G(A) 1
G(A) 2
4(B). 1
4 . . 2
4(B). 2
4(B). 2
G(A) 1
4(B). 1
4(B). 2
G(A) 2
G(A) 1
G(A) 2
3 . . 2
G(A) 2
2.. 1
4.. 1
4(B). 1
5 .. 1
4(B). 2
5 . . 2
G(A) 1

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

TAKEN BY
IV-B . . . . . .
(Elective) . . . .
(Elective) . . . .
IVB . . . . . .
(Elective) . . . .
XIll-C . . . . .
(Elective) . . . .
(Elective) . . . .
XIII-C, XV . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
(Elective) . . . .
IV-B . . . . . .
IV
IV-B . . . . . .
IV (Not November
IV-B . . . . . .
IV . . . . . . .
(Elective) . . . .

Rac. LAB.
Lac. DRAW. PR

.3 -

.3 -

.3 -
. 2 -

.3 -

.3 -

.3 -

.3 -

.3 -

.3 -

. 2 -

.3 -

.3 -

.3 -

. 3 -

.2 -

.2 -

1944-June 1945)
.4 -
.2 -
.3 -

6
4
6

F. J. Adams

R. E. Freeman

6. R.E.Freeman
6.. D. V. Brown
6 . D. V. Brown
6 { McGregor,
6 Knickerbocker

ENGLISH AND HISTORY -El-E99

SuajCT PREREQUISITE
English Composition E- .
English Composition E1 . . ..
U. S. in World History . .
History of Thought . . .
Literature . . . ....
U. S. in World History . .
History of Thought . . .
Literature . . . . . . .
English Composition . . --. . . .

YEAR TERM
, 1 . 1 . .

,1.. 2 ..
2.. 1
2.. 1
2.. 1
2.. 2
2.. 2
2.. 2
3,4. 1 or 2

TAKEN BY
All courses . . .
All courses . . .
All courses . . .
(Elective) . . .
(Elective) . . .
All courses . . .
(Elective) . . .
(Elective) . . .
(Elective) . . .

REc. LAB.
LEc. DRAw. PR
;3 -
.3 -
.3 -
.3 -
.3 -
.3 -
.3 -
.3 -

.*

E33 Report Writing. . . . . E22 . . . . . . 4.. 1 . . V . . . . . . . 2
E35 Reports . . . . . . . . E22 . ..... 2. . 1 . . IV-B . . . . . . . 2

3.. 2 .. XV

E43 Seminar Ec. & Ind. Hist. - . . . . . . G(A) 1 . . (Elective) . . . . . 3
E44 Seminar Ec.& Ind. Hist. -. . . . . . G(A) 2 . . (Elective) . . . . . 3

GENERAL STUDIES-G-G99

SUBJECT PRREQUISITE
History of Science . .
History of Science . .
Astronomy, Int. . . . .-
Prob. of Modern Philos. . -.
History of Philosophy .
Geology .. . ... .. --.. .
Organic Evolution ...
Seminar in Biography..
Cartography...... - .
French Civilization . .. - ..
Dev. of Transportation. .- ..

YEAR TERM

4.

1
2
1
1
2
1
2
2
1
2
2

TAKE N BY

VII, , ..

INsTRuCTOR
EP. IN CHARGE
5 . . . . Greene
5 . . . . Greene
5 . . Roberts, Rae
5 . . . . Roberts
5 . . . . . Fuller.
5 . Roberts, Rae
i . . . . Roberts
5 . . . . . Fuller

. . . . Urbach,
Bryant

4 . . . . Bartlett
4 . . . Chalmers

- 6 . . . . Bartlett
- 6 . . . . Bartlett

REc. LAB.
Lac. DRAW. PREP.

2
2
2
2
2
2
3
3
2
2
2

4
4
4
2
2
4
3
3
2
4
2

INSTRUCTOR
IN CHARGE

de Santillana
de Santillana

. . . . Boyce
. de Santillana
. . . Wiener
. .. Morris

. . . Bartlett
. . . Watson
... Langley

C. B. Breed
t Not offered November 1944-June 1945.

INSTRUCTOR
EP. IN CHARGE
3 . R. E. Freeman
6 . D. S. Tucker
6 . . D. S. Tucker
5 . . Samuelson
3 . D. S. Tucker
3 . . D. S. Tucker
6 . D. V. Brown
6 . R. E. Freeman
5 . . . . . Pigors
5 . . . . Myers
7 . . . . . Pigors
6 . D. V. Brown
6. D. V. Brown
6 . . . . Schaefer
6 . . . Thresher
4 . . .

5 . . F. J. Adams

No.
El
E12
E21T

$E211
:1212
E22T

tE221
:E222
E25

No.
G1
G2

t$5
07
G8
09
010
012
03

.

.

.

. . 3

. . 3

. . 3
. . 3
. . 3

* Tme specialy arranged.



Generdl Studies Cant

No. SUBj
027 Mi. Hist. & Polic
028 Economic Geograj
G29 Topog. in the Wo

MATHEMATICS

PREUQUIsITE

yof U.S.-.
phy .
rld War. --. .

Composition, Adv..
Composition, Adv..
Public Speaking . . .
Reading Seminar . . .
ist. Aspects of Arch..

Conver. German. . . .

Conver. French . . . .

Dante In English . . .
Russian, Elementary..
Russian, Elementary..

The Arts of the Book
Debating, Prin. . . . .
Debating, Prin. . . . .
Human Relations . . .
Human Relations . . .

YEAR TERM TAKEN BY

. . . . - . . I or 2 - -. . . . . .

.... 2.. 2 .. XIII-C . . . .

.. --.. 1 ..--.. --...

. -. . . . . . - .

. -. . . . . . 2 .
4.

2.
L12 or Elem. -

Entrance German
L52 or Elem. . -

Entrance French

. -. . . . . .. .

. G581 . .. .. -.

. -. . . . . . - .

. -. . . . . . . .

. -. . . . . . - .

. -. . . . . . - .

.2 . . -.. . . . . .
2 . . IV-B . . . . .

.I or 2 --. . . . . .
.1 . .XVII . . . . .

.2 . . --. . . . . -.

.2 . . --. . . . . .

2.

2.

2.

1.--. -.
2 .. --

REc.
LEC. D

2
3
3
2
3
2

2

~2
~3
~3
~2
~2
~2
~3
~3

G31
G32

$038
039

$045
G48

G50

$057
G581
0582

$G66
$G67
$G68
G75
G76

G86
G88

LAB.
RAW. PREP.

- 4.-
- 4.
- 4.-

- 2.
- 3.
- 3.
- 4.
- 3.
- 4 .

129

INSTRUCTOR
IN CHARGE

- - - . . Rae
. . . Morris
- . . Morris

. . . Fassett

. . . Fassett

. Copithorne
Chalmers

E. T. Putnam
. . . . Koch

- 4 . . . . Langley

2.
5.
5.

2.
2.
2.
3.
3.

. . . Langley
Znamensky
Znamensky

H. L. Seaver
. . . Leggett
.. . Leggett

Magoun
. . . Magoun

- 2 . . . Horwood
- 2 . . . . Bunker

MODERN LANGUAGES - L1-L99

SUBJECT PREREQUISITE YEAR

German, Elem. . . . . .. -. . . . . . -
2.

German, Elem. . . . . . L11 . . . . . . -.
2.

German, Int. . . . . . . L12, or Elem. .-
Entrance German

German, Int. . . . . . . L21 . . . . . . -.
German, Int. . . . . . . L12, or Elem. 3

Entrance German
French, Elem. . . . . ..- . . . . . . -
French, Elem. . . . . . L51 . . . . . . -.
French, Int.. . . . . .. L52 or Elem. . -

Entrance French
French, Int.. ..... L61 . . . . . . .
Spanish, Elem. . . . . ..- . . . . . . -
Spanish, Elem. . . . . . L81 . . . . . .
Spanish, Int. . . . . . . L82 . . . . . . -.
Spanish, Int. . . . . . . L83 . . . . . -
Italian, Elem. . . . . ..- . . . . . . -
Italian, Elem. . . . . . L91 . . . . . .

TERM
1,2

S1 .
1,2

S2 .
1,2

TAKEN BY

(Elective) . . . . .
XIV
(Elective) . . . . .
XIV
(Elective) . . . . .

REC. LAB.
LEc. DRAW.

3 -

3

1, 2 . (Elective) . . . . . 3
1 V . . . . . . . . . 2

1,2 . (Elective) . . . . . 3
1,2 . (Elective) . . . . . 3
1,2 . (Elective) . . . . . 3

2
1
2
1
2
1
2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

MATHEMATICS - MI-M99

No. SUBJECT PREREQUISITE YEAR TERM TAKEN BY

M11 Calculus . . . . . . . Entrance Algebra, 1 . . 1 . . All courses . . .
Solid Geometry,
Trigonometry

M112 Mathematics (College -. .. . . 1 - . - - - - - - - -
Transfer)

M12 Calculus . . . . . . . Mi .. ... 1 . . 2 . . All courses

M21 Calculus . . . .. . . M12 .. .... 2 . . 1 . . All courses excepi
M212 Mathematics (College - . .. 2 . . . ...

Transfer)
M22 Diff.Equations . . M21 . . . .. 2 . . 2 . . Allexcept IV, IV-

PREP.

5.

INSTRUCTOR
IN CHARGE

. . . Currier

- 5 . . . . Currier

- 5 . . Kurrelmeyer

- 5 . . Kurrelmeyer
- 3 . . Kurrelmeyer

5 .
5.
5.

5.
5.
5.
5.
5.
5.
5 .

3
3
3
3
3
3
3

REC. LAB.
LEC. DRaw. PREP.

3 - 6 .

. . . Langley

. . . Langley

. . . . Koch

. . . . Koch
. . . Langley
. . . Langley

Koch
. . . . Koch
. . . Langley
. . . Langley

INSTRUCTOR
IN CHARGE

Douglass

- 6 . . . Douglass

. . 3 -
tIV 3 -

B. 3 -

6.
6.
6.

Douglass
Hitchcock
Douglass

6 . . . . . Zeldin

I Not lered November 1944-June 1945.

-4

- ~*~*~* ~

inued

UCr

San. Sci. & P. H., Prin. . -. . . . . 2 . . 2 . . IV-B . . . . . . . 2
From Molecule to Man . . --. . . . . - . . 2 . . --. . . . . . . . 2

No.
L11

L12

L21

L22
L31

L51
L52
L61

L62
L81
L82

$L83
$L84
$L91
$L92

- - 3



180
Mathemdisc. Continued

No.
M2
M24
M81
M881
M82
M341
M842

$Mi51

tM352

M36

M37

M881
M882

$M441
M442

$M451
$M452
tM461
M54
M551
M552

$MS61

$M562

M571

SUBJECTS OF INSTRUC'"ON TABULATED

SusJscT PREURQUIsIT1a
Algebra ....... M12. . .
Intrpo ation.....M23. . .
Duff quations . . . . M22. . .
Math. T. of Statistics . M22. . .
Math. Th. of Statistics . M331
Modern Statistical Th.. M332
Modern Statistical Th.. M341
Calculus for Engineers, M22. . .

Adv.
Calculus for Engineers, M351.

Adv.
Calculus, Adv.. . . . . M22.

Calculus, Adv.. . . . . M36. . . . . .

Theory of Functions . . M22. . . . . .
Theory of Functions . . M381 . . . . .
Projective Geometry . . M22. . . . . .
Elem. Diff. Geometry . M22. . . . . .
Fourier Series & Integrals M22. . . . . .
Fourier Series & Integrals M451 . . . . .
Seminar in App. Math. . M22. . . . . .
Mathematical Lab.. . . M22. . . . . .
Funct. of Real Variable M22. . . . . .
Funct. of Real Variable M551 . . . . .
Functions of a Complex M22. . . . . .

Variable
Functions of a Complex M561 . . . . .

Variable
Diff. Equations . . . . M22. . . . . .

