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CALENDAR FOR ACADEMIC YEAR 1929-1980

1929
Entrance Examinations at Technology Begin . Sept. 18
College Year Begina (Registration Day) . . . Sept. 80
Christmas Vacation . . . . . . . . . Dec. 22-Jan. 1 (inclusive)

1980
Last Exercises, First Term . . . . . . . Jan. 25
Midyear Examination Period . . . . . . Jan. 27-Feb. 8 (inclusive)
Second Term Begins (Registration Day) . . . Feb. 10
Spring Recess . . . . . . . . . . . April 16-20 (inclusive)
Last Exercise, Second Term . . . . . . . May 29
Annual Examinations Begin . . . . . . . May 31
Commencement Day . . . . . . . . . June 10
Examinations, College Entrance Examination Board June 16-21
Summer Session Begins . . . . . . .. June 16

CALENDAR FOR ACADEMIC YEAR 1930-1931

1980
Entrance Examinations at Technology Begin . . Sept. 17
College Year Begins (Registration Day) . . . Sept. 29
Christmas Vacation . . . . . . . . . Dec. 24-Jan. 4 (inclusive)

1981
Last Exercise, First Term . . . . . . . Jan. 24
Midyear Examination Period . . . . . . Jan. 26-Feb. 7 (inclusive)
Second Term Begins (Registration Day) . . . Feb. 9
Spring Recess . . . . . . . . . . . April 18-22 (inclusive)
Commencement Day . . . . . . . . . June 9
Examinations, College Entrance Examination Board June 15-20
Summer Session Begins . . . . . . . . June 15
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MEMBERS OF THE CORPORATION
1928-1929

President
SAMUEL WsI.EY STRATTON

Treasurer
EvExNTT Mons

ELuU THOMsON
CHARLEs THOMAS MAIN

HOWARD ADAMS CARSON

FRANCIS HENRY WILLIAMS
SAMUEL MORSE FELTON
GEORGE WIGGLESWORTH
JOHN RIPLEY FREEMAN

ABOTT LAWRENCE LOWELL

ELiuU THOMSON
FREDERICx PERRY FIsu
CHARLES AUGUSTUS STONE

FRANCIs RUSSELL HART
COLEMAN DUPONT
EVERETT MORSS
WILLIAM ENDICOTT
WIL.IAM CAMERON FORBES
ALBERT FARwELL BEMIs
EDWIN SIBLEY WEBSTER

Term expires June, 1939
GEORGE L. GILMORE

MORRIS KNOWLES
REDmIELD PROcTOR

Executive Committee
PRESIDENT Ex OuFICnS
TREASURER)

FRANcIs RUSSELL HART

Life Members

FRANK WILLIAM LOvEjOY

Term Members

Secretaryt

Assistant Treasurer
HENRY ADAMS MORSS

EDWIN SIBLEY WEBSTER

GERARD SWOPE

?IERRE SAMUEL DUPONT

FRANK ARTHUR VANDERLIP

)rro HERMANN KAHN
CHARLES HAYDEN

CHARLES THOMAS MAIN

GEORGE EASTMAN
IARRY JOHAN CARLSON
GERARD SWOPE

ARTHUR DEHON LITTLE

FRANKLiN WARREN HOBnS
WILLIAM HOWARD BOVEY

WILLIAM ROBERT KALES
JOSEPH WRIGHT POWELL

HENRY ADAMS MORSS

FRANCIS WRIGHT FABYAN

JOHN EDWARD ALDRED

rm expires June, 1931

L WEEKS LITCHFIELD
RUSSELL MACOMBER

tED PRITCHARD SLOAN, JR.

Term expires June, 1930
JOHN LAWRENCE MAURAN
ANDREW GRANvI.LE PIERCE

SALMON WILLOUGuY WILDER

Term expires June, 1932
ROGER WARD BABSON

ELISHA LEE
WILLIAM ZEBINA RIPLEY

Term expires June, 1933

LAMMOT DUPONT
FRANz BALDWIN JEWEYT
WILLIAM EMERY NICKERSON

Representatives of the Commonwealth
His ExcELLENcy, FRANS GIwMA ALLEN, Governor
HON. ARTHUR PRENTICE RUGG, Chief Justice of the Supreme Court
Da. PAYSON SuuTH, Commissioner of Education

Address correspondence to Massachusetts Institute of Techmology
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OFFICERS OF ADMINISTRATION
President

SAMUEL WEsLEY STRATTON, D.ENG., D.Sc., LL.D., PH.D.

Business Administration
HORAcE SAYFORD FORD Bursar

DELBERT LEON RIND Assistant Bursar
ARTauR CLARXE MELCHER, S.B. Manager of Division of Laboratory Supplies

JOsEu CnwsxAN MAcKINNON, S.B. Registrar
GEoRo TOWNsEND WELCH, A.B., S.B. Assistant Registrar

ALBER1 SAMUEL SmTH Superintendent of Buildings and Power
FREDERIcK GILBERT -HARTWELL Assistant Superintendent of Buildings

Academic Administration
HARo.D EDWARD LOBDELL Assistant Dean of Students
HARRY MANLEy GOODWIN, PH.D. Dean of Graduate Students
JAMES LIBBY TRYON, LL.B., Pa.D. Admissions Officer
CnARLEs LADD NORTON, S.B.

Director, Division of Industrial Cooperation and Research
WILLIAM NATHANIEL SEAVER, A.B. Librarian

BERTHA PRESTON TRULL, A.B. Assistant Librarian
GEORo W. MORSE, M.D., F.A.C.S. Medical Director

LoUs WARD CROE, M.D. Assistant Medical Director
BENJAMIN ERNEST SIBLEY, M.D. Assistant to Medical Director

WALLAcE MASON Ross, S.B. Secretary, T. C. A.
PENNELL NUTTING ABORN, A.B. Employment Secretary, T. C. A.

Heads of Departments and Professional Courses
Aerenautical Engineering *EDWARD PEARSON WARNER, A.B., S.M.
Architectural Engineering WILLIAM HENRY LAWRENCE, S.B.
Architecture WILLIAM EMERSON, A.B.
Biology and Public Health SAMUEL CATE PREscOTT, Sc.D.
Building Construction Ross FRANCIS TUCKER, S.B.
Chemical Engineering WARREN KENDALL LEWIs, Pa.D.
Chemistry FREDERIcx GEORGE KEYEs, PH.D.
Civil and Sanitary Engineering CHARLES MILTON SPOFFORD, S.B.
Economics DAVIs RICH DEWEY, Pa.D., LL.D.
Electrical Engineering DuGALD CALEB JAcKsON, SB., C.E.
Electrochemical Engineering HARRY MANLEY GOODWIN, Pu.D.
English and History HENRY GREENLEAF PEARSON, A.B.
Fuel and Gas Engineering
General Science, General Engineering CLARENCE L. E. MOORE, Pa.D.
Geology WALDEMAR LINDGREN, M.E., Sc.D.
German FRANK VOoEL, A.M.
Hygiene GEORGE W. MORSE, M.D., F.A.C.S.
Mathematics HARRY WALTER TYLER, Pu.D.
Mechanical Engineering EDWARD FURBER MILLER, Sc.D.
Military Science HAROLD EDWARD CLOKE
Mining and Metallurgy WILLIAM SPENCER HUTCHINSON, S.B.
Naval Architecture and Marine Engineering JAMES ROBERTSON JAcK
Naval Construction WILLIAM HOVGAARD
Physics CARxas LADD NORTON, S.B.
Romance Languages ERNEST Fv.Ix LANolzY, Pa.D.

*Absent.
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OFFICERS OF INSTRUCTION

SAMUEL W. STRATTON, D.ENG., D.Sc., LL.D., PH.D., President
CHARLEs L. NORTON, S.B., Chairman of the Faculty
ALLYNE L. MERRILL, S.B., Secretary of the Faculty

MEMBERS OF FACULTY EMERITI
ROBERT H. RICHARDs, LL.D. ALFRED E. BURTON, Sc.D.
CECIL H. PEABODY, ENG.D. DWIGHT PORTER, PH.B.

MEMBERS OF FACULTY RETIRED
C. FRANCIs ALLEN, S.B. HENRY FAY, PH.D., Sc.D.

MEMBERS OF INSTRUCTING STAFF

1928-1929

AERONAUTICAL ENGINEERING

EDWARD PEARSON WARNER, A.B., S.M. CHARLEs HUoH CHATTIELD, S.M.
(Absent) Associate Professor of Aeronautics
Professor of Aeronautical Engineering CARL-GUSTAF ARvzD ROSSBY, M.S.
In charge of the Course Associate Professor of Meteorology

CHARLs FAYETTE TAYLOR, PH.B., M.E. WILLIAm Goss BROwN, S.M. (Absent)
Associate Professor Assistant Professor of Aeronautics

Representative of United States Navy, Aviation Unit
LIrUT. REGINALD DEsNOYEs THOMAS, Assistant Professor

Special Lecturer
SANFORD A. Moss

Instructors
DANIEL CLEMENS SAYRE, S.B. GILBERT GALBRAITH EMERSON, S.M.

EDWARD STORY TAYLOR, S.B. HURD CURTIs WILLETT, B.S.

Research Associates
JoHN RAYMOND MARKHAM SHATSWELL OBER, S.B.

Assistants
MYRON SAMUEL HUCKLE, S.B. MANFRED RAUscER, S.M.

EDWARD GuGoR
Constructor of Apparatus

Research Assistants
BENJAMIN SCOVILL KELSEY, S.B. FRDEucx METcAI THOMAS, B.S.



INSTRUCTING STAFF

ARCHITECTURE
(Including the Division of DraWing)

Wrruw EMERSON, A.B.

Professor of Architecture
In charge of the Department

WIiu~w HENRY LAWRENCE, S.B.
Professor of Architectural Engineering
In charge of the Course. In charge of
the Division of Drawing

JomN Oso8RNE SUMNER, A.B. (Absent)
Professor of History

HARRY WENTwoRTa GARDNER, S.B.
Professor of Architectural Design

JACQUES CAR.U, ARcHITEcTz D.P.G.,
PREIxR GRAD PRix D RoME

Professor of Architectural Design
WItAm FELToN BRoWN

Professor of Freehand Drawing
ALExANDER STODDARD JENNEY

Assistant Professor of Architecture

PAUL WLLARD NoRToN, A.B., S.D.
Assistant Professor of Architecture

FRAxx JoHN RoBiNsoN, S.B.
Assistant Professor of Architecture

Special Lecturers
C. HoWARD WALxER, Dr. Fine Arts WIUAUM FREDERICK JENRICK, S.B., C.E.

Philosophy qf Architecture Estimating
History of Renaissance Art JoNm SELMA LARSEN

Modelling
ELoT TEwn~o PuTNAm, A.B. WrtAuw HENRY JoSEPH KENNEDY, A.B.

Architectural History European Civilization and Art
TwomAs ADAms LACEY DAvIS CASxEY, Pa.D.

Town Planning European Civilisation and Art

NELSoN CHAUNCY CHAsz
WIr.UAu VAuoaAN CASH, M.ARCH.
JAMES MoNRoE HEWLETT, Pu.B.
HERDERT LYNES BECKWiTH, M.ARCH.

structors
JoHN ELY BURCHARD, S.M.
JoHN FREDERICx GEoRGE GUNTHER

ISIDoR RICHMoND
SAxUEL MCMURTRIz, JR., M.Acu.

Assistant
IDA DAYTON LoRING

DIVISION Of DRAWING

Wu.IAX HENRY LAWRENCE, S.B.
Professor of Architectural Engineering
In charge of the Division

EaviN KENISON, S.B.
Associate Professor of Drawing and
Descriptive Geometry

ARTEUR LINDSAY GooDRICv, S.B.
Associate Professor of Drawing and
Descriptive Geometry

STEPBEN ALC BREED, S.B.
Associate Professor of Drawing and
Descriptive Geometry

HARRY CYRus BRAr.Y, S.B.
Associate Professor of Drawing and
Descriptive Geometry

CHARr.s Hr=i RoE MAE
WArsR CARL ErnuAnD, S.B.

Instructors
CARMs MATThEW CURL, S.B.
EAR FANCIs WATTS, S.B.

a
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INSTRUCTING STAFF

BIOLOGY AND PUBLIC HEALTH
SAmX=, CAT Puscorr, Sc.D.

Professor of Industrial Biology
In charge of the Department

RosET PAYNE BIGEtLoW, Pa.D.
Professor of Zoology and Parasitology

CLAmI ELslsER TuRNR, A.M., DR.P.H.

Professor of Biology and Public Health

Special
TsomAs F. KENNEY, M.D.

Public Health Administration
EDWIN HEMPUIL. PLACE, M.D.

Communicable Disease Control
VERANUs ALvA MooRE, M.D., D.Sc.

Meat Inspection
JAMEs ALNER ToBEY, M.S., LL.B.

Sanitary Law

JoEN WymoND MnrIER BUNEER, PE.D.
Professor of Biochemistry and Physiology

MURRAY PSuMP HoRWooD, Pa.D.
Assistant Professor of Biology and Public
Health

FRAcis HERVEY SLACK, M.D.
Assistant Professor of Public Health
Laboratory Methods

Lecturers
DAVID L. BE.DING, M.D.

Fisheries Problems

ROBERT SPURR WESTON, S.B., A.M.
Public Health Engineering

BURT RANsoM RIcEARDs, S.B.
Public Health Publicity

Instructors
BERNARD EMERLoN PRoCToR, Pa.D. RENZI BELCHiR PARKER, Pa.D.

WILuA. HAYS SAWYER, A.M.

CnARI.s HENRY B.AE, S.B.
Assistants

MARsHALL WALKER JENNIsoN, S.B.

Research Associate
EARLE ALFRED GRswoI, S.B.

Research Assistants
RoBERT SAMUEL HARRIs, S.B. GEORGE GETcHELL MoRRL,, S.B.

BUILDING CONSTRUCTION
Ross FRANcIs TUcK0R, S.B. WALTER CHARLEs Voss, B.S.

Professor of Building Construction Associate Professor of Building
In charge of the Course Construction

FRAcIs LEo CRONIN, S.B.
Assistant Professor of Plumbing
Engineering

Special Lecturers
WuA H. DRrsco.L, M.E. WIhU.U A. HEI2MANN

Heating and Ventilation Mechanism of Locks
LEoNARD CEASE WAsoN, S.B.

Reinforced Concrete

Assistant
LEONARD COmRD PzsENm

9



INSTRUCTING STAFF

CHEMICAL ENGINEERING
(Including the School of Chemical Engineering Practice and the Research

Laboratory of Applied Chemistry)
WARREN KENDALL LEwis, Pa.D.

Professor of Chemical Engineering
In charge of the Department

WIuAM HENRY MCADAMS, S.M.

Professor of Chemical Engineering
WILLIAM HUvTz WALKER, PH.D., ENG.D.

Non-Resident Professor of Chemical
Engineering

CLAR SnoVE ROBINSON, S.M.
Associate Professor of Chemical Engi-
neering

WILuAM PATRICx RYAN, S.B.
Associate Professor of Chemical Engi-
neering
Director of the School of Chemical En-
gineering Practice
Instructor in Report Writing

ERNST A. HAUsER, PH.D.
Non-Resident Associate Professor of
Colloid Chemistry

HARO.D CHRISTIAN WEBER, S.B.
Associate Professor of Chemical Engi-
neering

FREDERICE WILDES ADAMS, Sc.D.
Assistant Professor of Chemical Engi-
neering
Director of the Boston Station of the
School of Chemical Engineering Practice

HENRY OoGLY FORREST, S.M.

Assistant Professor of Chemical Engi-
neering
Director of Research Laboratory of
Applied Chemistry

PER KEYSER FRoLiCH, Sc.D.
Assistant Professor of Chemical Engi-
neering
Assistant Director of Research Labora.
tory of Applied Chemistry

Instructors
GEORGE VINCENT SLOTTMAN, PH.D. ROBERT LANDIS HERSHEY, S.M.

CHARLES MILTON COOPER, S.B. CHARLES SAMUEL KEEViL, S.M.

Research Associates
ELMER WORTHINGTON BRUOmANN, S.M. ERNEST JOHN TAUCa, B.S.
KENNETH RUDOLPH FITCH, B.S. MERRIIL ROBERT FENSEE, Sc.D.

LEROY FRAN MAREE, A.B., B.S. BRUNO EMIL ROETHEu, S.M.
A KARAM WHITE, S.M.

Assistants
JAMES DONOVAN, S.B. WHEATON WILCOx KRAFT, B.S.

GERALD LESuE EATON, B.Sc. EUGENE RALPH SxOLEY, S.M.
CIARLEs HoFFmAN GuMoUR, M.S. WILLARD ELTERS ROBINSON

GRANT SEAMAN WILLEY, B.S.

Research Assistants
BENjAwIN CLARE BOECKLER, A.B.
JAMEs HARRINoTON BOYD, JR., S.M.
LEON PETER BREzINSxI, B.S.
FsDERICX PAINE BROUGETON, S.M.
ROBERT H. BROWN, B.S.
KEITH HEusrIs BUTLER, Pa.D.
GILaERT BROWN CARPENTER, PH.D.
HUNG YUAN CHANO, S.M.
JOHN OLvER COLLINs, S.M.

GILBERT LEE Cox, S.B.
DONALD S. CRYDER
LELAND WILSON CUMMINGS, S.B.
RAYMOND KENNETT FLEGE, A.B., M.S.
CANPIELD HADLOCz, A.M.
SEBASTIAN BARxANN LITTAUER, CH.E.,

M.A.
CLINTON CAR, LOCKHART, S.B.
WrL=T BROOgs MCCLUR, A.B.

':'W ..... ........
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INSTRUCTING STAFF

JOHN LINCOLN MOORE, S.B.

THOMAS V. MooRE
DoRoTHY QUIGGLE, S.M.
WALTER BAILEY SELLARS, S.M.

THOMAS EDWARD

GUsTAv ADOLPH K. STACHELHAUs, S.D.
PmIP SELLEW TAYLOR, S.B.
LUTHER BARNETT TURNER, S.B.

FRANCIs EDMUND WALSH, S.M.

WARREN, M.SC.

Staff of the Stations of the School of Chemical Engineering Practice
Boston .................... FREDERICK WILDEs ADAMS, Sc.D., Director

CHARLEs HOFFMAN GILMOUR, M.S., Assistant

Bangor .................... CHARLES MILTON COOPER, S.B., Director
GRANT SEAMAN WILLEY, B.S., Assistant

Buffilo ..................... GEORGE VINCENT OTTMANN, PH.D., Director

Bayonne ................... THEODORE AUGUST '4ANGELSDORP, S.B.
In charge of Station

CHEMISTRY
(Including the Research Laboratory of Physical Chemistry and the

Research Laboratory of Organic Chemistry)

FREDERICK GEORGE KEYES, PH.D.
Professor of Physico-Chemical Research
In charge of the Department
Director of the Research Laboratory of
Physical Chemistry

AUGUSTUS HERMAN GILL, PH.D., SC.D.

Professor of Technical Chemical Analysis
JAMES FLACK NORRMs, PH.D.

Professor of Organic Chemistry
In charge of Graduate Students in Chem-
istry
Director of the Research Laboratory of
Organic Chemistry

HENRY MoNuOUTH SMITH, PH.D.

Professor of Inorganic Chemistry

MILES STANDISH SHERRILL, PH.D.

Professor of Theoretical Chemistry

SAMUEL PARSONS MuLLIKEN, PH.D.

Professor of Organic Chemistry

WLus RODNEY WwITNEY, PH;D.
Non-Resident Professor of Chemical
Research

ALPHEUS GRANT WOODMAN, S.B.

Associate Professor of the Chemistry of
Foods

ARTHUR ALPHONZO BLANCHARD, PH.D.
Associate Professor of Inorganic Chem-
istry

WILLIAM THOMAs HALL, S.B.

Associate Professor of Analytical Chem-
istry

EDWARD MUELLER, PH.D.

Associate Professor of Inorganic Chem-
istry

JOSEPH WARREN PHELAN, S.B.
Associate Professor of Inorganic Chem-
istry

EARL BOWMAN MILLARD, PH.D.
Associate Professor of Theoretical Chem-
istry
Assistant Director, Division of Industrial
Co~peration and Research

LEICESTER FORsYTH HAMILTON, S.B.
Associate Professor of Analytical Chem-
istry

TENNEY LOMaARD DAvis, PH.D.

Associate Professor of Organic Chemistry

Louis JOHN GILLEsPIE, PH.D.

Associate Professor of Physico-Chemical
Research
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WALTR CEcIL ScHmM, PH.D.
Associate Professor of Inorganic Chem-
istry

GEORGE SCATCHARD, PH.D.

Associate Professor of Physical Chem-
istry

JAMES ALEXANDER BEATTIE, PH.D.

Assistant Professor of Physico-Chemica
Research

AVERY ADRIAN MORTON, PH.D.
Assistant Professor of Organic Chenial
Research

Instructors
CUARLES MONTGOMERY WAREHAM, S.B. MANLEY MCDONALD WINDSOR,A.B.,M.S.
STEPHEN GERSHOM SIMPSON, S.B. HERBERT ANTHONY HUNTSINGER, B.S.

THOMAS PALM PITRE, A.B. GEORGE GLOVER MARVIN, S.B.
HENRY WEEDEN UNDERWOOD, JR., PH.D. GERHARD DIETRICHSON, PH.D.
ROBERT WATKEYS MITCHELL, EH.D. ARTHUR CRESSWELL, M.S.

ERNEST HAMUN HUNTRESS, PH.D. VALENTINE FABIAN HARRINGTON, S.B.
RALPH CHILLINGWORTH YOUNG, M.A. EMMETTE FARR IZARD, B.A., M.S.

Research Associates
LEIGHTON BRUERTON SMITH, PH.D. DAVID DINKEL JACOBUS, M.E.

AVERY ALLEN ASHDOWN, PH.D. NICHOLAS ATHENSIUS MILAS, PH.D.
Louis HARRIS, PH.D.

Assistants
HOWARD RUSSELL BATCHELDER, S.B. ROBERT COOLEY ELDERIELD, A.B.
BENJAMIN FRANKLIN CLARK, JR., B.S. JAMES MCCONAUGHY FARNUM, S.B.
IVAN SPAULDINO CLIFF, B.A. ARTHUR ERNEST SCHNEIDER, S.M.

CHARLES EWING COLE GEORGE PRINCE STANDLEY, S.B.
FRED EBERSOLE, A.B. GILBERT COULT TOONE, S.B.

REGLIALD LESLIE WAKEMAN, S.M.

NORMAN BOVELL CARTER

JAMES ROBERT COE, JR., S.B.

Research Assistants
CHARLES LEO GALLAGHER
KATHERINE S. HAZEN, A.B.

CIVIL AND SANITARY ENGINEERING
CHARLES MILTON SPOFPORD, S.B.

Hayward Professor of Civil Engineering
In charge of the Department

ARTuUR GRAHAM ROBBINS, S.B.
Professor of Topographical Engineering

CHARLES BLANEY BREED, S.B.
Professor of Railway and Highway
Transportation

HAROLD KILBRETH BARROWs, S.B.
Professor of Hydraulic Engineering

GEoRo EDMOND RUSSELL, S.B.
Professor of Hydraulics

GEORGE LEONARD HOsMER

Professor of Geodesy

RICHARD GAINES TYLER, C.E., S.B.
Professor of Sanitary Engineering

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

CHARLES TERZAGEI, DR.ING.

Professor of Foundation Engineering

JOHN WARDwELL HOwARD, S.B.
Associate Professor of Topographcal
Engineering

CLARENCE HALE SUTHERLAND, A.B.,S.B.
Associate Professor of Structural Engi-
neering

INSTRUCTING STAPF

&-, L-Aama-AwLw
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INSTRUCTING STAFF

WALTZR MAxWELL FirE, S.M. EUGENE MIRADEL, S.B.
Associate Professor of Civil Engineering Assistant Professor of Stru

WILLIAm ANDaEw LWDzLL, S.B. JosEPu SmIPLEY NEWELL,

Assistant Professor of Hydraulic Engi- Assistant Professor of Str
neering neering

KNETu CAns REYNOLDs, S.M.
Instructors

JoaN DONAD MiTsmC, S.1

Research Associate
GLENNoN GIISOY, SC.D.

jAuas ANTHONY McCARTaY, S.B.
Assistants

Mm.Aw FLACx TANDY, A.B

Representative of United States Bureau of Public Roa
ARTauR CAsAoRANDE, Dip. ING.

ECONOMICS AND STATISTICS
(Including Course In Engineering Administration)

DAvIs RiCa DEwEy, Pa.D., LL.D.
Professor of Political Economy and
Statistics
In charge of the Department
In charge of the course in Engineering
Administration

CARRoLL WARREN DOTEN, PH.B., A.M.

Professor of Political Economy

F.owi EuE R ARmsTRONG, A.M.
Professor of Political Economy

DONALD SEEzLE TucEER, Pn.D.

Professor of Political Economy

EnwIn HAsKEL SCHELL, S
Associate Professor of Bus
menw

CHARI.Es HUNTINGTON PORT

Associate Professor of Acc
WILARD ELDRIDOE FREEL

Assistant Professor of Mai
KARL DIcKsoN FERNsTROs

Assistant Professor of Bus
ment

FAIRFIELD EAGER RAYxoND, A.B., S.B.
Assistant Professor of Industrial Research

Special Lecturers
OSCAR Wu.iA HAussERmANN, A.B., JOHNSON O'CoNNOR, M.A.

LL.B. Human Engineering
Business Law

OLIN INORAXA3, PH.B., A.M.
Instructors

AaRAaAm GzoRoE SuvzxAN, A.M.

Assistants
CHARLUS SuM CARTER, S.B. MARION COOPER GILBERT, A.M.

WALTER EDUnD H=ICK, S.B.
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INSTRUCTING STAFF

ELECTRICAL ENGINEERING
DUoA.D CALEB JACKSON, B.S., C.E.

Professor of Electric Power Production
and Distribution
In charge of the Department

FRANE ARTHUR LAWS, S.B.
Professor of Electrical Measurements

RALPH RESTIEAux LAWRENCE, S.B.

Professor of Electrical Machinery

VANNEVAR BUSH, M.S., ENo.D.
Professor of Electric Power Transmission

WI.LIAM HENRY TmBIE, A.B.
Professor of Electrical Engineering and
Industrial Practice

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

ELsu TuoMsoN, PH.D., Sc.D., LL.D.
Non-Resident Professor of Applied
Electricity

WALDo VINTON LYON, SB.
Associate Professor of Electrical Ma-
chinery

RALFH GORTON HUDSON, SB.
Associate Professor of Electrical Engi-
neering

JOSEPH WARREN BARKER, S.M.
Associate Professor of Electrical Engi-
neering

Instru
ERNEST GEORGE BANGRATz, S.M.
MURRAY FRANEK GARDNER, S.M.
HENRY MILTON LANE, S.B.
PHuLiP LANGDON ALGER, S.M.

(Non-Resident)
ARAM BOYAJIAN, A.B., E.E. '

(Non-Resident)
LYMAN MINER DAWES, S.B.
JAmES LovzLL ENTWISTLE, S.M.
RICHARD HENRY FRAZIER, S.B.

ARTHUR FENWICE MORASu, S.B.
Ovm WALLACE ESHBACH, E.E., M.S.

(Non-Resident)

OTTO GUSTAV COLBIORNSEN DAHL, S.M.
Associate Professor of Electric Power
Transmission

EDWARD LINDLEY BOWLES, S.M.
Associate Professor of Electrical Com-
munication

CARLTON EvERETT TUCKER, S.B.
Assistant Professor of Electrical Engi.
neering

CLIFFORD EARL LANSIL, S.B.
Assistant Professor of Electrical Meas-
urements

LOUIS FRANE WOODRUFF, S.M.
Assistant Professor of Electric Power
Transmission

ARTHUR LITCHFIELD RUSSELL, S.B.
Assistant Professor of Electrical Engi-
neering

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

JULIUS ADAMS STRATTON, D.Sc.
Assistant Professor of Theory of Elec-
tricity and Magnetism

KARL LELAND WILDES, S.M.
Assistant Professor of Electrical Engi-
neering

ERNEST ADOLPH GUILEMIN, PH.D.
Assistant Professor of Electrical Engineer-

ing

ctors

HAROLD LOCKE HAzEN, S.B.
PARRY H. MOON, S.M.

JOHN BURGESS COLEMAN, S.M.

ROBERT ERNEST QUINLAN, B.S.
JAMES EDWARD MULLIGAN, B.S.
SAMUEL HAWKS CALDWELL, S.M.

LLOYD ARTHUR BINGHAx, B.E.E., S.M.
HARO.D EUGENE EDGERTON, S.M.
AUSTIN SIBLEY NORCROSS, B.S.
CHESTER PETERSON, S.B.

WILMER LANIER BARROW, B.S.
JACOB CLARENCE PETERS, B.S., A.M.

14
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Research Associate
RItCARD DUDLEY FAY, A.B., S.B.

MARVIN HEWITT DIXON, B.S. E.E.
FRAbx MALCoLM GAGER, B.S.
CLaoVRD EUGENE HENTZ

Curator of Apparatus

Assistants
JOHN J. MCCARTHY

Curator of Apparatus

WILLIAm LAWRENCE SULLIVAN, S.B.

Research Assistants
AcHIsA.D HART BRoLLY, M.S. CHARLES KINGSLEY, Jr., S.B.
HoWARD ALLAN CImNN, S.B. GoRDoN GwYNNE MACINTOSH

LLOYD TANER GomSmITH, E.E. LEROY ALLEN MULIUN, B.S.

HENRY GARRETT HOUGHTON, S.M. MURRICE OVERALL PORTER, JR., B.S.
JOHN BENJAMIN RUSSELL, Jr., S.B.

ENGLISH AND HISTORY

HENRY GREENLEAr PEARSON, A.B.
Professor of English
In charge of the Department

ARCHER TYLER ROBINSON, A.M.
Professor of English
In charge of the courses in History

HENRY LATIMER SEAVER, A.M.

Associate Professor of English

RoBERT EMMONS ROGERS, A.M.
Associate Professor of English

WINWARD PREScoTT, A.M.
Assistant Professor of English

WILLIAx ANDERSON CROSBY, A.M.

Assistant Professor of English
PENFIELD ROBERTS, A.M.

Assistant Professor of English
MATTHEW RICHARD COPITHORNE, A.B.

Assistant Professor of English
DEAN MATTISON FULLER, A.B.

Assistant Professor of English

Instructors
WALTER WASHINGTON JAMISON, A.M. DONALD MALCOLM GREER, PH.D.

WILmA CHACE GREENE, JR., PH.B.,B.A. FoRREST FAY LANGE, S.B.

FRANx EDGAR BAILEY, JR., A.M. GEORGE WORTHINGTON ADAMS, A.M.

CARL BRDENBAUGH, B.S. DAVID FALES STRONG, B.S., A.M.
HENRY ANDREw DoAK, A.M.

FUEL AND GAS ENGINEERING

ROBERT THoMAs HAsLAM, S.B.
Non-Resident Professor of Fuel and
Gas Engineering

HoYT CLARRE HoTTEL, B.A., S.M.
Assistant Professor of Fuel and Gas
Engineering

Instructors
TatOnoRE AvusT MANoELSDORY, S.B. JoaN WARD POOLE, S.M.

Research Associate
LESLIE BARTLETT BRAGG, S.B.

IT)
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WALDxEAR LINDOREN, M.E., Sc.D.
William Barton Rogers Professor of
Economic Geology
rn charge of the Department

HERvEY WooDBURN SBIMER, Pa.D.,
Sc.D.
Professor of Paleontology

JOSEPH LINcoLN GILLBON, M.A., Sc.D.
Associate Professor of Mineralogy and
Petrography

WALTER HARRY NEWHoUsE, Pu.D.
Assistant Professor of Economic Geology

FREDERICK Kum MoRRIs, B.S., M.A.
Assistant Professor of Geology

Special Lecturer
WALTER Lucius WHITEHEAD, PH.D.

Instructor
MARTIN Juu.AN BUERGER, S.M.

FRANK VoGEL, A.M.
Professor of German
In charge of the Department

Assistant
ARGYLE CAMPBELL ABBOTT, S.B.

GERMAN
HERMAN RUDOLPH KURRELMEYER, Pa.D.

Professor of German

Instructor
FRANcis MORTON CURRIER, A.M.

HYGIENE
GEoRGE W. MORSE, M.D., F.A.C.S.

Medical Director
In charge of the Department

LoUIs WARD CRoxE, M.D.
Assistant Medical Director

BENJAMIN ERNEST SIBLEY, M.D.
Assistant

HENRY PATRIcK McCARTHY
Director of Physical Training

SANFRID KNUTE JOHNSON
Assistant in Physical Training

ELMER CHAUFFY HUGHs
Student Assistant in Physical Training

MATHEMATICS
HARRY WALTER TYLER, PH.D.

Walker Professor of Mathematics
In charge of the Department

DANA PREScoTT BARTLETT, S.B.
Professor of Mathematics

FREDERICK SUENSTONE WOODS, Pa.D.
Professor of Mat hematc
In charge of Graduate Students in
Mathematics

FREDERIcx HAROLD BAILEY, A.M.

Professor of Mathematics

CLARENCE LEXUEL ELISHA MOORE,
PH.D.
Professor of Mathematics
Research Adviser for Mathematics
Chairman of Course IX Committee

HENRY BAYARD PmLUs, Pf.D,
Professor of Mathematics

INSTRUCTING STAFF

GEOLOGY



INSTRUCTING STAPF

NATHAN RICHARD GEORGE, A.M.
Associate Professor of Mathematics

LEONARD MAGRUDER PAssANo, A.B.

Associdate Professor of Mathematics

FRmA LAUREN HiTcucocx, PH.D.
Associate Professor of Mathematics

GEORGE RUTLEDGE, Pn.D.

Assistant Professor of Mathematics

NORBERT WIENER, PH.D.
Assistant Professor of Mathematics

PHIIuP FRANELIN, PH.D.
Assistant Professor of Mathematics

DIRx JAN STRUIz, PH.D.
Assistant Professor of Mathematics

Instruictors
RAYMOND DONALD DOUGLASS, M.A. SAMUEL DEMITRY ZELDIN, Pn.D.

LEPINE HALL RCzE, A.B.

MECHANICAL ENGINEERING

EDwARD FURBER MILLER, Sc.D.
Professor of Steam Engineering
In charge of the Department
Director of Engineering Laboratories
Head of Ordnance School of Application
Dean of Army Students

ALLYNE LzTCHFIELD MERRILL, S.B.
Professor of Mechanism
Secretary of the Faculty

CHARLEs EDwARD FULLER, S.B.

Professor of Theoretical and Applied
Mechanics

WILLIAM ATKINsON JOHNsTON, S.B.
Professor of Theoretical and Applied
Mechanics

CnARLEs FRANCIs PARK, S.B.
Professor of Mechanism
Director of the Mechanical Laboratories
Director of the Lowell Institute School

GEORGE BARTHOLOMEw HAVEN, S.B.

Professor of Advanced Machine Design
In charge of Textile Research

JOSEPH CAINs RILEY, S.B.
Professor of Heat Engineering

CHARLES WILLIAM BERRY, S.B.
Professor of Heat Engineering

HARiBON WASHBURN HAYWARD, S.B.

Professor of Materials of Engineering
Assistant Director, Division of Indus-
trial Cooperation and Research

THEODORE HowARD TAFT, S.B.

Associate Professor of Heat Engineering

LAWRENCE Sourawxcx SMITE, S.B.
Associate Professor of Theoretical and
Applied Mechanics

GEORGE WRIGHT SWETT, S.B.
Associate Professor of Machine Design

WALTER HERMAN JAMEs, S.B.
Associate Professor of Mechanical Engi-
neering Drawing

ADDIsON FRANCIs HOLMEs, S.B.
Associate Professorof AppliedMechanks

ROBERT HENRY SMITH, M.S.
Associate Professor of Machine Con-
struction

EARLE BUCKINGHAM
Associate Professor of Engineering
Standards and Measurements

JESE JENNINGS EAMES, S.D.
Associate Professor of Experimental
Engineering

DEAN ABNER FA.ES, S.B.
Associate Professor of Automotive Engi-
neering

IRvING HENRY COwDREY, S.B.
Associate Professor of Testing Materials

17
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A TH

DEAN PEABODY, JR., S.B.
Associate Professor ofApplied Mechanics JAmEs HOLT, S.B.

Assistant Professor of Heat Engineering

Special Lecturers
ROBERT Louis BROWNE, B.S. CLIFFORD LORING MuzzEy, S.B.

Thermit Welding Production
FRED DAVIS WILLIAM TAYLOR OBER

Electric Arc Welding Electric Butt and Spot Welding
GEORGE JAEGER LEWIS DANIEL SPENCE

Oxy-Acetylene Welding Automatic Machinery
HAROLD LEMOYNE VAN KEUREN, B.S.

Measuring with Light Waves

Instructors
JAmEs RICHARD LAmIIRTE
CHARIES EVERETT LITTLEFIELD
Roy GIssON BURNEAM, S.B.
JEREMIAH FRANCIS O'NEILL
ARTHUR BROWN ENGLISH
CLAUDE HUOH CLARK

ARTHUR LAWRENCE TOWNSEND, S.B.
CARL Louis SVENSON, S.B.
IGOR NICHOLAS ZAVARINE, S.M.
ROBERT BUTTERVIELD CHENEY

GEOROE HOWARD HARDY
BIRmTnRAm SHEPPARD
EDWARD ROBINSON SCHWARZ, S.B.
JOHN HARVEY ZMMRMAN, S.M.
HERBERT CARLTON MOORE, S.B.
ARCHIBALD MCKECHNIE, JR.
NICHOLAS NICHOLAs ALEXANDROJF, S.M.
HERBERT DYER SWIFT, S.B.
ELLSWORTH SPENCER GRAY, S.B.
MARK WILLIAx LIBBEY

MORTON CARTER SWIFT, S.B.

Assistants
HAROLD GUSTAV DICK
GEORGE CLIFTON DURGIN, S.B.
ANDREW WYLEs LAWSON

ADOLPH FRED CHARLES MAERTINS, S.B.

MIRTH MAEsER, A.B., S.B.
FRANCIs WINFIELD PERKINS

Constructor of Apparats
CARL MAGNUS FRITHIOF PETERSON

Research Assistants
CHARLsS Louis PETzE, JR., S.B.
ROBERT ADDISON CROSBY, S.B.

MYRON WILKINSON DOLE, S.B.
Assistant Professor of Mechanism

'4

INSTRUCTING STAFF

OXAs SUITH, B.S., M.E.
issociate Professor of Mechanism

I AMLLA ENRY JONES, 5.D.
Assistant Professor of Experimental
Engineering

RALPH Guy ADAMS, S.B.
Assistant Professor of Testing Materials
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INSTRUCTING STAFF

MILITARY SCIENCE AND TACTICS
HAAOLD EDWARD CLOKE

Colonel, Coast Artillery Corps, D.O.L.
Professor of Military Science and Tactics
In charge of the Departnent

RoBET CoLLINS EDDY

Lieutenant-Colonel, Coast Artillery
Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
&cecutive Offcer

SYDNEY Siura WINSLOW, M.S.
Major, Coast Artillery Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Coast Artillery Unit

RImCARD HERBERT SoMERs, M.B.A.

Major, Ordnance Department, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Ordnance Unit

VERNoN WEBSTER HALL

Captain, Coast Artillery Corps, D.O.L
Assistant Professor of Military Science
and Tactics

Iwtr
AuED FLOYD TRUAx

Technical Sergeant, D.E.M.L.
Signal Corps

MARS BRADEN ASHLEY

Staff Sergeant, D.E.M.L.
Infantry

HAoLD FRANCis MCDONNELL

Staff Sergeant, D.E.M.L.
Corps of Engineers

GoRoE SENSENY EYsTER, A.B.
Captain, Signal Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Signal Corps Unit

CRAWroRD McMANN KELLOGG, A.B.
Captain, Chemical Warfare Service,
D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Chenical Warfare Unit

ANDERSON THomAs WrLLiAM MooRE

ist Lieutenant, Corps of Engineers,
D.O.L.
Assistant Professor of Military Science
and Tactics
in charge of Engineer Unit

ELMER ELLSWORTH BARss
ist Lieutenant, Corps of Engineers,
D.O.L.
Assistant Professor of Military Science
and Tactics
With Engineer Unit

SAMUEL GORDON FRIERSON

iat Lieutenant, Air Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Air Corps Unit

=cor$
ALExANDER HoLMES

Staff Sergeant, D.E.M.L.
Coast Artillery Corps

SAMUEL LEROY FREY

Sergeant, D.E.M.L.
Chemical Warfare Service

JoiN BURME FITZGERALD

Armorer
Sergeant, D.E.M.L.
Coast Artillery Corps
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INSTRUCTING STAFF

MINING AND METALLURGY

WILUAu SPNczR HuTcmNsoN, S.B.

Professor of Mining
In charge of the Department

GEORoz BOoxER WATERHOUsE, Pa.D.
Professor of Metallurgy
In charge of the Option in Metallurgy

ROBERT SEATON WILLIAMS, Pa.D.

Professor of Physical Metallurgy
CnARLzs E. LocEE, S.B.

Associate Professor of Mining Engineer-
ing and Oro Dressing

Inst
RuPUs Coox REED, S.B.

JAMES WEST

Asl
ALLAN LAWRENcE TARR, S.B.

CARLE REED HAYWARD, S.B.

Associate Professor of Metallurgy
EDWARD EVERETT BUGBEE, S.B.

Associate Professor of Mining Engi-
mering and Metallurgy

HORACE THARP MANN, Sc.D.

.Associate Professor of Petroleum Engi.
neering

VICToR OLiVER HOMERBERo, Sc.D.

Assistant Professor of Physical Metal-
lurgy.

ructors
FRANI.N LEROY FOSTER, S.B.

ON PRATT, S.B.

stants
JOHN PALMER WALSTED, M.S.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

JAMES ROBERTsON JACK
Professor of Naval Architecture and
Marine Engineering
In charge of the lcpartment
Director of the Nautical Museum
Dean of Navy Students

WIttIAM HOVOAARD
Professor of Naval Design and Construc-
tion
In charge of Course XIII-A

HENRY HIRAM WHEATON KEITH, S.B.
Professor of Naval Architecture

GEORGE OwEN, S.B.
Professor of Naval Architecture

LAWRENCE BOYLSTON CHAPMAN, S.B.
Associate Professor of Ship Operation
and Marine Engineering

EVERS BURTNER, S.B.
Assistant Professor of Naval Architecture
and Marine Engineering

Instructor
FREDERICK ALEXANDER MAGOUN, S.M.

PHYSICS
(Including Electrochemical Engineering)

CaR.Es LADD NORTON, S.B. HARRY MANLEY GOODWIN, Pn.D.
Professor of Industrial Physics Professor of Physics and Electrochem-
In charge of the Department istry
Director of the Research Laboratory of In charge of the course in Electro-
Industrial Physics chemical Engineering
Director of Division of Industrial Dean of Graduate Students
Codperatien and Research

20



INSTRUCTING STAFF

WxuuA SUDDARDs FRxN, Sc
Professor of Physics

WIIuAlm JOHNSON DRISKo, S.B.
Prqfessor of Physics

NEw.L CALDWELL PAGE, S.B.
Professor of Pectricity

MAURcE DEKAY THOMPsON, Pa.D

Associate Professor of PDectrochem

GORDON BALL WII.Es, S.B.

Associate Professor of Industrial.
Physics

ARTIWR COBs HARDY, M.A.
Associate Professor of Optics and
Photography

WIIUAM RAyMOND BARss, PH.D.
Assistant Professor of Physics

ROYAL MERRm. FRYE, A.M.
FRAcIs WESTON SEA"s, S.M.
ROBERT EDGAR HODODON, B.S.

OscAR KENNETH BATES, S.M.
ALEXANDER LoxtzE MASSEY DiN

S.B.
RUSSELL WEAVER CONANT, S.B.

.D. MAx KNOBE, PSLD.
Assistant Professor of Physics

JOHN TORREY NORTON, S.B.
Assisant Professor of Physics

MANUEL SANDOvAL VALLARTA, Sc.D.
Assistant Professor of Physics

LoIs HENRY YOUNG, S.B.

istry Assistant Professor of Physics
TuomAs HARRY FROST, S.M.

Assistant Professor of Physics
DONALD CHARIs STOCEBARGER, Sc.D.

Assistant Professor of Physics
HENRY GUINNEss DE LASZLO, PH.D.

Assistant Professor of Physics
HANs MULLER, D.Sc.

Assistant Professor of Physics

Instructors
NATHANIEL IERMAN FRANE, Sc.D.
JOHN KIMBALL PHELAN, B.S.
BERTRAM EUGENE WARREN, S.M.
GEORGE PARsoNs SWIFT, S.M.

;GEE, SHERWOOD FIsEE BROWN, S.B.
ROBERT BURNs MORRISSEY, S.B.
TEMPLE CMAN PATTON, S.B.

Research Associates
FREDERICK HARWOOD NORTON, S.B. GEORGE AsHMUN MORTON, S.M.
WImuAM PHELPS ALus, Sc.D. CHARLES LADD NORTON, JR., S.B.

ARNOLD FLNT TAYLOR, S.B.

ELo BENSON

Curator of Apparatus
SAmUEL DAVID BRYDEN, JR., S.M.
LAURENcE BURNS, S.B.

JAMES Eu FORBES, S.B.
ARTHUR GEORGE HALL

Assistants
LyMAN BAKER JOHNSON, S.M.
HENRY FRANeCs Kwo, S.M.
RENE JosEPH MARcOU, B.S.
CARL GUsTAv SELiG

Constructor of Apparatus
LEONARDO HERNANDEZ ToMAcEL.I, S.B.

Research Assistant
ALDEN GRocE HANDY, B.S.

ROMANCE LANGUAGES
ERNEST FEix LANGLEY, PH.D.

Professor of Prench
In charge of the Department

Instructors
JAQUEs HENRI PILUONNEL, A.M. JEAN-MARIE CHALUPOUR, B.S.

21
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EDWARD FUu

Colonel, 0.]
Professor of.
In charge of
ical Engineer
Director of E
Head of Ord
Dean of Arm

INSTRUCTING STAFP

COURSE IN MILITARY ENGINEERING

Committee in Charge of Course
ER MUXR, Sc.D. HARoLD EDWARD CLOE
R. C. Colonel, Coast Artillery Corps
Steam Engineering Professor of Military Science and Tactics
Ihe Department of Mechan- In charge of the Department of Military
ing Science
ngineering Laboratories VANvAR BuSH, M.S., ENG.D.
sance School of A pplication Lieutenant-Commander U. S. N. R.
y Students Professor of Electric Power Transmission

DIVISION OF GENERAL STUDIES
(In charge of Faculty Committee on General Studies)

Special Lecturers
JAMEs LIBBY TRYON, LL.B., PH.D. HZcToR M. HoLMEs

International Law Business and Patent Law

STEPHEN SUMNER TOWNSEND

Director of Choral Music
IRVING C. WHITTEMoRE

Psychology
CHARLES Ricz Gow, Sc.D.

Professor of Humanics

DIVISION OF
MUNICIPAL AND INDUSTRIAL RESEARCH

Wu.urAx AUSTIN BASSETT, S.B.
Professor of Municipal and Industrial Research

In charge of the Division

JUDSON CHARLES DrcEERMAN, S.B.
EVERETT BALLou FRENcH, S.B.

THOMAS LESLEY HINcELEY, S.B.
EDWARD HENRY REEvEs, M.S.

DIVISION OF
INDUSTRIAL COOPERATION AND RESEARCH

CaARLEs LADD NORTON, S.B.
Director

EAr BowuA MurAR, Pa.D.
Assistant Director

FRANcis EDWARD ANDERsON, S.B.

Assistant

FRANN LoVERING LocKE, S.B.
Personnel Director

HARRrsoN WAsRaUaN HAYWARD, S.B.
Assistant Director



INSTRUCTING STAFF

STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 10)

W. P. RYAN G. S. WILLEY
F. W. ADAms C. M. COOPER

C. H. GILMoUR M. D. HAYNts
G. V. SLoTTuAN

STAFF OF THE RESEARCH LABORA MY OF
APPLIED CHEMISTRY

(For details see Department of Chemical Engineering, page 10)

H, 0. FoRRsT K. R. FITcH
P. K. Fiouca R. K. FLEGE
H. C. HoTTEu. C. HADLocz
E. W. BRUOMANN S. B. LITTAUER

E. V. FAScE C. C. LocKHART
T. E. WARREN W. B. McCLUER
J. H. BoY J. L. MooRE
F. P. BROUGHTON G. L. MATussoN
R. H. BROWN D. QUIGGLE
K. H. BUTLER J. K. ROBERTS
D. L. CAMPBELL B. E. RoETHEu
G. L. CARPENTER W. B. SELLARS

H. Y. CHANG . A. SERRALLAcK

3. 0. CoLUNs G. A. STAcHEtnAUs
L. W. CUMaNos E. J. TAUCH

R. L. CopsoN P. S. TAYLOR
G. L. Cox L. B. TURNER
R. L. DAvISoN F. E. WALwS

M. R. FENsE A. WITE

STAFF OF THE RESEARCH LABORATORY OF
ELECTRICAL ENGINEERING

(For details see Department of Electrical Engineering, page 1)

D. C. JAcKsoN C. KINGSLEY, JR.

F. A. LAws J. B. RUSsELL, JR.
V. BUsH M. 0. PORTER, JR.

T. S. GRAY

STAFF OF RESEARCH LABORATORY OF INDUSTRIAL PHYSICS
(For details see Department of Physics, page S0)

C. L. NoRToN W. R. BAus
W. J. Dalaxo J. T. NoRTON
N. C. PAGE L. H. YoiNo
0. B. WIxxs 0. K. BATES
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J. F. NoRa
S. P. MUL
T. L. DAvis
A. A. MoRT

STAFF OF THE RESEARCH LABORATORY OF
ORGANIC CHEMISTRY

(For details see Department of Chemistry, page 11)
8 A. A. AsHDOWN
EN N. A. MrLAS

H. S. DAvis
Director, Amer. Petroleu

J. F. PIccARD
t Fellowship

STAFF OF THE RESEARCH LABORATORY OF
PHYSICAL CHEMISTRY

(For details see Department of Chemistry, page 11)
F. G. KEYEs D. D. JACOBUS
W. R. WmrEY (Non-Resident) L. HARirs
L. J. GiLxsPIz N. B. CARTER
J. A. BEATT=E J. R. CoE
G. SCATCHARD H. J. NoRTEUP

L. B. SurTH C. L. GALLAGHER
G. DiErcusoN C. B. WOOSTER, Nat. Res. Fellow

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY
(For details see Course in Aeronautical Engineering, page 7)

E. P. WARNER S. OBER
W. G. BRoWN J. R. MARKHAM

F. M. THoMAs

STAFF OF THE RESEARCH LABORATORY FOR
AIRCRAFT ENGINES

C. F. TAYLOR E. S. TAYLOR

I
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SPECIAL TEACHERS -SUMMER SESSION, 1929

jtuE-T 0. B .., A.B.
Staff Associate
American Child Health Association

InvINo EDISON BENDER, A.M.
Graduate Student
School of Citizenship and Public Affairs
Syracuse University

jAuEs BEEBEE BRINSuADE, PH.D.
Associate Professor of Physics
Williams College

BANcaOPT HUNTINGTON BROwN, PH.D.

Assistant Professor of Mathematics
Dartmouth College

WALTER FRANcIs DowNEY, ED.M.

Head Master
The English High School, Boston

EKEST NAPOLzoN GELOTTE, S.B.

Little & Russell, Architects, Boston

ARTrUR WARmEN HANSON, M.B.A.
Assistant Professor of Accounting
School of Business Administration
Harvard University

WILAm COLLAR HoLBROor, B.A.
Instructor in Romance Languages
Harvard University

OLvE A. KE, ED.M.
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Purpose of the Massachusetts Institute of Technology. Its
primary purpose is to afford to students such a combination of general,
scientific and professional training as will fit them to take leading
positions as engineers, scientific experts, and teachers and investi-
gators of science. It is also one of its important functions to contrib-
ute to the existing store of scientific knowledge and to the promotion
of industrial development through the prosecution in its laboratories
of original researches in pure and applied science.

The Institute offers to its students both undergraduate and
graduate courses of study. The former lead to the degree of Bachelor
of Science or Bachelor in Architecture; the latter, to the degrees of
Master in Architecture, Master of Science, Doctor of Philosophy,
Doctor of Science or Doctor of Public Health. It also affords to
advanced students and to more experienced investigators excellent
opportunities for the pursuit of original scientific investigations in its
departmental special research laboratories.

Historical Sketch. The foundation of the Massachusetts Insti-
tute of Technology was laid in a "Memorial" prepared in 1859 by
Professor William Barton Rogers, and presented, by a Committee, to
the Legislature of the Commonwealth of Massachusetts of 1860. In
this Mvemorial "reference is made to the expected early establishment
of a comprehensive Polytechnic College, furnishing a complete system
of industrial education supplementary to the general training of other
institutions and fitted to equip its students with every scientific and
technical principle applicable to the industrial pursuits of the age."

On April 10, 1861, an Act was passed by the General Court of
Massachusetts to incorporate The Massachusetts Institute of Tech-
nology "for the purpose of instituting and maintaining a society of
arts, a museum of arts, and a school of industrial science, and aiding
generally by suitable means the advancement, development and prac-
tical application of science in connection with arts, agriculture, manu-
factures and commerce."

The first meeting of the Institute for organization was held April
8, 1862, but the Civil War led to the postponement of the opening of
the School of Industrial Science. A preliminary session of the school
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was opened on February 20, 1865, fifteen students attending. The
regular courses of instruction began October 2, 1865.

For fifty years the Institute developed on the original site granted
by the state. During this time the number increased from fifteen
students to nineteen hundred, the staff of instruction from ten to three
hundred, and the number of courses of study leading to the degree of
Bachelor of Science from six to fifteen.

Location. After occupying for fifty years its original location in
Boston the Institute moved to a new site on the Charles River Basin.
This site comprises a tract of approximately eighty acres extending
along the esplanade on the Cambridge side of the river and affording
an extensive panoramic view of the city of Boston. Here are located
the educational buildings, the infirmary, the Walker Memorial, the
dormitories, the athletic field and the power plant. Many street car
and subway lines afford easy access from all parts of Boston, Cam-
bridge, the suburbs and the railroad stations for trains from the north,
south and west. The location of the Institute in proximity to the
great collections and libraries of Boston and Cambridge, and in the
neighborhood of a great manufacturing district is of great advantage
to technological students.

The Department of Architecture is located in Boston and occupies
the Rogers Building on the old site on Boylston Street.

EDUCATIONAL BUILDINGS
Libraries. The Institute Library, which is one of the leading

scientific and technical libraries of the United States, contains about
two hundred and fifty thousand volumes and receives regularly more
than one thousand current periodicals. It includes the Central
Library and a number of departmental libraries and reading rooms.

The main collection of books is in the Central Library under
the great dome (building 10, fifth floor). This room, easily reached
by the elevator from the main lobby, affords a convenient place for
reading and study. It is open on week days during term time from
9 a.m. to 10 p.m. except Saturdays when it is closed at four o'clock.
Books may be borrowed for two weeks' use.

Laboratories. The most marked characteristic of the Institute
from the material point of view consists of its numerous large and well
equipped laboratories. Recognition of the value of laboratory instruc-
tion as a fundamental element in general education and of the proper
function of such instruction is of comparatively recent origin, dating
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only from the latter half of the last century. Emphasis has been
placed on such work from the beginning, the Institute having taken
the initiative in the establishment of laboratory instruction in scien-
tific and engineering subjects.

The principal laboratories are listed below:
The Mechanical Engineering Laboratories, including the follow-

ing: Steam and Compressed Air, Hydraulic, Refrigeration, Testing
Materials, Gas Engine, Power Measurement and Mechanic Arts.

The Laboratory of Soil Mechanics.
The Laboratories of Mining Engineering and Metallurgy.
The Laboratories of Chemistry.
The Research Laboratories of Organic and Physical Chemistry.
The Laboratories of Chemical Engineering.
The Research Laboratory of Applied Chemistry.
The Laboratories of Electrical Engineering.
The Research Laboratories of Electrical Engineering.
The Laboratories of Biology and Public Health.
The Laboratories of Physics, including Laboratories of General

Physics and the special laboratories of Heat, Optics, Electricity, Elec-
trochemistry and Industrial Physics (Research).

The Mineralogical and Geological Laboratories.
The Guggenheim Aeronautical Laboratory.

The Institute laboratory work is effectively supplemented by
visits to engineering and industrial establishments, and by excursions
directed by members of the Faculty.

DORMITORIES
The first unit of the Institute Dormitories, erected in 1916, is

located on Charles River Road, east of the Walker Memorial. It is
built along the north and east sides of the lot that contains the
President's house.

The unit consists of six halls named Ware, Atkinson, Runkle,
Holnem, Nichols and Crafts, in honor of professors at the Institute in
its earlier years. Each hall has a separate entrance, and is four stories
high, except in the case of Runkle, which has rooms on six floors. The
unit has accommodations for two hundred fifteen men.

The first section of a second dormitory unit was constructed dur-
ing the winter of 1923-24, and was made possible by the gift of $100,-
000 from the Class of '93, at its thirtieth reunion. It is located on the
Inititute campus near Walker Memorial.

This hall, named Ninety-Three, will accommodate eighty men,
and is five stories high. Adjoining Ninety-Three are four new halls -
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constructed during the fall of 1927 - containing one hundred and
thirty-six single rooms. One of these halls has been named "Nineteen
One," the funds having been contributed by that class. The other
halls have not yet been named.

A circular giving details in regard to application for and allot-
ment of rooms, equipment, rentals, payments, occupancy, govern-
ment of the dormitories, and other information may be had on appli-
cation to Horace S. Ford, Bursar of the Institute.

As the exercises of the school begin at nine o'clock in the morning,
and end by five o'clock in the afternoon, students may conveniently live in
any of the nearer cities or towns on the lines of the various railroads, if
they prefer to do so. The Technology Christian Association keeps a
list of desirable rooms available for students.

EXPENSES
An estimate of expenses for the school year, a period of 38 weeks,

is given below:
For a Period of 38 Weeks

Tuition ................................. $400.00
Board................................... 380.00
R oom ................................... 230.00
Books and materials...................... 90.00

$1,100.00

To assist students in securing employment, either during the
school year or the summer, an Undergraduate Employment Office is
maintained .by the Technology Christian Association. Application
may be made at this office by students desiring to help themselves in
meeting their expenses. Prospective students should, however, realize
that the demands of the Institute curriculum are such as to make it
impracticable to devote a large amount of time to outside employment
during the school year, without danger of permanent impairment of
health. Students from foreign lands, in particular, should clearly
understand that the opportunities to secure remunerative employ-
ment for them are seriously restricted by their unfamiliarity with the
language and business customs of a strange country.

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

General Francis A. 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.
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On the third floor of the building is the gymnasium with lockers
and dressing rooms. There are offices for the various student activities,
squash courts and rooms for handball. There are recreation and read-
ing rooms, an excellent and growing library and on the first floor a
large dining hall with cafeteria service at low prices. In the grill room
a table d'hote lunch is served and other dining rooms are provided for
class dinners and dinners of any Technology organization. In the
basement are found bowling alleys and a billiard room. A matron is
in attendance and excellent opportunities are afforded for the enter-
tainment of guests.

Adjacent to this building are tennis courts; a regulation football
field, which is also used for soccer; a baseball diamond; a quarter-mile
cinder track with a 220-yard straightaway; and accommodations for
the field events.

In order to take care of the needs of the track men for the winter
an outdoor board track with a 70-yard straightaway is provided.
There is near the athletic field, another gymnasium with a regulation
basket ball court. Bleachers which will accommodate approximately
400 are built along one side. In addition there is a movable boxing ring
24 feet square; wrestling mats and indoor jumping pits. Also con-
nected with this building are eight squash courts.

A boathouse on the Charles River is fully equipped with indoor
rowing apparatus, showers, lockers, etc. A number of singles and
wherries are 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.

UNDERGRADUATE ACTIVITIES
Massachusetts Institute of Technology Undergraduate Asso-

ciation. The student government of the undergraduates at Tech-
nology is in the hands of the Institute Committee, a body representing
every important student activity.

The Technology Christian Association. The Technology Chris-
tian Association aims to be of practical service to every student at the
Institute, and to help Technology realize its highest ideals. Its pur-
pose is "to foster among the members of the Institute the best ideals
of Christian living and to enlist them in active Christian service."

All students and members of the Institute who are in sympathy
with the objects of the Association and wish to co6perate in promot-
ing them are eligible to membership.



GENERAL INFORMATION

There are no membership dues, but the Association depends for
support upon the voluntary contributions of the students. The gen-
eral secretary is a cdllege graduate, and gives full time to the direction
of the work. The expenses of the secretarial office are collected from
the alumni and other friends of the Institute, and are expended under
the direction of an advisory board.

Athletics. The purpose of athletics at Technology is not to
develop highly trained athletes, but rather to encourage all students
to participate in some form of physical recreation. The control of
athletics is vested in the M. I. T. Athletic Association, an undergradu-
ate student organization. It is composed of all captains and managers
of varsity teams as working members and assistant managers, and the
officials of class teams as associate members. Funds are secured by
undergraduate dues elsewhere referred to, the dues being collected by
the Technology authorities, but disbursed by the students. An
Advisory Council of Alumni works with the students and exercises
the functions which its name implies.

No attempt is made to concentrate on the few men composing a
single varsity team, but coaching'and instruction is given to all men
reporting for a given sport. As a corollary to this, the success of a
given athletic activity is gauged by the number of men it attracts.
Varsity and class teams are maintained in a wide variety of athletic
exercise. Among the activities may be named: track and field sports,
cross country, rowing, basket ball, boxing, fencing, golf, gymnastics,
hockey, rifle shooting, soccer, swimming, tennis, squash racquets,
wrestling, while class teams only are developed in football and base-
ball. Squads range from the twenty to thirty men who report for
fencing to the two hundred to three hundred men who are interested
in track or in rowing. A coaching system is being gradually developed
for most of these activities.

The physical equipment for the conduct of these various sports
is being steadily improved.

Tech Show. The Tech Show, which is produced each year in
the spring, is a musical comedy written, ftaged, acted and orchestrated
entirely by undergraduates.

Combined Musical Clubs. The Combined Musical Clubs of the
Institute consist of the Glee, Mandolin and Banjo Clubs. The Musi-
cal Clubs are among the oldest activities in the school, the Glee Club
having been founded in the fall of 1880.

Undergraduate Publications. The Tech, the newspaper of Tech-
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nology, established in 1881, is published three times a week through.
out the academic year.

Technique is the yearbook of the Institute and forms a permanent
record of all the notable undergraduate activities. It also contains a
photograph of each member of the Senior Class.

Voo Doo is Technology's monthly humorous publication.
The Tech Engineering News is the professional journal of the

undergraduates and is published monthly throughout the school year.
Its purpose is to disseminate news of scientific and industrial interest
by publishing articles written by prominent alumni and engineers,
the results of original investigations conducted in the Institute labo-
ratories, news of scientific interest and articles on topics of timely
importance.

GENIERAL REGULATIONS
Academic Year. Exercises of the Institute begin on the last

Monday in September and end early in June. The calendar appears
on page 3. The exercises of the Institute are omitted on Massachu-
setts legal holidays, which are January 1, February 22, April 19, May
30, July 4, Labor Day, October 12, November 11, Thanksgiving Day
and December 25.

Summer Session. Subjects are offered which correspond to most
of those given during the regular school year. Certain entrance sub-
jects are also given at the Institute in the summer, the passing of any
one of which will excuse an applicant from taking the regular entrance
examination in that subject.

Professional summer schools in Civil Engineering, Mining Engi-
neering, Metallurgy, Chemistry and Geology are also carried on. This
work is supplementary to that given during the regular terms.

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

Provislonal Admission. All students admitted to any subjects
without having fulfilled the usual preparation requirements are classi-
fled as provisional students in such subjects. Students admitted with-
out examination, students whose work is generally low and students
readmitted to the Institute after dismissal or after withdrawal inci-
dent to low standing are classified as provisional in all subjects.
Provisional admission to any subject may be cancelled at any time
that the work of the student is unsatisfactory.
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Any student taking a dependent subject without a clear record in
each required preparatory subject may be required to drop that sub-
ject at any time if his work is unsatisfactory.

Entrance conditions shall be made up before the beginning of the
second year, except as extension of time or other alternative may for
special reasons be allowed by thA Faculty.

Attendance. After approval ot his registration the student must
attend all exercises, including the final examination in the subjects for
which he is registered. Irregular attendance, habitual tardiness or
inattentiveness may lead to probation. With the exception of an inter-
val 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 no exercises on Saturday after
1 p.m., and the rooms are closed. Students who withdraw during the
term should immediately notify 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
to the Dean of adequate evidence of sickness or other valid reason for
the absence, the Faculty may permit a student whose term work has
been satisfactory to take the next ensuing examination in the subject.

Conditions received at the end of the first term must be' made up
during the second term; those received at the end of the second
term must be made up the following September. A student not
taking an examination at the time stated forfeits the right to such
examination.

The ability of students to continue their subjects is determined in
part by means of examinations, but regularity of attendance andfaith-
fulness to daily duties are considered equally essential.

Health of Students. The Department of Hygiene is organized
to protect and improve the health of students. A clinic is held by a
doctor every morning and afternoon for the care of the sick and
injured, and gymnastic facilities are available for all students. Stu-
dents in the first year are re,,uired to take physical exercise, and have
the option of taking routine gymnastic work in the gymnasium or
substituting one of the competitive sports.

The new Homberg Memorial Infirmary has added greatly to the
existing facilities. This building cares for seventeen ward and private
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room patients and is fully equipped to meet the needs of the Depart-
ment. A moderate charge per diem is made to students who use a
bed in the wards with an increased fee for use of a private room.
Extra charges are made only for special medical or surgical services
or special nursing, medicines or supplies.

Every man is required to have a complete physical examination
each year, and if any defects are found an effort is made to correct
them. With a view to correcting certain defects a course in gym-
nastics is given by an instructor especially trained in this work. Stu-
dents who are found to be markedly underweight may, if they desire,
enter a special class which has been organized to ascertain and remove
the cause of this condition. Accurate measurements are taken at the
first of the year of all the men entering physical training.

At the end of each year bronze medals, the gift of the late Samuel
Cabot, '70, are given to the five students who make the greatest
improvement in strength, measurements, and general gymnastic
efficiency, as indicated by the physical examinations and as shown in
regular class work. Five more students are given Honorable Mention.

Military Science. The War Department has established4 the
following Senior Division Units of the Reserve Officers Training Corps
at the Institute:

Coast Artillery Corps.
Engineering Corps.
Signal Corps.
Ordnance Department.
Air Corps.
Chemical Warfare Service.

All physically fit male students who are citizens of the United
States, under twenty-eight years of age, and who are rated as first-
or second-year students, are required by the rules of the Institute to
register for the basic Military Science subjects.

Students who are permanently physically disqualified -for all
military service will be excused from all Military Science upon the
student's petition, approved by the Medical Director.

Students temporarily disabled may be excused from such portion
of the course as the Medical Director deems advisable.

Students who enter as second-year students will be excused from

the first-year basic Military Science subjects.
Students who have satisfactorily completed the two years of the

basic course and desire to qualify themselves for Reserve Commis-
sions in any of the branches listed above may, with the approval of
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the Professor of Military Science and Tactics and the professor in
charge of his Institute course,enroll for the two years of the Advanced
Course. Students so enrolled receive commutation of rations at the
rate of thirty cents per day from the beginning of the first term of the
third year to graduation in the fourth year.

Conduct. It is assumed that students come to the Institute for
a serious purpose, and that they will cheerfully conform to such regu-
lations as may be, from time to time, made by the Faculty. In case
of injury to any building, or to any of the furniture, apparatus, or
other property of the Institute, the damage will be charged to the
student or students known to be immediately concerned; but if the
parsons who caused the damage are unknown, the cost of repairing
the same 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 respect to its officers.
Conduct inconsistent with general good order, or persistent neglect
of work, or failure to respond promptly to official notices, may be
followed by dismissal. In case the offense be a less serious one, the
student may be placed upon probation.

It is the aim of the Faculty so to administer the discipline of the
school as to maintain a high standard of integrity and a scrupulous
regard for truth. 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 improper means, is regarded by the
Faculty as a most serious offense, and renders the offender liable to
immediate expulsion. The aiding 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 make appeal for special consideration
of his individuaal case. All petitions must be submitted on printed
blanks furnished for the purpose, which may be obtained at the
Information Office, Room 10-100.

Advisers. The Dean is the general consulting officer for stu-
dents, and co6perates with the President in matters touching disci-
pline and general student relations. In cooperation with the Tech-
nology Christian Association a number of upperclassmen are selected
to act as advisers to incoming students. These men are assigned to
students who have taken entrance examinations, and they will help
new men in matters of registration, in the selection of rooms, etc.
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On request to the Dean, advisers from the instructing staff will
also be assigned to new students.

It is not intended that the advisers shall become, in any sense,
guardian of the students assigned to them; nor does the Faculty by
this action assume any responsibility for the conduct of students out-
side the halls of the Institute.

FEES, DEPOSITS, PAYMENTS, ETC.
Tuition Fees. The tuition fee for all students pursuing regular

courses is $400 per year and must be paid in advance as follows: $200
before the opening of each term, the date and hour to be specified in
the Registration Instructions issued prior to the opening of each term.

The tuition fees for students taking Course I-A or VI-A after the
second year or X-A are $134 for the first term and $133 for the two
succeeding terms.

Entrance Examination Fee. The charge for entrance examina-
tions is $10, except that when a candidate takes only one examination
the fee is $5. A candidate will be required to pay the fee for each
period in which he takes examinations. Fees should be paid to the
Bursar, Room 10-180, in advance of the first examination.

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 Registration Fine. A fine of $5 is imposed for late regis-
tration or late payment of tuition. Students should note that regis-
tration is not complete until tuition fees are paid.

Deposits to Cover Chemical Breakage, Military Uniforms, etc.
To cover chemical breakage and military uniforms, all first year men
will be required to make a deposit of $15, from which the laboratory
breakage charges and damage to military uniforms are to be deducted.

All upper classmen and graduate students taking courses requir-
ing the use of the Division of Chemical Laboratory Supplies will be
required to make a deposit of $25 against which supplies and break-
age will be charged.

All deposits must be made at the beginning of the year.
If the total of the breakage, etc., exceeds the amount of this

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

Unused balance of deposits will be returned at the end of the year
upon application, or held for credit the following year.
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No refund of deposits will be made during the school year except
in the case of students leaving the Institute.

Graduate and Undergraduate Dues. From the tuition fee of all
students registered the Institute will appropriate the sum of $3.50 per
term per student ($7 per year) to be used as follows: The proceeds
will be devoted to the promotion of student life at the Institute with
special reference to the physical and social welfare of the students.
No part shall be spent for any class function, athletic event or social
entertainment that is not open without charge to every qualified mem-
ber of the student body in good standing.

These dues will be expended under the general direction of the
Institute Committee subject to the approval of an Advisory Com-
mittee appointed by the Corporation.

Subject to modification, dues will be apportioned as follows:

Institute Committee ....................... $0.36
Class Dues ............................... .44
Athletics ................................. 5.80
Reserve and Contingent Fund............... .40

Payments. No bills are sent. All payments should be made to
Horace S. Ford, Bursar, Massachusetts Institute of Technology,
Cambridge, Mass. Students are strongly advised to make payments by
mail as they will find it greatly to their convenience to do so.

Special students pay, in general, the full fee; but when a few sub-
jects only are pursued, application for reduction may be made to the
Bursar.

Payment is required also for apparatus injured or destroyed in
the laboratories, and for the cost of repair of damage by students to
any other property of the Institute.

SCHOLARSHIPS, FELLOWSHIPS AND PRIZES
UNDBRGRADUATE SCHOLARSHIPS

The Institute holds funds bequeathed or given to it from which
undergraduate scholarships are awarded, and for several years the
amount annually available for this purpose has averaged over
$70,000.

It is the policy of the Faculty Committee on Undergraduate
Scholarships to apply the available scholarship funds to the assistance
of as many well qualified, needy students as possible by assigning, in
general, amounts less than full tuition. Awards are made, except in
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a few special instances, only to students who have completed at least
a year of satisfactory work at the Institute.

The facts considered in making assignments are the needs of the
student and his ability as indicated by his scholastic record. Awards
are divided between the terms of the year and the amount assigsed
to the second term may be cancelled if the recipient's record for the
first term is unsatisfactory.

Applications for undergraduate scholarship aid should be made
not later than February 15 on blanks to be obtained at Room 3-108.
Applications by entering students for the Cambridge Scholarships
should be filed before July 1 of the year in which they plan to enter
the Institute.

The scholarships described below are arranged in the alphabetical
order of their names, the figures in parenthesis being the dates of
establishment:

Elisha Atkins Scholarship Fund (1894). Founded by Mrs. Mary E. Atkins
of Boston with a gift of $5,000.

Edward Austin Fund (1899). By the will of Edward Austin, the Institute
received a bequest of $400,000, the income of which is available for "needy
meritorious students and teachers to assist them in payment of their studies.'

Thomas Wendall Bailey Fund (1914). By the will of Thomas Wendall
Bailey, the Institute received a bequest, the income of which is used "in render-
ing assistance to needy students in the Department of Architecture."

Charles Tldd Baker Fund (1922). By the will of Charles Tidd Baker, the
Institute received a bequest of $20,000, one-half of the net income of which is
"applied each year to the assistance of poor and worthy students."

Billings Student Fund (1900). By the will of Robert C. Billings, the Insti-
tute received a bequest of $50,000 "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 Fund (1915). By the will of Frank W. Boles, the Institute
received a bequest of $10,000 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 Scholarship Fund (1915). By the will of Hannah B.
Abbe, the Institute received a bequest of $10,000 to constitute a fund "known
as the Jonathan Bourne Scholarship Fund, the income only to be used in aid
of deserving students."

Harriet L. Brown Scholarship Fund (1922). By the will of Harriet L.
Brown, the Institute received a bequest "to be held in trust as a scholarship . . .
the income 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."

Cambridge Scholarships (1916). 'A limited number of scholarships is granted
to students entering the frst year class at the Institute who are graduates of
schools in Cambridge and children of legal residents of that city. These scholar-
ships are for full tuition and are awarded by competition on the results of the
regular entrance examinations. They are confined to students who make appli-
cation furnishing evidence of need, and who obtain clear entrance records. hey
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way be continued in the second, third and fourth years upon application, pro-
viding the holder maintains a satisfactory scholastic record and continues to
furnish evidence of need. Forms of application for these scholarships, including
complete regulations concerning them, may be obtained at Room 3-108. Appli-
cations by entering students should be filed before July 1 of the year In which
they plan to enter the Institute.

Camp Devens Scholarship (1926). This scholarship was established by the
Institute and is awarded to the member of the Citizens Military TrainingCamp
at Camp Devens, Massachusetts, selected from the "Whites" or the "Blues,
based on the re orts and records transmitted to the First Corps Area Head-
quarters of the United States Army. Applicants must be men who have not
sufficient funds to pay all expenses while at Technology, and must either pass,
or have passed, the entrance examinations to the lIstitute. The scholarshi
will be awarded for the freshman year and will be renewed for the second and
succeeding years upon application, providing the holder maintains a satisfactory
scholastic record and continues to furnish evidence of need.

Mabel Blake Caue Fund (1920). By the will of Caroline S. Freeman, the
Institute received a bequest of $25,000 to constitute "a fund known as Mabel
Ble Case Fund, income to be used to aid deserving students (preferably women)
who are in need of assistance."

Nino Tesher Catlin Scholarship Fund (1926). From Maria T. Catlin, the
Institute received a gift 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
... if possible . .. to a member of the Lambda Phi Fraternity."

Lucius Clapp Scholarship Fund (1905). From Lucius Clapp, the Institute
received a gift to form a fund of which the net income is used 'to aid worthy
students who may not be able to complete their studies without help."

Class of '96 Scholarship Fund (1923). This fund was received from the
M. I. T. 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 ven to
descendants of members of the Class of 1896, including freshmen an grants
from this fund are to be considered as loans to be repaid by the recipients when
and if able.

Lucretia Crocker Scholarship Fund (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 Institute."

Isaac W. Danforth Scholarship Fund (1903). By the will of James H.
Danforth, the Institute received a bequest of $5,000 for scholarship purposes as
a memorial to his brother, Isaac Warren Danforth.

Ann White Dickinson Scholarship Fund (1898). By the will of Ann White
Dickinson, the Institute received a bequest of $40,000 "to establish free scholar-
ships in M. I. T... .such persons enjoying benefit ... shall be worthy young
men of American origin."

Thomas Messinger Drown Scholarships (1928). By the will of Mary Frances
Drown, the Institute received a beguest of $5,000, the net income of which was
"to be used to establish scholarships for deserving undergraduate students, to
be known as the Thomas Messinger Drown Scholarships."

Farnsworth Scholarship (1889). Founded by Mrs. Mary E. Atkins of Boston
with a gift of $5,000.

Charles Lewis Flint Scholarship Funct (1889 . By the will of Charles L.
Flint the Institute received a bequest of $5,000, the income of which was desig-
nated for the "support of some worth student, preference to be given to some
graduate of the English High School, oston."

Sarah 8. Forbes Scholarship Fund (1918). Originally afund of $2,800
given in trust in 1888 by Sarah S. Forbes to William Barton Rogers and Henry
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S. Russell, trustees, and transferred by them in 1913 to the Institute. The in-
come is available "for the maintenance and education of a scholar in M. I. T."

Norman H. George Fund (1919). By the will of Norman H. George, the
Institute received a bequest "to be used for the assistance of needy and worthy
students in obtaining an education in M. I. T."

Health Education Scholarshps 1928). Two scholarships carrying full
tuition oen to young women preparig themselves for professional work in
Health Education have been established- by the Institute. These scholarships
are awarded before the last day of July each year upon the basis of previous
academic record, professional accomplishment in the field of health or ol educa-
tion, need, and likelihood of future contribution to Health Education. Applica-
tion for these scholarships should be made directly to the Head of the Department
of Biology and Public Health.

George Hollingsworth Scholarship Fund (1916). By the will of Rose Hol-
lingsworth, the Institute received a bequest of $5,000 to found a scholarship to
be known as the George Hollingsworth Scholarship.

T. Sterry Hunt Scholarship Fund (1894). By the will of T. Sterry Hunt,
for seven years Professor of Geology at Technology, the Institute received a
bequest of $8,000 to found a scholar p in his name. This scholarship Is restricted
to students of Chemistry and preference is given to those in the higher years.

William F. Huntington Scholarship Fund (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 students in Civil
Engineering."

David L. Jewell Fund (1928). By the will of Col. David L. Jewell, of Wol-
laston, Quincy, Norfolk County, Massachusetts, the Institute received a bequest
of $25,000 "to establish a fund 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 Scholarship (1886). Established by the gift of Nabby Joy and created
pursuant to a decree of the Supreme Judicial Court of Massachusetts for the
benefit of "one or more women studying Natural Science at M. I. T."

William Litchfield Scholarship Fund (1910). By the will of William Litch-
field the 'institute received a beauest of $5,000 to establish "a single scholarship
. . .nown as William Litchield Scholarship, income to be awarded and paid
annually to such student in said Institute as may, upon a competitive examina-
tion, be determined by the President of said Institute to be entitled thereto for
excellence in scholarship and conduct."

Elisha T. Loring Scholarship Fund (1890). By the will of Elisha Thacker
Loring, the Institute received a bequest of $5,000, the income of which is avail-
able for "the assistance of needy and deserving pupils."

Lowell Institute Scholarship Fund (1923). This fund was received as a
gift from the alumni of the Lowell Institute School to found an M. I. T. scholar-
ship for graduates of that school.

George H. May Scholarship Fund (1914). From George H. May of the
Class of 1892, the Institute received a gift of $5,000 to provide a scholarship
"to assist graduates of the Newton High Schools who are students at M. I. T.
and who have been recommended as eligible by the Superintendent and Head
Masters of the Newton High Schools." Beneficiaries under this fund are expected
to issue a note agreeing to repay th- face value, without interest, oframounts
received.

Milton High School Scholarship Fund (1885). Founded by the Institute
in recognition of contributions from residents of Milton. This scholarship is
conferred upon such former pupils of the Milton High School in good standing
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at the Institute as the Master of that school and the School Committee of the
town may select.

James H Miilees Scholarship Fund (1886). From James Buchanan
Miees of Glasgow, Scotland, the Institute received a gift of $2,500 to con-
stitute 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,"

Nichols Scholarship (3395). By the uill of Mrs. Betsy F. W. Nichols,
the Institute received a be4uest of $5,000 to constitute a scholarship called The
Nichols Scholarship in memory of her son William Ripley Nichols of the Clas
of 1869, for sixteen years Professor of General Chemistry at the Institute. Pref-
erence in the award is given to students in the Course in Chemistry.

Charles C. Nichols Scholarship (1904). By the will of Charles C. Nichols,
the Institute received a bequest of $5,000 to constitute a scholarship.

John Felt Osgood Scholarship Fund (1909). By the will of Eliza B. Osgood,
the Institute received a bequest of $5,000 "to establish and maintain a scholar-
ship in Electricity in memory of my husband, John Felt Osgood."

George L. Parmelee Scholarship Fund (1921). By the will of George L.
Parmelee he bequeathed to the Institute "one third of my property and estate,
interest thereof to be used for tuition of worthy students, either special or regular,
according to the direction of the Faculty."

Richard Perkins Scholarship Fund (1887). By the will of Richard Perkins,
the Institute received $100,000, the income from half of which is available for
the "support of free scholarships in said Institute."

Alumni Regional Scholarships (1926). As a means of obtaining the cooper-
ation of alumm in various Technology centers in attracting to the Institute
students of exceptional ability and promise from all parts of the United States,
several Regional Scholarships car ing an award of full tuition have been estab-
lished. These awards are open to erican citizens of good character and health
whose standing in their preparatory school studies has been high. An applicant
must have passed his entrance examinations with a good record and have ful-
filled all other'requirements for admission.

William Barton Rogers Scholarship (1904). In commemoration of the early
association of President William Barton Rogers with William and Mary College
of Virginia, the Institute established a scholarship with the value of $400 a year,
to be known as the William Barton Rogers Scholarship. It is granted to a student
nominated by the faculty of William and Mary College.

John P. Schenkl Scholarship Fund (1922). By the will of Johanna Pauline
Schenkl, the Institute received a bequest of $20,000 "to be held in trust to
establish one or more scholarships in the Department of Mechanical Engineer-
ing" in memory of her father, John P. Schenkl.

Thomas Sherwin Scholarship Fund (1871). Founded with a gift of $5,000
from the English High School Association in memory of Thomas Sherwin. Hold-
ers of this scholarship must be graduates of the English High School of Boston
and must be pursuing a regular course at the Institute.

Stevenson Taylor Scholarship (1928). The American Bureau of Shipping
has established a scholarship in memory of Stevenson Taylor, its late President.
The scholarship, which is tenable for two years, carries an annual stipend of
$500 and is awarded in alternate years to a deserving third-year student (who
must be an American citizen) in the Ship Operation Option of the Course in
Naval Architecture and Marine Engineering. Applicatiors should be made
directly to the Head of the Department of Naval Architecture and Marine
Engineering.

Samuel E. Tinkhaim Fund (1924). By a gift from the Boston Society of
Civil Engineers, this fund was established to aid a worthy student in Civil ngi.
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nearing. The Institute is required to advise the Society annually of the dispo-
sition of this income.

F. B, Tough Scholarship (1924). This fund Is established "for the purpose
of extending financial assistance to worthy students." Preference is given to
students in Mining or Oil Production.

Susan hm Scholarship Fund (1892). From Susan Upham the Institute
receiveda Piof $1,000, the income to be used "to assist students deserving
finanial ."

Samson R. Urbino Fund (1927). By the will of Samson R. Urbino the
Institute received a bequest of $1,000, the income of which is "to be used to
aid students who need assistance, Germans preferred."

Vermont Scholarship (1924). From Redfield Proctor of the Class of 1902,
the Institute received a gift of $6,000 (in 1928 increased to $8,000) 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 by the alumni of the State of Vermont to "some
worthy student . . . preferably from Vermont, who shall meet regular scholastic
and other requirements."

Ann White Vose Scholarship Fund (1896). By the will of Ann White Vose
the Institute received a bequest of $25,000 "plus one-half of the remainder o
my estate ... to establish free scholarships in M. I. T.. .. such persons enjoy-
ing benefit ... shall be worthy young men of American origin."

Arthur M. Waltt Mechanical Engineering Scholarship Fund (1925). By
the will of Arthur M. Waitt, the Institute received a bequest of $10,000, the
ineime of which is used in "assisting needy and deserving students in the second,
third and fourth year classes of the Mechanical Engneering Course of said
Institute."

Louis Welsabein Scholarship Fund (1915). By the will of Louis Weiss-
bein; the Institute received a bequest of $4,000 "to found a scholarship to be
awarded each year to a promising student, preference, 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 possi-
ble to Jewish students in the Department of Architecture.

Frances Erving Weston Scholarship Fund (1912). By the will of Frances
Erving Weston, the Institute received a bequest, the income of which is avail-
able "to aid a native born American Protestant girl of Massachusetts."

Samuel Martin Weston Scholarship Fund (1912). By the will of Frances
Erving Weston, the Institute also received a bequest to found a scholarship in
memory of her husband, Samuel Martin Weston. The income from this fund
is available "to aid a native born American Protestant boy, preference to be
given one from Roxbury."

Amasa J. Whiting Fund (1927). By the will of Mary W. C. Whiting, the
Institute received a bequest of $2,000 '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."

t onathan Whitney Fund (1912), By the will of Mrs. Francis B. Greene,
the Institute received a bequest, the income of which is "applied to assist poor
and deserving young men and women obtaining an education at M. I. T."

Morrill Wyman Fund (1915). By the will of Morrill Wyman, the Institute
received a bequest, the income of which is "applied in aid of deserving and

students, but without exclusion in regard to rank upon the under-
at If in after life the person receiving aid shall find it possible, he

shall E burse the said fund for moneys so applied, but there shall be no legal
obligation to make such reimbursement,"

The .outh's Co panion Ssho clr (1926. Through it. department
known as the Y. C. Lab, a junior nationa centific society compose of bys
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interested in engineering, technical and scientific pursuits, the YouhI's Cox-
fanson established a four-year scholarship carrying full tuition. The award is
made by the Governors of the Y. C. Lab to an applicant who haa passed the
entrance requirements of the Institute. Continuance of the scholarship during
the second and succeeding years depends upon the recipient maintaining a satis-
factory scholastic standing.

FELLOWSHIPS AND GRADUATE SCHOLARSHIPS
Fellowships and graduate scholarships amounting to approxi-

mately sixty-three thousand dollars will be available in 1929-30 to
assist students in pursuing graduate work leading to the Master's
and Doctor's degrees.

Applications for financial aid should be filed with the Secretary
of the Committee on Graduate Courses and Scholarships on or before
the first of March. This rule applies both to original applications
and to renewals of previous grants. If funds are available, appli-
cations for grants will be considered during the school year.

An application for scholarship aid must be accompanied by an
application for a course of advanced study leading to the Master's
or Doctor's degree and an official transcript of the applicant's college
record, if these papers have not been filed previously. Both appli-
cations must be made on forms which may be obtained from the
Dean of Graduate Students or the Secretary of the Committee on
Graduate Courses and Scholarships.

In the award of graduate scholarships the committee will con-
sider first, the ability of the candidate to pursue advanced study and
research; second, his pecuniary need. Scholarship awards become
available in two installments, namely at the beginning of each of the
two regular terms. Grants are not made unreservedly, but their
continuance from term to term is dependent on the recipient main-
taining a satisfactory standard of scholarship.

The awards made to students proceeding towards the Master's
degree will in general be in sums sufficient to cover tuition, that is,
$400. The some is true of awards made to students proceeding
towards the doctorate, who have not previously been in residence at
the Institute for at least one term.

A limited number of traveling scholarships are open to Institute
graduates and to members of the instructing staff. Students plan-
ning to study abroad should consult the Dean of Graduate Students
in regard to special privileges offered by universities and technical
schools of various countries in cooperation with the Institute of Inter-
national Education.
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The recipient of a scholarship grant is expected to complete the
period of study for which he has received the grant. In case he dis-
continues his work before the end of such period he will be expected to
refund the entire amount of the grant received, unless released there-
from for satisfactory reasons by the Committee on Graduate Courses
and Scholarships.

FELLOWS
A student who is working for the degree of Doctor of Philosophy,

Doctor of Science or Doctor of Public Health, either at the Institute
or under an Institute grant at another institution, may, as a mark of
distinction, be appointed a "Fellow" upon the recommendation of the
Faculty. A certificate of appointment bearing the seal of the Institute
and signature of the President and of the Secretary of the Corporation
will be issued to each fellow upon the approval of his appointment by
the Corporation.

Holders of Institute Traveling Fellowships are expected to pre-
sent to the Secretary of the Committee on Graduate Courses and
Scholarships on or before the first of April and the first of October of
each year a full report of the progress of their work. This report
should include not only a statement of all lectures and laboratory
courses attended and special courses of reading and study pursued,
but also an account of the progress of the research or other original
investigation upon which they are engaged. Mention should also be
made in the case of study abroad of the extent to which vacation time
has been utilized in travel or general study.

Fellows who have studied abroad under Institute grants may be
requested to give at the Institute one or more lectures embodying the
result of their advanced study and research at some time subsequent
to the conclusion of their graduate work, the subject, number of
lectures, and time at which they are to be given to be arranged in con-
sultation with the professor in charge of the department of study in
which the fellowship was awarded.

ENDOWMENT FUNDS APPLICABLE TO FELLOWSHIPS AND
GRADUATE SCHOLARSHIPS 1929-1980

Austin Fund (1899). Founded by a bequest of Edward Austin, to assist
meritorious students and teachers In the pursuit of their studies. From this fund
approximately $24,000 will be available for graduate scholarships to meet the
tuition fees of full time students and of memnbers of the Instructing Staff who
are working towards the Master's or Doctor's degrees.

Austin Research Fellowship (1909). Carrying an award of $1,000, open to
candidates for the Doctor's degreees who have shown exceptional ability In the
field of research.
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Jonathan Whitney Fund (1912). The income from this fund, established
by Mrs. Prances B. Gree*, is avilable for the purpose of aiding students who
need financial assistance in obtaining an education at the Institute; 82,000 avail-
able for tuition of graduate students.

Willam Sumner Boles Fellowshi (1924). Founded by William P. Bolles,
to establish and maintain either a felowship, a traveling scholarship or a resi-
dent scholarship, the recipient to have character, ability or promise. Stipend
$1,280.

Malcolm Cotton Brown Fellowship (1922). Established by Charles A. Brown
and Caroline C. Brown in memory of their son, Lieut. Malcolm Cotton Brown,
'19, for the purpose of stimulating advanced study and research in Physics. The
income is available annually to a senior in high standing in the course in Physics.
Only in exceptional cases where the recipient has greatly distinguished himself
is the award made for a second year to the same student. Stipend $1,000.

HeR Saltonsta Fellowship (1901). Founded by the bequest of Henry
Saltonstall. The income to be used to aid students, whether undergraduates
or graduates, pursuing advanced courses. Stipend $550.

James Savage Fellowship (1873). Founded by the late James Savage, the
income to be awarded to a graduate student of the Institute, or of some similar
institution of equal standing, who wishes to engage in the advanced study of
some branch or branches of kowledge taught in the Institute. Stipend $600.

Susa N. Swett Fellowship (1888). Founded by Susan H. Swett, the income
to support a graduate student. Awarded annually to a student specially fitted
to pursue advanced study. Holder to be a graduate of the Institute, or of some
siilar institution of equal standing, and to be reeligible for a second year.
Stipend $00.

Louis Francisco Verges Fellowship (1924). Established by Caroline A.
Verges, the income to be awarded to a meritorious student, either graduate
doing research in the field of the sugar industry, or if there be no such candidate,
an undergraduate in the Department of Civil Engineering. Stipend $500.

Charles R. Dalton Scholarship (1896). Founded by Charles H. Dalton, the
income to be used for the payment of fees of American male students, graduates
of the Institute, who may Wish to pursue advanced chemical study and research,
especially applicable to textile Indutstries. Stipend $80.

Moore Traveling Fellowship (1914). The income from a fund, the gift of
Mrs. F. Jewett Moore, is available to assist some Institute graduate who wishes
to continue studies in Europ, especially in Organic Chemistry. Preference will
be shown to one who has inguished himself in this subject while an under-
graduate. Stipend $700.

loen U. Richards Memorial Research Fund (1912). Established by sub-
scription. The income of this fund will be devoted to the promotion of research
in Sanitary Chemistry, the branch of science to the development of which Mrs.
Richards so greatl buted. The income will be utiied by the Institute
for the award flowships to advanced students competent to pursue this line
of research, for the employment of research assistants and in such other ways
as will best promote investigation in the field in queston.

Richard Lee Russel Fund (1904). Founded by Theodore B. Russel in
memory of his brother Richard Lee Russel. The income to be devoted to assist-
ing some worthy student of high standing in the Department of Civil Engineer-

to continue his studies either as postgraduate or undergraduate. Stipend

Willard R. Perkins Fund (189). Founded by a bequest of Willard B.
Perisof the Clans of '72. The income, amouniting to one thousand dollars,

b every fourth year for a traveling scholarship in Architecture. (Available
19"1).1

Rebecca X Josn Graduate Soholarship Fund (1924). The income from
this fund is available as a loan to students pursuing advanced work in Chemical

1 '7 '1"
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Engineerlng. Any student receiving benefit from this fund is expected to abstain
from smoking and the use of tobacco in any form.

Collamore Fund (1916). Bequest of Helen Collamore, the income to be
applied primarily to the aid of women students in graduate courses; $700 available.

Henry Bromfeld Rogers Fund (1921). Founded by Anna Perkins Rogers.
The income from this fund is used for fellowships or scholarships for women
graduates of the Institute or other colleges, whose graduate work Is carried on
at the Institute; $1,200 available.

SPECIAL FELLOWSHIPS AND GRADUATE SCHOLARSHIPS, 1929-1980
Institute of Technology Graduate Scholarships. Open to students in all

Departments; $17,000 available.
Traveling Fellowship In Architecture. Fifteen hundred dollars to be devoted

to travel and study abroad under the direction of the Department of Architecture.
This fellowship is open to regular and special students who have passed at least
two consecutive years in the school, one of which must have been in the graduate
year.

Crane and Sloan Research Fellowship in Automotive Engineering. Estab-
lished by Henry M. Crane and Alfred P. Sloan, Jr. Several fellowships, each
carrying a stipend of $1,000, are available to properly qualified graduate stu-
dents engaged upon fundamental research in the field of Automotive Engineering.

du Pont Fellowship. Offered by the du Pont de Nemours Company; oen
to graduate students in Chemistry and Chemical Engineering. Stipend 50.

du Pont Scholarship. Donated by the du Pont de Nemours Company and
open to a student in Mechanical Engineering. Stipend 400.

Daniel Guggenheim Fellowship In Meteorology. Established by the Daniel
Guggenheim Fund for the Promotion of Aeronautics Inc. Open to graduate
students, properly qualified to undertake advanced worik in Meteorology. Stipend
$1,000.

Nickerson Fellowship (1929). Offered by William E. Nickerson. Open to a
graduate of the Institute, of high scholarship attainments. Stipend 60.

Proctor Fellowship in Physics (1929). Offered by Redfield Proctor. Open
to a graduate of high standing in the senior class of the Department of Physics
for graduate study Physics abroad. Stipend $1,000.

Swope Fellowships. Offered by Gerard Swope. Two fellowships, one of
$1,000 and one of $500, have been established to enable students in the Honors
Group in the Department of Electrical Engineering to proceed with graduate
study, and one fellowship of $1,000 has been established for a similar purpose in
the Department of Phycs.

Textile Research Fellowship. Offered by the Arkwright Club to encourage
properly qualified students to pursue graduate study and research in the field
of textiles; $2,000 available.

PRIZES
The following annual pries are offered to the students of the Department

of Architecture, and are awarded through competitions in Design.
The Boston Society of Architects' Prize. The gift of the Society. A prize

of one hundred and fifty dollars for the best design submitted by a present or
former student of Harvard, Technology or the Boston Architectural Club on
one of the regular conjunctive programs.

The Chamberlin Prize. The gift of Mr. W. B. Chamberlin, class of 1877.
Twenty-five dollars awarded to a student in the graduate class in Design.

The I. W. Chandler Prizes. The gift of the alumni of the Department and
of Professor Chandler's friends. Five pries of ten dollars each awarded for
sketch problems in the third, fourth and graduate years.
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The "Class of 1904" Prize. The gift of the clan of 1904. A prize of fif-
teen dollars awarded to a student in the junior cla In Design.

Rotch Prizes. The gift of Mr. Arthur Rotch. Two prizes of two hundred
dollars awarded at the end of the senior year to the regular and the special stu-
dent having the best general records. The special student must have spent at
least two years in residence to be eligible.

Student Medal of the American Institute of Architects. This medal Is
awarded on the recommendation of the Department to the member of the grad-
uating class whose record for the course is the best.

Department of Architecture Medals. At the end of each academic year the
bronze medal of the Department Is given to the winner of each prize, also to
students in Grades IV and V with the highest number of "medal' values.

Summer Sketching Prizes. A prize of twenty-five dollars for the best
set of outdoor summer sketches in pencil or pen and ink, and a prize of equal
amount for the best set of outdoor summer sketches in water colors or wash.

Wiilgm R. Ware Prires. In memory of the founder of the department.
Fifty and twenty-five dollars for first and second prizes for weck-end conjunc-
tive problems with Harvard and the Boston Architectural C.'

The following annual prize is offered to students in hi Department of
Naval Architecture and Marine Engineering:

American Bureau of Shipping Prize. The American Bureau of Shipping
awards a prize of one hundred dolars in gold annually to the student graduating
In Naval Architecture and Marine Engineering who attains the highest average
in scholarship throughout for the last two years of the course. The prize is
awarded to American citizens only.

The following prize is offered to students in Aeronautical Engineering:
James Means Prize Fund. An annual prize is to be given for a paper on

an aeronautical subject.