YEAR Tm
.2 .. 1
.2.. 2
. 3. . 1 .
. 3(B). 1
. 3(B). 2
. 4(B). 1,
. 4(B). 2
.G(A) 1

. . . G(A) 2

G(A)
3 . .
G(A)
3 .
G(A)
G(A)
3(B).
4(B).
G(A)
G(A)
G(A)
3(B).
G(A)
G(A)
G(A)

TAKEN BY
XVIII . . .
(Elective) . .
VI ......
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

Rac. LAs.
Lzc. DaAw. PRaP.

3
3
2
3
3
3
3
3

. (Elective) . . . . . 3

(Elective) . . . . .
XIII-A
(Elective) . . . . .
XIII-A
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .
(Elective) . . . . .

G(A) 2 . . (Elective) . . . . .

G(A) 1 . . (Elective) .

3

3

3
3
3
3
3
3
3
3
3
3
3

3

3

6.
6.
4.
6.
6.
6.
6.
6.

INSTRUCTOlt
IN CHARoE

.Wadsworth
Wadsworth

Franklin
.Wadsworth
.Wadsworth
.Wadsworth
.Wadsworth
. . Franklin

- 6 . . . . Franklin

- 6

- 6

-- 9
-- 9

- 6
- 6
- 9
- 9
-- 9

- 6
- 9
-- 9
- 9

. . . Douglass

. . . Douglass

. . . Cameron

. . . Cameron

. . . . . Struik
Struik

. . . . Wiener

. . . . Wiener

. . . . Reissner

. . . Douglass

. . . . Salem

. . . . . Salem

. . . Levinson

- 9 . . . Levinson

- 9 . . . Levinson

DIf. Equations . . . .
Continuous Groups. . .
Continuous Groups. . .
Modern Algebra . . . .
Modern Algebraic Th.
Modern Algebraic Th.
Tensor Calculus . . . .
Tensor Calculus . . . .
Analytical Mechanics..
Analytical Mechanics..
Algebra of Quantum Th.
Algebra of Quantum Th.

Partial Diferential &
Integral Equations

Partial Differential &
Integral Equations

Calculus of Variations
Char. Value Prob..
Char. Value Prob....
Review of Mathematics.
Mechanics . . . . . .
Mechanics . . . . . .
Th. of Probability . . .
Vector Analysis . . . .
Math. Lgic * Its App.
Th. & App. Elasticity
Th.& App Elasticity
Analysis.......
Analysis.......
Math. Reading . . . .

M571
M22.
M581
M22.
M22.
M631
M22
M641
M22.
M651
M62.
M661

G(A)
G(A)
G(A)
3(B).
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)
G(A)

M22. . . . . . G(A)

M671 . . . . . G(A)

M22.
M22.
M691

M22.
M731
M21.
M22.
M22
M22.
M791
M22.
M831

G(A)
G(A)

. G(A)

.3 . .
. 3(B).

3(B).
G(A)
3(B).
G. .
G(A)
G(A)
3(B).
3(B).
G(A)

2
1
2
2
1
2
1
2
1
2
1
2

(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)
(Elective)

1 . . (Elective)

2 . . (Elective)

2 . . (Elective)
1 . . (Elective)
2 . . (Elective)
- . . XIII-A .
1 . . (Elective)
2 . . (Elective)
2 . . (Elective)
2 . VIII . . .
1 . (Elective)
1 . . (Elective)
2 . . (Elective)
1 . . (Elective)
2 . . (Elective)
1 or 2 (Elective)

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3
20

.3

.3

.3

.3

.3

.3

.3

.3

.3

9
9
9
6
9
9
9
9
9
9
9
9

Levinson
. Zeldin

Zeldin
Hitchcock

Clifford
Clifford

Struik
Struik
Crout
Crout

Hitchcock
Hitchcock

- 9 . . . . . Crout

- 9
-- 9

- 9
- 4)
- 0
- C)

- 9
- 6
- 9
- 9
- 9
- 6

*

. . . . . Crout

. . . Cameron
- . . . Franklin
. . . . Franklin
I . . Douglass
. . . . . Crout
. . . . Crout

.. . Struik
Hitchcock

. . . . . .its
.Reissner

.Reissner
. . Franklin

. . . . Franklin
S- - Phillips

* Time specially urransed. Not olerel November R44 June 114.)

M572
$M581
tM582
M62

$M631
$M632
M641

tM642
tM651
$M652
r M661M62

M671

M672

$M692
M73

$M731
M782
M76
M77

tM78
M791
M792

:M831
$M832
M90

. . .

. .



MILITARY SCIENCE

MILITARY SCIENCE - MS1-MS99

Susjac I

Muitary Science.
Military Science.
Military Science.
Military Science

PREREQUISITE YEAR

~2.
~2.

rERM TAKEN BY
1 . . All courses . . .
2 . . All courses . . .
1 . . All courses . . .
2 . . All courses . . .

REc. LAE.
Lac. DRAw. PREP.

.0 3 0.

.0 3 0.

.3 - 0.

.3 - 0.

No.
MS11
M812
MS21
MS22

INITucroR
IN CHARGB

. . Cuddire

. . Cuddire
Cuddire
Cuddire

131



APPENDIX A

STUDENT AID

ESOURCES for financial aid to students include: The
Technology Loan Fund, available for undergraduate and
graduate students; Freshman Competitive and other

scholarships open to students entering from secondary schools;
undergraduate scholarship aid to upper classmen; fellowships
and graduate scholarships, Teaching Fellowships, and full-
and part-time Assistantships to aid students pursuing work
leading to the Master's or Doctor's degree; and prizes.

The extent of these resources is indicated by the facts that,
since its establishment in 1930, over 2,500 men have borrowed
more than $1,830,000 from the Technology Loan Fund; and
approximately $90 000 and $102,000 are annually avallable for
undergraduate and graduate scholarship aid, respectlvely.

TECHNOLOGY LOAN FUND
It is the general policy to make a loan only to men who have

completed at least one year of residence at the Institute with a
good academic record. In exceptional cases, applications will
be considered after one term of residence and in very special
and unusual cases from entering students who have met, with
hIh standing, all entrance requirements.

he maximum amount loaned to an individual in a single
year may not exceed the tuition fee, with the additional stipu-
lation tmt the maximum total loans granted to an applicant
may not exceed $1,800 during his undergraduate per , or
$2,400 during his undergraduate and graduate periods.

To receive favorable consideration an applicant must:
1. Be endorsed as to character and personality by: (a) an

alumnus of the Institute from the community in which he has
resided, or by some other citizen of standing in that com-
munity; (b) the Principal or Head Master of the high school
or preparatory school, or the President or Dean of the college
or university he has previously attended, (c) his Registration
Officer or the Head of his Course.

2. Have passed, with a standing satisfactory to the Board,
the physical examination required annually of all Institute
students.

3. Submit a statement of his financial needs and such other
information as the Board may deem necessary, on the applica-
tion form Plied by the Board, such application to have the
aproa ofUhi parent or guardian.aproa ofrd

4. Be prepared to furnish such life insurance as collateral as
ma be required by the Board.

A recipient of a loan will be required to sign promissory
notes in $50 units up to the amount of his loan, each note
carrying interest at two per cent per annum from the date of
its issue to a date not exceeding two years after he leaves the
Institute, and at five per cent per annum thereafter. Interest
Is to be paid semi-annually. Each note shall have a definite
maturity, such maturities to be spaced at intervals of six
months, aeginnin on or before the December thirty-first
following the recipient's expected date of graduation, but pay-
ments may be anticipated.

Upon sIing notes, the student will be supplied with ies
thereof. After leaving the Institute he will be required to
advise the Board annually, or at more frequent intervals, as
to his whereabouts, the character of the work in which he is
engaged, the remuneration he is receiving and his plans for
the repayment of his obligations to this Fund.

FRESHMAN SCHOLARSHIPS
These are confined to students who make application at

least 60 days in advance of matriculation to the Office of the
Dean of Students.

Approximately 200 Freshman Competitive awards covering
part tuition for the first year are made annually to students
entering from secondary schools. Selection is based, to a large
degree, upon the candidate's entrance record, College Boards,
Regents, and preparatory or high school records; in other
words, upon the evidence that he has the academic aptitude
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AND PRIZES
and training to enable him to pursue Institute studies with
profit to himself and, in due time, to graduate creditably.
Hoiever, and this is considered of utmost importance, the
candidate Is expected to give evidence through recommenda-
tions from former teachers, prominent citizens of his local
community, and Institute graduates that he possesses excel-
lent qualities of character and personal bearing, as well as
willingness and ability to rate with the demands of an
engineering, scientific, or architectural curriculum.

Except where distance from Cambridge precludes, a per-
sonal interview between an officer of the Institute and the
ap icant is required and, to facilitate these arrangements,
eary application is desired. Interviews with some nearby
representative of the Institute will be arranged for candidates
who live at a distance from Cambridge.

Besides the Freshman Competitive awards, other freshman
scholarships are open to qualified applicants under terms set
forth below. Most of these grants depend in art upon a candi-
date having some special qualification in addition to present-
ing evidence that he has high scholastic ability, i.e., that he
be from a particular locality, a graduate of a particular school,
etc. The figures in parentheses are the dates of establishment -
ALUMNI REGIONAL (1926). As a means of codperating

with Alumni in various Technology centers in attracting to
the Institute students of exceptional ability and promise
from all parts of the United States, several Regional Scholar-
ships, carrying an award of full tuition for the freshman
year, are offered in Chicago, Denver, Detroit, District of
Columbia, Kansas City, Los Angeles, New York, New
Jersey, Northern Ohio, Philadelphia, Pittsburgh, Portland,
Ore., San Francisco, St. Louis, Seattle, Schenectady, South-
ern Ohio, and Westchester County, New York. These are
open to American citizens of good character and health
whose standing in their preparatory school studies has been
high and who have satisfied with high standing all entrance
requirements.

ARMY AND NAVY (1930). Sons of regular Army, Navy,
Marine Corps and Coast Guard Officers, who are admitted
as undergraduate students to the Institute, will pay half
the regular tuition upon the recommendation of the Faculty
Committee on Undergraduate Scholarships, the total num-
ber not to exceed ten each year. Preference will be given to
qualified applicants admitted to the firstyear class. Appli-
cations should be addressed to the Office of the Dean of
Students and should be accompanied by documentary evi-
dence that the applicant's father is a commissioned officer
in the regular Army, Navy, Marine Corps or Coast Guard.
It is the policy of the Committee not to recommend a man
for one of these awards unless he has satisfied with high
standing all entrance requirements of the Institute. Holders
of these scholarships, If recommended by the Committee,
may continue at the half-tuition rate during their second
and succeeding undergraduate years.

BRIDGEPORT (1932). Established by the Institute throu h
a bequest from Horace T. Smith of the Class of 1898, to be
known as the Horace T. Smith Scholarship Fund. A scholar-
ship, carr ng a stipd of full tuition for the freshman year,
is annua ly offer to a graduate of the High Schools of
Bridgeoort, Cunnecticut. Application should be made to
the Office of the Dean of Students.

CAMBRIDGE (1916). A limited number of scholarships is
granted to students entering the first year class at the
institute, who are graduates of schools in Cambridge and
children of legal residents of that city. These Cambridge
Scholarships, which carry a stipend of full tuition, are
confined to students who make application furnishing evi-
dence of need. An award may be continued in the second,
third, and fourth years upon annual reapplication, providing
the holder maintains a satisfactory scholastic record and



UNDERGRADUATE SCHOLARSHIPS

continues to furnish evidence of need. Original application
for a Cambridge Scholarship should be made through the
Headmaster, or Principal, of the applicant's school, and
such application must be filed with the Headmaster, or
Principal. Awards will be by competition, based upon
special examinations given by the Institute, with the stipu-
lation that no successful candidate will be entitled to benefit
from an award unless he or she satisfies prior to admission,
all entrance requirements of the Institute.

CLASS OF '96 FUND (1923). Received from the Class of
1896 to found a scholarship to be awarded subject to the
approval of the Secretaries of the Class. Preference in
making awards will be givert to descendants of members of
the Class of 1896, including freshmen, and grants from this
fund are to be considered as loans to be repaid by the
recipients when and if able.

CLASS OF '09 FUND (1937). Established as the "Class of
1909 Scholarship Fund," the net income to "be used to
assist such deserving students as may be selected from time
to time .. , preference being given to direct descendants
of members of the Class of 1909."

CLASS OF '22 FUND (1942). Established at the twentieth
reunion of the Class of 1922, the "income and principal
... to be used to assist students entering the Institute as
freshmen from secondary schools, with preference being
given to sons (or daughters) of members of the Class."
Beneficiaries "are expected to issue notes agreeing to repay
the face value, witt - interest, of amounts received."

EAST BRIDGEWATER (1932). Established by the Insti-
tute through a bequest from Horace T. Smith of the Class
of 1898, to be known as the Horace T. Smith Scholarship
Fund. A scholarship, carrying a stipend of full tuition for
the freshman year, is annually offered to a graduate of the
High School of East Bridgewater, Massachusetts, recom-
mended by the Principal, to whom application must be
made.

FALL RIVER AND SWANSEA (1932). Established by
the Institute through a bequest of Elizabeth R. Stevens,
known as the Albert G. Boyden Fund. A limited number
of scholarships for the freshman year, carr ing stipends of
part tuition, are annually offered to qua ified applicants
residing in Fall River or Swansea, Massachusetts. Applica-
tions must be filed at the Office of the Dean of Students.
Selection will be based on qualifying examinations given by
the Institute, and with the stipulation that no individual
will be eligible to receive an award until he has fulfilled all
entrance requirements of the Institute.

CHARLES HAYDEN MEMORIAL (1939). Established
through a grant from the Charles Hayden Foundation,
the Institute offers a number of scholarship awards in
memory of the late Charles Hayden, a graduate of the
English High School Class of 1886 and of the M. I. T. Class
of 1890: "To aid deserving 'Boston and New York boys'-
high school graduates whose parents are unable to finance
the entire cost of their education - to enroll as members of
the first-yer class at Technology." Full particulars con-
cerning these awards, which are suspended for the duration
of the war, may be obtained from the Office of the Dean of
Students.

LLORA CULVER KRUEGER FUND (1936). Established
from the residuary estate of the late Emma Robinson Culver
"for needy and worthy Massachusetts Institute of Technol-
ogy students who come from Schenectady or its immediate
vicinity, referably those recommended by the local
Regional Sholarship Committee."

GEORGE H. MAY (1914). Gift of $35,000 from George H.
May of the Class of 1892 to provide a scholarship "to assist
graduates of the Newton High Schools who are students at
M. 1. T. and who have been recommended as eligible by the
Superintendent and Head Master of the Newton High
Schools." Beneficiaries under this fund are expected to
issue notes agreeing to rcpay the face value, without inter-
est, of amounts received.

MILTON HIGH SCHOOL FUND (1885). Founded by the
Institute in recognition of contributions from residents of
Milton. This scholarships is conferred upon such former

pupils of the Milton High School in good standing at the
Institute as the Master of that school and the School Com-
mittee of the town may select.

VERMONT (1924). Gift of $25,000 from Redfield Proctor
of the Class of 1902 to found a scholarship "in memory of
Vermonters -who, having received their education at the
Institute, served as engineers in the Armies of the Allies
in the World War." The income is awarded annually "to
worthy students . .. preference to any bona fide residents
of Vermont doing undergraduate work at the Institute of
Technology, and also Vermont students doing graduate
work, or students who are graduates of or transfers from
Middlebury College or Norwich University . .. who. shall
meet regular scholastic and other requirements."

UNDERGRADUATE SCHOLARSHIP AID
FOR UPPER CLASSMEN

In addition to the Freshman Scholarships, the Institute
holds funds from the income of which awards are made to
students in the upper undergraduate years. It is the policy
of the Faculty Committee on Undergraduate Scholarships to
assist as many well qualified students as possible by assigning,
in general, amounts less than full tuition. Awards are made
only to students who have completed at least a year of satis-
factory work at the Institute.

In making selections, the ability of the student, as indicated
by the scholastic record, is the primary consideration. How-
ever, account is also taken of the applicant's evidences of need
for financial assistance, of his g character, and of his gen-
eral worthiness and professional promise. Applications should,
except as noted below, be made on blanks to be obtained at
Room 3-108.

The scholarships or funds described are arranged in the
alphabetical order of their names, the figures in parentheses
being the dates of establishment:
ELISHA ATKINS (1894). Founded by Mrs. Mary E. Atkins

of Boston with a gift of $5,000.
THOMAS WENDALL BAILEY (1914). Bequest of Thomas

Wendall Bailey, the income to assist "needy students in
the Department of Architecture."

CHARLES TIDD BAKER (1922). Bequest of $20,000
from Charles Tidd Baker, one half of the net income
"applied each year to the assistance of poor and worthy
students."

BILLINGS STUDENT (1900). Bequest of $50,000 from
Robert C. Billings "to found the Billings Student Fund.
Any student receiving benefit from this fund is expected to
abstain from the use of alcohol or tobacco in any of their
varied forms."

LEVI BOLES (1915). Bequest of $10,000 from Frank W.
Boles in memory of his father, Levi Boles, the "net income
thereof to be applied annually to the assistance of needy
and deserving students."

JONATHAN BOURNE (1915). Bequest of $10,000 from
Hannah B. Abbe to constitute a fund "known as the Jona-
than Bourne Scholarship Fund, the income only to be used
in aid of deserving students."

ALBERT G. BOYDEN (1931). Bequest of $40,000 from
Elizabeth R. Stevens as a permanent fund, to be known as
the Albert G. Boyden Fund, "income only to be awarded
as scholarships to assist worthy and needy students, prefer-
ence to be given to young men or women residents of the
town of Swansea or the city of Fall River."

HARRIET L. BROWN FUND (1932). Bequest of Harriet
L. Brown "to be held in trust as a scholarship ... the in-
come to be given to such needy and deserving young women
desiring to become students at M. I. T., as would otherwise
be unable to attend; and in case of two or more applicants
of equal merit, preference shall be given to a native of either
Massachusetts or New Hampshire."

MABEL BLAKE CASE (1920). Gift from Lucius Clapp to
form a fund "to aid worthy students who may not be able
to complete their studies without help."
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NINO TESHER CATLIN (1926). Gift from Maria T.
Catlin to establish a fund in memory of her son, Nino T.
Catlin of the Class of 1918, the income "to be awarded to
needy and deserving students."

LUCIUS CLAPP (1905). Gift from Lucius Clapp to form a
fund "to aid worthy students who may not be able to com-
plete their studies without help."

CLASS OF '96 FUND (1923). Received from the Class of
1896 to found a scholarship to be awarded subject to the
approval of the Secretaries of the Class. Preference in mak-
ing awards will be given to descendants of members of the
Clan of 1896, Including freshmen, and grants from this fund
are to be considered as loans to be repaid by the recipients
when and if able.

CLASS OF '09 FUND (1937). Established as the "Class of
1909 Scholarship Fund," the net income to "be used to
assist such deserving students as may be selected from time
to time .. . , preference being given to direct descendants
of members of the Class of 1909."

CLASS OF 1917 SCHOLARSHIP FUND (1942). Estab,
lished on the twenty-fifth anniversay of the Class, the
"income and principal . . . to be used to assist such deserv,
ing students as may be selected from time to time, preference
being given to direct descendants of members of the Class
of 1917. Beneficiaries are expected to issue notes agreeing
to repay the face value, without interest, of amounts
received."

FRED L. AND FLORENCE L. COBURN (1932). Bequest
of 35,000 from Fred L. Coburn, the income of which "shall
be expended by said Trustees in giving aid and assistance to
students of M. I. T. . . . preference being given by said
Trustees to students residing in Somerville, Massachusetts."

COFFIN MEMORIAL (1929). This gift from the executors
of the estate of Charles A. Coffin - a bequest - carried
out the wishes of Mr. Coffin. The fund is to be used for
loans or other aid to students as determined by the Execu.
tive Committee.

ALBERT CONRO SCHOLARSHIP FUND (1943).
Bequest of Mary T. Conro, sister of Emma 0. Coiro, of
the Class of 1884, in memory of their uncle, "for the purpose
of establishing and maintaining a scholarship in ... mining
engineering . . . to be known as the Albert Conro Scholar-
ship."

CONSOLIDATED VULTEE AIRCRAFT CORPORA-
TION SCHOLARSHIPS (19414). Two scholarships
carrying stipends of full tuition for the senior year, estab,
lished by this Corporation and "open to highly recom,
mended engineering students in Civil Engineering, Electrical
Engineering, Mechanical Engineering, or Aeronautical
Engineering, and pursuing courses related to aeronautical
engineering, who will have completed their junior year."

THE GEORGE R. COOKE FUND (1939). Established by
gift of 33,000, "the income to be awarded to a student, pref-
erably in the Course in Civil Engineering, or in some related
field of stud giving preparation for Public Service and Gov-
ernment. irior to matriculation, the recipient, who need
not necessarily be a candidate for a degree, must have
acquired practical experience and earned his living by work-
ing in some field, preferably for one year or more. Candi,
dates are to be judged upon their evidences of character,
sincerity of purpose and need for assistance."

LUCRETIA CROCKER (1916). By the will of Matilda H.
Crocker, the Institute was made the residuary legatee of
her estate "for the establishment of one or more scholarships
for women in memory of my sister, Lucretia Crocker ...
the income to 'aid one or more young women in need of
pecuniary assistance in obtaining instruction at said Insti-
tute."

ISAAC W. DANFORTH (1903). Bequest of 85,000 from
James H. Danforth for scholarshi purposes as a memorial
to his brother, Isaac Warren Danforth.

ANN WHITE DICKINSON (1898). Bequest of 840,000
from Ann White Dickinson "to establish free scholarships
in M. I. T... . such persons enjoying benefit . .. shall be
worthy young men of American origin."

DORMITORY (1903). Raised by miscellaneous subscrip-
tions and formerly known as Students' Aid Fund.

THOMAS MESSINGER DROWN (1928). Bequest of 850,-
000 from Mary Frances Drown, "to be used to establish
scholarships for deserving undergraduate students, to be
known as the Thomas Messinger Drown Scholarships."

FRANCES AND WILLIAM EMERSON FUND (1930).
Awards not exceeding 3600 to students in the School of
Architecture. Applications should be made directly to the
Dean of the School if Architecture.

FARNSWORTH (1889). Founded by Mrs. Mary E. Atkins
of Boston with a 1ift of 85,000.

CHARLES LEWIS FLINT (1889). Bequest of 85,000 from
Charles L. Flint, for the "support of some worthy student,
preference to be given to some graduate of the English High
School, Boston."

SARAH S. FORBES (1913). Originally a fund of S2,800
given in trust in 1868 by Sarah S. Forbes to William Barton
Rogers and Henry S. Russell, trustees, and transferred in
1913 to the Institute, "for the maintenance and education
of a scholar in M. 1. T."

NATHAN R. GEORGE LOAN FUND (1943). Bequest
of 829,000 from Professor Nathan R. George of the Depart-
ment of Mathematics, the "income to be loaned to under-
graduates of M. 1. T. who are either citizens or who intend
to become citizens" and who are members of the third or
fourth year classes.

NORMAN H. GEORGE (1919). Bequest of Norman H.
George "to be used for the assistance of needy and worthy
students in obtaining an education in M. I. T."

ARTHUR B. GILMORE (1941). Bequest of $10,000 from
Arthur B. Gilmore ". .. for the purpose of assisting needy
students who shall be members of th Beta Theta Pi Fra-
ternity ... said net income to be divided among not more
than two students in any one year."

BARNETT D. GORDON FUND (1912). Gift of $5,000
from Barnett D. Gordon of the Class of 1916, "the income
as scholarships for deserving students at M. I. T."

JOHN A. GRIMMONS (1930). In memory of John A.
Grimmons of the Class of 1921 through a deed of trust exe-
cuted by the late C. Lillian Moore, the Institute received a
sum of money to be "used in making loans to undergraduates
who are preparing to make Electrical Engineering their life
work; such loans to be known as given from the John A.
Grimmons Perpetual Loan Scholarship; such loans are not
to exceed six hundred (600) dollars to any one student in
any one year and are to be made on cor.dition that the loans
shall bear interest at five per cent, and shall be repaid within
ten years, and that repaid loans shall be treated as income
to revert into the Perpetual Loan Fund and to be reloaned
from time to time; such loans are to be protected by life
insurance. .. . Loans are to be awarded to male, white,
native born citizens of the United States, who are loyal to
the State and Nation, are of sound physical body and show
steadiness of purpose and zeal in educational acquirements."