COURSES OF STUDY OFFERED
The Institute gives instruction in English, History and Political

Science, and in other general studies which are essential to a liberal
education. It also gives a thorough training in the fundamental
sciences of chemistry, physics and mathematics, and in the important
application of the principles of these sciences to the various branches
of engineering and applied science. It lays far more stress on the
development of the power to deal effectively with new engineering or
scientific problems than on the acquirement of an extensive knowledge
of details. In order to attain these results, much of its classroom
instruction is given to small sections of students, and in its labora-
tories and drawing-rooms students receive a large amount of personal
attention. The independent solution of assigned problems forms a
large part of nearly all its courses. A large proportion of liberal studies
of a literary and general scientific character are insisted upon and
courses upon technological methods and other highly specialized sub-
jects are largely excluded; for, while the latter are sometimes impor-
tant in special industries, they are not essential to a broadly trained
engineer, who can readily acquire later the necessary technical knowl-
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The "Class of 1904" Prize. The gift of the class of 1904. A prize of fif-
teen dollars awarded to a student in the junior class in Design.

Rotch Prizes. The gift of Mr. Arthur Rotch. Two prizes of two hundred
dollars awarded at the end of the senior year to the regular and the special stu-
dent having the best general records. The special student must have spent at
least two years in residence to be ehgible.

Student Medal of the American Institute of Architects. This medal is
awarded on the recommendation of the Department to the member of the grad-
uating class whose record for the course is the best.

Department of Architecture Medals. At the end of each academic year the
bronze medal of the Department is given to the winner of each prize, also to
students in Grades IV and V with the highest number of "medal' values.

Summer Sketching Prizes. A prize of twenty-five dollars for the best
set of outdoor summer sketches in pencil or pen and ink, and a prize of equal
amount for the best set of outdoor summer sketches in water colors or wash.

Willim R. Ware Prires. In memory of the founder of the department.
Fifty and twenty-five dollars for first and second prizes for week-end conjunc-
tive problems with Harvard and the Boston Architectural Club.

The following annual prize is offered to students in the Department of
Naval Architecture and Marine Engineering:

American Bureau of Shipping Prize. The American Bureau of Shipping
awards a prize of one hundred dollar, in gold annually to the student graduating
in Naval Architecture and Marine Engineering who attains the highest average
in scholarship throughout for the last two years of the course. The prize is
awarded to American citizens only.

The following prize is offered to students in Aeronautical Engineering:
James Means Prize Fund. An annual prize is to be given for a paper on

an aeronautical subject.

COURSES OF STUDY OFFERED
The Institute gives instruction in English, History and Political

Science, and in other general studies which are essential to a liberal
education. It also gives a thorough training in the fundamental
sciences of chemistry, physics and mathematics, and in the important
application of the principles of these sciences to the various branches
of engineering and applied science. It lays far more stress on the
development of the power to deal effectively with new engineering or
scientific problems than on the acquirement of an extensive knowledge
of details. In order to attain these results, much of its classroom
instruction is given to small sections of students, and in its labora-
tories and drawing-rooms students receive a large amount of personal
attention. The independent solution of assigned problems forms a
large part of nearly all its courses. A large proportion of liberal studies
of a literary and general scientific character are insisted upon and
courses upon technological methods and other highly specialized sub-
jects are largely excluded; for, while the latter are sometimes impor-
tant in special industries, they are not essential to a broadly trained
engineer, who can readily acquire later the necessary technical knowl-
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edge. The system of instruction dirers from the university plan of
education in that cultural studies are closely correlated and inter-
woven with the professional work, while under the latter plan the two
groups of studies are ordinarily pursued successively, in separate
undergraduate and graduate schools. The Institute lays, moreover,
especial emphasis on training in science and scientific methods, not
only as an essential to professional success, but as an important ele-
ment in culture and in life. Its courses differ from those of many col-
leges, in that electives are introduced to a much less extent, in the
belief that better results are obtained by prescribing, after the student
has selected the profession for which he desires to prepare himself, the
principal studies which he is to pursue. He is given, however, the
choice among groups of elective studies relating to different branches
of his profession and between a variety of electives in the group of
general studies.

The sum of the time assigned to exercises and of that estimated
as being normally necessary for the outside preparation for them in
all courses is from forty-eight to fifty hours each week.

Following the first, second or third year, certain of the profes-
sional courses require attendance at summer classes.

In addition to the prescribed subjects, all students in-most regu-
lar courses are required to devote a specified amount of time to elective
work in General Studies.

Courses of study leading to the Bachelor's degree are offered in
the several branches of science and engineering named below. (See
pages 67 to 136 for course schedules.)

Special attention is, however, called to the fact that admission
to the Institute does not guarantee subsequent admission to any
particular professional course nor to certain special courses, which
may be open only to the extent of professional equipment and may be
restricted to citizens of the United States or to minors whose parents
are citizens of the United States.

Aeronautical Engineering, Course XVI.
Architecture, Course IV.
Architectural En eering, Course IV-A.
Biology and Pubic Health, Course VII, with options in Biology

and Public Health (1), Industrial Biology (2) and Public Health
Engineering (3).

Building Construction, Course XVII.
Chemical Engineering, Course X, and Chemical Engineering

Practice, X-B.

- _:_, Z.. - I mom-""
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Chemistry Course V.
Civil Engineering, Course I, with options. (1) General; (2)

Transportation Engineering and (3) Hydroelectric Engineering.
Also Co6perative Course in Railroad Operation, I-A.

Electrical Engineering, Course VI. Also option in Communi-
cations Engineering, VI-C, and Co6perative Course in Electrical
Engineering, VI-A.

Electrochemical Engineering, Course XIV.
Engineering Administration, Course XV, with options in Civil,

Mechanical and Electrical, and Chemical Engineering.
General Science, Course IX-A.
General Engineering, Course IX-B.
Geology, Course XII.
Mathematics, Course IX-C.
Mechanical Engineering, Course II.
Mining Engineering and Metallurgy (including Petroleum Pro-

duction), Course III, with options in Mining Engineering (1), Petro-
leum Production (2), Metallurgy (3) and Physical Metallurgy (4).

Military Engineering.
Naval Architecture and Marine Engineering, Course XIII (1)

with an option in Ship Operation (2).
Physics, Course VIII.
Sanitary Engineering, Course XI.

In most of these courses distinct options or electives in profes-
sional subjects are offered which enable the student to concentrate
more of his attention upon some one side of his profession. In no
case, however, is the specialization carried so far as to preclude a
thorough training in all the fundamental branches of the subject.

It will be observed that in addition to the courses in the various
branches of engineering, the Institute offers courses in the other
important branches of applied science. Thus the courses in industrial
chemistry, metallurgy, public health and industrial biology serve to
prepare students as scientific experts and for professional positions in
manufacturing establishments and government laboratories. Thor-
ough Courses in pure science, namely, in chemistry, physics, biology,
geology and general science, are also offered. These give the training
required for teaching positions in technological institutions, colleges
and preparatory schools, and for research positions in the departments
of the Government, the industries and in private laboratories. The
course in Biology and Public Health furnishes, too, an exceptional
training for the subsequent study of medicine in medical schools of
the graduate type. Special opportunities leading to the Certificate
in Public Health and in Public Health Education are also offered.
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The course in Architecture is a course of an artistic as well as a
scientific character, involving a large amount of instruction and train-
ing in the fine arts.

The course in Engineering Administration provides a training
for men who expect to enter upon administrative work in enterprises
which demand a knowledge of scientific and engineering principles.

Choice of Professional Course. All these courses, except Archi-
tecture, are identical in the first year. The student therefore may
change his course of study at any time before the beginning of the
second year. In ntaking the choice, of course, the primary considera-
tion should be the student's tastes and aptitudes, as shown by the
results of his previous work at the Institute and in his preparatory
school, rather than any supposed pecuniary or other advantages
attaching to special professions.

General Studies. The object of these studies is to promote
breadth of intellectual interest. Most of the student's time beyond
the second year is necessarily devoted directly or indirectly to increas-
ing his future professional efficiency and even in the earlier years this
has been the underlying purpose of most of the work. Without at-
tempting any discrimination between general and professional, or
liberal and technical studies, the Faculty has aimed to include in the
list of general studies subjects so far removed from the professional
field that the student shall acquire in some measure new points of
view and a wider mental horizon. Even subjects which have an
implied relationship to the professional fields are presented with such
emphasis on their broader general aspects as to serve the purpose
indicated.

PROFESSIONAL SUMMER SCHOOLS
To bring the students into closer relations with the practical side

of their professions, professional summer schools are held in the
departments of Civil Engineering, Mining and Metallurgy and
Geology. The students, accompanied by instructors, give their time
to fieldwork, or visit and report on mines or industrial establishments.

Summer School of Civil Engineering. With the exception of
brief courses in the manipulation and use of the tape, compass, transit
and level, the entire fieldwork in surveying and railroad engineering
is given at Camp Technology on the shore of Gardner's Lake near
the village of East Machias, Maine. This locality is well adapted
for the carrying out of all the operations involved in the various prob.
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lems of plane surveying; for performing the fieldwork necessary for the
making of large and small scale topographic maps; and for the mak-
ing of railroad location surveys. Gardner's Lake is specially favorable
for carrying on the fieldwork necessary to hydrographic surveying.
The Machias and East Machias rivers are available for stream gaging
by means of floats and by the various types of meters. Some of the
smaller streams afford opportunity for weir measurements.

The camp property comprises about eight hundred and fifty
acres of rolling land in the form of a strip varying in width from one-
fourth to one mile with a shore line of five miles on the lake. The main
group of buildings consists of an administration building connected
by covered passages with buildings on either side and in the rear. This
group of buildings contains three recitation rooms accommodating
some one hundred and thirty students, a drafting room with space
for seventy-two students, a dining room seating one hundred and
sixty, office accommodations for an instructing force of twenty-four,
a large lounge room, three sleeping rooms, a camp store and post office,
an instrument room, kitchen, icehouse, toilet room and lavatories, and
a dormitory for the service staff. Sleeping quarters for students are
provided in eight wooden barracks, each containing six double rooms;
tents on raised platforms are also available for twenty students. An
additional barracks building is used by members of the faculty in
residence at the camp, and another large wooden building furnishes
sleeping accommodations for other members of the instructing staff.
The latter building also provides drafting space for twenty-four. The
camp is equipped with excellent sanitary facilities, a wholesome water
supply from driven wells and an electric light plant. An infirmary
which serves as an emergency hospital contains the quarters of the
physician who is in constant attendance throughout the camp session.

The camp is intended primarily for students of Courses I, I-A,
XI, and XV Option 1, but students from other courses having the
requisite ,eparation will be admitted.

The tuition fee is $100. The cost of operating the camp during
the session is shared equally by those in attendance. Deposit for
board and incidental expenses is $100. *

Summer School of Surveying for Mining Engineers and Geolo-
gluts. Surveying, 110, which is given at the Summer Mining Camp
at the Scrub Oak Mine near Dover, N. J., includes topographic
surveying, levelir and mine surveying. It is required for students
in Course III, Options 1 and 2, between their second and third year;
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and for students in Course XII, between their third and fourth
year. The camp, which is about two hours' distance from New York
City, on the Lackawanna Line, has been selected because of its
unequaled situation with reference to mines, famous geological expo-
sures and topography. The fee is $100. Deposit for board and inci-
dental expenses is $85.

Summer School in Mining Practice. Mining Practice, 3'08,
required of all students in Course III, Options 1 and 2, either between
the second and third or between the third and fourth years, is given at
the Summer Mining Camp. The fee is $10; deposit for board and
incidental expenses, $20.

Summer School of Metallurgy. Plant Visits '60, required of all
students in Course III, Options 8 and 4, and any others planning to
register for Metallurgy 3'41, 3411, 843 or 8'481. A number of Metal-
lurgical plants in eastern Pennsylvania and New Jersey are visited.
There is no registration fee, but each student will pay his own expenses
estimated at $75 round trip from Boston.

Summer School of Surveying. Students in Courses III, Option
8, VI and VI-A are required to take Surveying and Plotting, 1'02, in
the early part of the summer following their second year. The instruc-
tion is given in Cambridge and vicinity. The fee for this course is $30.

Summer School in Field Geology. A ten-day summer course in
an area in the Highlands of New Jersey where an interesting geological
history is presented, and where Cambrian and Ordovician sediments
are conspicuously folded and faulted. Instruction and practice is
given in detailed geological mapping and in field methods of geological
work. September 13 to 23 inclusive. Tuition fee $25. Deposit for
living and incidental expenses $30.

REQUIREMENTS FOR ADMISSION
Admission to the First Year. To be admitted as a first-year

student the applicant must have attained the age of seventeen years
and must meet the entrance requirements as follows: (Numbers in
parentheses indicate the ordinary "unit" rating. They are given for
purposes of comparison and require no attention from candidates for
admission to the Institute.)
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1. Must pass examinations in:
Algebra (2).
Plane Geometry (1).
Solid Geometry (W.
Trigonometry ().

Foreign Language - ONE of the combinations below (a, b or c):
(a French, elementary (2) and French, intermediate (1).
( b) German, elementary (2) and German, intermediate (1).

F Prench, elementary (2) and German, elementary (2).
2. Must pass examination or present school record of certificate

grade in:
History (1).

3. Must pass examination or present school record of passing grade
in:

Chemistry (1).
4. Must pass examination or present school record of passing grade

for:
Electives.

Two units if language group (a) or (b) is offered.
One unit if language group (c) is offered.

Ilectives may be offered from the following list: others will be
considered. (Application for the acceptance of other subjects may
be addressed to the Committee on Admissions.)

Biology (1). History, additional (1).
Botany (1). Latin (2). (Not less than two
English, additional (1). units accepted.)
French, intermediate* (1). Spanish (1).
German, intermediate* (1). Zo6logy (1).

Time and Place of Entrance Examinations. June examinations
for admission to the first year class are held under the direction of the
College Entrance Examination Board in all the principal cities of the
United States, in Canada, London, Paris and Geneva. Applicants
taking examinations under the College Entrance Examination Board
should do so under "Plan A." Information in regard to these exam-
inations may be obtained by writing to the Secretary of the College
Entrance Examination Board, 431 West 117th Street, New York.

In September the Institute conducts its own examinations which
are held in Cambridge only. Correspon'dence in regard to these
examinations and other questions relating to admission or courses of
study should be addressed to the Committee on Admissions.

Candidates are advised to attend the June examinations in order
that any deficiencies may be made up during the summer.

*If offerd in 6eus of the raqusrant aude s.

of
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C. E. R. B. Rminations, June 17-22, 1929. The application
for examination must be addressed to the College Entrance Examina-
tion Board, 431 West 117th Street, New York City. It must be made
on a form to be obtained from the Secretary of the Board. If the
application is received sufficiently early, the examination fee will be
$10 whether the candidate is examined in the United States, Canada
or elsewhere. A list of the places at which these examinations are
to be held in June, 1929, will be published by the Board about
March 1.

Table of Equivalents. The following table shows for which sub-
jects records of the College Entrance Examination Board are accepted
as covering requirements for admission to the Institute.

M. I. T. Subjects
Algebra
Chemistry
English
French (Elementary)
French (Intermediate)
Geometry, Plane
Geometry, Solid
German (Elementary)
German (Intermediate)
History
Physics
Plane Trigonometry
Electives

C. E. E. B. Subjects
Mathematics A, or Al and A2
Chemistry
English Cp or 1-2
French Cp 2
French B
Mathematics C or cd (minor requirement)
Mathematics D
German Cp 2
German B
History A to D inclusive*
Physics
Mathematics E
History A to D inclusive: Latin Cp 2;

French B or Cp 3; French Cp 4; German
B or Cp 3; German Cp 4; Spanish;
Botany; Zo6logy; Biology.

Records of 60 or above will be accepted, except as noted below.
Candidates are expected to take the separate examinations in

Geometry, C and D, but a record in Geometry CD (major require-
ment) will be accepted. If the single examination in Geometry CD
is taken, a record of at least 70 is required.

Records in Mathematics Cp 3 and Mathematics Cp H are not
accepted.

Candidates are expected to take, if practicable, the divided
examinations in both French and German, but if the single examina-
tion, Cp 3, is taken, a record of 60 or above will be accepted as cover-
ing both elementary and intermediate.

* No mambation In American History without Civil Government will be offered.
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Schedule of Examinations to be Held at Institute In September
1929 and 1980

(Application in advance for admission to the examinations is not
necessary. Candidates will register during the examination period.)

1929
September 18

Algebra
Physics

September 11

English . . . . . .
Plane Geometry . . .
French (Elementary) . .

September 20

Solid Geometry . . . .
German (Elementary) . .
Trigonometry . . . .

September 21

French (Intermediate)
German (Intermediate)
History (U. S. or Ancient)

Wednesday

Thursday

Friday

Saturday

1930
September 17

. 9.00 a.m. to 12.00 m.
. 2.00 p.m. to 4.00 p.m.

September 18

. 9.00 a.m. to 11.00 a.m.

. 11.15 a.m. to 1.00 p.m.
2.00 p.m. to 4.00 p.m.

September 19

. 9.00 a.m. to 10.45 a.m.
11.00 a.m. to 1.00 p.m.

2.00 p.m. to 4.00 p.m.
September 20

. . . . 9.00 a.m. to 11.OQa.m.

. . . ; 11.00 a.m. to 1.00 p.m.

. . . . 2.00 p.m. to 4.00 p.m.
Entrance Examnation Fee. (See Page 37.)

Division of Entrance Examinations. Candidates are allowed to
spread their entrance examinations over three consecutive periods
(a period meaning June and September of the same year).

A preliminary candidate is one who is taking examinations a
year or more in advance of his anticipated admission. He may take
examinations either in June or September, but is not allowed to repeat
in September any examinations in which he has failed in June. The
examinations in Physics and Trigonometry should be taken not more
than one year before admission and the study of Mathematics and
English should have been continued during the year immediately
preceding admission.

Application for Admission. Candidates should write to the Com-
mittee on Admissions for blank forms on which to make application,
and also for blanks on which to present school records when completed.

Conditions. A candidate for admission in September of any
year must take at that time examinations in all subjects not already
passed.

Be
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Summer Courses In Entrance Subjects. The Institute offers
summer courses corresponding to entrance requirements in Algebra,
Solid Geometry, Trigonometry, Physics, Chemistry, English, French
and German. An applicant passing any of these subjects will be
excused from taking the corresponding entrance examination.

General Preparation. The student intending to enter the Insti-
tute should bear in mind that the broader his intellectual training and
the more extensive his general acquirements, the greater will be the
advantages he may expect to gain. Thorough preparation in the sub-
jects set for examination is important, for the character and the
amount of instruction given in the Institute leave little opportunity
to make up deficiencies. The training given in the best high and
preparatory schools will, in general, afford suitable preparation.

In entrance mathematics, importance will be attached to accuracy
in the numerical work of the papers and to satisfactory freehand
sketches in geometry and trigonometry. Familiarity with the metric
system is required.

The attention of teachers and applicants is particularly called to
the necessity of thorough preparation in mathematics, not merely as
to the extent and amount of work done, but as to its quality. Candi-
dates should be thoroughly grounded in fundamental principles,
operations, and definitions. A considerable portion of the mathe-
matics should be given during the final years of preparation.

The requirements of age and scholarship specified herewith are
regarded as a minimum in all ordinary cases, and only exceptional
circumstances will justify any relaxation.

Registration in advance for admission to the first year is at present
unnecessary, as admission depends only upon the satisfactory completion
of the entrance requirements.

DEFINITIONS OF REQUIRED SUBJECTS
Mathematics. The present formulation of the requirements was adopted

in 1923 on the recommendation of a commission appohited by the College En-
trance Examination Board.

The requirements conform in substance to the recommendations of the
National Committee on Mathematical Requirements appointed In 1918 by the
Mathematical Association of America.

Elementary Algebra. This requirement consists of the College Board Math-
ematics Al and Mathematics A2 combined. The corresponding examination at
the Institute (in September only) covers both parts of the Elementary Algebra.

Algebra to Quadratics (Matheinatics Al) (1) The meaning, use, evalua-
tion, and necessary transformations of simple formulas, and the derivation of
such formulas from rules expressed in words. (2) The graph, and graphical
representation in general. The construction and interpretation of graphs. (8)
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Negative numbers; their meaning and use. (4) Linear equations in one unknown
quantity, and simultaneous linear equations involving two unknown quantities,
with verification of results. Problems. (5) Ratio, as a case of simple fractions;r oportion, as a case of an equation between two ratios; variation. Problems.
() The essentials of algebraic technique. (7) Exponents and radicals; simple

cases. (8) Numerical trigonometry.
Quadratics and Beyond (Mathematics A2). (1) Numerical and literal

quadratic equations in one unknown quantity. Problems. (2) The binomial
theorem for positive integral exponents, with applications. (3) Arithmetic and
gemetric series. (4) Simultaneous linear equations in three unknown quantities.
(t Simultaneous equations, consisting of one quadratic and one linear equa-
t , or of two quadratic equations of certain types. Graphs. (6) Exponents
and radicals. (7) Logarithms.

A summer course (M1) is given in Algebra, covering the above subjects.
Plane Geometry. The usual theorems and constructions given in good

textbooks, including the general properties of plane rectilinear figures; the circle
and the measurement of angles; similar polygons; areas; regular polygons and
the measurement of the circle.

The s, lution of numerous original exercises, including loci problems.
Applications to the mensuration of lines and plane surfaces.
The scope of the requirement in Plane Geometry is indicated by a syllabus

published by the College Entrance Examination Board. The examination will
consist partly of book propositions and partly of originals. In the former type
of question the caneidate will be asked to give proofs of standard theorems which
are assumed to have been presented to him in his course of study, or to repro-
duce standard constructions. In the latter type are included the demonstration
of theorems which are not assumed to be familiar to the candidate, problems of
measurement and calculation, and problems in the working out of unfamiliar
constructions and the identification of unfamiliar loci. Questions calling for
simple geometrical knowledge and understanding may fall under either type.

The originals on the examination will in general depend for their solution
on propositions mentioned in the syllabus, but occasionally the original will be
so framed that a solution will occur more readily to the candidate who is familiar
with such important geometrical facts as the properties of the 30* and the 45*
right triangles.

With regard to constructions, the candidate is expected to be able to per-
form and to describe accurately those listed at the end of the syllabus published
by the College Entrance Examination Board, and also, as originals, others based
on these. He is not required to give proofs of constructions unless a proof is
specifically called for by the question, and such proofs will not be regarded as
constituting a part of the book-work requirement, but will have the status of
originals. The candidate is expected to be provided with ruler and compasses.

Solid Geometry. The usual theorems and constructions of good textbooks,
inbluding the relations of planes and lines in space; the properties and measure-
ment of prisms, pyramids, cylinders, and cones; the sphere and the spherical
triangle.

The solution of numerous original exercises, including loci problems.
Applications to the mensuration of surfaces and solids.
The scope of the requirement in Solid Geometry is indicated in a syllabus

published by the College Entrance Examination Board. The examination will
consist partly of questions on book propositions and partly of originals.

A summer course (M) is given in this subject.
Plane Trigonometry. In this requirement are included the following topics:

(1) Definition of the six trigonometric functions of angles of any magnitude, as
ratios. The computation of five of these ratios from any given one. Functions
of 0*, 30*, 450, 600, 90*, and of angles differing from these by multiples of 90*.
(2) Determination, by means of a diagram of such functions as in (A+90*) in
terms of the trigonometric functions of A. (3) Circular measure of angles; length
of an are in terms of the central angle in radians. (4) Proofs of the fundamental
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formulas, and of simple identities derived from them. (5) Solution of simple
trigonometric 'equations. (6) Theory and use of logarithms, without the intro-
duction of work involving infinite series. Use of trigonometric tables, with
interpolation. (7) Derivation of the Law of Sines and the Law of Cosines. (8)
Solution of right and oblique triangles (both with and without logarithms) with
special reference to the applications. Value will be attached to the systematic
arrangement of the work.

A summer course (M4) is given in this subject.
Chemistry. Applicants must present evidence of familiarity with the rudi-

ments of chemistry. More importance is attached to aptitude in manipulation
and In critical observation, and to a practical knowledge of the composition,
methods of preparation, and reactions of the common chemical substances, than
to a knowledge of theoretical conceptions, such as the determination of atomic
and molecular weights, molecular structure, valence, etc. A certificate in Chem-
istry must indicate a passing grade and must show 150 hours of work.

A summer course (5'00) is given in this subject.
Physics. The candidate will be expected to be familiar with the funda-

mental principles of Physics. It is especially desirable that he should have a
good knowledge of general mechanics and of the mechanics of solids, liquids, and
gases. A knowledge of physical hypotheses Is comparatively unimportant.
Textbook Instruction should be supplemented by classroom experiments. A
sufficiently extended treatment of the subject will be found in any of the prin-

atextbooks now in use in secondary schools. Ability to solve simple problemswill be exeected

It is uthermore expected that the student will receive training in labora-
tory work. Deficiency In laboratory work will not necessarily lead to rejection,
provided the school from which the student comes Is unable to furnish such
Instruction. In this case, however, a certificate of such inability will be required
from the principal of the school.

The laboratory work required for entrance should consist of at least twenty-
five well selected experiments, chosen with the view of illustrating and teach-
ing fundamental laws and principles rather than methods of physical measure-
ment. This work should preferably come during the school year immediately

prcding the student's entrance. A satisfactory selection may be made from
Experiments 1 to 51 of the College Entrance Examination Board.

A summer course (8'00) is given in this subject.
English. The examination in English is intended as a test of the candi-

date's ability to express himself clearly and simply, and of his capacity for using
his past experience and reading in expressing elementary processes of thought.

In preparation for the examination the candidate should have done a con-
siderable amount of reading, Chosen from authors of recognized worth. The books
adopted by the National Conference on Uniform Entrance Requirements are
taught in most secondary schools, and the candidate may, If necessary, use these
In his preparation. In any case it is expected that the aim of preparatory study
will be, first, to develop m the pupil a consciousness that words, if understood,
convey definite ideas and secondly, to form in him the habit of comparing these
ideas with his own experience and his own views.

The candidate will be required to write upon subjects familiar to him, or to
comment on a literary treatment of some such subject. When questions of a
literary sort are asked, they are intended rather as a test ui the candidate's power
to read intelligently than of his knowledge of specific books.

The composition should be correct In spelling, punctuation, grammar, Idiom,
and the formation of paragraphs, and should be plain and natural in style. The
candidate will be judged by how well he writes rather than by how much he
writes.

A summer course (E) is given in this subject.
French (Elementary). The requirement for Elementary French is a sys-

tematic course of four or five periods a week extending over at least two school
years, each year rresenting not less than 120 full sixty-minute periods or the
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equivalent. Training in pronunciation and in the understanding of easy spoken
French is regarded as an essential part of this requirement.

The examination in Elementary French covers the following:
(a) Abit No read simple prose at sight and to translate it into clear and

Idiomatic En 6.
(b Proficiency in elementary grammar, to be tested by the translation of

easy English into French and by questions on the following topics: inflection of
nouns and adjectives for gender and number; pronominal adjectives; the forms
and positions of pronouns, especially the personals; the partitive construction;
the forms and use of numerals; the use of the subjunctive, except unusual cases;
the conjugation of the regular and of the more common irregular verbs. Special
attention will be given to the verbs.

A summer course (L61 and L5R) is given in this subject.
French (Intermediate). This course should consist of recitations partly con-

ducted in French. It should comprise a continuation of the study of grammar,
the study of a book on composition, translation into French of connected pas-
sages dictation, reading and translation of some standard modern authors.

At the end of the course the student should be able to pronounce French
reasonably well, to understand easy spoken French, express simple ideas in French,
especially those dealing with travel, and read works of ordinary difficulty with
considerable ease.

A summer course (L6I and L62) is given in this subject.
German (Elementary). The requirement for Elementary Gennan is a sys-

tematic course of four or five periods a week extending over at least two school
years, each year representing not less than 120 full sixty-minute periods or the
equivalent.

Training in pronunciation and in the understanding of easy spoken German
Is regarded as an essential part of this requirement.

The examination in Elementary German covers the following:
(a) Ability to read simple prose at sight and to translate it into clear and

idiomatic English.
(b) Proficiency in elementary grammar, to be tested by the translation of

easy English into German, and by questions on the following topics: the con-
jugation and synopsis of the regular and of the more usual irregular verbs; declen.
Won of readily classified nouns, of adjectives, articles, pronouns; comparison of
adjectives adverbs; use of the more common prepositions; the simpler uses
of the modal auliaries; simple cases of indirect discourse, and the rules for the
order of words.

A summer course (LII and Li2) is given in this subject.
German (IntermedIate) This course should include a systematic review of

grammar. The scientific as well as litera, should become more diffi-
cult and the syntax, idim and synonyms of the language should be carefully
studied in a series of composition exercises.

By the end of the course the student should be able to read understand-
ingly any oor ma e article of a literary or popular scien-
tifc nature, to undnGerman, and to express simple thoughts
in German with a good pronuncaton.

A summer course ( Lii and Lii) is given in this subject.
Noe. It e t the translations from French and German will be written in cor-

stu dthee p'ene may at anytrime be examined as additional evidence

History. The History requirement may be met by presenting a record of
certificate grade or bypassing the examination in any of the following subjects:
Ancient, European, nglish or American History. The Institute offers only
examinations in Ancient and United States History. In United States History a
thorough acquaintance with the history of the Thirteen Colonies and of the
United States to the present time is required, together with an elementary knowl.
edge of the government of the United States. In Ancient History the requirement
covers the history of Greece and Rome to the fall of the Roman Empire in the
West.
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DEFINITIONS OF ELECTIVE SUBJECTS

Each of the above subjects is intended to represent one year of historical
work, wherein the study is given five times a week, or two years of historical
work, wherein the study is given three times a week.

The examination in History will be so framed as to require comparison and
the exercise of judgment on the pupil's part, rather than of mere memorizmg.
The examinations will presuppose the use of good textbooks, collateral reading
and practice in written work. Geographical knowledge may also be tested.

Candidates expecting to take the Course in Architecture are advised to
prepare in Ancient History.

DEFINITIONS OF ELECTIVE SUBJECTS
The object of the elective requirements is to secure and to rec-

ognize greater breadth of preparatory training. The time allotment
for each unit of elective should be equivalent to four or five periods
per week for a school year of approximately forty weeks.

These requirements are to be met by the presentation of certifi-
cates made out on forms supplied by the Institute.

Excuse from the elective requirement, or the acceptance of an
equivalent, may be allowed in the case of applicants considerably
above the usual age, or those coming from foreign countries. In
general it is desired that electives should not be chosen with reference
to anticipation of subjects in the Institute curriculum. Applicants
desiring advance credit for such work will be expected to pass the usual
examinations for advanced standing.

Elective Biological Subjects. Applicants may offer either (a) an extended
course in Botany, Zo6logy or in General Biology and Elementary Physiolo.gy; or
(b) briefer courses in any two of the same subjects. In the latter case evidence
should be given of knowledge of general principles and of some laboratory and
field work.

Elective English. The work of secondary schools varies so much in this
subject that no definite requirement is formulated at present. Any applicant
who has carried work in English materially beyond the entrance requirements
may present for approval as his elective a statement of the amount and kind
of work done. Elective additional English, however, cannot be accepted unless
the required English has been passed.

Elective Latin. Satisfactory evidence should be presented that the appli-
cant has acquired the elements of Latin Grammar, that he has had an elementary
course in Latin Composition and has read four books of Caesar or the equivalent.
As a smaller amount of Latin would be of no practical advantage, this is the
minimum amount that can be accepted.

The study of Latin is recommended to persons who purpose to enter the
Institute and who can give the subject adequate attention while preparing for
the regular requirements for admission.

Elective Spanish (Elementary). Elementary Grammar, including the com-
mon irregular verbs; reading, translation from Spanish into English and from
English into Spanish.
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ADMISSION WITH ADVANCED STANDING
The Institute offers to both graduates and undergraduates of

other colleges opportunities for transfer on as favorable a basis as is
compatible with the requirements of its professional courses and
standards. As most of these requirements are, however, prescribed,
it is important that the applicant's previous work should have been
planned with due reference to them.

In general, an applicant from another college who has attended
one full year or more, obtained satisfactory grades (the lowest passing
grade is not a satisfactory grade on which to base credit) and received
honorable dismissal, may expect excuse from entrance examinations
and provisional credit for entrance subjects and those given at the
Institute in so far as he has covered these subjects. Students who
present but a single year of college work and offer chemistry are not
credited with first-year chemistry except on the basis of an examina-
tion taken in that subject at the Institute in September. Students
presenting but one year's work in English without History must take
English and History E12, unless they pass an examination covering
History of Eli and E12 in September or January. Students who
intend to take any of these examinations should notify the Registrar
and send for an examination schedule. In case a student has not been
credited with all required entrance subjects he will, unless especially
excused, be expected to make up the remainder by taking entrance
examinations.

A candidate for admission with advanced standing should send
early in June, and in any case not later than July 15, his application
blank indicating his choice of course, accompanied by an official record
from the college or university which he has attended, showing the sub-
jects credited at entrance and those which he has taken in college,
with his grades; also a statement of honorable dismissal (or its equiva-
lent) or a certificate of graduation. He should send sheets detached
from his college catalogue describing the subjects which he has pur-
sued. On these sheets he should write his name and (in the margin)
check the subjects that he has taken. By preparing a tabulation of
his subjects and credits on the application form for admission with
advanced standing and underlining the Course Schedule to show the
subjects in which he expects to receive credit, he may be able to esti-
mate the terms of his admission and his probable deficiencies. This
tabulation will also be helpful to the Committee on Admissions in
determining his rating. As soon as his rating is determined, a report
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will be sent him in the form of a certified Course Schedule which will
show with what Institute subjects he is credited.

A student who plans to enter the third or fourth year at the
Institute should, if possible, send his credentials not later than May
15, including a certificate of the subjects completed together with a
statement of those which he expects to complete before entrance.
Students desiring credit in Electrical Engineering Laboratory should
present their reports as well as their college records in that subject.
The candidate should forward in June a record of the additional sub-
jects completed at that time. Candidates having deficiencies are
advised to make them up by attending the Summer Session at the
Institute.

Questions about credits in professional subjects given in the third
or fourth year will, in general, await adjustment in personal interview.
In such cases the student is expected to consult the department con-
rerned before the opening of the term so that he may complete his
registration in season. Representatives of the departments will be on
duty during the week preceding the opening of the school for consul-
tation.

Students applying for admission with advanced standing to
Course IV, will be graded in design in accordance with their perform-
ance in their first problem.

For information concerning opportunities for graduate work and
research applicants are referred to the Bulletin "Graduate Study and
Research."

Admission of Special Students. An applicant considerably above the usual
age, pursuing special work, may be classed as a special student. He should pre-
sent a plan for study approved by the Department with which his work will be
taken. He may be excused from the usual entrance examinations in case he has
presented to the Department evidence of such professional or other experience
as will justify the expectation that he can profitably undertake the work desired.
In all other cases, special students will be expected to take those examinations
on which the work they desire depends, or to present college records in corre-
sponding subjects.

Admission of Special Students in Architecture. Applicants desiring admis-
sion as special students in Architecture must be college graduates; or must be
twenty-one years of age, with not less than three years' experience in an archi-
tect's office, or have had equivalent and satisfactory preparation. They must
take in their first year of residence courses in English, graphics (descriptive
geometry), shades and shadows, perspective, and architectural history, unless
these subjects have been passed at the September examinations for advanced
standing, or excuse has been obtained on the basis of equivalent work accom-
plished elsewhere. They will register for th of architecture, freehand draw-
ng, design, and other professional courses. Sati records must be obtained

in order to continue architectural subjects. The first wekof the course in free-
hand drawing and the first problem in design will be considered as test exercises
to determine the standing of the student. The arrangement of subjects must be
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approved by the head of the department and satisfactory records obtained in
order to continue architectural subjects.

To become eligible for the Traveling Fellowship the special student must,
in addition to securing satisfactory records in the undergraduate courses in
English E1 and 12, graphics, shades and shadows, perspective freehand draw-
ing, architectural history, modeling, theory of architecture, European civiliza-
tion and art, philosophy of architecture and design, obtain a satisfactory record
in graduate dsg.

Special stu who desire to take the course in architectural engineering
must pass or offer equivalents for the entrance examinations in mathematics and
physics.

Cooperation with Harvard University. The following agreement is at pres-
ent in effect between Harvard University and the Massachusetts Institute of
Technology:

"Advanced courses other than courses prescribed in undergraduate programs
or courses in research, may, with the consent of the Instructor and the Dean or
the Head of the Department in which the student wishes to work, be taken in
either institution by students of the other without payment of fees."

Graduate students desiring to take advantage of this privilege must present
a note of approval from the chairman of their Departmental Committee to the
Dean of Graduate Students in order to obtain from him a letter of recommenda-
tion to the Dean of the Graduate School of Harvard University.

REQUIREMENTS FOR THE DEGREE OF BACHELOR
OF SCIENCE

To receive the Degree of Bachelor of Science or Bachelor in
Architecture, 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 the prescribed subjects of
his professional course or equivalent work.

The student must, moreover, prepare a thesis on some subject
included in his course of study; or an account of some research made
by him; or an original report upon some machine, work of engineering,
industrial works, mine, or mineral survey, or an original design accom-
panied by an explanatory memoir.

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.

GRADUATE COURSES
(For complete information regarding graduate work, see the bulletin

on Graduate Study and Research.)
The Institute offers opportunities for graduate study and research

In all professional departments. The degrees awarded are those of

am
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Master of Science, Master in Architecture, Doctor of Science, Doctor
of Philosophy, and Doctor of Public Health.

Applicants, except in cases of unusual attainments, must have
taken their first degree from a scientific school, college or university of
good standing.

Degrees of Master of Science and Master in Architecture are
awarded upon the satisfactory completion of advanced study and
research approved by the Faculty and extending over not less than
one year.

The degrees of Doctor of Science, Doctor of Philosophy and
Doctor of Public Health are awarded on the completion of a program
of advanced study and the performance of an investigation of high
grade. As a rule the study and research must be pursued under the
direction of the Faculty for three years. Graduates of the Institute
of unusual ability or those who have had exceptional preparation may
be able to complete the requirements in two years.

COURSES FOR OFFICERS OF THE UNITED STATES ARMY
AND UNITED STATES NAVY

The Institute offers courses in Ordnance Design, Torpedo Design
and Naval Construction leading to the Degree of Master of Science,
to officers of the United States Navy; a course in Chemical Warfare
leading to the degree of Master of Science, and a course in Military
Engineering leading to the degree of Bachelor of Science, to officers
of the United States Army. A special course in Army Ordnance is
also given for officers of the United States Army.

RESERVE OFFICERS TRAINING CORPS
In cooperation with the War Department of the Federal Govern-

ment, the Institute maintains the following units in the R. 0. T. C.:
Coast Artillery, Engineer, Signal, Ordnance, Air Service and Chemical
Warfare. For information and course schedules, see pages 137 to 144.
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UNDERGRAbUATE COURSE SCHEDULES FOR 1929-1930

THE NUMBERING SYSTEM

Subjects are grouped and numbered according to the professional
course or department under which the instruction is given. Courses
are indicated by roman numerals.

For description of subjects see pages 145 to 252.

Course or Department
Civil Engineering (I)
Mechanical Engineering (II)
Mining and Metallurgy (III)
Architecture and Architectural Engineering

(IV, IV-A)
Chemistry (V)
Electrical Engineering (VI)
Biology and Public Health (VII)
Physics (VIII)
General Science (IX)
Chemical Engineering (X)
Geology (XII)
Naval Architecture and Marine Engineering (XIII)
Aeronautical Engineering (XVI)
Building Construction (XVI)
Drawing
Economics
English and History
Fuel and Gas Engineering
General Studies
Languages
Mathematics
Military Science and Tactics
Hygiene

Subject Numbers
1.00 to 1.99
2.00 to 2.99
3.00 to 3.99

4.00 to
5.00 to
6.00 to
7.00 to
8.00 to
9.00 to

10.00 to
12.00 to
13.00 to
16.00 to
17.00 to
D1 to
Ecl to
El to
F1 to
G1 to
Li to
M1 to
MS1 to
PT1 to

4.99
5.99
6.99
7.99
8.99
9.99

10.99
12.99
13.99
16.99
17.99
D99
Ec99
E99
F99
G99
L99
M99
MS99
PT2

The time given to each subject is expressed in units, one unit
representing 15 hours' work. (Hours in class are placed first, fol-
lowed by preparation hours.) The hours of preparation represent
the estimated time for the average student.
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FIRST YEAR. All Courses (Except IV)

First Term
Chemistry, Elem. 5'01 ........ 8-5
Descriptive Geometry D21 3 -1
English & History ElI... . .. .. 3 -5
Mathematics M11.. .......... 3 -6
Mechanical Drawing Dl ...... 3 -0
Military Science MS11........ 3-0
Physical Training PT1. ........ 1 -0
Physics 8'01. ................ 4-5
Units of exercise and preparation: 28 -22

Second Term
Chemistry, Elem. 5*02 ........
Descriptive Geometry D22 ....
English & History E12 ........
Mathematics M12.. .. .. .. .. ..
Military Science MS12..
Physical Training PT2..
Physics 8-02...............
Working Drawings D12.
Units of exercise and preparation:

FIRST YEAR. COURSE IV

First Term Second Term
Architectural History 4'411 3 -3 Architectural History 4'412.. 3 -3
English & History El1..... .. 3-5 Design I 4-712.. . .. .. .. .. ... 12 -0
French L63.. ................ 3-6 English & History E12... .. .... 3-5
Graphics 406................6 -0 French L64..................3 -6
Mathematics M11.............3 -6 Mathematics M12.............3 -6
Military Science MS11.........3 -0 Military Science MS12.........3 -0
Perspective 4'12 .............. 3 -0 Physical Training PT2.. .. .. ... 1 -
Physical Training PT1. ...... 1 -0 Theory of Architecture 4'312... 1 -0
Shades & Shadows 4+11.........3 -0 Units of exercise and preparation: 29 -20
Theory of Architecture 4-311... 1 -0
Units of exercise and preparation: 29 -20

8-5
3-1
3 -5
3 -6
3 -0
1 -0
4-5
3 -0

28 -22
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I. CIVIL ENGINEERING
The course in Civil Engineering is designed to give the student

sound training, both theoretical and practical, in the sciences upon
which professional practice is based. Particular care is taken to
enforce the application of the principles taught, and the student is
made familiar with the use of engineering instruments and with
the usual problems of practice.

Civil engineering is the broadest in scope of the engineering
professions, being the parent stem from which have diverged most
of the other branches of engineering. The field of civil engineering,
nevertheless, still remains so large that no one can become expert
in its whole extent. It covers topographical engineering, including
the making of geodetic and geological suryeys, and surveys for
engineering construction; transportation engineering, consisting of
the building of railroads, highways, canals, docks, harbors, and other
works serving the purpose of commerce and transportation; municipal
engineering, including the construction of sewers, waterworks, roads,
and streets; structural engineering, consisting of the construction
of bridges, buildings, retaining walls, foundations and all fixed
structures; hydraulic engineering, including the development of
water power and public water supplies, the improvement of rivers
and the reclamation of land by irrigation. All of these branches of
engineering rest upon a relatively compact body of principles, and
in these principles the students are trained by practice in the class-
room, the drafting-room, the field and the testing laboratory.

In the comparatively advanced work of the upper years the
student is offered a choice of three options or groups of study, namely:
a general option in civil engineering, including the study of hydraulic
and sanitary engineering in considerable detail, an option in trans-
portation engineering in which more than usual attention is paid
to railway and highway engineering, and an option in hydro-electric
engineering in which special consideration is given to the subject of
water power development. The special work of the hydro-electric
option begins in the third year, and that of the other options in
thie fourth year.

The course leads to the degree of Bachelor of Science in Civil
Engineering.
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First Term
Astronomy and Spher. Trig. 1 12 3-4
Descriptive Geometry D31..... 4-3
English & History E21 ....... 3-5
Map Read. & Top. Draw. 1'18. 2-0
Mathematics M21.. .. .. .. .. .. 3-6
Military Science MS21. .. .. ... 3 -0
Physics 8-03 ................. 4-5
Surveying and Plotting 1'00.. .. 2-3
Units of exercise and preparation: 24 -26

69

Second Term
Applied Mechanics 2-15 ....... 3-6
English & History E22.... .. .. 3 -5
Graphic Statics 1-39 .......... 3 -1
Mathematics M22............3 -6
Mechanism 2'01.. .. .. .. 2 -4
Military Science MS22.... .. .. 3-0
Physics 8-04................4 -5
Surveying and Plotting 1'01.... 2 -0
Units of exercise and preparation: 23 -27

Required during Summer. At Camp Technology
Geod. and Top. Surveying 1-06. 7 -0
Hydrographic Surveying 1-60 .. 5-0
Plane Surveying 1'05...........6 -1
Railway Fieldwork 1'20 ........ 5 -0

THIRD YEAR
Option 1. General
Option 2. Transportation Engineering

First Term
Applied Mechanics 2-20 ....... 3-6
Electrical Eng., Elem. 6'40.... 4-6
Foundations 1-48. ............ 1 -1
Geodesy 1'13 ................ 2-2
Geology 12-321 ............... 2 -1
Political Economy Ec3. .. .. .. 3 -3
Railway and High. Eng. 1'21... 2-4
Railway Drafting 1-23 ........ 4-0
General Study ............... 2-2
Units of exercise and preparation: 23 -25

Second Term
Electrical Eng. Lab. 6'89. ..... 2-2
Geology 12'322. .. ............. 3-3
Hydraulics 1'62. . .. .. .. ...... 3-5
Materiels 1'43 ............... 1 -2
Political Economy Ec32. .. .. .. 3 -3
Railway and High. Eng. 1-22... 2-2
Railway Drafting 1-24 ........ 3-0
Structures 1'40 ............... 9-5
Testing Materials Lab. 2'37.... 2 -0
General Study ............... 2 -2
Units of exercise and preparation: 24 -24

THIRD YEAR
Option 3. Hydro-Electric Engineering

Firs Term Second Term
Accounting Ec50 ............. 3-3 Electrical Eng. Lab. 6-89. . .... 2 -2
Applied Mechanics 2'20 ....... 3 -6 Geology 12-322 .............. 3 -3
Electrical Eng., Elem. 6'40 .... 4-6 Hydraulics 1'62 ............. , 3-5
Foundations 1'48. .. .. .. .. . .. 1 -1 Materials 1'43 ............... 1-2
Geodesy 1'13 ............... 2-2 Political Economy Ec32. .. .. .. 3-3
Geology 12'321 .............. 2 -1 Railway and High. Eng. 1-22... 2-2
Political Economy Ec31. .. .. .. .- 3 Report Writing E33 .......... 2-2
Railway and High. Dug. 1'211.. 1 -3 Structures 1-40.............. 3 -5
General Study ............... 2-2 Testing Materials Lab. 2-37.. .. 2 -0
Units of exercise and preparation: 21.-27 General Study .............. 2-2

Units of exercise and preparation: 23 -26

CIVIL ENGINEERING

I. CIVIL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR. All Options
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I. CIVIL ENGINEERING - Continued
FOURTH YEAR

Option 1. General
First Term

Bridge Design 1-501 ..........
Field Geology 12-37 ..........
Heat Engineering 2-46 ........
Hydraulic & San. Eng. 1-75...
Roads & Pavements 1'35.. ..
Structures 1'41 ..............
General Study...............
Units of exercise and preparation:

7-0
1 -1
4-7
4-5
2-1
4-8
2-2
i _2

Second Term
Bridge Design 1'502 ..........
Eng. & Hyd. Lab. 2-63 .......
Heat Engineering 2-47 ........
Hydraulics & San. Design 1-79..
Hydraulic & San. Eng. 176 ....
Structures 1'42 ..............
Thesis......................
General Study ...............
Units of exercise and preparation:

5-0
2-2
2 -3
2 -0
4-5
4 -8

7
2 -2
48

FOURTH YEAR
Option 2. (a and b). Transportation Engineering
First Term

Bridge Design 1'501 ..........
Eng. Const. & Estim. 1'25.....
Field Geology 12-87 ..........

eat Engineering 24......
Roads & Pavements 1'35 ......
Structures 1'41 ..............
(a)Railway Main. & Big. 1-26. .
(b)Chem. of Road Mat. 5-37...
General Study......
Units of exercise and

preparation: .......... (a)
(b)

7 -0
2-3
1 -1
4-7
2-1
4-8
2-2
4 -0
2-2

24 -24
26 -22

Second Term
Bridge Design 1'502 ..........
Eng. & Hyd. Lab. 2-63 .......
Heat Engineering 2'47 ........
Structures 1'42...............
Thesis ......................
(a) Railway Design 128.
(a) Railway Trans. 1-27 .......
(b) Highway Design 1'38 ......
(b) Highway Trans. 1-37 ......
(b) Testing Highway Mat. 1'36.
General Study ...............
Units of exercise and preparation:

5-0
2 -2
2-3
4-8

7
5 -0
2 -4
3 -0
2-4
1 -1
2 -2
48

FOURTH YEAR
Option 8. Hydro-Electric Engineering

First Term Second Term
Bridge Design 1'511 ......... 4 -0 Bridge Design 1'512 ......... 6 -0
Bloc. Trans. Lines & Control 6 44 2 -4 Eng. & Hyd. Lab. 2-631....... 3-3
Field Geology 12-37 .......... 1 -1 Heat Engineering 2-47 ........ 2-3
Heat Engineering 2-46 ........ 4-7 Structures 1'42 .............. 4-8
Structures 1'41 .............. 4-8 Water Power Eng. 1-71 ....... 6 -3
Water Power Eng. 1-70 ....... 5-3 Thesis...................... 6
General Study............... 2-2 General Study............... 2-2
Units of exercise and preparation: 22 -25 Units of exercise and preparation: 48
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I-A. RAILROAD OPERATION
In Coopiration with the Boston and Maine Railroad

The Institute has established a five-year co6perative course in
Railroad Operation, the purpose of which is to provide (1) funda-
mental training in engineering at the Institute and (2) practical
experience in the operating department of the Boston and Maine
Railroad. Competent young men, who wish to become railroad
operating officers and who are accepted for this course, will receive a
training which aims to develop them for responsible positions in the
transportation, motive power, and engineering departments. Students
successfully completing this course will receive both the Bachelor's
and Master's degree.

The course consists of two years at the Institute followed by
three years of co6perative work in which the student alternates
between the Institute and the Railroad. The first year at the
Institute is the same as for practically all the other courses. Several
surveying subjects are taken at Camp during the summer following
the first year. The fundamental subjects taken during the second
year at the Institute are similar to those taken by other engineering
students. Co6perative work periods start in the summer following
the second year, the student thereafter spending half of his time at
the Institute and half in actual work with the Railroad. The fifth
year includes graduate study along the lines for which the individual
student is best fitted.

The student receives practical experience as an employee of the
Railroad for four terms of about seventeen weeks each, including
work in the following departments: Maintenance of Way (including
Signals), Maintenance of Equipment, Conducting Transportation,
and General (including Accounting, Stores, etc.).

Students are subject to the usual requirements applying to the
employees of the Railroad, including a reasonable physical examina-
tion. The compensation paid to students amounts to a total payment
of about fifteen hundred dollars during the co6perative period.
Forty-eight hours constitute the usual working week, but the time
on some assignments differs somewhat in this respect. No employ-
merit contract is made between students and the Railroad, and
graduates are free upon completion of the course to enter employment
wherever offered and in accordance with their personal desires.

While working with the Railroad students are expected to carry
on regular duties as employees in each of the various departments
to which they are assigned. These duties are designed to give each
student familiarity with the methods and activities of the various
component departments.

Also on two afternoons or evenings each week after business
hours the students attend classes dealing with the subjects of the
Institute curriculum, the object being to make the residence of each
group at the plant a period of definite educational activity and
serviceableness.
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The number of students who may be admitted to the co6perative
course each year is limited. Candidates for admission are subject
to the approval of both the Institute and the Railroad. On account
of the limitation in numbers and the nature of the training, men who
are admitted to the course with the approval of both parties are
expected to carry the course through to completion unless prevented
by exceptional circumstances.

Graduates of approved colleges who have emphasized mathe-
matics and physics in their undergraduate work may enter the
third year (i.e., the first cooperative year) of this course on the
credentials of their college work and the approval of the Railroad.

Students who have not been in residence at the Institute for the
first and second years may be admitted to the first cooperative year
of the course, provided that they have had engineering school training
which is equivalent to the first two years' work at the Institute.

Each class is divided into two groups (A and B) which alternate
after the second year, one group working with the Railroad while
the other is at the Institute in Cambridge.



RAILROAD OPERATION

I-A. RAILROAD OPERATION. GROUP A
FIRST YEAR. See page 67

Required during Summer (Following First Year)
At Camp

Railway Drafting 1'231 ....... 5-0
Railway Fieldwork 1'20 ....... 5-0
Surveying 1'041............. 12 -1

SECOND YEAR
First Term Second Term

Applied Mechanics 2'15. . ..... 3 -6 Electrical Eng. Lab. 6-75.......2 -2
English & History E21........ 3-5 Electrical Eng. Prin. 6-00...... 5-6
Mathematics M21............3 -6 English & History E22........ 3 -5
Mech. Eng. & Mach. Dr. 2-121. 6-0 Poundry 2'911. . .. .. .. .. .. .. 2 -0
Mechanism 2'01 ............. 2 -4 Machine Tool Lab. 2'96 ....... 4-0
Military Science M821........ 3 -0 Mathematics M22.. .. .. .. .. .. 3 -6
Physics 803. ................ 4-5 Military Science MS22........ 3 -0
Units of exercise and preparation: 24 6 Physics 8-04 ................. 4 -5

Units of exercise and preparation: 26 -24

THIRD YEAR
Summer Term

At M. L T.
Applied Mechanics 2'20........ 3-6
Electrical Engineering Prin. 6'121 2-4
Materials of Engineering 2-30. .. 2-2
Railway Accounts 1-29......... 2-3
Railway & High. Eng. 1'21. 2-4

First Term Second Term
At Railroad At M.LT.

Committee Work 44......... 2-4 Electrical Eng. Lab. 6'84.... .. 2-3
Electrical Eng. Prin. 6-122..... 2-4 Electrical Eng. Prin. 6'123..... 3-5
Railroad Operation Prac. 1'901. 48 h.p.w. Heat Treatment 3-71 ......... 4-0

Hydraulics 1-64 .............. 3-6
Political Economy Ec3l. .. .. .. 3 -3
Railway Design 1-281......... 3-0
Structures 1'40 .............. 3-5
Testing Materials Lab. 2-37.. .. 2 -0
Units of exercise and preparation: 23 -22
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I-A. RAILROAD OPERATION. GROUP A -Continued

FOURTH YEAR
Summer Term

At Railroad
Business English E45 ......... 1-3
Railway & Highway Eng. 1-22. 2-2
Railroad Operation Prac. 1'902 48 h.p.w.

Firs$ Term
At M.I.T.

Eng. Const. & Estlm. 1-25..
Eng. & Hyd. Lab. 2'63... . ..
Heat Engineering 2'46........
Industrial Relations E4. ....
Political Economy Ec32. .. .. ..
Railway Maint. & Sig. 1'26....
Structural Design l'53........
Structures 1'411 .............
Units of exercise and preparation:

2 -3
2-2
4-7'
2-2
3-3
2 -2
4 -0
4-8

23-27

Second Term
At Railroad

Heat Engineering 2-47 ........ 2 -3
Railway Transportation 1'27... 2 -4
Railroad Operation Prac. 1903. 48 h.p.w.

GRADUATE YEAR (In Effect 1980-81)
Summer Term

At M. I. T.
Graduate Study & Research . .. 28 h.p.w.
Locomotive Eng. 2'852........3 -3

First Term Second Term
At Railroad At M. I. T.

Graduate Study .............. 14 Business Law & Org. Ec3..... 3 -5
Railroad Operation Prac. 1904. 48 h.p.w. Dev. of Transportation 1'30... 2-2

Graduate Study and Research . 36 h.p.w.

I-A. RAILROAD OPERATION. GROUP B
FIRST YEAR. See page 67

Required during Summer (Following First Year)
At Camp

Railway Drafting 1'231 ........ 5-0
Railway Fieldwork 1-20. . .. .. .. 5-0
Surveying 1'041............... 12-1

SECOND YEAR

First Term Second Term
Applied Mechanis 2'15 ....... 8-6 Electrical Eng. Lab. 6'75 ...... 2-2
English & History B21........ 3-5 Electrical Eng. Prin. 6'00.. . . .. 5-6
Mathematics M21...... .. .. .. 3-6 English & History B22........ 3-5
Mech. Eng.& Mach.Draw. 2'121 6-0 Foundry 2-911 ............... ?--0
Mehanism 2'01 ............. 2-4 Machine Tool Lab. 2'96....... 4-0
MilitarySoleneM821........ 3-0 MathematiceM22............ 3-6
Pbyslcs 8'03. . . .. .. .. .. .. .. .. 4-5 Military Science M822........ 8-0
Units of eercise and preparation: 24-26 Physics 8'04. . .. .. .. .. .. .. .. 4--

Units of exercise and preparation: 26-24
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RAILROAD OPERATION

I-A. RAILROAD OPERATION. GROUP B - Continued

THIRD YEAR
Summer Term

At Railroad
Business English E45 ......... 1-3
Railway & Highway Eng. 1'22. 2 -2
Railway Operation Prac. 1-901. 48 h.p.w.

First Term
At M.I.T.

Applied Mechanics 2-20. .
Eng. Const. & Estim. 1-25..
Heat Engineering 2'46 ........
Hydraulics 1-64. . . .. .....
Industrial Relations Ec45......
Railway & High. Eng. 1-21. . ..
Railway Maint. & Signals 1-26.
Testing Materials Lab. 237.. ..
Units of exercise and preparation:

3-6
2 -3
4-7
3 -6
2 -2
2-4
2 -2
2-0

20-30

Second Term
At Railroad

Heat Engineering 2'47 ......... 2 -3
Political Economy Ec3l........3 -3
Railroad Operation Prac. 1-902.48 h.p.w.

FOURTH YEAR (In Effect 1980-81)
Summer Term

At M. I. T.
Electrical Eng. Prin. 6'121 ... 2 -4
Eng. & Hyd. Lab. 2'63....... 2-2
Materials of Eng. 2-30 ......... 2 -2
Railway Accounts 1-29.........2 -3
Railway Design 1-281......... 3-0
Structures 1-40 .............. 3-5

First Term
At Railroad

Electrical Eng. Prin. 6'122... .. 2-4
Committee Work E44........ 2-4
Railroad Operation Prac. 1'903. 48 h.p.w.

Second Term
At M.I.T.

Electrical Eng. Lab. 6'84 ......
Electrical Eng. Prin. 6-123. . .
Heat Treatment 2-856 ........
Political Economy Ec32. .. .. ..
Railway Transportation 1'27...
Structural Design 1-53. . . .. ...
Structures 1-411 .............
Units of exercise and preparation:

GRADUATE YEAR (In Effect 1980-81)
Summer Term

At Railroad
Graduate Study .............. 10
Railroad Operation Prac. 1'904. 48h.p.w.

First Term Second Term
At M.I.T. At M.I.T.

Graduate Study & Research ... 42h.p.w. Business Law &iOrg. EcO3... .. 3-5
Locomotive Eng. 2'852........ 3-3 Dev. of Transportation 1-30 ... 2-2

Graduate Study & Research. . . 36 h.p.w.

2 -3
3-5
4-0
3-3
2-4
4-0
4-8

22 -23
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COURSE SCHEDULES

II. MECHANICAL ENGINEERING
Mechanical Engineering, next to the oldest and earliest devel-

oped branches of the engineering professions, is essentially the
engineering of design and production in industry.

The course in Mechanical Engineering is so broadly fundamental
as to prepare the student to enter successfully any of the various
branches of this profession whether it be automotive design, engine
design, locomotive construction, steam turbine engineering, power
plant design, mill engineering, refrigeration, heating and ventilation,
hydraulic engineering, factory design and construction, or production
methods and industrialmanagement.

Much time is spent during the first two years upon basic courses
in chemistry, physics, mechanics, mechanism and drawing, and
applied mechanics, a thorough knowledge of which is essential in
all of the engineering professions.

The student is trained in the mechanic arts sufficiently to famil-
iarize him with the use of modern machine tools, foundry practice,
forging and pattern work, a practical knowledge of which is necessary
for the successful designer of machinery. He is also given sufficient
training in electrical engineering to enable him to handle the ordinary
electrical problems which come to the mechanical engineer.

About one-seventh of the curriculum is devoted to the pursuit
of general cultural subjects such as English and history, political
economy, and general elective courses in this field.

The professional work of the third and fourth years includes
lectures and laboratory work in heat engineering, thermodynamics,
heat transmission, more advanced work in mechanics, theory of
elasticity, machine design and power plant design and lectures and
laboratory work dealing with the materials of engineering and the
effect of heat treatment and other processes.

In the fourth year the student is offered the choice of one or more
of several professional electives and one of the following options:
Automotive Engineering, Engineering Design, Textile Engineering,
Refrigeration, Ordnance Engineering.

This course leads to the degree of Bachelor of Science in Mechan-
ical Engineering.
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MECHANICAL ENGINEERING

II. MECHANICAL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Tvrm

English & History E21.. .. .. .. 3 -5 Applied Mechanics 215 . 3 -8
Foundry 2-91................ 3-0 English & History E22........ 3-5
Mathematics M21............ 3-6 Forging 2-9................. 3-0
Mech. Eng. Draw. 2'10 ....... 6-0 Machine Drawing 213.........6 -0
Mechanism 2-00 ............. 4 -6 Mathematics M22.............3 -6
Military Science MS21.........3 -0 Mech. Eng, Equipment 2-04 ... 1 -0
Physics 8-03.................4 -5 Military Science MS22 ......... 3 -0
Surveying 1'03...............2 -0 Pattern Making 2'92 .......... 2 -0
Units of exercise and preparation: 28 -22 Physics 8-04... .. .. .. .. .. .. .. 4 -5

Units of exercise and preparation: 28 -22

THIRD YEAR
First Term Second Term

Applied Mechanics 2'20 ....... 3-6 Applied Mechanics 2'21.........3 -5
Boilers and Engines 2-41 ....... 2 -2 Electrical Eng., Elem. 6-40 .... 4-6
Bng. Thermodynamics 2'40.... 4-5 Eng. Thermodynamics 2'42.. .. 4 -5
Machine Tool Lab. 2-951,... ... 6-0 Machine Design 2-70 ......... 4-0
Mechanism of Mach. 2-05. 3-2 Machine Tool Lab. 2'952.......4 -0
Physical Chemistry 5'683..... 2-2 Materials of Eng. 2-30 ........ 2-2
Political Economy Ec3l... .... 3 -3 Political Economy Ec32........3 -3
General Study ............... 2 -2 General Study ............... 2 -2
Units of exercise and preparation: 25 -22 Units of exercise and preparation: 26 -23

FOURTH YEAR (General Course)

First Term Second Term
Dynamics of Machines 2'251... 2-4 Engineering Lab. 2602......... 4-4
Electrical Bng. Lab. 6'89 ....... 2 -2 Industrial Plants 2-781.........3 -3
Engineering Lab. 2-601....... 4-4 Industrial Plants 2-782 ........ 4-0
Hydraulics 1-64 .............. 3-6 Mechanics of Eng. 2'26.........3 -8
Machine Design 2'71 .......... 6 -0 Power Plant Design 2'58. .. . .. 4 -0
Refrigeration 2-43 ............ 2 -4 Production Methods 2'98... . .. -1
Testing Materials Lab. 2'35.. .. 4 -2 Thesis ...................... 6
General Study ............... 2-2 Elective..................... 4
Units of exercise and preparation: 25 -24 General Study ............... 2-2

Units of exercise and preparation: 47

Electives - Second Term
Aeronautics 16'76. . ...... .,.. 2 -2
App. of X-Ray& Photo-Elast. 8-44 4-0
Automatic Mach. 2'850.........2 -2
Engineering Chemistry 5.843 .. 4-0
Fire Protection Eng. 2'851.......2 -2
Heat Treatment 3-71............4 -0
Locomotive Eng. 2'853 ........ 2-2
Mech. Eq. of Bldg.. 2-854.. .. .. 2-2
Steam Turbine Bg. 2-855...... 2-2
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COURSE SCHEDULES

IL MECHANICAL ENGINEERING - Continued
FOURTH YEAR

Option 1. !itomotive
First Term

Dynamics of Machines 2-251.. . 2 -4
Electrical Eng. Lab. 6-89 ...... 2 -2
Engineering Lab. 2-601.........4 -4
Heat Treatment 3-70 .......... 2 -0
Hydraulics 1-64 .............. 3-6
Machine Design 2-711.........4 -0
Refrigeration 2'43. . . .... ...... 2 -4
Testing Materials Lab. 235.. .. 4 -2
General Study ............... 2 -2
Units of exercise and preparation: 25 -24

Second Term
Automobile Laboratory 2-66. 2 -2
Eng. Laboratory 2-603. .... ,,,.2 -2
Gasoline Automobile 2-79.. .... 3 -3
Industrial Plants 2-781 ......... 3 -3
Machine Design 2-712 ......... 2 -0
Mechanics of Eng. 2-26 ........ 3 -6
Power Plant Design 2-58 ...... 4 -0
Production Methods 2-98.. . . .. 1 -1
General Study ............... 2 -2
Thesis ..................... , 6
Units of exercise and preparation: 47

FOURTH YEAR
Option 2. Engine Design

First Term Second Term
Dynamics of Machines 2'251... 2 -4 Engine Design 277............6-2
Electrical Eng. Lab. 6'89.. ... 2-2 Engineering Lab. 2'602....... 4-4
Engineering Lab. 2'601....... 4-4 Industrial Plants 2'781.........3 -3
Heat Treatment 3'70...........2 -0 Mechanics of Eng. 2-26 ........ 3 -6
Hydraulics 1-64... .... .. ... .. 3-6 Power Plant Design 2'58. . .. .. 4-0
Machine Design 2,711..........4 -0 Production Methods 2'98...... 1 -1
Refrigeration 2-43. . ....... 2 -4 General Study ............... 2 -2
Testing Materials Lab. 2*35.. .. 4-2 Thesis ............. ........ 6
General Study ................ 2 -2 Units of exercise and preparation: 47
Units of exercise and preparation: 25 -24

FOURTH YEAR
Option S. Textile

First Term Second Term
Dynamics of Machines 2-251.. . 2-4 Engineering Lab. 2'603 ....... 2-2
Electrical Eng. Lab. 6-89.. .. .. 2 -2 Fire Protection Eng. 2'851.. 2 -2
Engineering Lab. 2-601....... 4-4 Industrial Plants 2-781.........3 -3
Hydraulics 1'64 .............. 3-6 Mechanics of Eng. 2-26 ....... 3-6
Machine Design 2-71 ......... 6-0 Power Plant Design 2'58 ...... 4-0
Refrigeration 2-43.. .. .. .. .. .. 2 -4 Production Methods 2'98.. .. ... 1 -1
Testing Materials Lab. 2-35.. .. 4-2 Textile Engineering 2-87 ...... 6-2
General Study ............... 2-2 General Study ................ 2 -2
Units of exercise and preparation: 25 -24 Thesis.......................6

Units of exercise and preparation. 47

78



COURSE SCHEDULES

II. MECHANICAL ENGINEERING - Continued
FOURTH YEAR

Option 1. Automotive
First Term

Dynamics of Machines 2'251.. .
Electrical Eng. Lab. 6'89.. .. ..
Engineering Lab. 2-601 .......
Heat Treatment 3'70 ........
Hydraulics 1-64 ..............
Machine Design 2-711 .......
Refrigeration 2-43. . . .. .. ... ..
Testing Materials Lab. 2'35.. ..
General Study ...............
Units of exercise and preparation:

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

25 -24

Second Term
Automobile Laboratory 2-66 2 -2
Eng. Laboratory 2'603. .. .. .. 2 -2
Gasoline Automobile 2-79 ...... 3 -3
Industrial Plants 2-781.. .. .. .. 3 -3
Machine Design 2'712 ......... 2 -0
Mechanics of Eng. 2'26 ........ 3 -6
Power Plant Design 2-58........4 -0
Production Methods 2-98.. . . .. 1 -1
General Study. . . . .. . .. ...... 2 -2
Thesis ...................... 6
Units of exercise and preparation: 47

FOURTH YEAR
Option 2. Engine Design

First Term Second Term
Dynamics of Machines 2'251... 2 -4 Engine Design 2-77............6 -2
Electrical Eng. Lab. 6-89.. .. .. 2-2 Engineering Lab. 2-602 ...... 4-4
Engineering Lab. 2-601....... 4-4 Industrial Plants 2-781... .. .. 3 -3
Heat Treatment 3-70...........2 -0 Mechanics of Eng. 2'26 ........ 3 -6
Hydraulics 1-64. .. .... ... .... 3 -6 Power Plant Design 2'58. . .. .. 4-0
Machine Design 2-711 ........ 4-0 Production Methods 2-98.. . . .. 1 -1
Refrigeration 2-43.. . ......... 2 -4 General Study ............... 2 -2
Testing Materials Lab. 2'35.. .. 4 -2 Thesis ...................... 6
General Study ................ 2 -2 Units of exercise and preparation: 47
Units of exercise and preparation: 25 -24

FOURTH YEAR
Option 8. Textile

First Term Second Term
Dynamics of Machines 2-251.. . 2 -4 Engineering Lab. 2-603 ........ 2 -2
Electrical Eng. Lab. 6'89.. ..... 2 -2 Fire Protection Eng. 2'851.. . .. 2-2
Engineering Lab. 2-601....... 4-4 Industrial Plants 2'781.........3 -3
Hydraulics 1'64 .............. 3 -6 Mechanics of Eng. 2'26 ........ 3 -6
Machine Design 2'71 ......... 6-0 Power Plant Design 2-58 ...... 4-0
Refrigeration 2-43 ............ 2 -4 Production Methods 2-98.. .. .. 1 -1
Testing Materials Lab. 2-35.. .. 4-2 Textile Engineering 2-87........6 -2
General Study ............... 2-2 General Study ................ 2 -2

Units of exercise and preparation: 25 -24 Thesis ...................... 6
Units of exercise and preparation: 47



MECHANICAL ENGINEERING

II. MECHANICAL ENGINEERING - Continued
FOURTH YEAR

Option Sa. Textile
First Term

Dynamics of Machines 2'251... 2 -4
Electrical Eng. Lab. 6-89........2 -2
Engineering Lab. 2'601.. .. .... 4-4
Machine Design 2'71 .......... 6 -0
Mycology 7-07. . . .. .. .. .. .. .. 3-2
Optical Meas. 8'18 ............ 3 -2
Optics 8'172 .................. 3 -6
Testing Materials Lab. 2-35.. .. 4 -2
Units of exercise and preparation: 27 -22

Second Term
Automatic Machinery 2-850.. .. 2 -2
Engineering Lab. 2*603 ....... 2-2
Hydraulics 1-63 .............. 2 -3
Industrial Plants 2-7811 ....... 1 -1
Industrial Plants 2-7812 ........ 2 -0
Mech. Equip. of Bldgs. 2-854... 2 -2
Mechanics of Eng. 2'26 ........ 3 -6
Power Plant Design 2-58........4 -0
Prec. of Measurements 8-07.. 1 -1
Textile Laboratory 2'871. . .. 6 -0
Thesis...................... 7
Units of exercise and preparation: 49

FOURTH YEAR
Option 4. Refrigeration

First Term Second Term
Dynamics of Machines 2-251.. . 2 -4 Engineering Lab. 2-603.........2 -2
Electrical Eng. Lab. 6-89........2 -2 Industrial Plants 2-781........3 -3
Engineering Lab. 2-601.........4 -4 Mechanics of Eng. 2'26 ....... 3 -6
Hydraulics 1-64 ............... 3 -6 1 Power Plant Design 2-58 ....... 4 -0
Machine Design 2'71 ..... 6 -0 Production Methods 2'98.. . . .. 1 -1
Refrigeration 243. ........... 2 -4 Refrigeration 2'49 ............. 3 -5
Testing Materials Lab. 2-35.. .. 4 -2 Refrigeration Lab. 2-64.........2 -2
General Study . . . . . .. .. .. ... 2-2 General Study ............... 2-2
Units of exercise and preparation: 25 -24 Thesis ..................... 6

Units of exercise and preparation: 47

ARMY ORDNANCE

Summer before Fourth Year

Chemistry, Elementary 5'04.. .. 3 -3
Differential Equations M72 .... 13
Mechanics 2'891 .............. 13 -3

FOURTH YEAR
First Term Second Term

Electrical Eng., Elem. 6'42 .... 5-5 Electrical Eng. Lab. 6'88 ...... 4-6
Heat Engineering 2-461 ........ 3 -6 Heat Engineering 2'471 ....... 3-4
Mechanisms 2'03. .. .. .. .. .. .. 6 -2 Ordnance Problems 2'892.. .... 8-0
Organic Chemistry 5-41 ....... 4-3 Organic Chemistry I 5'42.... ... 4-2
Organic Chem. Lab. 5-414..... 9-0 Org. & Explosives Lab. 5'431... 7-0
Theory of Elasticity 2'271. .. .. 4 -8 Powder & Explosives 5'43.. 2-2
Units of exercise and preparation: 31 -24 Power Laboratory 265.. . . .... 2 -2

Theory of Elasticity 2'272. .. 2 -4
Theory of Gyroscope M571.... 1 -1
Units of exercise and preparation: 33 -21
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COURSE SCHEDULES

II. MECHANICAL ZNGINEERING-Continued

TEXTILE ENGINEERING
In response to numerous requests for opportunities to study

textile questions of advanced character the Institute has fully
equipped a Textile Laboratory where the physical study of textile
fibers, yarns and fabrics is carried out in extreme detail. This
laboratory consists of a process room equipped with cotton working
machinery from the gin to the loom, a testing laboratory with testing
machines Rnd moisture control, and a microscope room darkened
and fully equipped with textile optical apparatus. For graduates
of textile schools of approved character and for graduates of the
Institute as well a course of study has been outlined leading to the
degree of Master of Science in Mechanical Engineering. This is
awarded at the end of one or two years of study, depending upon the
candidate's preparation and aptitude. A special circular relating
to this branch of study is available for those interested.

TEXTILE ENGINEERING - GRADUATE
First Term

Physical Metallurgy 3-653....
Design of Cotton Mach. 2'872..
Dynamics of Text. Mach. 2-874
Textile Tech. Analysis 2'875...
Prin. of Fabric Structure 2'876.

'Textile Research .............
Units of exercise and preparation:

10-2
3 -6
2-2
2 -3
2 -4
14
50

Second Term
Des. of Automatic Mach. 2-09.. 12 -0
Micro. Th. & Photomicro. 8191. 3-2
Physical Instruments 8-99. . ... 5 -4
Des. of Wool Work. Mach. 2'873 3 -6
Textile Research. . . . .. .. ... .. 15
Units of exercise and preparation: 50
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MECHANICAL ENGINEERING

I. MECHANICAL ENGINEERING -Continued

AUTOMOTIVE ENGINEERING - GRADUATE
First Term Second Term

Automotive Design 2'811...... 8-0 Automotive Design 2-812...... 10-0
Automotive Eng. 2-801....... 3-6 Automotive Eng. 2-802........3 -6
Automotive Fuels 10-93 ....... 3 -3 Heat Treat. & Metal. 3-72.. . 4 -2
Dynamics of Engines 2-254. . .. 2-4 Motor Vehicle Test. 2-672... 5-3
Engine Testing 2'671 ......... 4-2 Research. ... ............... 19
Heat Treatment 3'702 ........ 3 -0 Units of exercise and preparation: 52
Maint.& Oper.of Auto.Eq.2.661 2 -2
Mfg. Processes 2'981......... 3-3
Research................... 3
Units of exercise and preparation: 51

ORDNANCE DESIGN, UNITED STATES NAVY -GRADUATE

First Term
Adv. Mech., Th. of Blas. 2'281 3 -9
Dynamics of Machines 2'251... 2-4
Electrical Eng. Lab. 6-89 ...... 2-2
Exterior Ballistics M75 ... .. 2 -4
Heat Treatment 3-701 ........ 3 -2
Machine Design 2'71 ......... 6-0
Mbchanism of Machines 2-06 . . 2 -2
Physical Metallurgy 3-731. .. .. 1 -2
Structures 1'45 .............. 3-6
Units of exercise and preparation: 24 -31

Second Term
Adv. Mech., Th. of Blas. 2-282. 3-9
Aircraft Armament 16'48...... 3-5
Ind. App. of Elec. Pr. 6'46 ... 3-2
Interior Ballistics 2-29 ........ 2-3
Machine Design. Adv. 2'75. . 10-0
Physical Metallurgy 3'732. .. 8 -2
Structural Design 1'461....... 3-0
Theory of Gyroscope M57... .. 1 -2
Units of exercise and preparation: 33 -23

TORPEDO DESIGN, UNITED STATES NAVY - GRADUATE
First Term

Automatic Machinery 2'07... .. 3-3
Dynamics of Mach. 2'251 .... 2-4
Eng. Thermodynamics 2'40.... 4-5
Heat Treatment 3-701 ........ 3-2
Machine Design 2'761 ......... 6 -2
Materials of Eng. 2-301 ....... 1-2
Mechanism of Machines 2-06... 2-2
Metallography 3-615.......... 3-2
Physical Chemistry 5'633...... 2-2
Physical Metallurgy 3-731. .. .. 1-2
Units of exercise and preparation: 27 -26

Second Term
Aero. Engine Lab. 2'691 ...... 2-0
App. of X-Ray Photoelas. 8'44 4-0
Automatic Machinery 2'08..... 4-4
Eng. Thermodynamics 2'42.. .. 4-5
Machine Design 2'762 ........ 6-2
Physical Metallurgy 3-732. 8-2
Theory of Gyroscope M57. 1-2
Thermodynamics95'75T ....... 2-2
Torpedoes 2-51 .............. 2-4
Units of exercise and preparation: 33-21
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COURSE SCHBDULES

III. MINING AND METALLURGY
Including Petroleum Production

The demands made upon engineers in mining engineering,
metallurgT and petroleum engineering call for training in a variety
of lines. £he courses are designed to give the student sound training
in the sciences, upon which professional practice is based. The
application of these sciences is enforced through instruction in
mining engineering, metallurgy and petroleum engineering, as well
as in related branches of mechanical, civil and electrical engineering.
Thus equipped, the student can take up specialized work after gradua-
tion with the expectation of carrying it on successfully, while the broad
foundation laid in scientific and engineering subjects affords the gen-
eral training needed in case he desires to engage in technical enter-
prises other than mining, metallurgy or petroleum engineering.

Valuable opportunities are offered for observation and field work
in the laboratories of the Institute, in the Summer Mining Camp at
Dover, N. J., and the summer visits to oil fields and metallurgical
plants. Four optional courses are open to students.

Option 1. Mining Engineering. This covers the field of
mining engineering and includes courses of study in geology, mining
methods and economics and principles of mining, together with
instruction in metallurgical subjects adequate to equip the graduate
to engage in the practice of the branches of metallurgy which so
often make an important part of mining operations.

Option 2. Petroleum Production. This option covers the
field of prospecting, development, production, transportation and
storage of petroleum. Prominence is given to methods of finding
and developing petroleum resources; to methods of drilling wells
and extracting oil and gas from natural reservoirs; to the maintenance
of oil and gas wells and fields; to rnethods of transportation of crude oil
and gas and the storage of oil. Emphasis is placed on statistics of im-
portance in the study of petroleum economics from a world viewpoint.

Option 3. Metallurgy. This division is for those interested
chiefly in metallurgy. Prominence is given to the metallurgical
processes; the production, properties and treatment of metals and
alloys; and to metallography. Opportunity is given to specialize in
iron and steel, copper and non-ferrous metallur y, in gold and silver
or in metallography. Trips followed by conferences and reports
are made to mills, foundries and shops in the vicinity.

Option 4. Physical Metallurgy. This option is designed to
give special training in the structures, properties, uses and methods
of testing of the ferrous and non-ferrous metals and alloys. Metal-
lography, mechanical treatment and testing, heat treatment, X-Ray
examination of metals and allied subjects are included. Training in
production metallurgy is also given.

Option 1 and Option 2 lead to the degree of Bachelor of Science
in Mining Engineering; Option 3 and Option 4 lead to the degree of
Bachelor of Science in Metallurgy.
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MINING AND METALLURGY

IIL. MINING AND METALLURGY
Option 1. Mining Engineering

FIRST YEAR. See page 87

SECOND YEAR
First Term Second Term

English & History E21........ 3 -5 English & History E22........ 3 -5
Int. to Mining & Met. 3-00 .... 2-0 Geology 12-30 .............. 3 -3
Mathematics M21............ 3 -6 Mathematics M22. .. .. .. .. .. 3 -6
Military Science M821........ 3-0 Mechanism 2.01 ............. 2-4
Mineralogy 12'01............ 8-2 Military Science M822........ 3-0
Physics 803................ 4-5 Physics 8-04................. 4-5
Qualitative Analysis 5'11 ...... 7 -2 Quantitative Analysis 5'12.. . .. 7 -2
Units of exercise and preparation: 30 -20 Units of exercise and preparation: 25 -25

Required during Summer. At Summer Mining Camp

Surveying 1'10.............23 -1
Mining Practice 3'08 .......... 3 -0

THIRD YEAR
First Term Second Term

Applied Mechanics 2'15 ....... 3-6 Applied Mechanics 2-20 ........ 3 -6
Fire Assaying 3'31 ........... 6 -2 Economic Geology 12-40 .... . 5-3
Geology 12,31 ............... 5-3 Mining Methods 3'02 ......... 4-3
Mining Methods 3'01. . , . .. .. 8-3 Ore Dressing 3-21 ............ 3 -2
Political Economy Ec3l. .. .. .. 3-3 Ore Dressing Lab. 3'22.. . . .... 5 -2
Qualitative Analysis 5'13.... . .. 7 -2 Political Economy Ec32. .. .... 3-3
Units of exercise and preparation: 29-19 Testing Materials Lab. 2-37.... 2-0

General Study ............... 2-2
Units of exercise and preparation: 27 -21

FOURTH YEAR
First Term Second Term

Economics of Mining 3'03. 4-3 Electrical Eng. Lab. 6-85 ...... 2-3
Electrical Eng.. Elem. 6-40 ... 4-0 Metallurgy 3-421. .. .. .. .. .. .. 3-1
Field Geology 12-33 .......... 3-1 Principles of Mining 3'04...... 3-4
Geophysical Prospect.,Elem.3'13 3-1 Stationary Structures 144. .... 2 -3
Hydraulics 1'63............. 2-3 Thesis..................... 10
Metallurgy 3412. .... ....... 5-3 General Study ............... 4-4
Metallurgy 3'482........... 2-1 Electives.................... 9
Microstruct. of Ores & Met. 3-68 3-0 Units of exercise and preparation: 48
Electives................... 4
Units of exercise and preparation: 48
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COURSE SCHEDULES

m. MINING AND METALLURGY - Continued
Option 2. Petroleum Production

FIRST YEAR. See page 67

SECOND YEAR
Firs Term Second Term

English & History E21........ 3 -5 English & History E22........ 3 -5
Int. to Mining & Met. 3-00 .... 2 -0 Geology 12'30 ............... 3 -3
Mathematics M21............3 -6 Mathematics M22.. .. .. .. .. .. 3-6
Military Science MS21........3 -0 Mechanism 2-01 ............. 2 -4
Mineralogy 12'01 ............ 8 -2 Military Science MS22........3 -0
Physics 8'03................. 4-5 Physics 8-04........... ..... 4-5
Qualitative Analysis 5-11 ..... 7 -2 Quantitative Analysis 5'12... 7 -2
Units of exercise and preparation: 30 -20 Units of exercise and preparation: 25 -25

Required during Summer. At Summer Mining Camp
Surveying 1'10.............. 23-1
Mining Practice 3'08 .......... 3-0
Oil Field Visits 3'89 ........... .3-0

THIRD YEAR
First Term Second Term

Applied Mechanics 2,15. . .. .... 3 -6 Applied Mechanics 2'20. .. .. .. 3 -6
Geology 12-31 ............... 5 -3 Economic Geology 1240 ....... 5 -3
Metal. of Iron & Steel 3*432 ... 2 -1 Metallography 3-611..........4 -1
Mining, Elements of 3-05... .. 2 -2 Ore Dressing 3'23 ............ 3 -2
Oil Test. & Petrol. Refin. 5-381. 5-2 Petroleum Eng., Elem. 3-82.. 5-3
Petroleum Eng., Elem. 3'81.... 5 -3 Political Economy Ec32. ...... 3-3
Political Economy Ec31........3 -3 Testing Materials Lab. 2-37.... 2 -0
General Study .............. 2-2 General Study .............. 2-2
Units of exercise and preparation: 27 -22 Units of exercise and preparation: 27 -20

FOURTH YEAR
First Term Second Term

Economics of Mining 3'03. 4-3 Electrical Eng. Lab. 6-85.......2 -3
Electrical Eng., Elem. 6-40 .... 4 -6 Mining, Principles of 3-04.. 3 -4
Field Geology 12-33 .......... 3 -1 Petroleum Prod. & Util. 3'86... 5 -3
Geol. Coal & Petroleum 12-80.. 4 -3 Stationary Structures 144. .. .. 2 -3
Geophysical Prospect. Elem.3'13 3 -1 Thesis ...................... 10
Hydraulics 1'63............. 2-3 Electives................... 9
Microstruct. of Ores & Met. 3'68 3 -0 General Study ............... 2 -2
Petroleum Prod. & Util. 3'85... 2 -1 Units of exercise and preparation: 48
Electives................... 5
Units of exercise and preparation: 48

84



MINING AND METALLURGY

III. MINING AND METALLURGY - Continued
Option 8. Metallurgy

FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History 321.......3-5 English and History E22...... 3-5
Int. to Mining & Met. 3'00.... 2-0 Forging 2-902............... 2-0
Mathematics M21............ 3-6 Foundry 2911.............. 2-0
Military Science MS21...... .. 3 -0 Ga Analysis 5-31..... ....... 2 -0
Mineralogy 12'01 ............ 8 -2 Mathematics M22.. .. .. .. .. .3 -6
Physics 8-03. . . .. .. .. .. .. .. .. 4-5 Mechanism 2-01 ............. 2 -4
Qualitative Analysis 5:11.......7 -2 Military Science M822........3 -0
Units of exercise and preparation: 30 -20 Physics 8'04.................4 -5

Quantitative Analysis 5'12... .. 7-2
Units of exercise and preparation: 28 -22

Required during Summer
Machine Drawing 2,14. .. .. .. .. 4-0
Surveying & Plotting 1-02 ....... 5-0

THIRD YEAR

First Term Second Term
Applied Mechanics 2'15...... 3-6 Accgunting Ec5O. ........... 3-3
Mining, Elements of 3-05 ..... 2 -2 Applied Mechanics2+20 ....... 3 -6
Engin. Thermodynamics 2-40. . 4-5 Engineering Lab. 2'611 ....... 2 -1
Pire Assaying 3-31 ........... 6 -2 Metaflography 3-61. .. ........ 5 -1
Heat Measurements 8-12 ...... 3 -1 Ore Dressing 3'23 ............ 3 -2
Political Economy Ec31. .. .. .. 3 -3 Political Economy Ec32. .. .. .. 3-3
Quantitative Analysis 5'13... 7 -2 Testing Materials Lab. 2'37.. .. 2 -0
Units of exercise and preparation: 28 -21 General Study .............. 2 -2

Electives.................. 3-3
Units of exercise and preparation: 26 -21

Required during Summer
Metallurgical Plant Visits 3'60.. 3 -1

FOURTH YEAR

First Term Second Tern
Electrical Eng., Blem. 6'40 .... 4-6 Electrical Eng. Lab. 6-85.... .. 2-3
Hydraulics 163.............. 2-3 Electrochemistry, Blom. 8'90... 4 -2
(a) Metallurgy3'43.......... 7-3 Metallurgy3'42............. 5-2
(a) Metallurgy 3-411.......... 6-3 Metallurgy 3'4............. 4-3
(b) Metallurgy 3'431 .......... 3 -3 Met. & Heat Tr. of Steel 3-45... 2 -1
(b) Metallurgy 3+41.......... 10-3 Thesis.................... 12
Physical Chemistry, Blem.5'681 2-4 General Study .............. 2-2
General Study............... 4-4 Elective..................... 4
Units of exercise and (a) 26 -23 Units of exercise and preparation: 48

preparation: (b) 25-23
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III. MINING AND METALLURGY - Continued
Option 4. Physical Metallurgy

FIRST YEAR. See page 67

SECOND YEAR

First Term Second Term
English & History E21........ 3-5 English & History E22.. .. .. .. 3-5
Int. to Mining & Metal. 3'00... 2 -0 Forging 2-90............... 3 -0
Mathematics M21.......... .3 -6 Mathematics M22............ 3 -6
Military Science MS21........ 3 -0 Military Science M822........ 3 -0
Physics 8'03. . . .. .. .. .. .. .. 4-5 Physics 8-04. . . . . .. .. .. .. .. 4-5
Qualitative Analysis 5'11.......7 -2 Quantitative Analysis 5-12.. . .. 7-2
Language.................. 3-5 Language................... 3-5
Units of exercise and preparation: 25 -23 Units of exercise and preparation: 26 -23

Required during Summer
Mechanical & Machine Drawing 2-021 10

THIRD YEAR

Firj$ Term Second Term
Applied Mechanics 216. .. .. .. 2 -4 Applied Mechanics 2-20. .. .. .. 3-6
Chem. Anal. Alloys 5'133 ..... 7 -2 Heat Treatment 3-71 ......... 4 -0
Foundry 2-91 ................ -0 Industrial Radiology 8-46. .. .. 3-1
Heat Measurements 8'12 ....... 3 -1 Machine Tool Lab. 2-96 ....... 4-0
Metallography 3-621.......... 5-2 Metallography 3'622.......... 5-2
Mining, Elements of 3'05...... 2-2 Mineralogy 12-03............3 -1
Optics 8-172.. . .. .. .. .. .. .. 3 -6 Opt. Ident. Crys. Comp. 12-20.. 3-1
Political Economy Ec3l....... 3 -3 Political Economy Ec32. .. .. .. 3 -3
Units of exercise and preparation: 28 -20 Testing Materials Lab. 2'37 ... 2-0

General Study ............... 2-2
Units of exercise and preparation: 32 -16

Required during Summer
Metallurgical Plant Visits 3'60.. 3-1

FOURTH YEAR

First Term Second Term
Electrical Eng., Elem. 6-40. . .. 4-6 Electrical Measurements 6'79.. 2 -3
(a) Metallurgy 3-43........... 7-3 Electrochemistry. Elem. 8-90... 4-2
(a) Metallurgy 3-411.......... 6-3 Metallurgy 3*44............. 4-3
(b) Metallurgy 3'431. .. .. .... 3-3 Physical Metallurgy 3'642. 5-2
(b) Metallurgy 3,41........... 10-3 Physics of Metals 3-67.. . ... .. 4-2
Physical Crystallog. 12'25 . . 4-2 Thesis ...................... 13
Physical Metallurgy 3'641... .. 7-2 Elective ..................... 4
General Study .............. 2-2 Units of exercise and preparation: 48
Units of exercise and (a) 30-18

preparation: (b) 30-18
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IV. ARCHITECTURE
The architect of today requires training in the creative, the con-

structive, and the executive aspects of his profession. Rarely is an
individual so endowed that he may achieve a mastery of all three
fields, though an understanding of each in its relation to the other is
essential to a thorough realization of the opportunities that lie before
the architectural student. At the present time the Department
offers courses covering two aspects of the general field, the creative
and the constructive. A description of the latter (Course IV-A,
Architectural Engineering) will be found on page 91; a description
of the former (Course IV, Architecture) follows herewith.

The Department of Architecture of the Massachusetts Institute
of Technology is the oldest school of architecture in the country.
Its record of distinguished performance in the field of architectural
education is unexcelled. That this enviable accomplishment may
be perpetuated and that the graduates of the Department may have
the best possible preparation for their years of practice, a five-year
course ha, been established, leading to the degree of Bachelor in
Architecture.

This new course affords the high school graduate the opportunity
to acquire the essentials of a general education while pursuing his
technical studies. For students with a college background, and
likewise for those whose training has been largely in offices, this
course offers an opportunity to supplement the deficiencies in their
educational preparation to the best possible advantage. The former
will receive credit for satisfactory work equivalent to the require-
ments of our schedule that has been performed elsewhere. The latter
will correspondingly find that as a rule their experience as draughts-
men will qualify them to take the more advanced professional courses
in design, freehand drawing and color (see requirements for special
students on page 63). Thus in both instances as much time as
possible will be gained toward the completion of the required schedule.

The method of teaching followed in the Department is founded
upon personal criticism. Instructors in all professional subjects
devote their efforts toward the development of individual initiative.
This applies particularly to the courses in design, modeling, color
and freehand drawing where individual criticism at the draughting
board is accompanied by careful direction in the use of our exceptional
library material.

Lest constant criticism should tend to make the student depend
upon his instructors for ideas, and thus defeat the whole purpose of
our teaching, students in the advanced grades are thrown increas-
ingly upon their own resources, only receiving criticism when satis-
factory progress has been made since the instructor's last visit. This
policy, together with the custom of advancing students in design
by points rather than by years, ensures to the capable performer
such rapid advancement as his qualities justify.

Frequent opportunities for the comparison of our student work
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with that of students from other institutions are provided by the
conjunctive problems shared with the Harvard School of Archi-
tecture and the Boston Architectural Club. These opportunities are
further supplemented by sending selected drawings from all grades
to the judgments of the Beaux Arts Institute of Design in New York
City.

That deserving students in need of financial aid may not have
to forego the opportunities that we offer, scholarship aid is available
for both men and women. This assistance is supplemented by many
cash prizes given throughout the year, and conspicuous ability is
rewarded by Fontainebleau Scholarships and a Traveling Fellowship
entitling the student to a year's travel in Europe.

All drawings and designs made during the course of study
become the property of the Department to be retained, publisbed,
exhibited, or returned at the discretion of the Department.

The course leads to the degree of Bachelor of Science in Archi-
tecture through 1931. Beginning in 1932, it leads to the degree of
Bachelor in Architecture.



ARCHITECTURE

IV. ARCHITECTURE

FIRST YEAR

First Term
Architectural History 4'411..
English & History Eli. .. ..
French L63..................
Graphics 4'06.. .. .. .... .. ....
Mathematics M11............
Military Science M811.. .. .. ..
Perspective 4-12 ............
Physical Training PT1. . .. .. ..
Shades & Shadows 4-11 .......
Theory of Architecture 4'311 ...
Units of exercise and preparation:

3-3
3 -5
3-6
6-0
3-6
3 -0
3-0
1 -0
3-0
1 -0

29 -20

Second Term
Architectural History 4'412.; .. 3 -
Design 1'4712 .............. 12 -0
English & History E12........ 3-5
French L64.................. 3-6
Mathematics M12............ 3-6
Military Science MS12.........3 -0
Physical Training PT2 ......... 1 -0
Theory of Architecture 4'312.. . 1 -0
Units of exercise and preparation: 29 -20

Required during Summer
Office Practice 4-20. ... .............. 7

SECOND YEAR

First Term Second Term
Architectural History 4*421.. .. 2 -1 ArchitecturalHistory 4'422.. .. 2 -1
Design II 4721 .............. 11 -0 Design II 4-722............. 11 -0
English and History E21 ...... 3-5 English and History B22. . .. .. 3-5
Freehand Drawing 4-021 ...... 4-0 Freehand Drawing 4*022 ....... 4 -0
French L65...... ............ 2-3 Prench L66.................. 2 -3
Mechanics 2-231 ............. 3-6 Mechanics 2,232 ............. 3-6
Military Science MS21.........3 -0 Military Science MS22.. .. .. .. 3 -0
Office Practice 4-211... . .. 3 -0 Office Practice 4'212 ........... 3 -0
Theory of Architecture 4'321 ... 1 -1 Theory of Architecture 4'322 ... 1 -1
Units of exercise and preparation: 32 -16 Units of exercise and preparation: 32 -16

THIRD YEAR

First Term Second Term
Building Construction 4'80.... 1 -1 Constructive Design 4-812. .. 7 -0
Constructive Design 4'811. 7 -0 Design III 4-732 ............. 15 -0
Design III 4731 ............. 13 -0 European Civ. & Art G57... ... 3 -4
European Civ. & Art G56. .. .. 3-4 Freehand Drawing 4-032 ...... 4-0
Freehand Drawing 4'031 ...... 4 -0 Modeling 4-072 .. .. .. .. .. .... 3 -0
Modeling 4-071 .............. 3-0 Political Economy Ec32....... 3-3
Political Economy Ec3l....... 3-3 Problem Analysis E42 ........ 2-2
Problem Analysis E41 ........ 2-2 Theory of Architecture 4'332.. . 2 -0
Theory of Architecture 4'331... 2 -0 Units of exercise and preparation: 39 -9
Units of exercise and preparation: 38 -10
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IV. ARCHITECTURE - Consinued

FOURTH YEAR (Discontinued after June, 1980)
First Term

C'olor, Design & App. 4'091....
Design IV 4'741 ............
European Civ. & Art 4-471 .. ..
Freehand Drawing 4'041 ......
Town Planning 4-61 ..........
Professional Relations 4-241.. ..
Units of exercise and preparation:

1 -4
23-0

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

36 -12

Second Term
Color, Design & App. 4-092.. . .
Design IV 4-742 ...........
European Civ. & Art 4'472 ....
Freehand Drawing 4'042 ......
History of Ren. Art 4'49 ......
Philosophy of Arch. 4'52 ......
Professional Relations 4'242 ....
Units of exercise and preparation:

FOURTH YEAR (In effect 1980-81)
First Term Second Term

Color. Theory a Exercises 4'081 1 -3 Color. Theory & Exercises 4'082 1 -3
Design IV 4'741 ............. 23 -0 Design IV 4-742 ............. 22-0
European Civ. & Art 4'471.. 3 -4 European Civ. & Art 4-472 ... 3-4
Preehand Drawing 4-041 ...... 4-0 Freehand Drawing 4'042........4 -0
Theory of Architecture 4'341.. . 2-0 Mech. Equipment of Bldgs... . . 4-3
General Study ................ 4-4 Professional Relations ........ 1 -1
Units of exercise and preparation: '37 -11 Theory of Architecture 4-342... 2 -0

Units of exercise and preparation: 37 -11

FIFTH YEAR (In effect 1981-82)
First Term Second Term

Architectural Humanities 4'51.. 1 -1 Color. Design & App. 4'092.. .. 2 -4
Color. Design & App. 4'091.. .. 1 -4 Design V 4-752 .............. 12 -0
Design V 4'751 .............. 25-0 European Civ. & Art 4'482. . .. 2 -3
European Civ. & Art 4-481.. .. 2 -3 igure Composition 4-052 ..... 6-0
Freehand Drawing 4'051 ...... 6-0 Philosophy of Arch. 4-52 ...... 1 -1
Town Planning.............. 2-3 Thesis..................... 18-0
Units of exercise and preparation: 37 -11 Units of exercise and preparation: 41 -8
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ARCHITBCTURE

IV-A. ARCHITECTURAL ENGINEERING*
The course in Architectural Engineering was first developed

as an option in Architecture and graduated its first class in 1900.
The Institute was among the earliest of the technical schools to
recognize the growing demand for men with a thorough, fundamental
training in engineering who should at the same time have acquired
a sufficient acquaintance with the aims and ideals of the architect
to be able to work in sympathy with him.