HALL-MERCER SCHOLARSHIP FUND (1940). Bequest
of Alexander G. Mercer ". . . income only . .. for the bene-
fit of such poor students as have passed through some of the
Public Schools with the best reputation for character and
ability."

JAMES H. HASTE (1930). Bequest of James H. Haste of
the Class of 1896, "for the aid of deserving students ... of
insufficient means, said fund, together with any other sums
which said institution may receive under this will, to be
known as the James H. Haste Fund."

GEORGE HOLLINGSWORTH (1916). Bequest of 35,000
from Rose Hollingsworth to found the George Hollingsworth
Scholarship.

T. STERRY HUNT (1894). Bequest of 83,000 from T.
Sterry Hunt, for seven years Professor of Geology at Tech-
nology, to found a scholarship in his name. Restricted to
students of Chemistry and preference is given to those in
the higher years.
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WILLIAM F. HUNTINGTON (1892). From Susan E.
Covell, the Institute received a gift of $5,000 to constitute
a fund in memory of William F. Huntington of the Class of
1875, the "income to apply to payments of tuition of needy
and deserving students . . preference to be given to stu-
dents in Civil Engineering."

DAVID L. J EWELL (1'928). Bequestof $25,000 from Colonel
David L. Jewell "to be known as the David L. Jewell Fund,
the income therefrom to be used to pay the tuition charges
of five young men who may be selected by the President or
Board of Trustees of the Institute as worthy of assistance,
and who, were it not for such assistance, might be unable to
pursue their studies at such Institute."

JOY (1886). Established by the gift of Nabby Joy and cre-
ated pursuant to a decree of the Supreme Judicial Court of
Massachusetts for the benefit of "one or more women study-
ing Natural Science at M. I. T."

WILLIAM LITCHFIELD (1910). Bequest of S5,000 from
William Litchfield to establish "a single scholarship ...
known as William Litchfield Scholarship, income to be
awarded and paid annually to such student in said Institute
as may, upon a competitive examination, be determined by
the President of said Institute to be entitled thereto for
excellence in scholarship and conduct."

ELISHA T. LORING (1890). Bequest of S5,000 from Elisha
Thacker Loring, for "the assistance of needy and deserving
pupils."

LOWELL INSTITUTE (1923). Gift from the alumni of the
Lowell Institute School to found a Fund; the income of
which is annually awarded to assist some graduate of that
School who desires to enter upon undergraduate studies at
M. I. T. Applications must be filed at the Office of the
Dean of Students.

RUPERT ANDERSON MARDEN (1933). Established by
an anonymous gift "toward a memorial to be known as the
Rupert Anderson Marden Scholarship Fund, income avail-
able annually to aid a worthy student at M. I. T. - Protes-
tant and of American origin - reference to a student tak-
ing the Coperative Course in Electrical Engineering."

ROBERT W. MILNE FUND (1943). Bequest of S70,000 as
"an endowment fund under the title of 'The Robert W.
Milne Fund' the income thereof to be used and applied for
the assistance of worthy and needy students in obtaining
an education in said Institute."

JAMES H. MIRRLEES (1886). Gift of 82,500 frcom James
Buchanan Mirrlees of Glasgow, Scotland, to constitute a
scholarship in memory of his son, James Henry Mirrlees,
who died in 1886 while attending the Institute. The income
is awarded to the "student in the third or fourth year of the
Mechanical Engineering Course most deserving pecuniary
assistance."

FRED W. MORRILL SCHOLARSHIP FUND (1941).
Bequest of Hattie B. Morrill the "income from which is to
be used for the purpose of providing financial assistance to
some student or students at che discretion of the Trustees
of said Institute. . . ."

NICHOLS (1895). Bequest of 55,000 from Mrs. Betsy F. W.
Nichols to constitute The Nichols Scholarship in memory
of her son William Ripley Nichols of the Class of 1869, for
sixteen years Professor of General Chemistry at the Insti-
tute. Preference is given to students in the Course in
Chemistry.

CHARLES C. NICHOLS (1904). Bequest of 35,000 from
Charles C. Nichols to constitute a scholarship.

JOHN FELT OSGOOD (1909). Bequest of $5,000 from Eliza
B. Osgood "to establishi and maintain a scholarship in Elec-
tricity in memory of my husband, John Felt Osgood."

GEORGE L. PARMELEE (1921). Bequest from George L.
Parmelee of "one third of my property and estate, interest
thereof to be used for tuition of worthy students, either spe-
cia! or regular, according to the direction of the Faculty."

RICHARD PERKINS (1887). Bequest of 8100,000 from
Richard Perkins, the income from half of which is available
for the "support of free scholarships in said Institute."

FLORENCE E. PRINCE FUND (1943). Bequest of
Florence E. Prince "for the aid of worthy students who
may need assistance in the matter of maintenance and
living expenses while pursuing their studies."

SONS AND DAUGHTERS OF NEW ENGLAND PURI-
TAN COLONY (1931). Gift of $600 from the Sons and
Daughters of New England Puritan Colony. Holders of this
scholarship must be of New England ancestry.

THOMAS ADELBERT READ (1934). Bequest of 810,000
from Julia A. Read "to establish the Thomas Adelbert Read
Scholarship, in memory of my late brother of that name; the
income of said fund to be awarded to some worthy and
need student of that institution, preferably to a resident of
Fall er. 

CHARLES A. RICHARD'S FUND (1939). Bequest of
approximately S30,000 "to be known as the Charles A.
Richard's Fund . . . the income only for assistance of poor
Protestant students in the Institute."

JOHN ROACH (1937). Bequest of $2,400 from Emeline
Roach to constitute a fund "to be known as the John Roach
Scholarship Fund, the income to be used to provide an
annual scholarship to a needy and deserving student pur-
suing the Course in Naval Architecture and Marine Engi-
neering."

WILLIAM BARTON ROGERS (1904). Established by the
Institute in commemoration of the early association of Presi-
dent William Barton Rogers with the College of William
and Mary. Stipend 8400 per year granted to a student
nominated by the faculty of the dollege of William and
Mary.

WILLIAM P. RYAN MEMORIAL (1935). Established by
friends of the late Professor William P. Ryan of the Clas
of 1918, the income to be used for scholarship aid (graduate
or undergraduate) in Chemical Engineering, the award to
be made by the Scholarship Committee on recommendation
of the Head of the Department of Chemical Engineering.

JOHN P. SCHENKL (1922). Bequest of $20,000 from
Johanna Pauline Schenkl "to be held in trust to establish
one or more scholarships in the Department of Mechanical
Engineering" in memory of her father, John P. Schenkl.

THOMAS SHERWIN (1871). Founded with a gift of $5,000
from the English High School Association in memory of
Thomas Sherwin. Holders must '- draduates of the English
High School of Boston and nust oe pursuing a regular
course at the Institute.

HORACE T. SMITH (1931). Bequest from Horace T. Smith
of the Class of 1898, to provide scholarships to worthy stu-
dents, preference to be given to graduates of the East
Bridgewater (Massachusetts) and Bridgeport (Connecticut)
High Schools.

ANNA SPOONER FUND (1939). Bequest of approximately
87,500 "the income therefrom ... to be used ... in assisting
meritorious students."

STEVENSON TAYLOR (1928). Established by the Ameri-
can Bureau of Shipping in memory of Stevenson Taylor, its
late President. Tenable for two years; carries an annual
stipend of $500; awarded in alternate years to a deserving
third year student (who must be an American citizen) in the
Course in Marine Transportation of the Department of
Naval Architecture and Marine Engineering. Applications
should be made directly to the Head of the Department of
Naval Architecture and Marine Engineering.

TECHNOLOGY CLUB OF CHICAGO SCHOLARSHIP
FUND (1944). Gift of :5,000 from Harold B. Harvey of
the Class of 1905 "to establish scholarships to be known as
the Technology Club of Chicago Scholarship Fund," the
awards to be made by a committee composed of the Honor-
ary Secretaries of the Chicago area and the Dean of Stu-
dents, and restricted "to boys who reside in the area of
the club membership."

SAMUEL E. TINKHAM (1924). Established by the Boston
Society of Civil Engineers to aid a worthy student in Civil
Engineering.

I

135UNDERGRADUATE SCHOLARSHIPS



136

F. B. TOUGH (1924). Established "for the purpose of
extending financial assistance to worthy students." Prefer-
ence is given to students in Mining or Oil Production. Ap-
plications should be made directly to the Head of the
Department of Geology.

SUSAN UPHAM (1892). Gift of 81,000 from Susan Upham,
"to assist students deserving financial aid."

SAMSON R. URBINO (1927). Bequest of 31,000 from Sam-
son R. Urbino, "to be used to aid students who need assist-
ance, Germans preferred."

VERMONT (1924). Gift of 825,000 from Redfield Proctor
of the Class of 1902 to found a scholarship "in memory of
Vermonters who, having received their education at the
Institute, served as engineers in the Armies of the Allies in
the World War." The income is awarded anually "to
worthy students .. . preference to any bona fide residents
of Vermont doing undergraduate work at the Institute of
Technology, and also Vermont students doing graduate
work, or students who are graduates of or transfer from
Middlebury College or Norwich University . . . who shall
meet regular scholastic and other requirements."

ANN WHITE VOSE (1896). Bequest from Ann White Vose
of 825,000 "plus one half of the remainder of my estate.. . .
to establish free scholarships in M. I. T. ... such persons
enjoying benefit ... shall be worthy young men of Ameri-
can origin."

ARTHUR M. WAITT (1925). Bequest of 810,000 from
Arthur M. Waitt, for "assisting needy and deserving stu,
dents in the second-, third-, and fourth-year classes of the
Mechanical Engineering Course of said Institute."

GRANT WALKER FUND (1943). Bequest of 850,000 "the
income to be used for scholarships for deserving students
in said Institute."

JAMES WATT (1942). Bequest of Jennie A. Douglas, to
establish "a scholarship in Mechanical Engineering to be
known as the James Watt Scholarship."

HERMAN E. WEIHMILLER FUND (1942). Gift of H. E.
Weihmiller of the Class of '25 in memory of his late father
"for aiding students or prospective students of M. I. T.,
who are deserving of financial aid in furtherance of, or as
assistance towards an aeronautical career at M. I. T....
without restriction as to sex, creed, color or nationality."

LOUIS WEISSBEIN (1915). Bequest of 81,000 from Louis
Weissbein "to found a scholarship to be awarded each year
to a promising student, preference to be given a Jewish boy
in making the award." Since the donor was an architect,
this scholarship, in accordance with the wish of the Executor
of the donor's estate, is given, if possible, to a Jewish student
in the Department of Architecture.

FRANCES ERVING WESTON (1912). Bequest of Frances
Erving Weston, "to aid a native-lorn American Protestant
girl of Massachusetts."

SAMUEL MARTIN WESTON (1912. Bequest of Frances
Erving Weston, to found a scholarship in memory of her
husband, Samuel Martin Weston, "to aid a native-born
American Protestant boy, preference to be given one from
Roxbury."

AMASA J. WHITING (1927). Bequest of 82,000 from Mary
W. C. Whiting "to constitute a fund to be known as Amasa
J. Whiting Fund . . . the income. .. to pay or help to pay
tuition of deserving students whose means are limited....
Preference shall be given to students coming from the town
of Hingham, Massachusetts."

ELIZABETH BABCOCK WILLMANN (1935). Bequest
from Elizabeth Babcock Willmann, "to help in paying the
tuition of girl students taking the Chemistry Course."

MORRILL WYMAN (1915). Bequest of Morrill Wyman,
the income of which is "applied in aid of deserving and prom-
ising students, but without exclusion in regard to rank, upon
the understanding that if in after life the person receiving
aid shall find it possible, he shall reimburse the said fund
for moneys so applied, but there shall be no legal obligation
to make such reimbursement."
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GRADUATE FELLOWSHIPS AND SCHOLARSHIPS

RADUATE scholarships are awarded only to students
pursuing programs leading to higer degrees. A lica-
tions froum new student must accompanied an

pplicationfor admission to theGraduateSchool, Indicating the
Department in which the student desires to major. Except for
Institute students, an offcial transcript of the applicants col-
lge record and at least three letters addressed to the Dean
by pesnprnall acquainted with his academic work are
required. Bth appications must be made on forms which
may be obtained o the Secretary of the Committee on the
Graduate School.

Awards to students who have not been in residence at least
one term will usually be limited to the amount of full tuition.
Fellowships carrying stipends in excess of tuition are, in gen-
eral awarded only to students who have demonstrated their
ability to carry on graduate study and research in residence.

In the award of graduate scholarships the Committee on the
Graduate School considers primarily the ability of the appli-
cant to pursue advanced study and research. Grants are not
made unreservedly and their continuance from term to term
is dependent on the redpient maintaining a satisfactory
standard of scholarship. The recipien~t of a scholarship grant
is expected to complete the period of study for which the
grant Is made. In case he discontinues his work before the
end of such period, he will be expected to refund the amount
received from the grant unless released therefrom for satis-
factory reasons by the dommittee on the Graduate School.

Correspondence concerning scholarship aid may be ad,
dressed to the Dean of the Graduate School or to the Chairman
of the appropriate Departmental Committee on Graduate
Students.

ASSISTANTSHIPS AND TEACHING FELLOWSHIPS
Assistantships and Teaching Fellowships are staff appoint-

ments made upon recommendations of heads of departments
to whom applications shall be addressed, at the same time that
application for admission to the Graduate School and Applica-
tion for Scholarship Aid are filed with the Secretary of the
Committee on the Graduate School.

A "full time" assistant, if also a graduate student, may
register for approximately 17 units per term of work toward
an advanced degree; a "half time" assistant or teaching fel-
low for approximately 25 units per term.

Graduate students upon the staff may also apply for finan-
cial assistance to the Technology Loan Fund.

FELLOWSHIPS
ALLIED CHEMICAL AND DYE COMPANY FELLOW-

SHIPS. Two fellowships open to graduate students, one in
Chemical Engineering and one in Physical Chemistry or
Physics. Each stipend, $750.

AUSTIN RESEARCH FELLOWSHIP. Open to a grad-
uate student in any department. Stipend, $1,000.

WILLIAM SUMNER BOLLES FELLOWSHIP. Open to
a graduate student in any department for study in resi.
dence or abroad. The stipend may be divided in any year
to provide one or more scholarships. Stipend, 6900.

COMPANIA ARGENTINA DE ELECTRICIDAD FEL-
LOWSHIPS. Open to three graduate electrical engineers
of Argentina.

DUPERIAL FELLOWSHIP. Open to a graduate of a
college or university of Argentina.

DU PONT FELLOWSHIP IN CHEMISTRY. Stipend, $750.
HARRY WENTWORTH GARDNER FELLOWSHIP.

Open to a graduate student in the School of Architecture
for advanced study in residence or elsewhere. Not available
in 1944-45.

INSTITUTE OF INTERAMERICAN AFFAIRS FEL-
LOWSHIP. Travel, maintenance, and tuition awarded by
the sponsor to an applicant accepted for graduate work.

LEVER BRUIHERS COMPANY FELLOWSHIP. Open
to a graduate student in Nutritional Biochemistry. Stipend,
$1,000.

ARTHUR D. LITTLE FELLOWSHIP. Open to a student
enrolled for a doctorate in chemistry. Stipend, $1,000.

ARTHUR D. LITTLE FELLOWSHIP. Open to a student
enrolled for a doctorate in chemical engineering. Stipend,
$1,000.

MOORE FELLOWSHIP. Open to a graduate of this Insti-
tute for study in residence or elsewhere in chemistry, pref-
erence be given to the fied of organic chemistry. Sti-
pend, 81,0.

PAINT AND VARNISH PRODUCTION CLUB RE-
SEARCH FELLOWSHIP. For research on the technology
of paint and varnish. Stipend, $750.

ELLEN H. RICHARDS MEMORIAL FELLOWSHIP.
Open to a graduate student, preferably a woman, in the
department of chemistry for advanced research in sanitary
or allied branches of chemistry. Stipend, $800.

RICHARD LEE RUSSELL FELLOWSHIP. Open to a
graduate student in civil engineering. Not avaiable in
1944-45.

STANDARD OIL COMPANY OF CALIFORNIA FEL-
LOWSHIP. Awarded to an employee of the donor com-
pany on leave of absence who is able to qualify for admit-
tance into the Graduate School, whose demonstrated tech-
nical ability and other qualifications are such that it is
judged that he will benefit by graduate study. Stipend,
$1,500.

TEXTILE SCHOOL GRADUATE FELLOWSHIPS. Open
to American born graduates of the Lowell Textile School for
mechanical engineering or chemical work in textile research.
Stipend, $750.

GRADUATE SCHOLARSHIPS
AUSTIN FUND. Open to graduate students in all depart-

ments, as tuition scholarships not to exceed $600. Available,
814,000.

CAUCA UNIVERSITY SCHOLARSHIP. Open to an
advanced student from Cauca University, Cokmbia.

F. W. CHANDLER TRAVELING SCHOLARSHIP IN
CITY PLANNING. Open to a regular or special student
in City Planning who has passed at least two years in the
course, of which one must have been either a senior or grad-
uate year, for study and travel in any country. Available,
$400.

COLLAMORE SCHOLARSHIP. Open to women graduate
students in all departments. May be subdivided. Available,
6450.

CHARLES H. DALTON SCHOLARSHIP. Open to an
American male graduate of this Institute for advanced
chemical study and research - especially if applicable to
textile industries. Available, $225.

FRANCES AND WILLIAM EMERSON FUND. Open
to graduate students in the School of Architecture, tuition
scholarships not to exceed $600 each, upon recommendation
of the Dean of Architecture.

WILFRED LEWIS SCHOLARSHIP IN MECHANICAL
ENGINEERING. Not available in 1944-45.

NATIONAL SCHOOL OF ENGINEERS SCHOLARSHIP.
Open to a graduate of the National School of Engineers,
Lima, Peru.

WILLARD B. PERKINS TRAVELING SCHOLARSHIP
IN ARCHITECTURE. Stipend, 81,200. Not available
1944-45.

HENRY BROMFIELD ROGERS SCHOLARSHIPS. Open
to women graduate students in all departments. Tuition
scholarships not to exceed 6600 each. Available, 6850.
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HENRY SALTONSTALL SCHOLARSHIP. Open to a
graduate student in any department. For exceptional merit,
may be increased to not over $750. Stipend, 8350.

JAMES SAVAGE SCHOLARSHIP. Open to a graduate
student in any department. For exceptional merit, may be
increased to not over $750. Stipend, 8450.

STAFF GRADUATE SCHOLARSHIPS. Open to gradu-
ate students holding staff appointments In all departments.
Tuition scholarships.

SUSAN H. SWETT SCHOLARSHIP. Open to a graduate
student in any department. Stipend, $350.

FRANK HALL THORP SCHOLARSHIP. Open to a grad-
uate student in Industrial chemistryHapproved by the de-
partment of Chemical Engineering. For exceptional merit,
may be increased to not over 8750. Stipend, n350.

LOUIS FRANCISCO VERGES SCHOLARSHIP. Open
to a graruate student conducting research in the sugar

industry. For exceptional merit may be increased to not
over $750. Stipend, 8350.

WESTERN HEMISPHERE SCHOLARSHIPS. Open
to graduates of colleges in the Western Hemisphere, exclu-
sive of the United States. Available 83,000 in 1944-45.

WHITNEY FUND. Open to graduate students in all depart-
ments, as tuition scholarships not to exceed 8600. Available,
818,000.

THE TECHNOLOGY LOAN FUND

Graduate students on scholarship or without scholarship aid
may apply for financial assistance not to exceed 86
academic year to the Technology Loan Fund. For furter
information regarding this Fund address the Chairman of the
Technology Loan Fund Board, 3-108, Massachusetts Insti-
tute of Technology.
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PRIZES

ROBERT A. BOIT (1921). Bequest of 65,000 from Robert
A Bolt, to provide annual prizes "to stimulate the interest
It the best use of the English language." Awards are made
to first- and second-year men on the basis of "s v, written

on topics announced by the Department of LneMjkw. and
History.

CABOT MEDALS (1901). Gift of Samuel Cabot of the Class
of 1870, awarded to five members of eachk first-year class
who have shown the greatest physical improvement during
the year.

JAMES MEANS MEMORIAL 1925). A medal and mone-
tary prize of $100. ofed annuUy frthe best thesis on an
aeronautical subject. joint theses may be entered and, If
successful duplicate medals will be awarded and the prize
divided. 6pen only to candidates for the Bachelor's degree.
(Not offered during the war.)

WILLIAM BARTON ROGERS AWARDS (1937). Mone-
tary prizes to members of the Senior Class who, in the
opinion of the Faculty Committee on Undergraduate Schol-
arships, have demorstrated "outstanding qualities, weight
to be given to non-academic or extra-curricular as well as
academic accomplishment, and consideration of financial
need to be disregarded."

STRATTON !930). Established by the late President
Samuel W. Stratton. Prizes of 650, 830, and 820 awarded
for the best presentation of scientific papr by under-
graduates, the final competition being hed at a public
meting.
TheI ollowing annual prize is offered to students in the Depart-

ment of Aeronautical Engineering:
HENRY WEBB SALISBURY MEMORIAL AWARD

(1941). Established by the family and friends of Henry
Webb Salisbury '33 to provide the award of useful reference
books, preferabl annually, to a student who has done out-
standing work In the Department of Aeronautical Engi-
neering.
The following annual prizes are awarded to students of the

School of Architecture:
ALPHA RHO CHI MEDAL (1932). To the graduating

senior of the School of Architecture who has shown an ability
for leadership, performed willing service for his school and
department, and given promise of real professional merit
through his attitude and personality.

CHAMBERLIN (1913). Gift of Boston Society of Architects.
Prize of $25 to a student in the graduate class in Architec-
ture. Awarded in alternate years.

F. W. CHANDLER (1914). Gift of Boston Society of Archi-
tects in memory of Professor Chandler. Five prizes of $5
each awarded for sketch problems in the fourth, fifth, and
graduate years.

CLASS OF 1904 (1925). Gift of the Class of 1904. Three
rises of 85 each awarded to students in the third-year class
n Architecture for sketch problems.

WILLIAM EMERSON (1940). Gift of the Alumni and Staff.
Five prizes of 810 each awarded in the first, second, third
fourth and fifth years of Course IV and one prize of $1
awarded in either Course IV-B or IV-C.

FREEHAND DRAWING (1920). Prizes of a book to each
of the students whose work is judged to be the best in com,
position and in life class drawing.

LIBRARY (1931). Awarded to the second-year student
receiving the highest award on a designated project.

ROTCH (1895). Gift of Arthur Rotch. Two prizes of 8200
awarded at the end of the fifth year to the regular and the
special student having the best general records The special
student must have spent at least two years in residence to
be eligible.

SCHOOL OF ARCHITECTURE MEDALS (1922). A
bronze medal of the School awarded at the end of the aca-
demic year to the winner of each prize, and also to students
in the fifth and graduate years with the highest number of
"medal" values.

STUDENT MEDAL OF THE AMERICAN INSTITUTE
OF ARCHITECTS (1914). Awarded on the recommenda-
tion of the School to the member of the fifth-year class
whose record for the Course is the best.

SUMMER SKETCHING (1921). For the best set of out-
door summer sketches in pencil or pen and Ink or measured
drawings, and for the best set of outdoor summer sketches
in water colors or wash; prizes of a book to each.

BOSTON SOCIETY OF ARCHITECTS (1923). Gift of
the Society. Prizes totalling 850 for week-end conjunctive
problems with Harvard and the Yloston Architectural Club.

WILLIAM R. WARE (1923). in memory of the founder of
the School, prizes totalling 850 for week-end conjunctive
problems with Harvard and the Boston Architectural Club.