The introduction of new building materials, steel about 1885
and reinforced concrete somewhat later, opened hitherto undreamed
of possibilities in the structural problems and added greatly to their
complexity. This laid the way for specialization in the architectural
profession and gave birth to the new profession of architectural
engineering.

Every important architectural structure today is the result of
three elements working in close association with one another; first
the designing element which is the real creative element, second the
engineering element which controls the design of the structure, and
lastly the administrative element. Every architectural firm must
comprise the creative and the administrative element, in the smaller
offices sometimes combined in a single person. The engineering
element on the other hand may or may not be directly a part of the
office equipment. It is always desirably so, but it may be sought
outside the office in one of the structural firms specializing in archi-
tectural construction, or it may be sought in the services of a con-
sulting architectural engineer called to work in association with the
architect on a particular piece of work.

It is the aim of Course IV-A to offer training leading to a
professional career in engineering applied to architecture. In addi-
tion to the preparatory training given to the other engineering
students those of IV-A are required to take courses in history of
civilization, of art, and of architecture, and in principles of planning.

In accord with the general policy of the Institute much stress
is laid upon the acquisition by the student of the basic principles of
engineering and upon his ability to adapt these principles to special
cases. Parallel with the theory of structures long periods of struc-
tural analysis and design develop the student's initiative and imag-
ination, and expand his power to use his equipment in the solution
of the infinite variety of problems with which the structural engineer
has to cope. The instruction in this work is largely individual in
character and is planned to develop the ability to think independently.
This work is carried on in the atmosphere of the architectural depart-
ment where the student is constantly in touch with the men working
in Course IV.

*Definition adopted by the Association of Collegiate Schools of Architecture,
May, 1921. Architectural Engineering: "Essentially an engineering course, giving
fundamental and comprehensive training in engineering and including sufficient
preparation in Architecture to put the student in full sympathy with the ideals of the
aropitect, but with no attempt to give him facility in Architectural Design."
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The student who elects IV-A should be interested in mathe-
matics and its many applications and at the same time his tastes
should be of sufficient breadth to have some inclination toward the
so-called fine arts. The latter is an essential element in his equipment
if he is to be a success as an engineer practicing in Architecture and
will form a most useful bond of understanding between himself
and the architect.

The course is four years in length and leads to the degree of
Bachelor of Science in Architectural Engineering.

IV-A. ARCHITECTURAL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

Applied Mechanics 2'15........3-6 Applied Mechanics 2-20 ....... 3 -6
Architectural History 4'413.. .. 2-2 Architectural History 4'414.... 2-2
Building Construction 4'80 .... 1-1 English & History E22........ 3-5
English & History E21.........3-5 Foundry 2-911 ............... 2-0
Mathematics M21.............3 -6 Geology of Materials 12-49 ... 1 -2
Military Science MS21.........3 -0 Mathematics M22.............3 -6
Perspective 4'13 ............. 1 -3 Military Science MS22........ 3-0
Physics 8'03 ................. 4-5 Physics 804. ................ 4 -5
Surveying 1-03. ............... 2 -0 Structural Drawing 4'90........3 -0
Units of exercise and preparation: 22 -28 Units of exercise and preparation: 24 -26

THIRD YEAR
First Term Second Term

Acoustics, Ilium. & Color 8'06.. 1 -2 Architectural History 4-424.. .. 1 -1
Applied Mechanics 2'211...... 3-6 European Cy. & Art G57 ..... 3-4
Architectural History 4-423.... 1 -1 Planning Principles 4'78........4 -7
European Civ. & Art G56.. 3 -4 Political Economy Ec32. .. .. .. 3 -3
Foundations 1-48.. .. .. .. ... .. 1 -1 Report Writing E33 .......... 2-
Geology of Materials 12-49 .... 1 -2 Structural Analysis 4-912.......8 -0
Materials of Eng. 2'304 ....... 2-2 Structures 1,40 .............. 3-5
Office Practice 4'22 ........... 6-0 Surveying 1-03................2 -0
Political Economy Ec31.......3 -3 Units of exercise and preparation: 26 -22
Structural Analysis 4911...... 6 -0
Units of exercise and preparation: 27 -21

FOURTH YEAR
First Term Secon4Term

Estimating 4-25 ............. 1 -2 Hydraulics 1'62 .............. 3 -5
Foundations 1-48....... ...... 1 -1 Mech. Equip. of Bldgs. 2'59 ... 4-3
Professional Relations 4-241., 1 -1 Professional Relations 4-242.... 1 -1
Rein. Concrete Design 2-391. 7-0 Rein. Concrete Design 2'392. .. 6 -0
Structural Design 4-921 ....... 7-0 Structural Design 4-922 ....... 5-0
Structures 1-41 .............. 4-8 Structuresl-422 ............. 2-4
Testing Materials Lab. 2-36.... 2-1 Thesis ...................... 10
Test. Mat. Lab. (Concrete) 2'362 3 -2 General Study ............... 2-2
General Study ............... 2-2 Units of exercise and preparation: 48
Units of exercise and preparation: 28-17



CHEMISTRY

V. CHEMISTRY
The curriculum in Chemistry includes a large number of indi-

vidual courses in Chemistry, most of which are general and funda-
mental in character. The aim of the course is first to give the student
thorough instruction by means of lectures, recitations and laboratory
practice, in the fundamental principles of inorganic, analytical,
organic, physical and industrial chemistry. Instruction in mathe-
matics, physics and German is included in the course. This funda-
mental instruction is the same for all students for the first three
years.

A second aim is to stimulate and develop the research attitude
in the student. In any scientific career, the highest success is attained
by those who possess an ability to surmount difficulties as they
appear, to attack untried problems systematically, and to use
knowledge already acquired to advance the boundaries of the science.
This is particularly true of chemical science. The "Thesis" coming
in the fourth year is intended to develop ability in research. In this
subject each student is assigned a problem of not great difficulty
which he is expected to plan and execute, with reasonable aid from
an instructor. He is required to present the results of the investiga-
tion in a careful and concise report. The extensive sequipment of
the various laboratories is fully utilized for this work.

Specialized courses, optional in the fourth year, are given in
such subjects as the examination of water supplies, foods, oils, gases,
sugars and starches, and the methods of proximate technical analysis.

For those students who show special aptitude for investigation,
opportunity for pursuing graduate courses and research is offered in
the Research Laboratories of Physical Chemistry, Organic Chemistry
and Inorganic Chemistry.

The course leads to the degree of Bachelor of Science in
Chemistry.

A special Chemistry Department circular gives in detail the
aims and courses o( the Department.
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V. CHEMISTRY
FIRST YEAR. See page 67

Required during Summer (Following First Year)
Qualitative Analysis 5'10. .. .. 14-4

SECOND YEAR
First Term Second Term

English & History E21 ........ 3-5 English & History E22........ 3 -5
Geology G60 ................ 2-2 Mathematics M22.. .. .. .. .. 3-6
Mathematics M21.............3 -6 Military Science MS22 ........ 3 -0
Military Science MS21.........3 -0 Physics 8-04.................4 -5
Physics 8-03.................4 -5 Quantitative Analysis 5'13.. .. 7 -2
Quantitative Analysis 5-12.. 7 -2 Language ................... 3 -5
Language ................... 3 -5 General Study ............... 2 -2
Units of exercise and preparation: 25 -25 Units of exercise and preparation: 25 -25

THIRD YEAR
First Term Second Term

Analytical Chem. 5-141....... .3 -2 Analytical Chem. 5'142....... .3 -2
Biology & Bact. 7-28 .......... 3 -1 Chemical Literature 5-82T.. ... 1 -1
Chemical Literature 5-81T.. . 3 -2 Industrial Chemistry 10-201... 4 -4
Organic Chemistry I 5-41.. .. 4 -3 Organic Chemistry I 5-42.. .... 4 -2
Organic Chem. Lab. 5414.......9 -0 Organic Chem. Lab. 5-424. 13-0
Physical Chemistry I 5-61T.. .. 5 -5 Physical Chemistry II 5'62T ... 5 -5
Political Economy Ec3l....... .3 -3 Political Economy Ec32....... 3 -3
Units of exercise and preparation: 30 -16 Units of exercise and preparation: 33 -17

FOURTH YEAR
First Term Second Term

Industrial Chemistry 10-211. 3 -3 History of Chemistry 5'83T.. . 2 -2
Inorganic Chemistry 5'061.. . 2 -3 Inorganic Chemistry 5-062... 2 -3
Metallography 3'611.... ...... 4 -1 Opt. Ident. of Crys. Comp. 12-20 3 -1
Physical Chemistry III5'63 .. 4 -4 Physical Chemistry IV[564T. . 3 -4
Thesis 5'961. ................. 15 Thesis 5-962 ................. 15
Elective......... ............ 5 Thesis Conference 5-96.........1 -1
General Study ................ 2 -2 General Study ................ 2 -2
Units of exercise and preparation: 48 Elective ..................... 7

Units of exercise and preparation: 48

Elective subjects in the Fourth Year must be approved by the Fourth Year
Registration Officer.

Students credited with Elementary and Intermediate French upon entrance will
take Elementary German.

Students credited with Elementary and Intermediate German upon entrance
will take Elementary French.

Students credited with Elementary French and Elementary German upon entrance
will take Intermediate German.
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VI. ELECTRICAL ENGINEERING
Great importance is attached in Electrical Engineering to the

study of mathematics, chemistry, physics and applied mechanics in
the earlier years, and of the theory of electricity and magnetism
beginning in the second year and continuing throughout the remainder
of the course. Along with these are associated the essential prin-
ciples of heat power engineering, hydraulic power engineering, the
designing of structures and machines and of political economy.
The electrical engineering instruction of the third and fourth years
take on a distinctly scientific character besides offering a variety of
alternative subjects involving the applications of electricity to the
various problems in railroad work, power station design, power
transmission and distribution, lighting, telephony, etc.

The theoretical work runs parallel with an extended course in
the laboratories, which begins with the work in chemistry and
physics and extends through all of the scientific branches studied.

he electrical testing laboratories and the laboratories devoted to
electrical machinery are component parts of the equipment. These
laboratories are extensively provided with apparatus adapted to the
needs of undergraduate and advanced study. The laboratory work
is carried on with the purpose of developing in the student habits
of accurate observation and reflection, besides bringing to his con-
sideration the methods and tests of fundamental importance and
questions of economy of time and precision of results. It culminates
in a thesis requiring originality and the application of acquired
technique.

The importance of work of the nature of scientific research is
emphasized. Research laboratories are provided, and seminar
meetings are held weekly at which the progress of research work
being carried on is reported and discussed. The historical develop-
ment of the electrical sciences and arts is discussed in the same
meetings. These meetings, established particularly for graduate
students, are open to all students.

Under present regulations no students are assured admittance
to Course VI in the second year with incomplete records in any
entrance subject or an incomplete record in any first-year subject.
On account of the number of applications it is probable that no
admissions to the third year will be made without clear records in
both first and second-year subjects and entrance requirements.

The course leads to the degree of Bachelor of Science in Elec-
trical Engineering.
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VI. ELECTRICAL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History E21........ 3-5 Applied Mechanics 2'16....... 2-4
Poundry 2-911. .. .. .. .. .. .. .. 2 -0 Electrical Eng. Prin. 6'00.. .. .. 5-6
Machine Tool Lab. 2-941.......2 -0 English & History E22.........3 -5
Mathematics M21.............3 -6 Machine Tool Lab. 2-942 ....... 4 -0
Mech. Eng. & Mach. Draw. 2-12 7 -0 Mathematics M22.............3 -6
Mechanism 2-00 ............. 4 -6 Military Science M822.........3 -0
Military Science MS21.. .. .. .. 3 -0 Physics 8'04. ................ 4-5
Physics 8-03 ................. 4 -5 Units of exercise and preparation: 24 -26
Units of exercise and preparation: 28 -22

Required during Summer

Surveying and Plotting 1'02.... 5-0

THIRD YEAR
First Term Second Term

Applied Mechanics 2-20. .. .. ... 3 -6 Applied Mechanics 2-22. .. .. .. 3 -5
Electrical Eng. Lab. 6-70.. .. .. 7 -4 Electrical Eng. Lab. 6-71....... 5-5
Electrical Eng. Prin. 6-01........3 -4 Electrical Eng. Prin. 6'02.. . .... 5-6
Eng. Thermodynamics 2'40.. .. 4 -5 Eng. Thermodynamics 2*42.... 4-5
Mathematics M31 ............ 2-4 Political Economy Ec32. .. ..... 3 -3
Political Economy Ec3 ........ 3 -3 General Study ............... 2 -2

Units of exercise and preparation: 22 -26 Units of exercise and preparation: 22 -26

First Term
Electrical Eng. Lab. 6-72 ......
Electrical Eng. Prin. 6'03 .....
Engineering Lab. 2'621 .......
Hydraulics 1-64 ..............
General Study ...............
Professional Elective..........
Units of exercise and preparation:

FOURTH

4-4
6 -8
3 -2
3 -6
2 -2
3 -6

21 -28

YEAR
Second Term

Biography in Science G51..
Electrical Eng. Prin. 6'04......
Thesis ......................
Professional Elective .........
Units of exercise and preparation:

Professional Electives
First Term Second Term

Central Stations 6-221 ......... 3 -6 Central Sta. Des. 6-222.........3 -6
Electrical Eng. Lab, 6-80 ...... Time arr. Electrical Equip. Bldgs. 6-23... 1 -2
Electric Mach. Des. 6-251. . . .. 3 -6 Electrical Eng. Lab. 6'80 ...... Time arr.
Electric Railways 6-241........3 -6 Electric Mach. Des. 6252.. .. .. 3 -6
Illumination 6-27 .............. 3 -6 Electric Railways 6-242. . .. .... 3 -6
Prin. Wire Com. 6'281 ........ 3-6 Ind. App. of Elec. Pr. 0'21... .. 3-6

Power Trans. Equip. 6'20 ..... 3-6
Prin. Radio Com. 6-282 ....... 3-6
Storage Batteries 6'29 ........ 1 -1

go

3 -5
6 -9

15
3 -6
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VI-C. ELECTRICAL ENGINEERING
Students who wish to follow particularly the theory and practice

underlying Electrical Communications may register for the Electrical
Communications Option at the beginning of the junior year. For
admission to this option a student must have completed the first two
years of the undergraduate Course VI at the Institute or their
equivalent.

The option embraces scientific work covering wire telephony,
carrier telephony and radio telephony, also wire telegraphy, carrier
telegraphy and radio telegraphy. The properties and engineering
applications of electron tubes are also included.

The course leads to the degree of Bachelor of Science in Elec-
trical Engineering.

Option VI-C. Electrical Communications
Same asvregular Course VI to the beginning of third year.

THIRD YEAR
First Term Second Term

Applied Mechanics 2-20........3 -6 Electrical Com. Prin. 6-302. . .. 3 -6
Electrical Com. Prin. 6'301.... 3 -6 Electrical Eng. Lab. 6-71.......5 -5
Electrical Eng. Lab. 670...... 7--4 Electrical Eng. Prin. 6'02...... 5-6
Electrical Eng., Prin. 6'01,....3 -4 Political Economy Ec32 ....... 3 -3
Mathematics M31.............2 -4 Vector Analysis M77 .......... 3 -5
Political Economy Ec3l. ....... 3 -3 General Study. . . , . . .. ... .. 2 -2
Units of exercise and preparation: 21 -27 Units of exercise and preparation: 21 -27

FOURTH YEAR

First Term Second Term
Electrical Corn. Prin. 6-311.... 3 -5 Biography in Science 051. 3 -5
Electrical Com. Lab. 6-331..... 5-6 Electrical Com. Prin. 6-312.... 3-5
Electrical Eng. Prin. 6-03.......6 -8 Electrical Com. Lab. 6-332.....3 -4
Electrical Eng. Lab. 6-72.. .. .. 4-4 Electromag. Wave Prop. 8-242. 2 -3
Electromag. Theory 8.241. . . .. 2-2 Sound, Speech & Aud. 8-05. . .. 3 -6
General Study............... 2-2 Thesis...................... 10
Units of exercise and preparation: 22 -27 Units of exercise and preparation: 47



COURSE SCHEDULES

VI-A. ELECTRICAL ENGINEERING
Option 1, Manufacturing. In cooperation with the General Electric

Company.
Option 2, Public Utilities.

(a) Light and Power. In codperation with the Edison Electric
Illuminating Com pany of Boston.

(b) Transportation. in cooperation with the Boston Elevated

(c) Power stems - Construction and Operation. In coopera-
tion with Stone & Webster, Inc.

Option 3. Communications. In cooperation with the Bell Telephone
System in New York City.
The Institute offers three distinct co6perative courses in Elec-

trical Engineering. Option'1 affords training for the technical and
executive responsibilities of electrical manufacturing industries.
All of the manufacturing practice is taken at the General Electric
Company's plants in Lynn, Schenectady, Pittsfield and Erie. Op-
tions 2 and 3 offer a training of like nature for the technical and
executive responsibilities in the operation of public utilities and
communications systems. For those who wish to go into the distri-
bution of light and power, practical experience may be obtained
with the Edison Company. Where similar experience is desired in
the planning and construction of power systems, it may be obtained
with Stone & Webster. For those desiring to go into electric
railway work, experience with the Boston Elevated Railway is
available. For Communications work, the coOperation is with the
shops of the Western Electric Company, Inc., the plants of the
New York Telephone Company and the laboratories of the Bell
Telephone Laboratories, Inc., cordinated through the American
Telephone and Telegraph Company.

Each course covers a period of five years, the first two being
similar to Course VI, and the last three being equally divided between
instruction at the Institute and practical training in the shops of the
General Electric Company, or in the plants of the Boston Edison
Company, Boston Elevated Railway, Stone & Webster or the
Bell Telephone System.

The instruction of the first four years is similar in method and
content to Course VI with minor omissions. The work of the final
or fifth year is definitely of an advanced nature. For Option 1 the
emphasis during this year is on problems of administration of large
manufacturing enterprises, the design and development of engineering
projects and creative research. For Option 2 the emphasis during
the fifth year is on problems of administration of public utilities
together with research on technical, scientific and administrative
problems incident to the conduct of affairs of such enterprises.
In Option 3 the development and research work in Communications
is carried on in the Bell Telephone Laboratories in New York City.

The training at the plants is laid out and conducted with a view

9



ELECTRICAL ENGINEERING

to the maximum educational value and is intimately correlated with
the professional instruction at the Institute. In the final year
considerable latitude may be exercised in the assignment of men
to posts in the engineering and research bureaus of the respective
companies with a view to utilizing and developing individual apti-
tudes.

The number of men who may be admitted to the co6perative
training each year is at present limited to fifty-six. Candidates for
admission are subject to the approval of both the Institute and the
co6perating companies. On account of the limitations of number
and the unitary nature of training, men who are admitted to a course
with the approval of both parties are expected to carry it through
tu completion unless prevented by exceptional circumstances. Well
qualified students who have completed at other institutions the
substantial equivalent of the work of the first two years of Course VI
may be admitted to advanced standing at the beginning of the
co6perative training. Students in training at the plants are subject
to the -usual regulations of the company. They receive regular com-
pensation for their work, the total of which considerably exceeds
the tuition charges for the three years of co6peration. The work in
the shops, testing departments and engineering divisions is supple-
mented by conferences with department heads in which technical
and administrative problems arising in the work are intimately
discussed. While at the shops students also devote three hours a
week to classroom work in electrical theory and general studies, for
which six hours' preparation per week is required. At the conclusion
of the course, graduates are free to accept employment wherever
offered without further obligation to the co6perating company.

Under present regulations no students will be admitted to
Course VI-A in the second year with incomplete records in any
entrance subject or an incomplete record in any first-year subject.
On account of the number of applications it is probable that no
admissions to the third year will be made without clear records in
both first- and second-year subjects and entrance requirements.

Each class is divided into two groups (A and B) which alternate
after the second year, one group working at the plant of a cooperating
company while the other is at the Institute in Cambridge.

The course leads to the degree of Master of Science in Electrical
Engineering, together with the degree of Bachelor of Science in
Electrical Engineering as of the preceding year.
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VI-A. ELECTRICAL ENGINEERING. GROUP A
FIRST YEAR. See page 67

Required during Summer (Following First Year)
Options 2 and 3. Surveying & Plotting 1*02.. .. 5 -0

SECOND YEAR
First Term

Applied Mechanics 2-16. .. .. ..
English & History E21......
Mathematics M21 ............
Mech. Eng.& Mach. Draw. 2'122
Mechanism 2-00 .............
Military Science MS21 .. .. .. ..
Physics 8-03 .......... .......
Units of exercise and preparation:

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

24 -26

Second Term
Electrical Eng. Prin. 6'00......
Electrical Eng. Lab. 6'75.... ..
English & History E22........
Mathematics M22............
Military Science M822........
Physics 8-04 .................
Political Economy Ec3l. .. .. ..
Units of exercise and preparation:

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

23 -27

THIRD YEAR

Summer Term
At M. . T.

Applied Mechanics 2'20.. .
Electrical Engineering Lab. 6-76.
Electrical Engineering, Prin. 6-01
EngineeringThermodynamics2'40
Units of exercise and preparation:

First Term
At Works

Committee Work E44 ........ 2-4
Electrical Eng. Prin. 6-021..... 2-4
(1) Manufacturing Practice.. . .48 h.p.w.

General Electric Co. 6-901
(2) Public Utility Practice.. . .. 48 h.p.w.

Edison Elec. Ill. Co. 6'911
Boston Elevated Ry. 6'921
Stone & Webster 6-931

(3) Communications Practice. .48 h.p.w.
Western Electric Co. 6-941

Second Term
At M. L T.

Applied Mechanics 2-22 .......
Electrical Eng. Lab. 6'77 ......
Electrical Eng. Prin. 6-023...
Eng. Thermodynamics 2-42....
Mathematics M31.... ......
Political Economy Ec32.......
Testing Materials Lab. 2'36....
Units of exercise and preparation:

3-6
4-3
8-4
4-5

14 -18

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

22 -28
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VI-A. ELECTRICAL ENGINEERING. GROUP A - Continued

FOURTH YEAR

Summer Term
At Works

Business English E45.......... 1-3
Electrical Engineering, Prin.6'032 2-5
(1) Manufacturing Practice ... .48 h.p.w.

General Electric Co. 6'902
(2) Public Utility Practice .... 48 h.p.w.

Edison Bloc. Ill. Co. 6'912
Boston Elevated Railway 6922
Stone & Webster 6-932

(3) Communications Practice. . 48 h.p.w.
N. Y. Telephone Co. 6-942

First Term
At M. I. T.

Biography in Science G51.
Hydraulics 1-64 ..............
(3) Bloc. Com. Lab. 6330 ......
(3) Electrical Com. Prin. 6-311.
(1.2) Electrical Eng. Lab. 678..
(3) Eloc. Eng. Lab. 6'781.. . .. ..
(1,2) Electrical Eng. Prin. 6-041
(1,2) Electron Th. & App. 8'21.
(1.2) Engineering Lab. 2'621. ..
(3) Vector Analysis M77 ......
Units of exercise and preparation:

(1,2)..................
(a) ......................

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

22-26
20-28

Second Term
At Works

Modern Forms of Lit. E46. 2-4
(3) Electrical Com. Prin. 6'312. 2 -6
(12) Electrical Eng., Prin. 6-042 2 -6
(1) Manufacturing Practice.. .. 48 h.p.w.

General Electric Co. 6-903
(2) Public Utility Practice. .. . .48 h.p.w.

Edison Elec. ili. Co. 6'913
Boston Elevated Ry. 6'923
Stone & Webster 6'933

(3) Communications Practice . .48 h.p.w.
Bell Telephone Laboratories 6'943

GRADUATE YEAR

Summer Term
At M. I. T.
Graduate Study & Research..... 34

First Term
At Works

Graduate Study .............. 14
(1) Manufacturing Practice.. .. 48 h.p.w.

General Electric Co. 6-904
(2) Public Utility Practice .... 48 h.p.w.

Edison Elec. Ill. Co. 6-914
Boston Elevated Ry. 6-924
Stone & Webster 6'934

(3) Communications Practice. .48 h.p.w.
Bell Telephone System 6944

Second Term
At M. I. T.

Business Law & Org. Ec63... .. 3 -5
Graduate Study & Research... 40
Units of exercise and preparation: 48
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VI-A. ELECTRICAL ENGINEERING. GROUP B

FIRST YEAR. See page 67

Required during Summer (Following First Year)
Options 3 and 8.

Surveying & Plotting 102....... 5-0

SECOND YEAR
First Term Second Term

Applied Mechanics 2-16 ........ 2 -4 Electrical Eng. Prin. 6'00.......5 -6
English & History E21 ........ 3 -5 Electrical Eng. Lab. 6-75 ....... 2 -2
Mathematics M21.. .. .. .. .. .. 3 -6 English & History E22........3 -5
Mech. Eng. & Mach. Dr. 2.122. 5 -0 Mathematics M22.. .. .. .. .. .. 3 -6
Mechanism 2-00 ............. 4 -6 Military Science MS22........3 -0
Military Science MS21........ 3-0 Physics 804................. 4-5
Physics 8-03. . ....... .. .. .... 4 -5 Political Economy Ec3l........3 -3
Units of exercise and preparation: 24 -26 Units of exercise and preparation: 23 -27

THIRD YEAR

Summer Term
At Works

Business English E45 .......... 1 -3
Electrical Engineering, Prin. 6'01 2 -5
(1) Manufacturing Practice .. . .48 h.p.w.

General Electric Co. 6*901
(2) Public Utility Practice .... 48 h.p.w.

Edison Elec. Ill. Co. 6-911
Boston Elevated Railway 6921
Stone & Webster 6-931

(3) Communications Practice. . .48 h.p.w.
Western Electric Co. 6-941

First Term Second Term
At M. . T. At Works

Applied Mechanics 2-20 ........ 3 -6 Modern Forms of Lit. E46... 2-4
Electrical Eng. Prin. 6-02.. .... 5 -6 Elec. Eng. Prin. 6'031..........2 -5
Electrical Eng. Lab. 6-76.... ... 4-3 (1) Manufacturing Practice.. .. 48 h.p.w.
Eng. Thermodynamics 2-40.. 4 -5 General Electric Co. 6-902
Mathematics M31.............2 -4 (2) Public Utility Practice.....48 h.p.w.
Political Economy Ec32........3 -3 Edison Elec. Ill. Co. 6'912
Units of exercise and preparation: 21 -27 Boston Elevated Ry. 6-922

Stone & Webster 6-932
(3) Communications Practice.. .48 h.p.w.

N. Y. Telephone Co. 6'942
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VI-A. ELECTRICAL ENGINEERING. GROUP B - Continued
FOURTH YEAR

Summer Term
At M. . T.

Applied Mechanics 2-22 ........ 3-5
Electrical Eng. Lab. 6'77 ....... 3-2
(3) Electrical Com. Prin. 6'311.. 3 -5
(1,2) Electrical Eng. Prin. 6-032. 3 -4
Eng. Thermodynamics 2-42. .. .. 4-5
Testing Materials Lab. 2-36 .... 2 -1

First Term
At Works

Committee Work E44..........2 -4
(1,2) Electrical Eng. Prin. 6-041 2 -6
(3) Electrical Eng. Prin. 6-032,. 2 -5
(1) Manufacturing Practice . .. 48 h.p.w.

General Electric Co. 6-903
(2) Public Utility Practice.. . .. 48 h.p.w.

Edison Elec. Ill. Co. 6-913
Boston Elevated Ry. 6-923
Stone & Webster 6-933

(3) Communications Practice.. .48 h.p.w.
Bell Telephone laboratories 6'943

Second Term
At M. I. T.

Biography in Science G51......3 -5
A'dMraulics 1'64 .............. 3-6

(3) Electrical Com. Lab. 6-330 4 -4
(3) Electrical Com. Prin. 6-312. 3 -5
(1,2) Electrical Eng. Lab. 6-78 .6 -4
(3) Electrical Eng. Lab. 6'781.. 4 -3
(1,2) Elec. Eng. Prin. 6:042.. .. 3 -5
(1,2) Electron Th.. and App. 8-21 4-4
(1,2) Engineering Lab. 2-621. .. 3 -2
(3) Vector Analysis M77........3 -5
Units of exercise and preparation:

(1, 2) ............... ... 22-26
(3). ................... 20 -28

GRADUATE YEAR

Summer Term
At Works

Graduate Study . 10
(1) Manufacturing Practice . ..48 h.p.w.

General Electric Co. 6'904
(2) Public Utility Practice ..... 48 h.p.w.

Edison Elec. Ill. Co. 6'914
Boston Elevated Ry. 6-924
Stone & Webster 6-934

(3) Communications Practice. . .48 h.p.w.
Bell Telephone System 6-944

First Term
At M. I. T.

Graduate Study & Research.. .. 48
Units of exercise and preparation: 48

Second Term
At M. I. T.

Business Law & Org. Ec63..... 3 -5
Graduate Study & Research... 40
Units of exercise and preparation: 48
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VII. BIOLOGY AND PUBLIC HEALTH
The applications of modern biological sciences have opened up

new fields of usefulness for those with broad and properly co6rdinated
training, in public health, research and industry.

To provide the equipment necessary for these positions three
groups of related studies, covering four years, have been arranged.
The first deals primarily with biological sciences in general and
with public health administration; the second with the industrial
or technical applications of biology, and the third with engineering
aspects of health work.

In the public health field useful and inviting careers in the
service of the government, states and cities, or with public service
or private corporations, health organizations or individuals are now
open to ambitious students well trained in general and sanitary
biology, bacteriology, industrial hygiene, municipal sanitation, public
health administration and the diagnostic procedures used in identifi-
cation and control of infectious diseases. The new option in Public
Health Engineering offers excellent training for those who wish to
take up public health work on the engineering side.

For persons proficient in these subjects the demand has of late
years generally exceeded the supply, and graduates have readily
obtained positions as bacteriologists, health officers, sanitary in-
spectors or engineers in states and cities, or in connection with health
work in industrial plants, or in research.

The work in this Department also affords preparation for entrance
to medical schools of the highest grade.

The course of studies in Industrial Biology is arranged primarily
for those intending to follow the growing commercial or industrial
applications of biologic processes as in fisheries or food conservation
and manufacture, industrial fermentations and the control of bio-
chemical processes. The two options here described are in Fisheries
Technology, and Food Technology. Fisheries industries have espe-
cially requested training of this type in order to be able to secure
men properly equipped to become superintendents of plants, man-
agers and adminstrators. This basic industry, comparable in
significance to Forestry or Animal Husbandry, has had but slight
attention from the standpoint of technical training, so that a course
in Fisheries Technology should lead to positions of industrial impor-
tance and great technical interest. The corresponding work in
Food Technology has been so developed that it trains especially for
the other great food conservation industries and provides a thorough
grounding in the chemistry and bacteriology of foods, in biochemistry
and fermentation and in the essentials, statistics, business manage-
ment and other economic subjects desirable for important professional
or commercial positions.

Any of the subdivisions of the course in Biology and Public
Health thus furnishes certain essential elements for well-rounded
education with professional training for special occupations.



BIOLOGY AND PUBLIC HEALTH

VII. BIOLOGY AND PUBLIC HEALTH
Option 1. Biology and Public Health

FIRST YEAR. See page 67

Required during Summer (Following First Year)
Qualitative Analysis 5'11 .... 7 -2
Quantitative Analysis 5-12 .... 7-2

SECOND YEAR
First Term Second Term

Biology, General 7'01. ......... 5 -2 Botany 7'06 ................. 5 -2
English & History E21.........3 -5 English & History E22 ......... 3 -5
Mathematics M21.............3 -6 Military Science MS22.........3 -0
Military Science MS21.........3 -0 Organic Chem. Lab. 5-428... 7 -1
Organic Chemistry 5-412 ....... 3 -2 Physics 8-04 ................. 4 -5
Physics 8'03 ................. 4 -5 Political Economy Ec32.. ... .. 3 -3
Political Economy Ec3l. .. .. ... 3 -3 Zoology 7-10 ................. 5 -2
Units of exercise and preparation: 24 -23 Units of exercise and preparation: 30 -18

THIRD YEAR
First Term Second Term

Anatomy & Histology 7-11..... 8 -5 Anatomy & Histology 7-12.....8 -4
Bacteriology 7'301 ............ 6 -4 Bacteriology 7-302 ............ 6 -3
Biological Literature 7-90.. . . . .1 -3 Chem. of Water & Sew. 5-20. .. 4-1
Chemistry of Foods 5-25........5 -1 Municipal Sanitation 7-57 ..... 4 -4
Personal Hyg. & Nut. 7-22 .... 2 -3 Physiology 7-20 ............... 6 -5
Physical Chem. Elem. 5-684.. .. 3 -3 General Study.... .......... 2 -2
General Study ................ 2 -2 Units of exercise and preparation: 30 -19
Units of exercise and preparation: 27 -21

FOURTH YEAR
First Term Second Term

Biochemistry 7'80, . .. .. .. .. 8 -5 Biological Colloquium 7-92..... 1 -1
Biological Colloquium 7-91 .... 1 -1 Industrial Hygiene 7-52 ....... 4-4
Infection & Immunity 7-50 ... 3 -5 Parisitology 7-08 ............. 2 2-4
Public Health Admin. 7-541.. .. 2 -2 Public Health Admin. 7-542.... 2-3
Public Health Lab. Meth. 7-551 6-2 Pub. Health Lab. Meth. 7'552.. 3-1
Theoretical Biology 7-03........2 -3 Public Health Surveys 7-56. . .. 1 -2
Vital Statistics 7-58 .......... 2 -3 School Health Admin. 7604 .. 1 -1
General Study ............... 2 -2 Thesis and Elective .......... 18
Units of exercise and preparation: 26 -23 Units of exercise and preparation: 48
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VII. BIOLOGY AND PUBLIC HEALTH -Continued
Option 2. Industrial Biology

(a) Fisheries Technology. (b) Food Technology

FIRST YEAR. See page 67

Required during Summer (Following First Year)
Qualitative Analysis 511....... 7-2
Quantitative Analysis 5-12 .... 7 -2

SECOND YEAR
First Term Se md Term

Biology, Genetal 7-01 .......... 5 -2 Botany 7-06 ................. 5 -2
English & History E21.........3 -5 English & History E22 ........ 3 -5
Mathematics M21.. .. .. ....... 3 -6 Military Science MS22.........3 -0
Military Science MS21 ... .. 3-0 Organic Chem. Lab. 5-428. 7-1
Organic Chemistry 5-412........3 -2 Physics 8'04. . . .. .. .. .. .. 4 -5
Physics 8'03.................4 -5 Political Economy Ec32 ....... 3 -3
Political Economy Ec3l. .. .. .. 3 -3 Zoology 7-10 ................. 5 -2
Units of exercise and preparation: 24 -23 Units of exercise and preparation: 30 -18

THIRD YEAR

First Term Second Term
Bacteriology 7-301.............6 -4 Bacteriology 7-302.............6 -3
Chemistry of Foods 5-25 ...... 5-1 Chem. of Water and Sew. 5-20. 4-1
Mycology 7-07................3 -2 Municipal Sanitation 7-57. . . 4-4
Personal Hyg. and Nut. 7-22.. . 2 -3 Physiology 7-20. . .. .... .. .. 6 -5
Physical Chem. Elem. 5-684.... 3 -3 (a) Food Fishes 7-422 ......... 6 -2
(a) Food Fishes 7-421.. . .. .. .. 8 -5 (a) Fish Culture 7-43 ......... 2 -2
(b) Essentials of Anat. 7-15.. 3 -3 (b) Plant Diseases 7-33.. .. .. ... 1 -2
(b) Tech. Food Sup. 7-701. 4 -2 (b) Tech. Food Sup. 7-702. 5 -4
General Study............... 2-2 General Study............... 2-2
Units of exercise and (a) 29 -20 Units of exercise and (a) 30 -19

preparation: (b) 28 -20 preparation: (b) 28 -21

FOURTH YEAR

First Term Second Term
Biochemistry 7-80 ............. 8 -5 Biological Colloquium 7-92..... 1 -1
Biological Colloquium 7-91..... 1 -1 Business Law & Org. Ec63... .. 3 -5
Indust. Microbiology 7-361. . .. 5 -2 Industrial Hygiene 7-52.........4 -4
Refrigeration 2-491 ............ 1 -2 Indust. Microbiology 7'362 .. 4 -2
Theoretical Biology 7-03.. ...... 2 -3 (a) Tech. Fish Prod. 7-442. .. .. 5-4
(a) Tech. Fish. Prod. 7+441 ... 4 -4 (b) Tech. Food Prod. 7-712 .... 5 -4
(b) Tech. Food Prod. 7-711 ... 4 -4 Thesis & Elective ............ 15
Thesis & Elective ............ 10 Units of exercise and (a) 48
Units of exercise and (a) 48 preparation: (b) 48

preparation: (b) 48
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VII. BIOLOGY AND PUBLIC HEALTH - Continued
Option 8. Public Health Engineering

FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

Biology, General 7-01 ......... 5 -2 Applied Mechanics 216........2 -4
English & History E21..........3 -5 English & History E22.........3 -5
Mathematics M21... .. .. .. .... 3 -6 Mathematics M22.............3 -6
Machine Drawing 2-131. .. .. ... 5 -0 Military Science MS22.........3 -0
Military Science MS21 ........ 3-0 Physics 8-04 ................. 4-5
Physics 8'03 .................. 4 -5 Quantitative Analysis 5-122.... 10 -3
Qualitative Analysis 5-11. ....... 7 -2 Units of exercise and preparation: 25 -23
Units of exercise and preparation: 30 -20

Required during Summer. At Camp Technology
Hydrographic Surveying 160.. 5 -0
Limnological Fieldwork 7-34... 5 -0
Surveying 1041..............12 -1

THIRD YEAR (In effect 1980-81)
First Term Second Term

Applied Mechanics 2-20 ........ 3 -6 Bacteriology 7-302...... ...... 6 -3
Bacteriology 7-301 ............ 6 -4 Chem. of Water & Sew. 5-20. .. 4 -1
Geology 12-321 ............... 2 -1 Hydraulics 1-62 .............. 3 -5
Organic Chemistry 5-412 ....... 3 -2 Municipal Sanitation 7-57. 4 -4
Personal Hyg. & Nut. 7-22..... 2-3 Political Economy Ec32. ...... 3 -3
Political Economy Ec3l ........ 3 -3 Railway & High. Eng. 1'22.... 2 -2
Railway & High. Eng. 1-211 ... 1 -3 Structures 1-40 ............... 3 -5
General Study ............... 4 -4 Units of exercise and preparation: 25 -23
Units of exercise and preparation: 24 -26

FOURTH YEAR (In effect 1981-2)
Engineering and Public Health

Eng. Const. & Estimates 1'25 Public Health Problems
Heat Engineering 2'46, 2-47 Industrial Hygiene 7'52
Sanitary Engineering 1-77, 1-78 Infection and Immunity 7-50
Sanitary Design Public Health Admin. 7'541
Structures Vital Statistics 7'58
Testing Materials Lab.
Eng. & Hydraulic Lab. 2'63
General Study
Thesis
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VIII. PHYSICS
The course in Physics is intended to be sufficiently broad to

provide for the needs of those men who desire to prepare for graduate
work in theoretical physics and for research in pure physics as well
as for those students who intend to prepare themselves for work in
industrial physics. Experience has shown that for graduate work
or for later research and investigation work either of a theoretical
or of a practical nature, sound fundamental training in theoretical
physics is necessary, and this work is therefore carried through to
the end of the fourth year. Ample laboratory courses are provided
in order to furnish opportunity for the students to become familiar
with physical manipulation and with the methods and processes
involved in the design and study of physical apparatus for special
problems. Considerable instruction in the fourth year as well as in
the graduate year is given by prominent physicists, not members of
the regular staff, who give from time to time extensive courses upon
the newer developments in physics.

The Department reserves the right to limit admission to Course
VIII above the second year to that number of students (at present
about twelve or fifteen in each class) who may be properly trained
with the professional equipment available. The limitation if necessary
will be effected by the selection of the applicants of highest grade.



VIII. PHYSICS
FIRST YEAR. See page 67

Required during Summer (Following First Year)
Qualitative Analysis 511.......7 -2

SECOND YEAR

First Term Second Term
English & History E21.........3 -5 English & History E22.........3 -5
Higher Alg. & Geon. M23... 2 -4 Higher Alg. & Geom. M24... .. 2 -4
Mathematics M21 ............. 3 -6 Introd. to Phys. Science 8-22.. . 2 -3
Military Science MS21.........3 -0 Mathematics M22.. .. .. .. .. .. 3 -6
Organic Chemistry 5'412.......3 -2 Military Science MS22.. .. .. .. 3 -0
Physics 8'03. ................ 4-5 Physics 8-04 ................. 4 -5
Phys, Meas. & Precis. 8-071.. .. 1 -1 Language ................... 3 -5
Language...................3 -5 Units of exercise and preparation: 20 -28
Units of exercise and preparation: 22 -28

THIRD YEAR
First Term Second Term

Elem. of Analysis M32 ....... 3 -6 Acoustics 8-09 ............... 2 -3
Higher Alg. & Geom. M23. .. .. 2 -4 Electricity 8-20 .............. 3 -6
Mech. & Hydrodynamics 8*221. 4-8 Electricity Lab. 8-203.........3 -3
Optics 8-172................3 -6 Heat & Kinetic Th. 8'222......4 -6
Optical Meas. 8-18 ........... 3-2 Higher Alg. & Geon. M24. 2-4
Political Economy Ec31. .. .. .. 3 -3 Political Economy Ec32........3 -3

Units of exercise'and preparation: 18-29 Vector Analysis M77......... .3 -5
Units of exercise and preparation: 20 -30

FOURTH YEAR

First Term Second Term
Physics II 8-231 ............. 4-8 Physics II 8232.............. 4 -8
Precision of Measure. 8-07. .. .. 1 -1 Sound. Speech & Aud. 8-05.. .. 3 -
Thesis...................... 6 Thesis.................... 10
General Study ............... 2 -2 General Study ............... 2 -2
Elective..................... 21 Elective........ ............ 13
Units of exercise and preparation: 45 Units of exercise and preparation: 48
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IX-A. GENERAL SCIENCE
This course, largely elective in the senior year, is planned to

offer first, a substantial education along scientific lines, and to
provide subsequently, through its electives, for a more intensive
training in some one branch of science, or in closely interrelated
sciences. There is, also, an opportunity to elect a considerable
amount of such humanistic studies as English, modern language,
history, economics and social science.

Such a course possesses many advantages in view of the ever-
increasing interrelations of the various sciences, and should prove
particularly valuable to those who have not fully decided upon any
particular line of specialization, or to those who intend to specialize
in graduate work later.

The choice of electives in the third and fourth years must in all
cases be approved by the committee in charge of Course IX.

The course leads to the degree of Bachelor of Science in General
Science.

IX-A. GENERAL SCIENCE
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

Biology & Bacteriology 7-28 .... 3 -1 Biology & Bacteriology 7-291.. 3 -1
English & History E21 ........ 3-5 English & History E22........ 3-5
Mathematics M21.............3 -6 Mathematics M22.............3 -6
Military Science M821.........3 -0 Military Science MS22.........3 -0
Physics 8-03.................4 -5 Physics 8'04. ................ 4-5
Qualitative Analysis 5-11.......7 -2 Quantitative Analysis 5-12. 7 -2
Language................... 3-5 Language................... 3-5
Units of exercise and preparation: 26 -24 Units of exercise and preparation: 26 -24

THIRD YEAR

First Term Second Term
Heat Measurements 8-11......2 -1 Geology 12'30 ............... 3 -3
Organic Chemistry 5'413 ....... 2 -2 Mineralogy 12-03 ............ 3 -1
Political Economy Ec3l........3 -3 Organic Chem. Lab. 5-429 ..... 5-0
Electives .................... 31 Organic Evolution G64.........2 -2
General Study ................ 2 -2 Political Economy Ec32........3 -3
Units of exercise and preparation: 48 Professional Elective ......... . 23

Units of exercise and preparation: 48

FOURTH YEAR
First Term Second Term

Geology 12-31 ............... 5-3 Descriptive Astronomy G66.. .. 2 -2
General Study ................ 2 -2 Major Professional Elective.. . 9
Major Prof. Elective ......... . 9 Professional Elective & Thesis.. 35
Professional Elective & Thesis.. 27 Units of exercise and preparation: 48
Units of exercise and preparation: 48
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IX-B. GENERAL ENGINEERING
This course is designed to meet the needs of those who desire

training in fundamental engineering subjects, and who either do
not wish to specialize in any particular branch of engineering to the
extent demanded by one of the regular courses, or who may wish
to follow some line or lines of work not provided for by the schedule
of an particular course.

schedule, except for that portion listed as elective, has been
prepared and is offered as one suitable for a broad training in engi-
neering. There is also opportunity for the election of economic and
business subjects, or of courses in literature and modem languages.
In all cases the choice of electives must be approved by the committee
in charge of Course IX.

The course leads to the degree of Bachelor of Science in General
Engineering.

IX-B. GENERAL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History E21 ........ 3 -5 Applied Mechanics 2'15. .. .. .. 3 -6
Mathematics M21 ............. 3 -6 English & History E22 ......... 3 5
Mech. Eng.& Mach. Draw. 2-121 6 -0 Machine Tool Lab. 2-96 ....... 4-0
Mechanism 2-01..............2 -4 Mathematics M22 ............ 3 -6
Military Science MS21.........3 -0 Military Science MS22.........3 -0
Physics 8'03 ................. 4 -5 Physics 8'04 ................. 4 -5
Elective ..................... 9 Surveying 1-03............... 2 -0
Units of exercise and preparation: 50 Elective ..................... 6

Units of exercise and preparation: 50

THIRD YEAR
First Term Second Term

Applied Mechanics 2-20 ....... 3 -6 Electrical Eng. Elem, 6'40 ..... 4 -6
Eng. Thermodynamics 2-40 .... 4-5 Eng. Thermodynamics 2-42.. .. 4-5
Political Economy Ec31........3 -3 Hydraulics 1'62 .............. 3 -5
General Study ................ 2 -2 Political Economy Ec32 ........ 3 -3
Electives.................... 20 Structures 140.............. 3-5
Units of exercise and preparation: 48 Electives............. . 3

General Study ............... 2 -2
Units of exercise and preparation: 48

FOURTH YEAR
First Term Second Term

Electrical Eng. Lab. 6,85 ...... 2 -3 Elective & Thesis ............. 44
Engineering Lab. 2'62 ........ 4-2 General Study ............... 2-2
Elective & Thesis ............ 33 Units of exercise and preparation: 48
General Study................2 -2
Units of exercise and preparation: 48
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IX-C. MATHEMATICS
The Institute offers exceptional opportunities for the study of

mathematics, particularly as applied to scientific and engineering
work.

The course outlined is for men who desire to specialize in Applied
Mathematics. It is well adapted to serve as a preparation for
specialization in pure mathematics, in mathematical physics, or along
lines of experimental physics or engineering requiring proficiency in
mathematics.

Considerable latitude in the choice of subjects is provided for
in the third and fourth years in order that the student shall be able
to take, in addition to his purely mathematical courses, a considerable
amount of work in general studies, or in scientific and engineering
subjects in which mathematics plays an important part. For example,
he may elect courses in thermodynamics, mechanics, electricity or in
physical chemistry.

While a definite schedule for the second year is offered, any
student who has completed satisfactorily the work of the first two
years in any of the professional courses of 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 option.

The course leads to the degree of Bachelor of Science in Mathe-
matics.
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IX-C. MATHEMATICS
FIRST YEAR. See page 67

SECOND YEAR

First Term Second Term
English & History E21.. .... .. 3 -5 English & History E22.........3 -5
Mathematics M21.............3 -6 Mathematics M22.............3 -6
Military Science M821........ 3-0 Military Science M822........ 3-0
Physics 8'03................. 4 -5 Physics 8-04 ................. 4-5
Elective..................... 13 Elective..................... 13
Language................... 3-5 Language................... 3-5

Units of exercise and preparation: 50 Units of exercise and preparation: 50

THIRD YEAR

First Term Second Term
Elements of Analysis M32. 3 -6 Heat & Kinetic Th. 8-222.......4 -6
Mathematical Elective ......... 3 -6 Mathematical Elective.........3 -6
Mech. & Hydrodynamics 8.221. 4-8 Political Economy Ec32........3 -3
Political Economy Ec3l........3 -3 Vector Analysis M77 .......... 3 -5
Elective ........... ....... .. 8 Elective...................... 11
General Study ............... 2 -2 General Study ................ 2 -2

Units of exercise and preparation: 48 Units of exercise and preparation: 48

FOURTH YEAR

First Term Second Term
Least Squares & Prob. M26.. 2 -2 Mathematical Lab. M4 ....... 3 -5
Physics II (Advanced) 8-231. 4 -8 Physics II (Advanced) 8'232. .. 4 -8
Elective and Thesis .......... 28 Elective & Thesis ............ 28
General Study ................ 2 -2 Units of exercise and preparation: 48
Units of exercise and preparation: 48
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X. CHEMICAL ENGINEERING
The efficiency of any industrial chemical process depends not

only upon a knowledge of the chemical reactions forming the basis
of the process, but also upon a knowledge of the mechanical principles
on which depend the design, construction and maintenance of plant
for carrying on these reactions. To prepare students capable of
filling the demand for men competent to build and operate manu-
facturing industries based upon chemical principles is the purpose
of this course in Chemical Engineering.

The professional work of the course falls naturally into three
groups: first, courses which provide a thorough knowledge of the
fundamental principles of chemistry. Second, those courses which
furnish a sound knowledge of mechanical engineering subjects, both
in theory and in practice. Third, courses which deal with chemical
engineering as a separate entity.

The course therefore includes a training in inorganic, ahalytical,
organic, physical and industrial chemistry, which is the same as that
given to students in the course in Chemistry except in the case of
some of the laboratory courses. The training in mechanism, applied
mechanics, and testing materials laboratory is given in the Depart-
ment of Mechanical Engineering, with special reference to the parti-
cular needs of this course. This is true also of the work of the course
which is given in the Electrical Engineering Department. The
instruction in Chemical Engineering and Industrial Chemistry is of
a distinctly professional nature.

A graduate year of the course is provided in which opportunity
for the development and correlation of these fundamental subjects
in the field of chemical engineering is presented.

The course leads to the degree of Bachelor of Science in Chemical
Engineering.

X-B. CHEMICAL ENGINEERING PRACTICE
The privileges of the School of Chemical Engineering Practice are

avr;ilable for a selected group of Institute undergraduates the last
part of the senior year. Students desiring this course should apply
the second term of the third year and those accepted will be given
special courses in the first term of the fourth year to prepare them
for the work of the Practice School.

The course leads to the degree of Bachelor of Science in Chemical
Engineering Practice.
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X. CHEMICAL ENGINEERING
FIRST YEAR. See page 67

Required during Summer (Following First Year)
Qualitative Analysis 5'10...... 14-4

SECOND YEAR

First Term Second Term
English & History E21........ 3 -5 Applied Mechanics 2-15 ....... 3 -6
Mathematics M21.. .. ... .. .. 3 -6 English & History E22........ 3 -5
Military Science MS21 ........ 3 -0 Mechanism 2-01............. 2 -4
Physics 8-03................. 4-5 Military Science MS22........ 3-0
Prob. of the Chem. Eng. 10'11. 1 -0 Physics 8'04. ............ 4-5
Quantitative Analysis 5'121.. .. 9 -3 Quantitative Analysis 5-131.... 6 -1
Language................... 3-5 Language................... 3-5
Units of exercise and preparation: 26 -24 Units of exercise and preparation: 24 -26

Students credited with Elementary and Intermediate French will take Elementary
German. Students credited with Elementary and Intermediate German will take
Elementary French. Students credited with both Elementary French and Elementary
German will take Chemical Engineering Literature 10-191, two General Studies and
four units Elective.

THIRD YEAR

First Term Second Term

Applied Mechanics 2'20. .. .. ... 3 -6 Chemical Eng. 10'29.. . . .. ... 3 -6
Chemical Eng. 10-28 .......... 3 -0 Industrial Chemistry 10-20 .... 5 -5

Organic Chemistry 1 5-41...... 4-3 Organic Chemistry I 5'42.......4 -2
Organic Chem. Lab. 5'416. .... 7 -0 Organic Chem. Lab. 5-426. .. .. 3 -0
Physical Chemistry 5-01T.. ... 5 -5 Physical Chemistry 5-62T . . 5 -5
Political Economy Ec31....... 3 -3 Political Economy Ec32. .. .... 3 -3
Units of exercise and preparation: 25.-23 General Study .............. 2 -2

Units of exercise and preparation: 25 -23

FOURTH YEAR

First Term Second Term
Calculus, Applications M41.... 3 -6 Chemical Engineering 10'32.. 4 -4
Chemical Engineering 10-31.... 5 -5 Electrical Eng. Lab. 6-85.. .. .. 2 -3
Electrical Eng. Elem. 6-40... 4-6 Tesflng Materials Lab. 2'37.. 2-0
Engineering Lab. 2-62 ........ 4-2 Thesis Rep. & Me. 10-15... 2-2
Industrial Chem. Lab. 10-26... 5-1 Prof. Electives and Thesis ..... 28
Industrial Chemistry 10'21 .... 2-2 Units of exercise and preparation: 47
General Study ............... 2-2
Units of exercise and preparation: 25 -24

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.

Students admitted to Course X-A must take Analytical Chemistry 5*16 (4-1) as
an optional subject in the second term of the fourth year.
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X-B. CHEMICAL ENGINEERING PRACTICE
Students desiring to take the work of the School of Chemical Engineering Practice

as undergraduates may apply for admission at the end of the third year of Course X.
If accepted, they will substitute for the fourth year the program shown below:

FOURTH YEAR
First Term

Calculus, Applications M41....
Chemical Engineering 10-33....
Electrical Eng. Elem. 6-41. ..
Industrial Chemistry 10-22 ....
General Study ...............
Unite of exercise and preparation:

3 -6
7 -9
3 -5
2 -2
2 -2
41

Second Term
Chemical Engineering 10'34....
School of Chem. Eng. Practice

Bangor 10-84 ............
Boston 10'85 ..............
Buffalo 10'86 ..............
Thesis ....................

Units of exercise and preparation:

3 -6

11
11
11
20
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XI. SANITARY ENGINEERING
The course in Sanitary Engineering is an offshoot of the Civil

Engineering course intended to fill the needs of students wishing
to give particular attention to problems affecting the health and
convenience of the public. The course resembles the general option
in Civil Engineering except for a reduction in the time devoted to
structural engineering and an entire omission of the courses in
astronomy, geodesy and foundations. The time thus gained is
devoted principally to courses in organic chemistry; in bacteriology,
biology and allied subjects; and in the special fields of water supplies
and the disposal of sewage and other municipal wastes. In these
courses it is intended to give the students such training as shall fit
them to interpret properly the results of researches in sanitary
chemistry and in bacteriology, to design and supervise the operation
of modern filtration and sewage disposal plants and to deal intel-
ligently with the problems arising in the construction, maintenance
and care of city streets.

Special attention is given to the problems arising in water
supply engineering and sewerage engineering and to the principles
involved in the purification of water supplies and the disposition
of sewage. The relation between drinking waters and disease is also
thoroughly investigated.

Considerable practice in the chemical and biological laboratories
is required and the student is instructed in the methods of water
analyses and is taught to observe and identify the more important
animal and vegetable organisms present in water and sewage.

Graduates of this course should be especially qualified to enter
the service of private and public engineering organizations dealing
with the increasingly numerous and difficult probletra of water
supply and sewage disposal confronting our larger cities, or to join
the engineering staff of a municipality, or to enter the service of
national, state or municipal boards of health.

The course leads to the degree of Bachelor of Science in Sanitary
Engineering.
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XI. SANITARY ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
Pirst Term Second Term

English & History E21........ 3-5 Applied Mechanics 2'15....... 3-6
Map Read. & Top. Draw. 1-18. 2-0 English & History E22... 3 -5
Mathematics M21. .. .......... 3 -6 Mathematics M22......... .. 3 -6
Machine Drawing 25131........5 -0 Military Science M822.........3 -0
Military Science MS21.........3 -0 Physics 8'04 ................. 4 -5
Physics 8-03 ................. 4 -5 Quantitative Analysis 5'12.. .. 7 -2
Qualitative Analysis 511.......7 -2 Surveying & Plotting 1'01. .... 2 -0
Surveying & Plotting 1'00. 2 -3 Units of exercise and preparation: 25 -24
Units of exercise and preparation: 29 -21

Required during Summer. At Camp Technology
Geod. & Topographic Survey. 1-06 7-0
Hydrographic Surveying 1-60 ... 5 -0
Plane Surveying 1-05 .......... 6 -1
Railway Fieldwork 1,20 ........ 5 -0

THIRD YEAR

Firsf"Term Second Term
Applied Mechanics 2-20 ........ 3 -6 Biology & Bacteriology 7-29 ... 5 -2
Electrir4 Eng. Elem. 6'40... 4 -6 Electrical Eng. Lab. 6-86 ...... 1 -2
Political Economy Ec3l. ....... 3 -3 Hydraulics 1'62. . .. .. .. .. 3 -5
Railway & High. Eng. 1'211... 1 -3 Political Economy Ec32. .. .. .. 3 -3
Roads & Pavements 1-35... .. 2 -1 Railway & High. Eng. 1-22. ... 2 -2
Sanitary Biology 7-281........ 7-3 Sanitary Chemistry 5-23....... 7-1
Testing Materials Lab. 2-37.. .. 2 -0 Structures 1'40 .............. 3 -5
General Study............... 2-2 General Study............... 2 -2

Units of exercise and preparation: 24 -24 Units of exercise and preparation: 26 -22

FOURTH YEAR

Firs Term Second Term
-Eng. Const. & Estim. 1,25... .. 2-3 Eng. & Hyd. Lab. 2'63.. .. .. .. 2 -2
Geology 12,321 .............. 2 -1 Heat Engineering 2-47 ......... 2 -3
Heat Engineering 2-46 ........ 4-7 Sanitary Design 1'80 ......... 6-0
Microscopy of Waters 7-34T . .. 1 -1 Sanitary Engineering 1-78 ... 3-4
Sanitary Engineering 1-77..... 4-5 Structures 1'421 ............. 2-4
Structures 1'41 .............. 4-8 Structural Design 1'52. ........ 6 -0
Water Sup. & Wastes Die. 5-22, 2-1 Testing Materials Lab. 2'37.. .. 2-0
GeneralStudy. .............. 2-2 Thesis.... ......... ........ 8

Units of exercise and preparation: 21 -28 General Study ............... 2-2
Units of exercise and preparation: 48



GEOLOGY 119

XII. GEOLOGY
The geologist and the geological engineer have lately won for

themselves a place in many technical enterprises related to mining,
civil engineering and water supply. Course XII is planned with this
fact in view, though it is also adapted for those who desire to follow
geolo in its more theoretical aspects.

The course prescribes during the first two years the usual
subjects taken by all the engineering and science courses. It also
requires summer work in surveying and, throughout the upper
years, a carefully arranged list of geologic subjects fundamental to
one specializing in geology. A considerable amount of time is left
for electives which may be chosen from either engineering subjects
closely related to geology, such as mining engineering, or from more
advanced geological subjects. The course is thus given considerable
flexibility and can be adapted to the needs of students desiring to
specialize in one of the larger divisions of geologic science; the same
flexibility makes it possible to adapt the course to the needs of
students from other colleges who may have in part anticipated the
prescribed studies of the course.

The course leads to the degree of Bachelor of Science in Geology.
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XI. GEOLOGY
FIRST YEAR. See page 67

'SECOND YEAR
First Term Second Term

English & History E21........ 3-5 English & History E22........ 3 -
Mathematics M21............3 -6 Geology 12.30 ............... 3 -3
Military Science M821 ........ 3 -0 Mathematics M22............3 -6Mineralogy 12.01 ............ 8-2 Military Science MS22........ 3 -0
Physics 8'03 ................. .4-5 Mineralogy 12-02 ............ 5 -1
Qualitative Analysis 5'11 ....... 7 -2 Physics 8-04 ............... 4 -5
Units of exercise and preparation: 28 -20 Quantitative Analysis 5-12.. . .. 7 -2

Units of exercise and preparation: 28 -22

THIRD YEAR

First Term Second Term
Geology 12-31 ............... 5 -3 Geology, Economic 12-40 ...... 5 -3Opt. Crystallography 12,211. .. 4 -1 Historical Geology 12-50 ....... 3 -2Paleontology 12-511 .......... 3 -2 Organic Evolution G64.. .. .. 2 -2Political Economy Ec3l....... 3 -3 Paleontology 12'512 .......... 1 -1
Quantitative Analysis 5*13. . .. 7 -2 Petrography 12'15............8 -2(a) Mining, Elem. of 3.05 ..... 2 -2 Political Economy Ec32. .. .. 3 -3(a) Professional Elective.. . . . 4-0 (a) Ore Dressing 3-23......... 3 -2(b) General Biology 7-01. .. .. .. 5 -2 (b) Zoology 7-10.. .. .. .. ... .. 4 -2
Language................... 3-5 Language....... ........... 3-5
Units of exercise and (a) 31 -18 Units of exercise and (a) 28 -20

preparation: (b) 30 -18 preparation: (b) 29 -20

Required during Summer. At Summer Mining Camp
Surveying 1'10. .. .... .. .... 23-1
Field Geology 12-36 .......... 8

FOURTH YEAR

First Term Second Term
Bcon. Geology Lab. 12'41 ..... 6-2 App. Econ. Geology 12-42. 2 -1Ec. Geol. Non-Met. Dep. 12'46. 3-3 Diastro. & Vulcan. 12o61...... 2 -3Field Geology 12'33 .......... 3-2 Eng. Geol. & Hyd. 12-48 ...... 3 -2Geol. Coal & Pet. 12.80 ........ 4-3 Met. of Common Metals 3'46.. 3 -3Physiography 12'38 ........ 3 -1 Thesis.................... 13Structural Geology 12-60. . .. .. 2 -3 (a) Electrochemistry 8-802.. . 3-6(a) Electrochemistry 8'801.. . 4 -6 (a) Professional Elective.. . .... 7
(a) General Study. . . . .... .. .. 2 -2 (b) Language .......... ..... 3-
(b) Physical Chem. Elem. 5'681. 2-4 (b) General Study ............ 2 -2(b) Language ................ 3 -5 (b) Professional Elective.. ..... 4
Units of exercise and (a) 27 -22 Units of exercise and (a) 48

preparation: (b) 26 -23 preparation: (b) 48

Professional Electives may be chosen in Metallurgy, Mining, Paleontology and
Advanced Mineralogy or Petrography.
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XIII. NAVAL ARCHITECTURE AND MARINE ENGINEERING

Option 1. General
The course in Naval Architecture and Marine Engineering

provides instruction in the theory and methods of designing and
building ships together with a study of the properties requisite for
safety and steadiness at sea. It aims to furnish a well-rounded
traning for those who expect to be shipbuilders, ship designers or
marine engine builders, or who desire to enter allied industries.

In addition to the literary, mathematical and scientific studies
requisite for a general training and for preparation for the special
work of the course, instruction is given in mechanism, thermo-
dynamics, applied mechanics, hydraulics, heat engineering, steam
turbines, electrical engineering and marine engineering. It is believed
that a proper co6rdination of the design of a steamship and its pro-
pelling machinery can be attained only by a naval architect who is
familiar with both branches of his profession.

Lectures are given on theoretical naval architecture and marine
engineering; treating of displacement and stability, launching, theory
of waves, rolling of ships, strength of ships, propulsion of ships,
steering and manoeuvring, and also of power, proportion and strength
of marine engines, auxiliary machinery and the application of steam
turbines and Diesel engines to marine propulsion.

After preliminary instruction in ship drawing, each student
carries through the design of a ship and its machinery for a given
service in a systematic manner as in good practice, giving attention
both to the logical development of the design and to the requirements
for registration, for insurance and governmental inspection. Draw-
ings and all customary computations are made of the structure and
arrangements of hull, engines and propellers. The student makes
a model, lays out plating and draws up specifications. To explain
and unify the work of design, lectures are given on the materials and
methods of construction of ships of wood and of steel, and on their
equipment.

Such items as economy of cost during construction, the influence
of marine insurance, and the rules of the Registration Societies, the
stability at beginning and end of voyage and its effect on the behavior
of the ship at sea, the freeboard and tonnage laws, types of propelling
machinery and the general sequence of work in the shipbuilding yard
are described, and their effects on the problems of design are dis-
cussed.

Lectures are also given on the Organization and Management
of Shipyards, including buildings, plant personnel, wages, trades
unions, etc.

The course leads to the degree of Bachelor of Science in Naval
Architecture and Marine Engineering.
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Option 2. Ship Operation
The Option in Ship Operation is intended for students who

wish to enter the fields of ship operation and management or to
engage in other maritime pursuits such as marine insurance, admiralty
law, and the various branches of marine transportation.

The Course is a combination of science, engineering, economics,
business studies, naval architecture and marine engineering, especially
prepared to train men for the activities of this field. In many
respects it parallels the courses in Engineering Administration given
at the Institute.

Men with a knowledge of economics, business methods and a
training in the fundamentals of the exact sciences and engineering
should be particularly well qualified to visualize and analyze the
problems of ship operation, after they have had the necessary practical
experience and training in subordinate positions with a ship-owning
organization.

The instruction in naval architecture, ship construction and
design takes up the technical and economic aspects of these subjects,
but the treatment is more from the point of view of the ship owner
and operator than from that of designer and builder.

As a thorough knowledge of a ship's power plant is essential to
the ship operator who must have a large share in the selection and
economic operation of the propelling machinery, marine engineering,
covering all types of steam and Diesel machinery, is given a prominent
place in the course.

Special features in the schedule of studies are the courses in
Shipping Administration, Terminal Facilities and the Economics of
Ship Operation.

Nearly twenty per cent of the student's time is devoted to
economics and business administration subjects.

The course leads to the degree of Bachelor of Science in Naval
Architecture and Marine Engineering.
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K!L NAVAL ARCHITECTURE AND MARINE ENGINEERING
Option I

FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History E21.........3-5 Applied Mechanics 2'16 ....... 2-4
Porging 2'901 ................ 2 -0 English & History E22.........3 -5
Marine Engineering 13-50 ..... 2 -1 Forging 2-902.. .. .. .. .. .. .. .. 2 -0
Mathematics M21 ............ 3-6 Foundry 2-911 ............... 2-0
Mech.Eng. & Mach.Draw. 2'121 6-0 Mathematics M22 ............ 3-6
Mechanism 2-01 ............. 2 -4 Military Science MS22.........3 -0
Military Science MS21........3 -0 Physics 8-04 ................. 4 -5
Physics 8-03. . .. .. .. .. .. ...... 4 -5 Ship Construction 13-32 ........ 2 -2
Ship Construction 13'31....... 2-2 Ship Drawing 13-41 .......... 7-0
Units of exercise and preparation: 27 -23 Units of exercise and preparation: 28 -22

THIRD YEAR
First Term Second Term

Applied Mechanics 2-20 .. .. .. 3 -6 Applied Mechanics 2-221.......3 -6
Eng. Thermodynamics 2-40.. .. 4-5 Engineering Lab. 2-611.........2 -1
Machine Tool Lab. 2-951 ...... 6-0 Eng. Thermodynamics 2'42.. .. 4-5
Naval Architecture 13-01........2 -2 Machine Tool Lab. 2-952 ....... 4 -0
Political Economy Ec3l........3 -3 Marine Engineering 13-51 ..... 2-2
Ship Construction 13-33. .. .. .. 2 -2 Materials of Engineering 230.. 2 -2
Ship Design 13'42 ............. 4 -0 Naval Architecture 13-02 ....... 2 -2
General Study. . . . . .. .. .. .. .. 2-2 Political Economy Ec32. .. .. .. 3-3
Units of exercise and preparation: 26 -20 Ship Design 13'43 ............ 3-0

General Study ................ 2 -2
Units of exercise and preparation: 27 -23

FOURTH YEAR
First Term Second Term

Electrical Eng. Elem. 6-40. 4-61 Accounting EcO. .. .. .. .. .. .. 3-3
Engineering Laboratory 2'612.. 2 -2 ] Applied Chemistry 5-35........1 -2
Hydraulics 1-63 .............. 2 -3 Electrical Eng. Lab. 6-89........2 -2
Marine Engine Design 13-61. .. 4-0 Engineering Lab. 2'615.........2 -2
Marine Engineering 13-54 ..... 3-3 Mar. Diesel Eng. 13'72.. .. ..... 2 -3
Naval Architecture 13'03 ....... 3 -3 Marine Engine Desigp 13-62... 5 -0
Ship Design 13-45 ............ 7 -0 Ship Design 1346. ........... 3 -0
Testing Materials Lab. 2,36.. .. 2 -1 Shipyard Organization 13-38. .. 2 -1
General Study ............... 2-2 Steam Turbines 13-70......... 2-3
Units of exercise and preparation: 29 -20 Thesis........ .............. 7

General Study ............... 2 -2
Units'of exercise and preparation: 49
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Option 2. Ship Operation
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History E21.. .. .. .. 3 -5 Accounting Ec50.... ... .. .. ... 3 -3
Marine Engineering 13850..... 2 -1 Applied Mechanics 2-16.......2 -4
Mathematics M21............3 -6 English & History E22........3 -5
Mech. Eng. Drawing 2'101. .... 4-0 Mathematics M22.. .. .. 3 -6
Mechanism 2-01 ............. 2 -4 Military Science MS22.........3 -0
Military Science MS21.. .. .. .. 3 -0 Physics 8'04 ................. 4 -5
Physics 8'03 ................ 4-5 Ship Construction 13'32........2 -2
Political Economy Ec2l.. ... .. 3-8 Ship Drawing 13'411 ......... 5-0
Units of exercise and preparation: 24 -26 Units of exercise and preparation: 25 -25

THRD YEAR
First Term Second Term

Applied Mechanics 2-20 ....... 3-6 Banking Ec37 ............... 3 -4
Corporate Organization Ec56... 3 -6 Corp. Finance & Invest. Ec57.. 3 -6
Eng. Thermodynamics 2'40.... 4-5 Engineering Laboratory 2-611.. 2-1
Forging 2-901.. .. .. .. .. .. .. 2-0 Eng. Thermodynamics 2'42.. .. 4-5
Naval Architecture 13-011.. . 2 -2 Foundry 2-911 ................ 2 -0
Report Writing E33 .......... 2 -2 Marine Diesel Engines 13-72. .. 2 -3
Ship Construction 13-33........2 -2 Marine Engineering 13'51.......2 -2
Terminal Facilities 13-83.......3 -2 Naval Architecture 13-021... 2 -2
Units of exercise and preparation: 21 -25 Ship Administration Ec8O. .. 2 -4

Units of exercise and preparation: 22 -27

FOURTH YEAR
First Term Second Term

Business Law Ec6l ........... 2-4 Applied Chemistry 535 ........ 1 -2
Cost Accounting Ec51 ........ 4-4 Business Law Ec62. .. .. .. .. .. 2-4
Electrical Eng. Elem. 6-40 ..... 4-6 Foundry 2-911 ............... 2-0
Engineering Lab. 2'612....... 2-2 Industrial Relations G21 ...... 3-5
Marine Engineering 13-52..... .1 -1 Machine Tool Lab. 2.961...... 2-0
Materials of Eng. 2-31 ......... 1 -2 Mar. Diesel Engines 13-72 ..... 2 -3
Ship Design 13-47. . .. .. .. .. .. 6 -0 Marine Eng. Design 13'66. .. . 3-0
Ship Operation 13-81 .......... 3 -4 Ship Operation 13-82 .......... 2 -2
Testing Materials Lab. 2'37.. .. 2-0 Steam Turbines 13-70..........2 -3
Units of exercise and preparation: 25 -23 Thesis ...................... 7

General Study ................ 2 -2
Units of exercise and preparation: 49
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Xm-A. NAVAL CONSTRUCTION
Course for Naval Constructors

SENIOR YEAR
First Term Second Term

Alt. Cur., Alt. Cur. Mach. 6-451 2 -4 Alt. Cur., Alt. Cur. Mach. 6'452 2 -4
Business Law Ec61 ........... 2-4 Electrical Eng. Lab. 6'872..... 2 -2
Electrical Eng. Lab. 6-871..... 2 -1 Internal Comb. Eng. 2'48 ..... 1 -2
Marine Engine Des. 13-63. .. .. 3 -0 Marine Engine Design 13'64. .. 4-0
Marine Engineering 13'58 ..... 2 -2 Merchant Shipbuilding 13'37... 2-2
Naval Architecture 13'01........2 -2 Model Making 13'48...........2 -0
Political Economy Ec35........3 -5 Naval Architecture 13'02 ...... 2 -2
Th. of Warship Des. 13'11.. . .. 4-6 Shipyard Practice 13'39. . . .... 2 -2
Warship Design 13'21..........8 -0 Steam Turbines 13'70. .. .. .... 2-3
Units of exercise and preparation: 28 -24 Th. of Warship Des. 13'12..... 4-4

Warship Design 13'22 ........ 8-0
Units of exercise and preparation: 31 -21

GRADUATE YEAR
First Term Second Term

Aeronautics 16'76 ............ 2 -4 Aeronautics 16-78 ............ 3 -5
Naval Architecture 13-03.......3 -3 Rigid Dynamics M732.........3 -6
Rigid Dynamics M731.........3 -6 Structural Design 1'46.........2 -0
Structures 1'45 .............. 3 -6 Th. of Warship Des. 13*14..... 5 -6
Th. of Warship Des. 13-13..... 5-8 Warship Design 13'24 ........ 10-0
Precision of Measure. 8-07. 1 -1 Thesis...................... 13
Warship Design 13-23...... ... 10 -0 Units of exercise and preparation: 53
Units of exercise and preparation: 27-28
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XIV. ELECTROCHEMICAL ENGINEERING
The course in Electrochemical Engineering aims primarily to

prepare students to enter the various electrochemical, electrothermic
and electrometallurgical industries. The instruction given in this
course is, however, of so broad a character that students completing
it should be well prepared to undertake various lines of purely
electrical or chemical as well as electrochemical work, if they so
desire. The course also offers a very satisfactory foundation in
Science for the subsequent study of Patent Law.

The main features of the curriculum are a very thorough training
in electrical engineering and chemical subjects, which extend through-
out the whole course, upon which is based the distinctly professional
work in electrochemistry, which runs through the third and fourth
years. The electrical studies are similar to those taken by students
in electrical engineering, and include courses in the theory of direct
and alternating currents, courses in direct and alternating current
generators and motors and power transmission, with practice in the
laboratories of electrical engineering and electrical testing. The
instruction in chemistry is devoted chiefly to courses in analytical,
organic and industrial chemistry. In addition to these subjects are
included courses in mechanism, applied mechanics and the examina-
tion of materials by the methods of metallography and X-rays.

In the third year the underlying principles of electrochemical
and chemical phenomena are discussed both from the kinetic and
thermodynamic points of view. This course is completed in the
first term of the fourth year, when it is accompanied by extended
laboratory practice in electrochemical measurements. In the
second term the instruction is continued by a course in applied
electrochemistry, including electro-deposition, accumulators, electric
furnaceb and their products, electrolytic processes and electro-
metallurgy, and by work in the laboratory of applied electrochemistry.
Current periodical literature is reviewed in a weekly colloquium.
The latter part of the course is devoted principally to the preparation
of a thesis on some electrochemical topic.

A wide range of elective studies is allowed in the fourth year
to meet the needs of students who desire to specialize along certain
lines of work.

Admission to the laboratory courses in electrochemistry is
necessarily restricted to the capacity of the special laboratories
equipped for this work.

The course leads to the degree of Bachelor of Science in Electro-
chemical Engineering.
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XIV. ELECTROCHEMICAL ENGINEERING
FIRST YEAR. See page 67

Required during Summer (Following First Year)
Mechanism 2-01.............. 2-4
Qualitative Analysis 5'101..... 12 -2

SECOND YEAR

First Term Second Term
English & History E21 ........ 3 -5 Electrical Eng., Prin. 6'06. 3 -5
Machine Tool Lab. 2-96 ....... 4 -0 English & History E22 ........ 3 -5
Mathematics M21.............3 -6 Mathematics M22.............3 -6
Military Science MS21 ......... 3 -0 Military Science MS22........3 -0
Physics 8-03................. 4-5 Physics 804................. 4-5
Quantitative Analysis 5-12.. . .. 7-2 Quantitative Analysis 5'132.. .. 4 -1
Language................... 3-5 Language................... 3-5

Units of exercise and preparation: 27 -23 Units of exercise and preparatiun: 23 -27

THIRD YEAR

First Term Second Term
Applied Mechanics 2-16. .. .. .. 2 -4 Applied Mechanics 2'20 ........ 3 -6
Electrochemistry Prin. 8'801 ... 4 -6 Electrochemistry Prin. 8'802. .. 3 -6
Electrical Eng. Prin, 6'07.. .. .. 4 -6 Electrical Eng. Prin. 6-08 ...... 4 -6
Electrical Eng. Lab. 6-81........3 -2 Electrical Eng. Lab. 6'82.. .. .. 3 -2
Heat Measurements 8-11.......2 -1 Organic Chemical Lab. 5-429... 5 -0
Organic Chemistry 5-413........2 -2 Political Economy Ec32....... .3 -3
Political Economy Ec3l. .. .. ... 3 -3 General Study ............... 2 -2
General Study ............... 2-2 Units of exercise and preparation: 23 -25
Units of exercise and preparation: 22 -26

FOURTH YEAR

First Term Second Term
App. Electrochem. Lab. 8-871.. 2 -1 App. Electrochem. Lab. 8'872.. 2 -1
App. Electrochemistry 8-851. 1 -1 App. Electrochemistry 8-852. .. 2 -4
Electrical Eng. Prin. 6-09.......4 -6 Colloquium 8'93 ............. 1 -1
Electrical Eng. Lab. 6'83.......3 -2 Industrial Chemistry 10'201 . . . 4 -4
Electrochemical Lab. 8-86.. . 5 -1 Metallography 3-611 ........... 4 -1
Electrochemistry 8-82 ......... 2 -3 Thesis ...................... 12
Precision of Measure. 8'07. .. .. 1 -1 Elective. .................... 8
X-Rays & Crystal Physics 8-33 3 -1 General Study ............... 2 -2
Thesis ...................... 1 Units of exercise and preparation: 48
Elective................... 6
General Study ............... 2 -2
Units of exercise and preparation: 48

Students credited with Elementary and Intermediate French on entrance will
take Elementary German or if they have had preparation Intermediate German.
Students credited with Elementary and Intermediate German on entrance will take
Elementary French or if they have had preparation Intermediate French. Students
credited with Elementary French and Elementary German on entrance will take
Intermediate German.
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XV. ENGINEERING ADMINISTRATION
The course in Engineering Administration provides a training

for men who expect to enter positions concerned with the manage-
ment or administration of manufacturing, construction and trans-
portation enterprises which demand a knowledge of scientific and
engineering principles. Studies in the methods, economics and law
of business are combined with instruction in general engineering.
The course includes (1) the instruction common to all courses, in
literature, language and history, and in chemistry, physics and
mathematics; (2) a choice of engineering studies, classified under
three options: Civil Engineering, Mechanical and Electrical Engi-
neering, Chemical Engineering; and (3) a selected group of subjects
in business and economics. While the amount of time assigned to
engineering subjects is less than that prescribed in the other courses
of the Institute, the fundamental subjects have been retained which
will enable graduates to fill many of the positions open to engineers.

Approximately one-fourth of the total time is given to business
subjects which are primarily chosen to train students to analyze
commercial and industrial problems. In this group special emphasis
is placed upon accounting, business law, the corporate organization
of society and business management. The course in Accounting is
designed to be of service to administrative officers in the analysis of
accounts and financial reports, rather than to make bookkeepers,
auditors or accountants in a technical sense. Business Law treats
of contracts, agency, negotiable instruments, sales and patents.
The two extended subjects of Corporate Organization and Business
Management deal with the financial operations of corporations and
the conduct of business from the standpoint of the individual em-
ployer. Among other subjects included in the group of business
studies are banking, statistics, report writing, industrial relations
and securities and investments.

Civil Engineering Option. The Civil Engineering Option is
intended to meet the needs of students expecting to enter upon
administrative positions in organizations engaged in transportation
or the construction of works pertaining thereto, or in the develop-
ment and distribution of hydraulic power. The course differs from
the regular Civil Engineering Course by the substitution of business
subjects for some of the specialized optional subjects of the fourth
year and for the following subjects of earlier years: astronomy,
geodesy, geology, railway drafting and topographical drawing. The
graduates of this option are, however, trained in the fundamental
principles and professional subjects upon which the practice of civil
engineering depends.

Mechanical and Electrical Engineering Option. The Option in
Mechanical and Electrical Engineering is planned to give a training
in a sufficient number of the fundamental engineering subjects to
make its graduates competent to deal with engineering affairs other
than the direct design and construction of plants. It includes many
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of the important subjects given in the regular course in Mechanical
Engineering, omitting, however, certain of the more specialized
subjects. The option differs from the course in Electrical Engineering
in that less attention is given to design and to the more theoretical
parts of electrical engineering, the aim being to give the students a
general knowledge, which, together with the laboratory practice,
should make them capable of employment in electrical industries.

Chemical Engineering Option. The Chemical Engineering Option
affords instruction in the more important brainches of chemistry and
in the fundamental principles of mechanical engineering. The time
devoted in this option to organic chemistry is much less, and that
devoted to the other branches of chemistry is somewhat less than
in the Chemical Engineering Course. The training is, however,
adequate to fit capable students to take business positions in estab-
lishments concerned with industrial chemistry. The instruction in
mechanical and electrical engineering is also less extended than
that in the Chemical Engineering Course. The primary purpose of
the option is to give the information and training necessary to
prepare men to deal with the economic administration rather than
with the scientific development and control of the processes involved
in the industries devoted to the manufacture of materials, such as
textiles, paper, leather, rubber, fertilizers, iron and steel, foods and
chemicals.

All options of the course lead to the degree of Bachelor of Science
in Engineering Administration.
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XV. ENGINEERING ADMINISTRATION
Option 1. Civil Engineering

FIRST YEAR. See page 67

SECOND YEAR

First Teem Second Term
English & History E21.........3 -5 Accounting Ec5O. .. .. .. .. .. .. 3 -3
Mathematics M21.............3 -6 Applied Mechanics 2'16 ........ 2 -4
Mechanism 2-01..............2 -4 Banking Ec37 ............... 3 -4
Military Science MS21.........3 -0 English & History E22.........3 -5
Physics 8'03. . . .. .. .. .. .. .. .. 4 -5 Mathematics M22 ............. 3 -6
Political Economy Ec21.........3 -5 Military Science MS22.........3 -0
Statistics Ec65............... 3-1 Physics 804................. 4-5
Surveying 1-001...............2 -1 Surveying & Plotting 1*01.....2 -0
Units of exercise and preparation: 23 -27 Units of exercise and preparation: 23 -27

Required during Summer. At Camp Technology
Geod. & TopographicSurvey. 106 7-0
Hydrographic Surveying 1-60 ... 5 -0
Plane Surveying 1-05 .......... 6 -1
Railway Fieldwork 1-20 ......... 5 -0

THIRD YEAR
First Term I Second Term

Applied Mechanics 2-20. .. .. .. 3 -6 Business Management Ec7.. .. 3 -3
Corporate Organization Ec56. 3 -6 Corp. Finance & Invest. Ec57.. 3 -6
Electrical Eng. Elem. 6-40.. ... 4 -6 Elec. Eng. Lab. 6-89 .......... 2 -2
Eng. Thermodynamics 2-40.. 4 -5 Eng. Thermodynamics 2,42.. .. 4-5
Railway & High. Eng. 1-211 ... 1 -3 Materials 1'43 ............... 1 -2
General Study ............... 8 Railway & High. Eng. 1-22. . .. 2 -2
Units of exercise and preparation. 49 Report Writing E33 .......... 2 -2

Structures 1-40 .............. 3-5
Testing Materials Lab. 2*37.. .. 2-0
Units of exercise and preparation: 22 -27

FOURTH YEAR
First Term Second Term

Business Law Ec6l ........... 2-4 Business Law Ec62 ......... . 2-4
Business Management Ec71.. .. 4-6 Business Management Ec72.... 4-5
Cost Accounting Ec5l. ........ 4 -4 Eng. & Hyd. Lab. 2-63.. . .. .... 2 -2
Eng. Const. & Estim. 1-25..... 2-3 Industrial Relations G21. . .. .. 3 -5
Foundations 1-48............. 1 -1 Structural Design 1-54 ......... 6 -0
Hydraulics 1-63 .............. 2 -3 Structures 1'421 .............. 2 -4
Structures 1-41.............. 4-8 Thesis...................... 7
Units of exercise and preparation: 19 -29 Units of exercise and preparation: 46
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XV. ENGINEERING ADMINISTRATION
Option 2. Mechanical and Electrical Engineering

SECOND YEAR
First Term Second Term

English & History E21.........3 -5 Accounting Ec5O .............. 3 -3
Machine Tool Lab. 2-971 ....... 3 -0 Applied Mechanics 2-16 ........ 2 -4
Mathematics M21,. .. .. .. .. .. 3 -6 Bankdng Ec37 ............... 3 -4
Mechanism 2-01 .............. 2 -4 English & History E22.. .. .. .. 3 -5
Military Science MS21.........3 -0 Mathematics M22 ............. 3 -6
Physics 8-03................. 4-5 Military Science MS22........ 3-0
Political Economy Ec21....... 3-5 Physics 8'04................. 4-5
Statistics Ec65............... 3-1 Surveying 1-03............... 2-0
Units of exercise and preparation: 24 -26 Units of exercise and preparation: 23 -27

Required during Summer
Foundry 2'911. .. .... .. 2-0
Machine Tool Lab. 2-972.......3 -0
Mech. Eng. Drawing 2-11. .. .. 5 -0

THIRD YEAR
First Term Second Term

Applied Mechanics 2-20........3 -6 Applied Mechanics 2-221........3 -6
Boilers & Engines 2-41. ........ 2 -2 Business Management Ec70. .... 3 -3
Corporate Organisation Ec56... 3 -6 Corp. Finance & Invest. Ec57.. 3 -6
Eng. Thermodynamics 2'40.... 4-5 Electrical Eng. Elem. 6'40. .. .. 4 -6
Machine Drawing 2-14 ......... 4 -0 Eng. Thermodynamics 2'42.. .. 4 -5
Report Writing E33 .......... 2 -2 Materials of Eng. 2-31 ........ 1 -2
General Study. .... .... .. .. .. 8 Testing Materials Lab. 2*36.. .. 2-1
Units of exercise and preparation: 47 Units of exercise and preparation: 20 -29

FOURTH YEAR
First Term Second Term

Business Law Ec6l............2 -4 Business Law Ec62........... 2-4
Business Management Ec71 ... 4 -6 Business Management Ec72.. .. 4 -5
Cost Accounting Ec5l. ........ 4-4 Engineering Lab. 2'615....... 2-2
Elec. Eng. Lab. 6-89 .......... 2 -2 Gen. & Dis. of Elec. En. 6'43.. 4-6
Engineering Lab. 2'614.........4 -3 Industrial Relations G21 ........ -5
Hydraulics 1-64.............. 3-6 Thesis...................... 7
Machine Design 2-721 ......... 4 -0 Elective.....................4 -0
Units of exercise and preparation: 23 -25 Units of exercise and preparation: 48
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XV. ENGINEERING ADMINISTRATION
Option 8. Chemical Engineering

Required during Summer (Following First Year)
Mechanism 2'01.. .. .. .. .. .. .. 2 -4
Qualitative Analysis 5'101. .. .. 12 -2

SECOND YEAR
First Term Second Term

English &History B21........ 3-5 Accounting Ec50........ .... 3-3
Mathematics M21 ........... 3 -6 Applied Mechanics 2'16.......2 -4
Military Science MS21.. .. .. .. 3 -0 Banking Ec37 ............... 3 -4
Physics 8'03.................4 -5 English & History E22........ 3 -.5
Political Economy Ec2t. .. .. .. 3 -5 Military Science M822........ 3 -0
Quantitative Analysis 5'12.. . .. 7 -2 Physics 8'04 ................. 4 -5
Statistics Ec65...............3 -1 Quantitative Analysis 5'13... .. 7 -2
Units of exercise and preparation: 26 -24 Units of exercise and preparation, 25 -23

THIRD YEAR
First Term Second Term

Applied Mechanics 2*20 ....... 3-6 Business Management Ec70.... 3-3
Corporate Organization Ec56... 3 -6 Chemical Engineering 10-35.... 3 -4
Eng. Thermodynamics 2'40.... 4-5 Corp. Finance & Invest. Ec57.. 3 -6
Organic Chemistry 5'412. . .. .. 3 -2 Eng. Theimodynamics 2'42.... 4-5
Physical Chemistry, Elem. 5'681 2 -4 Industrial Chemistry 10201.... 4 -4
General Study ............... 8 Organic Chem. Lab. 5'418. .. 6 -0
Units of exercise and preparation: 46 Report Writing E33 .......... 2-2

Units of exercise and preparation: 25 -24

FOURTH YEAR
First Term Second Term

Business Law Ec6l. .......... 2-4 Business Law Ec62. . . .. .. .. 2 --4
Business Management Ec71.. .. 4-6 Business Management Ec72,. .. 4 -5
Chemical Engineering 10361... 2 -2 Chemical Engineering 10'362... 3 -4
Cost Accounting Ecol. ........ 4-4 Elec. Eng. Lab. 6'85 .......... 2-3
Electrical Eng. Elem. 6-40 ..... 4-6 Engineering Lab. 2'62 ........ 4-2
Industrial Chem. Lab. 10-27 ... 5 -1 Industrial Relations G21.... ... 3 -5
Industrial Chemistry 10'212 ... 2 -1 Thesis ...................... 7
Testing Materials Lab. 2'37.. .. 2 -0 Units of exercise and preparation: 48
Units of exercise and preparation: 25 -24
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XVL AERONAUTICAL ENGINEERING
The Course in Aeronautical Engineering is designed to familiarize

the student with the general principles of flight of all types of air-
craft and with some of the detail of design and construction as
applied to the airplane. Following the usual preliminary work in
the subjects fundamental to all engineering, part of the time in
the third year and most of that in the fourth is devoted to professional
subjects, lectures being supplemented by drafting room practice and
by laboratory work both in the methods of aeronautical research
and in the operations and maintenance of airplanes in the field.

While a graduate in Aeronautical Engineering is especially
prepared for work in the engineering department of a company
manufacturing airplanes, the subjects taught are not so specialized
as to go beyond the proper and necessary interest of any man entering
any part of the aeronautical field. In particular, it furnishes a sound
basic training for those desirous of associating themselves with
enterprises engaged in the operation of aircraft, whether their
primary concern is with the selection of equipment or with its
maintenance.

The number of students in the first-year class admitted to the
second year of Course XVI is limited for the present to thirty, to be
chosen, if the number of candidates shall exceed that figure, by the
head of the Aeronautical Engineering Course.

Students may be admitted to Course XVI by transfer from
other courses at the Institute only when their general records compare
favorably with those of the students already in the course. Students
who wish to enter Course XVI by transfer from other colleges,
unless their previous work has been of unusual distinction, are
required to enter the Institute as unclassified students. They may
then take the subjects for which they are prepared, and will be per-
mitted to enroll in Course XVI when they have shown themselves
capable of doing work of the required standard. Students not
enrolled in Course XVI are admitted to aeronautical subjects when
facilities permit, if their general records are good.

The Course leads to the degree of Bachelor of Science in Aero-
nautical Engineering.
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XVI. AERONAUTICAL ENGINEERING
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

English & History E21 ...... 3 -5 Applied Mechanics 2'15 ...... 3 -6
Mathematics M21.. .. .. .. .. .. 3 -6 English & History E22........ 3 -5
Mech. Eng. & Mach. Draw. 2-12 7 -0 Mathematics M22............3 -6
Mechanism 2'01 ............. 2-4 Mech. Eng. Drawing 2'102..... 4-0
Military Science MS21........ 3 -0 Military Science MS22........3 -0
Physics 8'03.................4 -5 Physics 8'04............... 4 -8
Language................... 3-5 Language................... 3-5
Units of exercise and preparation: 25 -25 Units of exercise and preparation: 23 -27

Required during Summer
Forging 290............... 3-0
Foundry 2'911............... 2-0
Machine Tool Laboratory 2'951 6 -0
Pattern Making 2-923 ........ 3 -0
Airplane Laboratory 16-51..... 3 -1

THIRD YEAR
First Term Second Term

Applied Mechanics 2'20 ....... 3 -6 Aerodyn. Airplane Des. 16'00.. 2 -3
Eng. Thermodynamics 2-40.. .. 4-5 Eng. Thermodynamics 2-42.. .. 4-5
Materials of Eng. 2-30 ........ 2 -2 Machine Drawing 2-14T.......3 -0
Political Economy Ec31........3 -3 Political Economy Ec32. .. .. .. 3 -3
Theoret. Aeronautics M43 .... 3 -6 Structures 1'401 ............. 3 -5
General Study ............... 2 -2 Theoret. Aeronautics M44. .. .. 3 -6
Language................... 2-4 Language................... 2-4
Units of exercise and preparation: 19 -28 General Study ............... 2 -2

Units of exercise and pkeparation: 22 -28

FOURTH YEAR
First Term Second Term

Airplane Design 16'03 ........ 4-4 Aeronautical Eng. Lab. 1688. . 2 -1
Airplane Des. Prac. 1611......2 -0 Aeronautical Lab. 16'62....... 4-2
Dynamics of Machines 2-251... 2 -4 Aeronaut. Power Plants 16'82.. 2 -2
Electrical Eng. Elem. 6'40..... 4-6 Airplane Construction 16'54 .. 2 -1
Engineering Lab. 2'611........2 -1 Airplane Des. Prac. 16'12 ..... 4 -0
Machine Design 2-731 ........ . 2-4 Electrical Eng. Lab. 6-85 ...... 2-3
Physical Chemistry 5-683.. .. .. 2-2 Machine Design 2'732 ........ 2-4
Testing Materials Lab. 2-35.... 4-2 Propellers & Airships 16'72 .... 2-2
General Study. . . .... .. .. .. 2 -2 General Study ............... 2-2
Units of exercise and preparation: 24 -25 Thsis ...................... 9

Units of exercise and preparation: 48
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XVII. BUILDING CONSTRUCTION
This Course is planned to prepare students to enter the business

of building and allied industries.
It is based on the Course in Civil Engineering with the mathe-

matics and scientific training generally associated with that pro-
fession. Subjects in building finance, and management, cost
accounting and professional and industrial relations are also included.
Finally a broad course, extending over three years, is given in the
analysis, details and assembly of the materials of building, whereby
the student is given a thorough understanding of construction
methods and procedure, covering dwellings and industrial and
commercial structures.

The Course leads to the degree of Bachelor of Science in Building
Construction.

XVII. BUILDING CONSTRUCTION
FIRST YEAR. See page 67

SECOND YEAR
First Term Second Term

Arch. Forms & Det. 17-11.....3 -2 Applied Mechanics 2-15........3 -6
Building Construction 17,21 ... 14-0 Arch. Forms & Det. 17-12. 3-0
English & History E21........3 -5 Building Construction 17'22 ... 9-0
Mathematics M21............ 3-6 English & History E22........ 3-5
Military Science MS21........3 -0 Mathematics M22............3 -6
Physics 8-03 ................ 4-5 Military Science MS22........3 -0
Surveying 1-03...............2 -0 Physics 8-04..... ......... 4-5
Units of exercise and preparation: 32 -18 Units of exercise and preparation: 28 -22

THIRD YEAR
First Term Second Term

Applied Mechanics 2'20.......3 -6 Accounting Ec5O ............. 3 -3
Building Construction 17'31 ... 12 -0 Building Const. & Mat. 17'32.. 9 -0
Carpentry 2-921 ............. 2 -0 Contract Management Ec74... 3 -6
Electrical Eng. Elem. 6'40..... 4-6 Electrical Eng. Lab. 6'89.. .. 2-2
Geology 12-321 .............. 2-1 Hydraulics 1'63 .............. 2-3
Graphic Statics 1'391 ......... 3 -1 Structural Th. & Des. 1-471.. .. 5 -6
Political Economy Ec21........3 -5 General Study ............... 2-2
Units of exercise and preparation: 29 -19 Units of exercise and preparation: 26 -22

FOURTH YEAR
First Term Second Term

Building Construction 17-41... 11 -0 Building Construction 17-42... 10 -0
Building Finance Ec53.. .. .. .. 3-6 Elec. Equip. of Bldge. 6-23..... 1-2
Pound. & Soil Mech. 1'481..... 4-4 Found. & Soil Mech. 1'482...., 3-5
Reinf. Concrete Design and Lab. Job Management 17-50 ....... 1 -1

2-390..................... 7-0 Mech. Equip. of Bldge. 2-5 ... 4-3
Structures 1-41 .............. 4-8 Structures 1-422 ............. 2-4
Testing Materials Lab. 2-36.... 2-1 Thesis...................... 7
Units of exercise and preparation: 29-19 General Study ............... 2-2

Units of exercise and preparation: 47
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MILITARY ENGINEERING
Open to regular officers of the United States Army or the United

States Navy.
Graduates of the United States Military Academy at West Point

or the United States Naval Academy at Annapolis will be admitted
on their credentials; Army Officers or Navy Officers of the United
States of America not graduates of either of the government schools,
who are graduates of a technical school, will be admitted on showing
that they have had the necessary preliminary training.

MILITARY ENGINEERING
Required during Summer Preceding the Academic Year

Applied Mechanics 2'20 ........ 3 -6
Applied Mechanics 2-21 ........ 3 -5
Heat Engineering 2'46 ........ 4-7
Heat Engineering 2-47 ......... 2 -3
Structures 1-40 ................ 3-5
Units of exercise and preparation: 15-26

FOURTH YEAR
First Tem Second Term

Bacteriology 7'31 ............ 2-2 Con. Bldg., Des. & Spec. 2'395. 2-4
Elec. Eng.. Elem. 6'40 ........ 4-6 Eng. & Hyd. Lab. 2-631........3 -3
Eng. Const. & Estim. 1-25... 2 -3 Elec. Eng. Lab. 6'85.......... 2-3
Materials of Eng. 2-30 ........ 2 -2 Heat Treatment 3+711 ......... 2 -0
Physical Chemistry 5-683.. .. .. 2-2 Ind. App. Elec. Power 6'46.. 3-2
Reinf. Concrete Des. 1-581 .... 6 -2 Municipal Sanitation 7*57. .. 4 -3
Structures 1'41 .............. 4-8 Structures 1'42 .............. 4-8
Testing Mat. Lab. (Con.) 2'363. 2 -0 Testing Materials Lab. 2,36.. .. 2 -1
Thesis...................... 3 Thesis...................... 6
Units of exercise and preparation: 52 Units of exercise and preparation: 52



RESERVE OFFICERS' TRAINING CORPS

UNDERGRADUATE SCHEDULES
FOR RESERVE OFFICERS' TRAINING CORPS

The Reserve Officers' Training Corps instruction consists of two
courses, the basic course and the advanced course, each of two aca-
demic years. The basic course is required; the advanced course is
elective and includes one summer camp period.

BASIC COURSE
For instruction in the first year of the basic course, the stu-

dents are organized as a five-company infantry battalion. The cadet
corporals are selected for appointment from the members of the first-
year class who demonstrate especial aptitude for military instruc-
tion. Cadet sergeants are selected for appointment from such
members of the second-year class as are especially qualified and who
volunteer to attend drill.

Cadet officers are selected for appointment from members of
the advanced course of the R. 0. T. C. who volunteer to attend drill.

An R. 0. T. C. band consisting of forty pieces is organized from
qualified members of the basic and advanced courses.

The completion of this course is a prerequisite for graduation.
First Year. Required of all able-bodied male citizen students

registered in the Freshman Class except where suitable evidence of
eqjuivalent work already performed is presented to the professor of
military science and tactics before the first term begins.

Second Year. Required of all able-bodied male citizen stu-
dents registered in the Sophomore Class except where suitable evi-
dence of equivalent work already performed is presented to the
professor of military science and tactics before the first term begins.

Opportunity is given the student to choose the unit in which he
prefers to continue his instruction during the second term.

First Year
First Term Second Term

M811. Infantry drill, elementary MS12. Infantry drill .......... 3 -0
subjects of military train-
ing, Infantry weapons and
rifle marksmanship . . 3 -0

Second Year
M821. Topography and map M8221. Coast Artillery Unit: Ele-

reading, field fortifica- ments of heavy artillery. 8-0
tions, signal communica- M8222. Engineer Unit: Elements
tions...............8-0 of engineer training..... 8-0

M8223. Signal Unit: Tactics and
signal communications... 8-0

M8224. Ordnance Unit: Ordnance
material.............8-

M8225. Air Corps Unit: Tactics
and communications. . . . 3-0

MS226. Chemical Warfare Unit:
Theoretical and tactical.. 3-0
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ADVANCED COURSE
The advanced course is open to students who have completed

the basic course at this Institute or in some other R. 0. T. C. unit,
who are acceptable to the professor of military science and tactics
and who receive the approval of the professor in charge of the course
in which they are registered.

Students enrolling in the advanced course will receive commuta-
tion of rations at the rate of thirty cents per day from date of enroll-
ment until the end of the second Institute year thereafter, except for
the period of the R. 0. T. C. camp, when he will be subsisted by
the Government. To enroll he must execute a contract to continue
the course of instruction for two years, should he remain that length
of time at the Institute, and the fulfillment of this contract then
becomes a prerequisite for graduation. The contract includes the
obligation to attend a six weeks' R. 0. T. C. camp, normally during
June and July following the first year of the advanced course. In
very exceptional cases attendance at camp may be postponed until
after the senior year, but only upon the express agreement that the
student's diploma will be withheld until after the completion of his
R. 0. T. C. course.

Students in the advanced course are required to select G98,
Military History and Policy of the United States (second term) 2-2,
and GS, International Law and American Foreign Policy (first term)
2-2, as two of their General Studies. (Students In Course XV are
excused from the requirement in G3.)

"A student enrolled in the R. 0. T. C., in order to obtain his
M. I. T. degree and his commission in the Army, must have fulfilled
all the requirements set down by the Faculty, and in addition he
must have obtained a clear record in military taught subjects and
have fulfilled all military obligations.

The head of a department is authorized to allow, at his option,
credit towards graduation for military taught subjects."

From among the R. 0. T. C. graduates each year there may be
designated as "Honor Graduates R. 0. T. C." not to exceed three
per cent of the total number of students who on March 1 of that
year were enrolled in the second year of the advanced course of the
R. O. T. C.
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COAST ARTILLERY UNIT No. 1
Open to students in all courses except V. Students whose Institute courses do

not include Surveying, or who are unable to demonstrate proficiency in this subject,
will be required to take one of the Institute Surveying subjects.

Students in the Coast Artillery Unit are required to take Military Science MS311,
MS321, MS411 and MS421, as well as General Studies G98 and G3.

If other changes in the course schedules are necessary they are noted under the
number of the course.

Third Year
First Term

M6311. Fire control Instruments,
computation of firing data
for heavy mobile artillery. 3 -3

Fourth Year
M8411. Coast artillery material. M8421.

organization and admin-
istration of Coast Artil-
lery Corps, camp sanita-
tion and military hygiene,
gunnery for anti-aircraft
artillery. .. .. .. .. .. .. 2 -2

Second Term
MS321. Dispersion and probabil-

ity of fire observation and
adjustment of fire.......

Tactical employment of
artillery, fixed anti-air-
craft and heavy mobile
artillery and military law.

3 -3

2 -2

Course II. General Course
Advised to take Machine Tool Laboratory in summer following second year.

Fourth Year, First Term. Omit: Testing Materials Laboratory 2'35 ...... 4 -2
Add: Testing Materials Laboratory 2'36 ...... 4 -0

Second Term. Omit: Industrial Plants 2782 ............... 4-0

Course II. Options 1, 2, 3, 4
Applicants must have their schedules approved by the Military Department and

the head of the Mechanical Engineering Department.

Course II. Option 1
Fourth Year, Second Term. Change Thesis from 10 units to 8 units.

Course M. Option 3
Fourth Year, Second Term. Change Thesis from 11 units to 10 units.

Third Year. First Term.
Second Term.

Fourth Year. First Term.

Fourth Year, Second Term.

Course VI
Omit: Political Economy Ec31 ...............
Omit: Political Economy Ec32 ...............
Omit: General Study. .. .............

Professional Elective..................
Add: Political Economy Ec31...............
Omit: Professional Elective ..................
Add: Political Economy Ec32.............
Change Thesis from 15 units to 14 units.

3 -3
3 -3
2-2
3 -6
3-3
3 -6
3-3
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COAST ARTILLERY UNIT -Continued

Course XIV
Fourth Year, First Term. Change Optional Studies from 9 units to 3 units.

Second Term. Change Optional Studies from 12 units to 6 units.

Course XV. Option 2
Third Year, First Term. Omit: Report Writing E33 ................... 2-2

Second Term. Add: Report Writing E33 ................... 2 -2
Omit: Machine Tool Laboratory 2'972........ 3-0

Fourth Year, Second Term. Omit: Machine Design 2.722 ................. 4-0

ENGINEER UNIT NO. 2
Open to students in all courses except V. All instruction for this unit through.

out the fourth year is given by Institute personnel.
Students in the Engineer Unit are required to take Military Science M8312

and M8322, as well as General Studies G98 and G3.
If other changes in the course schedules are necessary, they are noted under

the number of the course.

First Term
M8312. Organization and duties

of engineers, administra-
tion, supply equipment,
musketry and combat
principles.............

Third Year, First Term. Omit
Second Term. Omit

Fourth Year, First Term. Add:
Omit

Fourth Year, Second Term. Add:
Omit
Chan

Third Year
Second Term

MS322. General construction in
war, field and permanent
fortifications...........

3-3

Course VI
Political Economy Ec31............
Political Economy Ec32 ...............
Political Economy Ec3l. .............
Professional Elective ....................
Political Economy Ec32 ...............
Professional Elective ................

ge Thesis from 15 units to 19 units.

3-3

3-3
3 -3
3 -3
3 -6
3 -3
3 -6

SIGNAL UNIT No. 3
Open only to students in Courses VI, VI-A, VI-C, VIII, IX-B and XIV.
Students in the Signal Corps Unit are required to take Military Science M8313

and MS323, as well as General Studies, 098 and 03.
All instruction throughout the fourth year is given by Institute personnel.
If other changes in the course schedules are necessary, they are noted under the

number of the course.
Third Year

First Term
M8318. Local and common bat-

tery telephony, military
telegraphy, signal tactics,
infantry division ....... 8 -3

Second Term
M8323. Message center, codes

and ciphers, International
Morse code, Signal Corps
radio sets............. 3-8
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SIGNAL UNIT - Continued

Third Year, Pirst Term.
Second Term.

Fourth Year, First Term.

Fourth Year, Second Term.

Course VI
Omit: Political Economy Ec3l ...............
Omit: Political Economy Ec32 ............
Omit: Hydraulics 1.64 ....................
Add: Political Economy Ec3l............

Thesis ... ... ....................
Add: Political Economy Ec32 ...............

Change Thesis from 15 units to 12 units.

Courses VIII and IX-B
Fourth Year. Students will elect as a part of their optional studies:

First Term. Electrical Communications 6.301 .............
Second Term. Electrical Communications6-302..........

or other approved electives acceptable to the Military Science Department.

3 -3
3 -3
3 -6
3 -3
2 -0
3 -3

3 -6
3-6

ORDNANCE UNIT No. 4
Open only to students in Courses II, Ills, VI-A. X. X-B, XVt and XV.
Students in the Ordnance Unit are required to take Military Science M8314

and M8324, as well as General Studies G98 and G3.
All instruction for this unit throughout the fourth year is given by Institute per-

sonnel.
If other changes in the course schedules are necessary, they are noted under

the number of the course.
Third Year

First Term
M8314. Organization and duties

of Ordnance Department. 1 -1

Second Term
M8324. Organization and duties

of Ordnance Department.

Course H. General Course
Fourth Year, Second Term. Omit- Engineering Laboratory 2-602..........

Industrial Plants 2.781 ................
Electives ...............-...........
General Study........................

Add: Engineering Laboratory 2,603..........
Heat Treatment 3.71 ..................
Ordnance Engineering 2-88. ............

Change Thesis from 6 units to 7 units.

1 -1

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

Course II. Options 1, 2, 3, 4
Applicants must have their schedules approved by the Military Science Depart-

ment, and the head of the Mechanical Engineering Department.

Fourth Year, First Term.

Fourth Year, Second Term.

Course X
Omit: Chemical Engineering 10.31 ..........

Industrial Chemistry 10-21 .............
Add: Chemical Engineering 10.311 ...........

Industrial Chemistry 10'214. .. , .... ..
Omit: Chemical Engineering 10.32 ............

Professional Elective* .................
Add: Chemical Engineering 10.321 ...........

Professional Elective* ..............
Powder and Explosives 5-43 ............

*Profesaional electives may not be less than 4 or more than 8 units, time adjust.
ment being made in hours assigned to Thesis.

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

10
4 -4

6
2-2
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ORDNANCE UNIT - Continued

Course X-A
Students admitted to Course X-A must take Analytical Chemistry 5'16 (4-1)

in the second term of the fourth year as an elective.

Course X-B
Fourth Year, First Term. Omit: Chemical Engineering 10-33 ............ 7 -. 9

Industrial Chemistry 10-22 ............. 2 -2
Add: Chemical Engineering 10'331 ........... 7 -9

Industrial Chemistry 10'224 ............ 2 -2
Fourth Year, Second Term. Omit: Chemical Engineering 10,34. .. ... .. .. .. 3 -6

Add: Chemical Engineering 10-341 ........... 3 -6

Course XV. Option 2
Fourth Year, Second Term. Omit: Machine Design 2*722................. 4-0

Add: Ordnance Engineering 2-88 ............. 6 -2
Change Thesis from 7 units to 6 units.

Course XV. Option 3
Fourth Year, Second Term. Add: Powder and Explosives 5'43 ............ 2-2

AIR CORPS UNIT No. 5
Open only to students in Courses II, VI and XVI.
Students in the Air Corps Unit are required to take Military Science M8325

and M8415, as well as General Studies G98 and G3.
If other changes in the course schedules are necessary, they are noted under

the number of the course.

Third Year
Second Term

MS325. Lectures and problems
on airplane instruments,
aerial navigation, bomb
racks and sites, meteorol-
ogy, duties of squadron
officers and property ac-
countability ............ 3 -3

Fourth Year
First Term

M6416. Lectures and problems on
military law, administra-
tion and supply, essen-
tials of pursuit, attack,
bombardment, and ob-
servation and flying oper-
estions................. 8-3

Courses U (A11 Options) and VI
Third Year, First Term. Adds Rigging and Maintenance of Aircraft 16'51 3-1
Fourth Year, Bond Ter. Add: Aeronautical Power Plants 1682........2-
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CHEMICAL WARFARE UNIT No. 6
Open only to students in Courses V, X, XIV and XV.
Students in the Chemical warfare Unit are required to take Military Science

MS826, as well as General Studies 098 and 03.
If other changes in the course schedules are necessary, they are noted under the

number of the course.
Third Year

Second Term
M8326. Organization and duties

of C. W. S. personnel and
material............... 3-3

Course V
Third Year, First Term. Omit: Organic Chemistry 541............

Organic Chemical Laboratory 5'414 .
Add: Organic Chemistry 5'411. .. .. .. .. ....

Organic Chemical Laboratory 5'415.
Third Year, Second Term. Omit: Industrial Chemistry 10*201.........

Organic Chemistry 5'42............
Organic Chemical Laboratory 5'424 .

Add: Industrial Chemistry 10-202 . .. .. ......
Organic Chemistry 5'421 ............
Organic Chemical Laboratory 5'425 .
Study of War Gases 5-33. .. .. .. .. ..

Fourth Year, First Term. Omit: Industrial Chemistry 10-211 ............
Add: Industrial Chemistry 10-214............

Fourth Year, Second Term. Omit: Electives.... ..................
Add: Powder and Explosives 5-43 ............

Course X
Third Year, First Term. Omit: Organic Chemistry 5'41............

Organic Chemical Laboratory 5'416 .....
Add: Organic Chemistry 5-411 ...............

Organic Chemical Laboratory 5'417 .....
Third Year. Second Term. Omit: Industrial Chemistry 10'20 .............

Organic Chemistry 5'42 ................
Organic Chemical Laboratory 5'426 . .. .

Add: Industrial Chemistry 10-202 ............
Organic Chemistry 6'421 ...............
Organic Chemistry Laboratory 5'427 ....

Fourth Year, First Term. Omit: Chemical Engineering 1081. ...........
Industrial Chemistry 10'21 .............

Add: Chemical Engineering 10-311 ...........
Industrial Chemistry 10'214 ............

Fourth Year, Second Term. Omit: Chemical Engineering 10'82.........
Professional Electives*.............

Add: Chemical Engineering 10'321 ...........
Powder and Explosives 5'43 ............
Professional Elective* . . . . . . . . . . . . ...

4-3
9 -0
4-3
9 -;
4. 4
4 -2

13-0
5-5
4 -2
9 -0
1 -1
2-2
2-2

2
2-2

4-8
7 -0
4 -3
7-0
5-5
4-2
3 -0
5-5
4 -2
3 -0
5 -5
2 -2
5-5
2 -2
4-4

10
4-4
2 -2

6

*Professional electives may not be less than 4 nor more than 8 units, time adjust.
went being made in hours assigned to thesis.

Course X-A
Students planning to enter Course X-A will take Analytical Chemistry 5'16

(4-1) in the second term of the fourth year as an elective.
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CHEMICAL WARFARE UNIT - Continued

Course X-B
Fourth Year, First Term. Omit: Chemical Engdieering 10'33 ..........

Industrial Chemistry 10'22 .............
Add: Chemical Engineering 10'331 ...........

Industrial Chemistry 10'224. . .. ...
Fourth Year, Second Term. Omit: Chemical Engineering 10,34 ............

Add: Chemical Engineering 10-341 ...........

Course XIV
Fourth Year, Second Term. Students will take

Study of War Gases 5'33 ..............
Powder and Explosives 5-43 ............

as part of their optional studies.

Course XV. Option 3
Third Year, First Term. Omit: Engineering Thermodynamics 2'40 ......

Add: Heat Engineering 2'46 .................
Third Year, Second Term. Omit: Engineering Thernodyr.inics 2-45 ......

Add: Heat Engineering 2-47 .................
Fourth Year, Second Term. Add: Powder and Explosives 5'43 ............

Change Thesis from 7 units to 6 units.

7 -9
2 -2
7 -9
2 -2
3 -6
3 -6

1 -1
2 -2

4-5
4-7
4-5
2 -3
2-2

NAVAL RESERVE AVIATION UNIT
Opportunity is offered for students at the Institute to enter special classes con-

duoted by naval officers for the study of fundamental naval and aviation subjects in
preparation for enrollment in the United States Naval Reserve for Aviation after
graduation. Men so enrolled are given flight training by the Navy, and may be
eligible for a period of active duty in the. Naval Air Service at the end of the training
period.

1I"



DESCRIPTION OF SUBJECTS
CIVIL AND SANITARY ENGINEERING

The instruction in Civil and Sanitary Engineering is given by
means of lectures and recitations, and by practice in the field, the
drafting-room and the laboratory. The strictly professional work
begins in the second year and includes a thorough classroom course in
surveying, followed by field practice in the use of surveying instru-
ments and by drafting-room work consisting of computations and the
preparation and interpretation of maps and profiles. This work is
preliminary to an extensive summer course in which thorough train-
mg is given in surveying and in railroad fieldwork. Students in civil
engineering also take astronomy and a brief course in graphic statics
durng this year, while the sanitary engineers have extended courses
in qualitative and quantitative analysis; students in both courses also
begin applied mechanics during this year.

In the third year the chief professional subjects for the civil
engineers are railway and highway engineering and the theory of
structures; students in both courses also complete during this year
their formal instruction in applied mechanics and in materials. The
sanitary engineers continue chemistry and begin subjects of biology
and bacteriology, while both the civil engineers and the sanitary
engineers are given a course of considerable length in electrical engi-
neering. Students taking the hydro-electric- option take a slightly
different course in the third year from the other civil engineering
students. In the fourth year the work is almost entirely professional
and leads the student into various branches of engineering. The work
of this year is divided into three distinct options: (1) general; (2) trans-
portation engineering; (3) hydro-electric engineering. Option 1 gives
special attention to the application of the principles of hydraulics to
branches of engineering which have to do with public water supplies,
irrigation, sewage and its disposal, and the development of water
power. Option 2 is divided into two parts, permitting the student to
give special attention to either railway transportation or highway
transportation. Option 3 deals in considerable detail with the prob-
lems that arise in hydro-electric developments.

In all this work the object is to enable the student to apply intelli-
gently to practical problems the principles that he has studied; to give
power, to avoid rule-of-thumb methods, and to train the students to
have courage and self-reliance in solving the problems that the engi-
neer has to meet.

In Course I-A, the Co6perative Course in Railroad Operation,
the fundamental training in engineering at the Institute is supple-
mented by practical operating experience received by the student dur-
ing the cooperative work periods with the Boston and Maine Railroad.
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Subjects 1'00 to 1199 (see page 66)
100, 1'01. Surveying and Plotting. A thorough classroom drill in the

Sniples of surveying accompanied by fieldwork, computations, and the mak-
ng of scale drawings, profiles, and contour maps, followed by a study of their
application to the solution of engineering problems. Textbook: Breed and Hos-
mer's Principles and Practice of Surveying, Vol. I.

1'001. Surveying. Covers the main features of 1'00 but with fewer details
of application. Textbook: Breed and Hosmer's Principles and Practice of Sur-
veying, Vol. 1.

1*02. Surveying and Plotting. Given in the summer between the second
and third years, covers the same ground as 1'00 and 1'01 somewhat more briefly.
Textbook: Breed and Hosmer's Principles and Practice of Surveying, Vol. I.

1'08. Surveying. The methods of using the compass, transit, tape and
level, in making plane surveys, are explained by lectures and by field exercises.
In the drafting room the computations and drawings necessary to interpret and
plot surveying field notes are made.

1'04. Surveying. At Camp Technology. Consists of 355 hours, lectures,
recitations, fieldwork and drafting. The fieldwork consists of plane, topographic,
hydrographic and elementary railway surveying. Plans and maps will be made
in the drafting room from notes taken in the field.

This course satisfies the requirements in surveying for students In Courses
II, IV-A, VI, IX-B, XV, and XVII. It will not be accepted in place of the work
in surveying for students in Courses I, XI and XV.

It will not be given unless eight or more students apply, and is open to all
students having the necessary preparation. Textbook: Breed and Hosmer's
Principles and Practice of Surveying, Vols. I and II.

1'061. Surveying. At Camp Technology. Given in the summer following
the first year for Course I-A. It consists of lectures, fieldwork, computations and
drafting. The fieldwork consists of plane and topographic surveying, in which
the transit, tape, level and plane table are used, the astronomical determina-
tion of the meridian, the adjustment of instruments and many important prob-
lems in surveying. Plans and maps are made in the drafting room from the
notes taken in the field. Textbook: Breed and Hosmer's Principles and Practice
of Surveying, Vols. I and II (not accepted in place of 1'05 and 1'06 for students
in Courses I, XI, and XV,).

1,05. Plane Surveying. At Camp Technology. Given in the summer; it
consists of lectures, fieldwork and drafting. The fieldwork consists in making
surveys with the transit and tape, the running of profiles and cross-sectioning
with the level, and in the astronomical determination of a meridian, time and
latitude. The work in the drafting room consists of making computations which
arise in surveying operations and of making scale drawings, profiles and contour
maps from field notes. Textbooks: Breed and Hosmer's Principles and Practice
of Surveying, Vol. I; Hosmer's Practical Astronomy.

1'06. Geodetic and Topographic Surveying. At Camp Technology. Given
in the summer; it consista of lectures, fieldwork, computations and dr ting. The
fieldwork consists of the making of topographic surveys with the transit includ-
ing triangulation and stadia surveying; the making of large and small scale maps
with the plane table; the use of the sextant in hydrographic surveys; the use of
the traverse plane table in making road traverses for small scale maps. It also
includes trigonometric and barometric leveling. The work in the drafting room
consists of making the computations and drawings necessary to interpret the
results of the field observations. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. II.

1,07. Geodeic Surveying. At Camp Technology. Given In the summer
between third and fourth years; it covers three weeks of field and office work
and consists of the measurement of a base line; triangulation with repeating and
with direction instrument; precise and trigonometric leveling; observations for
time, latitude and longitude with astronomical transit; and magnetic observa-
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tions for declination, dip and intensity. (Elective for a limited number of stu-
dents in Course I who have satisfactorily completed the third year.)

1'10. Surveying. At Summer Mining Camp, Dover, New Jersey. Given
during the summer. It consists of 360 hours, lectures, recitations, fieldwork and
drafting.

The fieldwork consists of plane, topographic, magnetic dip-needle, magnet-
ometer and mine surveying. In the drafting room, plans and maps, both surface
and underground, are made from the notes taken in the field. The class work
consists of discussions of surveying methods and is supplemented by numerous
problems. Textbook: Breed and Hosmer's Principles and Practice of Surveying,
Vol. 1.

1'12. Astronomy and Spherical Trigonometry. Supplements 1'00 and 1'01,
and is therefore treated from the standpoint of the engineer. The class work
in spherical trionometry covers the principles of the subject sufficiently to
serve as a preparation for the work in astronomy. The class work in the latter
includes the theory of spherical and practical astronomy. The fieldwork is given
at Camp Technology and includes the determination of latitude, longitude, time
and azimuth with the engineer's transit. Textbook: Hosmer's Practical Astronomy.

118. Geodesy. The methods of conducting a geodetic survey are dis-
cussed in detail, and the theory of the figure of the earth and the methods of
determining it, both by arc measurements and by gravity observations, are
briefly considered. Textbook: Hosmer's Geodesy.

1'14. Advanced Geodesy. Includes methods of developing the higher for-
mulas computing geodetic positions; the theories of potential and of the earth's
figure; the application of least squares to geodetic surveys; and the theories of
astronomical, magnetic and gravity observations. Textbook: Jordan's Hand-
buck der Vermessungkunde and Clark's Geodesy.

1'15. Navigation. Such theory and practice of navigation as is required
for examination for officers' licenses, and includes (1) use of compass, log and
chart, (2? piloting, (3) dead-reckoning, (4) Mercator and Great-circle sailing, (5)
observations for latitude, longitude and azimuth, and (6) Sumner's Method.
Practice is given in adjusting the compass for error of deviation and in making
the sextant observations. Textbook: Bouditch's Navigator.

1'16. Aerial Surveying. Includes a study of the various methods of con.
structing photographic maps for engineering and commercial purposes, and the
methods of making topographic maps from vertical and from oblique photographs-
A study is also made of the different methods of control of aerial surveys. The
work covered is confined to the methods of producing the.maps from the photo-
graphs, and does not take up the technical work of photography or of piloting.

1'17. Sea and Aerial Navigation. Consists of a study of maps and charts,
the compass and sextant, laying out of courses both graphically and mathe-
matically, the location of position by the methods of dead reckoning, astronomy
and radio. Students will be required to adjust the compass for deviation, to
use the sextant in observing a celestial body for latitude or longitude, and to
use the charts for working problems.

1'18. Map Reading and Topogaphical Drawing. A study of the different
conventional signs employed in mang topographic maps. Each student is re-
quired to make a number of plates of conventional signs, and to solve problems
relating to contour maps.

1'20. Railway Fieldwork. A complete survey (reconnaissance, prelimi-
nary and final location) for a railroad about two miles in length; together with a
systematic drill in laying out curves by various methods, and in setting slope
stakes for earthwork. Sufficient class work of an elementa character is given
to supplement the fieldwork. Textbooks: Allen's Railroad Curves and Earth-
work; Allen's Field and Office Tables.

1-21, 1'211, 1'22. Railway and Highway En esring. A thorough study
of curves and earthwork. The first term is devotto the mathematics of curves
with applications to the location of railways and highways, and to the layout of
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tracks and pavements. The second term is devoted principally to the methods
of staking out and computing earthwork and masonry. Recitation work pre-
dominates, particularly in the first term, and many problems are assigned for
solution outside and in the classroom. The applications of this subject are further
developed by subjects 1'23, 1'24. As much of this subject as relates specifically
to railways is omitted by students in Courses Is and XI. Textbooks: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables.

1'28, 1'24. Railway brafting. Consists of two parts: (a) The making of a
plan and a profile from the notes of a railway location survey made at Camp
Technology; (b) the application of the theory of curves and earthwork developed
in 1'21 and 1'22 to the solution of problems in hydraulic, railway or highway
construction.

1'281. Railway Drafting. Includes the drawing of a map and profile
based on a railway location survey made at Camp Technology, together with
office studies of railway location based on topographic maps.

1'25. Engineering Construction and Estinates. Deals primarily with the
construction of railways, highways, dams and similar projects. The subjects
covered are engineering organization and duties, construction methods, estimates
of quantities and costs, contracts and specifications. Some consideratin is iven
to the methods of financing engineering projects. Some of the details considered
are the acquisition of land, cltaring the site, earth and rock handling, culverts,
abutments and retaining walls. The methods of laying out and carrying on
construction work and of making preliminary and pay estimates are illustrated
by studies of typical projects.

1'6. Railway Mamtenance and Signals. Includes maintenance of wa
and structures; interlocking and block signals, and automatic train cont
Textbooks: Tratman's Railway Track and Maintenance; Manual of the American
Railway Engineering Association; Notes on Railway Signaling.

1'27. Railway Transportation. Includes an analysis of the elements affect.
ing the cost of tranbportation of passengers and freight; attention is devoted to
locomotives and cars, train resistance and tonnage rating; the influence of grade
and alignment upon operating expenses; I. C. C. accounting, valuation, rela-
tions of railway and public, Transportation Act; and interrelations of railway
and highway transportation. Textbook: Notes on Economics of Railway Engs.
neersng.

1'28. Railway Design. Drafting room course, including problems in rail-
way location on topographic maps; the proportioning of culverts and waterways
and the detailed design of a division yard, including a locomotive terminal.

1'281. Railway Design. An abbreviation of 1'28, with most of the time
devoted to the detailed design of a railway division yard, including a locomotive
terminal.

1'29. Railway Accounts. Railway accounting conforming to Interstate
Commerce Commission requirements. Emphasis is placed upon the underlying
reasons for accounting; it t ats of the distinction between capital investments
and operating expenses, betsenents, retirements, depreciation, and such matters,
rather than of accounting details, Rates, classifications, and traffic will be con-
sidered briefly in order to enable the student to understand the sources of revenue.
Also includes an analysis of those railway statistics which are of importance to
the operating officials. Reports by the I C. C., Bureau of Railway Economics,
Railway Accounting Officers Association, and annual reports of railway com-
panies will be studied.

1*80. Development of Transportation. A series of thirty lectures on the
history and development of transportation from the beginning down to the
present day. Deals with land, water and air transportation, and includes, as
transportation agencies, the railway*_ ihighways, ocean, coastwise and inland
waters, and commercial airplanes. 4Ue influence of these various means of
transportation upon the industrial, economic and social development of the
world forms the fundamental thesis of this course. The interrelation and the
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ov.rnmental regulation of these different agencies are emphasized. Not offered

1,801, 1*02. Advanced Railway Transportation. A continuation of the
undergraduate courses in railway engineering and transportation. Attention is
given to the design and operation of freight and passenger yards and terminals;
locomotive terminals; coal handling plants; electrification; electric railways; inter-
relation of highway and railway transportation; use of motor transport by rail-
ways. The principles of railway accounting, rates and public regulation and
control are thoroughly discussed. Students make individual investiations and
reports upon problems involving railway operation and economics. Given only
if a sufficient number of adequately prepared students apply. Textbooks: Droege's
Passenger Terminals and Trains, Droege's Freight Terminals and Trains, Reports
of the American Railway Engineering Association, and various other reports and
periodicals.

1'811, 1'812. Advanced Railway Design. A continuation of 1'28 and
closely correlated with 1'301 and 1'802. Includes the design of freight, passenger
and locomotive terminals; a study of problems arising in grade crossing elimina-
tions, and in the handling of traffic during construction, and a consideration of
the methods of making cost estimates. Given only if a sufficient number of ade-
quately prepared students apply.

1'85. Roads and Pavements. An outline of the principles goverhing the
location, construction and maintenance of roads, and the construction and main-
tenance of pavements for city streets. Textbook. Agg's Construction of Roads
and Pavements.

1*86. Testing Highway Materials. Physical tests of various kinds of road
materials and discussion of their value in highway construction.

1*87. Highway Transportation. A comprehensive study of state highways,
Federal Aid, traffic studies, methods of financing highways, highway legislation,
results of recent research, design of pavements, construction and organization
methods, motor vehicle types and operating costs, economics of highway loca-
tion, snow removal, highway safety, city traffic problems. Textbook: Notes on
Highway Transportation.

1-88. Highway Design. A design for the improvement of an existing high.
way by substitution of improved alignment, grades and new pavement suitable
for assumed traffic.

1'89. Graphic Statics. Graphic methods of solution of problems dealing
with forces and reactions, curves of bending moment and shear and stresses in
simple trussed structures. Textbook: Hudson and Squires, Elements of Graphic
Statics.

1*91. Graphic Statics. Similar to 1'39 but adapted to the needs of stu-
dents in Course XVII. Textbook: Hudson and Squires, Elements of Graphic
Statics.

1'40. Theory of Structures. An introductory course covering outer forces,
reactions, moments and shears for fixed and moving loads, the use of Influence
lines the design of steel and wooden beams and of plate girders. Textbook:
SpoFord's Theory of Structures.

1'401. Structures. A course 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
and the analysis of trusses by algebraic and graphical methods. This course Is
adapted to the needs of students in aeronautical engineering. Textbook: Niles
and Newe's Airplane Siructures.

1'41, 1'42. Theory of Structures. An extended course, in continuation of
1-40. It treats of the computation and design of structures of wood, steel and
masonry, by analytical and by graphic methods. The subjects considered in
the first term are roof and bridge trusses of various forms. In the second term
the subjects treated are earth pressure; retaining walls; masonry dams; arches
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of metal, stone and concrete; at d the theory of reinforced concrete design. The
object is to train the student thoroughly in the application of the princioles of
mechanics to the design of the more common engineering structures. Textbook:
Spofford's Theory of Structures.

1'411. Theory of Structures. Intended for students in Course I-A and
covers some of the more important features of 141 and 1'42. Textbook: Spofford's
Theory of Structures.

1'421. Theory of Structures. A continuation of 1'1 intended for students
in the hydro-electric option of Course I and also for students in Courses XI and
XE. The subjects included are: the theory of reinforced concrete, earth pres-
sures, deflection of trusses and theory of least work. Textbook: Spofford's Theory
of Structures.

1'422. Theory of Structures. A continuation of 141 intended for students
in architectural engineering and building construction. The subjects covered
are deflection of trusses, the method of least work as applied to the determina-
tion of stresses in statically indeterminate structures, and stresses in space frame-
works and high building frameworks. Textbook: Spofford's Theory of Structures.

1'48. Materials. Designed to acquaint the student with the properties of
the various structural materials used by the engineer, such as stone brick, cement,
concrete, wood, iron and steel. Textbook: Mills' Materials of Construction.

1'44. Stationary Structures. A short course for students in mining engi-
neering, designed to give them a knowledge of the fundamentals of the theory
of structures. Textbook: Spofford's Theory of Structures.

1'45. Structures. Arranged for naval constructors. It is intended to give
some familiarity with problems met by structural engineers and the usual
methods employed by them in computing and designing structures. The subject
matter includes the use of influence lines and the computation of stresses in
simple trusses, porals, rigid frames, trusses with redundant members, and space
frameworks, continuous beams, and the computation of deflection of beams and
trusses. Textbook: Spofford's Theory of Structures.

1'46, 1'461. Structural Design. Designing and partial detailing of simple
structures such as columns, roof trusses, footings, etc. Intended to illustrate and
amplify the work of 1'45 by practical design problems.

1'471. Structural Theory and Design. An introductory course covering
stresses in simple trusses and the design of wood structural members. Textbooks:
Spofford's Theory of Structures; Voss and Varney's Wood Construction.

1'472. Structural Theory and Design. A course in continuation of 1'471,
giving consideration to plate girders, steel structural members, steel truss design
and the wind bracing of high building frames. Textbooks: Spoford's Theory of
Structures; Voss and Varney, Steel Construction. (Not offered in 1929-80.)

1'478. Structural Theor and Design. A course in continuation of 1 472,
giving a thorough grounding in the theory of reinforced concrete with the design
of a portion of a typical mill building. Attention is given to modern methods of
determining stresses in continuous structures and to the design codes now in
use. Textbook: Sutherland and Clifford's Reinforced Concrete Design. (Not
offered in 1929-30.)

1'48. Foundations. A study of the methods of constructing foundations
for bridges, buildings and other structures. Textbook: Hool and Kenne's Founda-
tions, Abutments and Footings.

1'481. Foundations and Soil Mechanics. Covers in condensed form the
subject matter of Foundations 1'48 and Soil Mechanics 1'491. Students register-
ingor 1'481 will attend lectures in 1'48 and 1'491.

1482, Foundations and Soil Mechanics. Covers in slightly condensed form
the subject matter of Soil Mechanics 1'491.

1141 1492. Soil Mechanics. Covers the whole field of recent scientific
investigaons reating to earthwork engineering. Divided into two parts, the
first dealing with the physical factors Involved in earth pressure phenomena,
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which Includes a study of all those physical properties of the soils which are of
practical importance in connection with engineering operations, such as fluidity,
plasticity cohesion, internal friction, nature and effect of the colloidal content,
permeability, movement of capillary water, hydro-static stress phenomena and
elasticity, including a discussion of the physical causes of these properties. The
second rtion (second term) will be devoted to a thorough and critical study of
the va ous soil phenomena which are known to occur in connection with earth-
work operations and foundation work. This study is based on the results of
moder soil research and includes the following topics: mechanics of landslides,
earth pressure against retaining walls, theory of bearing capacity, the relation
between settlement and the bearing area of buildings, the iaterpretation of load-
ing tests, a consideration of floating foundations extending over both uniformly
compressible and unequally compressible ground, dynamic and static pile driving
reostance, the effect of time on pile driving resistance, settlement of pile groups
stress conditions in hydraulic fill dams and weir foundations on permeable ground
with particular attention to the piping effect of the seepage water. Mimeographed
text, covering the first term of the course.

1'498. Soil Mechaics. Includes a study of the physical properties and
classification of soils; sampling and testing; mechanics of internal friction, cohe-
sion, compressibility and consolidation; the quicksand phenomenon; earth and
masonry dans, with special reference to stability, seepage and piping effect;
bearing capacity of footings and raft foundations; pile foundations; the stability
of slopes and retaining walls; tunnel construction; highway subgrades; cofferdams,
caissons and special types of foundations.

1'01, 1'02. Bridge Design. Shows the relations of the theory of struc-
tures to engineering practice through the preparation of designs and drawings
for a plate girder railway bridge, a wooden roof truss, several reinforced concrete
structures and a riveted steel truss highway bridge. Emphasis is laid on the
development of careful, systematic and practical habits of computation.

1'511, 1'512. Bridge Design. Abridged from 1'501, 1'502 and especially
adapted to the needs of students in Is.

1'52. Structural Design. A drafting room subject similar in character to
1'501, 1'502, giving only an outline of the subject.

1'58. Structural Design. A drafting room subject similar in character to
1.501, 1.502, giving only an outline of the subject.

154. Structural Design. A drafting room subject similar in character to
1'501, 1502, giving only an outline of the subject.

1'55. Advanced Structural Design. Supplements Advanced Structures
and illustrates the applications of the principles there studied. Much of the
allotted time is devoted to the determnation of stresses in suspension bridges
and in arch bridges of both the hinged and no hinged type.

1'561, 1'562. Advanced Structures. Includes an exhaustive treatment of
the fundamental principles applying to the design of complicated structures of
statically indeterminate types, su as sus ension bridges, arches, continuous
trusses, framed domes and frameworks of h buildings. The methods of least
work, slope deflection and deflections are all ven thorough consideration. Sev-
eral mechanical methods are also demonstrated. Textbooks: Spoford's Theory
of Structures; Mimeographed Notes prepared by Professor Spofaord; Textbooks by
various American and German authors; Monographs and Professional Papers.

1'57. Secondary Stresses. Within the last ten years the Importance of
secondary stresses in bridges and similar structures resulthg from distortion has
become widely recognized and during this period engieering periodicals have
contained descriptions of a large number of moder brdges in whih the second-
ary stresses have been computed. In this subject, the student Investigates the
various sources of secondary stresses, computes the secondary stresses In a num-
ber of trusses, and studies various methods of design for controlling secondary
stresses and preventing their becoming of large magnitude. Textbook: Johnson,
Bryan and Turnneaure's Modern Framed Structures, Part IhI.



DESCRIPTION OP SUBJECTS

11681, 182. Reinforced Concrete Design. A consideration of the theo-
retical and practical principles involved in the design of structures of reinforced
concrete. In the first term a study is made of the rules and methods of design
commonly used in this country together with the reasons for their adoption.
Parallel with this work, a complete design is made of an interior bay of a typical
fact bulln. In the second term the following topics are taken as: (a) an
Inves ation a bending moments in reinforced concrete structures by exact
methods, such as those of least work, slope deflections, etc.; (b) the design of
chimneys, tanks, tunnels and similar structures. Textbook: Sutherland and Clif-
ford's Resnforced Concrete Design.

1'60. Hydrographic Surveying. Given at Camp Technology in the summer
between the second and third years; it consists of lectures, fieldwork, computa-
tions and drafting. (a) Stream gagings. Designed to instruct the student in
the principles underlying the art of measuring the flaw of water in open channels.
The equipment of the Cam p includes a complete gaging station on a nearby
stream where each student is instructed in the use of various types of current
meters, and the rate of flow of the stream computed. In the drafting room a
portion of the data thus secured is plotted. (b) Soundings. OonGardner's Lake
the student is instructed in the method of making soundings and practices the
use of the sectant and the transit in locating them. Textbook: Liddell's Stream
Gaging.

1'62. Hydraulics. A thorough study of the elementary principles of Hydro.
statics and Hydrokinetics, including the laws governing static and dynamic
pressure, and the flow of water through orifices, tubes, nozzles, weirs, pipe lines
and open channels. Special attention is given to the laws of hydraulic friction
and accompanying lasses; to the practice of water measurement in pipes and
open channels; and to such important occurrences as back water in channels,
the hydraulic jump and water hammer. All portions of the subject covered in
1863 are included. Textbook: Russell's Hydra ics.

1'68. Hydraulics. Comprises the essentials of 1'62 but the subject of flow
in open channels is abbreviated. Textbook: Russell's Hydraulics.

1'64. Hydraulics. Comprises the elements of hydraulics followed by a
study of the theory and practical selection of hydraulic turbines, and certain of
the more important problems relating to hydro-electric development. Text-
books: Russell's Hydraulics and Daugherty's Turbines.

1*66. Advanced Hydraulics. Offered for students in the graduate year who
are desirous of pursuing further their studies in theoretical and app lied hydraulics.
The subjects treated relate in a general way to problems arising i water-supply
and water-power engineering, and subjects which are only fundamentally treated
in 1-62 are further elaborated and discussed. An important feature of the subject
is the study of the relations existing between the performances of models and
their originals, involving the discussion of the laws of hydraulic similitude. The
outside preparation includes a certain amount of reference study in addition to
the usual problems and the writing of reports.

1*70. Water Power Engineering. This subject and 171 is intended to
acquaint the student with the various general problems involved in the loca-
tion, design and construction of hydro-electric developments and to provide a
suitable foundation for practice in this field or for the more detailed and advanced
studies of the graduate year. The subjects studied follow the order of investiga-
tions as usually made for water power projects. They include a thorough study
of hydrology - precipitation, run-off, water losses and their relations; methods
of analyzing, and using stream flow data as a basis for estimates of water power-
flood flow and spillway capacity and the effect of storage and pondage, followed
by a study of the theory and practice applicable to the selection of hydraulic
turbines for the plant, as well as general plant arrangement. Textbook: Barrows'
Water Power Engineering.

1*71. Water Power Engineering. Continuing from 1'70 the elements of
design of the main features of a hydro-electric development - the dam, water-
way and power house are studied. The work of this term is also accompanied
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by drafting room.exercises, consisting of computations, reports and problems of
design. Textbook: Barrows' Water Power Engineering.

1'781 1'782. Advanced Water Power Engineering. This and Water Power
Design '851, l'852 are based upon the undergraduate courses in Water Power
Engineering 1-70, 1'71. These two graduate courses, which are supplementary
to each other, have for their special object the study of some water power site
and the design of its principal features. An actual power site is used for which
survey data and other necessary information are available. The following repre-
sentative topics illustrate the scope of these courses: (a) hydrograph (or mass
curve) study of the storage effect; (b) plant capacity and output; (c) plant ay
out, including canal penstock and power house location and arrangement; )power house design; (e) surge tank and penstock design; (f) head gatehouse and
gate design; (g) valuation of water power privilege. In the classroom attentionis also given to other general problems of power development and the theory
and practice upon which their solution is based. Numerous references and reports
upon special features of plants and their accessories are also considered. A field
trip of several days duration is taken early in the course during which several
modern and representative power developments are examined in detail. A test
of a hydraulic turbine is usually made at the Holyoke testing flume at this time.
Reports based upon the information thus gathered are required and form a basis
for discussion and assistance in the problems of design given later in the year.
Textbook: Barrows' Water Power Engineering. Reference Book: Creager and
Justin's Hydro-electric Handbook.

1'75. Hydraulic and Sanitary Engineering. Includes investigations of
problems of sewerage and sewage disposal, storm water drains, theories of sew-
age treatment and design of disposal plants and other sewage works, plumbing
systems, etc., together with the relationship of sanitation to the public health.
The latter part of the course deals with the engineering problems of irrigation
and land drainage. Textbooks: Metcalf and Eddy's Sewage and Sewage Disposal,
a Textbook; Etcheverry's Irrigation Practice and Engineering, Vol. I.

1'76. Hydraulic and Sanitary Engineering. Deals with the principles and
practice for securing adequate public water supplies and with the purification of
same. Includes hydrographic studies of rainfall and run-off, evaporation, methods
of determining required storage for given demands, and the principles of design
of earth and masonry dams, distributing systems and purification plants. The
principles of design and testing of hydraulic turbines are also given during the
last four weeks of the course. Textbooks: Turneaure and Russell's Public Water
Supplies; Daugherty's Hydraulic Turbines.

1'77. Sanitary Engineering. Deals with (a) the relationship of bacteriology
to sanitation; (b) the theory and design of sewer systems, sewage disposal plants
and storm water drains; (c) methods of disposal of garbage and of industrial wastes;
(d) the design of plumbing systems for buildings; (e) the relationship of sanitation
and drainage to the public health. Textbook: Metcalf and Eddy's Sewerage and
Sewage Disposal, a Textbook.

1'78. Sanitary Engineering. Deals with the problems of securing adequate
public water supplies together with the theories and design of water purification
works. Includes rainfall and run-off studies, evaporation, stream yield, compu-
tation of reguired storage, design of distributing systems, earth and masonry
dams, filtration plants, and the making of sanitary surveys, and studies of vital
statistics. Textbook: Turneaure and Russell's Public Water Supplies.

179, Hydraulic and Sanitary Design. Deals with the design and prepa-
ration of plans, maps and profiles for a system of sanitary sewers for a selected
area and given conditions and of a storm water drainage system for a similar area.

1180. Sanitary Design. Includes the layout and design of a system of sani-
tary sewers for a given area, a system of storm sewers for a similar area and the
design of special structures used by the sanitary engineer.

1'811. Advanced Sanitary Engineeking. Deals with the most recent devel-
opments in the methods of disposal of sewage and municipal refuse. No text-
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book is used but the student is required to consult monographs,. reports and engi-
neering periodicals and repare abstracts covering library research in connection
with (a) the activated sludge method of sewage disposal; (b) colloidal chemistry
and sewage treatment; (c) sludge - its nature, treatment and uses; (d) filtration
and special problems connected with operation of sewage filters; (e) hydrogen-ion
adjustment and its efect upon sewage treatment; () disinfection of sewage; (g)
treatment of secial trade wastes; (h) methods o garbage disposal; (i) elimina-
tion of odors other phases of sanitary engineering which are more complex
than can be incuded in a general cour e for undergraduates.

1*812. Advanced Sanitary Engineering. A study of recent progess in b-
lems connected with water suplies and their urification inclu g
ciples of des, i of dams of pre ous materials; ( hydraulic fill dams; (c special
spillway cor derations; (d) recent flood flow studies; (e) operating experience of
purification plants; (f) studies of factors influencing coagulation; W hydrogen-
ion adjustment; (h) problems in treating water for industrial uses; (i) treatment
of soft, colored waters; (J) friction losses in sand; (k) flow of underground waters;
(1) design of lay-out as affecting fire insurance rates, etc.

1861 1852. Advanced Water Power Delsign. For description see Ad-
vanced Water Power Engineering 1'731, 1'732.

1'881, 1'882. Advanced Sanitary Design. Carried on in parallel with Ad-
vanced Sanitary Engineering 1'811 and 1'812 and affords an opportunity of
applying the theoretical factors studied in these subjects to special problems in
connection with the design of plants for the disposal of sewage and the purifica-
tion of water. Inspection trips to plants in various parts of the state are made
at frequent intervals and the effect of special design features upon efficiency and
economy of operation are studied under actual operating conditions.

1901 to 1*904. Railroad Operation Practice, These numbers cover the rail-
road operation subjects taken by the co6perative students with the Boston and
Maine Railroad. During the four periods, which average seventeen weeks each,
the student will receive practical training in the following departments of the
railroad: Maintenance of Way, Maintenance of Equipment, Conducting Trans-
portation, and General. The subdivision of the work in these departments will be
substantially as shown below. The students will not necessarily take work in
the different departments in the same order.

Maintenance of Way. (a) Office of Chief Engineer, Engineer Maintenance
of Way, or Division Engineer; (b) Bridge Engineer's Office (or as Inspector of
Construction); (c) Track Work; (d) Signal Engineer's Office.

Maintenance of Equipment. (a) Round House; (b) Locomotive Shops; (c)
Car Shops; (d) Operation of Locomotives; (e) Mechanical Superintendent's
Office.

Conducting Transportation. Ca) Station Work; (b) Yard Work; (c) Freight
Service; (d) Passenger Service; Ce) Freight House Operation; (f) Car Service
Office; (g) Division uperintendent's Office.

General; (a) Accounting; (b) Stores (including Inspection and Testing of
Materials); Research and Special Investigations.

1901. Railroad Operation Practice. First period of cooperative work with
the Boston and Maine Railroad.

1*903. Railroad Operation Practice. Second period of cooperative work
with the Boston and Maine Railroad.

1908. Railroad Operation Practice. Third period of cooperative work with
Boston and Maine Railroad.

1904. Railroad Operation Practice. Fourth period of cooperative work
with the Boston and Maine Railroad.
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MECHANICAL ENGINEERING
Many of the subjects taught by the Mechanical Engineering

Department are fundamentals in nearly all of the different branches
of engineering; consequently instruction is given not only to students
in Mechanical Engineering, but also to those taking other engineer-
ing courses.

The course in Mechanical Engineering aims first to give the
student a thorough training in the fundamentals of physics, mathe-
matics and applied mechanics; then, by means of lectures, laboratory
work and drawing room work in his different professional subjects, to
familiarize him with the various problems with which the mechanical
engineer has to deal. He is also given training in the mechanic arts
sufficient to make him familiar with the use of shop tools, foundry
practice, pattern work and forging, such knowledge being essential to
the successful designer of machinery.

A considerable portion of time is devoted to non-professional
work in English, history, economics and allied subjects.

The work in mechanism, supplemented by a course in mechanical
engineering drawing, includes the study of linkages, cams, gear teeth
and valve gears of steam engines; followed by a more advanced course
on the mechanisms of machine tools and automatic machinery.

The instruction in applied mechanics in the second and third
years covers the fundamental principles of statics, kinetics, strength
of materials and the theory of elasticity; particular attention being
given to the solution of problems illustrating the application of these
principles in engineering practice. A series of lectures on engineering
materials makes the student familiar with the important physical
properties of the materials used in engineering and with the effects on
these properties of impurities and of manufacturing defects. Con-
sideration is given the relationship existing between constitution and
microstructure of metals and the effect of heat treatment, cold work-
ing, etc., upon the physical properties. This is followed by laboratory
work where tests are made to determine the quality of materials and
to obtain data for use in design.

The student is taught how to carry out the usual routine tests
required for any material and to appreciate the significance of speci-
fications. Modern methods for the examination of materials by photo-
elasticity, X-Ray and by microscopic analyses are taken up. In the
heat treatment laboratory a study is made of the changes which the
common properties of metals undergo when subjected to heat treat-
ment and a student is taught how to determine the proper treatment
to bring out any property desired.

The course in heat engineering covers thermodynamics, steam
engines, turbines, boilers, gas engines, gas producers, heat transmis-
sion, refrigeration and power station accessories. A course in physical
chemistry designed to familiarize a student with the subject of molec-
ular structure is given simultaneously with the course in heat
engineering.
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A thorough course in theoretical hydraulics is followed by a course
in hydraulic engineering in which both the estimation and utilization
of hydraulic power are discussed. The courses in heat engineering
and hydraulics are supplemented by engineering laboratory work
extending through the latter half of the third year and through two
terms of the fourth year. The work is planned to follow the classroom
work and thereby assist the student in getting a better grasp of the
subjects taught. The laboratories are equipped to provide for an
extended series of experiments on steam and its properties, steam
engines, turbines, compressed air, gas and oil engines, gas producers,
refrigerating machinery, hydraulics, pumps, water wheels and tur-
bines, devices for the mechanical transmission of power, transmission
and absorption dynamometers. The main power plant of the Institute
is available for complete power plant tests.

The instruction in mechanic arts aims to give a systematic train-
ing in the typical operations to be performed with the different tools
and appliances used in the foundry, in the forge shop, in the machine
shop and in wood working. The student is taught how to sharpen and
to adjust all edge tools used, also the proper speeds, cutting angles and
feeds for the various materials worked. In order to make a student
familiar in as short a time as possible with the different operations and
with the different methods used in any branch of the work, every
problem given him is so chosen as to bring in each time one or more
new operations.

The instruction is mainly by lecture, each new operation being
described and discussed just before the work is to be undertaken;
notes and textbooks are also used. Supplementary illustrated lec-
tures are given in connection with many of the courses descriptive of
industrial appliances and methods of production used in large estab-
lishments.

The professional work of the fourth year includes courses in
machine design, power plant design, refrigeration, internal combus-
tion engines; the design and equipment of a manufacturing plant
including a study of structural details and heating and ventilating
equipment and problems in financing and the management of such
an establishment; courses in dynamics of machinery and mechanics of
engineering which involve the application of the principles of mechan-
ics in more advanced engineering problems.

At the beginning of the second term of the fourth year, a student
has to decide whether to take the general course with choice of a
professional elective, or to take one of the four options offered.

These options - Automotive, Engine Design, Textile Engineer-
ing, Refrigeration, Ordnance Engineering - differ from the general
course in that the time allotted to electives has been definitely assigned
to the main subject of the option. The time allotted in the second
term to the design of an industrial plant has also been assigned to
the main subject of the options.
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Subjects 2'00 to 2'99 (see page 66)
200. Mechanism. A study of the forms and motions of various mechan-

isms occurring in machines, independently of their strength, such as rolling
cylinders and cones, belting, screws, cams, linkages, wheel trains and the design
of gear teeth. Includes lectures covering elementary valve gears. Textbooks:
Elements of Mechanism, Schwamb, Merrill and James; Power Plant Machinery,
Vol. I, James and Dole.

2'01. Mechanism. Abridgment of 200. Textbook: Elements of Mechan-
ism, Schwamb, Merrill and James.

2'021. Mechanism and Machine Drawing. Consists of lectures and draft-
ing room work dealing with the elementary principles of mechanism, solution of
kinematic problems, machine sketching, etc.

2'08. Mechanisms. Combines the theory of mechanisms with their prac-
tical applications, including wrapping connectors, linkwork, gearing, cams, screws,
etc. Suitable materials with their properties, f6rms and proportions of p arts,
efficiencies, friction, etc., are discussed. Complete calculations for the design
of a punch and shear are made, together with sufficient drawing lay-out to show
the design of the frame casting, and the relation of the parts.

2'04. Mechanical Engineering Equipment. A description of different
types of steam engines, condensers, pumps, cooling towers and other power sta-
tion accessories. Textbook: Power Plant Machinery, Vol. II, James and Dole or
Elementary Steam Power Engineering, MacNaughton.

2,05. Mechanism of Machines. Supplements the work in pure mechanism.
The discussion is intended to familiarize the student with the practical applica-
tions of mechanical movements to various classes of machinery, such as machine
tools, textile machinery, shoe machinery, etc. The practical advantages and dis-
advantages of the different mechanisms are taken up, together with such details
as methods of reducing friction, providing for wear, etc. Several lectures on the
principles involved in the construction of alignment charts are included. Text-
books: Notes and Lithographs, Mechanical Engineering Department; The Con-
struction of Alignment Charts, Swett.

2'06. Mechanism of Machines. Lectures and recitations of 2'05, omitting
the lectures on alignment charts.

2'07, 2-08. Automatic Machinery. Discussion of automatic machines used
in production work, such as wire working machines, automatic screw machines,
machine tools, etc.

2'09. Design of Automatic Machinery. A continuation of 2'850, involving
a discussion of more complex mechanisms and the design of a full automatic
machine.

210. Mechanical Engineering Drawing. Drafting-room exercises giving
training in the solution of practical problems supplementary to the course in
mechanism, such as problems in belting, the design of cams and gears, and the
investigation by means of drafting board constructions, of velocities and accelera-
tions of moving parts. Textbooks: Working Drawings of Machinery, James and
Mackenzie; Elements of Mechanism, Schwamb, Merrill and James.

2'101. Mechanical Engineering Drawing. Abridgment of 2'10.
2'102. Mechanical Engineering Drawing. A continuation of 2'12 involv-

ing the use of applied mechanics as well as kinematics.
211. Mechanical Engineering Drawing. Abridgment of 2'10.
2'12. Mechanical Engineering and Machine Drawing. Includes parts of

2'1O and 2'13. Textbooks: Working Drawings of Machinery, James and Mac-
kentie; Elements of Mechanism, Schwamb, Merrill and James.

2'121. Mechanical Engineering and Machine Drawing. Abridgment of
2'12,

2'13. Machine Drawing. Lectures and drafting-room exercises giving in-
struction and practice in detailing from actual machines or design layouts and
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preliminary sketches; also in making assembly drawings from blue print details.
The student is thus given practice in making and reading working drawings and
in building up a general drawing from details. Lectures are also given on drafting-
room practice and processes for reproducing drawings, such as blue printing,
zinc plate and wax plate engraving and half-tone work. Textbook: Working
Drawings of Machinery, James and Mackenzie.

2'131. Machine Drawing. Abridgment of 2'13.
214. Machine Drawing. Drafting-room exercises devoted to making de-

tail and assembly drawings, and lectures on drafting-room practice and methods
of reproducing drawings. Textbook: Working Drawings of Machinery, James and
Mackenzse.

2'14T. Machine Drawing. Similar to 2'14.
2'16. Applied Mechanics (Statics and Kinetics). Resolution and compo-

sition of forces by analytical and graphical methods; the laws of equilibrium of
force'systems with their application in determining the reactions at the supports
and the stresses in various types of frames; the analysis of distributed forces,
determination of centers of gravity, moments and products of inertia and radii
of gyration of plane areas and solids; principal axes and principal moments of
inertia in two dimensions only; also a study of kinetics of solid bodies in plane
motions, including the application of the principles of momentum and kinetic
energy and the determination of work and power.' Textbook: Applied Mechanics,
Vol. I, Fuller and Johnston.

2'151. Applied Mechanics. Part of 2'15, kinetics only.
2'16. Applied Mechanics (Statics). Resolution and composition of forces

by analytical and graphical methods; the laws of equilibrium of force systems
with their application in determining the reactions at the supports and the
stresses in various types of frames; the analysis of distributed forces; determina-
tion of centers of gravity, moments and products of inertia and radii of gyration
of plane areas and solids; principal axes and principal moments of inertia in two
dimensions only. Textbook: Applied Mechanics, Vol. I, Fuller and Johnston,

2'20. Applied Mechanics (Strength of Materials). Physical properties of
materials; stresses and strains in bodies subjected to tension, compression and
shear; the common theory of bending, including shearing forces, bending moments,
distribution of normal and shearing stresses; equation of the elastic curve and the
determination of slopes and deflections in beams; stresses due to combination of
bending and axial loads; theories for determining the strength of columns; the
torsion theory and the methods of obtaining the stresses and deformation in
shafting and bars subjected to torsion. Textbook: Applied Mechanics, Vol. II,
Fuller and Johnston.

2'21. Applied Mechanics. Theory of elasticity applied to cases involving
plane stress or strain, including applications to shafting and bars subjected to
combined bending and torsion, helical springs, and cylinders; analytical and
graphical solutions of some more advanced problems in dynamics and strength
of materials including stresses in roof trusses and the theory of continuous beams.
Textbook: Applied Mechanics, Vols. I and II, Fuller and Johnston.

2'211. Applied Mechanics. Includes the graphical solution of some of the
more advanced problems in statics and strength of materials, the calculation of
stresses and deflections of continuous beams and girders, the theory of reinforced
concrete as a pplied to beams and columns. Textbook: Applied Mechanics, Vol. II,
Fuller and ohnston.

2'22. Appied Mechanics. A study of the fundamental principles of kinet-
ics and application to engineering problems, including the determination of stresses
in the moving parts of machinery; analytical and graphical solutions of some of
the more advanced problems in statics and strength of materials. Textbook:
Applied Mechanics, Vols. I and II, Fuller and Johnston.

2221. Applied Mechanics. A study of the fundamental principles of
kinetics and application to engineering problems; the theory of elasticity appied
to cases invol plane stress or strain including applications to shafting ad
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bars subjected to combined bending and torsion, cylinders and flat plates. Text-
book: Applied Mechanics, Vols. I and II, Fuller and Johnston.

2'281. Mechanics. An elementary course especially arranged for the stu-
dents in Course IV, including a study of the fundamental principles of statics
with applications in analytical and graphical solutions for stresses for simple
frames and trusses. The determination of centers of gravity and moments of
inertia of plane areas. Textbook: Applied Mechanics, Vol. I, Fuller and Johnston.

2282. Mechanics. A continuation of Course 2'231 especially arranged for
students of Course IV. Includes the definitions and relations of the physical
properties of materials, simple problems in tension, compression and shear, the
common theory of beams, with applications, the analysis of stresses and columns
and simple problems in combined bending, and axial loading. Textbook: Applied
Mechancs, Vol. II, Fuller and Johnston.

2251. Dynamics of Machines. A study of the forces and stresses involved
in machinery due to the work done and to inertia of the moving parts them-
selves. Graphical and analytical methods of determining accelerations in plane
motion are studied, and application made to the crank-and-connecting-rod prob-
lem and the limitation of speed fluctuation by means of a fly-wheel. Harmonic
motions, and the motions produced by cams of various forms are discussed.
Includes a study of dynamometers for the measurement of power.

2252. Advanced Dynamics of Madhines. Includes a study of the accel-
erations of points moving in paths of varying curvature; path- -md accelerations
of any points in links or other machine parts having plane motion, where the
motions of two points are given; use of acceleration centers, and velocity and
acceleration images; composition and resolution of rotations about intersecting
axes; moments of inertia about axes in any directions; natural axes, centrifugal
couples and the dynamics of rotation. Open only to students at General Electric
Company.

21254. Dynamics of Engines. Lectures and drawing-room exercises on the
inertia forces and the stresses in the running parts of fast gasoline engines. Appli-
cation is made chiefly to the types of engines used in automobiles.

2125. Dynamics of Aircraft Engines. An advanced course given to stu-
dents having considerable knowledge of engine balancing and practical experience
with aircraft engines.

2126. Mechanics of Engineering. Application of the theory of reinforced
concrete to the determination of the stresses in beams and columns; followed by
advanced problems in mechanics, including the determination of the stresses in
moving parts of machinery, losses due to friction, critical speeds, vibrations in
high speed machinery, dynamic balancing, applications of the theory of least
work, stresses in transmission lines and tramways, problems in the design of
ordnance and others with which the mechanical engineer has to deal. Textbook:
Applied Mechanics, Vols. I and II, Puller and Johnston.

21271. Theory of Elasticity. A continuation of 2'891 including a study of
the fundamental principles of the theory of elasticity as applied to determining
stress components on different planes through a point in a body subjected to
plane stress and the relations between these components and the strains in elastic
bodies. Includes the solution of a considerable number of problems illustrating
the application of the theory as developed.

21272. Theory of Elasticity. A continuation of 2'271 which includes the
application of the principles of the theory of elasticity in the design of built-up
guns, also the design of wire-wrapped guns.

2,281, 2282. Advanced Mechanics and Theory of Elasticity. An advanced
course in the strength of materials and dynamics, Iluding the theory of flexture
of curved bars and the elastic arch, bending of unsymmetrical bars, the principles
of the mathematical theory of elasticity and applications including St. Venant's
theory of flexure and torsion, stresses in plates, stresses and strains in rotating
shafts, cylinders and discs, the design of compound cylinders, temperature effects,
vibration, etc.
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2'288. Advanced Mechanics. An advanced course in strength of materials
and Dynamics, including the theory of flexure of curved bars, the bending of
unsymmetrical bars and applications to the more complex problems in mechanics.

29284. Theory of Elasticity. A study of the fundamental principles of the
mathematical theory of elasticity with applications including stresses in flat
places, the design of cylinders simple and compound, the stresses in rotating shafts,
cylinders, and discs, temperature effects, vibration, critical speeds, etc.

2129. Interior Ballistics. The study of pressures developed by powders,
development of the pressure volume curve and the discussion of formulas for
determining velocity of a projectile in a gun. Textbook: Ordnance and Gunnery,
Tschappat.

2'80. Materials of Engineering. The manufacture, physical properties
and testing of iron, steel, alloys, plaster, lime, cement, concrete, brick, timber
and other engineering materials. Special attention is paid to the relationship
existing between constitution and physical properties, the effect of change of
composition. hot and cold work and heat treatment upon the properties of the
metals. Textbook: Materials of Construction, Mills. (Third edition.)

2'801. Materials of Engineering. The time is devoted to a discussion of
the testing and specifications of materials. Open only to officers of the United
States Navy. Textbooks: Materials of Construction, Mills; Engineering Steel,
Aitchinson.

2'804. Materials of Engineering. The manufacture, physical properties
and testing of materials of importance in architectural engineering. Considerable
attention is paid to the relation existing betwee-n constitution and physical prop-
erties, the effect of hot and cold work and heat treatment upon the properties of
the metals used in building construction. Textbook: Materials of Construction,
Mills. (Third edition.)

2'805. Materials and Testing. Presents the possibilities and limitations of
the modern methods available for the examination of materials of construction,
including microscopic and macroscopic analysis, examination by means of X-rays
and stress analysis by means of polarized light. Open only to students in the
Graduate Co6perative Course with the General Electric Company.

2'81. Materials of Engineering. A study of the manufacture, physi
properties aid testing of iron, steel, alloys, plasters, lime, cement, concrete, brick,
timber and other engineering materials. Textbook: Materials of Construction,
Mills. (Third edition.)

2'85. Testing Materials Laboratory. Study of the behavior of engineering
materials under stress including tests of concrete and fabrics. Some attention is
also given macroscopic examination of metals, microscopic examination of non-
metallic materials, stress analysis by means of polarized light, and radiology.
Textbook: Materials Testing, Cowdrey and Adams.

2'86. Testing Materials Laboratory. Methods of making physical tests for
the properties of the more common engineering materials, and a study of their
behavior under stress. Textbook: Materials Testing, Cowdrey and Adams.

2862. Testing Materials Laboratory (Concrete). A study of the materials
used in concrete, both plain and reinforced; the selection of a proper aggregate
from materials that may be available, their treatment for various purposes and
methods of proportioning.

2,868. Testing Materials Laboratory (Concrete). A brief study of the
selection of materials and methods of proportioning concrete mixtures. The
strength, durability and economy of the mix is studied from the contractor's
point of view. Methods of field control and factors affecting the quality of the
concrete are particularly stressed.

2'87. Testing Materials Laboratory. Similar to 2'36 but abbreviated.
2'38. Physlcal Testing of Metals. A practical manipulative course prima-

rily adapted to the needs of those engaged in the sale, purchase or use of metals.
It includes the routine of tensile and hardness tests; the determination of elastic
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properties; and the proper use of machines and measuring devices. Both ferrous
and non-ferrous metals will be studied.

2*881. Advanced Testing and Examination of Materials. Offered for
teachers of engineering, Army and Navy officers, engineers, graduate students
and others having the proper preparation. Applicants for this subject must
have a knowledge of ap ed mechanics including-the theory of elasticity; some
knowledge of physical chemistry; a fairly complete familiarity with the testing
of. materials including some work on radiology and photoelasticity together with
some experience in heat treatment laboratory work and in metallography. A
detailed study of testing machines and their calibration, adaptability and errors
in different types of measuring instruments, the effect of form and size of test
specimens, measurement of strains in parts subjected to both direct and com-
bined stresses, methods for determining hardness, Erickson tests for sheet metal,
determination of the variation in physical characteristics of metals under high
and low temperatures using both static and impact methods, effect of heat treat-
ments and overstrain on the physical properties of metals, the testing of timber,
and reinforced concrete, microscopic examination of nonmetallic materials, etc.
Laboratory instruction supplemented by conferences and lectures. Physical metal-
lurgy: Including microscopic and macroscopic examination of techncally impor-
tant alloys. Photoelasticity: Lectures on photoelastic method with laboratory
work. Radiology: A discussion of the methods and apparatus which are used in
the examination of materials by means of X-rays. The subject will not be given
unless there are six applicants by May 15, 1929.

2'890. Reliorced Concrete Design and Laboratory. The design course
develops the theory for reinforced concrete beams and columns with applications
to the design of loor systems, interior and exterior columns. The laboratory
course covers the selection of concrete materials, methods of proportioning for
strength and economy, and special treatments of concrete.

2'891. Reinforced Concrete Design. Covers by lecture and problem work
the design of reinforced concrete floor systems, columns and footings. S pecial
attention is given to the consideration of costs and economical design. Textbook:
Concrete Engineer's Handbook, Hool and Johnson.

2'892. Reinforced Concrete Design. A continuation of 2'391 consisting of
the complete design of a typical cross section for a building. Special designs are
made for corner columns, stairs, floor openings, etc.

2'398. Reinforced Concrete Design, Advanced. For graduate students.
Affords opportunity for special problems in reinforced concrete design of a more
advanced nature than that covered by 2'391 and 2'392. The problem matter
will be determined by consultation between the instructor and the student.

2'894. Concrete Research. For graduate students. Gives opportunity for
an investigation of special problems concerning concrete material or concrete
construction.

2*895. Concrete Buildings Design and Specifications. The theory of rein-
forced concrete construction is applied to the design of the typical cross-section
of a building. Includes a discussion of economical considerations, cost keeping,
and the writing of specifications.

2,40. Engineering Thermodynamics. Begins a detailed study of the laws
of thermodynamics with their applications to engineering problems. Includes a
discussion of the physical properties of gases and saturated and superheated vapors
- especially of air and steam; a study of the ideal and actual cycles of hot air
and internal combustion engines. The fundamental laws governing the flow of
fluids are next considered with application to orifices and nozzles, the throttling
action of porous plugs, throttling valves, calorimeters, etc. The student learns
to use the equations, vapor tables and diagrams, through indenendent solution
of problems. The instruction is given by lectures followed by weekly recitation
period. Textbooks: Principles of Thermodynamics, Goodenough; The Tempera-
ture Entropy Diagram, Berry; Steam Tables.

2'41. Boilers and Engines. Covers description of different types of boil-

161



DESCRIPTION OF SUBJECTS

era, mechanical stokers, fuels and their combustion, conveyors, super-heaters,
feed-water heaters, economizers, traps and various accessories of steam boiler
plants. The latter part of the subject deals with the discussion of the various
types of gas, gasoline and oil engines, together with the fuel ignition systems and
auxiliary apparatus. Gas producers and the principle of combustion are dis-
cussed in detail. Textbook: Steam Boilers, Peabody and Miller; or Gebhardt,
Steam Power Plant Engineering.

242. Engineering Thermodynamics. A continuation of 240. Completes
a discussion of flow of fluids with applications to the steam turbine and then
continues with a discussion of the efficiency of the ideal and actual reciprocating
steam engines. Consideration is also given to air compressors, humidity and air-
conditioning, cooling towers, and other engineering problems. Instruction and
textbooks same as for 2'40,

248. Refrigeration. Includes a discussion of problems arising in com-
pression refrigerating systems, a study of the properties of various refrigerants,
and the laws of heat flow with application to walls, pipes, furnaces, etc.

2'46, 2'461. Heat Engineering. Begins with the study of valve gears
which are treated and designed by both the Reuleaux and Zeuner methods.
Following valve gears, the laws of thermodynamics are discussed and the appli-
cation of the laws shown by application to engineering problems. The subject
includes a discussion of thermodynamics of saturated vapors and of super-
heated steam. Many engineering problems involving thermodynamics and their
application are used as illustrations. The accessories of a power station, includ-
ing condensers, heaters, circulating pumps, dry vacuum umps are discussed.
Textbooks: Thermodynamics of the Steam Engine, Peabody Mechanism of the
Steam Engine, James and Dole; Power Plant Machinery, Vol. II, James and
Dole; Steam Tables, either Marks and Davis, or Peabody.

2'47, 2'471. Heat Engineering. A continuation of 2'46. Includes the ther-
modynamics of mixed gases and vapors, heat transmission, Rankine cycle effi-
ciencies, flow of fluids, injectors, probable power of engines, the principles of
heating and ventilation. Also discussion of steam boilers, their accessories and
their operation. Textbooks: Thermodynamics of the Steam Engine, Peabody;
Steam Boilers, Peabody and Miller, or Gebhardt, Steam Power Plant Engineering.

2'48. Internal Combustion Engines. Oil and gasoline engines, adapted to
the needs of naval constructors,

2'49. Refrigeration. A thermodynamic study of the absorption refrigerat-
ing system, of the properties of various brine solutions, of problems encountered
in the manufacture of ice, and in other applications of mechanical refrigeration.
A general discussion of the application of refrigeration to warehouses and indus-
trial processes, refrigerator cars, etc., including also the proper handling of foods
in storage, fungus growths and their effect on the decay of foods in storage.

2'491. Refrigeration. Lectures and conferences on the types and appli-
cations of refrigerating machinery similar in character to 2'49 but less theoretical.

2'501. Advanced Refrigeration. Use of various equations of state, van der
Waals, Dieterici, Keyes, reduced forms, etc., with special application to the
liquefaction of air. Thermodynamics of mixtures of gases and vapors with appli-
cations to the absorption refrigerating systems and to the separation of gaseous
mixtures.

2*502. Advanced Heat Transmission. A study of the variations of surface
coefficients, conductivities, etc., under varying conditions followed by a discus-
sion of the laws of heat transmission as illustrated in steam condensers, feed
water heaters, brine coolers, radiators, steam boilers, engine cylinders, cooling
of castings, freezing of ice, etc. It includes the application of Fourier's series to
cases involving fluctuating temperature conditions.

9'608. Advanced Heat Engineering. Rapid review of the fundamental
principles of thermodynamics and the use of the temperature entropy diagram,
discussion of nozzle flow, cooling tower calculations followed by the thermody-
namics of mixtures of gases and vapors with various applications, liquefaction
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af gases and separation of gaseous mixtures, the laws of heat transmission, study
of the variation of surface coefficients, and the application of the laws to various
power station accessories.

2'51. Torpedoes. Deals with the utilization of energy in the power plant
of a torpedo. Includes the thermodynamics of gas and vapor mixtures, the laws
of combustion of gaseous mixtures, heat losses, and the laws of heat transmission.
The principle of the flow of fluids is applied to the calculation of the time required
to decrease the pressure in the air tank, to design gas turbine nozzles and to de-
termine the power developed in the turbine.

2'58. Power Plant Design. Includes: first, a study of the fundamental
data required, such as location, water supply, fuel supply and load conditions;
second, the choice and layout of the machinery for the plant for best economy
consistent with dependability, including a study of typical plants. Calculations
of the sizes of apparatus and computations to show probable fuel consumption
and cost of operation will be made. Third, a study of the buildings, especially
foundations and structural work, together with the principal calculations; fourth,
the making of drawings to include plan, elevation, and necessary sections to show
the location of apparatus and main pipe lines. These drawings will be sufficiently
complete in detail to make it possible to calculate. Fifth, the probable total
first cost of the plant and the operating cost. Textbook: Notes on Power Plant
Design, Miller and Holt.

2181. Power Plants Advanced. An advanced course on Modem Power
Plants including a study of the design and installation of high pressure boilers,
economizers, air preheaters, modern fuel burning furnaces and automatic com-
bustion controls. The various steam cycles and types of auxiliary drive will be
studied to show their effect on station heat balance. Includes discussion of deaera-
tors, evaporators, condensers, heaters, etc., including turbine and machinery
foundations and layouts. Lectures and problems will be supplemented by trips
where possible.

2'59. Mechanical Equipment of Buildings, Heating and Ventilation. In-
cludes: first, a study of the elementary principles of the thermodynamics of
gases and steam with their application to the equipment of a building; second, a
study of the principles and practice of heating and ventilation, and third, a
discussion of the various other mechanical equipment of a building, such as
elevators, dust collecting systems, etc. Fifteen hours of this sub'ect are given
over to trips. Textbook: Heating and Ventilation, by Allen & Wlker.

2'601. Engineering Laboratory. Designed to give a fundamental knowl-
edge of methods of testing machinery in operation. Begins with exercises such
as calibration of gauges, the use of planimeters, steam engine indicators, friction
brakes, etc., and continues with problems involving heat engineering such as
the use of steam calorimeters, the measurement of steam by orifice, a steam
engine test and a test on a single stage air compressor. Hydraulic experiments
include flow measurements by orifice, nozzle, Pitot tube, Venturi meter and weirs.
A short course on Gas and Fuel Analysis is given as part of this subject. A
report is required from each student on every laboratory exercise.

2'602. Engineering Laboratory. A continuation of 2*601, involving the
testing of larger units including a test of a boiler plant and a few tests on internal
combustion engines. More complete and detailed reports of the tests are required
than in the previous subject. Six laboratory exercises on heat measurements
are given as a part of this subject.

2'603. Engineering Laboratory. A continuation of 2-601. Similar to 2'602
but omitting the boiler test and heat measurements.

2'611. Engineering Laboratory. An experimental subject teaching the use
of various instruments used for testing power machinery preparatory to the sub-
sequent subjects 2'612 and 2'613. A few exercises are used for the study of valve
gears of steam pumps and engines. Tests are made on an engine, an air com-
pressor and air lift pump. Equivalent to the first half of 2'601.

2'612. Engineering Laboratory. A continuation of 2'611. Tests are run on
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steam engines, pumps and fans. The methods employed in conducting these
tests and the reports required are intended to demonstrate the proper procedure
for such testing and to teach the student to write a - mplete report of the work
and to draw correct conclusions from the results obtained. Equivalent to the
second half of 2'601.

2614. Engineering Laboratory. Covers the same ground as 2'601 but less
complete reports are required.

9115. Engineering Laboratory. A continuation of 2'612 or 2'614. Part of
2'602 including a test on a steam boiler plant.

2162. Engineering Laboratory. Similar to 2'601 with the exception that
exercises on internal combustion engines are taken instead of the gas and fuel
analysis.

21621. Engineering Laboratory. Covers part of 2'62.
268. Engineering and Hydraulic Laboratory. Work is designed to teach

the use of instruments required for testing steam and hydraulic machinery, also
to give some practice in conducting tests on such machinery. A report is required
from each student on every experiment.

2'681. Engineering and Hydraulic Laboratory. Similar to 2'63 but more
time is devoted to hydraulic experiments.

2'64. Refrigeration Laboratory. A general experimental course on refrig-
erating machines and experiments on heat transmission. The equipment consists
of compression and absortion types and includes small commercial and domestic
units using ammonia, suphur dioxide and methyl chloride refrigerants. A con-
stant temperature room is made use of in the testing of household units together
with recording devices for power and temperature measurements.

2165. Power Laboratory. Exercises in the laboratory with outside work on
calculations and reports. The object is to familiarize the student with the method
of testing various types of power equipment and the proper maethod of writing
reports of such tests. In addition, an attempt is made to familiarize the men
with the operation of pumps and engines. Open to army officers only.

2*681. Gas Engine Laboratory. Consists in the stripping and assembling
of different ty pes of gasoline engines and accessories used in the Ordnance De-
partment, United States Army. Complete performance and efficiency tests are
made on these engines. A considerable amount of time is spent both on operation
and on what is known as "Troubles" with the idea of familiarizing the men with
the various troubles which are likely to occur in field operations. Open to Army
Officers, Navy Officers, R. 0. T. C. and automotive students. Notes prepared
by the instructor in charge will be used. Textbooks: Automobile and Air Craft
Engines, Judge; The Gasoline Motor, Heldt; Electrical Equipment, Heldt; cata-
logues and instruction books published by manufacturers of engines and accessories;
The Testing of High Speed Internal Combustion Engines by Judge; The Internal
Combustien Engine, Vols. I and II by Ricardo.

2'652. Internal Combustion Engines. Consists of classroom discussions
and laboratory demonstrations of the fundamental principles underlying the
operation of the modern high speed internal combustion engine. Textbook:
Engines of High Output, H. R. Ricardo.

266. Automobile Laboratory. Construction and operation of various
motor vehicles, engines, accessories and equipment explained in detail by instruc-
tors. Tractors, tanks motor vehicles, automobile, alane and marine en gnes
and equipment used ior demonstration and study. Students prepare notestand
sketches of work covered.

2'661. Maintenance and Operation of Automotive Equipment. Lectures
followed by conferences where the maintenance and operation of motor vehicles
Is considered from the standpoint of design for efficient maintenance and opera-
tion, followed by a study of systems in use by various operating companies. The
maintenance and operation of rail cars, busses, taxicabs and trucks is studied.
Fleet operations, store delivery systems, street railway bus lines, and the relation
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of motor Yehicles to steam and electric railways are studied. Preparation time
is spent in the study of reports of operating companies and engineering papers.
Textbook: S. A. E. Journal, engineering paper;, companies' cost sheets, etc.

2'671. Engine Testing. Prony brakes, water brakes, and electric dyna-
mometers studied and operated. Engines mounted, lined up and couplings fitted
for testing. Airplane, automobile, marine and tractor engines tested for complete
performance including brake and indicated horse powers, fuel consumption,
efficiencies, etc. Study of distributioi and combustion characteristics by exhaust
gas analysis. Effect on engine performance of changes in cooling, lubrication,
carburetion, and ignition systems studied. Investigations of detonation, dis-
tribution, vibration, etc., conducted. Effect of various adjustments and use ot
accessories on engine performance obtained. Textbook: Manufacturers Hand-
books, Engineering Papers and Reports; The Testing of High Speed Internal
Combustion Engines by Judge; S. A. E. Data Sheets and Test Forms.

2'672. Motor Vehicle Testing. Fifteen hours devoted to lectures and
recitations. Sixty-five hours given to testing of motor vehicles. Chassis dyna-
mometers, accelerometer, etc., used. Performance of motor vehicles studied in
laboratory and on road. Riding comfort, braking ability, fiel mileage, effect of
various tires on performance, etc., investigated. Accessories tested. Preparation
time devoted to design of test apparatus, reports, and reading of current literature.
Textbook: Manufacturers Handbooks, Automotive Magazine, Engineering Papers
and Engineering Reports; S. A. E. Handbook and Journals.

2*681. Aero Engine Laboratory. Devoted to the study of engine mounting,
couplings, fuel measuring devices, power measuring devices and instruments used
in aero engine testing. Exhaust gas analysis. Short test runs made and perform-
ance of engines obtained. Gives practice in the fondamentals of testing. Text-
book: Manufacturers and Government Handbooks and Reports, S. A. E. Journals,
Data Sheets and Test Forms, etc.

2'691. Aero Engine Laboratory. Lectures on the fundamentals of aero
engine construction, design, and operation and the study in the laboratory of the
aero engines and their parts. Short engine tests are made to obtain performance
of engines and give experience in handling test apparatus, and engine operation.
Textbook: Manufactuerers and Government Handbooks and Reports.

2'70. Machine Design. Embraces typical problems in machine design
which may be solved by the application of the principles of statics. As an intro-
duction the student is required to make complete calculations and drawings for
the design of one of the simpler machines in which the stresses are statically
determinate, such as a punch, shear, press or riveter. The remainder of the time
is spent in the design for a fire-tube, water-tube or marine boiler, a vulcanizer,
stand-pipe or steel stack. In this connection the shells of cylinders, riveted joints,
and the staying of flat surfaces are thoroughly discussed. Graphical methods arc
employed for the analysis of motions and the determination of forces wherever
possible. Textbooks: Design of Steam Boilers and Pressure Vessels, Haven and
Swett.

2'71. Machine Design. The design of machines involving dynamic forces.
Such a machine as a power-driven punch, press, shear or pump is chosen as a
type and its various proportions as far as possible are calculated by rational
methods. The stiffness and strength of shafting, belts, ropes, fly-wheel stresses,
force fits, journals, and bearings, together with the stresses in moving parts, are
studied at considerable length. A complete set of drawings and calculations for a
complicated machine of the above type is required.

2'711. Machine Design. Similar to 2-71, but briefer and adapted more
directly to questions relating to manufacture and duplication of parts.

2'712. Machine Design. An extension of 2-711 with special reference to
combined stresses and problems involving rigidity of parts.

2'721. Machine Design. Lectures and calculation and drawing upon the
principle and action of modern machine tools together with the design of pressure
vessels such as tanks, boilers and standpipes. Numerous problems are studied in
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relation to cutting and feeding speeds. The stresses are thoroughly analyzed in
the shells and joints of pressure vessels. Textbook: Riveted Joints for Pressure
Vessels, Haven and Swett.

2"122. Machine Design. An extension of 2'721 with special reference to
complicated machines under dynamic loads. The subjects of standardization and
duplication of machine parts are given careful attention.

21781. Machine Design. Lectures upon the applications of machine design
to the airplane engine and the apparatus used in testing such motors. The
fundamental study includes gears, shafts under combinations of bending and
twisting, bolt and screw fastenings, journals, ball and roller bearings, couplings,
clutches, and high speed disc wheels.

2'782. Machine Design. An extension of 2131 including an analysis of
numerous stresses in parts of airplane engines with special stress calculations upon
unusual machine elements. Textbook: Library research.

2'741. Machine Design, Advanced. A systematic application of the prin-
ciples of applied mechanics to the design of machines of complicated character.
The subjects of centrifugal effects, balancing, lubrication and combined stresses
are treated at considerable length. Textbook: Library research,

2'742. Machine Design, Advanced. An extension of 2-741 with special
reference to the stresses in turbine discs together with the design and action of
brakes. Textbook: Library references.

2'748. Advanced Machme Design. A systematic application of the prin-
ciples of mechanics applied to the design of machines of complicated character,
centrifugal effects, balancing, lubrication, combined stresses as well as stresses in
turbine discs are discussed and calculations carried along with the design.

2'75. Machine Design, Advanced. Arranged for Ordnance Design, United
States Navy.

2'761. Machine Design. A thorough analysis of the stresses and factors
of safety in the power plant of the naval torpedo, including bearings, gears, the
action of combined bending and twisting and the distortion of parts. Textbook:
Library reference and notes prepared for class.

2'762. Machine Design. An extension of 2-761 with a special study of the
stresses in air turbine discs and the design of the necessary equipment for testing
the power plants of torpedoes. Textbook: Library reference.

2,77. Engine Design. Lectures and drawing-room exercises in the design
of reciprocating engines for stationary plants. Typical engines are studied with
reference to special requirements of the services in which they operate and to
shop methods of construction, as well as to thermodynamic and mechanical
principles, including engine balancing. A problem is assigned on the design of
some type interesting to the student, and the principal parts are laid out on the
drawing board.

2781. Industrial Plants. A study of problems involved in the organization
of a modern manufacturing plant and the planning, construction and equipment
of the buildings required. The subjects included may be grouped as follows:
(a) organization of the industry including the office and engineering departments,
methods of superintendence, employment and cost of labor, and scheduling the
work; (b) factors to be considered in selecting a suitable site for a given industry;
(c) the construction of the foundations for an industrial plant; (d) the heating,
ventilating and air conditioning of the factory; (e) the construction of a mill or
shop of the three following types-slow burning, mill steel frame, and reinforced
concrete. Textbook: Notes prepared for class.

2'762. Industrial Plants. An extension of 2781 with special reference to
the design of the structures and the distribution of power in mechanical processes.
The mechanical equipment of the building including lavatories, stair towers and
safety appliances. The complete design of a brick and a concrete-steel factory is
included in this course. Textbook: Notes prepared for class.

2'79. Gasoline Automobile. Covers the general principles of gasoline auto.
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mobile construction and operation. Includes the study of the engine and its
accessories, carburetors igrition, starting and lighting systems, storage batteries,
lights; the chassis and ts component parts, clutches, transmission, steering gear,
axles, brakes, etc.

1801, 2'809. Automotive Engineering. Fundamentals of automotive engi-
neering are the bases of this course - engines and chassis; theoretical considera-
tions of the general principles governing the action and design. It includes a
study of the conditions within the cylinder, flame propagation, turbulence,
detonation, lubrication and oil dilution, influence of shape and size of combustion
chamber and valve arrangement, spark plug location, factors influencing m. e. p.,
manifold distribution, carburetion, cooling, sources of loss of efficiency, etc. A
study is made of all important parts and procedure of design is outlined. In
addition to the engine it includes clutches, gear sets, with calculation of bearing
loads and choice of bearings, universal joints, rear axle drives with calculation of
bearing loads, rear axles, front axles, steering gears, springs, brakes, etc.

2'811 2'812. Automotive Design. The calculation and design of engines
and chassis, supplementing the course in automotive engineering. All essential
parts are carefully studied and drawings as well as the calculations are made.
The student is given almost free choice of the type of machine for his individual
design.

2150. Automatic Machinery. A discussion of a number of fully automatic
machines representative of various classes of machinery, such as wire-working
machinery, can-making and can-capping machinery, printing machinery, weigh-
ing, package and wrapping machinery, labeling machines, fibre box machines,
etc. Problems assigned include a motion diagram for a full automatic machine,
analyses of indexing devices and designs for some of the simpler automatic
mechanisms.

2'851. Fire Protection Engineering. The growing demand for men equipped
with a knowledge of fire-proofing and fire-protective apparatus renders it neces-
sary to make a special study of this branch of engineering. The erection, installa-
tion and operation of protective devices of all kinds are carefully studied. A
number of problems are worked out showing how modern shops and mills may be
safeguarded against fire in the most effective manner. Textbook: Crosby-Fsske.
Forster, Handbook of Fire Protection.

2'852. Locomotive Engineering. Lectures dealing largely with the steam
locomotive, but in which are briefly discussed the electric, the diesel, and the
diesel electric locomotive. The question of power and tractive effort of the loco.
motive is considered in connection with train resistances due to speed, to grade
and to curve. The details of construction of boiler, valve gear and running gear
are taken up and calculations made of the stresses in main and side rods, counter
balancing, bearing pressure of journals, crank pins, etc. A very considerable
amount of time is devoted to a consideration of locomotive accessories such as
stokers, superheaters, feed-water heaters, thermic syphons, air-brake equipment,
etc., and some attention is given to locomotive operation, particularly with
reference to breakdowns on the road.

2-858. Locomotive Engineering. A study of the construction of modern
locomotives from detail drawings, the general principles of locomotive design,
the calculation of stresses in parts of the engine, balancing of driving wheels,
superheaters, stokers, feed-water heaters and their effect on the efficiency or the
engine.

2'854. Mechanical Equipment of Buildings. Description and discussion of
the general principles of construction of the mechanical equipment of large office
buildings, including such subjects as elevators, pneumatic systems of dust col-
lection, water supply systems, water-heating systems, sewage disposal, etc.

2'850. Steam Turbine Engineering. A study of the different types of modern
steam turbines, by means of lectures and discussions. Their theory, construction
and operation are taken up in sufficient detail to make the student familiar with
the best practice. Problems illustrating simple design and the thermodynamics
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of steam turbines are worked out. Turbine economics and the special features
of turbine auxiliaries are considered. Knowledge of the steam turbine and
nozzle work taken in heat engineering of the third year is assumed. Textbook:
Steam Turbines, Moyer; or Church, Principles of Steam Turbines.

2'868. Inspection Methods. A study of the principles of shop inspection,
including shop measurements, measuring instruments and gauges, tolerances,
dimensional standardization, calibration of shop standards, and analysis of pro-
duction problems by means of measurement. Textbooks: Library Research and
Notes prepared for class.

217. Textile Engineering. Lectures on the machinery and processes em-
ployed in the production of textiles with special reference to mechanical fabrics.
The process is studied from the bale of raw material to the finished cloth. In
addition, thirty hours are applied to special work in the Textile Testing Labora-
tory, Involving the determination of the strength twist, staple, elasticity and
moisture content of fabrics and yarn. The design of a yarn mill and weave shed
is taken as a problem and a complete set of floor plans are calculated and designed
to fit the requirements. Textbook: Notes prepared for class.

2'871. Textile Engineering. Similar to 287.
2'872. Design of Cotton Machinery. The determination of stresses exist-

ing in the ftndamental parts of cotton working machines. The analyses of the
velocities, especially those of a variable nature, in the twisting and winding
mechanisms of spinning and roving machinery. The study of gears, ball and
roller bearings, belts, chains and speed cones, and the design of their application
to the various elementary parts of textile machinery.

2'878. Design of Wool Working Machinery. A study of woolen and
worsted machinery with particular reference to the determination of stresses and
velocity relationships in the mechanism employed in carding, condensing, spin-
ning and finishing processes.

2'874. Dynamics of Textile Machinery. A study of the inertia forces pres-
ent in high speed recinucating and rotating textile machinery with especial
reference to the effect of the same upon manufacturing structure, and upon the
accuracy of the machine's product. Textbook: Hanton, Mechanics of Textile
Machinery.

2'876. Textile Technical Analysis. A study of the complete analysis of a
given woven fabric determining throughout its physical properties, weight, yard-
age, absorptibility, porosity, tensile strength, elasticity, thickness, "off-square,"
and yarn properties, together with the determination of the necessary machinery
to manufacture the fabric.

2'876. Principles of Fabric Structure. Lectures on the construction of
felted, woven, knitted and braided fabrics, together with a description of the
machines employed. Includes felting machinery; automatic, box, dobby head
and jacquard looms with the analyses of typical weaves; circular, warp and
jacquard knitting machines; and the principles of operation of braiding machines.

2,88. Ordnance Engineering. Lectures and calculations on- gun design,
including stresses and strains in built-up and wire-wrapped guns; the design of
recoil and counter-recoil mechanisms. The calculation of stresses in gun car-
riages, foundations, gear trains, roller bearings, and foundation bolts used in dif-
ferent types of mounts, forms an important part of the course.

2'891. Mechanics. Devoted to the study of the fundamental principles of
mechanics necessary for the solution of problems arising in the design of ordnance
of various types.

2'892. Ordnance Problems. Devoted to the solution of problems arising
in the design of ordnance; including recoil and counter-recoil mechanisms, the
stresses in the parts of gun carriages and mounts of different types, the power
for operating, elevating and traversing mechanisms, the stresses in projectiles,
etc.

290. Forging. Systematic instruction in the use of each tool, the study
of each material worked, with an explanation of its various grades and of the
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proper methods of working each, and the discussion of methods of making large
orgings. The ground covered includes instruction in the building and care of

fs, heating, drawing, forming, bending and twisting, upsetting, upsetting while
bending, upsetting for square corners, punching, bolt making, welding, chain
making, and the construction of hooks and ring bolts. The work in steel includes
drawing, forming, welding, refining and tempering, and spring and tool making.
Training is given in the use of the power hammer; and drop forging is also included.

2'901, 2'902. Forging. Similar to 290.
2191. Foundry. Deals with the principles and practice of foundry opera-

tion and the production of all classes of castings. Includes instruction by lecture,
demonstration and practice in hand and machine molding and core making;
mixing, melting and pouring metals. Castings are first made in white metal for
practice, then in aluminum brass and in cast iron, when the students are taught
pouring and the running of metal furnaces. Illustrated lectures on floor, sweep,
pit and loam molding; malleable iron and steel casting; permanent molds and
die casting; heat treatment of castings; application of X-ray tests for internal
defects in castings; foundry layout, equipment, safety methods and modem
methods of progressive production.

2911. Foundry. Covers part of 2'91.
2'92, 2'923. Pattern Making. Ihcludes the elements of joinery and wood

turning. Lectures, demonstrations and practice in hand and machine methods.
Typical patterns ard core boxes are constructed. The principles of molding are
carefully considered. Illustrated lectures on the construction of solid, split and
loose-piece patterns; large, part and skeleton patterns for floor, loam and sweep
work; master and metal patterns; mounting of patterns on plates and their prep-
aration for use on molding machines.

2'921. Carpentry.
2'941, 2'942. Machine Tool Laboratory. Given by lectures and demonstra-

tions. Includes laying out work, grinding tools, chipping cast iron, pneumatic
chipping and drilling, filing and fitting cast iron and steel machine parts, align-
ment and babbitting of bearings, measuring hardness of metals with sclerescope,
drilling, reaming, counterboring and tapping, grinding drills by hand and machine,
belt lacing, soldering electric and oxyacetylene welding. Instruction is also given
in general machine work, including centering straight and taper turning and
fitting, screw cutting, chucking, finishing, drilling, tapping, cylindrical grinding,
plain and index milling and gear cutting.

2'951. Machine Tool Laboratory. Instruction in machine processes and
the use of hand tools is given by lectures and demonstrations, supplemented by
notes and textbooks. Each student is assigned problems involving laying out
work, both hand and pneumatic chipping and drilling, filing and fitting cast
iron and steel parts, alignment and babbitting of bearings, scraping machine
slides, steam pipe fitting by hand and machine, hardness tests of metals with
acleroscope, tapping, grinding drills and other tools by hand and machine; cen-
tering, squaring, straight and taper turning and fitting, screw cutting, finishing
and polishing, gear cutting, mandrel making, hardening, tempering, grinding,
and electric and oxyacetylene welding. Special attention is paid to cutting
angles and adjustments of cutting tools and cutting speeds for each material
worked. The machines used are engine lathe, centerig machine, milling machine,
drilling machine and grinding machine. Textbook: Advanced Machine Work,
Smith.

2952. MachIne Tool Laboratory. A continuation of 2951. Includes plan-
ing flat and angular surfaces, keys and keyways, tool making, hardening and
case hardening, oil and color tempering, grinding and lapping, making taps
milling cutters and cylindricalgages. The machines used are engine lathe, speed
lathe, centering machine milhng machine drilling machine, planer, shaper,
cylindrical cutter, and surface grinding machines, automatic gear cutting machine,

ear shaper, thread milling machine and broaching machine. Instruction is given
nthe use of gages for the standardization of machine parts, standard precision
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measuring machine, contour measuring machine, lead test indicator and meas-
uring with light waves. Textbook: Advanced Machine Work, Smith.