H. LANGFORD WARREN (1923). In memory of Professor
Warren, prizes totalling 850 for week-end conjunctive prob-
lems with Harvard and the Boston Architectural Club.
Thefollowing annual prize is offered to students in the Depart-

ment of Naval Architecture and Marine Engineering:

AMERICAN BUREAU OF SHIPPING (1924). Award of
8100 by the Bureau to the American citizen in the gradua-
ting class who attains the highest average in scholarship for
the last two years in the Course.
Thefollowing annual prize is offered to students in the Depart-

ment of Chemical Engineering:
HUNNEMAN (1927). Established by William Cooper Hun-

neman in memory of his son, Roger DeFriez Hunneman,
A.B. Harvard 1917, S.M. M. I. T. 1923. Award of 850 to
the most meritorious senior who has shown outstanding
originality in his work In the regular Course in Chemical

Enineering.
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DIRECTORY OF HONORARY SECRETARIES

T HE Honorary Secretaries listed below are alumni"Ambassadors of Technology" in communities through-
out the United States and in selected foreign centers.

Prospective applicants for admission to the First-Year Class,
living more than 100 miles from Cambridge, are referred to
the nearest Honorary Secretary for a conference as a part of
the required entrance procedure.

The Honorary Secretary is not expected to be a source of
detailed information on entrance requirements, credits and
the like, nor does he make, on behalf of the Institute, commit-
ments regarding admission or the award of scholarships. All
such matters should be taken up directly with the proper
officers of the Institute. The function of the Honorary Secre-
tary is to advise the student regarding his educational pro-
gram and objectives, and to assist the Admissions Office in the
selection of the limited number of applicants accepted each
year in the entering class.

Students wishing to enter with advanced standing, or as
members of the graduate school, are likewise encouraged to
confer with the nearest Honorary Secretary, but are not
required to do so.
ALABAMA:

Birmingham. Douglas F. Elliott, '24, Alabama Power Co.,
600 N. 18th St.

Montgomery. Charles M. Smith, Jr., '25, Troy Laundry.
ARIZONA:

Phoenix. Charles F. Willis, '06, The Mining Journal, 520
Title and Trust Bldg.

CALIFORNIA:
Los Angeles. Kenneth C. Kingsley, '23, Norris Stamping

and Mfg. Co., 5215 S. Boyle Ave.
Charles H. Toll, Jr., '23, U. S. Steel Products Co., 5100

Santa Fe Ave.
San Francisco. Richard L. Cheney, '27, Glass Container

Association of America, 525 Market St.
COLORADO:

Denver. Alfred E. Perlman, '23, Chief Engineer, Denver &
Rio Grande Western R. R., 628 Equitable Bldg.

CONNECTICUT:
Bridgeport. Edward L. Wemple, '34, 939 Barnum Ave.
Hartford. James A. Burbank, '16, The Travelers Insurance

Co., 700 Main St.
Thomas D. Green, '26, 38 Montclair Dr., W. Hartford.

New Haven. Albert S. Redway, '23, The Geometric Tool
Co., Blake and Valley Sts.

Waterbury. Harold G. Manning, '12, The Post College Bldg.,
24 Central Ave.

DELAWARE:
Wilmington. Willis F. Harrington, '05, E. I di Pont de

Nemours & Co., du Pont Bldg.
DISTRICT OF COLUMBIA:

Washington.
WaY. Houghton, '26, Department of Justice.

illiam K. MacMahon, '22, Rosslyn Gas Co., 3240 Wil-
son Blvd., Arlington, Va.

Edward D. Merrill, '09, Capital Transit Co., 36th and M
Sts., N.W.

Geore D. Mock, '28, Washington Gas Light Co., 1100
29thSt., N.W.

Robert K. Thulman, '22, Federal Housing Administra-
tion, 1001 Vermont Ave., N.W.

FLoiDA:
Jacksonville. George W. Simons, Jr., '15, Hildebrandt Bldg.

iami. B. Howard Brown, '30, 70 S. W. 27th Rd.
Tampa. Franklin 0. Adams, '07, 305 Morgan St.

GEORGIA:
Atlanta. William E. Huger, '22, Courts & Co., 11 Marietta

St., N.W.

ILLINOIS:
Chicago. L. H. G. Bouscaren, '04, Stone & Webster, 33 S.

Clark St.
Edmund G. Farrand, '21, United Conveyor Corp., 1200

Old Colony Bldg.
Lonsdale Green, '87, 5639 Kenwood Ave.
J. Sherry O'Brien, '17, Harvey Metal Corp., 74th St. and

Ashland Ave.
Ralph Sargent, '18, Sargent & Lundy, 140 S. Dearborn

St.
Dixon. William C. Steinwedell, '25, Green River Ordnance

Plant, Stewart-Warner Corp.
Rock ford. Arthur B. Brand, 26, Cummings, Brand &

McPherson Advertising, 716 Gas-Electric Bldg.

INDIANA:
Fort Wayne. Frederick P. Feustel, '33, City Light and

Water Utilities, 308 E. Berry St.
Indianapolis. Howard S. Morse, '03, Indianapolis Water

Co., 113 Monument Circle.

lows:
Des Moines. Harold C. Neumann, '17, Arthur H. Neu-

mann & Bros., Inc., Hubbell Bldg.
Dubuque. Richard V. McKay, '06, Key City Gas Co., 669

Main St.

KENTUCKY:
Louisville. Frank D. Rash, '01, 55 Hill Rd., "Castlewood."

LOUIsIANA:
New Orleans. Theo. 0. Hotard, '12, Orleans Parish School

Board, 703 Carondelet St.

MAINE:
Augusta. Willard B. Purinton, '22, Purinton Brothers

Co.,:333 Water St.
Bangor. Carl E. Danforth, '05, 164 Leighton St.
Portland. Stanley W. Hyde, '17, Prin., N. Yarmouth Acad-

emy, Yarmouth.
MARYLAND:

Baltimore. George W. Spaulding, '21, 1605 Lexington Bldg.
MICHIGAN:

Detroit. Charles T. Ellis, '17, 1377 Harvard Rd., Grosse
Pointe Park.

Allyne C. Litchfield, '17, U. S. Rubber Products, Inc.,
6600 E. Jefferson Ave.

MINNESOTA:
Duluth. William C. Lounsbury, '03, Minnesota Power and

Light Co.
Minneapolis. Willis R. Salisbury, '12, Salisbury & Satterlee

Co.
St. Paul. Winter Dean, '21, Nicols, Dean & Gregg.

MISSOURI:
Kansas City. James C. Irwin, Jr., '18, U. S. Cold Storage

Corp., 500 E. Third St.
St. Louis. Herbert C. DeStaebler, '21, Lambert Pharma-

cal Co., 2117 Franklin Ave.
Delos G. Haynes, '09, 818 Olive St.

MONTANA:
Butte. William A. Kemper, '04, 118 W. Broadway.
Great Falls. E-rl S. Bardwell, '06, 18 Smelter Hi I.

NEBRASKA:
OmNaha. Louis A. Metz, '23, Ceco Steel Products Corp., 1141

N. 11th St.

NEW HAMPSHIRE:
Concord. Leigh Spaulding Hall, '14, Hall Brothers Co., 31

S. Main St.
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Naw JERsEY:
Atlan.ic City. Harold 1. Eaton, '09, Eastern Engineering

Co., 4N., North Carolina Ave.
Bloom d. Carole A. Clarke, '21, 215 Linden Ave., Glen

Camden. Robert E. Worden, '36, Campbell Soup Co.,
Second and Market Stu.

Dover. Howard B. Allen, '18, New Jersey Power and Light
Co., 9 W. Blackwell St.

East Orange. Harold McCready, '09, 130 S. Munn Ave.
Elizabeth. Donald D. Way, '19, 226 Wychwood Rd., West-

field.
Glen Ridge. Stewart C. Coey, '06, 39 Wildwood Ter.
Hackensack. Harold H. Brackett, '12, 515 Summit Ave.,

Oradell.
Irvington. William J. Grady, '22, 26 N. Crescent, Maple,

wood.
Jersey City. Edwin S. Lockwood, '21, Public Service Elec-

tric and Gas Co., 325 Palisade Ave.
Kearny. Dr. Robert V. Townend, '14, 101 Seeley Ave.,

Arlington.
Manasqua Munroe C. Hawes, '21, 111 Union Ave.
Mapeod Gordon G. Holbrook, '10, 9 Beach St.
Miburn . Raymond Brooks, '17, Wayside, Brantwood,

Short Hills.
Montclair. Livingston P. Ferris, '11, 11 Bellevue Ave.,

Upper Montclair.
Morristown. Everett W. Vilett, '22, 91 Whitney Rd., Short

Hills.
Newark. Henry C. Colson, Jr., '09, Camrick Co., 20 Mt.

Pleasant Ave.
Orange. Frank Maguire, '17, 201 Vose Ave., S. Orange.
Passaic. Frank L. Bradley, '20, Forstmann Woolen Co.
Paterson. Edmund J. Thimme,'23, Valley View Ter., Pack-

anack Lake.
Plainfield. Geoffrey M. Rollason, '13, Aluminum Co. of

America, Garwood.
Rid ewood. Herman A. Affel, '14, 827 Morningside Rd.
Rutherford. Newton S. Foster, '28, 15 E. Pierrepont Ave.
South Orange. Alfred I. Phillips, Jr., '10, 211 Lenox Ave.
Summit. Winfield I. McNeill, 17, 14 Hillcrest Ave.
Trenton. Thomas H. Gill, '22, 9 Stuart Ave., Hillwood

Lakes.
Wes~field. Lyman L. Tremaine, '23, 422 Baker Ave.

Naw YORK:

Albany. Burt R. Rickards, '99, State Department of Health.
Binghamton. Irving K. Peck, '21, Binghamton Gas Works,

267 Court St.
Buffalo. Whitworth Ferguson, '22, Ferguson Electric Con-

struction Co., 204 Oak St.
Marvine Gorham, '93, 420 Jackson Bldg.

Hudson. Robert A. Schmucker, '15, 545 Union St.
Newburgh. Thomas C. Desmond, '09, 94 Broadway.
New York City. William J. Barrett, '16, Metropolitan Life

Insurance Co.
C. George Dandrow, '22, Johns-Manville Co., 22 E. 40th

St.
Laurence B. Davis, '22, Socony-Vacuum Oil Co., Inc., 26

Broadway.
Charles P. Fiske, '14, General Motors Acceptance Corp.,

1775 Broadway.
Saxton W. Fletcher, '18, J. 0. Ross Eng. Corp., 350

Madison Ave.
Alfred T. Glassett, '20, W. J. Barney Corp., 101 Park

Ave.
Laurence C. Hart, '13, Johns-Manville Co., 22 E. 40th

St.
Irving D. Jakobson, '21, Jakobson Shipyard, Inc., West

End Ave., Oyster Bay, L. I.
William T. Kniesner, '16, Room 2800, Commerce Bldg.,

155 E. 44th St.
William H. Latham '26, Director of Maintenance and

Operation Arsenaf Bldg., 5th Ave. and 64th St.
Duncan R. Linsley, '22, First Boston Corp., 100 Broad-

way.

James A. Lyles, '27, Vice-President, First Boston Corp.,
100 Broadway.

William H. Mueser, '22, Moran, Proctor, Freeman, and
Mueser, 420 Lexington Ave.

John J. Murphy, '23, Linde Air Products Co., 30 E. 42d
st.

Kenneth Reid '18, Editor, Pencil Points, 330 W. 42d St.
Raymond C. ltundlett, '22, Curtis Publishing Co., 60 E.

42d St.
Robert P. Shaw, '23, N. Y. Museum of Science and

Industry, R. C. A. Bi ., 30 Rockefeller Plaza.
Poughkeepsie. George T. Welch, '21, Comptroller, Vassar

College.
Rochester. John F. Ancona, '03, 311 Hiram Sibley Bldg., 316

Alexander St.
Rome. Richard A. Wilkins, '18, Revere Copper and Brass,

Inc.
Schenectady. Ralph C. Robinson, '01, Vacuum Tube Dept.,

Bldg. 37, General Electric Co.
Syracuse. Edwin A. Gruppe,'22, Central N.Y. Power Corp.,

300 Erie Blvd., West.
Utica. Carl H. Anderson, '27, 280 Genesee St.

NORTH CAROLINA:
Chorlotte. Beaumert Whitton, '33, Southeastern Construc-
OI:tion Co., 218 W. Second St.