2*9. Maohine Tool Laboratory. Covers part of 2'951 including instruction
in mechanical processes, both hand and machine. Textbook: Advanced Machine
Work, Smith.

8,"1. Machine Tool Laborator. Covers a small portion of 2'051. Text-
book: Advanced Machine Work, Snit .

l2971. Machine Tool Laboratory. Covers a part of 2'951.
2*972. Machine Tool Laboratory. A continuation of 2'071 and includes

boring, knurling, inside and outside screw cutting, cylindrical grinding, eccentric
turning, tool making such as making mandrels, taps, hardening and tempering.
Textbook: Advanced Machine Work, Smith.

298. Production Methods. A study of the production methods used by
leading industries, manufacturing machines and appliances that are in general
use such as electrical machinery, telephone apparatus, sewing machines, uses of
aluminum and aluminum alloys in machine parts and appliances, die castings,
pressed metal, tubing, pipe, pipe fittings and valves, machine tools, clocks,
watches, cash registers, firearms, phonographs, radio apparatus, typewriters, con-
veyors, agricultural machinery, automotive construction. Estimating cost of
production is considered.

2*981. Manufacturing Processes. Methods of constructing automobiles,
trucks, busses and tractors. Includes methods of machining automotive parts
such as cylinder blocks, pistons, connecting rods, crankshafts, camshafts, ball
and roller bearings, axles, steering knuckles, dri"n shaft, rear axle housings, dif-
ferentials, flywheels, universal joints, clutches, brake mechanisms, uses of carrier
systems, unit and final assemblies such as steering columns, rear axles, engines,
chassis, radiators and bodies.

2'99. Metrology and Dimensional Engineering Standardization. Includes
first, a study of fundamental units of measure, measuring systems, and calibra-
tion of standards; second, the purpose of meastrements in scientific and research
work, engineering in general use; third, a study of conventional measuring instru-
ments, their characteristics and methods of calibration; fourth, accuracy of
measurements; fifth, analysis of measurements; sixth, shop measurements and
analysis by means of measurement; seventh, dimensional engineering standard-
ization; and eighth, inspection engineering. Textbooks: Library Research, Amer-
ican Engineering Standards, S. A. E. Handbook, and Notes prepared for class.

MINING AND METALLURGY
(Including Petroleum Production)

The study of Mining Engineering and Metallurgy covers such a
large field of technical endeavor that the courses given cannot follow
all the details of the several branches. The aim of instruction is to
ground the student in the fundamental principles of the professional
studies, and to train his mind and hand that he may be a close observer,
a good reasoner and a conscientious worker.

Instruction is given by lectures and recitations, by laboratory
work and by summer schools. Work in the department covers studies
in mining, ore-dressing, petroleum engineering, metallurgy, metal-
lography and assaying. With these are interwoven auxiliary courses
in physics, chemistry, mineralogy, geology and in civil, mechanical
and eltrical engineering.

There are four options. Option 1 covers the field of mining engi-
neering, but its scope is sufficiently broad to enable the graduate to
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engage in the practice of those branches of metallurgy which com-
monly make a part of mining operations. Option 2 is devoted to
petroleum production engineering, embracing prospecting, develop-
ment, production and transportation of oil and gas. Option 3 is
designed for the metallurgist and emphasizes the fundamental sciences
and arts on which metallurgy depends. A short course in elements of
mining is included, and electives allow the taking of lectures on
geology and mineral deposits. Option 4 is arranged to give intensive
training in problems concerned with metals and alloys, their struc-
tures, properties, uses, mechanical and heat treatment and methods
of testing. Opportunity is offered for advanced studies leading to the
degrees of Master of Science and Doctor of Science.

Subjects 8,00 to 399 (see page 66)
3'00. Introduction to Mining and Metallurgy. A brief orientation course

designed to inform the student regarding the fields of activity of the mining
engineer, the petroleum engineer and the metallurgist. The relation of the funda-
mental sciences to practice in each of these divisions is discussed and a brief
introduction given to the chief professional subjects.

8'01. Mining Methods. Includes a study of prospecting and exploring with
applications of churn drilling and diamond drilling; mineral land titles; explo-
sives, mining development, rock excavation, tunneling and shaft sinking; sup-
port of ground and timbering; mine equipment and operation embracing air
compressing, hoisting, drainage, ventilation, underground transport, shaft sig-
naling, machine drills, shoveling machines; and surface plant, including head
frames, aerial tramways and cableways. Textbook: Peele, Mining Engineers
Handbook.

302. Mining Methods. A continuation of 301 including the study of such
subjects indicated under 301 as have not been completed in the first term;
also, mine production with description of underground mining methods and
selection of the proper method; special types of mining, as: coal mining, steam
shovel mining, dredge operations on alluvial deposits, hydraulic mining and
petroleum, salt and sulphur wells.

3'03. Mining Economics. Embraces studies of mineral resources, metals,
fuels and non-metals; the economic effects of geographic situation and of trans-
portation facilities; sampling, selling and purchasing of ores, fuels and other
mineral products; inquiry into the principles of smelting contracts. Textbook:
Finlay, Cost of Mining.

3'04. Mining, Principles of. The principles and practice of mine sampling
and examination; the interpretation of data and the writing of reports; mquiry
into the risk factor in mining investments and its effect on valuation; the prn-
ciples controlling methods and extent of development; the character of mechan-
ical equipment; standardization, administration, depreciation and depletion; also
the consideration of health, welfare, safety, and accident prevention, mining
regulations and employers liability insurance. Textbook: Hoover, Principles of
Mining.

3'05. Mining, Elements of. Designed for students in metallurgy, geology,
chemical engineering and others who are interested in ores or minerals, which
may be the raw materials of their industries. The subjects treated in the lectures
are mining methods, including exploring, sampling, development and production;
mining equipment, as air compressors, hoists, machine drills, underground and
surface transportation; and laws relating to mining. Textbook: Young, Elements
of Mining.

8'061, 3062. Mining Engineering, Advanced. Planned for graduate stu-
dents who have had some experience in mining practice and mining engineering,
and who desire to do advanced work in some branch of the subject not specif.
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ically covered by other courses scheduled. The student is expected to make his
own choice of the special division of the subject and of the allotment of time.
The latter may be devoted variously to lectures, conferences, assigned readings,
library studies, drawings, computations and written reports.

8'08. Mining Practices Given at the Summer Mining Camp at Dover,
N. J. Six days in the summer will be spent in familiarizing the students with
processes and operations in mining, crushing and concentrating with visits to
various mines in the vicinity.

8-09. Mining Law. The history, interpretation and application of the United
States mining law for graduate students who have had some caperience in the
practice of mining engineering. Reading and discussions. Textbook: Lindley, On
Mines.

8'101, 8-102. Mine Valuation. Interpretation of mine sampling, estimates
of ore reserves, design and estimates of cost of plant equipment, determination
of operating costs and valuation of the ore deposit. Given by the case system and
the time is devoted to lectures, conferences, assigned readings, computations
and written reports. Designed for graduate students who have a backgroundof
experience in mining practice.

8-12. Mining Economics, Advanced. The study and analysis of the reports
of mining companies with inquiry into the principles and practice of cost account-
ing the methods of treating depletion, depreciation, and obsolescence, and the
incidence of federal income taxes, duties, and tariffs.

818. Geophysical Prospecting. Lectures supplemented by laboratory in-
struction in manipulation of geophysical apparatus and field exercises. The lec-
tures deal with the elements of prospecting by the various scientific means;
including magnetic, electric, seisuc and gravimetric methods. The purpose of
the laboratory is to train the students in the use of the instruments. The field
exercises provide opportunity for taking readings following typical field practice.

8'14. Geophysics, Theory and Applications. For graduate students who
have some knowledge of the various scientific methods of prospecting. Com-
prises lectures, conferences, library studies and written reports. Facilities for
field work if desired. Geophysical prospecting is studied from the theoretical
point of view and actual examples of its application are presented. The allot-
ment of time is subject to special arrangement.

8'21. Ore Dressing. The mechanical concentration of the mine ore to
separate the valuable minerals from the waste. The greater part of the time Is
devoted to wet gravity concentration and flotation, including crushing machinery,
screens, classifiers, jigs, vanners, tables and flotation machines. Amalgamation,
pneumatic, electrostatic and other minor processes are also discussed, as well as
accessory apparatus, mill principles, milling economics and typical mill flow
sheets. It is aimed to correlate the lectures with 3'22. Textbook: Richards and
Locke, Textbook of Ore Dressing.

8'22. Ore-Dressing Laboratory. Offers the student an opportunity to be-
come familiar with the principles and actual operation of ore-dressing apparatus.
The class usually makes two mill runs, one on gold ore, using stamps, amalga-
mated plate, vanner, classifier and canvas table, and the other on a lead ore
using trommel, classifier, jigs and tables. In addition, individual tests are made
on crushing machines, sizing screens, hydraulic classifiers, magnets and flotation
machines. One v important part of this work carried out by the student is
the cleaning up, ad, sampling and analyzing of all the products, the com-
putationof results the preparation of written reports which are discussed
at the weekly seminars.

8'28. Ore Dressing. Lectures and laboratory; the lectures embody the
principles of wet gravity concentration, flotation, amalgamation and magnetic
separation. The most important crushing and concentrating machines of inter-
est to the metallurgists are treated briefly. The laboratory work covers three
seven-hour periods for three weeks, and three seminars of one hour; it is prac-
tically identical with that of 3'22 with the exception that lack of time prevents
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the student from cleaning up his products and preparing reports. Textbook:
Richards and Locke, Textbook of Ore Dressing.

S'41, 8'242. Ore Dressing, Advanced. Somewhat variable in scope and
time allotment. Devoted to lectures, conferences and assigned readings in con-
tinuation of 321 or 3'23.

8,251, 8'252. Theory and Practice of Flotation. Library readings, con-
ferences and laboratory work, going more deeply into the subject than is possible
in undergraduate work, and dealing with special phases in flotation such as
fundamental theory, study of reagents, differential flotation, application to oxi-
dized ores and the economics of flotation.

S'26. Ore Dressing, Economics. Conferences and problems involving the
various factors of equipment costs, operating cost, efficiency of operation and
profit.

8 271, 8'272. Ore Dressing, Design. Design of flow-sheets and layout of
mills; usually includes a special problem of mill design to cover a set of stated
conditions.

83-1. Fire Assaying. One lecture, one recitation and one four-hour labora-
tory exercise a week. In the lectures are discussed the sampling of ore and bullion,
the assaying of ores for gold, silver and lead, and of bullions, solutions, matte
and miscellaneous furnace products. The fire assay ot copper, tin, mercury and
platinum is briefly discussed.

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. Textbook: Bugbee, Fire Assaying.

8'82. Fire Assaying and Metallurgical Laboratory. A composite subject;
consisting of elementary work in fire assaying foll9wed by brief laboratory work
in fire metallurgy.

Fire assaying covers only the assay of ores for silver, gold and lead. The
work in the fire metallurgy includes the roasting of copper ores and the refining
of metallic copper. May not be given unless six or more apply. Textbook: Bug bee,
Fire Assaying.

8'331, 8'882. Fire Assaying, Advanced. The theory and practice of fire
assaying, which includes practice with works methods for gold and silver; the
fire assay for tin, mercury and members of the platinum group of metals; also a
certain amount of research.

8*41. Metallurgy: Copper and Lead. Deals mainly with the production
and refining of the metals. The principles ot the subject are covered in thirty
lectures. The remainder of the time is used in the library and laboratories. The
laboratory work, which so far as possible is coordinated with the lectures, con-
sists of various roasting, sintering, smelting and leaching tests followed by a
discussion of the economic application of the results obtained. Textbooks: Hof-
man and Hayward, Metallurgy of Copper; Metallurgy of Lead.

3411. Metallurgy: Copper and Lead. The lectures are given simultaneously
with 3'41. The time for laboratory and library work is shortened. Textbooks:
-lofman and Hayward, Metallurgy of Copper; Metallurgy of Lead.

8-412. MetAllurgy: Copper, Lead Zinc, etc. The lectures on copper and
lead are simultaneous with 341. In addition there are twelve lectures covering
briefly zinc, aluminum and fuels. The laboratory work is confined to twenty-five
hours. Textbooks: Hoftman and Hayward, Metallurgy of Copper; Hofman,
Metallurgy of Lead; General Metallurgy, Metallurgy of Zinc and Cadmium.

8'42. Metallurgy: Gold and Silver. The principles of the subject are cov-
ered in thirty lectures. The laborato work and problems are in connection
with the lectures, and the results are discussed in weekly seminars.

8'421. Metallurgy: Gold and Silver. Shorter than 3'42 with less time for
lectures and laboratory.

8-48. Metallurgy: Iron and Steel. The physical and chemical properties of
iron, steel and alloy steels, and the production and treatment of pig iron, cast
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iron, wrought iron, steel, etc. Stress is laid in the classroom mainly on principles;
the processes being given in outline and studied in detail in assigned references
to books and journals. Tne lectures are supplemented by plant visits which are
covered by subsequent reports and seminars. Textbook: Stoughton, Metallurgy
of Iron and Steel.

8-481. Metallurgy. Iron and Steel. The lectures are simultaneous with
3'43, but less time is devoted to library work and plant visits. This subject is
recommended for Army and Navy officers requiring a knowledge of iron and
steel for ordnance or structural purposes. Textbook: Stoughton, Metallurgy of
Iron and Steel.

8'482. Metallurgy: Iron and Steel. The class work is simultaneous with
3'43. Library work and plant visits are omitted. Textbook: Stoughton, Metal-
lurgy of Iron and Steel.

844. Metallurgy: General, Zinc and Minor Metals. Covers in a general
manner the properties of metals and alloys, treats in detail fuels and refractories,
discusses the principles which govern pyro, hydro and electrometallurgical proc-
esses and considers typical metallurgical apparatus. In zinc and minor metals
the work supplements that given in 3'412. Textbook: Hofman, General Metal-
lurgy, Metallurgy of Xinc and Cadmium.

8-45. Metallurgy, Heat Treatment of Steel. Takes up the heat treatment
of steel and includes some discussion of furnaces and equipment. The lectures
are supplemented by plant visits and library work covered by seminars and
reports.

8'46. Metallurgy of Common Metals. Designed for engineering students
who do not expect to practice metallurgy as a profession. It consists of three
lectures per week and treats at varying lengths of iron and steel, copper, lead,
zinc, aluminum, antimony, tin and mckel. The discussion covers sources, meth-
ods of extraction, physical properties of metals, principal uses, origin and effect
of impurities, refimng and industrial alloys. Elective in third or fourth year.

8-501, 8,502. Metallurgy- Iron and Steel, Advanced. Class work, confer-
'ences, plant visits and library work, aiming to supplement and to give a more
detailed knowledge of the subject than is possible in the undergraduate courses.

8511, 8'512. Metallurgical Plant Design. Aims to make the student con-
versant with some construction details of metallurgical plants. Involves the
fundamental calculations for a given problem, the study of detail in working
drawings, followed by the preparation of drawings of a plant as a whole and of
some of the apparatus in detail, together with a final report.

8'521, 81'22. General Metallurgy, Advanced. Fuels, refractories and the
principles of roasting and smelting are studied with greater thoroughness than is
possible in the undergraduate courses. A critical analysis is made of the manner
in which these principles are carried out in present practice and suggested improve-
ments are discussed.

83-81, 8'582. Non-ferrous Metallurgy, Advanced. Designed 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 subject and the number of hours may be adjusted to suit the require-
ments of the work which may be a combination of library studies and conferences
with laboratory work If desired. The work of this course is confined to produc-
tion and refining. Those desiring to study the properties of metals anda alloys
should regIster for 3'61, ir52.

8'141, 85642. Gold and Silver Metallurgy, Advanced. For graduate stu-
dents who desire to do advanced work in the metallurgy of the precious metals.
May be extended to cover the retallurgy of the metals of the platnum group.
Conferences, assigned reading, reports and special problems.

856., Metallurgical Plants. Drafting room, library and conference work.

Details of apparatus, plant arrangement and operations are studied and pre-
sented at occasional seminars.
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8'60. Metallurgical Plant Visits. Consists of one week spent in visiting
metallurgical plants in New Jersey and Eastern Pennsylvania. The production
of iron and steel, zinc, copper and lead are studied. Students will meet an instruc-
tor at a designated place about one week before the opening of the fall term.
Required of men expecting to register for Metallurgy 3'41, 3'411, 3'43 or 3'431.

8'61. Metallography. The general methods used in the study of metals
and alloys, the construction and interpretation of equilibrium diagrams and the
relations between the constitution of alloys and their physical properties are
considered. The iron-carbon diagram is studied in detail with its application
to the heat treatment and the use ot steel and cast iron. Laboratory exercises
include the microscopic examination of a series of typical non-ferrous and ferrous
alloys. Practice in photomicrography is an essential part of the subject. Text-
book: Williams and Homerberg, Principles of Metallography.

81611. Metallography. Same as 3'61, but with less laboratory practice.
8'615. Metallography. Conferences and laboratory work dealing with the

metallographic examination of metals used in torpedo construction. (Open only
to officers of the United States Navy taking course in torpedo design.)

8*621, 8*622. Metallography. Similar to 3'61 but with much greater detail
both in class work and in the laboratory.

8'641. Physical Metallurgy (Non-ferrous). An intensive study of the non-
ferrous metals and alloys, their mechanical properties, uses, corrosion, methods
of testing and similar topics.

8142. Physical Metallurgy (Ferrous). Similar to 3'641 but dealing with
iron and steel.

8,651, 8'152. Physical Metallurgy, Advanced. A series of conferences deal-
ing with recent developments in physical metallurgy, accompanied by labora-
tory exercises in which brief research problems will be undertaken.

8'658, 8'654. Physical Metallurgy. Conferences and laboratory work, for
graduate students, dealing with the structure and physical properties of iron,
steel and other metals and the changes taking place when the materials are sub-
jected to mechanical work, distortion, alternating stresses and heat treatment.

3655. Aircraft Metallurgy and Metallography. Conferences and labora-
tory exercises dealing with the manufacture and use of alloys in aircraft con-
struction. Special attention will be given to the light alloys, but other metals
will be briefly considered. (Open only to graduates in aeronautical engineering.)

8'66. Applications of Metallography. Laboratory conferences, given in the
graduate year, arranged to familiarize the student with the applications of metal-
lography to industrial problems.

867. Physics of Metals. A discussion of the application of physics, physi-
cal chemistry and thermodynamics to the theory of alloy formation, structure
and properties.

8'68. Microstructure of Ores and Metals. Class and laboratory exercises
devoted to the microscopic examination of polished specimens of metals and
alloys; also the identification of common ore minerals in polished sections and
the preparation and examination of the products arising in the various stages of
ore dressing and metallurgy.

8'70. Heat Treatment. Conferences and laboratory work dealing with the
effect of heat treatment on the physical properties of iron, steel and other metals.

8'701. Heat Treatment. Conferences and laboratory work dealing with the
effect of heat treatment and hot and cold work upon the physical properties of
metals used in torpedo or ordnance construction. Open only to officers of the
United States Navy taking torpedo design or ordnance design.

8702. Heat Treatment. A continuation of 3'70, devoted to the study of
the effect of heat treatment on the metals used in the automotive industry.

8'708. Heat Treatment. Lectures and laboratory work dealing with the
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constitution of metals used in construction and the effeet of heat treatment on
-their physical properties. Open only to students in the Graduate Co6perative
Course with the General Electric Company.

871. Heat Treatment. Conferences and laboratory work dealing with the
effect of heat treatment on the physical properties of iron, steel and other metals.
Considerable time Is devoted to the determination of the proper heat treatment
to bring out any particular property desired.

8'711. Heat Treatment. Similar to 3'70.
8,79. Heat Treatment and Metallography. Conferences and laboratory

exercises dealing with the study of the heat treatment and metallographic test-
ing of metals used in automotive construction.

81781 '782. Physical Metallurgy. Conferences and laboratory exercises
dealing th the structure and physical properties of metals used in torpedoes
or ordnance construction. Open only to officers of the United States Navy.

8'81, 8'82. Elements of Petroleum Engineering. Methods and legal forms
for the acquisition of petroleum lands; the planning of surface improvements
and of sub-surface development; methods of drilling oil and gas wells, drilling
contracts and co6peration in drilling; methods of extracting oil and gas from
natural reservoirs; methods of protecting wells from caving and from underground
waters, and methods of transportation and storage. Safety, sanitation and hous-
ing of employees. Statistics and economics of the industry. Methods of prepar-
Mg and using field, property, production and structural maps. Use of well logs
and structural contour models.

884. Outline of Petroleum Production. Designed for students outside of
the option in Petroleum Production who are int erested in the methods of develop-
ing producing and storing the crude products of the petroleum industry. The
subjects treated in the lectures include oil and gas land titles, methods of devel-
opment and production, transportation and storage of petroleum.

8'88, 8'86. Petroleum Production and Utilization. Special methods for in-
creasing the flow of oil and gas to wells: the production and distribution of nat-
ural gas; the extraction of natural gasoline from natural gas; the utilization of
petroleum products as affecting the oil and gas producer; elements of the valua-
tion of oil and gas lands. Laboratory studies of problems in production, trans-
portation and storage of crude petroleum and natural gas. Examination of cores
and samples from producing formations for grain size, porosity and saturation.
Testing of cements and muds used in oil wells. Treatig of emulsions for the
removal of water and sediments.

8'89. Oil Field Visits. Consists of a five-day trip to the oil and gas fields
of western Pennsylvania.

8'101, 890. Oil and Gas Land Valuation. Considers the factors entering
into the valuation of oil and gas properties, given by the case system. The time
is devoted to lectures, conferences, assigned readings, drawings, computations
and written reports. Designed for graduate students who have had some experi-
ence in petroleum production,

8'911, 8'9. Advanced Petroleum Engineering. Planned for graduate
students who have had some experience in petroleum production, and who desire
to take advanced work in some branch of the subject not specifically covered by
other courses scheduled. The student is expected to make his own choice of thespecial division and the allotment of time. The latter will be devoted to lectures,
recitations, conferences, assigned readings, library studies, drawings, computa-
tions and written reports.

8'921, 8'992. Oil and Gas Law. Laws and legal forms relating to the
acquisition of petroleum rights to production, storage and transportation of
petroleum, natural gas and their products.

8oh 8. 0o1 Well Waters. Seminar topics relative to the control of oil well
waters.
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ARCHITECTURE
The Department of Architecture offers two courses: Course IV,

Architecture; and Course IV-A, Architectural Engineering; the former,
a five-year course, leads to the degree of Bachelor in Architecture; the
latter, covering four years, leads to the degree of Bachelor of Science
in Architectural Engineering. The graduates of each course are
equipped to assume their differing professional responsibilities entirely
independent of one another, though modern practice will frequently
bring them together with a better understanding of one another's
problems than would have been possible without the background of
subjects that they have taken in common.

The teaching of these two Courses has steadily developed under
the conviction that the ever-widening field of professional oppor-
tunity offered ample scope for each. It consequently has seemed
fundamentally unsound to train students in one course with the im-
pression that they were qualified to assume the obligations of the
other.

Certain subjects are obviously and properly taught in common,
such as English and history, economics, drawing, mathematics and
perspective; certain professional and semi-professional subjects, as
history of civilization, art and architecture, philosophy of architec-
ture, office practice, professional relations, and lectures on building
construction. The more highly specialized subjects pertaining to the
distinctive characteristics of the two courses are necessarily taught
separately.

In all professional work the methods of instruction are so far as
possible individual. Even in such subjects as architectural history
and European civilization and art, which must be presented in the
lecture room, written exercises and personal conferences keep the
instructors in touch with the progress of each student. In the sub-
jects of design and freehand drawing individual criticism and cor-
rection form, to a very large extent, the basis of instruction.

As the function of the architectural school is to give training in
fundamentals, efforts are concentrated upon imparting to the stu-
dent a very clear understanding of the general principles of the sub-
ject, and upon training his powers of analysis and application. It is
believed undesirable, in fact dangerous, to spend too much time
upon the hampering limitations of ordinary practice before the stu-
dent has acquired sufficient knowledge of the subject to discriminate
between the general and the special case.

Daily progress and attention to work are insisted upon, and the
results of class exercises during the term are considered quite as
trustworthy a measure of a student's development and power as are
the formal examinations.

The student is strongly advised to spend a part of the summer
vacation in an office. The experience that he gets there of practical
problems and conditions will be a great aid to him in a clearer under-
standing of the value of his school work.
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Subjects 4'00 to 4199 (see page 66)
4'021, 41022. Freehand Drawing. Includes drawing from the cast and

architectural ornament in charcoal, pencil or pen and ink, also quick sketching
direct from the human figure.

4'031, 4'082. Freehand Drawing. A continuation of 4'022. Drawing from
the nude, memory drawing, and direct pen-and-ink sketching from the figure.

4'041, 4042. Freehand Drawing. A continuation of 4'032. Drawing from
the nude, memory drawing, and direct pen-and-ink sketching from the figure.

4'051, 4'052. Freehand Drawing and Decorative Design. Advanced work
open only to students who have passed 4'042. The students make life-size draw-
ings from the nude, and study the principles of decorative figure design.

4106. Graphics. The fundamental conceptions of orthographic projec-
tions and fundamental problems on lines, planes and solids with supplementary
exercises in the application of the principles of descriptive geometry to problems
of an architectural nature. Given by short lectures and individual classroom
instruction.

4'071, 4'072. Modeling. Aims primarily to develop the student's sense of
a third dimension in his study of architectural composition. Given by means
of sketch exercises in modeling wax upon a given program of an architectural
character.

4'081, 4'082. Color, Theory and Exercises. Aims to familiarize the stu-
dent with the various theories of color, both scientific and aesthetic, and to
give him practice in the use of color. Given by lectures and problems.

4'091, 4'092. Color, Design and Application. A continuation of 4'081,
4'082, the problems being of a more architectural character.

4'11. Shades and Shadows. Planned to give the fundamental knowledge
necessary for casting the conventional shadows employed in architectural design.
Given by means of drawing-room work in the nature of test exercises based on
textbook preparation. Covers the application of descriptive geometry methods
and also short methods of construction useful in practice. Textbook: Notes on
Shades and Shadows, H. W. Gardner.

4'12. Perspective. Lectures and drafting-room exercises. The first part
treats of the general theories of perspective and the methods of revolved plan
and perspective plan. The latter part is devoted to practical work involving
variations, short cuts and office manipulations.

4'13. Perspective. Lectures and classroom exercises. Consideration is
given to the fundamental phenomena of appearance, the general theory of conical
projection and its application to perspective, the method of revolved plan upon
which all shorter methods are based, curves and apparent distortion. The subject
is continued with the study of direct division, direct measurement, relations
between lines and points in the vanishing-point diagram, the cubic system
method of perspective plan, and shadows. Textbook: Principles of Architectural
Perspective, Lawrence.

4'10. Office Practice. An analysis of the methods followed in architects'
offices in the preparation of plans and specifications as well as details for a good
building.

4'211, 4,212. Office Practice. Lectures and exercises in the drafting room
to illustrate the principles governing the making of working drawings, details
and specifications. Plans of executed work are examined and discussed, and,
wherever practicable, visits are made to the buildings under discussion. The
character and use of building materials are discussed, with special referepce to
their influence upon architectural design. This subject should enable a student
without previous office experience to be of some value as a junior assistant in an
architect s office during his vacation periods.

4'22. Office Practice. An analysis of working drawings and specifications
used in the construction of buildings. Plans and specifications of a building under
construction near Boston will be examined and discussed, frequent trips made to
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the building and written reports upon its construction required. Sufficient draft-
ing of plans and details will be required to familiarize the students with the prin-
ciples governing their preparation.

4'241, 4'242. Professional Relations. Designed to give an understanding
of the professional character of the practice of architecture. In it are discussed
the personal, ethical, business and legal relations of the architect with clients,
builders, craftsmen, engineers, etc., with whom he has to work in the practice of
his profession; also the relations that should exist between the architect, his pro-
fessonal organizations and the community in which he lives. References are made
to legal handbooks upon the laws governing architecture and building, and to the
various documents that are issued by the American Institute of Architects. The
students are encouraged to take part in the discussions and to express their per-
sonal opinions. Textbooks: Handbook of Professional Practice, American Insti-
tute of Architects; Law of Architecture and Building, Clinton H. Blake, Jr.

4'25. Estimating. Designed to give the students some knowledge of the
methods used in making estimates of cost as applied to building. Students cannot
register for this course after the second exercise. Textbook: Mimeograph Notes.

4'811, 4'812. Theory of Architecture. Lectures supplementing the course
in design and closely related to it.

4-821, 4'822. Theory of Architecture. Lectures supplementing the cor-
responding course in Design and closely related to it.

4'881, 4'882. Theory of Architecture. Lectures supplementing the cor-
responding course in Design and closely related to it.

4'411, 4'412. Architectural History. A series of thirty lectures, illustrated
by stereopticon, covering the periods of Egyptian, Assyrian, Persian, Greek and
Roman architecture, supplemented by reference reading and theme writing and
fifteen hours of classroom sketching rom architectural elements.

4'418, 4'414. Architectural History. The same course as 4'411, 4'412,
omitting the classroom sketching and theme writing.

4'421, 4'422. Architectural History. A continuation of 4'412 with fifteen
illustrated lectures covering the periods of Byzantine, Romanesque, Gothic and
Renaissance Architecture, supplemented by fifteen hours of class sketching, and
by reference reading.

4'428, 4'424. Architectural History. The same course as 4'421, 4'422,
omitting the classroom sketching.

4'471 4'472. European Civilization and Art. A survey of the civilization
and art of the later Hellenic and Roman world. Method and apparatus as in
G57 of which this forms a continuation. Textbooks: Breasted, A ncient Times;
Tarbell Greek Art.

4'481, 4'482. European Civilization and Art. Modern painting: a study of
its development, problems, predominant influences, from the Renaissance to the
present time.

4'49. History of Renaissance Art. A short consideration of its relation
with mediaeval art and its consecutive phases in architecture, sculpture and
painting.

4'52. Philosophy of Architecture. A series of conferences in which archi-
tecture is considered from a theoretical rather than an historical point of view.
It serves to supplement the drafting-room instruction in design in furnishing a
rdsume of the fundamental principles of architecture and its relationship to
civilization and the other arts allied with architecture.

4'61. Town Planning. Intended to acquaint the student with the charac-
teristic -problems of the town planner, the purpose being to so equip the architect
that he may the better co6perate with either engineer or landscape architect, as
well as to acquaint him with the history and development of these arts. Lectures
accompanied by reading and work at the drafting board.

4'712. Desin I. The beginning of the study of the principles of archi-
tectural composition by means of problems. Given with individual instruction
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in the drafting room and criticism of the student's work before the class. In
combinatiou with the lectures in theory of architecture, the student is made
familiar with'the elements of buildings derived from classic precedent. It also
serves to teach the student the principles and methods of architectural drawing
and rendering. Textbook: Gromort, Elements of Architecture.

4'721 4'722. Design II. A continuation of 4712. Includes making pre-
liminary sketches, in a period of twelve hours for a given program, and developing
these sketches to a final result in a period of from four to five weeks. Also inclades
sketch problem exercises of twelve hours duration.

4'781, 4'782. Desgn I. A continuation of 4722. Extends the instruction
in the principles of architectural composition to buildings of simple requirements
and varied character. Includes making preliminary sketches in a period of twelve
hours for a given program, developing these sketches to a final result in a period
of from four to five weeks, and also sketch problem exercises of twelve hours
duration.

4'741, 4'742. Design IV. A continuation of 4732, the problems in compo-
sition being more advanced. The system of preliminary sketches, developed
problems and sketch problems is continued. Includes the preparation of the
thesis required for the Bachelor's degree.

4'751, 4'752. Design V. A continuation of 4742 in methods, the character
of the problems being of an advanced nature. Includes the preparation of the
thesis required for the degree of Master in Architecture.

4'78. Planning Principles. A study of the principles underlying all good
planning such as the logical relption to one another of the different parts of a

uilding, the arrangement of proper lighting and circulation, axial development
and balance. The student is given some practice in making sketch plava and is
required to pnake a written report upon the plan of some existing building.

4'80. Building Construction. Lectures and discussion planned to give the
student a general understanding of the different types of building construction,
the typical forms of elementary structures, and some idea of arrangements and
proportions imposed by the use of different material.

4'811. Constructive Design. Devoted to the methods of analysis and com-
putation required in elementary architectural construction, treating of the theory
of construction, loads, reactions, the design of beams, columns and various
details, a wooden roof truss, slow burning construction. Textbook: Mimeograph
Notes.

4'812. Constructive Design. A continuation of 4'811 including simple steel
framing, the plate girder and the elements of design in reinforced concrete.
Textbook: Mimeograph Notes.

4'90. Structural Drawing. Intended to supply the prelimmary knowledge
of structural steel shapes and familiarity with the use of steel handbooks neces-
sary for the study of structural design; and to give some practice in drawing.
Some elementary computation on the properties of sections is also included.
Advantage is taken of opportunities to view the work of the template and tabri-
cating shops in one or more visits to a structural steel plant. Typical shop draw-
ings of a structural steel building frame are made, including the details of a plate
girder. Textbook: Mimeograph Notes.

4'911. Structural Analysis. A consideration of fundamental problems in
stiuctural design with emphasis on the analysis of such problems and the adap-
tation to their solution of principles already acquired in the study of mathematics
and applied mechanics. Elementary forms in wood, cast iron and steel are
studied. Textbook: Mimeograph Notes.

4'912. Structural Analysis. A continuation of 4-911 including the analysis
and design of a wooden roof truss. Textbook: Mimeograph Notes.

4'921. Structural Design. Problems in architectural construction, includ
Ing general steel framing, the design of plate and box girders, with a careful
analysis of the stresses in a shallow girder. Textbook: Mimeograph Notes.
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4*922. Structural Design. A continuation of 4'921 including a heavy riveted
truss and some consideration of wind resistance.

The following satbjects are offered as General Studies. For description of
courses see Division of General Studies, page 238.

G56. European Civilization and Art.
G57. European Civilization and Art.

CHEMISTRY
Instruction in general Inorganic Chemistry is given to all stu-

dents in regular Courses except that of Architecture, throughout the
first year. The subject is designed not only to impart a knowledge of
the principles of the science and of the descriptive chemistry of the
metallic and non-metallic elements, but to constitute an introduction
to scientific methods of experimentation, observation and reasoning.

The instruction in chemical subjects is continued in the Courses
in Chemistry, Physics, Biology and Public Health and Geology, and
in those of Mining, Sanitary, Electrochemical and Chemical Engi-
neering and in Option 3 of the Course in Engineering Administration,
It includes analytical, physical, organic and industrial chemistry, as
well as elective subjects in such specialized lines as gas, oil, air,
water, food, sugar and proximate technical analysis and metallog-
raphy. In all of these subjects classroom instruction is combined with
laboratory work. Students in the Course in Chemistry devote, as a
rule, more time to these subjects than students in other courses, and
their work is, accordingly, somewhat more advanced.

Opportunities for research work under the direction of the
instructors in the various branches enumerated above are unusually
extensive, and the general and special laboratories are well equipped
for advanced work of this character.

The aim throughout all the courses of chemical instruction is to
teach the student self-reliance, to inculcate habits of accurate thought
and work, and to afford a scientific education that will fit him to cope
successfully with new scientific and technical problems.

Subjects 5'00 to 5'99 (see page 66)
INORGANIC CHEMISTRY

Undergraduate Subjects
5-00. Chemistry, Entrance. Lectures, recitations and laboratory given

during the summer to cover the entrance requirements in chemistry.
5'01, 5'02. Chemistry, Elementary. The fundamental principles of chemical

science and the descriptive chemistry of the more common elements and their
important compounds. Students who elect courses in which chemical subjects
are continued beyond the first year are given laboratory work in synthetic inor-
ganic chemistry. Students taking other courses study certain special applica-
tions of chemistry to engineering problems. Textbooks: For the chemical group
only, Blanchard and Phelan, Synthetic Inorganic Chemistry.

5'04 Chemistry Elementar. Covers in abbreviated form the subject
matter of 5'01 and 5'b2. Textbook: J. W. Mellor, Modern Inorganic Chemistry.

o5*05. Atomic Structure, Elementary. A non-mathematical presentation of
modern views on this subject.
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5-061, 5'062. Inorganic Chemistry. Presents the physical and chemical
properties of the elements and compounds. Much time is devoted to recent
investigations in inorganic chemistry.

INORGANIC CHEMISTRY
Graduate Subjects

5'07. Inorganic Chemistry, Advanced. Special topics in inorganic chem-
istry such as the chemistry of the less common elements, the more complex
reactions of the commoner elements, and reactions in non-aqueous solvents.

ANALYTICAL CHEMISTRY

(A) Qualitative and Quantitative Division
Undergraduate Subjects

5'10. Qualitative Analysis. Preliminary experiments illustrate princi-
ples and give practice in writing equations and in manipulation. The student is
required to analyze simple substances and industrial products such as minerals,
pigments, slags and alloys. Textbooks: A. A. Noyes, Qualitative Analysis;
Treadwell- Hall, Analytical Chemistry, Volume I.

5'101. Qualitative Analysis. Similar to 5'10 except for reduction in hours
of laboratory exercise.

5'11. Qualitative Analysis. Abridgment of 5'10. For students not
specializing in chemistry.

5'12. Quantitative Analysis. Volumetric and gravimetric analysis, illus-
trating the more important typical processes. Special attention is given to
manipulation, stoichiometry and modem theories of solution. Textbooks:
Treadwell-Hall, Analytical Chemistry, Volume II; Hamilton and Simpson, Cal-
culations of Analytical Chemistry.

5121. Quantitative Analysis. 5'12 with increased laboratory assignment.
5'122. Quantitative Analysis. 5'12 with increased time assignment for

water analysis.
5'18. Quantitative Analysis. Continuation of 5'12. Analysis of silicates

minerals, ores and alloys including electrolytic and electrometric methods, and
when possible, an original study of some special analytical problem.

5'181. Quantitative Analysis. 5'13 with decreased laboratory assignment
and including some Instruction in elementary gas analysis.

5'182. Quantitative Analysis. Abridgment of 5'131.
5'188. Chemical Analysis of Alloys. Analysis of iron, steel, bronze, alumi-

num alloys and bearing metals. For students in mining and metallurgy (Physi-
cal Metallurgy Option) only.

5'141. Analytical Chemistry. A composite course including qualitative
and quantitative analysis of the rarer elements; gas analysis (5'31); special
methods (5'39); applications of analysis to special industries; specifications and
interpretation of results.

5,142. Analytical Chemistry. Continuation of 5-141.
5'16. Analytical Chemistry. Special methods designed for laboratory con-

ditions of the practice school in chemical engineering.
5'18. Qualitative Analysis, Advanced. A study of the reactions of the

rarer elements and their detection. Textbook: Noyes and Bray, Qualitative
Analysis for the Rare Elements.
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ANALYTICAL CHEMISTRY
(B) Food and Water Division

Undergraduate Subjects
5'2Q. Chemistry of Water and Sewage. Chemical examination of potable

waters and sewage with lectures on the sanitary significance of the results.
5'22. Water Supplies and Wastes Disposal. Selection and treatment of

potable waters and the disposal and purification of wastes. Textbook: Woodman
and Norton, Air, Water and Food.

5'3. Sanitary Chemistry. Chemical problems in the selection and exam-
ination of water; the purification of water supplies and the treatment of muni-
cipal and industrial wastes. Laboratory technique of water purification and
sewage disposal plants.

5'25. Chemistry of Foods. Analytical methods, fundamental basis of nutri.
tion, extent, character and legal status of food adulteration. Textbook: Wood-
man, Food Analysis.

5,251. Chemistry of Foods. Abridgment of 5'25.
5'26. Food Analysis. Problems in state and municipal food control, sys-

tems of food inspection and methods of food analysis.

ANALYTICAL CHEMISTRY
(C) Technical Analysis Division

Undergraduate Subjects
5'80. Proximate Analysis. Examination of alkaloids, asphalts, inks, oils,

paints, paper, rubber, soaps, tanning materials, etc. Develops a critical spirit
of investigation rather than merely the technique of analytical methods.

5'81. Gas Analysis. The technical analysis of commonly occurring gase-
ous mixtures and consideration of losses due to waste gases. Textbooks: Gill,
Gas Analysis for Chemists or Gill, Gas and Fuel Analysis for Engineers.

5'88. Study of War Gases. Manufacture and testing of war gases and their
absorbents.

5'85. Applied Chemistry. Properties, testing and applications of paints,
oils, varnishes, lubricants, wood preservatives, alloys. Boiler scale and corro-
sion of metals are discussed.

5'87. Chemistry of Road Materials. Application and tests of bitumehs,
tars, oils, paints and chemicals used in roads and road structures.

5838. Lubricating and Fuel Oil Testing. Technology and physical and
chemical testing of the mineral, animal and vegetable oils, to determine their
applicability and safety. Means of detecting adulteration of different oils. Text-
book: Gill, Handbook of Oil Analysis.

5'881. Oil Testing and Petroleum Refining. 5'38 with increased time assign-
ment for petroleum chemistry and petroleum refining.

5'89. Special Methods. Use of the microscope, polariscope, saccharimeter,
viscosimeter, refractometer, turbidimeter, nitrometer, and precision centrifuge.

ORGANIC CHEMISTRY
Undergraduate Subjects

5'41, 5'42. Organic Chemistry L Discussion of the compounds of carbon,
typical methods of preparation, chemical and physical properties of the various
classes of compounds, sources and technical preparation of the simpler sub-
stances. Textbook: Norris, Principles of Organic Chemsstry.
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5'411, 5'421. Organic Chemistry I. Differ from 5'41 and 542 only in the
greater emphasis placed upon compounds of military importance.

e 11 . Organic Chemistry. 5'413 with one conference-recitation hour per
week additionaf

h '418. Organic Chemistry. Brief course for students not specializing in
chemistry.

5414, 5H'44. Organic Chemistry Laboratory. Ultimate analysis, organic
preparations, identification of organic compounds and special experimental

5'41, 8'425. Organic Chemistry Laboratory. Differ from 5'414 and 5'424
in the emohss placed upon compounds of military importance and in shorter
time rqu.

5'416,51426. Organic Chemistry Laboratory. Organic preparations, typical
reactions associated with each class of organic compounds and methods for their
Identification.

5'417, 51427. Organic Chemistry Laboratory. Differ from 5'416 and 5426
only in the emphasis placed upon compounds of military importance.

8,41$. Organic Chemistry Laboratory. Abridgment of 5'414 and 5'424.
For students in Engineering Administration (Chemical Engineering Option).

5'486. Organic Chemistry Laboratory. Abridgment of 5-424 for students
in Biology and Public Health.

'499. Organic Chemistry Laboratory. Abridgment of 5'424. For students
in Biology and Public Health, General Science and Electrochemical Engineering.

'4S. Powder and Explosives.
0'481. Organic and Explosives Laboratory. Closely associated with 5-424

but Including the analysis and testing of black and smokeless powder, prepara-
tion of picric acid, T. N. T., etc.

ORGANIC CHEMISTRY
Graduate Subjects

5,51T, 5'52T. Organic Chemistry I. The important principles of the
science are emphasized from a more mature point of view.

168. Organic Chemistry IM Topics, varied from ear to year, are pre-
sented, In lectures accompanied by assigned reading and disson.

5'54T. Organic Chemistry IV. A course in correlation designed to produce
a familiarity with the phenomena exhibited by organic compounds.

566, Organic Qualitative Analysis. The study of systematic methods for
the identification of organic compounds.

5'6. Technical Organic Chemistry. The factors involved in the indus-
trial application of organio chemistry.

5'67T. Chemistry of Dyes.
5'581T, 5'50T. Advanced Organic Laboratory.
5,59. Recent Advances in Organic Chemistry. Offered in alternate years.

PHYSICAL CHEMISTRY
Undergraduate Subjects

su lT, 5'6T. Physical Chemistry I and I. Topics considered are: Pres-
sumetvolume relations of gases; vapor pressure; boiling point, freezing point and
osmotic pressure of solutions; molecular and ionic theories; electrical transer-
once and conduction; reaction rate and chemical equilibria; phase eguilibria and
thermochemistry. Textbooks: Nos and SherrW, An Advaneed Course. of In-
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struction in Chemical Principles; Sherrill, Laboratory Experiments of Physico-
Chemical Principles

5'83, 5'64T. Physlcal Chemistry III and IV. Continuation of 5'62T.
Application of the laws of thermodynamics to the equilibrium of chemical reac-
tions and to the electromotive force of voltaic cells. General principles relating
to surface phenomena and to the colloidal state, atomic structure based on the
nature of radiations emitted by atoms.

5681. Physical Chemistry, Elementary. Special topics for students in
Engineering Administration (Chemical Engineering Option), Mining and Metal-
lurgy (Metallurgy Option) and Geology.

5'688. Physical Chemistry, Elementary. Special topics for students in
Mechanical Engineering.

5'684. Physical Chemistry, Elementary. Special topics for students in
Biology and Public Health.

PHYSICAL CHEMISTRY
Graduate Subjects

5'71T, 5'72T. Physical Chemistry. For graduate students who have not
had the equivalent of 5'62T. Teittbook: Noyes and Sherrill, An Advanced Course
of Instruction in Chemical Principles.

5'78. Free Energy. Discussion of methods for determining the free energy
of substances, and a systematization of such values. Textbook: Lewis and Rtin-
dall, Thermodynamics and the Free Energy of Chemical Substances (for supple-
mentary reading).

5'741, 5-742. Kinetic Theory of Gases, Liquids and Solids. Textbook:
J. H1. Jeans, Dynamic Theory of Gases.

5'75T. Thermodynamics. The principal general equations of thermody-
namics from the entropy point of view.

5'76. Thermodynamics and Chemistry. The development of equations
for the treatment of chemical reactions and of equilibria in chemical systems.
Textbook: Gibbs, Thermodynamics.

5'77. Thermodynamics and Chemistry. The phase relations for hetero-
geneous systems are treated, special attention being given to binary mixtures
Textbook: Roozeboom, Die leterogenen Gleichgewichte.

5178T. Quantum Theory Applications. The historical development and
applications of the quantum theory. Textbooks: Sommerfield, Atomic Structure
and Spectral Lines; Crowther, Ions, Electrons and Ionizing Radiations.

5'79T. Theory of Solutions.

SPECIAL TOPICS IN CHEMISTRY
5'81T. Chemical Literature I. Reading and discussion in German and

French.
5'82T. Chemical Literature II. Methods of using the journals, books and

indexes.
5'82T. History of Chemistry.
5'842. Optical Methods.
5'843. Engineering Chemistry.
5'851. Methods of Electrochemical Analysis.
5,852. Organic Physical Chemistry. Alternate years. (Not offered in

1929-30.)
5 858, 5-854. Sub-Atomic Chemistry.
5'855. Theories and Applications of Catalysis.
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RESEARCH
5'90. The Logic of Scientific Inquiry. Discussion of the methods used in

making an inquiry into the phenomena of nature; uses of reasoning and of the
relations between logic and experiment.

5'911, 5'912. Journal Meeting in Inorganic Chemistry.
58921, 5'922. Journal Meeting In Organic Chemistry.
5"981, 5'982. Journal Meeting in Physical Chemistry.
5'941, 5942. Research Conferences In Inorganic, Organic or Physical

Chemistry.
5'96. Thesis Conference.
8'961 5962. 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 acceptance. The student may select a problem in
inorganic, analytical, organic or physical chemistry.

5898. Research. Research for any of the advanced degrees in inorganic,
analytical, organic or physical chemistry.

ELECTRICAL ENGINEERING

The instruction in Electrical Engineering aims to give a founda-
tion in those principles of electricity and magnetism upon which rest
the development and the advancement of the electrical arts. Co-
ordinated with this instruction in the theory of electricity and magnet-
ism, and enforcing it, are courses on the larger problems of engineer-
ing, together with the work in the laboratories, embracing a study of
the instruments, methods and plant used in modern electrical engi-
neering practice, special emphasis being laid on a study of sources of
error, economy of time and precision of results.

The unusually extensive equipment of the Augustus Lowell
Laboratory of Electrical Engineering makes it possible to familiarize
the undergraduate student with the various types of apparatus and
the engineering methods with which he will be brought into contact
in his later professional work, and also affords opportunity for gradu-
ate students to carry out original investigations. The latter oppor-
tunities are enhanced by the large libraries and research laboratories
of the department.

Excursions to important industrial works with which the vicinity
of Boston abounds keep the students in touch with present practice
in electrical engineering.

In Course VI-A the instruction and experience in shop and office
processes and in public utility management are added to the scien-
tific instruction of Course VI.

Subjects 6100 to'6'99 (see page 66)
6100. Principles of Electrical Engineering (Electric, Dielectric and Mag-

netic Circuits). Recitations and problems. Fundamental concepts of electrical
engineering and the laws of the electric, dielectric and magnetic circuits. Text.
book: Tinbie and Bush, Principles of Electrical Engineering.

6-01. Principles of Electrical Engineering (Direct-Current Machinery).
Recitations and supervised problem work. Mathematical and physical interpre.
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tation of the principles underlying the design, construction and performance
of direct-current machinery. Textbook: Langsdorf, Principles of Direct-Current
Machines.

6'02. Principles of Electrical Engineering (Alternating Currents and Alter-
nating-Current Transformer). Recitations and supervised problem work. Mathe-
matical and physical interpretation of alternating currents and alternating-current
transformers for power and communications, including single-phase and poly-
phase alternating currents, vector representation, use of complex quantities,
effective values, power, non-sinusoidal waves, series circuits, and the transformer.
Textbooks: Lawrence, Principles of Alternating Currents ; Lyon, Problems in Elec-
trical Engineering; Lawrence, Principles of Alternating-Current Machinery; Lyon,
Problems in Alternating-Current Machinery, Second Edition.

6'091. Principles of Electrical Engineering. First half of 6'02.
6028. Principles of Electrical Engineering. Last half of 602 and first half

of 6'08.
6'08. Principles of Electrical Engineering (Continuation of Alternating-

Current Machinery). Recitation and supervised problem work. Discussion of
the different types of rotating alternating-current machinery for the generation
and distribution of power. (The transformer is discussedin 6'02.) Text books:
Lawrence, Principles of Alternating-Current Machinery ; Lyon, Problems in Alter-
nating-Current Machinery, Second Edition.

6'081. Electrical Engineering Principles. First half of 6'03.
6'02. Principles of Electrical Engineering. Last half of 6'03.
6*04. Principles of Electrical Engineering. Recitation and supervised prob-

lem work. A general survey of transmission line problems, calculation of line
constants, short line solutions, skin effect, corona, insulator stresses and isula.
tion breakdown, hyperbolic function solution of long line problems, graphical
methods, circle diagrams, inductive interference, trazisients, system stability,
solution of networks. Textbook: Woodruff, Principles of Electrsc Power Trants-
mission and Distribution.

6,041. Principles of Electrical Engineering. First half of 6'04.
6'042. Principles of Electrical Engineering. Second half of 6'04.
6'06. Principles of Electrical Engineering (Electric and Magnetic Cir-

cuits). Recitations and supervised problem work. Fundamental concepts of
electrical engineering and the laws of electric and magnetic circuits. Textbook:
sombie and Bush, Principles of Electrical Engineering.

6'07. Principles of Electrical Engineering (Direct-Current Machinery and
Alternating Currents). Recitations and supervised problem work. Principles
underlying the construction and performance of direct-current machinery, and
an introduction to the theory of alternating currents. Textbooks: Langsdorf,
Principles of Direct-Current Machinery; Lawrence, Principles of Alternating Cur-
rents; Lyon, Problems in Electrical Engineering.

6'06. Principles of Electrical Engineering (Alternating-Currents and Alter-
nating-Current Transformer). Recitations and supervised problem work. The-
ory of single and polyphase alternating-curents and of the alternating-current
transformer. Textbooks: Lawrence, Prsnciples of Alternating Currents and Prin-
ciples of Alternating-Current Machinery; Lyon, Problems in Electrical Engineering
and Problems in A lternating-Current Machinery, Second Edition.

6'00. Principles of Electrical Engineering (Alternating-Current Machinery
and Electric TransmInsIon). Recitations and supervised problem work. Con-
tinued study of alternating-current machinery and problems involving local dis-
tribution networks carrying heavy currents, Textbooks: 4iu'rence, Principles of
Alternating-Current Machinery; Lyon, Problems in Alternating-Current Machinery,
Second Edition.

6'121. Principles of Electrical Engineering (Alternating-Current Theory).
Recitation and problem work on alternating-current theory, including vector
representation, use of complex quantity, vector values, power, impedance, react-
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ance, parallel and series circuits, single-phase and polyphase currents. Text-
books: Lawrence, Principles of Alternating Currents; Lyon, Problems in Electrical
Engineering.

6'122. Principles of Electrical Engineering (Electrical Machinery). Reci-
tation and problem work. Theory and operation of transformers, alternators,
alternating-current motors, synchronous converters, and direct-current machines.
Electrical principles are discussed in connection with the operation of the above
electric machinery, rather than in connection with design. Textbooks: Lawrence,
Principles of Alternating-Current Machinery; Langsdorf, Principles of Direct-
Current Machines; Lyon, Problems in Alternating- Current Machinery.

6'128. Principles of Electrical Engineering (Transmission of Electrical
Power and Communication). Recitations and problem work on the principles
underlying high and low tension transmission and distribution of electric power;
the fundamental theory of electrical communications, together with their appli-
cations to railroad signals, telegraph and telephone.

6'20. Power Transmission Equipmeut. Construction and characteristics of
the equipment employed in the transmission of electric power and application to
transmission line design.

6'21. Industrial Applications of Electric Power. Lectures on engineering
electricity in industry with the aim to establish scientific bases for applications
to motor drives, electric heating, electric lighting, load cycles and their con-
nection with the economical use of electric power. Problems involving duty
cycles, handling of materials, machining metals and electric furnaces and ovens
are used to illustrate these features.

6'221. Central Stations. Lectures dealing with thermal principles and
economic considerations influencing the generation of electric power. The gen-
erating staion is studied with regard to those factors which influence the energy
consumption per unit of electrical energy output; the layout and calculation of
heat balance and flow diagrams; the economic considerations affecting the selec-
tion of site and machinery and arrangement of plant; the physical layout of the
electrical bay, turbine plant and boiler plant; study of load curves; and analysis
of the cost of electric energy.

6'222. Central Stations. Lectures dealing with the theoretical electrical
principles and economic considerations influencing the generation of electric
power. The generating station is studied as regards influence of bus layout
and reactor location on synchronizing power, limitation of short circuits currents,
maintenance of bus voltage and transfer of power under normal operating con-
ditions; the operation of synchronous machinery under short circuit conditions;
principles of relay selection and applications for generating stations; the layout
and design of the cell structure for the electrical equipment; factors influencing
selection of electrical equipment.

628. Electrical Equipment of Buildings. Lectures on the design of electric
wiring, lighting and elevator systems for buildings. Textbook: Cook, Interior
Wiring.

6'241, 61242. Electric Railways. An introductory course of lectures and
recitations covering the application of electric power to local and trunk line
transportation. Essential calculations are made, such as speed-time curves,
energy consumption and simple distribution layouts. Various systems, service
requirements and existing electrifications are also discussed from economic and
engineering viewpoints.

6,251. Electric Machinery Design. Direct-current and induction machines.
Materials of construction, methods of construction, and the influence of the
various factors of design on manufacture and operation of machines are considered.

6'252. Electric Machinery Design. Design of transformers and synchro-
nous machines, primarily a continuation of 6-251 but also complete within the
term.

6'27. Illumination. Lectures and discussions, dealing with production
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measurement and utilization of light together with a survey of the bearing of
lighting on industrial production, sanitation and factory welfare industrial codes,
street lighting and headlighting. Textbook: Cady and Dates, illuminating Engi-
neering.

6'281. Principles of Wire Communication. The problem of transmission
over long fines with distributed constants in the steady state, including composite
and loaded lines. Exchange area and toll transmission, repeaters, balancing net-
works, elementary filters and carrier telephony.

6'282. Principles of Radio Communication. Elementary theory underlyin
radio communication. Circuits under free and forced vibrations are discuss
with special emphasis upon their applications to radio. High-frequency power
sources are described and some attention is given to the thermionic oscillator as
a power source. Modulation, demodulation and amplification by present methods
are studied in some detail. Some time is spent on general applications of ther-
mionic tubes.

6'29. Storage Batteries. Theory, construction, care and application of
storage batteries. Fifteen lectures. Given in one term of fourth year if applied
for by six or more students.

6'101. Principles of Electrical Communication. Principal systems of teleg-
raphy, telephony and radio in practical use with reference to the principles
and modes of operation.

6'102. Principles of Electrical Communication. Some time is spent on
general network theory including communications transformers, equivalences
among three terminal networks, and electrostatics. The subject of units is con-
sidered in preparation for the remainder of the term's work which is on the
general subject of ionic conduction.

6'811. Principles of Electrical Communication. General treatment of the
principles of ionic conduction in gases and in vacua. A comprehensive study is
made of the characteristics of thermionic tubes and of gaseous conduction tubes
in use today with special emp hasis upon their engineerng applications and lim-
itations as circuit elements. The work includes a consideration of networks con-
taining such circuit elements as a part.

6'812. Principles of Electrical Communication. Alternating currents steady
state transmission over uniform unloaded and loaded lines. Wave propagation
over transmission conductors and in free space. Concept of electric wave filter
operation in the steady state. A brief theoretical consideration of skin effect.
Radiation from simple antenna systems.

6'880. Electrical Communications Laboratory. Embraces in general the
subject matter of 6'331 and 6'332, but is not so extensive.

6'881, 682. Electrical Communications Laboratory. Offers problems in
the manipulation and study of various apparatus involved in communications
measurements with the purpose of intimately associating theoretical deductions
with actual observations upon which they are based and of stimulating the stu-
dent toward an appreciation of the value of creative experimental investigation.
The work includes bridge measurements, vacuum tube measurements and arti-
ficial line measurements including those at radio frequencies. Textbook: Com-
munications Laboratory Notes.

6,40. Elements of Electrical Engineering. Recitations and problems. Appli-
cations of the general principles of the electric and magnetic circuit to the genera-
tion, distribution and utilization of direct and alternating-current power. Text-
book: Hudson, Engineering Electricity.

6,41. Elements of Electrical Engineering. Recitations and problems. Appli-
cations of the general principles of the electric and magnetic circuit to the gen-
eration, distribution and utilization of direct and alternating-current power.
Textbook: Hudson, Engineering Electricity.

6'42. Elements of Electrical Engineering. Recitations and problems. Appli-
cations of the general principles of the electric and magnetic circuit to the gen-
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eration, distribution and utilization of direct and alternating-current power with
special reference to ordnance service. Textbook: Hudson, Engineering Electricity.

6'48. Generation and Distribution of Electric Energy. Lectures and prob-
lems dealing with the thermal, economic and electric.principles of electric gener-
ating stations, the electric principles and economic considerations affecting the
distribution of electric energy and an analysis of the cost of electric energy.

6'44. Electric Transmission and Control. Lectures and problems. Theo-
retical principles and economic considerations influencing the transmission of
electrical energy. The effect of hydro-electric generating equipment on the power
limits and stability of the transmission system.

6'451, 6'452. Alternating Currents and Alternating-Current Machinery.
Principles of alternating currents and alternating-current machinery with special
reference to mechanical and naval problems. Given especially for students in
Course XIII-A and adjusted each year to meet the requirements of these students.
Textbooks: Electrical Engineering (1925), C. V. Christie, Reference Book; A Course
in Electrical Engineering, Vol. II, C. L. Dawes.

6'46. Industrial Applications of Electric Power. Similar in material to 6'21,
but with considerably less outside preparation required.

6'801, 61502. Electrical Engineering Seminar. A series of papers and con-
ferences of the junior instructing staff and of students who are candidates for
advanced degrees in electrical engineering, held for the purpose of reviewing the
development of the arts and sciences relating to electrical engineering, and study-
ing the trend of their advancement and particularly the effect of scientific research.

Much attention is given to the reactions observable between scientific dis-
coveries and the practice of design, manufacture, operation and management and
also the reactions observable between scientific and social development.

A collateral object of the subject is to impress upon the members of the
seminar the most effective methods of collecting, analyzing and presenting data
and copclusions in a comprehensive technical subject.

6'511. Electric Circuits. Methods of solving problems concerning power
networks. The theory of multi-circuit transformers. Treatment of unbalanced
circuits by the method of symmetrical components with applications. The intro-
duction and effect of harmonics with particular reference to the harmonics caused
by transformers. A comprehensive graphical treatment of transmission systems,
particularly in a steady state. Textbook: Dahl, Electric Circuits - Theory and
Applications, Vol. 1.

61512. Electric Circuits. The problem of the maintenance of synchronism
in, and the behavior of the machines connected to, a transmission system during
disturbances. A comprehensive exposition of analytical and graphical methods for
the determination of power limits and stability. Analysis of transients in lumped
circuits with constant and variable parameters. Discussion of some of Heaviside's,
Wagner's and Carson's formulas. Traveling waves on lines, over-voltage due to
surges, reflections at junctions and terminals, and other matters relating to tran-
sients on long lines. Textbook: Dahl, Electric Circuits - Theory and Applications,
Vol. 1.

61513. Electric Circuits. Transient stability of power systems during dis-
turbances. The point-by-point method of analysis. Discussion of methods for
improvement of stability, such as recent developments in exciters, improved con-
trol of exciter circuits, etc. A comprehensive analysis of transients in lumped cir-
cuits with variable parameters (for instance, circuits containing iron, circuits in
which arcing occurs during switching, etc.) Discussion of some of Heaviside's,
Wagner's and Carson's formulas and of certain traveling-wave problems which
have not been treated in preceding courses in electric circuits.

61521. Advanced Alternating-Current Machinery. Application of the
method of symmetrical phase components to the study of synchronous and induc-
tion machines when operating in the steady state under unbalanced conditions.
Determination of the heat loss developed in conductors embedded in slots when
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carrying alternating currents. The effect of stranding and of special shapes of
conductor.

6'22. Advanced Alternating-Current Machinery. Application of harmonic
analysis to synchronous and induction machines, particularly in regard to the dis-
tribution of flux in the air gap and its effect upon the generated e.m.f., the power
developed, the iron losses and in causing vibration. Behavior of alternating-cur-
rent machines in the transient state under both balanced and unbalanced condi-
tions. The effect of sudden changes in the terminal potential, such as produced
by short circuit. Also the effect of sudden changes in the load torque.

61681,6'182. Organization and Administration of Public Service Companies.
Lectures associated with a large amount of reading, studying of financial and oper-
ating statistics and forms of organization, and further associated with written dis-
sertations by the students on important topics. The characteristics of corpora-
tions, their utility to society and the reasons for adopting this form of organization
for public service companies, The general problems of the public service com-
panies of various classes, including their best internal organization; the compara-
tive features of operating companies and holding companies; the financial condi-
tions in public service companies compared with those in ordinary businesses with
which the general public is more familiar; the relations of assets; the turnover of
capital, risks in the business, and available rewards to owners and employees;
rates of charge for service, valuation of property, limitations on rate of return to
capital, the relation of financial reserves to investment in plant; the influence of
the character of the organization and its personnel on economics of operation, on
excellence and reliability of service, the duties of public utility companies and
their public relations.

The intention is to give the students a knowledge of the characteristics of and
the place held in the national life by public service companies, to the extent needed
by electUical engineers and others who have to do with engineering and administra-
tion in association with such companies.

6'541, 6542. Power Generating Stations. The theoretical principles and
economical considerations relating to electric generating stations, thermal effi-
ciency and commercial economy of the different steam cycles, reheating, regenera-
tion, binary cycles; the effect of load factor and the load curve on station design;
feed water heating for maximum thermal economy, layout and calculation of heat
balances; the limitation of short-circuit currents; maintenance of voltage and
stability; the calculation of short-circuit currents and the selection of circuit break-
ers. The control and transfer of power under normal operating conditions as
influenced by the bus layout of the generating station; principles of relay char-
acteristics and their selection and- applications within the station.

The theoretical work is supplemented by studies of electric power generating
station practice with regard to physical layout of the electricol bay of the generat-
ing statiofn with three phase and isolated phase arrangement; layout and design of
cel structure for electrical equipment; layout of turbine and boiler plant.

6'51, 6152. Railroad Electric Traction. Aims to give thorough technical
grounding in the fundamentals of railroad electric traction, with sufficient eco-
nomic background to insure an appreciation of transportation in general and
electrification in particular. Stress is laid on current developments at home and
abroad.

The subject covers the equipment, operation and mechanical design of rolling
stock; energy consumption and economy; study of distribution systems; prelimi-
nary estimates and proposition work involving the application of the principles
discussed throughout the year. Specialized details of design are necessarily
omitted.

6'561, 6'562. Principles of Electrical Communications. The first term
covers the theory of electric filters, their design and application. Some time is
spent introducing the subject in order to emphasize general network theory and
to show the relation of such filters to their parallels in acoustics and opties.

The second term covers the more advanced study of electron tubes and their
association with electric circuits and apparatus. Emphasis is placed upon the
graphical solution of certain typical problems.
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6'57. Ilumination. Reading and discussion of advanced problems.
658. Operational Circuit Analysis. A study of the fundamental properties

of circuits by means of the Heaviside Operational Calculus. The substantiation
of this method by classical analysis, especially by the Fourier Integral. Special
circuit problems such as that of traveling waves on transmission lines. Text-
book: Bush, Operational Circuit Analysis.

6'651, 6'652. Electric Power Distribution. The theoretical and economical
principles of electric power distribution and the systems which are used for the
purpose. The distribution system is studied relative to the limitation of short-
circuit currents, maintenance of voltage, general theor of short-circuit and power
transients, and the control and transfer of power. Secondary distribution net-
works are studied relative to the division of load betweentransformers, transformer
spacing, and the various types of alternating-current and direct-current systems.
The economic considerations of distribution systems and secondary networks are
studied relative to the effect of load characteristics such as demand diversity
factors, load density, increase in load, transformer and sub-station location and
capacity, conductor size and system peaks. The theoretical principles of relay
selection and application are studied. The structures of typical schedules of rates
of charges for electric service are analyzed.

6'661, 6'662. Principles of Electric Machine Development. Design of
direct-current and alternating-current machines. The fundamental principles of
the magnetic circuit, the circuits of heat flow and of air flow as exemplified in
such machines. Predetermination of cl-aracteristics. The relation of changes in
design to changes of the inductance of machines, and of the starting and pull-out
torques of motors. The effect of shape of the pole face in alternating-current and
direct-current machines. Methods of applying machine characteristics to the
calculation of short-circuit currents. Flux Plotting. Methods of predetermining
losses. Special construction to minimize losses. Special types of armature and
field windings of direct-current machines (interpole windings, pole face windings,
multiplex windings, and other special windings). Commutation. Regulation.
Speed variation in motors. Various formulas are compared, their derivation
studied, their agreement with tests investigated and rational improvements
analyzed.

670, 6'71, 6'72. Electrical Engineering Laboratory. Study of technical
electrical measurements and dynamo-electric machiner .For urposes of admin-
istration, the work is divided into two parts: (a) Technical Electrical Measure-
ments. - The work in technical electrical measurements consists of ten exercises
in the first term of the third year, seven in the second term of the third year.
Particular attention is given to tests to deteriine the character and behavior of
the materials of electrical engineering under various circumstances and to the
study of electrical measuring instruments. The laboratory exercises are supple-
mented by a series of conferences in which the general subject of technical electrical
measurements is discussed. (b) Dynamo-Electric Machinery. - The work in
dynamo-electric machinery consists of ten exercises in the first term of the third
year, seven in the second term of the third year and ten in the first term of the
fourth year. The tests in the third year include the determination of the char-
acteristics, efficiency, regulation and heating of direct-current machinery and
transformers. In the fourth year tests for efficiency, heating, regulation and the
like are made on alternating-current machaies. The laboratory exercises are
supplemented by conferences. Preliminary reports are prepared and submitted
by students before performing each experiment in the laboratory. Textbooks:
(a) Laws, Electrical Measurements; Special Directions for Measurements Division.
(b) Instrucions for Students in Electrical Engineering Laboratory, Sixth Edition,
1929i Ricker and Tucker, Electrical Engineering Laboratory Experiments, Second
Editson.

6'78. Electrical Testing, Advanced. Opportunity is offered to advanced
students to obtain additional training in electrical testing through the solution
of special problems selected to meet the needs of the individual student.

6'74. Electrical Englneekring Laboratory. The work is laid out in accord-
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ance with the needs of the individual student. It covers a variety of special
problems on direct- and alternating-current machinery and transformers. Stu-
dents are encouraged to work out original problems approved by the instructor
in charge.

6,75. 6'76, 677 6'78. Electrical Engineering Laboratory. Laboratory
exercises devoted to the study of technical electrical measurements and dynamo
electric machinery. The subject matter is similar to that of 670, 6'71, 6'72.
Textbooks: Same as for 6-70, 671, 672.

6'781. Electrical Engineering Laboratory. A course of twelve experiments
in alternating-current machinery.

6'79, Electrical Measurements. Laboratory exercises devoted to the study
of the more fundamental electrical and magnetic measurements and including the
testing of the various electrical instruments in common use.

6'80. Electrical Engineering Laboratory. Intended for those students who
desire to do more than the regularly required amount of undergraduate work in
the Electrical Engineering Laboratory. The experiments are arranged to suit
the requirements of the individual student.

6'81, 6'82, 6'88. Electrical Engineering Laboratory. Laboratory exercises
devoted to the study of technical electrical measurements and dynamo-electric
machinery. Similar to 6'70, 671, 6'72.

6'84. Electrical Engineering Laboratory. Consists of experiments designed
to illustrate the fundamental principles and operating characteristics of direct
and alternating-current machinery. Textbooks: same as in 6'85.

6'85. Electrical Engineering Laboratory. Eleven exercises designed to
familiarize students with the elements of technical electrical measurements and
with the characteristics and operation of the ordinary'types of electrical ma-
chinery. Textbooks: Ricker and Tucker, Electrical Engineering Laboratory
Experiments, Second Edition; Instructions for Students in Dynamo Laboratory,
Sixth Edition, 1929.

6*86. Electrical Engineering Laboratory. Seven exercises similar to 6'85.
6'871, 6'872. Electrical Engineering Laboratory. Twelve experiments

designed to illustrate the operating characteristics of the common forms of
alternating-current machinery and the execution of some of the more important
acceptance tests. Given especially for students in Course XIII-A and adjusted
each year to suit their requirements. Textbooks: Ricker and Tucker, Electrical
Engineering, Laboratory Experiments; Instructions for Students in-Electrical Engi-
neering Laboratory, Sixth Edition, 1929.

6'88. Electrical Engineering Laboratory, Study of electrical measurements
and the testing of dynamo machinery.

In electrical measurements the students calibrate portable indicating instru-
ments of the types later used in the testing of dynamo machinery. Watt-hour
meters and instrument transformers are also calibrated.

In the dynamo machinery laboratory, operating tests are made on shunt,
series, compound and interpole motors, on shunt and compound generators singly
and in parallel, on the balancer set and the three-wire system. The operatig
characteristics of the above are determined by means of load and no-load runs.
Heat run acceptance tests are made. Transformers, alternators, induction and
synchronous motors as well as other types are tested for performance charac-
teristics.

Each laboratory exercise is preceded by a conference, and a preliminary
report is prepared by the student. In the final report the student is required to
analyze and explain the results obtained in the tests. Textbooks: Ricker and
Tucker, Electrical Engineering Laboratory Experiments; Instructions for Students
in Dynamo Laboratory, Sixth Edition, 1929.

689. Electrical Engineering Laboratory. Nine laboratory exercises similar
in subject matter to those of 6'85. Textbooks: same as 6'85.

61901 to 6,90. Manufacturing Practice. These numbers cover the manu-
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facturing subjects taken by the co6perative students at the various plants of the
General Electric Company. The major portion of the assignments are to the
Lynn works and the remaider to the Schenectady, Pittsfield and Erie works of
this company. The students are not all assigned to the same jobs; neither are
they always assigned-to the same departments. The following is the list of the
various departments to which students are assigned and it also indicates the
approximate order in which the manufacturing practice is given.

General Electric Company
Machine Shop Training Room, Assembling and Inspecting. Armature

Winding.
Drafting and Design, including work on Motors, Transformers and Turbines.
Foundry Practice.
Standardizing Laboratory and Meter Testing.
Direct-Current Motor Test.
Alternating-Current Motor Test.
Illumination Department.
Transformer Test.
Turbine Test.
Factory Production.
Air Compressors.
Power Plant.
Research in various departments including the Lynn, Schenectady and

Pittsfield Research Laboratories.

These courses also include a series of weekly lectures on Manufacturing
Methods given by the various heads of departments. Each student is required
to submit a report on each lecture and these reports are read by the lecturer and
by the English Department of the Institute.

6'901. Manufacturing Practice. First term's work at plants of General
Electric Company.

6'902. Manufacturing Practice. Second term's work at plants of General
Electric Company.

6'908. Manufacturing Practice. Third term's work at plants of General
Electric Company.

61904. Manufacturing Practice. Fourth term's work at plants of General
Electric Company.

6*911 to 6'984. A Public Utility Practice. The courses in Public Utility
Practice are given by the Edison Electric Illuminating Company, the Boston
Elevated Railway Company and Stone & Webster, Inc. The various departments
to which the students are assigned are listed below in the approximate order in
which the work is given.

Edison Electric Illuminating Company of Boston
Maintenance of Line Departments.

Repair and Testing of Transformers.
Locating and Repairing Trouble in Low and High Tension Lines, both

Overhead and Underground.
Standardizing and Testing Departments.

Standardizing the various types of Electrical Equipment.
Steam and Chemical Tests.
Electrical Tests on Power House and Substation Equipment.
Transmission Lines and Electrical appliances of all kids.

Steam Division of Generating Department.
Boiler Room, Repairs, Piring, Tests, Turbine Work and Operating.

Electrical Division of the Generating Department.
Operating and Repairin Electrical Generating Equipment.



ELECTRICAL ENGINEERING

Sals Department.
Office Methods.
Rate Cornputing.
Power Est t and Coninercial Engineering.

Installation Department.
Testing and Repair of Meters.
Maintenance of Street Lighting System.
Installing and Maintaining Service to Customers.

SuPly Department.
Purchasing, Receiving, Inspecting and Shipping.

Electrical Engineering Office.
Scientific Research and Study covering the many Public Utility Problems.

Boston Elevated Railway Company
Department of Rolling Stock and Shops.

Car House Pits.
Rapid Transit Shops.
Armature Shop.
Machine Shop.
Truck Shop.

Maintenance Department.
Engineering Division.
Architectural Division.
Everett Car Shop.
Tie Plant and General Yard.
Accounting and Inspection.
Surface Lines Division.
Repairs, Installation and Welding, etc.
Rapid Transit Lines.
Track, Steel Maintenance and Erection Division.
Signal Division.
Building Division.

Transportation Department.
Switchman, Conductor, Motorman.
Time Table and Traffic.

Power Department.
Wire and Conduit Division.
Power Station and Substation.
Electrical Engineering.

Miscellaneous Work.
Civil Engineering.
Mechanical Engineering.
General Manager's Office.
Special Work.

Stone & Webster, Inc.
Boston Office.

Messenger Service.
Drafting - Electrical, Steel, Mechanical, Concrete and Architectural

Drawings.
Construction Department.

Surveying, Foundations, Concrete Construction, Steel Work, Mechanical
and Electrical Installations.

Statistical Department.
Analysing and Tabulating Data of Variou- Construction and Operating

Pro'ects
Cost counting.
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Operating Department.
Operation of Gas Plants, Electrical Power Plants, Experience in Boiler

House, Generating and Switching Departments.
Special Assignment.

Final Assignment will be in that department of the Company in which the
student desires to specialize.

6'911. Public Utility Practice (Edison). First term's work at the plants of
the Edison Electric Illuminating Company of Boston.

6,012. Public Utility Practice (Edison). Second term's work at the plants of
the Edison Electric Illuminating Company of Boston.

6'918. Public Utility Practice (Edison). Third term's work at the plants
of the Edison Electric Illuminating Company of Boston.

6'914. Public Utility Practice (Edison). Fourth term's work at the plants
of the Edison Electric Illuminating Company of Boston.

6'921. Public Utility Practice (Elevated). First term's work at the plants of
the Boston Elevated Railway.

6'922. Public Utility Practice (Elevated). Second term's work at the plants
of the Boston Elevated Railway.

69128. Public Utility Practice (Elevated). Third term's work at the plants
of the Boston Elevated Railway.

6124. Public Utility Practice (Elevated). Fourth term's work at the plants
of the Boston Elevated Railway.

6'981. Public Utility Practice (Stone & Webster). First term's work at the
plants of Stone & Webster, Incorporated.

6'982. Public Utility Practice (Stone & Webster). Second term's work at
the plants of Stone & Webster, Incorporated.

6'988. Public Utility Practice (Stone & Webster). Third term's work at the
plants of Stone & Webster, Incorporated.

6'984. Public Utility Practice (Stone & Webster). Fourth term's work at
the plants of Stone & Webster, Incorporated.

6'941 to 6'944. Communications Practice. These numbers cover the Com-
munications work taken by the co6perative students at the various plants and
laboratories of the Bell Telephone System. The first assignment is spent in the
Western Electric Company's Plant at Kearny, N. J., and with the installation
department in or near New York City, the second with the New York Telephone
Company and the third in the Bell Telephone Laboratories in New York City.
The fourth training period is spent with any one of these organizations, depending
upon the individual interest of the students.

6'941. Communications Practice. First term's work at the plants of the
Bell System.

6'942. Communications Practice. Second term's work at the plants of the
Bell System.

6-948. Communications Practice. Third term's work at the plants of the
Bell System.

6'944. Communications Practice. Fourth term's work at the plants of the
Bell System.

.1
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BIOLOGY AND PUBLIC HEALTH
The Department aims to prepare men for the following fields of

professional work:
Biological Research and preparation for medicine
General Sanitation and Public Health Engineering
Public Health Administration
Industrial Hygiene
Food Technology
Fisheries Technology
Biochemistry and Fermentations

The first two years of the work in this Department are largely
devoted to the subjects of mathematics, physics, chemistry and those
of general cultural character. A foundation course in Biology is given
in the second year. In the third and fourth years the work is largely
of an essentially professional character. Special emphasis is laid on
the instruction in anatomy, physiology and bacteriology. The dis-
tinctly professional subjects fall into three distinct groups dealing
with the more important aspects of bacteriology, public health, tech-
nology and conservation of foods, and the problems of fermentation
and biochemistry.

The aim of the instruction in the lower years is to give a solid
foundation; in later years, to develop professional attainment.

The first option, public health, stresses the application of biology
and bacteriology to individual and community health. It forms an
excellent preparation for the varied and highly technical types of
service in the municipal and state departments of health or in the
great non-official health agencies; for research or technical positions
in laboratories or in the manufacture of biologic products and for
teaching. This course is especially recommended as a foundation for
the study of medicine and gives excellent preparation for the best
Class A medical schools.

A modification of this program with the introduction of engi-
neering subjects has been set up, which prepares men for the type of
work known as public health engineering. It includes the planning,
supervising and control of water supplies and waste disposal systems;
the engineering supervision of milk supply; the development of
engineering projects for securing healthful environment through
proper housing; the elimination of dangerous pests; drainage, etc.

The second option, industrial biology, is designed especially for
those who wish to enter the broad field of food engineering or fermen-
tation. Rapid development is taking place in fisheries, food preserva-
tion and fermentation industries, and bacteriology and biochemistry
are essential subjects for men entering these fields. In the curriculum
for Option 2, the subjects designated a meet the requirements of the
fishery industries, while those marked b serve to prepare students for
technical careers in the fermentation and packing industries in gen-
eral. In this option, engineering and business subjects may be elected
to fit men thoroughly for the industries to be served.
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Subjects 7'00 to 7'99 (see page 66)
7'01. General Biology. An introduction to the study of living things.

Essentially a general discussion of the fundamental facts and principles common
to all the biological sciences. Elementa and preparatory in character and in
aim. Textbooks: Textbook of Zoology, Galloway and Welch, Fourth Edition.

7'011. Methods of Teaching General Biology. Designed to give a funda-
mental knowledge of biology as illustrated by the study of a simple plant and
animal in contrast with a complex plant and animal. The course will briefly
survey the plant and animal kingdoms by the actual study of carefully selected
types.

In addition, excursions will be planned to nearby points rich in biological
material.

The general plan followed is one which has been used with great success in
Boston schools, and is designed especially to give teachers of biology suggestions
and specific illustrations of the materials and the methods which have been found
most satisfactory in high school teaching. Given in Summer Session only. Text-
books: Brown, Textbook of Botany, Ginn and Company; Hegner's College Zoology,
Macmillan, or any standard college textbook.

7'08. Theoretical Biology. Advanced lectures and recitations in general
biology designed to acquaint the student with the principal theories and hypoth-
eses wich have played an important part in the development of biological
science, and particularly of those which underlie the more fruitful research work
of the present day. Tfie two major problems discussed are heredity and mor-
phogenesis. Special reading assigned. Textbook: Castle, Genetics and Eugenics.

7'05. Microscopy of Fibres. A study of microscopic structure and method
of identifying the principal textile and cordage fibres of both plant and animal
origin. Sectioning, staining and chemical examination is included. Plant fibres
especially considered are cotton, linen, sisal hemp, jute and ramie; animal fibres,
wool, mohair and silk. Rayon and other artificial fibres may also be studied.

7'06. Botany. Beginning with the lowest forms of vegetable life, the vari-
ous groups of algae and fungi are systematically studied and afterwards, higher
cryptogams. Some attention is also paid to the structure and development of
flowering plants. Textbook: Coulter, Barnes and Cowles, Textbook of Botany,
Volume I.

7'07. Mycolo9 . Many decomposition processes are caused by the attacks
of fungi of various ds. his course provides a brief survey of the principal
types of molds and related fungi of technical interest especially in the decompo-
sition of foods, the wet and dry rots of timbers and in the mildewing and weak-
ening of fabrics, or of fibres used in the textile and cordage industries. The iso-
lation of fungi and their cultivation is taught. Experimental studies on mildew-
ing of cotton and fabrics, and on methods for its prevention make up a part of
the laboratory work.

7'08. Parasitology. Invertebrate zo6logy with special reference to the
psitic forms and their relation to disease in man and the domestic animals.

ures with demonstrations. Textbook: Chandler, A nimal Parasites and Human
Disease, Third Edition.

7'00. Parasitology, Advanced. Advanced work in parasitology involving
intensive study of some of the more important parasites causing diseases of
domestic animals and man. The student will be required to study tresh materials
from original sources, the aim being to acquaint him with methods of isolation
and investigation which he could apply in problems of this character whichs
might arise In his professional career.

7'10. Zoology. A systematic study of the invertebrate animals, consider-
ing their form, structure, distribution and economic value. Textbook: Galloway
and Welch, Textbook of Zodlogy.

7'11, 7'12. Anatomy and Histology. Comparative anatomy of vertebrates,
including man, together with the development of the body and the microscopical
anatomy of each of the principal organs. An important feature is practice in

... .......
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embryological and histological technique. Each student makes a series of prep-
arations for his own use. Affords a sound basis for the subsequent study of
human anatomy, physiology, personal hy' ene and public health. Textbooks:
Walter, Biology of the Vertebrates; Kingsley, Guides to Dissection, the Dogfish;
Bigelow, Directions for Dissection of the Cat; Lewis and Bremer, Textbook of
Histology; Harman, Laboratory Outlines for Embryology.

7'18. Cytology. For students who have had a laboratory course in his-
tology. May be arranged as a seminar course on special topics in the literature
of the subject or as a laboratory course of special methods and research.

7'14. History of Biology. A survey of the development of biology and the
principal theories which have led to our present knowledge. The lives and works
of the great biologists will be studied chronologically.

7'15. Essentials of Anatomy. A brief course in mammalian anatomy de-
signed to give students of food technology an insight into the gross and micro-
scopic structures of the animal body. Given as a series of lectures accompanied
by demonstrations of the structures.

7'18. Technical Aspects of Entomology. Numerous insects and mites are
known to be of the highest importance to public health and the food industries
due to their abundance and destructiveness. The general problems of their
recognition and control are considered. Attention is also given to the insects
beneficial to man.

7'20. Physiology, Elements of. Lectures, laboratory and reports on the
physical and chemical bases of a physiological function. The nature of roto-
plasm, and the nature of energy conversions, metabolism and special ap ation
of general principles in organ functions comprise the topics covered. esigned
to show the general bearing of physiology upon all biological studies. Textbook:
Martin and Weymouth, Elements of Physiology (1928 edition).

7'22. Personal Hygiene and Nutrition. Consideration of personal health
and disease, their conditions and causes; exercise, work, play, oral hygiee,
hygiene of clothing, of the feet, of the alimentary canal, mental hygiene, etc.
Special attention is given to diet from the standpoit of the science of nutrition.
Required reference book: Bulletin 28, United States Department of Agriculture,
A merican Food Materials.

7'28. Applied Nutrition. Practical work in applied nutrition with problem
work, individual case studies, and a special consideration of the practical diffi-
culties in securing a proper and healthful diet for children of various types and
social conditions. The greater part of this work (through the cooperation of the
Dispensary Staff) is carried ou t the Food Clinic of the Boston Dispensary.

7'28, 729, 7'29. Biology and Bacteriology. Deals with the fundamental
principles of biology, the behavior of living matter, growth, etc., and the general
relation of mic anisms to chemical changes such as fermentation, putrefac-
tion and disease. (urses V and IX-A in second term have less work i water
bacteriology.) Tex books: H aliard, A Textbook of Bacteriology and its Appli-
cations; Prescott and Winslow, Elements of Water Bacteriology.

7'281. Sanitary Biology. Includes a survey of the fundamental principles
of biology, and the more specialized study of the microorganisms which are of
significance in the examination of water for drilling purposes. Field trips for col-
lection of samples by the use of various types of apparatus and the laboratory
technique of water examination are given particular consideration.

7'801, 7'802. Bacteriology, Fundamental work in the biology of the bac-
teria. The first term is given to general bacteriology with thoroughstudy of
selected types. The second term is devoted to special study of the bacteriology
of water, sewage, air and foods. Textbooks: Park and illiams, Pathogeni
Microorganisms; Prescott and Winslow, Elements of Water Bacteriology, Wiley,
1915; Standard Methods of Water and Sewage Analysis; Standard Methods of
Milk Analysis.

7'8. Bacteriology. Lectures, with conferences and demonstrations pre-
senting the salient facts of structure, distribution and behavior of bacteria, their
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relation to disease, to water purification and waste disposal, and to problems of
food preservation, spoilage, etc., which might be encountered in the adminis-
tration of military camps and similar operations.

7'821, 7'822. Bacteriology, Advanced. Lectures, seminars and minor re-
search problems involving the more difficult points of bacteriological technique,
the study of the metabolism of micro6rganisms, the theory and practice of test-
Ing disinfectants of unusual character, and the study of representative types of
the higher bacteria. In general, the subjects are approached from the biochemical
viewpoint.

7'88. Plant Diseases. A brief survey of'the types of plant diseases of
economic significance which are caused by bacteria and fungi.

7'84. Limnological Fieldwork. (At Camp Technology.) A study of the
biological and chemical characteristics of stream and lake waters and the rela-
tion of these to suitability for use as water supply. The work includes sampling
at various depths, the use of field kits in the microscopic examination of the
plankton and for the examination for color, turbidity and dissolved oxygen and
carbon dioxid- -P., and the sanitary surveys of watersheds. Textbook: Whipple,
The Microscopy oj Drinking Water.

7'84T. Microscopy of Waters. Laboratory work to illustrate the technic
of microscopical examination of waters. Brief discussions of certain aspects of
conditions under which various organisms occur, and their significance. Text-
book: Whipple, The Microscopy of Drinking Water, 4th Ed.

7'85. Planktonology. Takes up a consideration of those animals and
plants which drift about in the water, unattached. They are the greatest single
source of fish food, either directly or indirectly. The identification, life history
and distribution are particularly considered.

7'861. Industrial Microbiology. A broad strvey of the theory and prac-
tice involved in fermentation processes, and the industrial and economic applica-
tions of microbiology in agriculture and the manufacture of biochemical prepara-
tions. Industrial alcohol, vinegar, acetone, butyl alcohol, glycerin, fermentation
acids, and the applications in the leather and food industries are especially con-
sidered, as are also enzymes and their technical applications. Textbooks: Mar-
shall, Microbiolo g; Blakiston, 1921; Fuhrmann, Einfuhrung in die Grundlagen
der technischen ykologie. Numerous other books for collateral reading.

7'862. Industrial Microbiology. A continuation of the preceding with more
detailed laboratory investigation on a semi-commercial scale.

7'871, 7'872. Industrial Microbiology. Seminar work and laboratory
studies involving comprehensive reports and investigations of selected prob-
lems in the applications of microbiology to the fermentation and food conserva-
tion industries. Among the problems which may be considered are the develop-
ment or improvement of culture and biochemical methods employed in the
manufacture of industrial alcohol, acetone, glycerin, butyl alcohol and organic
acids, and the study of special relations of microorganisms in the food, textile,
fiber, timber and leather industries.

7'421, 7'422. Food Fishes. Lectures, recitations or conferences, and lab-
oratory work on economically important fishes and shellfish; including the natural
history of food fishes, and their relations to oceanic and fresh-water environment,
fishing methods and equipment, and the protection of fishing grounds against
pollution and other destructive agencies. In the laboratory, students acquire
knowledge of the structure and developmental stages of selected types of fish
and shellfish, and practice in determimng species. Visits to fish wharves and
vessels with taking of notes and writing of reports will form an important part
of the work.

7'43. Fish Culture. Two lectures a week on the rearing of fresh water and
marine fish, clams, oysters, and lobsters; including methods of taking and fer-
tilizing the eggs, design, construction and management of hatching apparatus,
and the care and transportation of the young fry.
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7'41, 7'42. Technology of Fishery Products. The methods of handling,
curing and preservation of fishery products. Refrigeration, dehydration, salting
and canning are studied from the bacteriological, chemical and nutritional aspects.
The examination of special processes, of treatment packaging, and transporta-
tion, as well as the utilization of by-products will also be considered. Textbook:
Tressler, Marine Products of Commerce, Chemical Catalog Co., 1925.

7'50. Infection and Immunity. The fundamental biological facts of infec-
tion, resistance and immunity. The biological characteristics of infectious diseases
of special interest to the sanitarian are considered in detail. Textbooks: Park and
Williams, Pathogenic Microorganisms, Lea and Febiger; Hiss and Zinsser, A
Textbook of Bacteriology, D. Appleton and Company.

7'52. Industrial Hygiene. The various prejudicial effects of factory life
upon health, including occupational accident, industrial poisoning and the effects
of defective ventilation and of dusty and otherwise dangerous trades upon the
health of the worker. Special attention is given to industrial fatigue, factory
sanitation, and to the problems of health administration in industry. Textbook:
Colkss and Greenwood, The Health of the Industrial Worker.

7'541, 7'542. Public Health Administration. Lectures and discussions on
the history, organization and administration of health departments and private
health agencies, local, state and national, and on current public health problems,
their valuation and the methods by which they are handled in health departments.
A systematic study of the procedures of official public health agencies.

7'543. Public Health Institute.
7'551, 7'552. Public Health Laboratory Methods. Practical methods in

use in state and municipal bacteriological laboratories are considered. Training
is given in the cultural diagnosis of diphtheria, examination of specimens for
tuberculosis, the Widal reaction in typhoid fever, the microscopical diagnosis of
malaria, the Wassermann test, the Kahn test, etc. Textbooks: Park and Williams,
Pathogenic Microorganisms, Lea and Febiger; Hiss and Zinsser, A Textbook of
Bacteriology, D. Appleton and Company.

7'558. Public Health Laboratory Methods. A practical course in diag-
nostic methods and other procedures employed in public health laboratories.
Training is given in laboratory diagnosis of diphtheria, tuberculosis, typhoid
fever, malaria, and certain other communicable diseases and in the Wasserman
and Kahn tests. This course is valuable for physicians, laboratory technicians
and those preparing for administrative positions in public health. Given in
Summer Session only.

7'56. Public Health Surveys. A discussion of the methods employed in
studying the health of a community, the factors considered and the interpreta-
tion of accumulated data. A critical study of well-known surveys will also be
made. Textbook: Horwood's Public Healt Surveys.

7'57. Municipal Sanitation. Lectures and problems dealing with the gen-
eral principles of sanitation as applied to the community, and including water
supply, sewage and sewage disposal, sanitation of swimming pools, collection and
disposal of refuse, street cleaning, housing, school sanitation, sanitation of food-
stores and restaurants, control of insects and rodents, ventilation, etc. Textbook:
Ehlers and Steel's Municipal and Rural Sanitation.

7'58. Vital Statistics. Lectures, recitations and problems by which the
student acquires a working knowledge of statistical methods, consideration of
errors, and the preparation, gr ahic representation, critical analysis, and inter-
pretation of data. Textbook: hipple's Vital Statistics.

7'601, 7'602. Health Education. A consideration of the procedures and
methods used by health departments and school departments in health education.
The health program of the school system is discussed in detail as to both organiza-
tion and method. Practical field work is provided to allow the student an oppor-
tunity to study and participate in these activities.

7'603. Health Education Methods. Designed for teachers and for school
nurses who have teaching responsibilities. Begins with a brief statement of the
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organization and administration of school health work, but devotes most of the
time to a detailed consideration of the subject matter and procedure in health
teaching through the various grades. New methods of health teaching as they
have been developed in experimental work by the instructor and by other health
workers in various parts of the country will be described. These methods include
teaching with the aid of motion pictures, story-telling, scrap books, competitions,
weight records, etc. Observation and practice work in the Greater Boston schools
will occupy fifteen hours. If this subject is taken for credit no other subjects may
be taken for credit simultaneously. Summer Session only.

7'604. School Health Administration. Deals, not with the technique and
methods of school health work, but with the organization of the health work
expected from teachers doctors, nurses, physical educators, nutritionists and
others, presenting the objectives and measurements of accomplishment for each
phase of the work. Special consideration is given to the development of a syste-
matic health education program.

7'605. Hygiene of the School Child. Presenting the fundamental scientific
facts upon which Health Education is based, with consideration of the recent
discoveries in nutrition, heleotherapy, the health value of posture and related
phases of personal hygiene. Important points in the lectures and assigned read-
ing will be illustrated by laboratory demonstrations, a number of which will be
designed with the view of their being repeated in the Health Education classroom
of the public schools. If this subject is taken for credit, no other subject may
be taken for credit simultaneously.

7'62. Health Surveys and Statistics. A critical examination of the method
and content of standard health surveys, with a consideration of community
health score cards and suggested satisfactory schemes of organization for mu-
nicipal health activities. Analysis, discussion and interpretation of the morbidity
and mortality statistics of disease, and their relationship to current public health
problems. A portion of the work will consist of original problems and reports
which will be discussed in a seminar.

7'68. Public Health Field Work. Conferences and actual field work in
connection with clinics, departments of health, health centers, and other organ-
ized agencies for improving the public welfare. As examples, students might be
required to study and report on new installations for water supply, sewage or
waste disposal or housing projects, or to make extensive personal surveys of
health departments, to assist health officers in investigations of epidemics, or in
other ways to participate in health measures as carried out in the neighborhood
of the metropolitan district.

7'64. Public Health Problems. Seminar work in which the student makes
an investigation of the methods of study of special problems in laboratory tech-
nique or in public health administration, such as the control of communicable
diseases, the organization and supervision of food inspection or the application
of the principles of sanitary science to other problems.

7'65. Health Hazards In Special Industries. The specialized study of the
dangers, and of the principles of industrial hygiene in particular industries, such
as the rubber, textile, stl and fiber industries, and those involving the possibility
of infection or of injury through abrasive particles, by poisonous gases or solvents,
or other special dangers.

7'66. Epidemiology. Conferences devoted to a detailed consideration of
the natural history of epidemics, such as typhoid fever, diphtheria and scarlet
fever, and their causes in their relation to public water supplies, milk supplies,
sewage systems, insects, and personal causative factors. The student by critical
examination of the more celebrated and instructive examples is enabled to prepare
himself for the interpretation of corresponding phenomena arising in actual
practice. A thorough review of the literature on other infectious diseases, includ-
ing measles, whooping cough, influenza, tuberculosis, poliomyelitis, cerebro-spinal
meningitis is included.

7',7. Communicable Disease Control. Conferences, chemical and labora-



tory exercises on the control of the common communicable diseases. A large part
of the work is done at the South Department of the Boston City Hospital.

768. Pathology. The principles of general pathology, with laboratory
studies on prepared slides.

7'701, 7702. Technology of Food Supplies. Lectures, discussions and re-
ports on the production, consumption, statistics and methods of treatment of
food materials. The general commercial methods of production and handling of
raw foods, such as milk eggs, meats, cereals and other vegetable food supplies,
and their preparation ior commercial distribution or for later manufacturing
processes will be discussed in detail. The fundamental principles involved in
physical processes such as refrigeration, dehydration, and salting, and the
microbiology and chemistry of the processes is studied.

7'711. Technology of Food Products. Detailed discussion of the methods
of food preservation and manufacture of special food products. The packing
house, flour, fishery, canning, confectionery, and food specialty industries are dis-
cussed, from the bacteriological, chemical and nutritional aspects.

7'712. Technology of Food Profucts. A continuation of 7'711, with lab-
oratory studies on selected phases of irtain industries.

7'80. Biochemistry. Primarily a laboratory course with experiments de-
signed to illustrate basic principles of biochemical procedure, as appied in various
filds. The laboratory does not lay emphasis upon clinical aspects of physiological
chemistry. Lectures cover the nature of chemical processes in plants and animals
with special attention to the metabolism of foodstuffs and the nature of proto-
plasms.

7'81. Enzyme Chemistry. Recitations and reports, with laboratory work
on quantitative study of enzyme hydrolyses, their products, and the conditions
governing activity.

7'90. Biological Literature. Exercises intended to encourage the student
in the reading of current biological literature in English, German and French, and
to help him acquire facility in preparing reviews of special topics.

7'91, 7'92. Biological Colloquium. A weekly meeting of the staff and fourth
year and graduate students. Each student presents from time to time reports of

.i own investigations or digests of current scientific literature, and receives
friendly criticism as to his conclusions or his manner of presentation or both.

7'98. Biological Seminar. Meetings of staff and gaduate students for the
consideration of current problems in biology and its applications. All candidates
for higher degrees are required to prepare digests on aigned topics for presenta-
tion and discussion at meetings of the staff and graduate students.

The following subjects are offered as General Studies. For description of
courses see Division of General Studies, page 238.

071. Principles of Biology and Heredity.
075. Biological Reproduction.

PHYSICS
(Including Theoretical and Industrial Physics

and Electrochemical Engineering)
The course in physics is designed to give a sound fundamental

training in theoretical and experimental physics intended to prepare
such physicists as are needed in educational institutions and in re-
search laboratories of large industries and scientific organizations.

A large proportion of students in physics plan to take graduate
work. The facilities for graduate instruction enable them to extend

208PHYSICS
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their theoretical, experimental or industrial development in one or
another direction, according to their qualifications and desires.

By collaboration with a staff actively engaged in theoretical and
industrial physical research, the graduate student is effectively ini-
tiated into the method of pursuing a definite research problem, selected
as much as practicable along the line of his specialization.

A weekly Physics Seminar keeps undergraduate and graduate
students in touch with recent fundamental developments in physics,
while acquainting them with current physical literature.

Electrochemical Engineering
The course in electrochemical engineering aims to provide a

fundamental training in the principles of electrical engineering to-
gether with a broad knowledge of chemistry, upon which as a founda-
tion the more specialized work of theoretical and applied electro-
chemistry is based. The demand for men with a trainmg along the
above lines is steadily increasing as electrochemical and electric
furnace operations become more and more general. The large indus-
trial research laboratories also offer excellent opportunities for electro-
chemical engineers.

The instruction in electrochemistry extends throughout the third
and fourth years. A large amount of time is devoted to laboratory
work for which purpose two laboratories, established in connection
with the Rogers Laboratory of Physics, have been especially equipped
for performing all types of electrochemical and electric furnace opera-
tions. Owing to the limited capacity of these laboratories, however,
the number of students who can be admitted is necessarily restricted.
In the senior year students in Course XIV are allowed considerable
option in the choice of studies in the Departments of Electrical Engi-
neering, Chemical Engineering and in Metallurgy.

Subjects 8'00 to 8'99 (see page 66)
8'00. Physics (Entrance). Corresponds to the entrance requirements in

Physics. Students passing the course are not required to take the entrance
examination. No laboratory work will be given. Textbook: Practical Physics
by Black and Davis, Revised Edition.

8'01. Physics (Mechanics). Lectures, laboratory and recitations devoted
to a discussion of the statics of a particle and of a rigid body, the general condi-
tions of equilibrium, composition and resolution of vectors, moments and couples,
the kinetics of a particle laws of accelerated motion, motion of particles in plane
curves, motion of projectiles, friction, work, energy and power, angliar velocity and
acceleration, moment of inertia, dynamics of rotation, elasticity, gravitation. Free
use is made of trigonometry and elementary calculus. Textbook: Mechanics and
iUghs, Drisko.

8'012. Physics (College Clan). Given during the first ten weeks of the
first term for the benefit of college transfer students who already have been allowedrartial credit for 8'01 and 8-02 on the basis of a substantial course in gee ahs

taken before transferring. In cases where the previous laboratory tann a
been suffcient to warrant, the laboratory requirement of this course will be waived.
The work includes a discussion of ener and poe nuar velocity,anlr
acceleration, moment of inertia with cu~lus deiain, universal gravtton,
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hydraulics, periodic rmotion, harmonic motion and wave motion. Calculus is
used to a considerable extent.

808. Physics (Mechanics and Optics). Lectures, laboratory and recita-
tions. The first part of the subject is devoted to a discussion of vibratory and
harmonic motion, hydrostatics, hydraulics and wave motion. The latter part is
devoted to optics including a discussion of reflection, refraction, total reflection
lenses and mirrors, spherical and chromatic, aberration, achromatism, optical
instruments, interference, diffraction and the diffraction grating, wave length
measurement, radiant energy, spectrum analysis, ultraviolet and infra-red radi-
ation, color, polarization, light production and distribution. Textbook: Mechan-
ics and Light, Drisko.

8'08. Physics (Electricity). A quantitative study of Ohm's Law, Joule's
Law, electromagnetic induction and the magnetic circuit, galvanometers and
meters. Free use is made of the calculus, and many t es of problems assigned and
discussed. Textbook: Special Printed Notes and Prob ems.

8'084. Physics (College Class). Given during the first ten weeks of the
first term for the benefit of 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 before transferring. In cases where the previous laboratory training has
been sufficient to warrant, the laboratory requirement of this course will be waived.
Among the topics studied are the electrostatic field, capacitance, electromagnetic
induction, and the behavior of circuits carrying variable currents. Free use is made
of the calculus, and particular emphasis is laid upon fundamental alternating cur-
rent behavior and simple cases of oscillatory current circuit phenomena.

8'04. Physics (Electricity and Heat). Electricity: Continuation of 8'03 with
special emphasis on sinusoidal induced e.m.f.s and simple alternating-current cir-
cuits and phenomena. Electrical resonance, free and damped oscillations, pulsat-
ing currents, and electronic conduction are discussed. Many problems are assigned
for solution.

Heat: The general theory of heat and laws of conduction and of radiation are
discussed. Methods of measurement of temperature and other thermal constants
are taken up in the laboratory and the lectures, and many important applications
to industrial processes are emphasized. Textbook: Special Printed Notes and
Problems.

8'05. Sound, Speech and Audition. A study of the dynamics of sound,
vibrating systems, strings, membranes, pipes, resonators, etc. Also a study of
speech and audition.

8'06. Acoustics, Illumination and Color. A discussion of topics of especial
interest to students of architecture.

8*07. Precision of Measurements. A discussion of the principles underly-
ing the treatment of experimental data and the planning of investigations involv-
ing measurements. The course is intended as an introduction to research or thesis
work. Textbook: Goodwin's Precision of Measurements and Graphical Methods.

8'071. Physical Measurement and Precision. A general discussion of
measuring instruments, methods of measurement and interpretation of results.

8,09. Acoustics. Application of mechanics to acoustical systems, a study
of problems in sound insulation and architectural acoustics and a brief discussion
of speech and hearing. There will be some experimental work in the course.

8*10. Heat Measurements. Laboratory experiments and lectures on heat
of combustion, thermal conductivity and temperature measurement.

a11. Heat Measurements. The theory and practice of heat measurements,
particularly for industrial problems.

8*12. Heat Measurements. Enlargement of 8'11.
8'18. Heat Measurements. The various means of measuring temperatures,

thermal conductivity of materials of construction, heats of combustion of coals,
petroleum and gas will be studied theoretically and by experiments. The effect
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of radiation in true measurement of temperature and loss of heat from furnace walls
will be considered in detail.

8'14. Heat Measurements I1. An advanced subject consisting of selected
experiments followed by a laboratory investigation of problems connected with
the industrial application of heat such as thermal conductivity, thermal expan-
sion, specific heat, ceramics, etc.

815. Photography. Lectures on the theory and practice of photography
with special emphasis on the scientific applications. The first half of the course
deals with the sensitometry of negative and positive materials, color sensitivity,
graininess, resolving power and other miscellaneous characteristics. The general
solution to the tone reproduction problem is indicated. The second half of the
course deals principally with applications which include record photography, tele-
photography, stereoscopic photography, motion picture photography, color photog-
raphy, photography by infra-red and ultraviolet light and X-rays, aerial photog-
raphy, the photogrhic recording of sounds, the transmission of photographs
by wire and radio, photosculpture, etc.

8'151. Photographic Laboratory. Laboratory exercises in photographic
manipulation, determination of the characteristics of photographic materials,
color sensitivity and use of filters, telephotography, microphotography, the mak-
ing of lantern slides, etc. Open only to students with cre t for 8'15.

8'16. Optics Seminar. A discussion of important problems in photography
and optics, including a review of the current literature and the results of researches
in these fields at the Institute.

8'172. Optics. Lectures covering the fundamental principles of geometrical
and physical optics. The subject of geometrical optics is approached from the
standpoint of both the designer and the user of optical instruments. The topies
considered include the computation of rays calculations of image size and position
in thick lens systems, the photometry of optical instruments, entrance and exit
pupils and windows, depth of field, monocular and binocular vision and instru-
ments. Under physical optics the topics include the nature of light, refraction,
dispersion, interference, diffraction, polarization, photometry, spectrophotometry
and color. A few of the more important phenomena in physiological optics are
included also.

8'18. Optical Measurements. Laboratory exercises illustrating the prin-
ciples, methods and manipulation of optical instruments.

8'191. Photomicrography and the Theory of the Microscope. Lectures with
laboratory exercises in the theory of the microscope and practical laboratory tech-
nique in photomicrography. Open to seniors or graduate students with credit
for 8'04.

8'198. Advanced Geometrical Optics. Lectures intended primarily for
students intending to specialize in optics. Open only to graduates or to seniors
who have previously demonstrated marked ability in this field.

8'194. Advanced Physical Optics. Lectures intended primarily for students
intending to specialize in optics. Open only to graduates or to seniors who have
previously demonstrated marked ability in this field.

8'20. Electricity. Intermediate work in electricity, in continuation of 8'03
and 8'04. Emphasis is placed on the fundamentals of electrical theory, and the
usual theorems of the electrostatic field are developed. A careful study is made of
the properties of the electric circuit, including resistance, inductance and capaci-
tance, and relations developed whereby these constants may be evaluated for
special cases. Some attention is given to the method of "dimensions" and to the
interrelations of the several systems of units. This is followed by a detailed study
of the behaviour of circuits carrying varying currents, including an introduction
to transmission line theory and allied topics. The remainder of the course has to
do with ionic and electronic conduction in gases at low pressures, and various
applications to commercial devices. Reference text: Starling, Electricity and
magnetism.
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81208. Electricity (Laboratory). A course in intermediate Electrical meas-
urements designed to accompany Course 8'20. Reference text: Specially prepared
Laboratory Notes.

811. Elements of Electron Theory and Electron Apparatus. The funda-
mentals of the modern theory of electrons are presented, and the varied lines of
experimental evidence on which the theory is based are discussed. The latter
includes measurement of the charge and mass of the electron, the phenomena of
conduction in gases, thermionic emission, photoelectric effects, etc. In the latter
part of the course, the various specific tubes which depend for their operation on
electron conduction in space are taken up. Textbook: Crowther, Ions, Electrons
and Ionizing Radiations.

8'212. Gaseous Conduction. The facts and theory of conduction in gases
are studied in some detail. Particular attention is paid to the electric arc, the
spark, the glow discharge, corona and other cases of engineering importance.

8122. Introduction to Physical Science. A non-mathematical representa-
tion of the methods and ideas of theoretical physics.

8'221. Mechanics and Hydrodynamics. Point mechanics up to and includ-
ing Hamilton's principle and the canonic equations of motion. The general equa-
tions of elasticity and hydrodynamics and their application to vortex-free motion.

8'222. Heat and Kinetic Theory. Heat conduction and the Fourier Analy-
sis; First, Second and Third Laws of Thermodynamics; Introduction to the Kinetic
Theory of Gases.

8'281, 8'282. Physics I. The first part includes the theory of heat con-
duction with a discussion of various initial and boundary conditions leading to
solutions in terms of Fourier's Series and Integrals, Cylindrical and Shperical
Harmonics. A brief course in Thermodynamics follows, including the First and
Second Laws and their application to various problems in Physics and Chemistry,
concluding with the subject of chemical affinity and Nernst's Heat Theorem. In
the second part (20 weeks) electro-magnetic theory is studied, using vector cal-
culus. The theory is built up on the elementary conceptions of charges and their
fields, perfect conducyrs, dielectrics and currents and their field. The rival con-
ceptions of action at a distance and action from the neighborhood are constantly
kept in view. The introduction of an interaction between the electric and mag-
netic fields leads to the culminating point of the theory; Maxwell's equations and
the Lorents transformation, conservation of energy and momentum are shown to
depend on the existence of energy and momentum in the field. Special solutions
of Maxwell's equations are then considered, such as those which correspond to
charges in uniform and in accelerated motion, to monochromatic and to white
light, to reflection and to refraction. The motion of electrons under the influence
of electromagnetic waves is shown to explain scattering, dispersion and absorption.

8241. Electromagnetic Theory. The fundamental ideas of Maxwell's
theory, covering the following topics: the electrostatic field, dielectrics, energy and
mechanical forces in the electrostatic field, the electric current, the electromagnetic
field, induction, the fundamental circuital laws and the Poynting vector.

8'242. Electromagnetic Wave Propagation. A continuation of 8'241 cover-
ing: lane waves in isotropic homogeneous dielectrics and in imperfect dielectrics;
penetration of electromagnetic vaves in metals, the complex Poynting vector and

eory of skin-effect; the propagation along parallel wires and cables, general
theory of propagation of electromagnetic disturbances and Hertz's solution.
Applications to the theories of propagation of electromagnetic waves along the
surface of the earth and of radiation from antenna systems.

8'25.. Practical Spectroscopy. Instruction will be by lecture and laboratory
work ending with simple research problems. The principles, practice and applica-
tions of spectroscopy without using advanced mathematics and covering the fol-
lowing topics will be discussed: prisms and grating spectrographs for infra-red,
visible, and ultraviolet; their construction and adjustment; interference methdds,
purification of organic compounds; the analysis and interpretation of their absorp-
tion spectra. Emission spectra of elements and compounds in arc and spark; their
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identification and estimation. Precision wave length determinations. Refractive
indices in ultraviolet and photometry of spectra. Textbook: Baly's Spectroscopy,
Longmans, Green & Co.

8*26. Dielectric and Magnetic Molecular Properties. Molecular explana-
tion of the phenomenological constants of gases and liquids and their dependence
on pressure and temperature. Debye's theory of dielectrics, Kerr effect, anom-
alous dispersion, Born's theory of the migration speed of ions, Langevin's theory
of magnetism, the magneton, electrocaloric and magnetocaloric effects and related
problems. Textbook: P. Debye, Polar Molecules.

8127. Descriptive Atomic Theory. Contains a description of the various
experiments and experimental results which have led to our present theory of the
atom. Some ten of the more important experiments are shown as lecture demon-
strations. Includes Millikan's work on the fundamental charge, the Brownian
Movement, isotopes, radioactivity, the work with a particles, the photoelectric
effect and the quantum theory, ionization and resonance potential, line series,
X-ray spectra, and the Bohr theory. Textbook: The Structure of the Atom,
Andrade.

8'29. Lattice Theory of the Solid State. The methods and results of crystal-
lography and the X-ray mvestigations of crysal structure will be discussed. The
following topics will be considered: homeopolar and heteropolar crystals; Born-
Madelung's theo of heteropolar lattices; elastic constants and breaking stress;
surface tension; dielectric constant and magnetic susceptibility; piezoelectricity;
double refraction and optical activity; thermal expansion and pyroelectricity,
specific heat of crystals; Hund's theory of crystal types. Textbook: M. Born,
Problems of Atomic Dynamics ; Atomtheorie des festen Zustaandes.

8'801, 8'802. Atomistic Theories. A comprehensive study of the theories
of atomic structure and constitution of matter, meluding: a systematic develop.
ment of statistical mechanics starting from the Hamilton canonic equations of
motion, a study of ergodic and quasiergodic systems with applications to the
classical Maxwell-Boltzmann molecular theory of gases, Boltzmann's H-theorem
and the concept of entropy, and an introduction to the quantum theory from the
statistical viewpoint. This is followed by a study of the modern theories of atomic
structure including the Bohr theory, its accomplishments and difficulties, and the
later work of Born, Heisenberg and Schrodinger. The theories of fine structure
of band spectra, and of the Stark, Zeeman and Paschen-Back effects are given.
Emphasis is laid on the fundamental, philosophical and mathematical methods of
attack and not on the descriptive side which is assumed familiar to the student.
Reference books: Cl. Schaefer, Einfuhrung in die theoretische Physik. Bd. 2; A.
Sommerfeld, Atomic Structure and Spectral Lines.

8'81. Celestial and Atomic Mechanics. A general introduction to the
Hamilton-Jacobi theory and the calculus of perturbations, including: the n-body
problem, the Newcomb-Lindstedt and Bohlin expansions of the perturbation
function, Poincard's periodic solutions, and the theorems of Poincard and Bruns.
Next, a brief survey of Bohr's semi-classical atomic dynamics is given, the reasons
for its breakdown are discussed and an introduction to the new atomic mechanics
of De Broglie, Schrodinger, Born, Heisenberg are given, concluding with a study
of the relation between these different theories and the macromechanics of Galileo
and Newton. The ics vary considerably from year to year. Reference books:
R. T. Whittaker, Anyal Dynamics; C. V.L.Charlier, Mechanik des Himmels;
M. Born, Problems Atomic Dynamics, and original articles in the literature.

8'821. Electromagnetic Theory. Similar to 8241, but with more emphasis
on those aspects of the subject which are of interest to the pure physicist. The
topics include: the electrostatic field in free space, conductors, dielectrics, mag-
netic field, induction, Maxwell's equations and special solutions; dispersion, ab-
sorption and scattering.

8'82 Introduction to Modern Theoretical Physics. A general introduc-
tion to relativity and quantum physcs, intended to acquaint the student with the
trend of modern physics and fa ma him as much as practicable with current
physical literattre,

................ .................................................... . . ................... ........................ .......... .........
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8188. X-rays and Crystal Physics. Lecture and laboratory work dealing
with the theoretical consideration of X-ray emission and absorption and the
general properties of the radiations. A considerable portion of the work will
be devoted to the consideration of the diffraction of X-rays by crystals.

8,86. Radiation Measurements Laboratory. Aims to familiarize the stu-
dent with modern instruments and mothoda for quantitative measurement and
analysis of ultra-violet visible and infra-red radiation.

Determinations of the transmissions of various glasses, analysis of the radi-
ation from such sources as the quartz mercury arc, carbon arc and incandescent
lamp will be made by means of the filter-radiometer, radiation potentiometer, and
spectro-radiometer, using thermopiles, photoelectric cells, selenium cells, etc.

8*61. Radiation Measurements Laboratory, Advanced. Research prob-
lems covering development of new methods of measurement and their use in mak-
ing radiation analyses.

8*87. General Theory of Radiation. (Offered in alternate years.) Selected
topics from the following: Kirchhoff's law, black-body radiation, the pressure of
radiation, Stefan-Boltzmann's and Wien's laws, entropy and temperature of a
monochromatic radiation, energy-distribution in normal spectrum according to
the classical theory and to the quantum theory, pure cavity radiation. Textbook:
M. Planck, Wdrmestrahlung. (Not offered 1929-30.)

8'881. Theory of Relativity. Special relativity, the Principle of Equiva-
lence, Einstein's law of gravitation, Schwarzschild's solution and its consequences,
cosmological considerations, electricity and distant parallelism. Textbook:
Mathematical Theory of Relativity, Eddington.

8'882. Quantum Mechanics. Bohr's theory and its difficulties, wave
mechanics with applications to special examples, Zeeman and Stark effect, col-
lision phenomena, the interaction between atom and radiation, Heisenberg's
Principle of Indetermination, intensity and selection rules, Dirac's theory of the
electon spin, fine structure, Pauli's principle, chemical valency. Attempts at a
relativistic theory of quanta. The topics vary from year to year.

8'481. Elasticity and Photoelasticity. The principles of the theory of
elasticity are taken up in sufficient detail to give the necessary foundation to those
students who wish to continue with laborato research in photoelasticity or fur-
ther specialized work in theoretical and applied elasticity. The following topics
are covered: the general theory of stress and strain up to the stress equations, and
the strain eguations in cartesian co6rdinates, the general Lame stress strain rela-
tions assuming the generalized Hooke's law, and their simplification in isotropic
solids to the more usual stress-strain relations involving two elastic constants.
In the latter part of the term the principles of the photoelastic method of stress
analysis are discussed, the apparatus is described and demonstrations of the
laboratory technique are iven. Textbook: A. E. H. Love, Mathematical Theory
of Elasticity; Notes supplied for the course.

8,482. Photoelasticity. A combined lecture and laboratory course on the
analysis of elastic problems by means of the photoelastic method, based upon the
temporary double refraction of transparent materials when stressed. The labora-
tory work includes the solution of well-known classical problems for instruction in
the method followed by original research on particular engineering problems sug-
gested by the students or members of the staff. The problems are discussed from a
theoretical point of view in lecture or conference hours.

844. Applications of X-Ray and Photoelasticity. A joint lecture and labo-
ratory course in the applications of the X-ray and photoelastic methods of exami-
nation of engineering materials and structures. The work in X-rays includes the
theory and practice of radiography and crystal analysis. The work in photo-
elasticity covers the theory and practice of stress analysis by means of polarized
light.

8'46. Industrial Radiolop. Lectures and laboratory work covering the
theory and practice of industrial radiology, including the examination of opaque
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materials by means of X-rays and the study of the granular and atomic structure
of crystals with particular reference to metallic crystals.

$61. Ceramics. This course is intended as an introduction to the more
advanced ceramic courses. The selection of ceramic materials, molding, drying
and burning are taken up, as well as the physical properties of finished products.
Commercial processes will be carried out in the laboratory on a small scale.

8'88. Fundamental Ceramic Processes. Intended to give a thorough
insight Into the processes which occur in the manufacture of ceramic articles, with
sufficient laboratory work to illustrate principles involved.

8'84. Physical Properties of Ceramic Products. The method of measuring
the physical properties of finished ceramic products is taken up, as well as the
means for controlling these properties during the manufacture. Typical tests are
carried out in the laboratory.

8'70. Phsics of Colloids. Covers the mathematical theories of Brownian
motion, coa gation, sedimentation, surface tension and absorption. Thermody-
namics of coloids, electric charge and stability. Electrokinetic and capillar electric
effects. Applications of Debye's Theory of strong electrolytes to colloids. Vis-
cosity and color of sols.

8'801, 8802. Principles of Electrochemistry. The fundamental principles
of physics and physical chemistry underlying electrochemical phenomena are dis-
cussed from the standpoint of thermodynamics and kinetics. Particular emphasis
is directed to the study of electrical conduction in solutions. The instruction is bylectures, discussions and the solution of problems. Reference text, Thompson's
Theoretical and Applied Electrochemistry.

8'82. Electrochemistry. Electrical conduction in liquids, solids and gases,
theories of the voltaic cell, polarization and electrolysis, the principles involved in
the corrosion, electrodeposition, and refining of metals, and the energy relations
underlying the mutual transformations of chemical and electrical energy. Refer-
ence: Thompson's Theoretical and Applied Electrochemistry, and other standard
texts, and Scientific Journals.

8*88. Electrochemistry, Advanced. The mechanism of electrode potential
phenomena is studied in detail. This includes the experimental data on over-
voltage and the theory of overvoltage; the mechanism of oxidation and reduction
potentials; and electrocapillary phenomena and absolute potential. Abstracting
and criticizing journal articles on these subjects is included in the assigned work.

8'84. Photochemistry. Elements of the quantum theory of spectra, appli-
cation of the same to photochemical reactions in gases, liquids and solids, kinetics
of photochemical reactions, temperature coefficients of reactions, catalysis, photo-
electrochemical reactions, energy relations underlying transformations of radiant
and chemical energy. The instruction is by lectures, informal discussion, problems
and reports. Textbook: Special notes.

8'851, 8'852. Applied Electrochemistry. Consideration of the industrial
applications of electrochemistry. The subjects discussed include the theory and
construction of different types of electric furnaces, electrometallurgical processes,
accumulators and primary cells, and the electrolytic production of chemical com-
pounds. The work of the last part of the second term consists in working out the
details of design of one or more electrochemical plants for specific processes. Text-
book: Thompson, Theoretical and Applied Electrochemistry.

8'86. Electrochemical Laboratory. Carried on in conjunction with 8'82.
Includes measurements of electrical conductance, single potentials, decomposition
voltages, over-voltages, polarization, and practice in electroplating. Textbook:
Special notes.

'8711 8872. Applied Electrochemical Laboratory. Affords practice in the
use of various types of electric furnaces together with efficiency tests on their out-
put. Arc, resistance and induction types of furnace are provided. The produc-
tion of steel, ferrosilicon, calcium carbide, carborundum and aluminum are among
the processes studied. Efficiency tests on technical processes involving electrolysis

910
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in aqueous solutions are also included, e.g., the production of hypochlorite,
chlorate, etc. Admission limited to the capacity of the laboratory. Textbook: Neo-
style notes.

'89. Electric Furnaces. Intended for fourth year and graduate students
,who desire to obtain some acquaintance with electric furnace operation, without
having had any previous training in applied electrochemistry. Descriptive lectures
on electric furnace operation accompanied by a selected number of laboratory
exercises described under 8'872. Textbook: Thompson, Theoretical and Applied
Electrochemistry and Neostyle notes.

8190. Elements of Electrochemistry. Fundamental principles of electro-
chemistry and their industrial applications for students who desire a general
survey of this subject but who have had no previous preparation in physical
chemistry. The laboratory work consists in the electric furnace experiments of
8'87. Textbook: Thompson, Theoretical and Applied Electrochemistry.

6'98. Colloquium. Students present before the class for discussion reviews
of current articles on electrochemistry appearing in the English and foreign jour-
nals, and memoirs on assigned topics in modern physics and electrochemistry.

8'98. Glass Blowing. Students are taught how to manipulate glass and
make such simple apparatus, electrodes, etc., as are likely to be needed in electro-
chemical research. Given during first term, and offered only to fourth-year and
special students in Course XIV.

899. Physical Instruments. The design, principles aqd manipulation of
instruments used for the determination of measurements of lenith, weight, density
and other physical constants is included in this subject. The special instruments
involving optical and electrical applications as especially applied to textile meas-
urements are studied also.

The following subject is offered as a General Study. For description see
Division of General Studies, page 238.

G66. Descriptive Astronomy.

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C

General Science IX-A
This course, largely elective in the senior year, is planned to offer

first, a substantial education along scientific lines, and to provide
subsequently, through its electives, for a more intensive training in
some one branch of science or in closely inter-related sciences. There
is, also, an opportunity to elect a substantial amount of such human-
istic studies as English, Modem Language, History, Economics and
Social Science.

It offers, in other words, an opportunity for a broad training in
science without sharp specialization. Such a course possesses many
advantages in view of t'he ever increasing inter-relations of the vari-
ous sciences, and should prove particularly valuable to those who have
not fully decided upon any particular line of specialization, or to those
who intend to specialize in graduate work later.

The choice of electives in the third and fourth years must in all
cases be approved by the committee in charge of Course IX.
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General Engineering IX-B
This course is designed to meet the needs of those who desire a

training in fundamental engineering subjects, and who either do not
wish to specialize in any particular branch of engineering to the extent
demanded by one of the regular courses, or who may wish to follow
out some line or lines of work not provided for by the schedule of any
particular engineering course.

A schedule, except for that portion listed as elective, has been
prepared and is offered as one suitable for a broad training in engi-
neering. There is also opportunity for the election of economic and
business subjects, or of courses in literature and modern languages.

In all cases the choice of electives must be approved by the com-
mittee in charge of Course IX.

Mathematics IX-C
The Institute offers exceptional opportunities for the study of

mathematics particularly as applied to scientific and engineering
work.

The schedttle outlines a course of study leading to the Bachelor's
Degree for students who desire to specialize in applied mathematics.
It is a course well adapted to serve as a preparation for later speciali-
zation in pure mathematics, in mathematical-physics, or along lines of
experimental physics or engipeering requiring a high degree of pro-
ficiency in mathematics.

Considerable latitude in the choice of subjects is provided for in
the electimvs of the junior and senior years in order that the student
shall be able to take, if he so desires, a considerable amount of work
in general studies, or in scientific and engineering subjects in which
mathematics play an important part, in addition to his purely mathe-
matical subjects. For example, he may elect courses in Thermody-
namics, Mechanics, Electricity, or in Physical Chemistry.

While a definite schedule for the second year is offered, any stu-
dent who has completed satisfactorily the work of the first two years
in any of the professional courses of the Institute, or their equivalent,
provided always that a creditable record has been obtained in mathe-
matics and physics, may be admitted to the work of the third year
in this course.

Subjects 9'00 to 9*99 (see page 66)
9'10. Industrial Psychology. The applications of psychology to industrial

problems of selection, placement-and efficiency of personnel, with some treatment
of the psychology of marketing. Given in summer session only.

9'11. Educational Psychology. In addition to a treatment of the custonarr
topics of educational cinct, intelligence, memory, learning, indi-
vidual differences, an the l this course will present the contributions of the
newer psychologies, psychoanalysis, behaviorism, and Gestalt. Consideration will
also be given to the problems of particular school subjects. Given in Summer
Session only.

9,1. Tests and Measurements In Education. This course has a threefold
aIm: (1) an acquaintance with a wide range of tests of general and specific abilities
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(including scholastic aptitude or "intelligence" tests, achievement tests in school
subjects, special sensory and motor tests and trade tests); (2) a familiarity with
the theory and techniques of measurement; and (3) an opportunity for a discussion
of experiences and problems in practical measurement. Given in Summer Session
only.

9'20. Methods of Teaching General Science in Senior and Junior High
Schools. A study of methods of teaching general science to high school pupils.
Typical experimental lectures will be given which illustrate the best methods of
presenting the subject. Given in Summer Session only.

9'21. Methods of Teaching Physics in Senior High Schools. A study of
methods of teaching physics to senior high school pupils. Experimental lectures
will be given to illustrate the best methods of presenting the subject matter.
Given in Summer Session only.

9'22. Methods of Teaching Chemistry in Senior High Schools. A study of
methods of teaching chemistry to senior high school pupils. Experimental lec-
tures will be given to illustrate the best methods of presenting the subject matter.
Given in Summer Session only.

9'28. General Science Laboratory. Affords practice in setting up apparatus
and performing experiments, such as would be used in a demonstration class in
science. Given in Summer Session only.

9'2. Principles of Secondary Education. A study of the principles of
secondary education, as th apply to the junior and senior high schools; cardi-
nal principles and their applcation to curricula, organization, supervision, class-
room methods, and teaching technique. Discussion of practical educa.ional prob-
lems of the classroom teacher of the junior and senior high schools. Given in
Summer Session only.

CHEMICAL ENGINEERING
The course in Chemical Engineering is designed to give the stu-

dent a thorough foundation in chemistry and in the elements of
mechanical and electrical engineering, followed by training in the
special field of chemical engineering, i.e., in the solution of the engi-
neering problems of chemical industry. The instruction of the first
two yea's is therefore wholly in other departments, and of the third
year maily so. The professional instruction within the department

egins with chemical engineering and industrial chemistry in the
third year and is followed by chemical engineering and laboratory
work in the fourth.

Because of the composite character of the course, it is impossible
to include in the undergraduate instructiop material other than the
fundamentals required in professional work. On this account, special
attention is given to post-graduate courses, and the student who hopes
to attain professional leadership should plan for at least one post-
graduate year leading to the Master's Degree.

Laboratory instruction in chemical engineering is carried out
mainly in the School of Chemical Engeering Practice, located in six
industrial plants in Buffalo, New York; Bangor, Maine; Boston,
Mass.; and Bayonne, N. J. This school has facilities for only a
limited number of students and its privileges are restricted to those
whose work at the Institute has, in the opinion of the Department,
shown marked promise of professional success. The work of the
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Practice School may be taken either as a part of a post-graduate pro-
gram leading to the Master's Degree (X-A) or as the last part of the
undergraduate course (X-B).

The function of the Research Laboratory of Applied Chemistry
is to afford special training in industrial research. The student can-
not profitably undertake such work without a thorough theoretical
foundation. Normally this will require a Master's Degree or its
equivalent. The laboratory is able to give financial assistance to a
limited number of men of unusual capacity in research.

Students interested in post-graduate work should consult the
bulletin on Graduate Study and Research,

Subjects 10'00 to 10'99 (see page 66)
10'11. Problems of the Chemical Enineer. Describes the field of activity

of the chemical engineer and the preparation along both chemical and engineer-
ing lines which the practice of the profession requires.

10'16. Thesis Reports. A series of reports by the students on the progress
of their theses, presented before the rest of the students and the instructing
staff.

10'191. Chemical Engineering Literature. Readings in technical literature
in both French and German, including researches in reference books and journals.

10'192. Chemical Engineering Literature. Condnuation of 10'191.
10'20. Industrial Chemistry. The more important industrial chemical proc-

esses, including metallurgy, are studied from the point of view of both the chem-
ical 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 devel-
oped and a general survey of the field obtained. Extensive problem work is
included and one hour a week of memoirs presented by individual students upon
important topics. Textbook: Thorp, Outlines of Industrial Chemistry.

10'201. Industrial Chemistry. Identical with 10-20 except for omission of
memoirs.

10'202. Industrial Chemistr3. Identical with 10-20 except that especial
emphasis is laid on ordnance and chemical warfare topics, particularly in memoirs.

10'21. Industrial Chemistry. A continuation of 10'20. Devoted to those
industries which deal with amorphous solids, including glass, ceramics, leather,
paints, textiles, paper, rubber, etc. Textbook: Thorp, Outlines of Industrial
Chemistry.

10'211. Industrial Chemistry. Identical with 10'21 except that memoir
work of 1020 is included.

10'212. Industrial Chemistry. Identical with 10-21 except that the mechan-
ical operations of chemical industry are taken up in place of memoirs.

10'114. Industrial Chemistry. Similar to 10-21 modified to meet the needs
of R. 0. T. C. students.

10'22. Industrial Chemistry. Continuation of 10'20.
10'224. Industrial Chemistry. Similar to 10-22 modified to meet the needs

of R. 0. T. C. students.
1016. Industrial Stoichlometry. Stoichiometric calculations connected

with the processes of chemical industry. The subject matter is an expansion of
the problem work of 10'20. Intended especially for college men who have had
descriptive industrial chemistry. Textbook: Lewis and Radasah, Industrial
Stoicisiometry.

10'80, 1027. Industrial Chemical Laboratory. A study of the evolution of
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a chemical process from the idea as originally formulated through the successive
stages of laboratory development to the design and equipment of the necessary
plant.

The process is first examined in the light of available literature, and is ana-
lysed as to the probable factors which enter into its successful operation. Com-
mencing with the preparation of the raw material it is next carried out in a quan-
titative manner in the laboratory on as large a scale as is consistent with reason-
able accuracy and despatch. Each chemical operation is analytically controlled,
rapid methods of the requisite accuracy being employed. The physical prop-
erties of the solutions, precipitates and final pr "ts are critically observed
and the choice of the apparatus to be recommenu- - is based upon quantitative
experimentation carried out in the laboratory. Finally, each student submits an
informal report upon the process and plant, with plant layout and estimate of
costs. Questions of labor, depreciation, interest and insurance are discussed in
the class, and so far as is possible are involved in the students' reports.

10'28. Chemical Engineering. A study of the thermal properties of matter
and the energy relationships underlying mechanical and elementary chemical
processes. Emphasis is laid upon the application of fundamental principles to
such operations as combustion, heat recovery in both continuous and discontinu-
ous processes, heat engines, compression and pumping of fluids with particular
reference to the handling of corrosive substances and to the quantitative phases
of applying and dissipating heat in the control of chemical reactions on an indus-
tria scale.

10'29. Chemical Engineering. A continuation of 10'28.
10'80. Chemical Engineering Laboratory. (In effect 1930-31.)
10'81 - 10'86. Chemical Engineering. These subjects cover the basic

principles underlying the unit operations of chemical industry. Because most of
these operations involve fundamental problems in flow of heat and flow of fluids,
these topics are first discussed in detail. There follows an analysis of the opera-
tions of evaporation, distillation, drying, humidification, filtration, subdivision of
solids, hydraulic classification and similar topics. Throughout the course, em-
phasis is laid on quantitative relationships and these are illustrated by the solu-
tion of numerous problems. Textbook: Walker, Lewis and McAdams, Principles
of Chemical Engineering.

10'81. Chemical Engineering (Dynamics of Fluids, Flow of Heat, Evap-
oration and Distillation).

10'811. Chemical Engineering. Similar to 10-31, modified to meet the
needs of R. 0. T. C. students.

1082 Chemical Engineering (Humidity, Humidification, Drying and Sub-
division, and Separation of Solids).

101821. Chemical Engineering. Similar to 10'31, modified to meet the
needs of R. 0. T. C. students.

10'88. Chemical Engineering (Dynamics of Fluids, Flow of Heat, Evap-
oration and Distillation).

101881. Chemical Engineering.
10'84. Chemical Engineering (Humidity, Humidification, Drying and Sub-

division, and Separation of Solids).
10'841. Chemical Engineering.
10'85. Chemical Engineering.
10'861. Chemical Engineering.
10,862. Chemical Engineering.
10,41 - 10'50. Special Topics in Chemical Engineering. The purpose of

each of this group of subjects is to study thoroughly and in detail one special
phase of chemical engineering. Each subject starts with a brief review of the
underlying principles as taken up in 10'31 and 10'32. The more advanced phases
are then discussed in detail. To illustrate the general applicability of these prin.
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cipIe to the design and operation of industrial plants, numerous problems are
solved quantitatively.

10'41. Distillation. A quantitative study of the basic principles of dis-
tillation, as applied to binary mixtures both of complete and limited miscibility
and to multicomponent systems. Typical problems include batch and continu-
ous simple distillations, steam distillation, vacuum and pressure distillation,
rectification, heat recovery and the like. Special attention is paid to graphical
methods.

10'42. Drying. A detailed study of the basic principles of drying. Quan-
titative problems dealing with driers of the rotary, tunnel, loft, compartment
and drum types.

10'48. Evaporation. A detailed study of the various factors involved in
evaporation, such as heat transmission, entrainment and frothing. Considerable
attention is paid to multiple effect operation, both with parallel and reversed flow
of steam and vapor. Vapor compression evaporation is also considered.

1044. Combustion. This subject is offered primarily for students of the
School of Chemical Engineering Practice who have completed the field station
work. It includes a study of world fuel resources, the production and utilization
of natural gas and manufactured fuels, the chemistry of combustion, and the
equipment commonly used.

10'45. Mechanical Separation. In addition to studying the usual methods
of mechanical separation by filtration, elutriation, flotation, etc., the industrially
important methods of fog, mist and fume elimination are considered.

10'46. Extraction. (Gases by Liquids.) The basic principles of equilibria,
mechanism and rate of interaction are studied in detail. Quantitative applications
include the absorption of single gases, such as sulfur dioxide, ammonia and hy-
drochloric acid, and complex mixtures, such as light oil, casing-head gasoline,
refinery gases, and the like. Particular attention is paid to graphical methods.

(Gases and Liquids by Solids.) A study of the basic principles of adsorption
henomena followed by problems in decolorization of oils, sugar syrups and the

like; solvent recovery by adsorption and the leaching of various solids.
10'60. Heat Transmission. Includes a study of the individual or film co-

efficients of heat transfer for evaporating condensing, warming and cooling, fol-
lowed by application in the design of stlls, condensers, heat exchangers, finned
surfaces, etc. Special attention is paid to the correlation of data by the methods
of dimensional analysis, and to the interrelationships between heat transfer, fluid
friction and absorption. For problems involving the batch warming and cooling of
solids, the Fourier equations are applied graphically.

10'52. Chemical Engineering U. Offered for graduates of other schools
whose training in Chemical Engineering has been along somewhat different lines
from that given in 10'31 and 10'32. Emphasis is placed on basic theories in flow of
fluids and fow of heat and application is made to problems of an advanced char-
acter. Attention is paid to recent developments in Chemical Engineering.

10'58. Chemical Engineering Design. Open only to students who have
taken the fieldwork of the School of Chemical Engineering Practice. The prob-
lems given involve the design of a complete plant, from the viewpoint of both
chemical engineering and economics.

10'14. Economic Balance In Chemical Industry. Lectures and conferences
planned to develop original power in the solution of problems in chemical industry.
The problems chosen cover a wide range of topics, but in each case the various
factors under the control of the designer are analyzed quantitatively, in order to
determine the optimum design from the viewpoint of cost and economic return.

10*62. Applied Chemical Thermodynamics. Presents and illustrates those
elements of thermochemistry and thermodynamics of most importance in the field
of chemical engineering.

10'88. Applied Colloid Chemistry. A study of the application of colloid
chemistry to various chemical Industries, including a brief survey of the general
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principles of colloidal chemistr with special reference to their industrial applica-
tion, a discussion of various coIold problems involved in the industries, and a con-
sideration of the important research problems in applied colloid chemistry now
pressing for solution.

10*64. Applied Colloid Chemistry Laboratory. An opportunity is given to
carry out selected experiments. Apparatus is available for surface tension meas-
urements, ultra-microscopic studies, etc.

10*65. Applied Colloid Chemistry. Lectures with extensive collateral read-
ing, involving a thorough review of the fundamentals of colloid chemistry, fol-
lowed by a study of its applications in various chemical industries. Include the
Influence of molecular structure and size on the physical and chemical properties
of materials; the structure of the liquid, the crystalline and the amorphous states
of matter; the characteristics of suspensoids and emulsoids; the phenomena of
adsorption, gelation, endosmosis, co-precipitation of colloids, crystal growth,
hysteresis and other distortion effects, and the like. Emphasis will be placed upon
modern methods of laboratory study and investigation, such as the technique of
measuring and controlling iomc concentrations in colloidal systems and the use of
X-rays in the determination of molecular structure. Especial attention will be
paid to the applications in rubber, textile, paper, leather, glue and similar indus-
tries. (Given in Summer Session only.)

10-67. Applied Colloid Chemistry Seminar. Conferences, involving round
table discussion of important new developments in Colloid Chemistry of outstand-
ing interest. The topics will be announced in advance and the students will be
expected to prep are themselves to take part helpfully in the discussion. (Given
in Summer Session only.)

1068 - 10'79. Special Topics in Industrial Chemistry. The purpose of each
subject of this group is to study thoroughly and in deta one special branch of
a ed chemistr. The aim is to master the fundamental principles and general

hemistry underlg the industry and the techniaue of their application to the
solution of its probems rather than the details of plant methods and operations.
Especial attention is given to the interrelationships of the industry in question
with other fields of chemistry and engineering.

10-68. Corrosion 10'74. Petroleum.
10'69. Leather 10'75. High Pressure Processes.
10'70. Sulphuric Acid. 10-76. Nitrogen Fixation.
10'71. Glass Ceramics and 10'77. Rubber.

Reractories. 10'78. Interphase Reactions
10'72. Iron and Steel. 10,79. Paints, Oils and
10'78. Starch and Cellulose. Varnishes.
10'81. School of Chemical Engineering Practice -Bangor Station. At

this station emphasis is placed on the study of electrolysis, drying, humidification,
evaporation, absorption and causticization. This work is carried out in the plants
of the Eastern Manufacturing Company at South Brewer, Maine, manufacturers
of writing papers and sulphite ulp and of the Penobscot Chemical Fibre Com-
pany at Oldtown, Maine, manufacturers of soda and sulphite pulp. Offered from
July to December and from January to May and may be taken only in conjunction
with two of the other field stations.

10'82. School of Chemical Engineering Practice - Boston Station. At the
Boston Station primar emphasis is placed on the study of filtration, handling of
corrosive materials, materials of construction and plant layout, flow of heat and
absorption. Stress is also placed on the chemistry and chemical engineering in-
volved in the manufacture of heavy chemicals, such as sulphuric acid, nitric acid,
hydrochloric acid, glauber salts, etc. This work is carried out at the South Wil-
migton plant of the Merrimac Chemical Company which manufactures heavy
chemicals, and at the Revere Sugar Refinery, Chlestow, Massachusetts.
Ofered from July to December and from January to May, inclusive, and may be
taken only in conjunction with two of the other field stations.V eadmyb
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10'88. School of Chemical Engineering Practice -Buffalo Station. The
work at the Buffalo Station deals primarily with flow of fluids, flow of heat and
combustion, the work extending over a wide field. Heat balances and efficiency
tests are run on coke ovens, blast furnace stoves, gas producers and the like. Exper-
imental work on flow of heat, flow of fluids, absorption and other unit studies of
chemical engineering is carried out in connection with the recovery of light oil and
ammonia from coke oven gas. The work is done at the Lackawanna Plant of the
Bethlehem Steel Company, Lackawanna, New York. Offered from July to Decem-
ber and from January to May, inclusive, and may be taken only in conjunction
with two of the other field stations.

10'84. School of Chemical Engineering Practice - Bangor Station. Similar
to 1081. Given during the second period of the academic year. May be taken
only in conjunction with 10-85 and 10'86.

10'85. School of Chemical Engineering Practice - Boston Station. Similar
to 10'82. Given during the second period of the academic year. May be taken
only in conjunction with 10'84 and 10-86.

10-86. School of Chemical Engineering Practice - Buffalo Station. Similar
to 10'83. Given during the second period of the academic year. May be taken
only in conjunction with 10'84 and 10'85.

1087. School of Chemical Engineering Practice - Bayonne Station. This
field station, located at the Bayonne Refinery of the Tidewater Oil Company,
Bayonne, New Jersey, is operated jointly with Fuel and Gas Engineering and is
open to a limited number of students in the School of Chemical Engineering Prac-
tice who wish to substitute it for one of the other field stations, 10-81, 10-82 or
10'83. It includes a study of oil refining methods and equipment by means of
investigations dealing with the distillation, cracking and purincation of petroleum
and its distillates. The plant equipment includes the usual types of stills, fraction-
ating columns, cracking units and accessory heat interchangers and furnaces.
Offered from July to December, inclusive, and may be taken only in conjunction
with two of the other field stations.

10'90. Experimental Research Problem. 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. Regular conferences are held with
research students by the Staff of the Research Laboratory of Applied Chemistry
and of the Laboratories of Chemical Engineering in which the work is conducted.

10'98. Automotive Fuels. The course will be divided into three parts
first a brief treatment of petroleum chemistry and description of the principal
refining processes; sources of supply, resources and availability of various kinds
of automotive fuels. Second, a discussion of the principles of combustion in
internal combustion engines, with particular reference to the reactions in cylin-
ders and distributing systems. Among the problems taken up are the influence
of volatility in starting and in operation, the physical and chemical properties of
fuels to meet specifications, and a study of detonation from a chemical point of
view. The third part of the course deals with lubrication and lubricants, including
a brief discussion of sources of supply and methods of manufacture. The theories
of lubrication of journal bearings are considered.

10'94. Orpnization and Methods of Industrial Research. The methods
of attack used m industrial research are considered. Specific problems of indus-
trial importance are submitted to each member of the class who is asked to
outline in detail for criticism of the class the method of attack suggested for its
solution.

10'991 10'992. Semnar in Chemical Engineering. A series of talks by
members of the staff and others on timely subjects in chemical engineering.

SANITARY ENGINEERING. XI
(See description under Civil and Sanitary Engineering, page 145)
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GEOLOGY
This Department offers courses which lead to the degree of

Bachelor of Science in Geology, Master of Science, Doctor of Philos-
ophy and Doctor of Science.

The growth of economic geology is a comparatively recent devel-
opment. There exists now a broad demand for men who have made
a special study of the practical application of geology to metal mining,
to non-metallic products like clay and building stone, to petroleum
and coal, and to engineering work and hydrology. Such men must
have an education in engineering subjects along with their geological
training, and it is just this which is provided for in this course. Among
its graduates are many of the most prominent practical geologists of
the present day.

For a long time there has existed a demand for teachers in the
various branches of geology and for those who desire to devote them-
selves to teaching, the degree of Bachelor of Science in Geology is a
stepping stone to the higher degrees necessary for such work.

Mineralogy, petrography, geology in all its branches, including
physiography, geological surveying and economic geology, are in-
cluded in the curriculum. In view of the growing importance of the
geology of coal and petroleum special lecture courses are establisihed
for this branch of the science. The examination, sampling and valu-
ation of ore deposits are also emphasized.

Ample provision is made for graduate studies for candidates
desiring to obtain the higher degrees and for special students. The
subjects for this advanced work include microscopic analysis, min-
eralogy and crystallography, chemical mineralogy, advanced petrog-
raphy, advanced economic geology, geology of North America and
of Europe, geology of Asia, geology of igneous rocks, paleontology
and organic evolution.

A beneficial co6peration in graduate studies has been established
with the Department of Geology of Harvard University by which
advanced students are allowed to attend Harvard courses in subjects
not regularly given at the Institute and vice versa. Among such
Harvard courses open to advanced students are geometrical crystal-
lography, geology of igneous rocks, physiography and climatology
offered, respectively, by Professors Charles Palache, Reginald A. Daly
and R. DeC. Ward.

The department offers a number of courses especially designed
to meet the needs of students in other branches of science or engi-
neering. Mineralogy, geology, geological surveying and economic
geology, and the geology of coal and petroleum are given to students
m Course III (Mining Engineering). Short courses in mineralogy
and geology are offered for students in chemistry, chemical engineer-
ing and metallurgy. Students in civil, sanitary and municipal engi-
neering and building construction take courses in engineering geology.
Architectural engineering students study the occurrence of materials
of construction. Gas and fuel engineers study the occurrence of coal
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and petroleum. Physical crystallography is offered for students in
physics and metallography. Optical identification of crystalline sub-
stances is given to students in chemistry and metallurgy.

In addition to these technical courses three general studies are
offered by the department, in economic geography, geology and
organic evolution.

Students working for the Doctor's degree in chemistry, physics,
biology, metallurgy or mining engineering, may elect a minor in the
Department of Geology taking work in mineralogy, crystallography,
paleontology or geology.

Subjects 12'00 to 12'99 (see page 66)
12'01. Mineralogy. Principally a laboratory study of about one hundred

and twenty of the most common minerals. Textbooks: Warren, Determinative
Mineralogy; Dana, Manual of Mineralogy.

12'02. Mineralogy. A continuation of 12'01, for students in Course XII
and others desiring further work in mineralogy. A number of additional minerals
are studied and the elements of crystallography are reviewed. In the lectures the
minerals are described and the mode of formation of a number of mineral groups is
considered. Textbook: Dana-Ford, Textbook o/ Mineralogy, third edition.

12'08. Mineralogy. Designed as an option for students in Courses V and
X and for others desiring a short course in mineralogy. A general determinative
study of about sixty common and important minerals. Crystallography is given
as part of this subject. Textbooks: Warren, Determinative Mineralogy; Dana,
Manual of Mineralogy.

12'04. Mineralogy, Advanced. Detailed study of many common and some
of the rare minerals by means of optical, blowpipe and other methods. In the
lectures and seminar hours the chemical composition of mineral groups is treated.
The laboratory work will include the preparation and use of immersion liquids,
specific gravity separations, etc.

12'05. Mineralogy, Advanced. A shorter treatment of 12-04. It differs
only in that fewer minerals are considered.

12'15. Petrography. Lectures on the occurrence and genesis of rocks of all
types and of laboratory work using the polarizing microscope in the study of thin
sections of rocks. Supplemented by field excursions to instructive nearby local-
ities.

12'161, 12'162. Petrography, Advanced. Study of selected suites of rocks,
reading of petrographic literature, and the preparation of a written report on at
least one sui Ae of rocks.

1220. Optical Identification of Crystalline Compounds. A short course in
the identification of crystalline substances with the aid of the polarizing micro-
scope. It prepares the student to rapidly identify crystalline compounds without
resorting to chemical analyses. The methods, which have a wide range of applica-
tion in industrial and research problems, are particularly useful in cases in which
chemical methods are not applicable, as in the identification of minute amounts of
compounds, and in the accurate identification of each of the individual compounds
of intimate mixtures.

12'211. Optical Crystallography. Study of the optical properties of crystals
with special reference to the identification of crystals with the aid of the polarizing
microscope. Students primarily interested in mineralogy and petrography study,
in the laboratory, the optical properties of mineral crystals; other students receive
instruction on the properties of common inorganic crystals. This is a longer treat-
ment than the subject matter given in 12'20.

12'212. Optical Crystallography. Primarily a laboratory course of an
advanced character in which the student applies his knowledge of optical crystal-
lography previously acquired in 12'20 or 12'211 to minor research problems in his
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own special field, or to problems assigned to him by the instructor. The student
is largely placed upon his own initiative but his work is directed and advised by
frequent conferences with the instructor in charge. The hours of the course are
varied to suit the need of the student.

12'22. Optical Ceramics. Primarily a laboratory subject in which the
methods of petrography are applied to the study df ceramic products, such as
cement, glass, porcelain, chinaware, refractories, tile, terra cotta and brick.

12'25. Physical Crystallography. Emphasis is placed upon the physical
properties of crystals as related to crystal structure. The fundamentals of crystal-
lography are first presented from a classical viewpoint. The student becomes
acquainted with the concepts of symmetry from brief laboratory work on crystal
models and crystal measurement. With this background, the subject of crystal
structure is introduced. The remainder of the course consists of a discussion of the
various physical properties and their dependence on crystal structure. Among
the topics considered are:crystal habit and size, cleavage, cohesion, elastic deforma-
tion, recrystallization, twining, electrical conductivity, crystal optics, and hard-
ness. The theory is illustrated by laboratory work, including the plastic deforma-
tion of single crystals.

19'80. Geology. General dynamical geology. Textbook: Shimer, Intro-
duction to Earth History.

12'8. Geolo . Continuation of 12'30. Historical geology, and labo-
ratory work in lit and on the study of geologic structures and maps. Also
several geologic field tips are taken. Textbooks: Shimer, Introdnction to Earthr
History, Pirsson and Knopf, Rocks and Rock Minerals, econd edition.

12'821, 12'822. Geology. Geology adapted to the needs of engineers. Text-
book: Ries and Watson, Elements of Engneering Geology.

12'8. Field Geology. Designed to teach practical methods of geologic
mapping in the field.

12851 12852 Geological Surveying, Advanced, Field investigation and
mapping of assigned areas with research in connected problems. Also excursions
to areas of special interest.

1280. Field Geology. A ten-day summer courses in an area in New Jersey
and Pennsylvania where an interesting geological history is presented, and where
paleozoic sediments are conspicuously folded and faulted. Instruction and prac.
tice is given in detailed geological mapping and in field methods of geological
work.

12'se . Field Geology. A short series of field trips to supplement 12'322.
12'88. Physiography. A study of the characteristics and development of

land forms and the methods of n r of topographic maps.
12'89. Field Geology Methods. Standard methods of fieldwork and the

making of field records; reconnaissance methods; cross sections; route geology and
methods of plotting; sampling and recording of samples; use and records of photo-
graphs and sketches; and areal and detailed geologic mapping. Given partly in
the laboratory and partly in nearby field localities.

12'40. Economic Geology. Lectures on the occurrence and origin of ore
deposits. Textbook: Lindgren, Mineral Deposits, third edition.

12'1. Economic Geology Laboratory. The student is trained in the deter-
mination of ore minerals and eir relatin ships in hand specimens and in polished
sections, The laboratory results are correat ed with the geological occurrence of
the ores. Intended as a laboaorty supplement to 12-0.

12'48. Applied Economic Geology. Considers the application of geology to:
prospecting for new orebodies, geophysical prospecting, alluvial prospecting,
diamond drill core interpretation, mine sampling and ore estimation. The various
methods of underground geological mapping are discussed.

1S'481, 12482. Economic Geology Laboratory, Advanced. Laboratory
study of specimens or suites of specimens from mineral deposits; metallographic
or petrographic work, structural problems.
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19'483 12,484. Economic Geology Seminar, Advanced. Seminar including
reading aMA reports based upon the literature of ore deposits.

1244. Economic Geology of Fuels. The origin and the geological occur-
rence and utilization of deposits of natural gas, petroleum and coal.

12'40. Economic Geology of Non-Metallic Deposits. Designed to give stu-
dents in mining and geology a fairly complete orientation in the occurrence of
clays, cements, abrasives, fertilizers, barite and other non-metallic deposits.
Includes a certain amount of laboratory work.

12'47. Economic Geology of Non-Metallic Deposits, Advanced. Consists
mainly of laboratory work on non-metallic deposits.

12'48. Engineering Geology and Hydrology. Relations of geologic proc-
esses and structures to engineering problems. Also includes the study of under-
ground waters from the standpoint of the engineer and the geologist.

12'49. Geology of Materials. For students of architecture who have had
no previous work ii geology. Describes the character and mode of occurrence of
materials of construction.

12'50. Historical Geology. An extension of 12'31, including a study of the
more common fossils. Textbook: Grabau, Historical Geology.

12511, 12'512. Paleontology. Designed to give a knowledge of the past
life of the earth through a comparison with living plants and animals. Textbook:
Shimer, Introduction to the Study of Fossils.

12'121, 12'522. Paleontology, Advanced. Consists largely of laboratory
work and assigned reading upon some aspect of index fossils, or the evolution of
fossil or living forms.

128. Index Fossils. The determination of the geologic age of rock forma-
tions through a study of their included organic remains. Textbook: Grabau and
Shimer, North American Index Fossils.

12'54. Micropaleontology. A study of fossil microscopic plants and ani-
mals, especially foraminifera.

12'5. Organic Evolution, Advanced. Reading and discussion upon vari-
ous phases of organic evolution.

12'581, 12'582. Stratigraphy. Consists of lectures, assigned reading and
laboratory work on sedimentary rocks. Also the petrographic study of sediments
and methods of heavy mineral correlation.

12'60. Structural Geology. A descriptive course in types of structures
found in rocks, their mode of origin, and methods of their interpretation. A review
Is given of the principal views on the major structural elements of the earth, and
the evidence for and against such views is presented. Textbook: Leith, Structural
Geology, 1928.

1261. Diastrophism and Vulcanology. A descriptive course given in two
parts. In the first, the problems of mountan building and major earth movements
are considered; the cause of the movements; criteria for their interpretation; and
a description of important examples. In the second part, the problem of vulcan-
ology is treated- the genesis and life history of volcanoes; the nature of the process
of eruption; and the reasons for their distribution. Then the major active volcanic
regions of the world are described.

12'681, 12682. Geological Seminar, Advanced. Reading and reports based
upon various phases of geologic literature. For graduate students.

12'04. Geology of North America. The physiography, stratigraphy, igneous
bodies and general geologic structures of North America.

12'65. Geology of Europe. Similar in plan to 12'64, but dealing with the
continent of Europe. (Offered in alternate years.)

12'66. Geology of Asia. The grand structural divisions of the continent;
the stratigraphic seuence; the record of disturbances and the vulcanism; the dis-
tribution of econoc resources in their relation to structure, time and diastrophic
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history, The life record of Asia, briefly stated. (Offered in alternate years, not
given i1929-30).

1*80. Geology of Coal and Petroleum. Presents in detail the geological
occurrences of petroleum and coal deposits and the methods of investigating
petroleum and coal properties.

The following subjects are offered as General Studies. For degcription see
Division of General Studies, page 238.

060. Geology.
G62. Economic Geography.
064. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING
Naval architecture and marine engineering (Option 1) is intended

for those who expect to be ship-designers, shipbuilders, or marine -
engine builders or who desire to enter allied industries. The special
work of the regular course is given in the form of lectures and recita-
tions, and drawing and computation during the third and fourth
years.

The option in ship operation is intended for students who wish
to enter the fields of ship operation and management or to engage in
other maritime pursuits, such as marine insurance, admiralty law,
and the various branches of marine transportation. This course is a
combination of engineering, economics, and business studies, espe-
cially prepared to train men for activities in this field.

The Department also offers a graduate course in Naval Con-
struction (XIII-A) for Naval Constructors of the United States Navy.

Subjects 18'00 to 18'99 (see page 66)
18,01. Naval Architecture. General theory of naval architecture; units of

measurement employed, methods of quadrature exact and approximate; principles
of flotation, including displacement, stability and trim. Preparation of ship's
lines for required con itions. Geometry of ship forms.

18'011. Naval Architecture. Courses 13'011 and 13'021 are abridgments
of 13'01 and 13'02 and treat the subject more from the point of view of the ship
owner and operator than from that of the designer and builder. General theory of
naval architecture; ship forms and coefficients, displacement, stability, trim, roll-
ing and pitching, flooding of compartments.

18'02. Naval Architecture. Continuation of 13'01, including grounding,
docking, launching, tonnage, freeboard, steering and theory of sea waves.

18.021. Naval Architecture. The resistance and powering of ships, influ-
ence of forms and coefficients on resistance, models and model tanks; powering
and propulsion, propeller design, influence of hull on action of propeller; steering
and maneuvering; longitudinal strength.

18*08. Naval Architecture. Rolling, itching and heaving motions, methods
of controlling same. Resistance and propuion of ships by paddle wheels, screw
propellers, and sails. Methods of making power and spee trials, torsion meters,
model experiments of hulls and propellers, effect of shallow water on speed and
power.

13'11. Theory of Warship Design. An historical account and a discussion
of the evolution of modern warships. General design omprising the determina-
tion of the principal elements of design, stability and behavor in a seaway. Text-
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books: Modern History of Warships, Hovgaard, Spon, London; General Design of
Warships, Hovgaard, Spon, London.

13'12. Theory of Warship Design. Completion of the lectures on general
design comprising construction of lines, preliminary weight calculations, water-
tight subdivision, buoyancy and stability of submarines, troop transports and oil
tankers; final weight calculations. Artillery, development, distribution and instal-
lation; ammunition; stowage and transport; torpedo and mine installations. Pro-
tection against artillery fire, submarine attack and air bombs. Conning towers.
Textbooks: Modern History 'of Warships, Hovgaard, Spon, London; General
Design of Warships, Hovgaard, Spon, London; Speed and Power of Ships, D. W.
Taylor, Wiley, N. Y.

18'18. Theory of Warship Design. Structural design of warships, com-
prising materials used in hull construction, strength calculations of the entire hull
as well as of its various members and a discussion of riveted joints used in ship-
building. History of development of machinery; preliminary design and installa-
tion of boilers, engines and propellers, as far as this work concerns the naval archi-
tect; coaling and coal stowage; oil fuel. Rudders and steering gear. Drainage,
ventilation and heating of warships. Textbooks: Structural Dessgn of Warships,
Hovgaard, Spon, London; Modern History of Warships, Hovgaard, Spon, London.

18-14. Theory of Warship Design. Structural design of warships completed,
comprising a disuassion of the design of the main structural features; plating,
frammg, decks, bulkheads, stem and sternpost. Anchors and anchor gear; towing
and warping gear. Boats and boat handling appliances. Advanced lectures on
stresses in gun-turrets; effects of underwater explosione and protection against
such attack; strength of submarines. Docking stresses. Riveted joints. Text-
book: Structural Design of Warship, Hovgaard, Spon, London.

13'21. Warship Design. Construction and fairing of a set of lines from
approximate offsets. Calculation of displacement and stability by ordinary
methods used in commercial shipbuilding.

1822. Warship Design. Preparation of a complete preliminary design of a
warship.

18'28, 18'24. Warship Design. Preparation of a complete preliminary
design of a warship in continuation of 1322.

18'81. Ship Construction. Yachts and vessels of wood construction-
historical and technical development of wood construction as applied to small
boats, yachts and merchant vessels.

18'82. Ship Construction. Introduction of iron and eteel and development
of the metal hull in detail, with special regard to the requirements of the registra-
tion societies.

18*88. Ship Construction. Continuation of 13-32 dealing with carpenter
and joiner work, plumbing, ventilating, heating and lighting.

18'87. Merchant Shipbuilding. Deals with the design and construction of
merchant vessels with special reference to their employment as auxiliaries during
war time, and reconditioning for their original work when the war service is
completed.

1818. Shipyard Organization. Division of authority and responsibility of
the various officials; their duties and necessary qualifications; the efficient handl-
ing of labor and materials; the sequence of work; recording of wages, materials
and costs, also methods of estimating costs for tendering.

13.89. Shipyard Practice. Lectures dealing with industrial organization,
management, operation, equipment and practice of ship and navy yards as applied
to warship construction and repair.

1341. Ship Drawing. Instruction in the principles of yacht design, draw-
ing and fairing of yacht forms, and in the use of the special drawing instruments.
The student is given the opportunity to make a half model of his design of yacht.

18'411. Ship Drawing. Instruction in drawing and fairing lines, layout of
midship section from rules of registration societies, structural drawings of ships.

1-1 - 7-1 -- 11
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1842, 1848, 1845, 18'46. Ship Design. Further instruction in drawing
lines, calculations for displacement, curves of form and stability calculations. Cal-
culation of launching problem, layng out inboard, profile and deck plans, midship
section with scantlings. Calcula ons of weight, trim, strength, etc. Special plans
of details. The student is required also to make a half model of this design with
such assistance being given as he may require.

18'47. Ship Design. Lectures and drawing-room exercises for students in
ship operation. Each student works up the preliminary design of a merchant ship,
and determines the dimensions coefficients, displacement, freeboard, power and
propeller requirements, and stability under various conditions of loading. In the
drawing room he lays outboard and inboard profile, arrangement plans, etc., and
fairs up a preliminary set of lines to meet the requirements of his design.

18'48. Model Making. Includes the construction of a half model from the
student's design. Such assistance will be given as will enable the student to com-
plete the work.

13'0. Marine Engineering. Describes the design of marine engines and
boilers with special reference to avoidance of trouble in operation at sea.

13'51. Marine Engineering. An introductory course in Marine Engineer-
ing; fuels, combustion, boilers, reciprocating engines, turbines, auxiliary machinery
and power plant layouts. Numerous practical problems. Textbook: Chapman,
The Marine Power Plant.

13'52. Marhie Engineering. Consists of part of 13'54.
1354. Marine Engineering. Includes the determination of stresses and

the methods of proportioning the parts of reciprocating machinery. The vibra-
tion of ships, balancing of engines, inertia forces and other interesting problems
of the marine engine designer are treated. Textbooks: Marine Power Plant,
Cha man. Notes on Marine Engineering. Reference book: Marine Engineering,
Peabody.

1858. Marine Engineering. A study of the marine power plant as applied
to naval vessels. Discussion and comparison of fuels, boilers, types of modern
propelling machinery, auxiliaries, high pressure steam and other improvements in
marine engineering.

1861. Marine Engine Design. Computations and drawings are made for
parts of a marine engine and a boiler. The design of riveted joints, simple machine
parts, choice and advantage of different engineering materials are also discussed.
T-extbook: Marine Engineer's Handbook; Sterling.

18'62. Marine Engine Design. A continuation of 13'61. Includes the
calculation of sizes and layout of main propelling units and auxiliaries of a steam-
ship, together with diagrammatic arrangement of the principal piping systems.
Propeller design, engine balancing and similar marine engineering problems are
also treated.

18368, 18'64, Marine Engineering Design. The calculations for power
plants of naval vessels, including boilers, main engines, auxiliaries, propellers and
piping systems. The student makes a layout of the machinery arrangement for
the warship design prepared in Courses 13'22, 13'23 and 13'24.

18'66. Marine Engineering Design. Calculations for the size of the boilers
and auxiliaries of a merchant ship; layout of machinery arrangement and impor-
tant piping systems; various actual machinery layouts discussed and compared.

1370. Marine Steam Turbines. Following a brief preliminary resume of
nozzle and blade design, the dimensions of several turbines are computed and the
effect of variation in steam conditions is considered. Descriptions of the turbines
accompany these thermodynamic calculations. Mechanical features of turbine
design such as shaft critical speed, disc wheel strength, and blade strength are dis-
cussed. A description of the marine helical reduction gear and turbine auxiliary
equipment is also included.

13'72. Marine Diesel Engines. A detail study of Diesel engines and
motorship auxiliaries; fuel injection, valve gears, reversing types of engines,

; . .................................... ............................. ............................ -- - ................
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Diesel fuels; Diesel-electric drive, the Still engine and calculations for auxiliaries
for motorships.

18'81, 18'82. Ship Operation. The engineering and economic aspects of
ship operation; 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 operat-
ing expenses; turn-around and port expenses; cubic and deadweight ships; the
design of cargo and passenger vessels, economical operation of propelling machin-
ery and auxiliaries at sea and in port; tonnage measurements and maintenance;
study of trade routes, cargo movements, and factors influencing ocean freight
rates. Numerous problems in both cargo and passenger ship operation are
assigned to the student.

18'88. Terminal Facilities. A study of ports and port layouts, the handl-
ing of ship's cargoes, pie.s, transit sheds, warehouses, railroad facilities, pier
equipment, the design of the ship with reference to cargo handling, influence of
turn-around on ship operation, longshore labor problems; marne passenger
terminals. Special consideration is given to harbor and inland water transporta-
tion and the influence of the trends and developments in marine transportation on
ports and terminal facilities.

ELECTROCHEMICAL ENGINEERING. XIV
(See description under Physics)

AERONAUTICAL ENGINEERING
The course in aeronautical engineering is designed to familiarize

the student with the general principles of flight of all types of aircraft
and with some of the detail of design and construction as applied to
the airplane. Following the usual preliminary work in the, subjects
fundamental to all engineering, part of the time in the third year and
most of that in the fourth is devoted to professional subjects, lectures
being supplemented by drafting room practice and by laboratory
work both in the methods of aeronautical research and in the opera-
tion and maintenance of airplanes in the field.

While a graduate in aeronautical engineering is especially pre-
pared for work in the engineering department of a company manu-
facturing airplanes, the subjects taught are not so specialized as to
go beyond the proper and necessary interest of any man entering any
part of the aeronautical field. In particular, it furnishes a sound basic
training for those desirous of associating themselves with enterprises
engaged in the operation of aircraft, whether their primary concern
is with the selection of equipment or its maintenance or with traffic
management.

Students who are not regularly registered in Course XVI may be
admitted to the professional subjects in the course, listed below, only
by special permission.

Subjects 16'00 to 16'99 (see page 66)
16'00. Aerodynamics of Airplane Design. Aerodynamic theory as applied

to airplane design, including calculations of performance and the study of stability
and control. Textbook: Warner, Airplane Design, Vol. 1.
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16'01. Airplane Design. General theory of the design of airplanes, includ-
ing calculations of stresses and performance and the study of stability and control.
Textbooks: Warner, Airplane Design, Vol. I; Niles, Airplane Design.

16-08. Airplane Design. General theory of the design of airplanes, includ-
ing calculations of stresses, and the proportioning of various parts as determined
b structural, aerodynamic and practical considerations. Textbooks: Warner,

r lan. Design, Vol. I; Niles and Newell, Airplane Structures.
16*04. Advanced Airplane Design. Special topics in stability and control

ard performance calculation, and advanced points in layout of airplanes for
specinc purposes are considered. Textbook: Warner, Airplane Design, Vol. 1.

16*06. Advanced A lane Structures. Examination of new methods in
structural analysis and original work on analyses of greater refinement than those
ordinarily made. Particular attention is paid to the applications of the generalized
three-moment equation, the method of least work and the method of calculating
deftections. Textbook: Niles and Newell, Airplane Structures.

16*08. Airplane Design Problems. 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
performance.

16*11, 16*12. Airplane Design Practice. Identical with 16*13 but given in
two terms. Textbook: Niles, Airplane Design.

16'18. Airplane Design Practice. Actual practice in design. Each student
carries through the design of a training airplane.

16*14. Airplane Design Practice. A continuation of 16'13 with a more
complete study of detail design and with more opportunity for the display of ini-
tiative by the student.

16'15. Airplane Design Practice. Actual practice in design for the special
needs of naval officers in XIII-A and XVI.

16'16. Airplre Design Practice. A continuation of 16'15, for the special
needs of naval officers in XIII-A.

16'21. Airship Theory. A study of the theory of aerostatics and aerody-
namics as applied to lighter-than-air craft, including discussion of the properties
of aerostatic gases and of the stability and control of airships.

16*92. Airship Design. Theory and practice of the design and construction
of airships, including stress calculations. Includes both classroom work and design
practice. Textbooks: Blakenore & Pagon, Pressure Airships; Burgess, Airship

Design.
16'10. Aerial Propellers. Theory and practice of propeller design including

the study of propeller stresses. Classroom work is supplemented by actual design
practice.

16*85. Aircraft Instruments. Discussion of the use of instruments in the
navigation of aircraft with analysis of the theoretical and practical problems
entering into their design. (Not given in 1929-30.)

16'41. History of Aeronautics. History of the airplane and airship, with
special reference to the technical development.

16'48. Commercial Aeronautics. A general course in the commercial
application of aircraft, taking up the study of passenger and mail lines, local
operating companies, and special uses of flying equipment, with considerations of
unit costs and revenues, equipment, insurance, regulation and organization.

16'4. Air Transportation. A continuation of commercial aeronautics
specializing in organised, scheduled airlines, taking up general transport and
economic principles, and adapting them through detailed analyses to the problems
of airplane and airship transportation.

16'48. Aircraft Armament. A general discussion of the types of machine
gun, aircraft cannon and bomb releasing gears used on airplanes, together with a
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general treatment of the theory of sighting and operation of aircraft armament,
and in particular of the special equipment necessitated by the difference between
the conditions of aerial and ground operation. Open only to officers of the United
States Army, Navy and Marine Corps.

16*51. Airplane Laboratory. Devoted to actual work on the assembly,
disassembly, alignment, and adjustment and minor repair of airplanes and to
lectures of an itroductory nature on the types and general features o typical
airplanes.

1654. Airplane Construction. Lectures discussing the methods used in
constructing airplanes, either experimentally or in large production, the tools and
other equipment needed, and the estimation of costs.

16'62. Aeronautical Laboratory. Lectures on the methods and equipment
used in aeronautical research, and experience in the making of tests in the Insti-
tute wind tunnels.

16'18. Aeronautical Laboratory and Research Methods. 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.

16'68. Conduct of Aeronautical Research. A continuation of 16-63, devoted
chiefly to the design of equipment, the discussion of general research methods, and
the planning of the methods of attack on specific new problems.

1669. Aeronautical Seminar. Intended primarily for students conducting
theses in aeronautics. Consists of a series of meetings with discussions of current
research work by graduate students and members of the wind tunnel staff.

1672. Propellers and Airships. A brief discussion of the theories of design
of aerial propellers and their application and of the design and construction of
various types of lighter-than-air craft. Intended primarily to give students who
are prospective airplane specialists a broadened knowledge of the aeronautical
field as a whole.

16'76. Aeronautics. Airplane design and the general principles of flight.
16'78. Aeronautics. A comprehensive course containing material on air-

ship design, aerial propeller design and theory, and aeronautical laboratory
methods. Intended to be supplementary to 16'76.

16'82. Aeronautical Power Plants. The design and construction of modem
aeronautical engines is taken up from the point of view of the airplane designer
and operator. Textbook: Aircraft Power Plants, Jones, Insley, Caldwell and Kohr.

1688. Airplane Engine Design. Devoted to a thorough study of the funda-
mentals of the high speed internal combustion engine and its application to air-
craft propulsion. Laboratory work is so planned as to illustrate the principles
discussed in the classroom. Textbook: Engines of High Output by H. R. Ricardo.

16'64. Airplane Engine Design. Covers the design of the airplane ongine
and its parts from the theoretical and practical standpoint. The classroom discus-
sion is supplemented by drafting-room p,.ctice in which the student carries
through the design of a complete aircraft engine.

1685. Airplane Engine Design Practice. Drafting-room exercises covering
certain fundamental problems in acraft engine design.

16'88. Aeronautical Engine Laboratory. Study of aeronautical engines,
laboratory test equipment, and test procedure. Performance tests run on aero
engines using different type dynamometers and test equipment. Textbooks: The
Testing of High Speed Internal Combustion Engines, by Judge; S. A. E. Data
Sheets and Test Forms.

16*911, 16*919. Synoptic Meteorology. A non-mathematical study of the
phenomena of the weather map, starting with the modem conception of the struc-
ture of extra tropical cyclones, the polar front theory and the general circulation of
the atmosphere. A detailed discussion of the forecasting of local weather phe-
nomena, especially fog, showers and thunder storms.

16'921, 16'9. Meteorological Laboratory. Decoding and plotting of the
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daily weather reports broadcast from the Arlington radio station, analysis of
weather maps and practice forecasting for selected areas. Also the evaluation of
pressure-temperature graphs from upper air soundings.

16'981, 16'982. Dynamic Meteorology. The application of hydrodynamical
and thermodynaical methods to the study of the atmosphere in rest and in
motion. Although for the sake of practice various disassociated problems will be
solved, the course aims to give a quantitative presentation of the general circula-
tion of the atmosphere, based on Margules' conceptions of the source of the kinetic
energy of the extra tropical cyclone.

16'941, 16'942. Meteorological Seminar. Twice weekly reviews and dis-
cussions of recent meteorological contributions published in current periodicals.

BUILDING CONSTRUCTION
The subject of "Building Construction," included in the schedule

for the second, third and fourth years, is an intensive and detailed
study of the assembly of the materials of building. Instruction will be
given simultaneously with the development of the structure and, in
so far as possible, the student will apply the scientific and professional
training of the other parts of the Course to the problem in hand.

Subjects 1700 to 17'99 (see page 66)
17'11. Architectural Forms and Details. Includes instruction, by means

of lectures and drawings, in architectural forms, including the five Orders and the
characteristic details ot the various architectural styles, together with a general
review of Architectural History for the purpose of acquainting the student with
the architect's language and point of view.

17'12. Architectural Forms and Details. A continuation of 1711.
17'21. Building Construction. Problem I. Study of Wood Construction.

The student draws the plans of a dwelling house, to scale, with principal dimen-
sions indicated. A progressive detailed study is then made of the development of
the structure and the assembly of the materials of building in their proper sequence,
including excavations; concrete, rubble and block foundations; waterproofing;
balloon, braced and veneered frames; stucco; lime and gypsum plaster and plaster-
ing, roof framing and roofing materials; chimney design; plumbing, heating, etc.
Instruction is given by lectures and demonstration from models and samples, after
which the student makes scale details of all the important structural features,
embod ing materials in general use in dwelling house construction, with an
analysis of quantities and costs as applied to the specific problem in hand.

17'22. Building Construction. Problem I. Study of Wood Construction.
A continuation of Problem I.

17,81. Building Construction. Problem II. Study of Timber Construction.
The same procedure is followed as for Problem I, but with special reference to
timber, its growth, properties, shrinkage and preservation; standard and semi-mill
construction; the study of timber joints and splices; trusses; heavy timbering and
bracing of excavations; wood and steel sheet piling; piles and pile driving; earth
excavation, with steam shovel, crane and dragline; brick and brick work and
details incidental to mill construction. Field inspections are made as opportuni.
ties offer.

17,83. Building Construction and Materials. Problem III. Study of Rein-
forced Concrete Construction. The same procedure is followed as for Problems
I and II, but with special reference to concrete and its use in building, including
cements, ag ates and concrete mixtures; steel reinforcements; forms in steel
and wood; field methods, equipments and appiances; foundations, walls, floors
and roofs; stone and stone work, metal windows and doors, roofing and sheet
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metal. A thorough study is also made of the physical and mechanical properties
of the materials of building.

17*41. Building Construction. Problem IV. Study of Steel Construction.
The same procedure is followed as for Problems 1, 11 and III, but with special
reference to steel construction, including the study of the manufacture and prop-
erties of steel, shop and erection practice, riveting, field methods, derricks, tools
and appliances; floor structures and floor finishes; partitions; brick, stone and
architectural terra cotta, marble and bronze; also rock excavation explosives,
caissons and pneumatic foundations. Special details relating to banis, theatres,
hotels and office buildings.

17'42. Building Construction. Problem IV. Study of Steel Construction.
A continuation of 1741.

17*80. Job Management. A series of lectures on the management and
control of an operation in the field. Includes a study of job organization; the
time schedule; the progressive and orderly sequence in which the materials should
flow to the job; the coordination of the several crafts, their regulation and man-
agement; the elimination of the hazard of fire and accident. Under this heading
will also be included lectures on Professional Relations; Organized Labor; Busi-
ness Experience, etc.

DRAWING
The work of this division includes preparation in mechanical

drawing and descriptive geometry which leads to the various courses
in applied drawing offered by the professional departments.

The course in mechanical drawing is concerned largely with the
technique and principles of graphical representation and includes as a
basis for the work which follows, practice in accurate penciling, in the
inking of instrumental construction and irregular curves, and in letter-
ing and tracing. It also includes practice in making dimensioned
sketches from simple machine parts, from which are laid out finished
working drawings.

Special importance is attached to the study of descriptive geom-
etry, both as embracing the principles of the graphical representation
of objects and the solution of geometrical problems, and as a means of
developing the imagination and the power to visualize. Illustrations
of the practical application of its principles are afforded by the solu-
tion of problems taken from engineering and architectural practice.

Subjects D1 to D99 (see page 66)
D11. Mechanical Drawing. Instruction in the correct use of drafting

instruments and materials. Drawings are made in pencil and in ink, on paper and
on tracing cloth. Practice is given in lettering. Neatness and accuracy are re-

uired. Isometric and oblique projection are included. Textbook: Mimeograph

D12. Working Drawings. Gives the elementary instruction required for
the courses in machine drawing. Includes the construction of conics and rolled
curves, the making of dimensioned freehand sketches from machine parts and of
accurate detail drawings from the sketches. Textbook: Mimeograph Notes.

D21. Descriptive Geometry. Short lectures and individual classroom
instruction. Especial emphasis is placed upon the ability to visualize the problems
and the processes of solution.

Includes a study of the fundamental conceptions of orthographic projection
and fundamental problems on lines, planes and solids.



D22. Descriptive Geometry. A continuation of the work of the first term
through the more complex phases of the science, including sections, developments,
tangent lines and planes, and intersections of surfaces of revolution.

D28. Descriptive Geometry (College Class). Intensive work covering in
one term the complete requirement in first year descriptive geometry, open to
students transferring from other colleges with advanced standing. Students with
failures in descriptive geometry will not be admitted. Textbook: Kenison and
Bradley, Descriptive Geometry.

D81. Descriptive Geometry. A continuation of D22, providing additional
practice and applications and covering in greater detail the study of tangent
planes, intersection of surfaces of revolution. Includes some consideration of
warped surfaces. Textbook: Kenison and Bradley, Descriptive Geometry; Mimeo-
graph Notes.

D311. Descriptive Geometry (College Class). Covers the same ground as
D31 and primarily intended for college transfer students of Course I who have
taken the College Course (D23) of the first term.

ECONOMICS
In this Department is grouped the instruction given in general

economics to students in all courses, and also the more specialized
subjects provided for the course in Engineering Administration (XV).
All courses, except X111 2, XV and XVII, take political economy
(Ec 31, 32) in the third year, and opportunity also is given to select
certain general studies in the field of economics.

Students in Course XV begin political economy in the second
year, but owing to the requirements of subsequent studies in business
economics, devote but one term, instead of two, to this preliminary
course.

The courses in Cost Accounting Ec5l, Banking Ec37, Statistics
Ec65, Corporate Organization Ec56, Corporate Finance and Invest-
ments Ec57, Business Management Ec70, 71 and 72, and Business
Law Ec6l and 62 are designed particularly for students in Engineer-
ing Administration, and should not be applied for without permission
of the Department.

Subjects El to Ec99 (see page 66)
Ec2l. Political Economy. Less extensive in its scope than Political Econ-

omy Ec3l, Ec32. More emphasis is placed upon fundamental principles, and less
time devoted to such subjects as money, bankin, trusts, labor problems, etc.,
which are covered by special subjects in Course X .

E41, Ec82. Political Economy. Elementary but comprehensive. Con-
sists of an analysis and description of the exsting economic structure of society,
a brief study of economic theory and the application of that theory to some of the
more important economic questions. Special attention is given in Ec32 to funda-
mental business processes including principles of accounting, corporate organiza-
tion and finance, credit and banking, labor problems and business management.

Ec8. Political Economy. Given for students in Course XIII-A. Covers
Ec31 and part of Ec32.

EW7. Banking. Credit instruments, credit documents, national banks,
state banks, trust companies, savings banks, different kinds of loans, securities for
loans, credit statements, the bank statement, the money market, relation of the
treasury and crop movement to money market, clearing house, domestic and
foreign exchange.

281ECONOMICS
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Ec45. Industrial Relations. Covers in general the same field as G21,
though in somewhat abbreviated form. Special consideration is given to the his-
tory of the railroad brotherhoods and to the federal laws applicable to disputes in
that industry as well as to its personnel problems.

Ec471, Ec472. Personnel Management. An intensive study of the prin-
ciples and technique of personnel work, sometimes called human engineering.
Particular attention will be given to the problems that arise in practice in recruit-
ing, training and maintaining a labor force. Comparative studies of the different
methods and practices in selection, including .mental and trade tests; placement,
promotion and transfer; education and training; job analysis and specifications;
the measurement and control of turnover; regularization of employment; absentee-
ism and tardiness, and other specific problems will be undertaken. Other topics
for investigation will include methods of wage payment; benefit plans, including
pensions, insurance and assignment of stock; health and welfare work; housing;
labor legislation, including safety supervision and workmen's compensation.

Ec0. Accounting. Systematic and logical recording of financial data is a
requisite of modern business. The purpose is accomplished through the mechan-
ism of double entry bookkeeping. But more important than the assembling of
such data is analysis aiming toward useful generalizations and conclusions. Analy-
sis of this sort is beneficial for management, stockholders and the general public.
Instruction therefor deals with assets and liabilities, balance sheets, profit and loss
statements, surplus, depreciation charges, reserves, financial ratios indicating
trends and present conditions, and other kindred problems. In so far as possible,
cases based upon actual corporation reports and records are studied.

Ecol. Cost Accounting. Methods of determining costs of materials, proc-
esses of labor and machines; the distribution of direct costs and overhead expenses;
cost data to test management and to show the particular sources of profits or
losses; shipping orders; inventories; recording and payment of wages. The develop-
ment of standard costs as a basis for management and industrial control is
emphasized.

Ec21, Ec522. Advanced Cost Accounting. Application of cost accounting
principles to specific cases. Special attention given to the cost problems of the
particular industries which the individual members of the class plan to enter.
Study of some miscellaneous topics entering into the accounting of manufactur-
ing corporations not necessarily directly connected with the computation or
application of costs.

Ec68. Building Finance. Describes the financing of new building rojects
as well as the financing of the building constructor. The topics studied include the
valuation of real estate, method of appraisal, depreciation, financing by first and
second mortgages, mortgage compames, building and loan associations, construc-
tion loans, bank credit and the administration of finance. Special attention will
be devoted to those aspects of building finance which are connected with the prob-
lem of securing new business for the building constructor.

Ec542. Public Utility Accounting and Analysis. The special accounting
problems of gas and electric companies; a study of the figures needed by the
operating management of the companies; comparison of the figures of the indi-
vidual company with those of other companies; the reaction of cost and sales
analysis on rates and rate forms; both problems and discussion will be based very
largely on actual cases.

Ec66l. Public Utility Finance. Lectures, readings and reports on the
financial organization and operation of public utilities, with an analysis of their
security issues. Attention is given to government control of financing, the analysis
of public uti r s, and the market position of utility stocks and bonds. The
operations of companies and finance companies and their relation to operat-
ing companies cons tute an important part ofthe work, Students are advised
to register for Ec591 and Ec692. (Not offered 1929-30.)

Ec52S, Public Utility Regulation and Rates. The development and evolu-
tion of public utility regulation; the various methods of regulation contrasted and

282



compared; the legal foundations of regulation, the legal duties imposed upon pub-
lic utilities and their legal rights; rates, rate structures and rate control, with much
attention to important rate cases; valuation of utility properties and a comparison
of the different methods proposed for determining the rate base. These are the
more Important topics considered in the course. The work will consist of lecturers,
assigned readings and reports. Students will devote some time to actual attend-
ance at hearings before the Public Utility Commission. Students are adviced to
register for Ec591 and Ec592. (Not offered 1929-30.)

Ec56. Corporate Organization. The organization and control of corpora-
tions with some attention to other forms of business. Consideration is given to
procedure and problems of incorporation, relationships of the parties in the cor-
poration and combinations of corporations in our large industrials. Public utility
corporations are studied briefly with the purpose of presenting the relations of
public service corporations and the public.

Bc57. Corporate Finance and Investments. Covers fundamental prin-
ciples of financial organization and management. The various types of corporate
securities are examined, the financial problems of the promoter, the incorporators
and the later financial management are studied and illustrations are drawn from
concrete cases. The latter part of this subject considers more specifically the dif-
ferent kinds of investment securities with exercises in investment analysis, and a
discussion of the methods of the exchanges, brokerage and speculation. Lecturers
from investment houses assist in this branch of the subject.

Ec81, EcO82. Financial Administration of Industry. Deals primarily with
financial problems of the ordinary sized establishments. The problems covered
include: Initial working, capital requirements, mortgaging the plant, choice of
banking facilities, budgetary control, duties of the treasurer and procedure with
relation to bankrupt debtors.

Ec591. Public Utility Management and Finance. Deals with the theoretical
and practical phases of public utility management. The subject matter will include
a brief study of corporate organization and management in general, followed by
the application of the general principles of finance and management to public
utility enterprises. Emphasis will be placed upon problems of capitalization,
holding company organization and certain phases of accounting which bear upon
the financial policies of these companies.

Ec592. Public Utility Management and Finance. A continuation bf Ec591
including public relations, rate making, valuation and regulation by commissions.
Some attention will be given to analysis of territory served. In addition to instruc-
tion by members of the Institute Faculty, a broad range of topics of direct con-
cern to public utilities and to users and refiners of fuels will be covered by lectures
by men of special achievement in their several fields.

Ec6l Ec62. Business Law. Deals with the general principles of contract
law, special kinds of contracts; bills and nrtes; agency; corporation law; and
partnerships.

Ec6S. Business Law and Organization. A graduate study of business
organization from both a legal standpoint and a management standpoint. The
subject of contracts and the personal relations of individuals within the organiza-
tion are emphasized. The advantages and disadvantages of various types of
organization are discussed.

Ec65. Statistics. Elementary instruction is given in the construction of
statistical tables and charts, official sources of commercial and financial statistics
of the United States, and the interpretation of such material. Some attention is
given to the statistical methods of forecasting.

Ec661, Ec662. Statistical Methbds. Study of the principles and methods
used in more advanced statistical analysis. Some of the topics included are cor-
relation of two variables multiple and artial correlation, simple sampling and the
basic theory of probability with s reference to business problems, Deter-
mination of historical trends and odic fluctuations of economic time series will
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receive attention preparatory to the major problem of business forecasting.
Ec681, Ec682. Business Cycles. A study of recurrent periods of business

prosperity and depression and of the theories offered to explain them. Students
will examine the factors which must be considered and the statistical methods used
in attempting forecasts of general business conditions and of the sales of particular
enterprises.

Ec70, Ec71, Ec72. Business Management. Deals with problems of the
production and distribution of manufactured goods. Among the more important
topics considered are: Organization; plant location, layout and equipment; pur-
chasing; intra-factory transportation; traffic; inspection; stores; design; time,
motion and fatigue study; production control; office organization, layout and
equipment; commercial research; marketing methods, sales promotion and adver-
tising. As far as possible the practices of production and marketing are studied in
parallel, thus emphasizing the development of similar principles of scientific
management in both fields.

Ec74. Business Management. Deals with the business aspects of the build-
ing industry. The following topics are considered from an administrative view-
point: organization, estimating, purchasing, contracts, insurance, sales promotion,

control of eument, control of materials, office control, regularization of work,
research, coor mation of salds, finance and construction programs, organization
and management of small construction enterprises, cost accounting and the law

of contracts.c rct i ua ' e

Ec761, Ec752. Manufacturing Analysis. (See Graduate Bulletin).
Ec761, Ec762. Marketing of Manufactured Products. A study of the prob-

lems concerned in marketing the products of manufacturing industries with
special reference to policies and methods. The basic factors of organization,
operation and control are discussed. Readings in marketing methods are required
as a foundation for a thesis on a specific practical marketing problem.

Ec781, Ec782. Standards of Measurement in Industrial Management.
Deals with the selection of suitable standards of measurement for the evalua-
tion of accomplishment and the control of the various functions of management,
through the application of the engineering method. Special attention will be
given to such topics as the evaluation of manufacturing operations, production
and inventory control, economic processes, the choice of manufactuing equip-
ment, the evaluation of performance or aptitude and management ratios. Class-
room discussions will be based upon a study of specific problems and the results
of original investigations.

Ece0. Ocean Shipping Administration. Deals with the types of ocean serv-
ices and trafc agencies and their organizations; rate and traffic agreements;
ocean shi p'lag documents; ocean rates and regulation; marine insurance; and
Dal . Its purpose is to acquaint the student with the more important
aspects of the business administration of ocean shipping activities.

The following subjects are offered as general studies. por description see
Division of General Studies, page 288.

G21. Industroal Relations. Ge 5. Investment Finance.

ENGLISH AND3 HISTORY

The work in English is designed to arouse in the student an
interest in the important problems of modern life, and through the
interest thus stimulated to train him in oral and written expression.
The instructiof is given chiefly and in sections which offer frequent
opportunity for class discussion and for oral presentation of topics
prepared by students. The written work is for the most part in the
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form of reports, in which emphasis is put on the clearness and accu-
racy of expression which are essential in the work of a professional
man.

The instruction given by the Department in literature and
history is planned so that the student may acquire an understanding
of the main currents of thought of the last one hundred and fifty years
as they have expressed themselves in the events, the institutions, and
the literature of that period. Significant works of literature which
interpret phases of political, economic and social life are read and dis-
cussed concurrently with an historical study of the times. By this
correlation of the work in literature and history - on which, as has
already been indicated, the work in composition is based - it is
hoped that the student may gain a broad and vital compr'hension of
the main forces working in life and society today.

Subjects El to E99 (see page 66)
E1. English (Entrance). For description see entrance requirements.
E11. English and History. Covers European History of the last hundred

years and is conducted by recitations and conferences, with oral and written
reports.

E12. English and History. A continuation of Eli.
R21, 122. English and History. Includes the chief ideas of nineteenth

century and contemporary thought, political, social and philosophical, handled
in recitation and discussion groups, with required and collateral reading, lectures
and written papers. An alternative course on "types of literature" is offered for
men properly qualified.

18. Report Writing. A study of the various types of engineering and
business reports. Practice in the investigation of subjects, the arrangement of
material, and its presentation in good report form. A secondary part of the
subject is practice in the planning and writing of the more common types of
business letters.

R41. Problem Analysis. The object is to train students in architecture
to present in definite and clear form the reasons that have actuated them in
preparng plans for any given project. Emphasis is placed especially on careful
preparation in written form and in oral delivery before final presentation.

42. Problem Analysis. The theory and practice of effective and convinc.
ing presentation of an architectural proposition as to its soundness and merits.
This course consists almost entirely of group work.

144. Committee Work. The development of coperative thinking and
cultivation of the "group spirit" by means of committee reports on vital and
timely subjects, and acceptance or constructive amendment by the class of what
each report recommends. Open only to I-A and VI-A.

145. Business English. A study of the principles of effective, businesslike
expression; and practice, both written and oral, in the expression of those prin-
ciples. Leactures, recitations, business letters, oral and written reports. Open
only to I-A and VI-A.

E46. Modern Forms of Literature. A brief study of the various types of
contemporary novels, dramas and short stories with view to critical apprecia-
tion of these forms of literature. Lectures, discussion and written reports and
criticisms. Open only to VI-A.

The following subjects are offered as general studies. For description see
Division of General Studies, page 288.
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G40. Contemporary Drama.
G41. Contemporary English Literature.
042. Contemporary European Literature.
04S. American Literature.
G40. Public Speaking.
047. Committee Reports.
G48. Appreciation of Music.
049. Nineteenth Century Thought.
G50. Fine " in Modern Life.
G51. Biography in Science.
G2. Lincoln and the Period of the Civil War.
G05. French Revolution and Napoleon.
09. Social Problems of Philosophy.

FUEL AND GAS ENGINEERING
This course is planned to afford properly prepared graduates in

Engineering and allied fields of Science opportunity to obtain special
theoretical and practical training in the processing and utilization of
natural and manufactured fuels. Openings for men trained in this
field are varied, but most particularly the demand for such men comes
from the petroleum, steel, gas and electric power industries. The
work consists of one academic year of study at the Institute followed
by six months' fieldwork.

The scope of the work at the Institute is indicated in the list of
subjects given below. In the fieldwork the theoretical side of fuel and
gas engineering studied at the Institute is applied to the processes of
gas manufacture and fuel utilization by plant studies and tests on full
scale equipment in commercial operation. In general the thesis will
be done during this period. The degree of Master of Science in Fuel
and Gas Engineering will be awarded upon the satisfactory comple-
tion of the work, subject to the general rules for the Master's degree.

Subjects F1 to P99 (see page 66)
Fl. Principles of Combustion. Part 1. Combustion calculations dealing

with furnaces, kldns, retorts, gas producers and oil-cracking still-settings. The
calculation of excess air, volume of air and flue gas, heat and material balances,
etc., is thoroughly and quantitatively considered. Part H. Study of the princi-
p leas and laws governing the combustion of coals, fuel oil, natural and manu-
factured gas. The methods and equipment employed in industrial fuel utilization
are described and studied.

F2. Development and Use of Power. Study of gas, electric and steam
power and the selection of power equipment for typical conditions met in prac-
tice. The different types of steam turbines, the principles and economics of gas
and oil engines, the simultaneous production of power and process steam are
considered. Intended to give the student a broad vision of the entire field of
power development in addtion to the more important detailed methods of power
application and the limitations and possibilities of the various generating methods.

1Pg. Furnace and Retort Design. Study of principles and calculations of
furnace and retort design and construction, ealing with rates of heat transfer,
flow of gases in furnaces and retorts, and construction details. The quantitative
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design and layout of two or three furnaces, retorts or still-settings will be carried
out.

P4. Gas Engine Laboratory. Based on a series of laboratory tests on
various types of gasoline and Diesel engines during which the effect of different
fuels, carburetion and other variables on operating performance is studied.

F5. Natural Fuels. A study of the origin, composition, classification, pro-
duction, preparation and refining of the primary natural fuels, especially bitumi-
nous and anthracite coal, petroleum and natural gas.

F6. Principles of Fuel and Gas Engineering I. A quantitative study of
(1) the measurement and calculations of pressure drop of gases and liquids flow-
ing through pipes, ducts, etc.; (2) the flow of heat in coolers, condensers, heat
interchangers, furnace walls; (3) crushing, grinding and sizing of solids. Con-
sists of lectures, problems and conferences.

F7. Principles of Fuel and Gas Engineering II. Continuation of Fuel and
Gas Engineering I, dealing with gas scrubbing and absorption, distillation and
humidification. These principles will be applied to quantitative study of the
unit processes of gas manufacture, petroleum refining and coal carbonization,
as well as to the operation of the equipment involved. Studies in economic bal-
ance form a part of this subject.

F8. Properties of Materials. Includes a study of the chemical and physi-
cal properties of common materials of boiler and furnace construction, such as
refractories, insulation, metals and alloys at high temperatures. The corrosion
of metals in general and specifically condensers, boilers, stills, heat interchangers,
etc., are taken up in addition to allied topics such as water softening.