Akron. Earl W. Glen, '29 Goodyear Tire and Rubber Co.
Cincinnati. Stuart R. Miller, '07, William S. Merrell Co.,

Lockland Station.
Cleveland. Howard P. Ferguson, '27, Standard Oil Co.,

Room 1754, Midland Bldg.
William C. Sessions, '26, Bosworth & Sessions, 1337

Guardian Bldg.
Henry G. Steinbrenner, '27, Kinsman Transit Co., 706

Rockefeller Bldg.
Columbus. Clarence E. Richards, '18, American Education

Press, Inc., 400 S. Front St.
Dayton. Michael J. Gibbons, '06, 116 Thruston Blvd.
Toledo. Herbert A. Barnby, '23, Owens-Illinois Glass Co.
Youngstown. James L. Wick, '06, Falcon Bronze Co., 218

S. Phelps St.
OKLAHOMA:

Oklahoma City. Charles B. Stuart, '34, 812 N. W. 39th St.
Tulsa. William J. Sherry, '21, 804 Kennedy Bldg.

OREGON:
Portland. Ernest B. MacNaughton, '02, First National

Bank.
A. Glenn Stanton, '21, Railway Exchange Bldg.

PENNSYLVANIA:
Bethlehem. Charles H. Herty, Jr., '21, Bethlehem Steel Co.
Erie. John L. Parsons, '17, Hammermill Paper Co.
Harrisburg. Percy E. Tillson, '06, Bell Telephone Co. of

Pennsylvania, 210 Pine St.
Lancaster. Charles K. Miller, '23, Armstrong Cork Co.
Philadelphia. Philip M. Alden, '22, Philadelphia Electric

Co., 1000 Chestnut St.
H. W. Anderson, '15, Fidelity Machine Co., 3908 Frank-

ford Ave.
Greville Haslam, '15, Episcopal Academy, Overbrook.

Pittsburgh. Elbridge J. Casselman, '15, Mellon Institute of
Industrial Research, 4400 Fifth Ave.

Thomas Spooner, '09, Manager, Central Eng. Labs. and
Stds. Dept., Westinghouse Elec. and Mfg. Co.,
E. Pittsburgh.

Reading. Allyn C. Taylor, '06, Consumers Gas Co., 441
Penn St.

Scranton. Robert K. Moore, Jr., '34, 1703 Madison Ave.
SOUTH CAROLINA:

Charleston. James F. Crist, '2 South Carolina Power Co.
TENNESSEE:

Chattanooga. Richard S. Bicknell, '10, 1516 Sunset Rd.,
N. Chattanooga.

Knoxville. Erwin Harsch, '20, Tenn. Valley Authority, 316
Union Bldg.

Memphis. C. W. Loomis, '16, Bemis Bro. Bag Co., P. 0
Box 2566, De Soto Station.

Nashville. Donald W. Southgate, '11, Nashville Trust Bldg.
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TaxAs:

Dallas. Jonathan A. Noyes, '12, Sullivan Machinery Co.,
1914 Commerce St.

El Paso. Charles 1. Auer, '01, 1012 Park Rd.
Fort Worth. Count B. Capps, '20, W. B. Fishburn Cleaners,

Inc., 1212 Main St.
Houston: George B. Forristall, '11, 10002 S. Main St.,

San Antonio. Terrell Bartlett, '06, The Terrell Bartlett
Engineers, 912 Smith-Young Tower.

UTAH'
Salt Lake City. Bayard W. Mendenhall, '02, Mendenhall

Auto Parts Co., 28 S. W. Temple St.

VERMONT:
Rutland. Birney C. Batcheller, '86, Wallingford.

VIRGINIA:
Lynchburg. Edward R. Harris, '25, The Mead Corp.
Norfolk. Chas. W. Johnston, '05, 214 Broad St., Ports-

mouth.
Richmond. Donald N. Frazier, '11, American Mutual Lia-

bility Insurance Co., 1223 Mutual Bldg.

WAsHINGToN:

Seattle. H. W. McCurdy, '22, Puget Sound Bridge and
DredgI Co., 2929 16th Ave., S.W.

Spokane. Eward E. Scofield, '19, Washington Water
Power Co.

WEST VIRGINIA:
Charleston. William S. Brackett, '23, Carbide and Carbon

Chemicals Corp., S. Charlest9n.

WIscoNsIN:
Milwaukee. Philip N. Cristal, '17, Northwestern Mutual

Life Insurance Co.
Mitchell Mackie, '05, Central Office Bldg.., Inc., 207 E.

Michigan St.

U. S. TERRITORIES AND DEPENDENCIES
CANAL ZONE:

Balboa Heights. Meade Bolton, '16, Box 23.
HAwAII:

Honolulu. William C. Furer, '06, 1909 Alco Pl.

FOREIGN COUNTRIES
ARGENTINA:

Buenos Aires. Jose Carlos Bertino, '23, Central Naval,
Florida 801.

BRAZIL:
Rio de Janeiro. Alexandre H. Leal, '35, Cia Carris, Luz

e Forca, Avenida Marechal Floriano 168.
CANADA:

Montreal, Que. Augustin Frigon, '11, Manager, Canadian
Broadcasting Corp., 1440 S.. Catherine St.

A. D. Ross, '22, Canadian Comstock Co., Ltd., Room
835, Dominion Square Bldg.

St. John, N. B. H. Usher Miller, '09, P. 0. Box 796.
Toronto Ont. John S. Keenan, '23, 29 Rosedale Heights

Winni eg, Man. Richard C. iugard, '30, Huggard &
C oncrieff, Ltd., 1 Somerset Bl g.

Havana. Frank Sheldon, '40, Ruston Academy.
ENGLAND:

London. David A. Shepard, '26, 36 Queen Anne's Gate,
Westminster, London, S.W.1.

INDIA:
Bombay. William F. Rivers, '26, c/o Standard-Vacuum

Oil Co., P. 0. Box 355.
MEXICO:

Mexico City. George D. Camp, '16, Apartado 1005.

Lima. Commander Charles Hibbard, '09, Mission Naval
Americana, Ministerio de Marina.

SALVADOR, C. A.
San Salvador. Ernesto de Sola, '33.

SWITZERLAND:
Zurich. Werner Schoop, '22, c/o Oelheizungs Ag. Flexflam,

Splagenstr. 11.
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APPENDIX C

STUDENT HOUSING
EFFECTIVE JULY 1,

HE Massachusetts Institute of Technology reopened
the Houses of the Undergraduate Dormitories for student
occupancy on July 1, 1944. Rooms are available upon

applica In accordance with the following memorandum
which gives a summary of prewar dormitory olicy as pre-
viously published in the General Catalogue of the Institute
but amended to conform to prent circumstances. It is
expted dormitory accommodations will now be available
wiut interruption. The following information is effective,
however, as of July 1, 1944, and subject to change.

THE GRADUATE HOUSE
The Graduate House, located at Memorial Drive and

Massachusetts Avenue, Cambridge, directl across the
Avenue from the main educational group, is bei used exclu-
sively by students of the United States Armed seices and
is not available to civilian graduate students.

GOODALE, BEMIS, AND WALCOTT
(Temporary Graduate House)

Goodale Bemis and Walcott Halls of the dormitory unit
on Ames 9treet, Cambridge (rear of Walker Memorial), are
available for occupancy as a temporary Graduate House for
registered male students. The term "registered student" in-

udes part-time or fu.l-time graduate students, junior staff
members and research workers taking substantial academic
work for credit toward a d ree, and Army and Navy officers
whose assignment to M. I. T. is primarily for study.

A tions consist of two hundred and eleven single
rooms, fully equipped for occupancy. Equ iment includes
bed raattress, pillow, blankets, chi nier, esk and chair,
study chair, bookcase, rug, draperies, desk lamp, and inter-
connecting telephone. Bed linen and towels are furnished and
replaced regularly. The rental also includes heat, light,
continuous hot and cold water, soap, towel and linen supply,
and laundry service for bed linen and towels. The Dormitories
have modern toilet and shower facilities.

Rentals will be at the rate of 66 per week, payable at the
Dormitory Office in Munroe Hall, rear of Walker Memorial,
with choice of available rooms. Payment of rent is due on a
weekly basis on Monday of each week and must be paid in
advance. A resident may, however, pay up to four weeks in
advance. Rent week begins on Monday and adjustments in
rental for a portion of a week will be at a rate of 81 per day.

Applicants for reservations in Goodale Bemis, and Walcott
should also refer to "INFORMATION OR RESIDENTS"

pageof Appendix C) and should consult Mr. Henry K.
Dow, Manager of Dormitories Munroe Hall (tel phone Kirk-
land 5300 or Kirkland 6900, Extension 437), address Massa-
chusetts Institute of Technology Dormitories, 3 Ames Street,
Cambridge 39, Mass., for further details.

THE SENIOR HOUSE
The Senior House, located on Memorial Drive, east of the

Walker Memorial and the President's House, will be available
In the near future.

MUNROE, HAYDEN, AND WOOD
UNDERGRADUATE HOUSES

FOR CIVILIAN UNDERGRADUATE STUDENTS

GENERAL INFORMATION
The student housin facilities provided at the Massachusetts

Institute of Technology have been carefu~lly plan nod and
rgonized to afford an economical, comfortable place In which

toive, an environment conducive to study a an oppor-

1944. (Subject to change)

tunity to participate in those social and extra-curricular
activities which proprly supplement scholastic work.

In addition to the Institute dormitories, the Institute
recognizes twenty-three national fraternity chapters and one
local fraternity, whose houses are situated on private property
in Cambridge, Boston, and Brookline. Loca apartment and
rooming houses are also available, but lack the advantages of
residence in the dormitories and fraternity houses, which
provide more intimate contact with Technology life and
activities.

Parents who anticipate fraternity affiliation for their sons
should, if possible, grant them permission to act on their own
Initiative as apfroximately ninety per cent of the new frater-
nity men are pledged during or prior to the first week of the
academic year, and may assume residence at the fraternity
house of their choice immediately. Privileges in the cancella-
tion of dormitory reservations are extended to those who make
a prompt decision in order that accommodations may be
immediately available to those on the waiting list who prefer
residence in the dormitories.

Munroe, Hayden, and Wood have a capacity of two hundred
and ten men. most of the rooms are for single occupancy -
some interconnecting - with a limited numer of double and
triple suites. There are lavatory installations in all these
rooms, supplemented by adequate toilets and showers on each
floor of every hall.

The government of the undergraduate house is administered
as aa rt of the general plan of student self-government at
the assachusetts Institute of Technology, with the coOpera-
tion of the Dormitory Board, appointed by the President and
acting in an advisory capacity.

EQUIPMENT
All rooms arefully equippedfor occupancy, and additions by

the students to the standard equipment are not permitted.
Single Rooms. Special bed or couch, all hair innerspring

mattress with cover, pillow, couch cover, blankets, chiffonier,
desk and chair, study chair, bookcase, rug, draperies, desk
lamp, wastebasket and interconnecting telephone. Bed linen
and towels are furnished and regularly replaced, by porters
who make up and clean the rooms each weekday.

Double and Triple Rooms. These rooms are furnished in a
manner similar to the single rooms, but in addition have study
tables.

SERVICE
In addition to space, the rental includes heat, light, con-

tinuous hot and cold water, intercommunicating telephone
service, porter service, soap, towel and linen supply, and
laundry service for bed linen and towels. The dormitory
buildings are of first-class construction and are fireproof.
Rooms are vacuum cleaned, mazda lamps are furnished and
each room provided with extra electrical outlets. Steam heat
is available throughout the year, day and night. The house
service is directly in charge of the manager and is maintained
by experienced porters. A representative of the Institute is
on the premises day and night.

APPLICATION FOR ROOMS
Applications for rooms in the undergraduate houses should

be made to Mr. Henry K. Dow, Manager of the Undergraduate
Dormitories Massachusetts Institute of Technology, 3 Ames
Street, Camridge 39, Mass. No application fees are required.