P9. Manufactured Fuels. Takes up the chemistry, properties, equip-
ment and the factors involved in the manufacture of producer gas, water gas,
complete and low temperature gasification of coal, the production of oil gas, etc.

FIELD WORK AND THESIS

The field work consists of plant studies and tests of full-size equipment in
commercial operation. The same general methods now in use at the field sta-
tions of the School of Chemical Engineering Practice are employed. The field
stations are located at Buffalo, Boston, Bayonne and Rochester. At these sta-
tions the work is wholly educational and under the direct supervision of the
Institute's faculty. In general, training is given in the application of acquired
principles to industrial practice.

F10. Field Work and Thesis - Boston and Rochester Stations. The man-
ufacture and purification of coal and water gas is studied at the plants of the
Cambridge Gas Light Company in Massachusetts and the Rochester Gas and
Electric Company in New York. The great variety of equipment installed in
these plants affords opportunity for work on several types of retorts and ovens,
dry quenching of coke and numerous types of purification equipment, in addi-
tion to studies of gas producers, water gas generators and distribution systems,

Power plant operation is studied at the Edgar Station of the Edison Electric
Illuminating Company of Boston which is one of the most modern power stations
in the country. This plant was one of the first to adopt the use of high pressure
boilers and turbines. The investigations at this station include studies on boilers,
turbines, deaerators and feed water heaters. Part of the time at these stations
will be devoted to research or investigation which will comprise the student's
thesis.

F11. Field Work - Buffalo Station. At the Lackawanna plant of the
Bethlehem Steel Company, the use of fuels for power generation, coking of coal,
blast furnaces, open hearth and general metallurgical furnaces will be studied.
Other equipment at this plant which is available for study includes three types
of coke ovens, by product recovery apparatus, reheating furnaces and benzol
distillation equipment. A portion of the work at Buffalo will be carried out at
the plant of the Iroquois Gas Company where the manufacture of coal gas,
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blue water gas and hi h pressure gas distribution will be studied. The plant is
equipped with new Woodhall-Duckham vertical retorts, one bench of which is
espocaly designed to permit study of coal carbonization. This plant also affords
an excellent opportunity for studying the problems incident to the use of mixed
natural, coke oven, coal and water gas.

F12. Field Work - Bayonne Station. The work of this station comprises
studies of various types of refining equipment and methods. The Bayonne
Refin of the Tide Water Oil Company is a complete unit for the processing
of crue petroleum. An excellent opportunity is afforded for the investigation
of the manifold problems involved in the distillation, cracking and purification
of petroleum and its distillates. Tests of different types of stills, fractionating
columns, cracking units and combustion equipment are carried out in order
both to investigate the process and equipment used and to obtain data on heat
transfer and similar functions necessary to the design of such equipment. This
station is operated in co6peration with the School of Chemical Engineering
Practice.

F18. Advanced Gas Engineering. The purpose of this subject is to afford
men now engaged in the technical and operating branches of the manufactured
gas industry an opportunity to review the subject and to familiarize themselves
with recent advances in methods of operation, research and development. Given
especially for engineers and chemists employed by New England Gas Compan-
ies but is open to others who may be qualified. The work will occupy the entire
time during the two weeks.

F14. Applications of Gas to Industry. An intensive series of lectures,
laborato tests, problems and discussions on gas appliances, the purpose being
to give te industrial gas engieer or salesman a s'ifficent review of the theory
of combustion and allied su bjets so that he will be more competent to select
the proper appliances to meet a particular problem. Sponsored by the New
England Gas Association and the American Gas Association and open only
to their members.

F15. Constitution and Combustion of Fuels. The purpose of this subject
is to afford graduates in engineering, physics or chemistry now engaged in indus-
trial work an opportunity to become familiar with current practice in fuel util-
ization. Includes: (1) A study of the origin, composition, classification, produc-
tion, preparation and refining of the primary natural fuels; (2) a study of the
principles and laws governing the combustion of coal, fuel oil, natural and manu-
factured gas; (3) consideration of the methods and equipment employed in indus-
trial fuel utilizations.

F20. Seminar in Advanced Furnace Design. 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.

GENERAL STUDIES
This division includes those subjects of a general and essentially

non-vocational character which are offered for the purpose of giving
the student an opportunity to broaden his education. They are
designed to introduce him to fields of thought and interests outside of
his chosen professional work.

Sixteen units of general study subjects are required, eight of
which may be selected by the Department, others elected by the
student. Each student is free to elect from among the subjects listed
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below such as appeal to his particular personal tastes and interests.
A considerable variety of subjects is offered, grouped for convenience
under the headings: Social, Political, Economic and Business Subjects;
Literature, English, History and Fine Arts; Science; Foreign Litera-
ture. The list may be modified or extended from year to year.

Students taking Choral Singing G58 who attend regularly
throughout the academic year the rehearsals and concerts and meet
the tests to the satisfaction of the director may receive credit for
four units of general study.

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS
First Term Second Term

G21. Industrial Relations. G8. International Law and American
G81. Humanics. Foreign Policy.
GO9. Social Problems of Philosophy GO. Psychology.
098. Military History and Policy of G81. Humanics.

the United States.

G1. History of Science.
062. Economic Geograph
G71. Principles of Biolog

Heredity.
060. Geology.

G821. French.
G822. French.

SCIENCE
G2.
066.
075.
G64.
G76.

History of Science.
Descriptive Astronomy.
Biological Reproduction.
Organic Evolution.
History of Philosophy.

FOREIGN LANGUAGES
0881. French.
G88. French.

LITERATURE, ENGLISH, HISTORY AND FINE ARTS

041. Contemporary English Litera-
ture. (Not offered in 1929-30)

G48. American Literature
046. Public Speaking.
G48. Appreciation of Music.
049. Nineteenth Century Thought.
G5i. Biography in Science.
062. Lincoln and the Period of the

Civil War.
06. European Civilization and Art.
059. Social Problems of Philosophy.

G40. Contemporary Drama.
G42. Contemporary European Litera-

ture. (Not offered in 1929-30)
G47. Committee Reports
050. Fine Arts in Modern Life.
G1. Biography In Science.
GO6. French Revolution and

Napoleon.
G57. European Civilization and Art.
G6. Choral Singing.

Subjects G1 to 099 (see page 60)
01. History of Science. Thirty lectures or other exercises, dealing with the

development and decline of Greek science; the transmission of science into western
Europe; the science of the renaissance with emphasis mainl on mathematics and
the sciences nearly related to it. Textbook: Sidgwick and ,A Short History
of Science, Chapters I-X.
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G2. History of Science. Thirty lectures, or other exercises, dealing with
the development of different fields of science. The subjects treated will vary some-
what from year to year, but include such topics as the transition from alchemy to
chemistry, and the development of modern astronomical theory, of the theories of
natural science and special topics from the history of engineering and industry.
Textbook: Sedgwick and Tyler, A Short History of Science, Chapters XI-XVI.

G3, International Law and American Foreign Policy. The lectures will be
designed to help one to an intelligent understanding of international relations as an
American citizen. They will include topics grouped as follows: Great Writers on
the Law of Nations, the Birth of International Law, States and Their Recognition,
the Entry of America into the Family of Nations, the Monroe Doctrine, and Pan-
Americanism; the Territorial Jurisdiction of a State, Ships on the High Seas and
in Port, Diplomatic Protection of Citizens Abroad, and Extradition; the American
Foreign Service, Treaties and the Procedure of Ratification in the United States;
the ague Conferences, the League of Nations and the Permanent Court of Inter-
nationa Justice; Rules of Land, Sea and Air Warfare, Military Government in
Occupied Territory and the Rights and Duties of Neutral States in Time of War.
There will be occasional class discussions of related problems. One report for the
term will be required on a topic of current international interest based on outside
reading and chosen by the student himself, with the al . *al of the instructor. A
few selected reports will be presented orally in the class 4,,ier separately or as part
of a symposium pre-arranged by the instructor. Textbook: Wilson and Tucker,
International Law.

G. Psychology. General principles of psychology.
G21. Industrial Relations. Intended to familiarize the student with the

more important problems which arise out of the relation of employer and employee
under present conditions of industry. In addition to a consideration of the organi-
zations and policies of the parties to the contract of employment, it deals with the
principles and to some extent the technique of employment management or
personnel work.

G25. Investment Finance. Considers briefly (1) the legal rights conferred
upon the owners of securities of various types; (2) the basis for credit offered by
issuing corporations of various kinds: government, railroad, public utility, indus-
trial, etc.; (3) the stock exchanges, brokerage, speculation and the various kinds of
business houses which deal in securities and investments.

G81. Humanics. A series of conversations and discussions regarding the
great variety of conditions and human contacts which arise in the course of employ-
ment, together with desirable methods by which to meet such conditions when
they occur. The need for the development of specific traits of character and habits
will be emphasized as well as their bearing upon the chance for success or failure
in business.

G40. Contemporary Drama. An untechnical discussion of notable living
playwrights and their work here and abroad.

G41. Contemporary English Literature. Treats of a number of the most
important English men of letters from 1890 to the present time. (Not offered in

G42. Contemporary European Literature. An introductory study of some
of the chief figures in European Literature of the last few decades and today.
(Not offered in 1929-80.)

G4d. American Literature. From the Civil War, with especial emphasis on
the period since 1900.

046. Public Speaking. The object is to set forth the principal matters of
technique on which the art of speaking in public is based, and to provide training
for the individual members of the class.

G47. Committee Reports. Training in the preparation and oral presenta-
tion of committee reports. These reports serve as a basis for class discussion.

Gd. Appreciation of Music. No previous knowledge of music is needed for
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this subject. Many musical illustrations are performed in the classroom. The
lectures and textbook endeavor to give simply and clearly the knowledge needed
by an intelligent listener. Written work totalling 2,500 words, and two-hour
examinations are required. Textbook: Sigmund Spaeth, The Common Sense of
Music.

049. English and History. Advanced work in reading and discussion of
modern intellectual problems, based on Steeves' and Ristine's "Representative
Essays in Modern Thought." Lectures, recitations for discussion and written
papers.

G50. The Fine Arts in Modern Life. Aims to develop the habit and faculty
of noticing visible beauty in contemporary art, in public monuments and museum
collections, and more especially in one's personal environment, such as costume,
furnishing and decoration of the home, books, pictures, magazines, the theatre.
The history of art is studied with a brief text in order to make the appreciation of
contemporary work more discriminating. Textbook: Reinach Apollo, the Story
of Art (Scribner's); The Significance of the Fine Arts (Amer. Inst. of Archts.).

G5. Biography in Science. Offers training in the preparation and oral
presentation of papers before organized groups, such as section meetings of a
profesional society. The papers are based on reading in the field of biography,
chiefly of men of science. Not open to students below the fourth year.

G5. Lincoln and the Period of the Civil War. Life of Abraham Lincoln
and his relation to the times.

G55. French Revolution and Napoleon. Lectures, maps pictures and some
outside reading will be used to give the student a general idea of the most interest-
ing features and episodes of French society just prior to the Revolution, of the
Revolution itself, of the advent of Bonaparte, of the Empire and of Waterloo.

056 057. European Civilization and Art. Rise of civilization and of its
westward expansion through the Mediterranean basin. The racial, economic,
religious and political elements in this development are carefully traced, and upon
the background thus gained the art of each successive epoch is studied and general
aesthetic principles are discussed. As the students in Course IV have a specialized
course in the history of architecture, attention is here particularly concentrated
upon sculpture. The lectures are very fully illustrated by lantern slides, supple-
mented by collections of photograph3 and by reference to the original works and
casts contained in the Boston Museum of Fine Arts. Textbook: Breasted, Ancient
Times.

G568. Choral Singing.
G9. The Social Problems of Philosophy. Discusses in non-technical

language some of the philosophical theories which underlie recent views of society
and of the management of the personal life.

G60. Geology. 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. Textbook: Shimer, Intro-
duction to Earth History.

9. Economic Geog hy. A popular course in the relation of man to the
world on which he lives. physical environments such as soils, mountains,
plains, rivers lakes and oceans, and climate, and their effect on his development
are irst considered. The natural resources of the earth are then described in rela-
tion to their importance in the development of civilization - power (water, coal
and petroleum), iron and other metals used in industry, gold and silver, cement
materials, clays, fertilizers, salts and other non-metallic materials. The point-of-
view of the Importance of environment and resources to civilizathn is kept upper-
most during the presentation of this course.

0o. Orgeal 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 cal ancestry, his inherited impulses, and the development of his cultural
SeV Ment. Textbook: Shimer, Evolution and Man.
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066. Descriptive Astronomy. A general survey (illustrated) of the facts
and theories relative to the solar system and sidereal universe. Textbook: Moul-
ton's Introduction to Astronomy.

G71. Principles of Biology and Heredity. Thirty lectures illustrated by
demonstrations, charts and lantern slides. A cultural subject intended for stu-
dents who have had little or no previous training in biology. Gives a broad view
of the fundamental principles of the subject, including the properties of living
matter, movement, nutrition, growth and reproduction; with a general account
of form and structure of plants and animals and their classification. The questions
of sex and heredity treated at length. Textbook: Waiter, Genetics, Revised Edition,
1922.

G75. Biological Reproduction. For students without previous iining in
biology. Lectures, lantern slides, moving pictures, and clay modeling in illus-
tration of the basic phenomena of reproduction in plants and animals Irom pro-
tosoa to man. The physiological effects of the reproductive function are taken up
and the basic principles of embryological development are illustrated. A matter
of fact consideration of the subject from the biological standpoint.

076. History of Philosophy. A general survey of modern philosophy from
the time of Descartes.

G821, 0822. French. Practice in understanding spoken French, expression
in French of scientific ideas, general and technical. Reading of texts on science
and industry. Each term may be taken independently.

0881, G882. French. A brief survey of some period or school of French
literature with the reading of some masterpieces. Such topics as the following are
discussed: the literature of the Middle Ages; the Renaissance; classicism; the
romantic movement; realism; naturalism; art for art's sake; impressionism and
symbolism. Each term may be taken independently.

098. Military History and Policy of the United States. Military history
and policy of the United States from the early colonial times to the present day
given in such a manner as to avoid a too technical discussion of the strategic prin-
ciples involved as are the political or other factors leading up to the events referred
to except where a clear understanding of the situation reuires it. Required of all
students registered in any Advanced R. 0. T. C. Unit. Ordinarily taken during the
first term senior year, but may be taken during first term junior year. Textbook:
Condensed Military History of the United States, Cloke.

GERMAN
The study of German at the Institute has two objects: that of

enabling the student to make use of the language as an instrument in
scientific research, and that of giving him general training and culture,
It aims to give sufficient facility with modem texts to use them with-
out the necessity of translating, and as much familiarity with the
spoken language as the individual aptitude of the student and the
tune available permit. From the begning as much of the classroom
work as possible is carried on in the language taught. Occasional
talks therein are also given and writing from dictation is frequently
practiced.
. A sound knowledge of grammar is attained by the careful analy-

sis of parts of the texts read, and by oral and written illustrative
exercises. To make these of value a good pronunciation is essential,
and this is striven for through constant practice in the classroom. In
addition to a deeper knowledge of the language and literature, the
advanced courses aim to impart familiarity with the character,

. ............. ......
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customs, traditions, spirit, history and development of the peoples
and countries whose language is studied.

In the designation of subjects the grades of elementary and inter-
mediate correspond, respectively, to the definitions of the Modem
Language Association of America, Report of the Committee of Twelve.
All other subjects are of advanced grade.

Subjects Li to L49 (see page 66)
L11, L12. German, Elementary. Intended to prepare students to fulfill the

entrance requirement in German. A study of grammatical forms, syntax and
vocabulary, through composition exercises and rapid reading, forms the basis of
the work.

L21, L22. German, Intermediate. Includes a systematic review of gram-
mar. The reading, scientific as well as literary, gradually becomes more difficult,
while the syntax, idioms and synonyms of the language are carefully studied. By
the end of the course students should be able to read understandingly any ordinary
newsaper or magazine article of a literary or popular scientific nature, to under-
stan simple spoken German, and to express simple thoughts in German. As far
as practicable the exercises are conducted in German.

L28, L24. German Literature. Readings and lectures adapted to the needs
of aeronautical students.

L81, L82. German, Advanced. Exercises in scientific German. Selections
are made from current scientific journals and from the latest scientific literature.
Exercises are conducted in German as far as practicable.

L881, L882. German, Advanced. Readings in scientific advanced German.

ROMANCE LANGUAGES
Several courses are offered in French and one in Spanish. Those

in French are of Elementary, Intermediate and Advanced grade. In
the Elementary and Intermediate courses a careful foundation is laid
for reading, writing and speaking French. Great care is taken to
secure a good pronunciation, a mastery of the working essentials of
grammar, a reasonable vocabulary for the expression of common
ideas, training of the ear for French sounds, and a broad reading vo-
cabulary. The reading texts include scientific matter, fiction, drama,
historical or descriptive works of a nature to open up to the student
the genius, institutions and social point of view of France. Occasional
illustrated lectures are given to supplement the class exercises and
stimulate interest. The advanced courses for students in Architecture
are planned to give a more ready command of the language, an
acquaintance with great examples of French literary art, and a famili-
arity with French architectural literature. The General Study courses
offer the student an opportunity to carry his study of French beyond
the Intermediate grade, increasing his practical command of the
language, reading ability, and acquaintance with the greatest French
writers.

The one-year elective course in Elementary Spanish is parallel to
the course in Elementary French. It gives a training in pronunciation,
essentials of grammar, and reading of varied matter. On its comple-
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tion a student should be able to make intelligent contact with a
Spanish-spea'dng country, be able to read Spanish correspondence
and translate reading matter of moderate difficulty.

In all courses the foreign language is used as much as possible in
the classroom.

In the designation of subjects, the grades Elementary and Inter-
mediate correspond to the definitions of the Modem Language Asso-
ciation of America and the College Entrance Examination Board.
Elementary French French Cp. 2; Elementary Spanish - Spanish
Cp. 2; Intermediate French-French B or French Cp 3.

Subjects LO0 to L99 (see page 66)
L51, L52. French, Elementary. Designed to give the necessary foundation

for the study of the French language, literature, or for scientific studies; it will also
enable students to fulfill the entrance requirement in elementary French. Con-
sists of training in pronunciation, elementary grammar acquisition of useful
vocabulary and reading of easy matter. The last term will include the reading of
some technical French.

L61, LOO. French Intermediate. Design to enable students to meet the
entrance requirements In intermediate French. Recitations partly conducted in
French. A continuation of the study of grammar, pronunciation, and useful con-
versational forms; drill in composition and in translation into French of connected
passaes; reading and translation of some standard modefn authors, reading of
scientific French.

LOS, L04. French, Advanced. Planned to suit the needs of Course IV.
Emphasis laid upon good pronunciation, and the ability to express in French
matters dealing with travel and architecture. Some of the reading matter will
deal with architectural subjects. Textbooks: such books as Shanks and Miras,
French Composition: L'Art Grec et l'Art Romain (Grammaire des Styles); Hervieu,
La Course du Flambeau; Loti, PEcheur d'Islande; George Rias, Paris (Les Villes
d'Art CElibres); Foville, Pise et Lucques.

LO, LO6. French, Advanced. Reading of French prose of a varied nature,
part of which deals with an outline of French civilization and with the description
of French cities, cathedrals, chateaux, etc. Practice in writing French, in pro-
nunciation and conversational phrases useful for travel is given. Textbooks:
Coindreau and Lowe, French Composition; such reading matter as Emile Gebhart,
Florence; Besnard, Le Mont-Saint-Michel; La Renaissance Italienne, and La
Renaissance Franfaise (Grammaire des Stles); Hugo, Notre Dame de Paris;
Demaison, La Cathedrale de Reims; Anatole France, Le Crime de Sylvestre Bon-
nard.

L71, L72. French. Arranged for students of Aeronautical Engineering.
Review of grammatical principles. Reading of scientific matter dealing with
aeronautics, engines, electricity, etc.

L81, LOB. Spanish, Elementary. Pronunciation, elementary grammar,
easy readi matter, practice in conversational phrases useful for travel. Text-
books: such ks as Crawford, First Book in Spanish; Wilkins, Beginner's Spanish
Reader; Hills and Reinhardt, Spanish Short Stories; Romera- Navarro, Historia de
Espana; Carri6n and Asa, Zaragiteta.

The following subjects are offered as General Studies. For description see
Division of General Studies, page 288.

G831, G822. French.
0681, 082. French.
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MATHEMATICS
Great importance is attached to the study of mathematics, both

as a means of general education and as a necessary basis for further
instruction in engineering and other subjects. Students in most of
the regular courses study mathematics throughout the first two years,
beginning with a combined course in elementary calculus and analytic
geometry extending through the first year. The second year work is
devoted mainly to integral calculus and elementary differential equa-
tions with systematic study of applications. From the outset, care is
taken to present both underlying principles and a great variety of
concrete applications, the latter connecting the mathematical instruc-
tion closely with the professional studies. The instruction is given
mainly by recitations in small sections, the number of the students in
a section being about twenty-five. Students having time and interest
for the study of mathematics beyond the prescribed limits are given
opportunity for more advanced work, and the Institute offers excep-
tional advantages for advanced and elective work in applied mathe-
matics.

Undergraduates wishing to specialize in mathematics are enabled
to do so by the provision for suitable electives in Course IX-C
(page 111).

The department possesses an excellent library, with current
journals, a mathematical laboratory with Monroe and Millionaire
computing machines and a collection of mcdels.

Subjects MI to M99 (see page 06)
MI. Algebra, Entrance. For description see entrance requirements.
MS. Solid Geometry, Entrance. For description see entrance requirements.
M4. Trigonometry, Entrance. For description see entrance requirements.
M11. Calculus. An elementary presentation of the fundamental ideas of

the calculus; differentiation and integration of the algebraic polynomial; deriva-
tives; differentials; maxima and minima; applications to simple problems in
geometry and mechanics, such as the determination of velocity, acceleration,
areas, volumes and pressure. A brief discussion of the analytic geometry of the
straight line and the conic sections, and the plotting of the curves in rectangular
co6rdinates. Textbook: Woods and Bailey, Elementary Calculus.

M12. Calculus. Differentiation and graphical representation of algebraic,
trigonometric, inverse trigonometric, logarithmic and exponential functions, with
applicati.ns to simple problems of geometry and mechanics, including related
velociti . maxima and minima, simple harmonic motion, and curvature; series.
Textbook: Woods and Bailey, Elementary Calculus,

M21. Calculus. Partial differentiation; integration of functions of one
variable including use of tables; definite integrals; geometrical applications to
areas and lengths of plane curves, volumes of solid; mechanical applications to
work, pressure, centers of gravity and moments of inertia; double and triple
integration with applications to areas, volumes, moments of inertia and centers
of gravity. Textbook: Woods and Bailey, Elementary Calculus.

M22. Differential Equations. A treatment of ordinary differential equa-
tions including the principal types of first and second order equations, simultaneous
equations, and linre equations with constant coefficients. The work is illustrated
by numerous apphi.tions to geometry, chemistry, physics and mechanics. Text-
book: Phillips, Diferential Equations.
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M28, M24. Higher Algebra and Geometry. Determinants, matrices,
theory of equations, quadratic forms, conics and quadrics, curvilinear coordinates,
elements of analytic geometry.

M26. Least Squares. A brief discussion of the general principles and the
more common scientific and engineering applications of the method of least
squares. Textbook: Bartlett, Method of Least Squares.

M31. Differential Equations of Electricity. Deals mainly with the equa-
tions which the student of electricity meets in his work. These equations will be
discussed from the general point of view, but specific applications will be made to
electrical problems.

M82. Elements of Analysis. Continuity and convergence, multiple inte-
grals, partial derivitives, curvilinear integrals, variations, Fourier's series.

M86, M87. Advanced Calculus. Fundamental principles, power series,
partial differentiation, implicit functions, Gamma and Beta functions, line, sur-
face and space integrals, vectors, ordinary differential equations, Bessel functions,
partial differential equations, calculus of variation, elliptic integres,

M41. Calculus, Applications of. Especially adapted to the needs of stu-
dents in chemical engineering.

M48 M4. Theoretical Aeronautics. Open to third- and fourth-year stu-
dents. The main topics covered are (a) The mechanics of the airplane, including
vibrations, moment .f momentum, moving axes, etc. (b) The mechanics of irrota-
tional fluid motion and its application to lift and drag. (c) The stability of the
airplane.

M451, M452. Fourier's Series and Integral Equations. The theory of
Fourier's series, Bessel's functions and their application to the solution of such
problems in physics as can be expressed by certain partial differential equations.

M46, M47. Advanced Wing Theory. Selected advanced topics in con-
tinuation of M44. Textbooks: Joukowskr, L'Aerodynamique; Prandtl, Applica-
tions of Modern Hydrodynamics to Aeronautics; Published by the National Advisory
Committee for A eronauttcs.

M54. Mathematical Laboratory. Practical instruction in numerical,
graphical and mechanical calculation and analysis as required in the engineering
or applied mathematical sciences, numerical solution of equations; graphical
methods; nomography and the construction of graphical charts; curve flating to
empirical data; approximate methods of integration, differentiation and inter-
polation; the use and principles of construction of instruments employed in cal-
culation, and many kindred topics. Textbook: Lipka, Graphical and Mechanical
Computation.

M551, M552. Functions of a Real Variable. The first term is devoted to
presenting a formulation of the fundamental concepts of infinitesimal analysis
more precise than the intuitive treatment in the elementary calculus course,
Among the topics treated are real numbers, functions, continuity, derivative,
integral, sequences of functions, equi-continuity, uniform convergence.

In the second term, some existence theorems are proved, analytic functions
are defined, the variation of an integral is briefly discussed, and applications are
made to certain problems of mathematical physics involving linear differential
and integral equations.

M561, M562. Functions of a Complex Variable. A study of the elementary
functions for complex values of the variable. Development and application of the
fundamental theorems of the analytic function theory. Elements of the theory of
the Gamma function and of the elliptic functions. Textbook: Pierpont, Functions
of a Complex Variable.

M57, Theory of the Gyroscope. A mathematical discussion of the gyro-
scope, together with its application to torpedoes and stabilizers.

M571. Theory of the Gyroscope. Given to students taking Army Ordnance
Course.

Moo. Vector Analysis. Algebraic combinations of vectors, differentiation



and integration of vector functions, Green's and Stokes' theorems, potential func-
tions, applications to geometry and physics.

M62. Modern Algebra. Determinants, matrices, systems of linear equa-
tions, linear transformations, finite groups.

M681, M682. Differential Geometry. Introduction to differential geome-
try of curves and surfaces in ordinary space. Differential invariants. Generaliza-
tion to n dimensional Riemannian manifolds with the aid of the Ricci calculus.

3651, M652 M058. Analytical Mechanics. The first term work consists
of a discussion of elementary principles including vectors, velocity and acceleration,
fundamental principles of dynamics, translation and rotation, work and energy,
virtual work, d'Alembert's principle, rigid dynamics, generalized co6rdinates,
Lagrange's equations, theory of vibration. The second term's work discusses
Hamilton's equations and Hamilton's principle; contact transformations; the
Hamilton-Jacobi theory. The third term's work is devoted to hydrodynamics;
the general equations; irrotational motion; motion of a liquid in two dimensions;
motion of a solid through a liquid; vortex motion; waves; viscosity. (Not given
1929-80.)

M70. History of Science. Same as GI with 2 extra hours preparation.
M72. Differential Equations. (For students from the United States Army.)

A review of calculus, including differentiation, differential properties of curves,
rates, maxima and minima, integration, multiple integration, geometrical, mechan-
ical and physical problems; differential equations of the first order, special types of
second order equations, linear equations with constant coefficients and simul-
taneous linear equations. The application of the calculus and differential equations
is made to various problems of mechanics, physics and engineering. Textbooks:
Wilson, Advanced Calculus; Phillips, Differential Equations.

M781, M782. Rigid Dynamics. The fundamental principles of the mechan-
ics of rigid bodies.

M75. Exterior Ballistics. The calculation of the trajectories of projectiles
under standard conditions, and of the differential corrections for variations from
standard conditions is discussed here. The method of Siacci-Ingalls and that of
numerical integration are both treated. Applications to the construction of Range
Tables are given. Textbook: Introduction to Ballistics, A. A. Bennett, prepared in
the Technical Staff of the Ordnance Department.

M76. Theory of Probability. Permutations and combinations. Elementary
principles of the theory of probabilities. Bernoulli's Theorem. Bayes' Theorem.
Distributive functions and continuous variables. Averages. Curve fitting. Text-
book: Th. C. Fry, Probability and Its Engineering Uses. (New York, Van Nos-
trand Co., 1928.) .

M77. Vector Analysis. A treatment of the vector functions and operations
required in theoretical work on electricity.

M781, M782. Advanced Geometry. CoOrdinate systems in plane, space
and " dimensions. Properties of conics and quadrics. Projective geometry. Non-
Euclidean geometry. N-dimensional geometry.

M791, M792. Theoretical and Applied Elasticity. Includes the funda-
mental mathematical theory of elasticity in three dimensions as applied to iso-
tropic bodies; the elastic work of deformation; the stress eguations ofsmall motion
and of equilibrium; Airy's stress function; Mohr's stress diagram; bending of bars
plates, shells and tubes; instability; vibration of elastic systems; modern theory oi
strength, plasticity. Discussion of the principles and methods used in obtaining
a Xip mite solutions of practical engineering problems; the principle of Saint-

e , theprinciple of minimum energ, the principle of virtual velocities ap-
plied to elastic bodies, the method of eatic deflections, Ritz's method and the
application of calculus of variation to problems in elasticity.

A plication of the theory outlined above to problems of practical interest,
illustra ng the use of said principles and methods. Rigorous and approximate
solution othe differential equations of the elastic surfaces and of various functious.
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Reference books: Saint- Venant, Flasticiti des Corps Solides by Clebsch; Love,
Theory of Elasticity; Foppl, Drang und Zwang; Timoshenko and Lessells, Applied
FMasticity.

M$O. Methods of Teaching Junior High School Mathematics. Includes
the observation of a demonstration class, showing actual teaching of a typical
group of junior high school pupils.

M81. Methods of Teaching Senior High School Mathematics. A study of
methods in teaching algebra, plane geometry, solid geometry, trigonometry, with
special reference to the recommendation of the National Committee on mathe-
matical requirements, and to the recently revised requirements of the College
Entrance Examination Board.

M851, M852. Modern Mechanical Theories. This course represents a
development of the mathematical features of the new extension of mechanics. It
deals with the mechanics of special and gravitational relativity, the tensor calculus,
the matrix and way forms of quantum mechanics. An attempt is made to develop
the unfying principles underlying the various theories. Two hours a week will be
devoted to lectures, the third to conferences in which the students will have the
opportunity to present sections of the recent literature.

MOO. Mathematical Reading. Designed to give the student an opportunity
to read advanced mathematical treatises under the supervision of some member
of the department. The treatise chosen and the time allowed will be determined
by the needs in each particular case. This course is primarily for graduate students
and is open to undergraduates only by special permission.

The following subjects are offered as General Studies. For description see
Division of General Studies, page 288.

01. History of Science.
G2. History of Science.
GY6. History of Philosophy.

MILITARY SCIENCE AND TACTICS
Six units of the senior division of the Reserve Officers' Training

Corps are maintained.
The general object of the courses of instruction of the R. 0. T. C.

is to qualify students for positions of leadership in time of national
emergency.

The complete course of instruction comprises four years: a basic
course of two years, and an advanced course of two years.

The object of the basic course is to qualify the student to perform
the duties of a non-commissioned officer of the branch in which he is
trained.

The object of the advanced course is to qualify for a commission
in the Officers' Reserve Corps a limited number of students who have
completed the basic course and who have demonstrated exceptional
quahties of leadership. Graduates of the four-year course, including
the advanced camp, should be reasonably qualified to perform the
duties of a second lieutenant of the branches in which they have
been trained.

Basic Course
The first year of the basic course includes Infantry Drill, both

close order and extended order, Military Courtesy and Discipline,
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Rifle Marksmanship, and a brief explanation of the National Defense
Act.

The first half of the second year includes Map Reading and
Military Sketching, the Principles of Field Fortification, Army
Organization, and Communications. The second half of the second
year is devoted to the instruction in the elements of one of the six
branches maintaining units at this institution, i.e., Coast Artillery
Corps, Engineer Corps, Signal Corps, Ordnance Department, Air
Corps, and Chemical Warfare Service.

All physically fit male students who are citizens of the United
States under twenty-eight years of age, who enter the Institute as
first-year students, are required to complete satisfactorily the entire
basic course. Similarly qualified students who enter in the second
year are required to complete the second year of the basic course.
Students who have completed one or two years of the basic course at
some other institution will receive full credit upon presentation of
evidence of satisfactory completion of the work.

Advanced Course
Having satisfactorily completed the two-year basic course in

military training, a student may elect to pursue the advanced course
of the Reserve Officers' Training Corps in one of the six units, depend-
ing upon his choice and the Institute course he is pursuing. With the
approval of the Professor of Military Science and the professor in
eharge of his Institute course, he may sign a contract to pursue the
advanced course during two academic years, including attendance at
one six-weeks R. 0. T. C. summer camp, normally held in June and
July following the first year of the advanced course. The advanced
course, once entered upon, becomes, in accordance with the terms of
the establishment of the R. 0. T. C. at the Institute, a prerequisite for
graduation. Members of the advanced course receive commutation
of subsistence (at present at the rate of 30 cents per day) from the time
of entering upon the contract until the completion of the second
academic year thereafter, including the intervening vacations. For
the summer camp, all expenses, including food, clothes, and trans-
portation to and from camp, are furnished by the Government. Upon
graduation, members of the advanced R. 0. T. C. are eligible to
receive a Reserve commission in the United States Army. These
Reserve commissions are for a period of five years, and are restricted
so that the officer is subject to call only in case of an actual declaration
of war, except for fifteen days service or training under certain
conditions.

Students enrolling in the advanced course are furnished one
uniform at a cost to the Government of $36, are paid $210 commuta-
tion of rations, and receive one six-weeks period of training at a mili-
tary camp without any expense on their part. This is in effect a
military scholarship open to all qualified students who are citizens of
the United States, physically sound, who have made a satisfactory
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record in their basic military training, and display such physical,
mental and moral qualifications as render them suitable candidates
for commissions. The right is reserved to discharge from the advanced
course any student who is guilty of misconduct, or whose work in any
department of the Institute falls below standard, or who is found in
any way unfit or unsuitable for the commission for which he is a
candidate.

Subjects MS1 to M699 (see page 66)
MS11. Military Science. (Required in all courses.) Consists of seven

weeks of infantry drill, school of the soldier, squad and platoon; five weeks of
lectures on elementary subjects of military training; and three weeks of instruction,
both theoretical and practical, in infantry weapons and rifle marksmanship.

M812. Military Science. (Required in all courses.) Consists of fifteen
weeks of infantry drill and rifle gallery practice.

MS21. Mlitpdy Science. (Required in all courses.) Consists of a six
weeks' course in topography and map reading; five weeks of lectures on field forti-
fication; and two weeks of lectures on signal communications; followed by two
weeks devoted to one lecture on the particular duties of each of the units of the
R. 0. T. C. represented here. Opportunity is given the student to choose the unit
in which he desires to continue his training during the following year. Those who
do not report their choice of a unit before the beginning of the following term will
be arbitrarily assigned to a unit.

MS221. Military Science. Coast Artillery. Consists of fifteen weeks de-
voted to elements of heavy artillery.

MS222. Military Science. Engineer Corps. Fifteen weeks devoted to
instruction in the elements of engineer training,

MS228. Military Science. Signal Corps. Elementary instruction in the
combat principles of infantry, cavalry and artillery; the organization of signal
communication units; the tactics of signal communication in the infantry,
cavalry and artillery signal corps communication equipment.

MS224. Military Science. Ordnance Department. Lectures on ordnance
material.

MS226. Military Science. Air Corps. Fifteen weeks lecture course on air
corps fundamentals, armament, aerial gunnery, theory of flight, aerial naviga-
tion, photography, parachutes and engineering fundamentals of the airplane.

MS226. Military Science. Chemical Warfare Service. Instruction both
theoretical and practical for fifteen weeks in the chemical warfare service.

MSS11. Military Science. Coast Artillery, Advanced. (R. 0. T. C.) Five
weeks devoted to instruction on fire control instruments; and ten weeks to the
computation of firing data for heavy mobile artillery.

MS812. Military Science. Engineer Corps, Advanced. (R. 0. T. C.) Con-
sists of lectures for four weeks on organization and duties of engineers; three
weeks on administration, supply and equipment; and eight weeks on musketry
and combat principles.

MS818. Military Science. Signal Corps, Advanced. (R. 0. T. C.) Theo-
retical and applicatory knowledge of all local and common battery telephone and
telegraph equipment in use by the signal corps; signal communcation tactics in
an infantry division. Military law.

MS814. Militar Science. Ordnance Department, Advanced. (R.O.T.C.)
Organization and duties of Ordnance Department.

MS821. Military Science. Coast Artillery, Advanced. (R. 0. T. C.) Seven
weeks' study of the dispersion and probability of fire; and eight weeks of obser-
vation and adjustment of fire.

M8822. Military Science, Engineer Corps, Advanced. (R. 0. T. C.) Con-

DESCRIPTION OF SUBJECTS
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slats of lectures for eight weeks on general construction in war; and seven weeks
on field and permanent fortifications.

US8. Military Science. Sinal Corps Advanced. (R. 0. T. C.) Vari-
ous types of codes and ciphers, their uses and methods employed to build and
break them down; Instruction in International Morse Code; applicatory knowl-
edge of all signal corps field radio sets.

M824. Military Science Ordnance Department, Advanced. (R. 0. T. C.)
Ordnance service and ordnance development.

M8825. Miitary Science. Air Corps. Advanced. (R. 0. T. C.) Fifteen
weeks, course consisting of lectures and problems on airplane instruments, aerial
navigation, bomb racks and sights, meteorology, duties of squadron officers and
property accountability.

M5896. Military Science. Chemical Warfare Service, Advanced. (R. 0.
T. C.) Lectures for fifteen weeks on organization and duties of chemical warfare
service. Personnel and matdriel.

MS411. Military Science. Coast Artillery, Advanced. (R. 0. T. C.) Lec-
tures on coast artillery matdriel, three weeks; organization and administration
of the coast artiller7 corps, three weeks; camp sanitation and military hygiene,
two weeks; gunners instruction for anti-aircraft artillery, five weeks.

M8415. Military Science. Air Corps, Advanced. (R. 0. T. C.) Fifteen
weeks' course consisting of lectures and problems on military law, administra-
tion and supply, essentials of pursuit, attack, bombardment, and observation
aviation and flying operations.

MS4L. Military Science. Coast Artillery, Advanced. (R. 0. T. C.) Lec-
tures for fifteen weeks on the tactical employment of artillery, the various types
of artillery, military law and motor transportation.

The following subject is offered as a General Study. For description, see
Division of General Studies, page 238.

G98. Military History and Policy of the United States.
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DEPARTMENT OF HYGIENE
The gymnasium of the Institute is located on the third floor of

the Walker Memorial Building, fronting on the Esplanade, east of
the educational buildings. This gymnasium affords ample accommo-
dation for the training of classes in gymnastics.

The gymnasium is open to all students free of charge, and the
instruction is especially arranged to fit individual needs. Bronze
medals, known as the Cabot Medals for Improvement in Physical
Development, are awarded to the five or six men showing the greatest
physical improvement for the year. These medals are the gift of the
late Samuel Cabot, for many years a member of the Corporation of
the Institute.

The hangar building is equipped for boxing, wrestling and basket
ball. This building is for competitive indoor sports and has seats for
three hundred spectators. With the acquisition of this building the
Walker Gymnasium is left free for the regular gymnastics for which it
was designated.

The Athletic Field gives an opportunity for track-team contests
and interclass games. This field is provided with a quarter-mile
running track, straightaway tracks for one hundred yard and two
hundred twenty-yard dashes, tennis courts, etc. It is under the
direction of an Advisory Council on Athletics, composed of alumni
and undergraduate students.

PTI, PTS. Physical Training. All first-yer men take two physical exami-
nations during the first month -one at Walker Memorial by the Physical
Director, from which anthropometric charts are plotted, and a health examination
at the Medical Department by a physician, The class is then divided into sec-
tions for gymnastic exercise, each section having two hours a week for the last
ten weeks of the first term and two hours a week for the first ten weeks of the
second term, under the direction of the Physical Director. All first-year students
are required to take these exercises. Regular exercises on the various athletic
teams may be substituted for gymnastic work by consulting the Physical Director.

K F I I I . _"Mqr r - I - . r'7111 _'-- ... 1- .
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SUBJECTS OF INSTRUCTION TABULATED
rhe number at the left is the subject number.
The numbers under the name of subjects indicate sub ects required for prep-

aration (those in parentheses may be en simultaneously.)
To the right of the subjeots are noted the Professional Courses, and the

year and term in which the subjects are required.
Then follows the time distribution of the subject in units (a unit repre.

senting fifteen hours work). The total credit for a subject is the sum of the
units alotted to Exercise (Recitation, Lecture, Laboratory, Drawing or Fieldwork;)
and Preparation.

To the extreme right is given the name of the Instructor in charge of the
subject.

CIVIL ENGINEERING - 1*00-199

No. e tes Taken by
1'00 Sueynu at... I, XI

1'01 Suv l.I IXi

1'O S8'vying. .. IX-B, XVs

M, Da (ot I-

open to lst yr.) I, IV-A, XVII

opjento let and

1'0 Plans Survein ... I, X, XV:

10 opnt o st II.V

1-De Geoin .Sur... I, XI, XV:

l'07 'e Surveying (Elective)

'3 Pas8 1. IO6l'10 Su yin . . .0 :

(Not open to lst

12 A~h.Trig. I

1'15 Nayaln (Elective)

(101'10 0osi Surveying. (Elective)

1'17 Sea & Aerial Nav. . (Elective)
110 Ma Read. & Top.

1aw.........I, XI

III$

Yr. Tm.
2 1

2 1

2 2

a
2

3

2
3

4

34

2

8

G(A)

0

2

o. Draw.Prep. In Charge
2 .. 8 Robbins

2 .. 1 Robbins

0 2 0 Robbins

1

1
20

11

11

10

18

Hosmer

Howard

Howard

Howard

Howard

Hosmer

Hosmer

Eberhard

Hoemer

HoSmer

Hoemer

Hoemer

Nesmer

Howard

Howard
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TABULATION OF SUBJECTS

No. PreusItes Taken by
1120 11" Fieldwork I, XI, XVs

Qfor 1, X",

Yr. Tm
8 8

0,00 or 0'011
1'41 Structures I IV-A XI XVi,

l'411 Th. of Structures.. I-A (A)P40, P48 I-A(B)
142 Structures ........ I, Mil, Eng.

' 1 41
11421 Structures .... XI, XVi

1141

4

4
4

4

4

1

1
a
1

I

(1041) for Z-A I-A 2 8

1'21 Rail.& Hih. Eng. Is A(B) 3 1
Mol, N'O I-AIA)3 s

1'211 Rail. & Hig. Eng. Is, VIIs, XI, XV1  8 1
MIT 1.oE . .VI, i

1'22 Rail. . E VIIi, XI, XVI 8 1
P11 or I fll A 8 S

-A 4 8

1'28 Railway Drafting.. Ii,1 8 1
PAO (I'll or Pill1)

1'281 Railway Drafting.. 1-A 2 S

1'24 RS= Drafting.. I, 8 2
18 'PS)

1'25 En Con. & Estim. I.A(A) Is XT

I-AB) 8 1

1'26 Rail. Main.& Big... Isa, I-A(A) 4 1
(PB ) I-A(B) 8 1

l'27 Railway Trans. ... Isa, I-A 4 2
1'6

1'28 Railway Design ... Isa 4 1

11281 e ign . ..es -A(A) a a
01I-AB) 4 8

1120 Railway Accounts . I-A A
I-A(B) 4 S8

1'80 Dev. of Trans..... I-A(A)(B) (Not offered 0 S
1929-80)

1'801 Rail. Trans., Adv. . I G(A) 1
17 1P58 or 1181

1'802 Rail. rans., Adv. . I G(A) 2
1*001

1*811 Rail. Des., Adv.... I G(A) 1
1-58 or 181

1'812 Ral. D' dv.. I G(A) I
1 1811 RA PDesig

135 Roads &Pave.... 1 4 1
PSteor P511 'I 8 1

186 Test. Hih. Mat. .. Isb 4 2

1.87 Trans., .. Isb 4 1

1'88 H1 a( Design .. Isb 4 a

1.89 Graphic Statics ... I 2 1
810A (Not open to
lot Yr.

1'891 Graphic Statics ... XVII 3 1

1-40 Structures ........ I -A(A IV-A, ViI,
2 or 0'f1 !9 1, XV, 3 3

Mil. N , I-A(B) 4 8

11401 Structures ........ XVI 3 2

0 a
2 ..
2..

0 1

2 ..

0 3

1 2

1 2

3..
3.

8..

4 ..

4 ..
4

4 ..

2 ..

Ree. Lab.
Lee. D w.Prep.

1 4 0

1 4 0
2.. 4
2 . 4

1.. 3

2.. 2
2.. 2
2.. 2

0 4 0

0 5 0
0 8 0

2.. 3
2.. 8

2.. 2
2.. 2

2.. 4

0 5 0

0 8 0
0 8 0

2.. 8
2. 3

2.. 2

2.. 4

2.. 4

0 8 0
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in ge
Babcock

C. B.Breed

C. B. Breed

C. B. Breed

Babcock

Babcock

Babcock

C. B. Breed

C. B. Breed

C. B. Breed

C. B. Breed

B-bcock

Babcock

C. B. Breed

C. B. Breed

C. B. Breed

C. B. Breed

C. B. Breed

C. B. Breed

C. B. Breed
C. B. Breed

Babcock

Mitach

Mitsch

Fife

Newell

Spofford

Spofford

Spofford

Spofford



CIVIL ENGINEERING

No.t Taken by
1.492 St .... .IV-A, XVII

148 M 4 lU ....... .I, XV:

1*44 Stat etures ... III:, i
1*0

*4 ture . .. ,,.... II(O.D.), XIII-A
1*46 StruqWtu .. XIIH-A

1*4f
1461 Structural Design., II(O.D.)

1'471 Struc Th & Des. . XVII
0ibi, H'O

1'48 Foundations .... IV-A, XVa
NO0 or P44 1, IV-A

1'481 Found.& Soil Mech. XVII

1'482 Po (11 Soil Mech. XVII

1,491 Soil echanics .... I

1'492 Soil echanic.... I

1408 Soil Mechanics .... (Elective)
#*0

1101 B dge Design..... Ii, s

1'502 B.....Ia1;
1111 Brid .... Is

11'19 Bride Des ..... I,111 1  Q*1)
152 Stctura D .. XI

118 Strum Design. . I.A(A)
(1'41) I-AB)

1'14 Structural Design.. XVt
(1P4#S

1155 Struct. es., Adv. . I
(Ilse#)

4#1'501 Strcue Adv.... I

I I5 or 14*O

1562 Structures, Adv.. .. I
1'661

1157 Secondary Stresses. I, XVI
(P1 or 1&01)

1'81 Ren. Con. Design I
140 or 1'481 Mil. Eng.

1582 Reinf. Con. Design I
1,681

1,60 Hyd . Surve... I, VIII, XI, XV,
MI (05, .06)

112 Hydraulics . I. ... I VIIs, IX-B, XI
e'ia or ulu. I -A

1168 Hydraulics ...... . XIII,, XV:
'Is or equi.

1164 Hydraulics I-A
*'i or quit. I-A(A

I -AA,

1186 Hydraulics, Adv. I
Iles or qguip.
(Opn to under-
graduates only on

1i7o W oflter Rg.. Is
1100

Ee.Lab.
ec.Draw.Prep.
2 . 4

1.. 2

2.. 8

8 .. 6

0 2 0

0 a 0

3 2 6

Yr. Tan.
4 1

8 2
4 1

G 1
0 2
o I
8 I

4 1
a 1

4 1
4 2

G(A) 1

G(A) I

G 6
4 1

4 3
4 1

4 2
4 3

4 1
4 2
4 a

G(A) I

G(A) 1

G(A) I

G(A) 3

G(A) 1
4 1

G(A) 2

a 8

3 a
4 3

4 3
8 1

G(A) 1

4 1 3 2 8 Barrows

255

Instructor
in Charge

Spofford

Sutherland

Fife

Fife

Fife

Fife

Sutherland

Tersaghi

Terzaghi

Terzaghi

Teraghi

Tersaghi

Gilboy

Mirabelli

Mirabelli

Mirabelli

Mirabeli

Mirabelli

Mirabelli

Mirabelli

Sutherland

Spofford

9 Spofford

4 Fife

2 Sutherland
2

4 Sutherland

0 Liddell

5 0. E. Russell
5
3 G. E. Russell
3
8
6 G. E. Russell
6
6
4 0. H. Russell

l



256 TABULATION OF SUBJECTS

ken byNo. Pter #M4aSt Tal
1'71 Water Power Bng.. Is

1781 Wat. r ng . Adv. I

1782 Wa r Ad. 1

1'5 a.117 ng. . I
11 Hyd, & San. Eng. . Ii1*62

1177 Saniary Eng..... XI

l'78 Sanitary Ung .... XI
1*6*

1'79 Hyd. & San. Eng. . i
110

1'80 Sanitary Des.in... XI
(1175 or 1177)

1'811 San. Bng., Adv.... XI
1,76 or 1177

1*812 San. Bng., Ad.... XI
1*76 or 1'78

1'851 Wet. Pr. Des., Adv. I
1M81

1'858 Wat. Pr. Des., Adv. I
11851 (11850)

1'881 San, Des., . . . . XI
.2 (1811)1'82 San. Des., Adv. .. XI

1'901 Ra 1Oper. Prac. .. I-A A

1'00 Rail. Oper. Prac... I-A B

11908 Rail. Oper. Pr... I-A B

1904 RaIl. Oper. Prac... I-A A

Yr. Tm.
4 2

G(A) 1

G(A) 9

4 1

4 2

4 1

4 2
4 3

4 2
G(A) 1

G(A) I

G(A) 1

0(A) I

G(A) 1

G(A) 2
a 1
3 a
8 3
4

4 a
4 1
o I
0 8

e. Draw.Prop.
2 4 8

8 .. 6
8 .. 6

4.-. 5
4.

4.. 5

S.. 4

0 2 0

0 6 0

2.. 4

2.. 4

0 8 0

0 8 0

0 ( 0

0 0 0060
0 48 0o 48 0

0 48 00 48 0

0 48 0

0 48 0
0 48 0

Bro
Barrows

Barrows

Barrows

R. G. Tyler

R. 0. Tyler

R. G. Tyler

R. G. Tyler

R. G. Tyler

R. 0. Tyler

R. G. Tyler

R. G. Tyler

Barrows

Barrows

R. 0. Tyler

R. B. Tyler

Babcock

Babcock

Babcock

Babcock



MECHANICAL ENGINEERING

MECHANICAL ENGINEERING - 2-00-2'99
ubject with Roe. Lab.

no, requites Taken by Yr. Tm. Leo. Draw.Prep.

200 Mechanism....... II, VI, VI-A 2 1 4 .. 6
DII, U

201 Mechanism. 1 1 1 x 2 1 2 . 4
D11, m~i Rhv Mir,' 2 8 2 .. 4

I-A ,IX-B XIII,
xv 1 ,, ,OXYI 2 1 2 .. 4

2'021 Mech. & Mach. Dr. 1114 3 8 0 10 0
DIN, D, MU11

2'08 Mechanisms ...... II(A.O.) 4 1 2 4 2
0'891

2'04 Mech. Eng. Equip. I 2 2 1 .. 0

2105 Mech. of Machines II 3 1 3 .. 2
000 or V01

2'06 Mech. of Machines II(U.D.)(T.D.) G 1 2 .. 2
0,00 or '01

2'07 Auto. Machinery.. II(T.D.) G 1 3 .. 3
(0'05 or 2-06), 5'S0

2'08 Auto, Machinery. . II(T.D.) G 2 1 3
507

2'09 Des. of Auto. Mach. II G(A) 2 0 12 0
5'05, 5'50, 2850

2'10 Mech. Eng. Draw.. II 2 1 0 0 0
DOB (t00)

2'101 Mech Eng, Draw.. XIII, 2 1 0 4 0
Dot (*00)

2'102 Mech. ng. Draw.. XVI 2 2 0 4 0
0'101 or V'10

2'11 Mech. Eng. Draw.. XVs 3 S 0 5 0
DUS Y501)

2'12 Mach. ng. &Mach.
Draw VI XVI 2 1 1 0 0

DIN,~ ~~ DB(0)
2'121 Mech. Eng. & Mach.

Draw .......... I-A, IX-, xiii,
Di, DES (0'00
or '01)

2'122 Mach. Eng. & Mach.
Draw .......... VI.A
DI, DOB (5'00
or 2101)

2'13 Machine Drawing . II
DIN

2'181 Machine Drawing . VII,, XI
DiN

2'14 Machine Drawing . IIIs
DIE XVs

2'14T Machine Drawing . XVI

2'15 Appe Menics I II IX.B X, XI,

I-A, V-A
III,, a

2'151 App. Mach. (Kin.). (Elective)
016

2'16 App. Mechanics... VI VIII XIiI, xv
(Ml1, 8'0h) IIy xiiv

VIlt

2 1 1 5 0

2 1

2

2

3
3

3

2
2
3

2

2
3
2

2

1

2

1o1

1 or

1
1

2'20 App. Mechans... I IA), I,
'15 oEI VII, '13 X XI

xiii. xv, 71, kvII 3 1
IV.A 2
III, XIV 3
I-A(A), VI-A(A) 3 S
Mil. Eng. 4 8

I'l1 Ap,. Mechanics... II 3 
to Mil. Eng. 4 8

1 4

1 5

0 5
0 4
0 4

0 3

3 ..
3..8 ..

1 ..

2 ..
2 ..
2..

3..

3..
3..
3..
8 ..

257

Instructor
In Charge

Merrill

Merrill

James

Swett

Taft

Swett

Swett

Swett

Swett

Dole

James

James

James

James

James

James

James

James

James

James

James

Johnston

Johnston

Johnston

Johnston

Puller

mesa4 ,



258

No.
2'211

2 221

2'231

2282

2'251

TABULATION OF SUBJECTS

Sibjoct th.
Perequisltes

App Mechans ...

App. Mechanics ...
-,0s

App. Mechanics ..
5.50

Mechanics ........
MIS

Mechanics .......
5-581

Dyn. of Mach.....
515,0-20

Taken by
IV-A

VI, VI-A(A)
VI-A(B)

XIIII, XVS

IV
IV

II, XVI
ID(O.D.)(T.D.)

2'252 Dyn. of Mach.,Adv. II(G.E. Co.)
*0551 or e.

2'254 Dynamicao Eng.. II(A.E.
70161 II, XV?

2'255 Dyn.ofAircraftEng. XVI
5.5541 or equiv.

2'26 Mech of Eng. II
2 *'E

2'271 Th. of Elasticity . II(A.O.)

2'272 Tb.of Elasticity II(A.O.)
21071

21281 Adv. Mech. & Th.
Elas........ ... II
5'56 II(O.D.)

2'282 Adv. Mech. & Th.
Elas............ II

181 II(O.D.)

2'283 Mechanics, Adv... II(G.E. Co.)

2'284 Th. of Elasticity .. II(G.E. Co.)

2'29 Interior Ballistics.. II(O.D.)
MS, 5'15

2'30 Materials of Eng... 11, XriII
5'50 Mil. Eng.

l.A A)

XVI

2'801 Materials of Eng... II(T.D.)

2-804 Materials of Eng... IV-A
*-50 (or $-S0)

2'305 Mater. & Test..... II(G.E. Co.)
2.1 5O-84, 5-86 3703

281 Materials of ng... XIIIs
*,s0 XVs

2'85 Testing Mat. Lab.. II, XVI
-30

2*36 Testing Mat. Lrb.. IV-A XIII.
-. 0 Mil. hne.

2'862 Testing Mat. Lab.
Conc ..........
0'804

2'3863 Testing Mat. Lab.
Cone..........

237 Testing Mat. Lab..

238 Phys. Test. of Met.
881 Ady. Teat.a&

Exam. of Metals

Yr. Tm.
3 1

3 2
4 8

8 2

2 1

2 2

4 1
o 1

G 1

G 1
G(A) I

G(A) 1

4 a

4 1

4 2

XVII

XV9, VI-A(A)
VI-A(B)

IV-A

(Elective)
Mil. Eng.,.

I, IA(A, XVi

11 . 5 wt 10 W.)XI (1.5.5w)

xIII,, Xv, (1. 5 W.)

(Elective)

(Elective)

Roe. Lab.
Lec. Draw.P

3 ..

2..
2..

2..

2 ..

3..

4..

2 ..

G(A)
G

G(A)
G

G

G

4
3
4
3

G

4
3

4

4
4
3
4

4

4
44
44
8

8
4

Ins tctor
rep, in Charge
6 Fuller

5 Fuller
5

6 Fuller

6 Puller

6 Fuller

4 Riley
4

5 Riley

4 Riley
4

2 Riley

6 Puller

8 Fuller

4 Puller

9 Fuller
9

9 Fuller
9

3 Fuller

8 Pudler

3 Johnston

2 H.W.Hayward
2
2

2

2 H.W.Hayward

2 H.W.Hayward

3 H.W.Hayward

2 HW.Hayward
2

2 H.W.Hayward

1 H.W.Hayward
1
1
1

2 H.W.Hayward

8 Adams

o H.W.Hayward

0

0

0 Cowdrey
8 H.WHayward



I

MECHANICAL ENGINEERING

Su. bleet withWe. talsites Taken by
91890 Reof. Conc.Des, &

Lab . . XVII

2'891 Renf. Con. Des. .. IV-A

2'892 Re o Con. Des. . . IV-.A

9'898 Re Con. Des.,.. II
Adv. 8190

2'84 Concrete Research. IIVIS
2895 Cone. Bldgs. Des.

&c.........Mil. RBg.

40 Eng. Thermodyn.. . Ills VI VI-A BMil), ,64 ik-B kif, XV, XI
I (

941 Boilers & Engines . II, XVI

9'42 E . hermodyn.. . I VI, VI-A(, IX-B,
'140 XIII, XV, XCV

VI-A(B)

2'48 Refrieration ..... II

2'46 Heat Engineering.. I-AB)
(M0), 8'04 I, I IA(A)

Mi. Ang.

2'46t Heat Engineering.. II(A.O.)

W47 Heat Engineering. . I-A(B)
'46 I, I.A(A), XI

Mil. Eng.
2'471 Heat Engineering.. II(A.O.)

E'461
2'48 Int. Com. Engines. XIII-A
2-49 Refr eration . II

2'491 Refrgeration . VII

2'501 Refrigeration, Adv. II

2502 Heat Trans., Adv.. II
048

2'508 Heat Eng., Adv. . . II(G.B. Co.)
2-51 Torpedoes........ II(T.D.)

*'40
2'58 Power Plant Design ii

841. 040
2'51 Power Plants, Adv. II

0'68 or a "iv.2,89 Mach, 1Bldg.,
H. & V........ IV-A, XVII
JfI 1, 8*042'601 Engineering Lab... II
9*40 or OW9

2'02 Engineering Lab... Ite, s

9608 Engineering Lab.. . It,,Hm
,801

2'611 Engineering Lab.. . I ToXIII
V40 or 0*48B v

2612 Engneering Lab... XIII

21614 Engineering Lab... XVs
9'40 orS8*4

9'015 Engneering Lab... XIIII, XV,

2'69 E n ng La.. . IX-B, X
'40 or'46 XVI

+Tine specially arranged.

Yr.

4

4

4

G(A)

G(A)

4

8
0
a

8

8
0
4

4

8
4
4

4

a
4
4
4

4
4

4
0(A)

G(A)

0
G

4

O(A)

4

4

4

4

a
4
4

4

4

4
4

Tn. L

1+

14

ee. Dab. Instructor
so. &;a.Prop. In Chage

0 7 0 Peabody

2 a 0 Peabody

2 4 0 Peabody

Peabody

Peabody

2 .. 4 Peabody

4

2 2

Berry

Miller

Berry

Berry

Miller

Miller
Miller

Miller

Riley
Berry

Gray

Berry

Berry
Berry

Taft

Miller

Holt

Holt

ames

games

Eames

Eames

Eames

EaRme

Eames

Earnes

259



260 TABULATION OF SUBJECTS

S ubject with Rea. Lab. InstructorNo. Perequisites Taken by Yr. Tin. Leoc. Draw.Prep. in Charge

2'621 Engineering Lab... VI VI-A(A):, 1 4 1 0 a 2 Eames
'40 or '46 VI-A(B)t, 2 4 2 0 a 2

2'68 Eng. & Hyd. Lab., It, XI, XV 4 1 0 2 2 Eames
8-40 or 46 I-AH) 4 8 0 2 2

I-A(A) 4 1 0 2 2

2'631 En . & Hyd. Lab.. Is, Mil. Eng. 4 2 0 8 8 Eames
R'0 or 0*46

2*64 Ref tion Lab.. IIs 4 2 0 2 2 Eames
0*3& 0'601

2165 Power Lab....... .U(A.O.) 4 1 0 2 2 Eames
8-461 Chem. War. 0 2 0 2 2

2'651 Gas Engine Lab. .. (Elective) S 1 12 0 Pales

2,682 Int. Con, Engines. (Elective) 8 2 5 0 Taylor
2-601.0545

2166 Automobile Lab. .. II: 4 1 0 2 2 Pales
81601 (-19)

2'661 Main. & Op. of
Auto, Eq . ...... II 0(A) 1 2 .. 2 Fales
0.79 II(A.E.) G 1 2 .. 2

2'671 Engine Testing .... II(A.E.) G 1 0 4 2 Palos
9,66

2'672 Motor Veh. Test... iH G(A) 1 1 4 3 Fales
5801 & 8671 II(A.E.) 0 1 1 4 3

2'681 Aero. Engine Lab.. (Elective) 0 1 0 4 4 Pales

2'691 Aero. Engine Lab.. II(T.D.) G 1 0 2 0 Fales
8*601

2170 Machine Design... It a 1 0 0 Townsend
DiR, 0,50

2'71 Machine Design... ho. a,a 4 1 2 4 0 Swett
0,70 II(O.D.) G 1 2 4 0

21711 Machine Design... I,s 4 1 2 2 0 Swett
8170

2'712 Machine Design... IL 4 2 1 1 0 Swett
2 711

21721 Machine Design... XVs 4 1 2 2 0 Swett
*s0

2'722 Machine Design... (Elective) 4 1 2 .. 2 Swett

2'731 Machine Design... XVI 4 1 2 0 4 Swett

2'782 Machie Design ... XVI 4 2 2 .. 4 Swett
2*781

2'741 Machine Des., Adv. II G(A) 1 8 5 2 Haven
571 or 171

2742 Machine Des., Adv. II (GA) S 3 5 2 Haven
0-741

2*748 Machine Des., Adv. II(G.E. Co.) G a 5 0 Haven

2'75 Machine Des., Adv. II(O.D.) G a 8 7 0 Haven
G71

2'761 Machine Design... II(T.D.) G 1 2 4 2 Haven

2'762- Machine..ig... H(T.D.) 0 1 2 4 2 Haven
5761

2.77 EngineDesign .... Hs 4 2 4 2 Riley
5501 ,'-711

2'781 Industrial Plants .. II 4 2 8 .. 8 Peabody
5#51

2'782 Industrial Plants.. Ie 4 a 0 4 0 Peabody
(N-781)

2'79 Gasoline Auto.... 4 3 .. 3 Park
0*40 osr 0*47

2'801 Automotive n.., . It G(A) 1 3 0 6 Park
579, 0*251 II(A.E.) G 1 8 0 6

2'802 Automotive Eng.. . II G(A) 9 3 0 6 Park
8,801 II(A.E.) 0 1 3 0 6



MECHANICAL ENGINEERING

Wo. 6ouis Taken by
2'811 Automotive Design II(A.E.)

2'812 Au move Design II(A.B.)

2850 Aiatic Mach... Ilia

2'81 Fire P ote. Eng.. Is

2852 Locomotive Eng... I-A
*'SO, 547 l.A A

2'853 Locomotive Eng.. . UIo (Elective)
5'581

2'854 Mach. Eq.of Bldge. Ila (Elective), Ila
0'40 or A' 6

2'885 team Tur.Ang. .. Ie (Elective)
0-40

2'88 Ins ecion Meth.. . U (Elective)

2'87 Textile Eng ...... Ili
500

2'871 Textile Eng....... Hia

2'872 Des. of Cot. Mach. (Elective)
5'08 '71 or 2'711

2'878 Des. of Wool Work.
Mach......... (Elective)
0*05, S7or 0111

2'874 Dyn. of Tex. Mach. (Elective)

2'878 Te. 1ech. Anal. .. (Elective)
287

'876 Prin. of Fabric St.. (Elective)
S'87

2'88 Ordnance Eng... II Ord.
0'01 or 051

2'891 Mechanics........ U(A.O.)
M72

2'892 Ordnance Problems II(A.O.)
271

2'90 Forging.......... I II

2'901 Forging.......... X1II
XIII,

2,902 Forging ......... IIs, XIIIi

2'91 Foundry......... 11
1114

2'911 Foundry ......... I-A, IIIs, IV-A, XIII

XV,, XVI

2'921 Carpentry........ XVII

2'92 Pattern Making... II
5'91

2'928 Pattern Making... XVI

R'941 Mach. Tool Lab. .. VI

2'42 Mach. Tool Lab... VI
A'941

2'951 Mach. Tool Lab.. . I XIII,
RXVI

2-952 Mach. Tool Lab. .. I, XIII,

2'96 Mach. Tool Lab. I-A IX-B

2'961 Mach. Tool Lab. . . XIIs

2-071 Mach. Tool Lab. .. XVi

Yr. Tm.
G 1

o 2

4 2
4 2

4 3

4 3

4 3
4 a

4 2
4 2
G 1

Re. Lab,
Leo. Daw.Pr

0 8

0 10

2..

2..

3 ..

2..

2..

2..

2.

2 4

3..

3..

2..

2

2.

3 2

13

2 6

0 3
o 3

0 2
0 2

0 2

0 a
0 3

0 2
0 2
0 2
0 2

0 2

0 2

3..
1 1

1 3

2 4
2 4

1 8

1 3
1 8

1 1
1 2
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e Park

0 Park

2 Swett

2 Schwarz

3 Dole
3

2 Dole

2 Holt

2 Taft-

2 Buckingham

2 Haven

0 Haven

6 Haven

6 Schwarz

2 Haven

3 Haven

4 Schwars

a Fuller

3 Fuller

0 Fuller

0 Lambirth
0

0 Lambirth
0

0 Lambirth

0 O'Neill
0

0 O'Neill
0
0
0

0 O'Neill

0 O'Neill

0 O'Neill

0 Littlefield

0 English

0 R. H. Smith
0

0 R. H. Smith
o R. H. Smith
0
0

0 R. H. Smith
0 R. H. Smith



TABULATION OF SUBJECTS

Subjetwith 11No. Prere u Taken by
2,972 Mach. Tool Lab., XV,

20'71
2'98 Production Moth. . II

0'960
2'981 Manuf. Proc ...... II

#'9st . II(A.E.)

2'99 Met.&Dim.Eng.. II
0'981

Rec. Lab. Instructor
Yr. Tm. Leo. Draw.Prep. in Charge
3 S 1 2 0 R. H. Smith

4 2 1 .. R. H. Smith

G(A) 1 8 8 R. H. Smith
G 1 3 .

G(A) 1 3 .. 6 Buckingham

262



1o.
8'00
8'01

8'02

8'03

8'04

8'101

8102

8'12

8'18

8'14

8'22

8'28

8'241

8'242

8.251

8,252

820

8'971

8'272

8'882

8-41

8'411

8'412

8'42
8421

8'48
8481

j;beethT Taken by
Int. to Min. & Met. III
Minn Methods .. Ills

10,8.04, 1*901
Mining Methods .. Ills

8,01
Rcon, of Mining... IIL, s

8'00, or 8'06; 8'08;
8*1 or 8103

Mining, Prin. of.. . III, I
MiningEBlem. of.. Ills.,,4, X~a
Mining, Eng., Adv. TIti

8'04
Mining Eng., Adv.. Ills

8.04
Mining Practice ... 1li, t

1'10
Mining Law...... III&

Mie Valuation... Ills
8*04 8'08

Mine Valuation ... III1

Eco of Min., Adv. IIIU
8-04

Geo s. Pros. El.. III, I

Geophys.,Th.& Ap. Ills
8,18

Ore Dressing ..... i
10101 (8ON)

Ore Dressing Lab. . Ills

Ore Dressing.. III$,., Xfa
14101

Ore Dressing, Adv. Ili
8,*1, 8,02 or 8,'8

Ore Dressing, Adv. II:i
8'01, 895#; or 88

Th. & Prac. of Plot. Ills
Th1, P,#; or 8*8

Th Prac. Of Plot, Iill
8 ,t or $Is$

Ore Dresss. *cn III,
8'11 8,00; or als8

Ore Dressing Des. . Ill
8,01, t*5; or 8*8$

Ore Dressing Des. Ills
$V,8Vitt or 88

Fire Assaying . . Il, s
10*01,6.10

Fire As&. Met. Lab. (Elective)
5/1*

Fire Assaying, Adv. IUih, a
Fire Assaing, Adv., IIL, a

8-81.65/18
Met.; Copper Lead Ills, ,

6 18 ita0
Met .opper Lead Ill, 4

8*60 6,18 1*01
Met.;o per, Lead Ill

Mt.; bod & Silver His
8*01 V8

Met.; bold & Silver Ills
681 8'8

Met.; iron & Steel. Ils, a
'o 6,0*

Met4 ron & Steel. Ills, ,
8'0,65'0*

+Timae specially arranged.

4 3

8 1
G(A) 1+

G(A) 2+
8 S

G(A) 1

G(A) 1

G(A) I

G(A) 2+

4 1

G(A) 3+

8 2

8 3

8 3

G(A) 1+

G(A) 3+

0(A) 1

(G(A) I

G(A) l or

G(A) I

G(A) I

8 1

4 1

G(A) 1

O(A) 3

4 1

4 1

4 1

4 3

4 2
4 1

4 1
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IChare
Hutchinson

Hutchinson
Hutchinson

Hutchinson
Hutchinson

8 .. 4 Hutchinson

2 .. 2 Hutchinson
Hutchinson

Hutchinson

0 8 0 Hutchinson

2 8 Hutchinson

8 8 Hutchinson

8 . a Hutchinson
Hutchinson

1 2 1 Poster

Poster

8 2 Locke

1 4 2 Locke

1 2 2 Locke
Locke

Locke

2 4 Locke

2 4 Looke

2 .. 4 Locke

2 .. 4 Locke

2 .. 4 Locke

2 4 2 Bugbee

2 2 9 Bugbee

6 7 0 Bugbee

6 7 0 Bugbee

5 5 8 C. R. Hayward

4 2 8 C. R. Hayward

8 2 8 C. R. Hayward

2 8 2 Bugbee

1 2 1 Bugbee

7 .. 8 Waterhouse

8 .. 8 Waterhouse

MINING A

MINING AND M
Including P

ND METALLURGY

ETALLURGY-300-399
etroleum Production

Ree.gLb.
Yr. Tm. Lee. Dra;.Prep.
2 1 2.. 0
8 1 5 .. 8

8 2 4.. 8

4 1 4.. 8
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NO.
8'482
8'44

8'46

8'46

8'801

8'802

8'11

8'512

8'521

8'582

8'841

8'842
8182

8'60

8,81
8'11

8'621

8'022

8'41

8'642

8'65181682

8'652

8'058

81688

8'67

8'68

310

equisites Taken by
Met. IIron & Steel. UI!,

$lot IIls
m .Gn Zinc &U. Mat....... I1a,4

MP41 t r. Steel I.

Met. of Com. et. XII

Mr; Iron & Steel,
V ........ ... Iris, 4

M 48Met.; Iron & Steel,
Ad..... Iis, .

Meta. Plant Design iris
M41 840 8 48

met. l lat besin Il
8-41, 8-40, "r III

Gen. Metal., dI.. Iis

G e1 tal., Adv... III.

No ner.Met Adv. 11h,

Non er.blet AV. 111$, 4

fdv ..... IrisSilver Met.,

Mt4iMet Plants ..... (Elective)

M 8 iit .. Hrs,44

Metallorhy .... Ills

MeWigbhy IV

Metallo phy .... H(T.D.)
M spy ... . IRT.D.

Metaiogmphy .... Ii
M etIOUography .... III#

Phys. Metal. (Non-
........... 1114

Phi. Metal. (Per.) 1His

Ph. Metal Adv. Iis, 4

Ph j. Metal Adv. 11,

Ph 8 Metallurgy.. II

Php. Metallurgy.. II

Aircr. Met.& Met. . XVI
I ' 4j~pen only

App of etallo .. Ills, a
'81 or t8ll1, off

Ph cof Metals.. UII

Microstruct, of Ores
and Metals.l . . a

Heat 'reatment... II, I
a80

+Time Specialty arrangd.

yr.
4
8
4

4

4

G(A

O(A

G(A

O(A

G(A

G(A
G(A

O(A

O(A

O(A
4

4

8

8

4

4

O(A

G(A

O(A

G(A

G(A

G(A
4

4

4

fso. Lab. Instructor
e. Draw.Prep. in Charge

2 .. 1 Waterhouse
2 .. 1

4 . 8 C.R. Hayward

2 .. 1 Waterhouse

8 .. 8 C.R. Hayward

Waterhouse

Tn.
1+
1+

2+) 1+

S2+

) 1

.) 1

.) a

) 1+

)2+

o) 1+

8

1

1

1)

3 1
.) 1+

.) 1o

) 3

) 1

) Ira

8

8

2
2

.2.

..

9

9

2

5

2

Waterhouse

0 Waterhouse

0 Waterhouse

6 C. R. Hayward

6 C. R. Hayward

C. R. Hayward

C. R. Hayward

Bugbee

Bugbee

8 Waterhouse

1 C. R. Hayward

1 Williams

1 Williams
1

2 Williams

2 Williams

2 Williams

2 Williams

2 Homerberg

Williams

2 Williams

2 Williams

2 Will
C. R. Hay

0 Homerberg

2 Williams

0 Williams

0

18

18

8

8



MINING AND METALLURGY

tbject with a by Roe. Lab.
No. reequutiit Taken by Yr. Tm. Lee. Draw.Prep.
3101 Heat Treatment... II(O.D.)(T.D.) G 1 1 2 2

8102 H atment ... II(A.E.) 0 1 1 2 0
"70

8'708 Heat Treatment ... II(Elective) (O.E. Co.) G 2 1 2 0

8'71 Rest Treatment ... I-A B III, (Elective)
*0, '37or(887) MI . 4 U 1 3 0

I-A(A), IIls a 2 1 8 0

81711 HeaTreatment... MiL Eng. 4 1 0 2 0

8172 Heat Treat. & Met. II, II O(A) 1 8 2
8'70 II(A.E.) 0 I 1 8 2

8781 Phys. Metallurgy.. II(O.D.)(T.D.) G 1 1 .. 2

81782 P . Metallurgy.. II(O.D.)(T.D.) G 3 1 7 2

8'81 Petr Eng., El.... IIls 8 5 .. 8
8.8 , 8a-1 04, 10-80l'i it60

8'82 Pe ng., El.... is 8 S 5 .. 8
8'81

8'84 Outline of Pet. Pd. Elective 4 1 8 .. 1

8'85 Pet. Prod. & Util . IIlls 4 1 2 .. 1
8*

8'86 Pet. Prod. & Util. . Ills 4 1 5 .. 8
8'85

8'89 Oil PlIeld Visits ... Ills 3 8 0 3 0
1110

8'01 Oi& Gas Land Val. IIIs O(A) 1 8 .. 8

8'902 Oil d& s Land Val. III, G(A) 1 8 .. 8
8901

8'911 Petrol. Eng., Adv.. IIIs G(A) 1+
oleo

8,012 Petrol. Eng., Adv.. IIIs G(A) 4.

8 921 Oil &-as Law .... IIIs G(A) 1 2 .. 4
80

8922 Oil&1Gas Law.... III G(A) 3 2 . 4

8.98 OiN e11 Waters .. III$ 0(A) 3 2 .. 2
8180

+Time specially arranged.
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Instructor
In Charge
Williams

Williams

Williams

Williams

Williams

Williams

Williams

Williams

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann



TABULATION OF SUBJECTS

ARCHITECTURE - 4-00-4'99

266

No.
4'021

4'022

4081

4'082

4'041

4'042

41031

4'081
4'052$

4'071

4'072

4'081

41082

4*001

4'092

4-11

4'18

4'20

4-211

4'212

4';

4'241

4'242
4'25

4'811

4'812

4'821

4'822

4'881

4-882

4'411

4412

4'418

4'414

4'421

Pretoquisites*6 Taken by
Freehand Drawing. IV

Freehand Drawing. IV

Freehan4 Drawing. IV

F hand Drawing. IV
4081

Frehand Drawing. IV

Frehand Drawing. IV

Fre r.& Dec.Des. IV

Pro Dr.& Dec.Des. IV
4051

Graphics......... IV

Modelling ...... IV

Modelling ........ IV

Co Th. & Exer.. (Elective)

Color, Th. & Exer.. (Elective)

Color Des. & App. IV e

Color, Des. & App. IV

Shades & Shadows. IV
4'06

Perspective ...... IV
4' or (D81I)

Perarctive ....... IV-A

Office Practice .... IV

Ofcepractce .... IV

0 ce Practice .... IV
'011O ce Pract ice .... IV.A

Prof. Relations .... IV, IV-A

Prof. Relations .... IV, IV.A
4-041

Estimating ...... IV.A
4101JO or 4'I and
*81o 4'918.

Not ofed to
students low
the 4th year)

Theory of Arch.... IV
4'811

Theory of Arch.... IV
4-81#

Theor of Arch.... IV

Theoy of Arch.... IV

Theory of Arch.. .. IV

Architectural Hist.. IY
Architectural Hist.. IV

4-411
Architectural Hist.. IV.A

Architectural Hist.. IV-A
4A41r

Architectural Hist..- IV
4-410

Yr. Tm.
2 1

2 1

A) I

8 1

4 1

4 1

0(A) 1

0(A) 1
1 1

8 1

8 I

8 1

8 a

4 1

4 3

1 1

1 1

2 1

2 8

2 1

2 1

8 1

4 1

4 S

4 1

1 1

1 1

2 1

2 1

8 1

8 3

1 1

2 1

2 1

2 1

1.

0

0

1

0

0

8

8

2

2

1

Beckwith

Beckwith

F. J. Robinson

F. J. Robinson

Gardner

Gardner

Putnam

Putnam

Putnam

Putnam

Putnam

Rec. Lab. Instructor
Le. Draw.Prep. in Charge
0 4 0 W. F. Brown

0 4 0 W. P. Brown

0 4 0 W. F. Brown

0 4 0 W. P. Brown

0 6 0 W. F. Brown

0 6 0 W. F. Brown

0 6 0 W. F. Brown

0 8 0 W. F. Brown

6 .. 0 Beckwith

0 8 0 Larsen

0 8 0 Larsen

1 .. F. J. Robinson

1 .. 8 F. J. Robinson

1 .. 4 Hewlett

1 .. 4 Hewlett

0 8 0 Gardner

8 . . Beckwith

1 .. 8 Lawrence

7 .. 0 Jenney

8 .. 0 Jenney

8 .. 0 Jenney

6 .. 0 Janney

1 .. 1 Jenney

1 .. 1 Jenney

1 .. 2 Jenrick



r ken byNo.

4'428

4'471

4'472

4'481

4'483

4.49

4'52

4'61

4112

41721

4'722

4181

41782

4'741

4742

4751

4'752

4'78

4*80

4'811

4'812

4'0

4'11

4'912

41921

4,929

267

Prriite Ta
Architectural Hist.. IV

44 1
Architectural Hist.. IV-A

Architectural Hit.. IV-A
4'40B

Huro. Civ. & Art.. IV
G67

Buro. Civ. & Art.. IV
4'471

Bum. iv. & Art.. IV

Buro. Civ. & Art.. IV
4*481

Hist. of Renais.Art IV

Pllosophy of Arch. IV

Town Planning .... IV

Design I ......... IV

De II....... IV

D4 II.......IV

D II......... IV

Des uIV....IV

Des nIV. .. IV

4 1

D I........ IV

Desg V........ IV

Plaming Principles IV-A
411,4415

DuldCgonstruct. IV
IV-A

Construct. Design . IV

Construct. Design . IV

4-741

Structural Drawing IV-A
DID

Structural Anal.... IV-A

Sttural Anal.... IV-A

8truural Design.. IV-A

8 ot~jc~u$$u .. IV-A

Cosc. Dsin I

AR6HITECTURE

Yr. Tm.,
3 U
8 1

8 3
4 1

4 a
0(A) 1

0(A) 1

4 1

4 3

4 1

1 a
2 1

2 2
8 1

8 8
4 1

4 0
G(A) 1

O(A) 1

8 1

8 1
2 1

S 1

8 3

2 1
8 1
8 1

4 1

4 1

I

RLe. Lab. Instructor
Lee. Draw.Prep, In Charge

0 1 1 Putnam

1 .. 1 Putnam

1 .. 1 Putnam

8 .. 4 Sumner

8 .. 4 Sumner

2 .. 4 Sumner

2 .. 4 Suner

1 .. 1 Walker

1 .. 0 Walker

2 .. 8 T. Adams

0 12 0 Beckwith

0 11 0 P. J. Robinson

0 11 0 P. J. Robinson

0 18 0 Gardner

0 15 0 Gardner

0 28 0 Cash

0 25 0 Cash
0 as o Carlu
0 so 0 Carlu

4 .. 7 Emerson

1 .. 1 P. W. Norton
1 .. 1

7 .. 0 P. W. Norton

7 .. 0 P. W. Norton

1 2 0 P. W. Norton

6 .. 0 W.H.Lawrence

8 .. 0 W.H.Lawrence

7 .. 0 W.H.Lawrence

5 .. 0 W.H.Lawrence
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&bj1ect WithNo. ruites Taken by
5'00 Chem., Entrance ..

5'01 Chemistry, Elem... All courses except IV

5'02 Chemistry, Elem... All courses except IV
8'01

5'04 Chemistry, Elem... A.O.

5'05 Atom. St., Elem. . . (Elective)

5'001 Inorg. Chemistry. . V
' or 8'131 Chem. War.

5'002 Inorg. Chem ...... V
6'061 Chem. War.

5'07 Inor Chem., Adv. V

5'10 Qualitative Anal.. . V X
P00B (Elective)

5'101 Qualitative Anal.. . XIV, XVs
6'00 (Elective)

5'11 Qualitative Anal.. . III VIIo IX-A, XI, XI
so VIi,, VIII

5'12 Quantitative Anal V XIV XV.
6'10, '101 or 8'11 Ii IX.A, XI, XII

VI I, a
5'121 Quantitative Anal.. X

6'10
5'122 Quantitative Anal.. VIlo

611
5 13 Quantitative Anal.. 1111 8 XII

8'10 V. XVa

5'181 Quantitative Anal.. X
6'1*1

5-182 Quantitative Anal.. XIV
all*

5188 Chem. An. of Alloys 114

5-141 Anal. Chemistry ... V
'18

5'142 Anal. Chemistry ... V
6'141

5'16 Anal. Chemistry... X-A

5'18 Qual. Anal., Adv... V
6'10 or 8'101

5'20 Chem. of Wat. Sew. VII
&'is

5'22 Water Sup. &
Wases Dis...... XI
6'18

5'28 Sanitary Chem. ... XI
6'1*

5'25 Chemistry of Foods Vii, i
&~1s

5'251 Chemistry of Foods (Elective)
$,1

'26 Food Analysis ..... (Elective)

5'80 P;I ato Anal.... (Elective)
010 or 8'191,

1 Ga A lys ...... IIIo

588 Study of War Gases V C. W. S.

&'85 Applied Chem..... XIII

&'87 Chem.of Road Mat. lob
8'0

Yr. Tm.

1 1

1 2
4 a

2

4 1
G 1

4 2
G 1

G(A) 1
2 a
2 1

2 S
2 1

1 2 1
2 a

2 1
2 S
2 S

2 1

2 3

3 1
2 2
2 3

2 2
a 1

a 1

3 3

4 3

G(A) 1

8 I

4

a

8

4

4

4

2

8

4

4

1 o2

1 or
2
1 or
S r
lo
3

I
3

1

Roe. Lab. Instructor
Lee. Draw.Prep. In Charge

a a 5 Blanchard

4 4 5 H. M. Smith

4 4 5 J. W. Phelan

3 .. 3 Schumb

1 .. 1 Blanchard

2 .. 3 Schumb
2.. 3

2 .. 8 Schumb
2.. 3

2 .. 3 Schumb

3 11 4 Hamilton
8 11 4

8 9 2 Hamilton
8 9 2

2 5 2 Hamilton
2 5 2

2 5 2 Hamilton
2 5 2
2 5 2

8 6 3 Hamilton

3 7 3 Hamilton

2 5 2 Hamilton
2 5 2
1 5 1 Hamilton

1 8 1 Hamilton

2 5 2 Hamilton

3 .. 2 Hamilton
Gill

3 .. 2 Hamilton

1 8 1 Hamilton

1 8 1 Hall

1 3 1 Woodman

0 2 1 Woodman

1 6 1 Woodman
1 4 1 Woodman

1 2 1 Woodman

0 5 0 Woodman

1 5 a Gill

1 1 0 Gill

1.. 1 Gill

1 .. 2 Gill

1 8 0 Gill

TABULATION OF SUBJECTS

CHEMISTRY - 500-5'99



CHEMISTRY

No.
588
5881

589
5'41

5'411

0 t% Taken by
Lub.&Puel Oil Test. (Elective)

Oil Tt.& Pet. Refln. IIIs

Special Methods... (Elective)
6,1* 8*05

Organc Chem.I.. V, X
0-1j,804 A..

Or nc Chem.I.. X C.W.S.,V C. W.S.
518.8-03

5'412 O anic Chemistry. VIII, 1,VIIITls VII, XVa
5'413 Organic Chemistry. IX-A, XIV

6'00
5'414 Organic Chem. Lab. V

J'18 '6*41 or A.O.
6-411)

5'415 Or anic Chem. Lab. V C. W. S.
51416 Or anic tem. Lab. X

111 (6-41 or
8'411)5417 Organic Chem. Lab. X C.W.S.
6-121 @6.411)

5'418 Organic e Lab. XVi

5'42 Organic Chem. I . . V, X
41 AO.

5'421 Organic Chem. I.. V C. W. S., X C. W.

5'424 Organic Chem. Lab. V
6'414

5'425 Organic Chem. Lab. V C. W. S.
R'416 Chem. War.

58426 Or anic Chem. Lab. X
6416

5427 Organic Chem. Lab. X C. W. S.
6'417

5'428 Organic Chem. Lab. VIII, s
64135'429 Organic Chem. Lab. IX-A, XIV

6'415'43 Powder & Explo. . . V C. W. S., II(A.O.),
6-48 X Ord., XC. W. S.

V
Chem. War.

5'431 Org.& Expl. Lab.. . A.O.
6-04, 6-41, 6-414

551T Organic Cher. II.. V

5'52T Organic Chem. II . V
6'4

5'53 Organic Chem. III. V

5'4T Organic Chem. IV. V

555 Organic Qual. Anal. V

5'58 Tech. rg. hem. . V
6,418 or 6'418

5'57T Chemistry of Dyes. V
6~40

8'68IT Or Lab Adv..... V

5'89T Org. Lab.. A v. ... V

&'9 R dv. n Org.
(hem ......... V (Not offered in

5'61T Ph . Chem. I .... V, X
1,I 8'08, 6'15er 6 18$s

Yr.

4

3

3

3
4

3

2
a

8

8
4

3

8

Tm.
1 or
a
1

i

1
1

1

1
1

1

1
1

1

1

8 1

8 2

8 2
4 3

a. 3 2
3 2
8 2
G 2

8 3

8 3

2 3

3 2

4 0
G(A) S
G 2
4 2

G(A) 1
G(A) 2
G(A) 1

G(A) I

G(A) 1

G(A) 2
G(A) 3

G(A) 1

0(A) 3

0(A) I

Re. Lab.
Loc. Draw.Prep.

1 2 1

2 3 2

0 2 1

4.. 8
4.. 8

4 ... 3

3.. 2
3.. 2

2.. 2

0 9 0
0 9 0
0 9 0

0 7 0

0 7 0
0 6 0

4.. 2
4.. 2

4.. 2

0 13 0

0 9 0
0 9 0

0 3 0

0 a 0
1 6 1

0 a 0

7

10

4

4

Instructor
in Charge

Gill

Gill

Gill
Woodman
Mulliken

Mulliken

Huntress

Huntress

Mulliken

Mulliken

Mulliken

Mulliken

Huntress

Mulliken

Mulliken

Mulliken

Mulliken

Mulliken

Mulliken

Huntress

Huntress

Davis

Davis

Norris

Norris

Mulliken

Davis

Mulliken

Underwood

Mulliken

Morton

Morton

1 .. 1 Huntress

8 1 4 1 5 Sherrill

269



270 TABULATION OF SUBJECTS

Subject with
No. Prerequisites Taken by
562T Phs. Chem. II ... V. X

&-08 Phys. Chem. III... V

&'4T Phj. Chem. IV... V

5'681 Phys. Chem. Elem. XVs
Vil, 8'04, -1-'111.. XIIb

5'888 Phys. Chem., Elem. II
'-00,8'04 Mil. n XVI

II (T.D.)

5684 Phys. Chem., Elem. VIII, I

8'71T Phyical Chem. . . . V
,8'0, 8618

or 6'131
512T Physical Chem. . . . V

5'78 nree ery ...... V
6'10 or 61T

'741 Kin. of Gas,
Ll Sol. .... V

5742 Kin. Th. of Gas,
Li. & Sol ...... V

'78T Thermodynamics.. V
II (T. D.)

'76 Thermodyn.& Chem. V
6'61T and 61'0T

5'77 Thermodyn.& Chem. V
6'76

5'78T Quantum Th. Ap. . V
6-63

5'79T Th. of Solutions... V
6'76

5'81T Chem. Literature I V
Lit and L68 or
LosR

8'82T Chem. Literature II V
6:81T, 642,
661 T

5'88T History of Chem... V
6-41 or 6-413

'842 Optical Methods .. (Elective)
6'1. 8'00

5'848 Eng. Chemistry ... (Elective)

5'851 Meth. of
Electrochem. An. V
6'10

5'852 Org. Phys. Chem... V
64T, m4 .

5'853 Sub-Atomic Chem.. V

5.85 Sub-Atomic Chem. V
6'683

5855 Th. & App. of Cat. V
6'418 or 641A590 Logic of Sci. Inq.. V

6'911 Journal Meet. in
Inorg. Chem. ...

'912 Journal Meet. in
Ino .Chem....

6'921 Jo Meet. in
Or Chem...... V
6.

6'922 Journal Meet. in
Org. Chem...... V
6'405'981 Journal Meet. in V
Phys. Chem.. ... V

5,932 Journal Meet. in
Phys. Chem..... V

Yr.
3

4

4

3
4
G

3

G(A)

G(A)

G(A)

0(A)

G(A)
G(A)
G

G(A)

G(A)

G(A)

G(A)

8

Rec. Lab.
Tm. Lee. Draw.Prep

2 4 1 5

1 3 1 4

* 8 .. 4

A 2 .. 4
1 2 .. 4

1 2 .. 2
1 2 .. 2
1 2 .. 2

1 8 .. 8

1 4 .. 6

* 4 .. 68

1 2 .. 4

1

2

1

3

1

2

2

2
2

8

2

2

2

3

3 $ 1. . 1

4 2 .. 2

4 1 or 0 2 1
2

4 1 or 2 .. 2

G(A)

G(A)

G(A)

G(A)

G(A)

0(A)

G(A)

G(A)
G(A)

G(A)

U
U

3

I

I

S

I

I

S

1

a

G(A) 1

G(A) 1

1
1

1

1

2

1

1

1

1

8 2

1

2

2

2
1

1

1

Instructor
in Charge

Sherrill

Sherrill

Sherrill

Millard

Millard

Gillespie

Sherrill

Sherrill

Sherrill

Keyes

Keyes

Keyes

Gillespie

Beattie

Beattie

Scatchard

Hall

Huntress

Davis
Woodman

Gill

Hall

Morton

Blanchard

Blanchard

Underwood

Davis

Schumb

Schumb

Norris

1 .. 1 Norris

1 .. 1 Scatchard

1 .. 1 Scatchard



8'941 Research Conf. ... V
o'4*, o'os

6'942 Research Conf . V5'42, '8
8'96 Thesis Co....... V

8'961 Thesis........... v

8902 Thesis ........... V

6'98 Research ........ V

+Time arranged

Taken by

CHEMISTRY

Roo. Lab.
Yr. Tan. Lec. Draw.Prep.
G(A)1 1 .. 1

G(A) a 1 .. 1

4 0 1.. 1

4 1 0 15 0

-4 a 0 15 0

G(A) +

271

Instructor
In Charge

Norris

Norris

Keyes

Keyes

Keyes

Norris



272 TABULATION OF SUBJECTS

ELECTRICAL ENGINEERING - -00-899
Subject with

No. Prerequisites Taken by
8'00 Elec. Eng. Prin.. . . I-A, VI, VI-A

(MS) 8'03
6'01 Elc. Eng. Prin.. . . VI, VI-C

6'00 VI-A(A)
VI-A (B)

6'02 Elec. Eng. Prin... VI, VI-C
6-00,6-01 VI.A(B)

6-021 Elec. Eng. Prin.. . . VI-A(A)
600, 6'01

6023 Bloc. Eng. Prin.. . . VI-A(A)

6'03 Elec. Eng. Prin.... VI, VI-C
60

6'031 Blec. Eng. Prin.... VI-A(B)
605

6'032 Bloc. Eng. Prin.... VI-A A
60*8 or 6'031 VI-A Ba

VI-A(),s

6-04 Elec. Eng. Prin.. . . VI
&08

6'041 Elec. Eng. Prin.... VI-A A
603 VI-A(B)1 ,,

6'042 Elec. Eng. Prin.... VI-A A a,
6'041 VI-A(B)a, a

6'06 Elec. Eng. Prin.... XIV
(MRS) 8-08

6'07 Elec. Eng. Prin.... XIV
606

6'08 Elec. Eng. Pri.... XIV
607

6'09 Elec. Eng. Prin.. . . XIV
6-08

6'121 Elec. Eng. Prin.. . . I-A(A)
6*00, MB I-A(B)

6'122 Elec. Eng. Prin.... I-A(A)
611f I-A(.B)

6'123 Blec. Eng. Prin.. . . I-A (A)
6*si I-A(B)

6'20 Power Trans. Eq... VI(Elective)
608

6'21 Ind. App. El. Power VI(Elective)
608

6'221 Central Stations... VI(Elective)

6'222 Central Stations... VI(Elective)
6103

6'23 Blec. Eq. Bldge.... XVII
8-04 VI(Elective)

6'241 Electric Railways.. VI(Elective)

6'242 Electric aiways. . VI(Elective)

6251 El Mach. D.... VI(Elective)
(6* 08)

6152 Bloc. Mach. Des... VI(Elective)
6108

6.27 Illumination ...... VI(Elective)

6-281 Prin. Wire Com.. .. VI(Blective)
(6-0-)

6'282 Prin. R o Com... VI(Blective)
&00

6-29 Storae Bat.teries.. VI(Elective)

6.01 Bloc. Com., Prin.. - VI-C
6*QQ

Tm.
2
1

S

S

2
2

1

2

1

S

2

1

S

S

I

1

1

1

1

1

a
a
a

1

1 r
a
1

Re. Lab. Instructor
Leo. Draw.Prep. In Charge

5 .. 6 Barker

3 .. 4 Barker
3.. 4
2.. 5

5 .. 6 R.R.Lawrence
5.. 6

2 .. 4 R.R.Lawrence

5 .. 6 R.R.Lawrence

6 .. 8 R.R.Lawrence

2 .. 5 R.R.Lawrence

2 .. 5 R.R.Lawrence
2.. 5
3., 4

6 .. 9 Woodrutt

3 .. 5 Woodruff
2.. 6

2 .. 6 Woodruff
3.. 5

3 .. 5 Barker

4 .. 6 Barker

4 .. 6 Lyon

4 .. 6 Lyon

2 .. 4 Barker
2. . 4

2 .. 4 Barker
2.. 4

3 .. 5 Barker
3.. 5

3 .. 6 . Woodruff

3 .. 6 Dawes

3 .. 6 Mulligan

3 .. 6 Mulligan

1 .. 2 - Hudson
1.. 2

3 .. 6 Entwistle

3 .. 6 Entwistle

3 .. 6 Dwight

3 .. 6 Dwight

3 .. 6 J. W. Barker

3 .. 6 C. E. Tucker

3 .. 6 Barrow

1 .. 1 R.R.Lawrence

3 .. 6 C. E. Tucker



ELBCTRICAL ENGINEERING

Sub ject with
No. Prerequisites Taken by Yr. T
6'802 Blec. Coin Prin... VI-C 3 2

6-801 (1
61311 Blec.Com., Irin... VI-A AVt-C 4 1

6-0B VI..A s 4 1

6 812 Blec. Com. Prin. .. VI-A(A), Vt-C,
6'811 VI-A(B), 4 2

6380 Elec. Com. Lab.... VI-A(A)a 4 1
(6'811) VI-A(B): 4 2

6881 Blec. Com. Lab.... VI-C 4 1
(6811)

W382 Slc. Com. Lab.... VI-C 4 2
6*3S1

6-40 Bloc. Eng. Elem .... I XI XV3 XVII a 1
8'04 II X- W, 8 2

III X RIIt, XVs, XVI,
Mu. Eng. 4 1

6'41 Elec. Eng. Blern.... X-B 4 1

842 Bl.eg. Ee. II(A.O.) 4 1
8-48 Gen. & iest. ec.

Energy......... XVs 4 £

&'44 Blec. Trans. & Con. Is 4 1
6-40

6-451 Alt. Cur. & A. C.
Machinery ...... XIII-A 4 1

6452 Alt. Cur. & A. C.
Machinery ...... XIII-A 4 $

6W46 Ind. App. Elec. Pr. II(O.D.) G 3
6'03 Mg. Eng. 4 2

6'501 Elec. Eng. Seminar VI, VI-A G(A) 1

6'502 Blec. Eng. Seminar VI, VI-A G(A) 2
6'511 Elec. Circuits ..... VI, Vt-A G(A) 1

6'04 M316'512 Elec. 
6
lrcuits..... VI, VI-A G(A) 3

6611
6'518 Blec. Circuits ..... VI, VI-A G(A) 2

6'610
6'521 Alt.Cur. Machinery VI, Vt-A G(A) 1

604, M31
6'522 Alt. Cur. Machinery VI, VI-A G(A) 2

6-04, M81
6'531 0 . & Adm. Pub.

ervice Co...... VI, VI-A G(A) 1
604, Ecm (Not offered 1920-80)

65832 Or. Adm. Pub.
rvice Co...... VI VI-A G(A) 8

6-04, EO (Not offered 192940)
6841 Power Gen. Stations I, VI-A G(A) I

6'08, Ec88
6'542 Power Gen. Stations VI, Vt-A G(A) 2

6-08, Rcas
6851 Rallro4 Bloec. Trac. VI, Vt-A G(A) 1

6,08, Ec32
6552 Ra ErW Blec. Trac. VI, VI-A G(A) 3

6 551
6561 Blec. Com. Prin.... V, VI-A G(A) 1

8'310
6w562 Blec. Com. Prin.... VI,VI-A G(A) I

6'815
67 Illuintion..... VI, VI-A G(A) 1

658 Op. Circuit Anal... VI, VI-A G(A) 1
&'04 or e'812, M81

6-651 Bloc. Power Diet.. VI, Vt-A G(A) 1
6-604

6'652 Bloc, Power Dist... VI, VI-A G(A) 3
'.60 4

6,641 Bloc. Moch. Doy.
Prift........... VI, Vt-A G(A) 1
6*08

n.
Rea. Lab.
Leo. Draw.Prep

S .. 6

3,. 5
8 .. 5

3.. 5

0 4 4
0 4 4

0 5 6
0 a 4

4 .. 6
4 .. 6

4 .. 6
83.. 58

S. . 5

4 .. 6

2 .. 4

2 .. 4

2 .. 4

8.. 2

2 .. 6

2 .. 6
3.. 7

8.. 7

8 .. 7

8.. 7

3.. 7

3 .. 7

7

6

6
.. 6

.. 6

8 4

3 4

6

7

6

6

.. 7

Instructor
. In Charge

Bowles

Bowles

Guillemin

Barrow

Barrow

Barrow

Hudson

Hudson

Hudson

Balsbaugh

Mulligan

R.R.Lawrence

R.R.Lawrence

Dawes

Bush

Bush

Dah

Dahl

Dahl

Lyon
Lyon

Jackson

Jackson

Mulligan

Mulligan

Entwistle

Entwistle

Bowles

Bowles

Moon

M.P.Gardner

Balsbaugh

Bslsbaugh

Dwight

273
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TABULATION OF SUBJECTS

NO. :'bI st' Taken by
6'062 Bloc. Mach. Div.