ALLOTMENT OF ROOMS
Students in Residence. The assignment of rooms the

Dormitory Board will be in order of application, but theo
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reserves the right to. reject any applicant for sufficient reason.
Priority in the assignment of rooms is granted to under-
graduates already living in the dormitories. Assignments will
be made to these applicants immediately and a definite
reservation made by the Manager of the Undergraduate
Dormitories, provided a deposit covering rental for four weeks
in advance is made. The Dormitory Board reserves the right to
assign a registered student from the waiting list to a vacancy in
a double or triple suite.

First-Year Students. Applications for rooms will be filed in
order by date as received. Preference in the assignment of
rooms will be granted, however, in order from this list to
applicants whose admission as first-year students is approved
by the Director of Admissions. Notification of an assignment
will be forwarded to successful applicants, and a definite
reservation made. Payment of rental four weeks in advance
or for term if desired (see Rentals, Payments and Refunds)
must be forwarded to Mr. Hen K. Dow, Manager of the
Undergraduate Dormitories Massachusetts Institute of
Technology, 3 Ames Street, ambridge 39, Mass., two weeks
prior to the oening of any term; otherwise the rooms will be
reassigned. Checks should be made payable to D. L. Rhind,

Due to the privileges in the cancellation of dormitory reser-
vations extended to those who affiliate with recognized fra-
ternities, a number of rooms may become available for occu-
panc at the beginning of any term. Applicants on the waiting
lst should, therefore, report in person to the Office of the

Manager, Undergraduate Dormitories (rear of Walker
Memorial), on arrival, to apply for immediate assignment to
rooms released by cancellation or withdrawal, or to withdraw
their names from the waiting list, if accommodations have
been secured elsewhere.

RENTALS, PAYMENTS, AND REFUNDS
A standard rental for the rooms in Munroe, Hayden and

Wood of $6 a week, payable in units of $2t or four weeks in
advance, regardless of location, has been established. The
majority of the rooms in these units are similar in every
respect.

Parents or guardians who so desire may make larger pay-
ments in advance, subject to adjustment. Under present
circumstances academic terms vary in length. The academic
year beginning in July 1911 covers a 35-week period; therefore
advance payment of S105 for each term is recommended.

Reservations may be cancelled and payment refunded ten
days before the opening of any term upon written notice to
the Manager of the Dorinitories. Within 15 days after the
opening of any term, students who desire to move to recognized
fratery houses will be refunded any payment which has
been made less a 86 charge for each week or fraction thereof of
reservation or occupancy, provided authorized representatives
of the fraternities request such transfer.

Other students who desire to move from the dormitories
and who do not contemplate leaving the Institute will be
refunded any payment which has been made less a 86 charge
fbr each week or fraction thereof of reservation or occupancy,
less $10, unless another student is available on the waiting list
to assume occupancy immediately.

Reservations are automatically cancelled upon the with-

drawal of a student from the Institute or transfer to a cod era.
tive course and a proportionate refund on a weekly sis
allowed. The student Is not allowed, however, to sublet or
transfer his room, or his share in a room, without the consent
of the Dormitory Board.

INFORMATION FOR RESIDENTS
M. I. T. DORMITORIES

TEMPORARY GRADUATE HOUSE
tWalcott, Bemis, Goodale)

UNDERGRADUATE HOUSE (Munroe, Hayden, Wood)
Information and Regulations

KEY DEPOSITS AND REFUND. A deposit of 31 is required
for room and mail-box keys, subject to refund in full when
returned.

LAUNDRY AND VALET SERvIcE. Laundry service is on a
cash basis. Laundry bags, slips and tags are available at the
office desk. Notification of return of laundry will be through
the mail boxes. Lnundry service one week, valet service four
days. Prices reasonable.

TELEPHONE AND WESTERN UNION SERvicE. Long-distance
and local calls received through the dormitory switchboard
will be relayed through telephones located on each floor.
Intercommunicating and Institute service is available through
the room telephones. Western Union messages may be sent
from the office. Telepb'ne number is Kirkland 5300.

PORTER SERv.CE. Available Monday through Saturday
only. Sunday porter service is limited under present conditions
to cases of emergency only. Residents are required to care for
their rooms on Sundays.

VISITORS. The dormitories are for men only, and persons
of the opposite sex are not permitted in the rooms or buildings,
except the dormitory office, and the Burton Room, Munroe
Hall. The use of liquor and the preparation of meals or cooking
of any kind on the premises are prohibited. Violation of these
regulations will result in the cancellation of room assignments.

DINING SERVIcE. Dining facilities are in the Walker
Memorial, headquarters of student activities, adjacent to the
dormitories, on a cafeteria basis. No board by the day or
week is furnished, and no student is required to use this
service. Because of the low cost and the excellent facilities,
however, about 2000 meals a day are served. Under wartime
conditions, the dining service operates six days a week. A
sandwich and soda bar is, however, available seven days a
week and there are suitable dining facilities in the vicinity
which are open on Sundays.

STORAGE. Space is available in the basement for trunks
and baggage at the owner's risk. The Institute assumes no
liability, and articles must be removed when occupancy is
cancelled. No boxes or trunks will be permitted in the rooms.

EQUIPMENT. The dormitory rooms are equipped for occu-
pancy and additions to the standard equipment are not per-
mitted.

MAIL AND EXPRESS.. Packages and mail should be addressed
to Massachusetts Institute of Technology Dormitories,
3 Ames Street, Cambridge 39, Mass.
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INDEX TO SUBJECTS OF INSTRUCTION
(With reference to pages containing description)

Abso rtion and Extraction.................... 1 4
Absorption, Distillation and. ...... 94
Accounti ..................... 99
Accounting Control, Problems in.............. 99
Accounti ng, Industrial .......... 99
Account of Policy, Problems In... . .. 99
Acoustics.................................... 92
Acoustics, Experimental.... .................. 91
Acoustics, Special Problems in................. 91
Administrative Theory and Practice............ 100
Advertising.................................. 100
Aerial Surveying .. ......................... 74
Aerodynamics, A lied........ .............. 100
Aeromechanics, .dvanced Topics in ............ 100
Aeronautical and Meteorological Instruments,

Special Problems in.......... .............. 101
Aeronautical Laboratory............ ......... 101
Aeronauttcal Laboratory and Research Methods . 101
Aeronautical Mechanics, Introduction to ........ 100
Aeronautical Problems, Advanced.............. 101
Aeronautics................................. 101
Aeronautics, ydrodynamics and its Application to 100
Air Conditioning, Advanced................. 79
Air Conditioning, Heating, Ventilation and.. 78
Air Conditioning Laboratory.................. 79
Air Conditioning Laboratory, Refrigeration and,

Advanced.......... ...................... 79
Aircraft, Construction Details of............... 101
Aircraft Instruments.......................... 101
Aircraft Propeller Desig ............. 101
Aircraft Structures..... ................ 100
Airp ane Design PractIce.. ................. 100
Airp ane Design Problems.. .i................ 100
Airpl ane En ine Design, Advanced ............. 101
Airplane Per ormance........................ 100
Airplane Stability and Control................ 100
A gebra..................................... 107
Aiebra, M odern............................. 108
Algebra of Quantum Theory .................. 108
Alebraic Theories, Modern.,............... 108
Alloys, Atomic Arrangements in................ 81
Al oys, Corrosion and 'Ieat Resisting........... 81
Alloys, ht . ....................... ...... 81
Aternati Current Machinery, Advanced . .... . 87
American -overnment............... ..... 103
Analysis................... ................ 108
Anatomy, Comparative ...................... 90
Applied Mechanics ........................ 76, 77
Architectural Design....... .......... 83
Architectural Drawing........ ........ 83
Architectural Illumination ................... . 82
Architecture, Historical Aspects of ............. 106
Architecture, istory of....................... 82
Art, European Civiliation and................ 82
Arts of the Book ............................ 106
Assaying, Fire.............................. 81
Astronomy and Spherical Trigonometry ......... 74
Astronomy, Introduction to................... 108
Atomic Arrangements In Alloys................ 81
Atomic Physics in Elec. Eng., Applications of.... 88
Atomic Structure........................... 92
Atomic Structure Laboratory ................. . 92
Automotive Dynamics..................... 79
Automotive Engine Design ................... 79
Automotive Enine Probems, Adv ............. 79
Automotive En ines. ......................... 79
Automotive Fuels ............................ 95

Subjects Page
BusinessManagement, Introduction to........... 98
Business Organitation, Law of .............. 99

Calculus........ 107
Calculus, Advanced, for Engineers.............. 107
Calculus of Variations......... .............. 108
Calculus, Tensor ......................... 108
Cargo Transfer, Port Facilities and............ 97
Cartography................................. 106
Catalysis and High Pressure Processes. ....... 95
Ceramic Processes, Fundamental............... 81
Ceramic Products, Physical Properties of... 81
Ceramics.................................. 81
Ceramics Optical ............ .............. 81
Ceramics, Special Problems in ................ 82
Chemical Engineerin. ................ .... 94
Chemical Engineering Design... ............. 94
Chemical Engineering Practice, School of ....... . 95
Chemical Engineering Processes, Analytical Treat-

ment of................ .................. 94
Chemical Engineering, Seminar in.............. 95
Chemical Engineerin Thermodynamics ......... 94
Chemical In ustry, nomic Balance in........ 94
Chemical Industry, Materials of............... 94
Chemical Literature.......................... 85
Chemical Thermodynamics 85
Chemical Thermodynamics, Applied............94
Chemistry, Analytical.......................84
Chemistry, Applied............ .............. 84
Chemistry, Applied Colloid, Introduction to.. ... 95
Chemistry, Colold.......................... 95
Chemistry, Colloid introduction to............95
Chemistry, General....... ................ 84
Chemistry, Industrial ......... ....... 93, 94, 95
Chemistry, Inorganic ... .................... 84
Chemistry, Inorganic, Journal Meeting in ....... 85
Chemistry, Inor anic, Seminar in.............. 84
Chemistry of organisms................. 91
Chemistry of Water.......................... 90
Chemistry, Organic........................... 84
Chemistry, Organic, Functional Groups in....... 84
Chemistry, n c Journal Meeting in......... 85
Chemistry, Organic Laboratory..............84
Chemistry, Organic, Mechanism, Structure, and

Reactivity In... ......... ................ 84
Chemistry, Organic, Recent Advances in........ 84
Chemistry, Organic Special Topics in........... 84
Chemistry, Physical ....... .................. 84
Chemistry, Physical, Laboratory...........84,85
Chemistry, Physical, Seminar in............... 85
Chemistry, Radiation ...................... 85
Chemistry, Radiation, Introduction to.......... 85
Chemistry, Sanitary .......................... 76
Chemistry, Special Industrial.................. 95
Chemistry, Special Problems in ................ 85
Chemistry, Surface and Colloid................ 85
Chemistry Surface in Biology ............. 90
City and legionall hanning................... 88
City Planning Design........................ 83
City Planning Principles...................... 83
City Planning Research....................... 83
City Planning, Theory and Practice of .......... 83
Climatology.............................. 98
Colloid Chemistry............................ 95
Colloid Chemistry, Applied, Introduction to ..... 95
Colloid Chemistry, Introduction to ............. 95
Colloid Chemistry Laboratory...............95
Colloid Chemistry, Surface and.. ........ .... 85
Color: Composition, Theory, and Application. ... 82
Color, Freehand and....................... . 82
Color Measurements ......................... 92
Combustion, Principles of ..................... 95
Comminution............................. 82
Communications, Electrical Laboratory ........ 86
Communications, Electrical, Patent Backgrounds

of, in the United States.............. . .... . . 88
Communications, Electrical, Principles of ..... 86, 88
Communications, Electrical, Sound in.......... 8
Communications Laborator.................88
Communications, Radio, Pnciples of..........S
Communications, Wre,'Principles of ............ 8
Comparative Anatomy ............. .... 90
Complex Variable, Functions of .... .... :.....108
Composition, Advanced.. ................. 106
Concrete D einforced, Advanced....,..... 76
Concrete eearch. It ...... ............ 75
Concrete t Reinforced, Design of ...... 75
Constructio, Bud .......... .......... 101
Construn Engineering....... ........... 74
Construction, l of............. 75
Construction .. ............. 102
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