Prle,........ o..VVIA
6*70 Bloc. B . Lab.... VI, VI-C

6'71 1. ... . VI, VI-C

6'72 Bloc. .. Lb.. VI, VI-C

6'78 Bloc. Testing..... VI
6'7160

6'74 Blec. ...Lab. VI

675 Blec. Wag. Lab. ... I-A, VI-A

"6 Bl7 c Bg. Lab. ... VI-A(A)
d'76 (6 01) VI-A(B)

6.77 Blec. Eng. Lab. ... VI-A(A)
(6'06) or 6'00 VI-A(B)

678 Blee. Bag. Lab. . . V. A
Ole, 6,080 VIfA(B),4

W781 Blec. Eng. Lab. .. VI-A(A):
6'76, 6'030 VI-A(B):

6'79 Bloc. Measure..... I114
040

6'80 Ble. Bg. Lab. ... VI(Blective)

0'81 Blec. Eng. Lab. ... XIV
(6-07)

6'82 Blec. E . Lab. . XIV
6'81 (608)

6'88 Blec. Eng. Lab. ... XIV
6'80(8'0)

6'84 Blec. Bag. Lab. ... I-A(A)
6'155 I-A (B)

686 Blec. Eng. Lab. ... III, s X, XVs, XVI
6'40 Mil. *ng.

IX-B

686. Blec. Eng. Lab. ... XI
6'40

6'871 Bloc. Eng. Lab. ... XIII-A
(6'461)

6'872 Bloc. Eng. Lab. ... XIII-A
(86455)

6'88 Blec. Bng. Lab. ... A.O.
6-4

6'89 Blec. Eng. Lab... I XVI, XVII
d'40 II(O.D.)

II XV,
XIII:

6'901 Man. Practice ..... VI-A(A)h
VI-A(B),

& 902 Man. Practice ..... VI-A A
VI-A B .

6903 Man. Practice ..... VI-A
VI-A B

8904 Man. Practice ..... VI-A(A
Vt-A(B) ,

6'911 Pub. Util. Practice. VI-A A,
VI-A(B),

6'912 Pub. Util. Practice. VI-A A :
VI-A B s

6'918 Pub. Util. Practice. VI-AA)
VI-A( .

+Thtne Specially arrage.

Yr. Tm.

G(A) I

8 1

3 a
4 1

G(A) 1.+
0(A) 1.4.

2 2

3 8
3 1

a 3
4 8

4 1
4 1

4 1
4 2
4 2
4 1+

8 1

3 2
4 1

3 1
4 2
4 2
4 1

3 2
4 1

4 2

4 2

3 2G 1
4 1
4 1

3 1
8 8

4 8
3 1

4 S
4 1

G 1
G 8

8 8

4 8
8 3
4 3
4 1

Ree. Lab. Instructor
Leo. Draw.Prop. In Charge

8 .. 7 Dwight

8 4 4 Laws
C. B. Tucker

2 3 5 Laws
C. B. Tucker

1 3 4 C. B. Tucker

Laws

C. B. Tucker

1 1 2 Laws
2 2 8 C. E. Tucker
2

1

2
2

0

2

2
2

4
4

3a
2

8

2
2

4
4

38a
8

1 2 2

1 2 2

1 2 2

0 2 3
0 2 a

0 2 3
0 2 8

0 1 2

1 1 1

1 1 2

1 3 6

0 2 2
0 2 2
0 2 2
0 2 2

0 4 w. 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0
0 48 0
0 48 0

Laws

C. B. Tucker

C. B. Tucker

Laws

Laws
C. E. Tucker

Laws
C. B. Tucker

Laws
C. B. Tucker
C. E. Tucker

C. B. Tucker

C. B. Tucker

C. B. Tucker

C. E. Tucker

C. B. Tucker

Laws
C. B. Tucker

C. B. Tucker

Timble

Timble

Tirabie

Timble

Timble

Timbio

Timblo



S Subject withNO. PrerequIsites Taken by

0'914 Pub. Util. Practice. VI-A A,
VI-AB:

6'921 Pub. Util. Practice. VI-A(A),
VI-A(B)s

6'922 Pub. Util. Practice. VI-A(A
VI-A(B):

0'928 Pub. Util. Practice. VI-A A)
VI-A(B):

6'924 Pub. Util. Practice. VI-A A,
VI-A Bv

6'931 Pub. Util. Practice. VI-A(A):
VI-A(B).

6932 Pub. Util. Practice. VI-AA
VI-A(B):

6'938 Pub. Util. Practice. VI-A A,
VI-A(B:

-984 Pub . Practice. VI-A(A),VI-A(B):

6'941 Corn. Practice ..... VI-A(A)a
VI-A(B) a

6'942 Com. Practice .... V-A AA
VI-A(B)

6'948 Com. Practice. .. ... VI-A(A).
VI-A(B):

6-944 Com. Practice ..... VI-A(A),
VI-A(B)

Yr.

0
0

3

4
3

4
4

G
G

3
3

4
8

4
4

G

3

34

4
4

G
G

Tm.

1
8

1
8S

8a
2
1

1
8S

1
8S

8Sa
a
1

1
8S

1I
8S

8Sa
a
1

1
8S

Rec. Lab.
Lee. Draw.Prep.

0 h.1 w. 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 48 0

0 48 0
0 4C 0

0 48 0
0 48 0

0 48 00 48 0

Instructor
in Chugs

Timbie

Timbie

Timbie

Timbie

Tunbie

Timble

Timbie

Timbie

Timbie

Tfnbie

Timbie

Timbie

Timbie
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TABULATION OF SUBJECTS

BIOLOGY AND PUBLIC
Subject with

No. Prerequisites Taken by
7-01 General Biology... ViI

XIlb
7011 Meth. Teach. Gen.

Biol............ (Elective)

703 Theoret. Biology .. VII
7?108, 78301

705 Micros. of Fibres .. (Elective)

7106 Botany ........... VIIi,

'07 Mo ........ VIIs
IlII

708 Parasitology ...... VI
7-01,7'11

709 Parasitology, Adv.. VII
7108

7110 Zoo .......... VIII, 5
7 10 XIlb

7,11 Anatomy & Histol. VII,

7112 Anatomy & Histol. VII
7T11

7*18 Cytolog ......... VII

7'14 Hist. of Biology ... VII701
715 Essent. of Anatomy Vllab

710
7*18 Tech.Asp.of Entom. VII

7T08
720 Physiology ....... Vits I

8'601, 711 or 716
722 Pers. Hyg. & Nut... VII

728 App. Nutrition.... VII(Elective)

7128 Biology & Bact.. . . IX-A
V

7'281 Sanitary Biology .. XI

7,29 Biology & Bact.. . . XI

7,291 Biology & Bact. .. IX-A

71801 Bacteriology ...... VII
7 01

7,802 Bacteriology ...... VII
7 601

7,81 Bacteriology ...... Mil. Eng.

7821 Bacteriology, Adv.. VII
7r800, 7-80

72 Bacteriology, Adv.. VII
7*321

7.88 Plant Diseases .... VIlsb

784 Limnoloical Field. VII,
701,018

r34T Micros. of Waters . XI
7.01 or 718

785 Planktonology .... VII
r34

7861 Indust. Microbial. . VIls

7'862 Indust. MicrobioL . VII,
71861

r871 Indust. Microbiol. . VII
7861 or 71710

7,872 Indust. Microbiol. . VII

+Time specially arranged.

HEALTH

Yr. Tm.
2 1
3 1

S

4 1

4 1

2 1

3 1
4 1

4 2
G(A) 2
2 8
3 3

8 1

3 2

G(A) 1or4+

G(A) 1

a 1

G(A) 1+

3 2

8 1

4 2
2 1
8 1

8 1

3 2

2 a

8 1

8 S

4 1

G(A) 1

G(A) 2

8 2

3 S

4 1

G(A) 1+

4 1

4 a
G(A) 1

0(A) 2+

2

8

6

8

- 700-7*9
Rec. Lab.
Lee. Draw.Prep

1 4 2
1 4 2

4.. 2

2.. 3

3.. 2

2 3 2

1 2 2
1 2 2

2.. 4

1.. 8

1 4 2
1 3 2

2 6 5

2 6 4

9

Instructor
in Charge

Turner

Miss MacRae

Turner

Jennison

Turner

Proctor

Bigelow

Bigelow

Blake

Bigelow

Bigelow

Bigelow

Bigelow

Blake

Blake

Bunker

Bunker

Turner

Proctor

Proctor

Proctor

Proctor

Horwood

Horwood

S. C. Prescott

Bunker

Bunker

Prescott

Bunker

Blake

Blake

S.C. Prescott

S. C. Prescott

S. C. Prescott

S. C. Prescott
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BIOLOGY AND PUBLIC HEALTH

7421

742

748

7441

7442

750

7152

7541

7'542

7548
7551

756

7.57

7'58
7'601

7602

7608
7W4
7'605
762
68

764

765

7'66

767
7'68

7701

713
7*711

7712

780

7*81
7190

7g1

Ile2
7g98

P441re1qu12t11 Taken by
Food Fishes ...... VIIa

Food Fishes ...... VIlsa

FPL ultur.. . VIlsa710
Tech, of Fish. Prod. VIia

7'808
Tech, of Fish. Prod. VIsae

Infection & Imtmun. ViII

Industrial Hygiene VIi
0al

Pub. Health Adm.. VIhi

Pub. ealth Adm.. VH:

Public Health Inst. (Elective)
Public Health Lab.

Meth........... Vill

Public Health Lab.
Met~h ......... Vi

Public Health Lab.
Meth ......... (Elective)

Pub. Health Surv.. Vit
7

Municipal San..,.. VII
7801 Mil. Eng.

Vital Statistics .... ViL
Health Education . VII701
Health Education . VII

7801
Health Edu. Moth.. (Elective)
School Health Adm. VIii
Hyg.of Sch. Child.. (Elective)
HealthSurv. & Stat. VII

r66
Pub. Health Field.. VII

Pu. ealth. Prob.. VII
r840

Health Hazards In
Spec. Indus. .... VII

Ep ilol ..... VII

Com. Disease Con. VIH:
7140

Pathology ........ VIi:
7-10, r#61, 7-660

Tech. of Food Sup. ViIsb

Tech. of Food Sup. VIusb
(7',0)

Te Food Prod. VIlab

Tch o o Prod. VIisb

B *71b 7 ..... VII
r try VII

B a Lit.. . VHII
70 ro0, r10

B "I . .. VII

Biological CoIloq... VII
Biolfia Colo.. Vu

+Ts poisolly Oranged.

Rev. Lab.
Ae. Draw.Prep

2 6 5
4 2

2.. 2

1 8 4

1 4 4

3 .. 5

1 8 4

2 ., 2

2.. 8

2 4 2

1 2 1

Yr. Tm.
8 1
8 3

8 2
4 1

4 3

4 1

4 2
4 1

4 2

8+

4 1

4 a

4 1
8 3
4 3
4 1
O(A) 1

G(A) 2+

8

4 3

G(A) 1

G(A) 3
0(A) 2

G(A) I

G(A) 1

G(A) 1+

G(A) I

8 1

8 3

4 1

4 0
4 1

0(A) 3

8 1

4 1

4 3
0(A) or +

I

Instructor
in Charge
Bigelow

Bigelow

Bigelow

S. C. Prescott

S. C. Prescott

Slack

Turner

Turner

Turner

S. C. Prescott

Slack

Slack

Black
Horwood

Horwood

Horwood

Turner

Turner

Turner

Turner
Proctor

Horwood
Turner

Turner

S. C. Prsott
Turner

Horwood

Place

Slack

Proctor

Proctor
S. C. Prescott

S. C. Prescott

Bunker

Parker

w
a C.

8 t
Digelow

8

I

2

2

8

2

8
5

8a

8
1

4
4
2
2

2
1
8
8

2

2

1

2

1

2

2

2

2

8
1

1

1

1

0
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No.
8'00
801
8'019

802
8'08

8'084

8'04

8'08

8'06
8'07

8'071

'log

8'10

8'11
812

8'18

8'14

TABULATION OF SUBJECTS

PHYSICS -8'00-8'99

eRequisit s Taken by
Physics Entrance. .
Phiscs (Mech.)... All courses except IV

P lce (Col. Class)

Ph s.(Mech.&Opt.) All courses except IV

Ph cas Elc.).... All courses except IV

Phpcs (Col. Class)

Ph lcs(le.& Ht.) All courses except IV

Sound, Sp. & Aud.. VI-C, VIl
8'4 MIS

Acoust. Ill. & Col.. IV-A

Precision of Mea.. X III-
M## Vill, XV

Phys. Meas.& Prec. VIll
8'08, MIS

Acoustics......... VIll

Heat Measurements (Elective)

Hea Measurements IX-A, XIV
8.04

Heat Measurements Ills, I
8,04

Heat Measurements (Elective)

Heat meas. It.... (Elective)
8110, a'i or 8-12

yr. Tm.

1 1
1 1

1 3

2 1

2 1
2 8
4 a

8 1
G 1
4 1

4 1

8 1

8 1

4, G 3

4, G 1.4

815 Photo gRhy ...... VIII 8
slot (Not offered 1929-80)

8'151 Photographic Lab.. (Elective)

818 Optics, Seminar ... VIII
8-18,8'170

8172 optics........... 111, VIl
BiO Ita, a

8'18 Optical measure... VIll

8'191 Photomic. Th. Mic. (Elective)

8-198 Geo mOptic, Adv. . VIll
8*170

8'194 Ph Optics, Adv.. VIll

820 Electrici. ...... VIII

8'05 ElcGc1As.... VIl

5'91 1E eto
lof. Apparatus.V

8-04 V .eAA i, s
5'819 Gaseo Conduct. . VIll, VI

6'3 lnt. te %yscience VIii

8'1 Moah. & Hydrodyn. VIl, IX-C
88O Heat & Kinetic Tb. VIII, IX.C

5'381 Phgslc .,....... VIl, X-C

8182 Phis 1......... VII, IX-C

+Time specially arranged.

G(A)
8
4

G(A)
G(A)
8

0(A)

2

8

4
4

4(A)

2

8

4

4

:c Lab.e. Dmw.Prep.
2 .. a

8 1 a

2 1 8

8 1 a

8 1 5
2 1 8

8 1 8

8 .. 6
1 .. 2

1.. 1

Insimtor

Drisko

Drisko

Drisko

Drisko

Page

Page

Page
Bares

Barse

Goodwin

1 .. 1 Drisko

2 .. 8 Bars

1 8 2 Wilkes

0 2 1 Wilkes

1 2 1 Wilkes

1 4 1 Wilkes

Wilkes

2 .. 1 Hardy

0 8 2 Hardy
2 .. 2 Hardy

8 .. 6 Hardy
8 .. 6

0 8 2 Hardy

1 2 2 Hardy
2 .. 4 Hardy

2 .. 4 Hardy

8 .. 6 Page

0 8 8 Page

2 a 4 Knobel
2 2 4

8 .. 7 Knobel

2 .. 8 M411tl

4 .. 8 Prank
4 .. 6 Sears
4 .. 8 Sears
4 .. a Sears



PHYSICS

Yr. TA.
4 1

4 1
0 1

O, 140M06019 Taken by
8241 Electronag. Th.... VI-C

M?
81242 Bko~troma8. Wave

r .. . VI.C

8 28 prac. trosecopy VIII (Elective)

818 Dil. & Mag. Mot.
' D ........ VIII
8801

81 ts f t offered 1929-80)
9 olid State VIII
8'080

8,801 Atomistic Theories. VIII

81802 Atomistic Theories. VIll
8-801

S81 Celestial & Atomic
Mechanics ... VIII

M7?, M i or equiv.
8'821 Electromag. Theory (Elective)

MV?
8'822 Int.Mod.Th.Phys. . (Elective)
8833 X.Raya & Cryetal

Ph88 ic ....... XIV

8,88 Radiation Mess.
Lab ......... (Elective)

8'861 Radition Meas.
Lab., Adv...VIII
8186

8'87 Gen.Theory of Rad. VIlI (Not offered
8-801 1929-80)

8'881 Th. of Relativity .. VIII
8'8? M67A

8-882 Quantumn Mch. VIII
M87, 8800 or 8-81

8481 Elas. & Photoelas. . VIII
2800,8,.01

8'482 Photolasticity.... VIll
8-481

844 Ap. of X-Rays and leotive)
Photlaestllty.Il
8'08, 8'04, R*0, iI(T~.

11
8'46 Ind. R ology ... 1114

8'08 8'0)4
8'61 Ceoancs......... (Elective)#'OR 8*04
8688 F Od.eramic Proc. VIII

6,8T 8'10 or

8'64 Ph Pro. Ceramic VIII

8'70 Physics of Colloids VIII

8.801 Biectrochem., Prin. IV
8f04, MMA . XIIA

8'802 Electrochem., Prin. X
8.801 Xia

882 Electrochemistry .. XIV
8180*

8 88 Electrochem., Adv. VIII, XIV
881

884 Photochenistry ... VIII
8*800

8181 A- -lctrochen.. XIV

8-86 B lectrochm.L. XIV

88 Electrochem. Lab.. XIV
(81811)

G(A)

4

G(A)

G(A)

G(A)

G(A)

4

4
4

4

0(A)
G(A)

G(A)
G(A)
G(A)

G(A)

4G

a

4

G(A)

G(A)

G(A)

4

8
4

4

G(A)

G(A)
4

4

4

Roe. I tb.
Leo. D aw.Prep.

2.. 2

2.. 8
1 2 2

2
2

2

a

4

4

4
8

8

1

1

1 or

1 or

1

a

1

1

I

a
I

1

1

Vallarta

Vallarta

de Lato

Mauer

Warren

Warren

Frank

Maller

6 Vallarta

6 Vallarta

6 Vallarta

1 J. T. Norton

2 Stockbarger

0 Stockbarger

4 Frank

6 Vallarta

6 Valltarta

4 Frost

I Frost

0 T N0 3.T.Nrton
1 3. T. Norton

8 F. H. Norton

4 P. H. Norton

4 F. R. Norton

4 Mauller

6 Goodwin

6 Goodwin8

8 Goodwin

2 Knobel

4 Stockbarger

1 Thompson

4 Thompson
I Stookbarger

270



280 TABULATI

no, e .i.m Taken by
8-81 Ap.Electroch.Lab. XIV

(861)
'87I App1.lectroch.Lab. XIV

'89 Electric Furnaces.. (Elective)
8'04, 8-05

'9O Blectroch Elem.. . IIIS, 4

8*98 Co l umn....... XIV

8'9 Glass Blowing..... XIV(Elective)

8'O9 Phys. Instruments. I (T.E.)

ON OF SUBJECTS

Yr. Tm.
4 1

4 1
4 1

4 1

4 2
4 1
G 2

Re. Lab. Instructor
Lee. Draw.Prep. in Charge

0 2 1 Thompson

0 2 1 Thompson

1 2 2 Thompson

2 2 2 Thompson

1 .. 1 Goodwin

0 1 0 Thompson

2 a 4 P.H.Norton



S ~

No. Subject
9'10 Industrial Psyd

9'11 Educational

u ?.

Scrh ....

0-13 Tests&Mesr

9'20 Meth.o X-ah i
iot & Benioi
Schools ....

9'22 Me h.of Teach.
SSenior I

Schools. ..

9'28 General Science

9 du4 Prin
eucatto .

GENERAL SCIENCE 281

G2NERAL SCIENCE - 900--999
te. ab. Instructor

Taken by Yr. Tm. Leo. Draw.Prep. in Charge
hol.
... (Elective) 8 2 2 1. E. Bender

. (Electve) a 2 .. 4 C. L. Stone

. (Blective) a 2 .. 4 C. L. Stone

g n-eighnin eun-

.ih(Elective) S 2 .. , 4 3. R. Lunt

PliKs.

..... (Elective)

Chem.

.,1 (Elective)

Lab. (Elective)

La. (Elective)

8 2 .. 4 F. R. Miller

S
S

S

2 .. 4 Schumb

0 a 3 J. R. Lunt

2 .. 4 W. P. Downey



282 TABULATION OF SUBJECTS

CHEMICAL ENGINEERING - 10+00-10-99

Subject withNO. Preruisite Taken by Yr. Tm.
10'11 Prob.of Chem.Eng. X 2 1

610A
10'15 Thesis Repoit .... X 4 2

10'86
10'191 Chem. Bug. Lit.... X(Blective) 2 1

Lit, L62
10'192 Chem. Bug. Lit.... X(Elective) 2 2

10-191
10'20 Indust. Chemistry . X 3 2
10'01 In u try. V XVj 3 2

6'40 or 6'68T or 5IV 4 2

10'202 Indust. Chemistry. V C.W.S., X C.W.S. 8 2
10'21 In ust. Chemistry. X 4 1

10'0
10-211 Indust. Chemistry. V 4 1

10-201 Chem. War G 1

10'212 Indust.Chemistry.. XVs 4 1
10.*01

10'214 Indust. Chemistry. X C.W.S., V C.W.S. 4 1
100

10'22 Indust. Chemistry, X-B 4 1
10,0

10-224 Indust. Chemistry. X-B(Ord.), X-B C.W.S.4 1
1050

10'25 Indust. Stoichiom.. X G(A) 1
6'61 T Chem. War. G 1

10'20 Indust.Chem. Lab.. X, V(Blective) 4 1

10-27 Indust. hem. Lab. XV, 4 1
(10-1*0)

10'28 Chemical Eng. .... X 3 1
Mi, 804, 6181

10'29 Chemical Eng. . X 8 2
10'9

10'80 Chem. Eng. Lab... X(In effect 1930-31) 4 1
10*9

10'81 Chemical Bug..... X 4 1
(10'81), 10'*9

10,811 Chemical ... X Ord. X C.W.S. 4 1
(1001), 1009 Chem. War. G 1

10'82 Chemical Bug..... X 4 2
10'81

10'821 Chemical Bug. X Ord X C.W.S 4 2
10811 Chem.'War. G 2

10'88 Chemical Eng. . . . X-B 4 1
'1*) 10*89

10'381 Che il . . . . X-B Ord., X-1 C.W.S. 4 1
(10-t1 10,09

10-34 Chema Bug.... X-B 4 3
10'88

10'841 Chemical Bug.. . . . X-B Ord. 4 3
10,881

10-85 Chemical Bug. . . . XVs 3 a
(10'501)

10'861 Chemical Eng..... XVs 4 1
10-8

10-862 Chemical Bug..... XV@ 4 2
10,861

10'41 Distillation ....... X, X-A G(A) I
(10-80)

10'42 Dr n.......... X, X-A G(A) 1

10'48 Evaporation ...... X,X-A G(A) I

10'44 Combustion X-A O(A) 1
1&81

10'45 Mech. Separation.. X, X-A G(A) 1
10'8A

10'46 Extraction........ X, X-A G(A) I
(1018s)

Roe. Lab. Instructor
Leo. Draw.Prep. in Charge

1 .. 0 Lewis

2 .. 2 Lewis

2 .. 2 C. S. Robinson

2 .. 2 C. S. Robinson

5 .. 5 Lewis

4 .. Lewis
4.. 4

a . 5 Lewis

2 .. 2 Lewis

8 .. 3 Lewis
83.. 3
2 .. 1 Lewis

2 .. 2 Lewis

2 .. 2 Lewis

2 .. 2 Lewis

2 .. 3 Weber
2.. 8
2 3 1 C. S. Robinson

2 3 1 C. S. Robinson

3 .. 6 Lewis

3 .. 8 Lewis

. 8 8 Lewis

5 .. 5 C. S. Robinson

5 .. 5 C. S. Robinson
5. . 8
4 .. 4 C. S. Robinson

4 . . 4 C. S. Robinson
4.. 4

7 .. 9 Ryan

7 .. 9 Ryan

8 .. 6 Ryan

8 .. 6 Ryan

8 .. 4 Ryan

2 .. 2 Ryan

8 .. 4 Ryan

2 .. a McAdams

2 .. 4 McAdams

2 .. 4 McAdams

2 .. 4 Ryan

2 .. 4 Weber

8 .. 6 McAdams



CHRMICAL BNGINBBRING

No. tle tes Taken by
10'10 Heat Transmission. X, X-A

10'81
10'82 Chemical Bug. II.. X, X-A

10868 Chem. Eng. Des,.. X-A
10'81 10'8, 10'88

10'84 Econ. alance..... X, X-A
(10-81)

10'02 Apo. Chem.Therm. X, X-A

10'08 App.Colloid Chem. X, X-A

10*64 App l.Chem.Lab. X, X-A

10'85 Ap .Colloid Chem. X

10-67 Ap. Cooi Sem. . X

10'68 Corrosion......... X, X-A
10'*1 or (10-81)

10'19 Leather .......... X, X-A
10.70 Sulphuric Acid .... X, X-A

10'01
1071 Glen Cr-mics and

Reiactris ... X, X-A

10'72 Iron & Steel . X... X. X-A
10'01

10'78 Starch & Cellulose. X, X-A
10*81

1014 Petroleum........ X, X-A
10,81

10'7 H Pres.Proc. ... X, X-A

1076 Nitro Fixation . X, X.A

10'77 Rubber .......... X, X-A
10'51

10'78 Interphase React. . X, X A

1079 Paints, Oils & Varn. X, X-A
10'*1

10'81 SeB. Ch. X-A. ree.

10 anSh r tation) X-A

08*
10'18 Sob Ch Bg Prac.( a st rn o S ttio n ) X A

10'8*
1084 8ch. Ch. En Prac.rang~o Station). X-B

10*8

10'8 Sc h g Ch u. Prac.
(Boston Station) X-B
0.88

10'86 Sch. EnC. X.on8g o)X1
0'88

10'87 Scb. Ch. B 4 Prac.a onn ta.) X-A

10'90 Exp. Research .... X

10'911 Research Conf..... X
10'912 Research Conf...,. X
10'98

1094

10'91

10'92

Automotive Fuels.. II(A. B.)
10*01 X, P&G Bug.

Ori & Meth. of Ind.
Research.... X

Chem. War.
Sem. in Chem.Bug. X, X-A

10-8*
Sam. In Chem.Eng. X, X-A

10'8*

e urs per week.

Yr. Tm.
G(A) 2

G(A) 1

G(A) 1

G(A) 1

G(A) 2

G(A) I

G(A) I

G(A) S

G(A) 8

G(A) 1

0(A) I
0(A) 1

0(A) 3

G(A) 1

G(A) 1

G(A) I

G(A) 2

0(A) 1

G(A) 2
0(A) 1
0(A) I

G(A) 1

G(A) 1

G(A) 1

4 2

Reec. Lab,.Le. DrawP

2..

2..
8a..
8..

3 ..
8..

0 8

2..
8 ..

2..

2..
2..

2..

2..

2..

2..

2..

2..

2..

2..
2 ..

.. 11*

11*

.. 11*

I*

4 a .. 11*

4 2 .. 11'

G(A) 1 .. 11*

G(A) .. + , .
G(A) 1 1

G(A) 2 1
G 1 .
G(A) 1 8

G(A) 1 1
0 1 1..
G(A) 1 1

G(A) 1 .

Instructor
rep. in Charge

4 McAdams

4 McAdams

8 Weber

9 McAdams

6 Lewis

8 Lewis

1 Lewis

8 Hauser

1 Hauser

2 Lewis

2 Frolich
2 Phelan

8 Lewis

4 Waterhouse

2 Frolich

4 McAdams

4 Frolich

8 Underwood

8 Lewis

8 FPenske

2 Gill

Ryan

Ryan

Ryan

Ryan

Ryan

Ryan

+ Lewis
+ Lewis
1 Lewis

8 McAdams
8

2 Porrest
20 Ryan

0 Ryan

288
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GEOLOG
Subject with

No. Prerequisites Taken by
12-01 Mineralogy....... I, 1a, XII

6'05
12'02 Mineralogy ....... XII

10'01
12'08 Mineralogy ....... 1114, IX-A

6'05
12'04 Mineralogy, d..... XII

12'05 Mineralg, Adv... XII

12'15 Petror . XII
0,12"011

12'161 Peoyraphy, Adv.. XII

12'162 Petrography, Adv.. XII

12'20 Opt. Iden. of Cry*.
Compounds..... 1114
8-02 V

12?211 Optical Crystallog.. XII
8'05

12'212 Optical Crystallog.. XII
1550 or 15111

12'22 Optical Ceramics.. (Elective)
1500 or 10-011

12'25 Physical Crystallog. III4
8'04

12'80 Geology .......... I1, 1, XII
15-01 (15'08) IX-A

12'81 Geolog .......... III , XII
15,80 IX-A

12-821 Geology... .. I VIIS, XVII
XI

12'322

1283

12'861

12'852

12-86

12'87

1288

1289

12'40

12'41

12'42

12481

12'482

12'488

12484

1244

12'46

Y-

Geol .......... I

Field Geology ..... IIL, a
1'08, 15'01. 12.81 XII

Geol. Survey., Adv. XII
1588

Gaeol. Survey., Adv. XII
1881

Geolo ,. Field .... XII

Field Geology ..... I
18'82

Phsioa phy ..... XII

Field Geol. Meth. . (Elective)
15'81

Geoloff, Economic IIIi, s. XII
1 1, '81

Econ. deol. Lab. .. XII

Ap p. Bon. Geol... XII

Ec.Geol.Lab.,Adv.. XII
10-41

Ec.Oeol.Lab.,Adv.. XII

Ec.Geol.Sem.,Adv.. XII

Be. Gol.Sem.,Adv.. XII
10'40

Ec. Gaeol. of Fuels.. (Elective)
060

Econ. Geol. of Non-
Metellic Deposits XII
10'40

+Time specially arranged.

1200-12

Yr. Tm.
2 1

2 2
a 2
0(A) 1

G(A) 1

a 2
G(A) 1

G(A) 2

a 2
4 2
3 1

G(A) 24
4 2
4 1

2 2
3 2
a 1
4 1

3 1
4 1

3 2
4 1
4 1
0(A) 1

G(A) 2
4 8

4 1

4 1

8 2
3 2
4 1

4 2
G(A) 1

G(A) a

G(A) 1

G(A) 2
4, G 2

4 1

.99
Roe. Lab.
Leo. Draw.Prep

1 7 2

1 4 1

1 2 1

1 7 2

0 5 1

1 7 2

1 7 2

1 7 2

2 1 3 Gillson

TABULATION OF SUBJECTS

Instructor
in Charge

Gillson

Gillson

Buerger

Gillson

Gillson

Gillson

Gillson

Gillson

Buerger

Buerger

Buerger

Buerger

Buerger

Morris

Shimer

Morris

Morris
Tersaghi

Morris

Morris

Morris

Newhouse

Morris

Shimer

Morris

Newhouse

Newhouse

Newhouse

Lindgren

Lindgren

Lindgren

Lindgren

Newhouse

i. ................ ............



GEOLOGY 285

Subje. wit l. Lab. Instructor
1No. er uiits Taken by Yr. Tm. Le. Draw.Prep. In Charge

12'47 Itcon. Gaol. of Non-
Metallic Deposits XII G(A) 2 1 a 1 Gillson

1248 E . c1.& Hyd.. XII 4 2 8 .. 2 Morris

12'40 Gol. of Materials. IV-A a 1 1 .. 2 Morris
IV-A 2 3 1 .. 2

12'50 Historical Geology. XII 8 2 2 1 2 Shimer
19'81

12'511 Paleontology...... XII 8 1 1 2 2 Shimer

12'812 Paleontology ...... XII 8 2 0 1 1 Shimer
1P'611

12'621 Paleontology, Adv. XII G(A) 1 1 8 8 Shimer

12522 Paleontology, Adv. XII G(A) 1 1 3 8 Shimer

12, '6Mic 11258 Index Possils..... XII G(A) S 2 4 1 Shimer

12-14 Micro aleontology. XII 0(A) 1 8 .. 2 Shinier

12'65 Oi ne Evol., Adv. XII 0(A) 3 2 .. 3 Shinier

12'581 Strttraphy...... XII G(A) 1 2 .. 4 Shimer
1gloo

12'582 Stratiraphy ..... XII (A) 2 2 .. 4 Shimer

12'60 Struct. Geology ... XII 4 1 2 .. 8 Morris
1821

12'81 Diastro. & Vulcan.. XII 4 2 2 .. 8 Morris
Is1', 10*81

12-831 Geol. Seminar, Adv. XII G(A) 1 2 .. 5 Shimer
1'811

12'632 Geol. Seminar, Adv. XII G(A) 3 2 .. Lindgren
19181 and Staff

12'64 Geol. of N.America XII G(A) 1 2 .. 4 Shimer
1800, 10812

12'65 Geolo of Europe. XII G(A) 3 2 .. 4 Shimer

12'66 Ge 7 ' of Asia .. XII (Not offered G(A) 9 2 .. 4 Morris
10' 1929-80)

12'80 Geol.Coal & Petrol. III1, XII 4 1 4 .. 3 Sp. Lecturer
1181 or 00



286 TABULATION OP SUBJECTS

NAVAL ARCHITECTURE
AND MARINE ENGINEERING - 18'00-13'99

Subject with Rec. Lab. Instructor
No. Prerequisites Taken by Yr. Tm. Lee. Draw. Prep. in Charge
18'01 Naval Architecture XI1i 8 1 2 .. 2 Jack

M1, '01 XI1-A 4 1 2 .. 2

18'011 Naval Architecture XHIIs 3 1 2 .. 2 Chapman
8*01

18'02 Naval Architecture XI"I 3 1 2 .. 2 Jack
18'01 XIII-A 4 2 2 .. 2

18'021 Naval Architecture XIII 8 2 .. 2 Chapman
18'011

18'08 Naval Architecture X1Ii 4 1 8 .. 8 Jack
1'00 XIII-A G 1 8 .. 3

1311 Th.of Warship Des. XIII-A 4 1 4 .. 8 Hovgaard
Magoun

18'12 Th.of Warship Des. XIII-A 4 2 4 .. 4 Hovgaard
Magoun

18'13 Th.of Warship Des. XIII-A G 1 a .. 8 Hovjrard

18'14 Th. of Warship Des. XIII-A 0 2 8 .. 6 Hov ard

18'21 Warship Design... XI-A 4 1 0 8 0 Hovgaard

18'22 Warship Design ... XIII-A 4 1 0 8 0 Hovgaard

18'2 Warship Design... XIII-A G 1 0 10 0 Hovgaard

1824 Warship Design... XIII-A G 2 0 10 0 Hovgaard

18'1 Ship Construction . XIIf 2 1 2 .. 2 Owen

18'82 Ship Construction . XIII 2 2 2 .. 2 Jack
13,81

188 Ship Construction . XIrI,,, 8 1 2 .. 2 Jack

18'87 Merchant Shipbuild. XIII-A 4 a 2 .. 2 Jack

18'88 Shipyard 0an.... XIIL 4 2 2 .. 1 Jack

18'89 Shipyard Practice . XIII-A 4 2 2 .. 2 Jack
18'41 Ship Drawing..... Xiii 2 2 0 7 0 Owen

18'411 Ship Drawing. . . . . XIII, 2 2 0 a 0 Owen

18'42 Ship Design ...... XIII, 8 1 0 4 0 Owen

18'48 Ship Design. ...... Xii 8 2 0 8 0 Owen

18'45 Ship Vesign ...... XHIII 4 1 0 7 0 Owen

18'46 Ship Design ...... XIII, 4 2 0 8 0 Owen

18'47 Ship Design ...... XIIIs 4 1 0 6 0 Owen
18'001 1861

18'48 Model laking .... XIII-A 4 3 0 2 0 Owen

18'50 Marine Engineering XUI, s 2 1 2 .. 1 Jack

18'51 Marine Engineering XIII 8 2 2 Burtner

18'52 M! Vne Engineering XIII, 4 1 1 .. 1 Jack

18'84 Marine Engneering XIi 4 1 8 .. 8 Burtner
#,Sol, -*, 1381

18'8 Marine Engiering XII-A 4 1 2 .. 2 Chapman

18'61 Marine E Design XIII 4 1 4 .. 0 Burtner
a'50, S4 18'

18'62 Marine Des. . XIIIt 4 2 8 .. 0 Burtner

18'68 Marine Eng. Des.. XIII-A 4 1 0 8 0 Chapman

18'64 Marine Eng. Des.. XIII-A 4 0 0 4 0 Chapman
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NO. Perequisites Taken by
18,66 Marine Eng. Des.. XIII*

13'70 Steam Turbines ... XIII, XIII-A

18,2 M ese Eng. XII
540 XIIII

18*81 Ship Oprat ion .... XIII

18'8 Sh Operation .... XIIIt

18'88 Terminal Facilities. XIIIs

Re. Lab. Instructor
Yr. Tm. Let. Draw.Prep. in Charge
4 1 0 8 0 Burtner

4 * 2 .. 3 Burtner

4 2 2 .. 3 Chapman
a 8 2.. 8

4 1 3 .. 4 Chapman

4 3 2 .. 2 Chapman

8 1 8 .. 2 Chapman



288 TABULATION OF SUBJECTS

AERONAUTICAL ENGINEERING - 16900-169

Subject with
No. Prerequisites Taken by

1800 Aerody.of Airp.Des. XVI
MRS, 16'61

16'01 Airplane Design... (Elective)
MU-, 1'401 and
16'61

16'08 Airplane Design... XVI
A1'401n and 16'00

1604 Airplane Des., Adv. XVI
16'01 or 160,
16'12 or 16'18

16'06 Airplane St., Adv.. XVI
16'01 or 16'03,
16'10 or 16'13

16'08 Airplane Des. Prob. XVI
16'04, 1606, 1614

16'11 Airplane Des. Prac. XVI
(16'01 or 16'03)

16'12 Airplane Design... XVI
16,11

16'18 Airplane Des. Prac. (Elective)
(1601 or 16'03)

16-14 Airplane Des. Prac. (Elective)
1601 or 16'08,
16'18

16'15 Airplane Des. Prac. (Elective)
(1601 or 16'08)

16'16 Airplane Des. Prac. (Elective)
16,01 or 16'08.
16'1

1621 AirshiV Theory.... XVI
MOO, 16'70

16'22 Airshi Design.... XVI
16' 1

16'80 Aerial Propellers... XVI
16'01 or 16'08,
167*

16'85 Aircraft Instrum.. . (Elective)
8'04 Not offered 1929-30)

16'41 Hist. of Aeronaut. . (Elective)

16'48 Core. Aeronautics . XVI
16'01 or 16'08;
EcO1 or Wc1

16'44 Air Transportation. XVI
16'43

16'48 Aircraft Arniament II(O.D.)

16'51 Airplane Lab...... XVI
Air Corps Unit

Yr. Tm.
3 2

4 1

4 1

G(A) 1

G(A) I

G(A) 2
4 1

4 2
4 1

G 1

4 1

4 2

G(A) 1

G(A) 2
G(A) 3

0 1

G I

G(A) 1

G(A) 3

G 2

8 S
8 1

16'84 Airplane Const. ... XVI 4 a
1601 or 16'08,
16'61

16'82 Aeronautical Lab, . XVI 4 3
MON, 8-o4 (16'01
or 16,00)

168 Aero. Lab. & Res.
Methods ....... (Elective) G 1
16'65

1668 Cond. of Aero.Res.. XVI G(A) 3
16'6

16'69 Aeronaut. Seminar. XVI G(A) 2
16'04, 16'06

1672 Propell. & Airships. XVI 4 3
16'01 or 16'08

16'76 Aeronautics ....... II (Elective) 4 3
MRS, 00 XIII-A G 1

16-78 Aeronautics ....... XIII-A 0 3
16'76

16'82 Aero. Power Plts.. . XVI, Air Corps Unit 4 3

168 Air l , .()
1883~ Aipae i, Des.. XVI G(A) 1

Re. Lab.
Lee. Draw.Prep.

2.. 8

5 .. 6

4

a

4

6

Instructor
in Charge
Chatfield
Chatfield

Newell

Chatfield
Newell

Chatfield

3 .. 6 Newell

2 3 3 Chatfield

0 2 0 Chatfield

0 4 0 Chatfield

0 6 0 Chatfield

0 8 0 Chatfield

0 4 0 Chatfield

0 6 0 Chatfield

2

3

2

8

2

3

4

4

Sayre

Sayre

Sayre

2 .. 3 W. 0. Brown

1 .. 1 Sayre

2 .. 4 Sayre

2 .. 4 Sayre

8 .. 5 W. G. Brown

8 .. I Sayre
8 .. 1

2 .. 1 W. 0. Brown

2 2 2 W. G. Brown

2

2

1

2

2
2

3

2

8

2

.3.

2 W. G. Brown

4 W. G. Brown

1 Chatfield

2 Sayre

2 Chatfield
4

6 Sayre

2 Taylor

6 Taylor



AERONAUTICAL ENGINEERING

esflf1 too Taken by

Ailaqe Eq. Des.. XVI

ng.Des.Prac. XVI
( 6-88)

Aero. Engine Lab. . XVI

Synoptic Meteor.. . (Elective)
804 LOS, G67

S AMeteorol. (Elective)

retorol. Lab.. (Elective)
804 LOS, W67

Meteorological Lab. (Elective)

Dyn. Meteorol7Y. XVI

Dyn. Me orology. XVI
16,981

Meteorol. Seminar. XVI

Me trol. Seminar. XVI
(18'941, 16'ess)

Yr. Tm.
G(A) 2
G(A) 1

4 0

G 1

0
G

2
1

Rea. Lab.
Lee. Draw.Prep.

2 8 2

0 4 0

0 a 0

2 .. 2

2

0

.. 2

16 0

G 2 0 16 0

G(A) 1 5 .. 10

G(A) 2 5 .. 10

G(A) 1 2 .. 4

G(A) 2 2 .. 4
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16'922

16'981

16'982

1&-941

16'942

Instruco

Taylor

Taylor

PalS

Rossby

Rossby

Rossby

Rouby

Rossby

Rossby

Rossby

Rossby
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NO.
17'11

17'12

17'21

17'22

17'81

17'82

17'41

17'42

17'50

DRAWING
Subject with

No. Prerequisites Taken by Yr.
D11 Mechanical Draw.. All courses except IV 1

D12 Working Drawings. All courses except IV 1
D11

D21 Deo. Geometry ... All courses except IV I
MD, MD

D22 D Geometry ... All courses except IV 1
DOI

D23 Desc. Geometry ... I
(CobegT Class)

D81 Desc. Geometry ... I 2
DN

D311 Desc. Geometry ... 1
College Class)

Tm.
1

1

1

1

2

Rec. Lab.
Lec. Draw. Prep.

0 3 0
0 3 0

1 2 1

1 2 1

3 .. 4

In'trctorin harge
Goodrich

Goodrich

Kenison

Kenison

Goodrich

2 2 3 Bradley

2 .. 5 Bradley

BUILDING CONSTRUCTION
Subjecat with Rc. Lab. Instuor

erequisites Taken by Yr. Tm. Lec. Draw.Prep. in Charge
Arch. Forms & Det. XVII 2 1 1 2 2 Von
Arch. Forms & Det. XVII 2 2 1 2 0 Voss
Building Const. ... XVII 2 1 3 11 0 R. F. Tucker

DIA
Buildi Const.... XVII 2 2 3 6 0 R. F. Tucker

Builg Const. ... XVII 3 1 8 9 0 R. F. Tucker

Bldg Const. & Mat. XVII 3 2 3 6 0 R. F. Tucker

Building Const. ... XVII 4 1 3 8 0 Voss
178

Building Const. ... XVII 4 a 4 6 0 Voss
1J41

job Management.. XVII 4 9 1 0 1 R. F. Tucker



RnbI.et with

ECONOMICS

ECONOMICS
Rec. Lab.

Yr. Tm. Lee. Draw. Prep.
2 1 8.. a
8 1 3.. 5

No. iireisiitis Taken by
Ec1 Political Economy. XHI, XV

Ec81 Political Economy. I V IV-i
RUI*.A! IX-l9, IX-.C, X.

xI it xiii ,
xIV, xi
VI-A
VII
I-A

3089 Political Economy. I II II IV IV-A
V % VIVc I
IX. A,-B, IX-C,x xi xii, xiii.,
xIv, kvi
VI-A(B)
I-A(A)
VII
I-A(B)

Ec88 Political Economy. XIII-A
Big

3087 Banking..:...... XV
&en, c66 X1I

E048 Indust. Relations.. I-A B
i-A A

Ec471 Personnel Manage. XV
Rfi or RC81, Go1

Ec472 Personnel Manage. XV
c471

Ec50 Accounting ....... Is
EIg IIII XVII

Kill"s xv
XIII,

Ecel Cost Accounting... XIIII, XV
Ec6O, &c70

Ec82I Cost Account., Adv. XV
C.61

Ec522 Cost Account., Adv. XV
W01

Ec88 Building Finance. . XVII

Ec542 Pub.Util.Ac. & An.. XV
Rctl, Er40, &647

Boo51 Pub.Util.Finoe. . XV(Not off, 1929-30)

3c882 Public titil. ae...-0and Rates. XV (Not off. 1929-30)

Ec56 Co rate Oran.. . XIIIt, XV

Ec57 Corp. Fin. & Invest. XIIIs, XV
B06

Eoost Fin.Admin.of Ind. . XV
3.40, W66 and
Rc67

Ec582 Fin. Admin. of Ind. XV
3.481

E0891 Pub.Utl.Man.&Fin. F. and G. Eng.
4" Been5.

Ec92 Pub dtll.Man.&Fin. F. and G. Eng.

Ecel Business Law.... XIII-A, XIIIs, XV
387, &57

E62 Business Law ..... XIIIs, XV
W.1

EoO6 Bus. Law & Org. .. I-A, VI-A
Ball VIll

E06 Statistics......... XV
Big

1
1
2

8
8
8
8

8
8
3
8

3
2
2
a

3
3
4
2
4

4

2
3
3
4
G(A)

G(A)

3
3
2
4

4

0(A)

0(A)

4

0(A)

G(A)

0(A)

a

3

G(A)

G(A)

G(A)

G(A)

4

4

G
4

2

2

8
8

2

2

2

2

2

2

8
3

3
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Instructor
in Charge

Doten

Dewey
D. S. Tucker

Dewey

D. S. Tucker

Armstrong

Dewey

Doten

Doten

Doten

C. H. Porter

C. H. Porter

C. H. Porter

C. H. Porter

D. S. Tucker

C. H. Porter

Armstrong

Armstrong

Armstrong

Armstrong

Armstrong

Armstrong

Hausserman

Hausserman

Hausserman

Dewey
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Subject with Rea. Lab. nstructor
S Prerequisitesby Yr. T. Leo. Draw.Prep. In Charge

Bo61 Staical Methods XV G(A) 1 2 6 MacKinnon

M066ethods XV G(A) 3 2 .. 6 MacKinnon
Rini BX Cye. XV G(A) 1 2 6 D. S. Tucker

306" BuIness Cycles... XV G(A) 2 2 ,. 6 D. S. Tucker

3*70 Eu#ew Manage. . XV 8 1 3 .. 8 Schell

8071 Business Manage. . XV 4 1 4 .. 6 Schell
540

072 Bus Manage. XV 4 2 4 .. S Schell

Ba74 Contracting Man. . XVII 8 3 .. 6 Schell
051 Manufact. Anal... XV G(A) 1 2 .. 6 Schell

8670
3062 M efact. Anal... XV G(A) 2 2 .. 6 Schelt
2c761 Mark.of Man.Prod. XV G(A) 1 2 .. 6

WA? or .qsde.
8*762 Mark.of Man.Prod. XV G(A) 1 2 .. 6
Bo781 Stand. Meas, in

Indust. Man. ... XV G(A) 1 2 .. 6 Raymond
c7S2 Std.Mas. Ain

Indust. Man. ... XV G(A) 1 2 .. 6 Raymond

ReWO Ocn Ship. Adm. . XIII, 8 2 2 .. 4 Fernstrom2



No. e tes Taken by
El English (entrance).

Elf English & History. All courses

E12 English & History. Al courses

E21 English & History. All courses

B22 English & History. Al1 courses

388 Report Writing ... AI I ,

341 Problem Analysis.. IV

E42 Problem Analysis.. IV

44 Committee Work.. I-A A , VI-A(A)
I-A B , VI-A(

348 Business English .. I-A A VI-A (A)
I-A( VI-A B)

346 Mod. Forms of Lit. VI-A A
VI-A (B)

Yr. Tm.

1 1

1 3

2 1

2 2

a 2
8 13
8 I

3 1
4 1
4 8
8 S
4 3
8 3

Roo. Lab. Js1eo
Leo. Draw.Prep, nu 1

2 .. 5 Pearson
8 .. 5 A. T. Robinson

8 .. A. T. Robinson

8 .. 5 Rogers

8 .. 5 Rogers

2 .. 2 W. Prescott
2 . 2

2 .. 2 D. M. Puller

2 .. 2 W. A. Crosby

2 .. 4 D. M. Fuller
2.. 4

1 .. 8A. T. Robinson
1 .. 8

2 .. 4 W. Prescott
2.. 4

FUEL AND GAS ENGINEERING - F1-F10
Subjecot with
Preesquisites Taken by

Prin. of Combust. . F. and G. Eng.

Dev. &Use of Pwr.. F. and G. Eng.

Furn. & Ret. Des. . F. and G. Eng.

Gas Engine Lab. .. (Elective)

Natural Fuels ..... P. and 0. Eng.

Pr.P. & G. Eng. I.. (Elective)

Pr.F.& G. Eng. II. P. and G. Eng.
F6

Prep. of Mat...... F. and G. Eng.

Manufact. Fuels... F. and G. Eng.

Fieldwork & Thesis F. and G. Eng.
(Boston Station)

Fieldwork ........ F. and ; Eng.
(Buffalo Station)

Fieldwork . F...... P. and G. Eng.
(Bayonne Station)

Gas Eng., Adv..... (Elective)

App. of Gas to Ind. (Elective)

Const. Com.Fuels (Elective)

Sem. Adv. Fur.Des. P. and 0. Eng.

Yr. Tm.
0(A) 1

G(A) 1

G(A) I

G 1

G(A) 1

G 1

G(A) 3

G(A) 3

G(A) a

0(A) 1

Reo. TAb. Instructot
Let. Draw.Prep. In Charge

2 .. 4 Ryan

2 .. 4 Riley

8 .. 6 Hottel

0 8 0 Fale

2 .. 4 Hottel

8 .. 5 C. S. Robinson

3 .. 8 C. S. Robinson

2 .. 2 Hottel

2 .. 4 Mangeldorf

16 .. Mangelsdorf

G(A) 1 .. 16 .. Mangelsdorf

G(A) 1 .. 16 .. Mangelsdorf

G(A) 2

Mangelsdorf

Wilkes

8 .. a Mangelsdorf

2 .. 4 Hottel

No.
F

F2

F8

F4

P

P6

F7

Ps

P9

Flo

PUEL AND GAS ENGINEERING

ENGLISH AND HISTORY

298



TABULATION OF SUBJECTS204

Nd
01
03
08

05
01
038
081
082
040
041
042
048

G47
048

049
081
051
052

018ONs

087

088
00
60

002
G"4

066

071
076
076

001
089
G40
0681
098 Lot

Mitary . .

GENERAL STUDIES-G1-G99
bjet with Roe. Lab.

juisites Taken by Yr. Tm. Lee. Draw.Pre
H1r of Science. 8,4 1 2

HI of Science. 8,4 3 2

In w Amc. 8,4 1 2
Psychology ...... 8,4 1 2 ..

Ind. Relations 8,4 8 ..
&7O XV,XIIIa(Req.) 4 8 ..

Invest. Finance. . . 8,4 3 2
Humanics........ 8,4 1 2
Humanics ........ 8,4 2 2
Contemp. Drama.. 8,4 2
Contemp. Bug. Lit. (Not off. in 1929-80) 8, 4 1 2
Contemp. Burt. Lit. (Not off. in 1929-80) 8,4 3 2
American Literature 8, 4 1 2
Public Speaking... 8,4 1 2

mmlttbeaReports 8,1 3 2
13 itin of

Plusito ........ 3,4 1 2
9h nth. ak2hn 8,4 1 .

Life.......8,4 3 2 ..
Bigraphy in 8,4 M 8 .

nce ..... VI VI-C,VIA(B) (Req.)4 3 8 ..
. . VI-A(A) Req.) 4 1 8 ..

Lincoln & Period of
CivilWar . 8,4 1 2

Prnh Rev. and4
Napoleon....... 3,4 a 2

Europ. Civ.& Art.. 8,4 1 8
B . IV, IV-A (Rea.) 8 1 8

B . Ci.& Art. 8,4 3 8 ..
IV, IV-A (Req.) 8 ..

Choral Singing 8,4 Register both terms
So. Prob. of Phil.. 8,4 1 2
Geology.......... (Not oentostudents 8,4 1 2

In I IX-A, XI,
XII WV 2 1 2..

Economic Geog.... 8, 4 1 2
OrgnioEvoutin.8, 4 3 2 ..

Organic Evolution. IX-A, XII (Req.) 8 4 2 .
Deso. Astron...... (Not ope to I) 8,4 U 2

8'04 IX-A (eq.) 4 z 2..

Prin. of BioL& Her. (Not open to XI) 8,4 1 2 ..

Blol. Reproduction 8, 4 a 2
HIt.of Philosophy 8,4 8 2

Mi0
Prench .......... 8,4 1 2
Prench ........... 8,4 3 2
Prench........... 8,4 1 2

Pr= ........... 8,4 3 2

8,4 3 2 .. 2 Cloks

,,Instruetor

9. in Charge
2 H. W. Tyler

2 H. W. Tyler

2 Tryon
2 Holmes

Whittemore
5 Doten

2 D. S. Tucker
2 Gow
2 % Gow
2 Rogers
2 Rogers
2 Rogers
2 Rogers
2 Copithorne
2 W. Prescott

2 Roberts
5 W. Prescott

2 H. L. Beaver
5 Pearon

2 Pearson

2 Crosby
4 Sumner
4
4 Sumner
4

Townsend
2 A.T. Robinson
2 Shimer

2
2 Gillson
2 Shimer
2
2 Goodwin
2
2 Bigelow
2 Bunker
2 Wiener

2 Langley
2 Langley
B Langley
B Langley



so.11.
Lii

Lis

Law

Lo1

LodLIi

L81

L82

L11
Lot
L62

L.68

L64

L6

L66

L.71

L72

L1t

L8s

Yr. Tm.
1

I

1

I

1I

I

1I

I

I

#

M.. LAb.Lee. Draw.Prep.
8.. 8

8 ... 8
8 .. 8

8 .. 8

N're TOken by
German, lIe..... Elective

German, Ble..... Elective

Germn, Int. Elective
LI or enl req.

Ge a It. Elective

Gem Int....... XVI (Elective)
GermanInt....... XVI (Elective)

LBS
German Adv...... Elective

2.01,Ls
Ge A, ..... Elective

German, Adv...... Elective

German, Adv..... Elective
L8381

ROMANCE LAN

Ptequleltea Taken by
French, Elem..... Elective

French, Elem..... Elective

French, Int ....... Elective
US

French, Int....... Elective
Lei

Prec.ch Adv...IV

French, Adv....... IV
Lee

French, Adv....... IV

French, Adv....... IV
LOB

French........... XVI (Elective)
U6S or qut.

French........... XVI (Elective)
L71

Spanish, Elem.. Elective

Spaneh, Bl..... Elective
1

4

4

8

4

GUAGES-L0-L99
lee. Lab.

Yr. Tm. Leo. Draw.Prep.
1 8 .. 8

* 83.. 8

1 8 .. 5
1 3.. 8

1 1 83.. 6

£1 8 .. 8

2 1 2.. 8
2 1 2.. 8

3 1 2.. 4
8 3 9 .. 4

1 8 .. 8

3 8 .. 8
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2 ..

2 ..

8 ..

8..
2 ..

9 ..

t=
Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Langley

Langley

Langley

Langley

Langley

Langley

Langley

Langley

Lange'.'

Langley

Esagl0y

. .................

ROMANCE LANGUAGES

GERMAN - Li - L49



M99
Rea. Lab. Ins otor
Lee. Draw.Prep. In hge

2 .. a Rice

2 . 5 Franklin

2 .. 5 Zeldin

8 .. 6 Bailey

8 ;. 6 Rutledge

8 .. 6 Bartlett

8 .. 6 H. B. Phillips

2 . 4 Franklin

MATHEMATICS-M1-
Subject with

No. Prerequisites Taken by Yr. Tm.
M1 Algebra (Ent.) .... 8

M8 Solid Geom. (Ent.) S

M4 Trigonometry (Ent.) S

M11 Calculus .......... All cours 1 1
MI MS, M4

M12 Calculus .......... All courses 1 2
M11

M21 Calculus .......... All courses except IV 2 1
MIS

M22 Diff. Equations ... Allexc.IVVIIis, X,XVa2 2
MAI

M23 Higher Algebra &
Geometry ...... VIII 2,8 1
MIS

M24 Higher Algebra &
Geometry ...... VIII 2,8 2
MRS

M26 Least Square...... IX-C 4 1
Mot

M31 Mathematics...... VI, VI-C, VI-A(B) 8 1
Mot VI.A(A) 8 2

M82 Elem. of Analysis.. VIII, IX-C 3 1
MAS

M86 Calculus, Adv..... G(A) 1
Moo

M87 Calculus, Adv...... G(A) 2
M6

M41 Calculus, App. of.. X, X-B 4 1
MUI Chem. War. 0 1

M48 Theoret.Aeronaut.. IX-C(Elective) 4 1
MAI XVI a 1

M44 Theoret. Aeronaut. IX-C(Elective) 4 2
M45 XVI 8 2

M451 Fourier's Series &
Int., ....... Math. G 1

M452 Fourier's Series &
Int. Equa. ....... Math. 0 2

M40 Wing Th., Adv. ... XVI, Math.
M44 G(A) 1

M47 Wg Th., Adv.. .. XVI, Math.
446 G(A) 2

M54 MathematicalLab. Math. 4 2
Mot

M551 Funct.of Real Vari. Math. G(A) 1
MoS

M652 Funct.of Real Var. Math. G(A) 2
Moo

MW6 Funct.of Comp.Vari. Math. G(A) 1
Moi

M562 Funct.of Comp.Var. Math. G(A) 2
M661

M87 Th. of Gyroscope.. II(O.D.)(T.D.) G 3
Moo Math. G(A) 3

M571 Tb. of Gyroscope.. II(A.O.) 4 2
Moo

M60 Vector Analysis ... Math. G(A) 1
Mot

M62 Modem Algebra... Math. G(A) 2
Mot

M681 Diff. Geometry.... Math. G(A) 1
Mfg

M6832 Diff. Geometry.... Math. G(A) 3
MAN

M151 Anal. Mechanics... Math. G(A) 1

M652 Anal. Mechanics... Math. G(A) 2
M61

4 Franklin

2 Bartlett

4 Franklin
4

6

8 Woods

6 Woods

6 Hitchcock
8

6 Moore
6

6 Moore
6

6 Wiener

6 Wiener

6 Moore

6 Moore

9 Douglass

6 P. Franklin

6 P. Franklin

6 Rutledge

a Rutledge

2 H. B. Phillips
2

1 H. B.Phillips

6 Zeldin

6 Rice

8 Woods

6 Woods

6 P. Franklin

6 P. Franklin

2 ..

2 ..

2 ..
2 ..
8 ..

3..
8 ..

8 ..

83..
83..

83..

2 ..

2 ..

8 ..
8 ..

8 ..

2 ..

2 ..

2 ..

2 ..

1 ..
1 ..

2 ..

2 ..

2 ..

2 ..

3..

TABULATION OF SUBJECTS



M781 Geometry, Adv.... IX-C
Moo

M782 Geometry, Adv.... IX-C

M701 Th. & App. Elast. . IX-C

M798 Th. & App. Blast. . IX-C

MO Meth. of Teach. Jr.
High Sch. Math.

MS1 Meth. of Teach. Sr.
igh Sch. Math.

M951 Mod. Mech. Th.... IX-C

M852 Mod. Mech. Th.... IX-C

MOO Mvath. Reading....

+Time specially arranged.

Io. Taken by
M6 Anal. Meoban i... Math.

MTO Hist.(Math.)8clence Elective

M72 D uatlns.... II(A.O.)

M7181 RXdDynamics... XIII-A

M782 R Dynamics... XIII-A

M7 Ext. Ballistics..... II(O.D.)
Moo

M76 Th. of Probability. IX-C
MRi

M77 Vector Analysis ... VI-Ai VIII, IX-B
Ma VI-A ?A)

VI-A (B)

MATHEMATICS

Re. Lab. Instutor
Yr. Tm. Leo. Draw.Prep In Cr e
G(A) 1 8 .. 6 P. pralin

4 1 2 .. 4 . W. Tyler

4 a 18 .. 0 H. B. Phillips

G 1 8 .. 6 Moore

G 1 8 .. 6 Moore

o 1 2 .. 4 P. Franklin

0(A) 8 .. 6 Strulk

8 9 8 .. 5 H.B.Phillips
4 1 8.. a
4 1 8.. 5
G(A) 1 2 .. 6 Strulk

G(A) 2 2 .. 6 Struik

G(A) 1 2 .. 6 Hovgaard

G(A) 2 2 .. 6 Hovgaard

8 2 .. 6 W. F. Downey

a 2 .. 6 W. P. Downey

G(A) 1 a .. 6 Wiener
Struik

G(A) 2 3 .. 6 Wien

G(A) I&+ .. +
2
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TABULATION OF SUBJECTS

MILITARY SCIENCE - MS1-MS99

NO,.tes Taken by
M811 Military Science... All courses

M812 Military Science ... All courses

M821 Military Science... All courses

M8221 Coast Artillery.... All courses

M8222 Engineer Corps ... AU1 courses

MS228 Signal Corps...... Al courses

M8224 Ordnance Dept .. All courses

MS228 Air Corps........ II, VI & XVIonly

M8226 Chem. War 8er... V. X, XIV, XVs,. only

MS811 Coast Art., Adv... All courses except V
MS*S1

M8812 E C s, Adv... All courses except V

Ms18 8 t Corps, Adv. VI-A VI-C, VIII,
Sfl8.50r VIM , XIV

M8814 Ord. Dept., Adv... II VI-A, X,
U$S4 X-B, a1, .

MS21 Coast Art., Adv... All courses except V
MSSI1

U8822 Enf Co s. Adv... All courses except V

M8828 Signal Corps., Adv V VI-A VI-C, VII,
Ik.B, XIV '

M824 Ord. Dept. Adv.. I III, VI-A, X,
MS314 li-B, iV,,

18828 Air Cos, Adv... II, VI & XVI only
8826 Chem. warfare

Service Adv... . V, X. XIV, XVs

M8411 Coast Art., Adv... All courses except V
MS881

Mu415 Air cor a, Adv... II, VI & XVI only

M8421 Coast Art., Adv... All courses except V
MS411

Yr.

1
1

2

2

2

2

2

2

2

8

8

8

Tm.
1

2
1I

2

1

1

1

8 1

8 2
8 2

8 3

8
8

8

4

4

4

8
3

2
1

1

S

HYGIENE - PT1-PT99
Subject with

No. Prerequisites Taken by
PT1 Physical Training All courses

PT2 Physical Training All courses

Reo. Lb. Isrtr
Lee. Draw. Prep Charge

2 1 0 Eddy

a . . Eddy

8 .. 0 A.T.W. Moore

8 .. 0 Winslow

8 .. 0 A.T.W.Moore

8 .. 0 Byster

8 .. 0 Somers

8 .. 0 Frierson

8 .. 0 Kellogg
8 .. 8 Winslow

8 .. 8 A.T.W.Moore

8 .. 8 Byster

I .. Somers

3 .. 8 Winslow

8 .. 8 A.T.W.Moore

2 1 8 Byster

1
8

8

2

8

2

1

8

8

2

8

2

Rec. Lab.
Yr. Tm. Lec. Draw. Prep.
1 1(. 10w.) 1 0

1 (ist 10 w.) 1 0

Somers

Frierson

Kellogg

Winslow

Frierson

Winslow

Instructor
in Charge
McCarthy

McCarthy
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ALPHABETICAL LIST OF SUBJECTS
(With reference to pages containing description) I

Subjecs Page
Accounting .. 232
Acoustics . 205
Acoustics, Illumination and Color... 205
Aerial Propellers................. 227
Aerial Surveying ................. 147
Aero Engine Laboratory .......... 165
Aerodynamics of Airplane Design... 226
Aeronautical Engine Laboratory... 228
Aeronautical Laboratory.......... 228
Aeronautical Laboratory and Research

Methods .................. 228
Aeronautical Power Plants........ 228
Aeronautical Seminar. . . .. .. .. .. .. 228
Aeronautics..................... 228
Air Transportation ............... 227
Aircraft Armament ............... 227
Aircraft Instruments............. 227
Aircraft Metallurgy and Metallog-

raphy......................... 175
Airplane Construction ............ 228
Airplane Design. .............. 227
Airplane Design Practice. ... .... 227
Airplane Design Problems ......... 227
Airplane Engine Design ........... 228
Airplane Engine Design Practice.... 228
Airplane Laboratory . . .. .. .. .. .. 228
Airplane Structures (Advanced). . .. 227
Airship Design................... 227
Airship Theory............... 227
Algebra .... ............... 245,246
Alternating Current, Mach.Advanced 190
Alternating Currents and A.C. Mach. 190
American Literature........ .... 240
Analytical Chemistry ............. 182
Analytical Mechanics............ 247
Anatomy and Histology. .. .. .. .. .. 198
Applications of Gas to Industry.. .. 238
Applications of X-Ray and Photo-

Elasticity . . ....... .. .. .. ..... 209
Applied Chemical Thermodynamics. 216
Applied Chemistry ............... 183
Applied Mechanics............... 158
Applied Nutrition ............... 199
Appreciation of Music ............ 240
Architectural Forms and Details.. .. 229
Architectural History ........... 179
Astronomy and Spherical Trigonom-

etry ......................... 147
Atomic Structure................. 181
Atomistic Theories ............... 208
Automatic Machinery ........ 157,167
Automobile Laboratory ........... 164
Automotive Design. . . .. .. .. .. 167
Automotive Engineering.......... 167
Automotive Fuels................ 218

Subjects Page
Bacteriology.............. 199,200
Banking........................ 281
Biochemistry .................. 203
Biography in Science ........... 241
Biological Colloquium ............ 208
Biological Literature . .. .. . . .. .. .. 208
Biological Reproduction. ........ 242
Biological Seminar...... ....... 203
Biology......................... 198
Biology and Bacteriology ........ 199
Biology and Heredity, Principles of. 242
Biology, History of ............... 199
Boilers and Engines .............. 161
Botany........................ 198
Bridge Design ................... 181
Building Construction..... 180, 229, 230
Building Construction and Materials 229
Building Finance.............. 232
Business Cycles............... 234
Business English ................. 235
Business Law............. .. 233
Business Law and Organization .... 233
Business Management ............ 234

Calculus .................. 245, 246
Calculus, Application of ........... 246
Carpentry ...... .............. 169
Celestial and Atomic Mechanics.... 208
Central Stations............... 188
Ceramics ........... .......... 210
Chemical Analysis of Alloys ....... 182
Chemical Engineering ..... 215,216, 218
Chemical Engineering Design ...... 216
Chemical Engineering Laboratory... 215
Chemical Engineering Literature.... 214
Chemical Literature .............. 185
Chemistry ......... ............ 181
Chemistry of Dyes ............... 184
Chemistry of Foods............... 188
Chemistry of Road Materials ...... 196
Chemistry of Water and Sewage.. . . 183
Choral Singing ................... 241
Collold Chemistry, Applied. . .. .. .. 216
Colloid Chemistry Laboratory, Ap.

plied .......................... 217
Collold Chemistry Seminar, Ap-

plied........ ......... 216,217
Colloquium..................... 211
Color, Design and Application...... 178
Color, Theory and Exercises ....... 178
Combustion .... ............. 216
Commercial Aeronautics .......... 227
Committee Reports............ 240
Committee Work................ 285
Communicable Disease Control..... 202
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Subject. Page
Communications Electrical Labora-

tory.......................... 189
Communications Practice.. .. ... .. 196
Concrete Buildings, Design and

Specifications. ................ 161
Concrete Research ............... 161
Conduct of Aeronautical Research.. 228
Constitution and Combustion of

Fuels ................. ... . 238
Constructive Design .............. 180
Contemporary Drama., ... ........ 240
Contemporary English Literature.. . 240
Connemporary European Literature. 240
Conracting Management......... 234
Corporate Finance and Investments. 233
Cot-porate Organization . .......... 233
Cerrosion ....................... 217
Cost Accounting ................. 232
Cytology.......... .. .......- 199

Descriptive Astronomy ............ 241
Descriptive Atomic Theory ........ 208
Descriptive Geometry ..... 211,230,231
Design ....................... 179, 180
Design of Automatic Machinery.... 157
Design of Cotton Machinery ....... 168
Design of Wool Working Machinery 168
Development and Use of Power ... 236
Development of Transportation .... 148
Diastrophism and Vulcanology . . . 222
Dielectric and Magnetic Molecular

Properties. .................. 208
Differential Fquations ........ 245,247
Differential Equations of Electricity 246
Differential Geometry ............ 247
Distillation. ................... 216
Drying........... .... .... ...... 216
Dynamics of Aircraft Engines ...... 159
Dynamics of Engines ............. 159
Dynamics of Machines............ 159
Dynamics of Textile Machinery.... 168

Economic Balance in Chemical In.
dustry ........................ 216

Economic Geography ............. 241
Economic Geology.. . , .. .. .. .. 221, 241
Economic Geology Laboratory . . . . 221
Economic Geology of Fuels ........ 222
Economic Geology of Non-Metallic

Deposits ...................... 222
Economic Geology Seminar........ 222
Educational Psychology. .. .. .. .. .. 212
Blasticity and Photoelasticity ...... 209
Electric Circuits ................. 190
Electric Furnaces................ 211
Electric Machinery Design ........ 188
Electric Machine Development.. . . . 192
Electric Railways ................ 188
Electric Transmission and Control.. 190

Subjects Page
Electrical Communications, Labora-

tory.......................... 189
Electrical Communications, Prin-

ciples of ................. 189,191
Electrical Engineering, Elements of. 189
Electrical Engineering Lab-

oratory ............... 192, 193, 194
Electrical Engineering, Prin-

ciples of ............... 186, 187, 188
Electrical Engineering Seminar.. ... 190
Electrical Equipment of Buildings. . 188
Electrical Measurements .......... 193
Electrical Power Distribution ...... 192
Electrical Testing (Advanced)...... 193
Electricity ............ ... :.. 206, 207
Electricity Laboratory ............ 207
Eli -trochemical Analysis, Methods of 185
E :ctrochemical Laboratory........ 210
Electrochemistry ............. 210, 211
Electromagnetic Theory ....... 207, 208
Electromagnetic Wave Propagation. 207
Electron Theory and Electron Ap-

paratus, Elements of......... .. 207
Elements of Analysis.. .. ......... 246
Engine Design...... ............ 166
Engine Testing ................... 165
Engineering Chemistry ............ 185
Engineering Construction and

Estimates .................... 148
Engineering Geology and Hydrology 222
Engineering Laboratory ........... 163
Engineering and Hydraulic Lab-

oratory ....................... 164
Engineering Thermodynamics.. 161, 162
English ......................... 235
English and History .......... 235.241
Enzyme Chemistry............... 203
Epidemiology .................... 202
Essentials of Anatomy ............ 199
Estimating. ................... 199
European Civilization and Art .. 199,241
Evaporation ..................... 216
Experimental Research Problem. . .. 218
Exterior Ballistics. . . . .. .. .. .. .. .. 247
Extraction ...................... 216

Fabric Structure, Principles of...... 168
Field Geology ................... 221
Field Work. ....... ............ 237
Field Work and Thesis..... ...... 237
Financial Administration of In-

dustry. ..................... 233
Fine Arts in Modem Life.. . . . .. .. 241
Fire Assaying .................... 173
Fire Assaying and Metallurgical

Laboratory. ....... ...... .... 173
Fire Protection Engineering........ 167
Fish Culture... ................ 200
Food Analysis .................. 188
Food Fishes ................... 200
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Subjects Page

Forging................... 168,169
Foundations......... .......... 150
Foundations and Soil Mechanics.. .. 150
Foundry ........................ 169
Fourier's Series and Integral Equa-

tions................ ......... 246
Free Energy................... 185
Freehand Drawing .............. 178
Freehand Drawing and Decorative

Design..... ................. 178
French....... ............. 242,244
French Revolution and Napoleon... 241
Fuel and Gas Engineering, Prin. of.. 237
Functions of Complex Variable.... 246
Functions of a Real Variable ...... 246
Fundamental Ceramic Processes.. .. 210
Furnace and Retort Design........ 236

Gas Analysis ..................... 183
Gas Engine Laboratory ....... 164,237
Gas Engineering ................. 238
Gaseous Conduction .............. 207
Gasoline Automobile............. 166
General Science Laboratory ........ 213
Generation and Distribution of

Electric Energy ............... 190
Geodesy ........................ 147
Geographical Prospecting.......... 172
Geological Seminar ............... 222
Geological Surveying ............. 240
Geology. .................. 221,241
Geology of Asia........ . . ... .. 222
Geology of Coal and Petroleum..... 223
Geology of Europe............... 222
Geology of Materials ............. 222
Geology of North America......... 222
Geometrical Optics ............... 206
Geometry, Advanced............. 247
Geophysics, Theory and Applications 172
German......................... 243
German Literature ............... 243
Glass, Ceramics and Refractories ... 217
Glass Blowing .................. 211
Graphics........................ 178
Graphic Statics .................. 149

Health Education ................ 201
Health Education Methods. . .. .. .. 201
Health Hazards in Special Industries 202
Health Surveys and Statistics ..... 202
Heat and Kinetic Theory......... 207
Heat Engineering ................ 162
Heat Measurements.......... 205,206
Heat Transmission .......... 162,216
Heat Treatment..... .. ....... 175, 176
Heat Treatment and Metallography 176
High Pressure Processes...... .... 217
Highway Design ................. 149
Highway Transportation. . . .. .. .. 149
Historical Geology ............... 222

Subjects Page
History of Aeronautics............ 227
History of Biology............... 199
History of Chemistry ............. 185
History of Philosophy ........ 242, 248
History of Renaissance Art ........ 179
History of Science ................ 239
Humanics....................... 240
Hydraulic and Sanitary Design.. . .. 153
Hydraulic and Sanitary Engineering 153
Hydraulics ...................... 152
Hygiene of the School Child ....... 202

Illumination. . . . .. .. . .. .. ... .188, 192
Index Fossils .................... 222
Industrial Applications of Electric

Power .................... 188,190
Industrial Chemical Laboratory. . .. 214
Industrial Chemistry ............. 214
Industrial Hygiene............... 201
Industrial Microbiology ........... 200
Industrial Plants ................. 166
Industrial Psychology ............. 212
Industrial Radiology .............. 209
Industrial Relations .......... 232, 240
Industrial Stoichiometry .......... 214
Infection and Immunity.. . . . . . . . . 201
Inorganic Chemistry.............. 182
Inorganic Compounds, Preparation

of ............................ 192
Inspection Methods .............. 168
Interior Ballistics................ 160
Internal Combustion Engines.. 162, 164
International Law and American

Foreign Policy................. 240
Introduction to Mining anl Metal-

lurgy....................... 171
Introduction to Modern Theoretical

Physics....................... 208
Introduction to Physical Science.. .. 207
Interphase Reactions............. 207
Investment Finance ............. 240
Iron and Steel ................... 217

Job Management................. 230
Journal Meeting in Inorganic Chem-

istry .......................... 186
Journal Meeting in Organic Chem-

istry. ... .................... 186
Journal Meeting in Physical Chem-

istry .......................... 186

Kinetic Theory of Gases, Liquids and
Solids. ...................... 185

Lattice Theory of the Solid State... 208
Least Squares ................... 246
Leather. . . . ................... 217
Limnological Fieldwork ........... 200
Lincoln and the Period of the Civil

W ar ........................ 241
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Subjects Page
Locomotive Engineering .......... 167
Lubricating and Fuel Oil Testing. .. 183

Machine Design ............. 165, 166
Machine Drawing ............ 157, 158
Machine Tool Laboratory ......... 169
Maintenance and Operation of Auto-

motive Equipment ............. 164
Manufactured Fuels .............. 237
Manufacturing Practice ........... 194
Manufacturing Processes... .... 170
Map Reading and Topographical

Drawing ...................... 147
Marine Diesel Engines And Auxiliaries 225
Marine Engineering............. 225
Marine Engine Design ............ 225
Marine Steam Turbines. . . .. .. .. .. 225
Marketing of Manufactured

Products ................... 234
Materials................... 150
Materials and Testing ............ 160
Materials of Engineering .......... 160
Mathematical Laboratory ......... 246
Mathematical Reading...... .... 248
Mathematics.................... 245
Mechanical Drawing ............. 230
Mechanical Engineering and

Machine Drawing .............. 157
Mechanical Engineering Drawing ... 157
Mechanical Engineering Equipment 157
Mechanical Equipment of Buildings 167
Mechanical Equipment of Buildings,

Heating and Ventilation ........ 163
Mechanical Separation . . .. .. .. .. 216
Mechanics................... 159, 168
Mechanics (Advanced). . .. .. .. .. .. 160
Mechanics of Engineering ......... 159
Mechanics and Hydrodynamics..... 207
Mechanics and Theory of Elasticity

(Advanced).................... 159
Mechanism ...................... 157
Mechanism and Machine Drawing.. 157
Mechanism of Machines... .. .. ... 157
Mechanisms ..................... 157
Merchant Shipbuilding............ 224
Metallography ................... 175
Metallurgical Plant Design ........ 174
Metallurgical Plant Visits...... 174,175
Metallurgical Plants.............. 174
Metallurgy ..................... 174
Metallurgy Heat Treatment of Steel 174
Metallurgy of Common Metals..... 174
Meteorological Laboratory.. .. .. .. 228
Meteorological Seminar ........... 229
Methods of Teaching Chemistry in

Senior High Schools ............ 213
Methods of Teaching General Biology 198
Methods of Teaching General Science

in Senior and Junior High Schools 213

Subjects Page
Methods of Teaching Junior High

School Mathematics ........... 248
Methods of Teaching Senior High

School Mathematics ............ 248
Methods of Teaching Physics in

Senior High Schools ............ 213
Metrology and Dimensional Engineer-

ing Standardization............. 170
Micropaleontology ............... 222
Microscopy of Fibres ............. 198
Microscopy of Waters ............ 200
Microstructure of Ores and Metals.. 175
Military History and Policy of the

United States .................. 242
Military Science ............. 250,251
Mine Valuation.................. 172
Mineralogy.. .................. 220
Mining. Economics........... 171, 172
Mining, Elements of .............. 171
Mining, Principles of ............. 171
Mining Engineering .............. 171
Mining Law. . . . ............... 172
Mining Methods ................. 171
Mining Practice.................. 172
Model Making.................225
M odeling ........................ 178
Modern Algebra ................. 247
Modern Forms of Literature ....... 235
Modern Mechanical Theories ...... 248
Motor Vehicle Testing ............ 165
Municipal Sanitation ............. 201
Mycology ....................... 198

Natural Fuels....................
Naval Architecture. .. .......
Navigation. ... ............
Nineteenth Century Thought ......
Nitrogen Fixation. . . . .. .. .. .. .. ..

Ocean Shipping Administration.. ...
Office Practice...................
Oil and Gas Land Valuation .......
Oil and Gas Law .................
Oil Field Visits................ ..
Oil Testing and Petroleum Refining
Oil Well Waters..................
Operational Circuit Analysis. . ... ..
Optical Ceramics..............
Optical Crystallography.........
Optical Identification of Crystalline

Compounds ...................
Optical Measurements ............
Optical Methods .................
Optics .........................
Optics Seminar ..................
Ordnance Engineering ............
Ordnance Problems. .. .. .. .. .. .. ..
Ore Dressing ....................
Ore Dressing, Design .............
Ore Dressing, Economics . . .. ...

237
223
147
241
217

234
178
176
176
176
183
176
192
221
220

220
208
185
206
206
168
168
172
173
173
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Subjects Page
Ore Dressing Laboratory .......... 172
Organic Chemical Laboratory ...... 184
Organic and Explosives Laboratory. 184
Organic Chemistry ........... 183,184
Organic Chemistry, Recent Advances 184
Organic Evolution. .. .. .. .. .. 222, 241
Organic Laboratory, Advanced. .. .. 184
Organic Physical Chemistry ....... 185
Organic Qualitative Analysis .... ,. 184
Organization and Administration of

Public Service Companies ....... 191
Organization and Methods of Indus-

trial Research ................. 218
Outlines of Petroleum Production ... 176

Paints, Oils and Varnishes. .. .. .. .. 217
Paleontology .................... 222
Parasitology ................. .. 198
Pathology. . . .................. 203
Pattern Making. ............ 159, 169
Personal Hygiene and Nutrition.... 199
Personnel Management ........... 232
Perspective.....................178
Petrography..................... 220
Petroleum ....................... 217
Petroleum Engineering ............ 176
Petroleum Production and Utilization 176
Philosophy of Architecture ........ 179
Photochemistry .................. 210
Photoelasticity................... 209
Photographic Laboratory.......... 206
Photography................... 206
Photomicrography and the Theory of

the Microscope .......... ..... 206
Physical Chemistry ......... .184, 185
Physical Crystallography. .. .. .... 221
Physical Instruments ............. 211
Physical Measurements and Pre-

cision ......................... 205
Physical Metallurgy .......... 175,176
Physical Optics .................. 206
Physical Properties of Ceramic

Products .... ................ 210
Physical Testing of Metals ........ 160
Physical Training ............... 252
Physics ................. 204, 205, 207
Physics of Colloids ............... 210
Physics of Metals ............... 175
Physiography........ .......... 221
Physiology ...................... 199
Planktonology ................... 200
Planning Principles. ..... ........ 180
Plant Diseases................. 200
Political Economy. ............. 231
Powder and Explosives........... 184
Power Generating Stations ........ 191
Power Laboratory................ 164
Power Plant Design .............. 163
Power Plants (Advanced).......... 163
Power Transmission Equipment.... 188

Subjects Page
Practical Spectroscopy ............ 207
Precision of Measurements ........ 205
Principles of Combustion. .... .. 236
Principles of Electrochemistry.. . 210
Principles of Fabric Structure. ... 168
Principles of Fuel and Gas Engi-

neering ...................... 237
Problem Analysis ............... 235
Problems of the Cheniical Engineer. 214
Production Methods. . .. .. .. .. .. .. 170
Professional Relations............. 179
Propellers and Airships.. . .. .. .. .. 228
Properties of Materials ............ 237
Proximate Analysis.. ... .. .... ... 183
Psychology ...................... 240
Public Health Administration ...... 201
Public RIealth Field Work ......... 202
Public Health Institute............ 201
Public Health Laboratory Methods. 201
Public Health Problems.. ... ..... 202
Public Health Surveys ............ 201
Public Speaking .................. 240
Public UvIity Accounting and

Analysis.... ................ 232
Public Utility Finance ........... 232
Public Utility Management and

Finance ....................... 233
Public Utility Practice ........ 194, 196
Public Utility Regulation and Rates 233

Qualitative Analysis ..............
Quantitative Analysis.............
Quantum Mechanics ..............
Quantum Theory Applications .....

182
182
209
185

Radiation, General Theory of . . . .. 209
Radiation Measurements Laboratory 209
Radio Communications, Principles of 189
Railroad Electric Traction ......... 191
Railroad Operation Practice ....... 154
Railway Accounts. . . .. .. .. .. .. .148
Railway Design ................. 148
Railway Drafting ............ 148, 149
Railway Fieldwork ............... 147
Railway and Highway Engineering. 147
Railway Maintenance and Signals.. 148
Railway Transportation ....... 148,149
Refrigeration .................... 162
Refrigeration Laboratory. ... .. .. .. 164
Reinforced Concrete Design.. .. 152, 161
Reinforced Concrete Design and

Laboratory.................... 161
Report Writing .................. 235
Research...... ................ 201
Research Conferences ............ 218
Research Conferences in Inorganic,

Organic or Physical Chemistry ... 186
Rigid Dynamics ................. 247
Roads and Pavements ............ 149
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Subjects Page
Romance Languages. .. .......... 269
Rubber ......................... 217

Sanitary Biology ................. 199
Sanitary Chemistry............... 183
Sanitary Design... .... ...... 153,154
Sanitary Engineering ......... 153,154
Sanitary Science and Public Health. 266
School of Chemical Engineering

Practice ................... 217,218
School Health Administration.... .. 202
Sea and Aerial Navigation ......... 147
Secondary Stresses .............. 151
Seminar In Advanced Furnace Design 238
Seminar in Chemical Engineering... 218
Shades and Shadows. .. ... .... ... 178
Ship Construction ................ 224
Ship Design..................... 225
Ship Drawing ................... 224
Ship Operations. ............... 226
Shipyard Organization ............ 224
Shipyard Practice... .. ..... 224
Social Problems of Philosophy.. .. .. 241
Soil Mechanics. .. .......... 150,151
Solid Geometry.................. 245
Sound, Speech and Audition ....... 205
Spanish........................ 244
Special Topics in Chemical Engineer-

ing,.........................215
Special Topics in Industrial Chem-

istry..... .................... 217
Special Methods ........ .... .. .. 183
Standard of Measurement in Indus-

trial Management............. 234
Starch and Cellulose. . .. ... .. .. .. 217
Stationary Structures............. 150
Statistical Methods ............... 233
Statistics ... .................... 233
Steam Turbine Engineering.... .... 167
Storage Batteries................ 189
Stratigraphy... ................ 222
Structural Analysis ............ .. 180
Structural Design ... 150, 151, 180, 181
Structural Drawing .............. 180
Structural Geology ............... 222
Structural Theory and Design ...... 150
Structures................... 149,150
Study of War Gases .............. 188
Sub-Atomic Chemistry ... ... .. .. 185
Sulphuric Acid .................. 217
Surveying ................... 146,147
Surveying, Geodetic. . . ........... 146
Surveying, Geodetic and Topographic 146

Subjects Page
Surveying, Hydrographic.. ....... 152
Surveying, Plane. . . ..... .. 146
Surveying and Plotting ........... 140
Synoptic Meteorology.... .. .. 228

Technical Aspects of Entomology.. . 189
Technical Organic Chemistry ...... 184
Technical Organization ........... 237
Technology of Fishery Products. ... 201
Technology of Food Products. . .. 203
Technology of Food Supplies.. . . 203
Terminal Facilities .............. 226
Testing and Examining of Materials,

Advanced...................... 161
Testing Highway Materials ........ 149
Testing Materials Laboratory...... 160
Tests and MeasurementsIn Education 212
Textile Engineering............... 168
Textile Technical Analysis........ 168
Theoretical Aeronautics... ....... 246
Theoretical and Applied Elasticity.. 247
Theoretical Biology ............... 198
Theories and Applications of CatalysisIS5
Theory and Practice of Flotation. .. 173
Theory of Architecture..........,. 179
Theory of Elasticity .......... 159, 160
Theory of Gyroscope...........,. 246
Theory of Probability............. 247
Theory of Relativity ............. 209
Theory of Solutions ............... 185
Thermodynamics................. 185
Thermodynamics and Chemistry.... 185
Thesis Conference Reports ........ 214
Torpedoes ....................... 163
Town Planning .................. 179
Trigonometry ................... 245

Vector Analysis ....... ...... 246,247
Vital Statistics. ...... .......... 201

Warship Design .............. 223.224
Water Power Design ............. 154
Water Power Engineering ..... 152,153
Water Supplies and Wastes Disposal 183
Wing Theory, Advanced .......... 246
Wire Communication, Principles of. 189
Working Drawings.............. 230

X-Rays and Crystal Physics. . 209
X-Rays and Radiology ........... 226

Zoology... .................... 198
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Administrative Officers..........
Admission:

Of Special Students.............
To First Year...............
With Advanced Standing .. .. . .

Advisers ........................
Aeronautical Engineering:

Course Schedule ................
Description of Subjects .........
Staff . ......... ............
Tabulation of Subjects.. .. .. .. .

Age of Applicants for Admission..
Architecture:

Course Schedule ............ ..
Description of Subjects .........
Special Students ...............
Staff......................
Tabulation of Subjects ..........

Architectural Engineering:
Course Schedule ...............

Army Ordnance .................-
Automotive Engineering ..........

Page Page
6 Staff ............. *............ 12

Summer Surveying Camp ....... 51
63 Tabulation.................... 253
53 College Entrance Examination Board:
62 Dates of Examinations. .. .. .. 55
36 Table of Equivalents ........... .55

Conduct ........................ 36
134 Corporation, Members of .......... 5
226 Courses:

7 Choice of ...................... 51
288 Schedules of ................... 66

53 For Officers of U. S. A. and U.S.N. 65
R. O. T. C..................... 65

89 Courses of Study . .. ..... .. .. .. .. 48
177

63
8

266

92
79
81

Biology and Public Health:
Course Schedule................ 105
Description of Subjects ......... 197
Staff......................... 9
Tabulation of Subjects .......... 276

Board, Cost of ................... 30
Books, etc., Cost of ............... 30
Buildings, Description of.......... 28
Building Construction:

Course Schedule.. .. .. ......... 135
Description of Subjects ......... 229
Staff.......................... 10
Tabulation of Subjects .......... 290

Cabot Medals ................... 35
Calendar........................ 2
Camp Technology................ 51
Chemical Engineering:

Course Schedule............... 114
Description of Subjects .......... 213
Staff .......................... 10
Tabulation of Subjects ......... 282

Chemical Engineering Practice:
Course Schedule ............... 115
Staff.... .................... 12

Chemistry:
Course Schedule ............... 94
Description of Subjects ......... 181
staff ......................... 11
Tabulation of Subjects ......... 268

Choice of Professional Course. . 51
Civil Engineering:

Course Schedule............... 69
Description of Subjects ......... 145

Degrees:
Advanced (see Graduate Bulletin)
Bachelor of Science. .... .. .. .. ..

Deposits to cover Laboratory Fees
and Breakage. . .. .. .. .. .. .. ..

Description of Subjects ...........
Dormitories .....................
Drawing:

Description of Subjects .........
Staff ......................
Tabulation of Subjects . ... .

64

37
145

29

230
8

290

Economics and Statistics:
Description of Subjects ......... 231
Staff.......................... 13
Tabulation of Subjects .......... 291

Educational Buildings ............ 28
Elective Requirements ............ 54
Elective Subjects................54,61
Electrical Engineering:

Course Schedule ............... 96
Description of Subjects....... . .186
Staff........................ .14
Tabulation of Subjects .......... 272

Electrochemical Engineering:
Course Schedule............... 127

Engineering Administration:
Course Schedule ............... 130

English and History:
Description of Subjects ......... 234
Staff ........ ................. 15
Tabulation of Subjects. ........ 293

Entrance:
Examinations of the Institute. 56
Examination Subjects ........... 55
Examination Schedule.......... 55
Definitions of Required Subjects.. 57
Definitions of Elective Subjects... 61
Summer Courses in Entrance Sub-

jects...................... 57
Equivalents, College Board ........ 55
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Page
Examinations:

College Entrance Board. ....... 55
For Admission (Time and Place).. 54
For Admission, Divided ... ... .. .
For Entrance Conditions ........ 56

Expenses for School Year.. ....... 30

Fees-
For Entrance Examinations.. . ... 37
Tuition ...................... 37
Other Fees................... 37
Late Registration Fine. . .. .. .. .. 37
Dues......... ............... 38
Payments..................... 38

Fellows......................... 45
Fellowships................... 44
Pirst-Year Course Schedules ....... 67
Puel and Gas Engineering:

Description of Subjects ....... .236
Staff ... ... .. .. .... .... .. .. 16
Tabulation of Subjects ........ 293

General Information .............. 27
General Engineering:

Course Schedule............... 111
Description of Course ......... 212

General Regulations:
Academic Year ................ 33
Attendance. ... ............. 34
Advisers...................... 36
Conduct...................... 36
Final Examinations ............. 34
Health of Students ............. 34
Military Science ................ 35
Petitions................... 36
Provisional Admission... ....... 33
Registration ................... .. 33
Summer Session. ............. 33

General Science:
Course Schedule ................ 110
Description of Course ......... 211
Tabulation of Subjects .......... 281

General Studies, Division of,
Description of Subjects ........ 238
Staff.......................... 17
Tabulation of Subjects.... .... 294

Geology:
Course Schedule ............... 120
Description of Subjects ......... 219
staff......................... 16
Tabulation of Subjects.......... 284

German:
Description of Subjects ......... 242
staff....... ................ 16
Tabulation of Subjects.......... 295

Graduate Courses................ 64
Graduate Scholarships ......... 44, 45

Harvard University, Co-operation
with ....... .................. 64

Heads of Departments and Courses. 6

Page
Health of Students ............... 34
Historical Sketch ............... 27
Holidays ...................... 83
Hours nf Attendance ............. 34
Hygiene:

Description of Subjects ......... 251
Staff.......................... 17
Tabulation of Subjects .......... 298

Industrial Co-operation and Research:
Staff..... ................ 22

Instructing Staff ................. 7

Laboratories.................. 28
Libraries........................ 28
Location........................ 28

Master of Science:
Candidates for ....... See Grad. Circ.
Requirements for ..... See Grad. Circ.

Mathematics:
Course Schedule................ 113
Description of Course. .. .. .. .. .. 212
Description of Subjects ......... 245
Staff.......................... 16
Tabulation of Subjects. ... .... 296

Mechanical Engineering:
Course Schedule .............. 77
Description of Subjects ......... 155
Staff.......................... 17
Tabulation of Subjects. ... .... 257

Metallurgy:
Course Schedule .............. 85
Description of Subjects......... 170
Staff .. .. ................... 20
Tabulation of Subjects.......... 260

Military Engineering:
Course Schedule............. 136
Staff.......................... 22

Military Science and Tactics:
Description of Subjects ........ 248
Staff ......................... 19
Tabulation of Subjects.... .... 298

Mining and Metallurgy:
Course Schedule............... 83
Description of Subjects......... 170
Staff......... ................ 20
Tabulation of Subjects. ... .. .. .. 263

Municipal and Industrial Research:
Staff.......................... 22

Naval Architecture and Marine
Engineering:

Course Schedule................ 123
Description of Subjects ......... 223
Staff.......................... 20
Tabulation of Subjects .......... 286

Naval Construction:
Course Schedule............... 125

Naval Reserve Aviation Unit..,... 144
Numbering System... ......... 66



P age
Officers:

Administration................ 6
Emeriti............... 7
Of Instruction ....... *......... 7
Retired....................... 7

Ordnance Design...............81

Payments....................... 38
Petroleum Production:

Course Schedule............... 84
Physics:

Course Schedule ............... 109
Description of Subjects ......... 203
Staff ....................... .. 20
Tabulation of Subjects. . .. .. .. .. 278

Prises.......... .......... 47.48

Railroad Operation:
Course Schedule............

Recreational Facilities ............
Registration.....................
Requirements for Admission .......
Residence.......................
Rooms, Cost of .................
Reserve Officers Training Corps:

Advanced Course ..............
Air Corps Unit.................
Basic Course ..................
Chemical Warfare .............
Coast Artillery Unit ............
Engineer Unit .................
Ordnance Unit .................
Signal Unit.....,..............
Undergraduate Schedules ........

Romance Languages:
Description of Subjects .........
taff ....................

Tabulation of Subjects. ... ....

73
30
31
53
30
30

138
142
137
143
139
140
141
140
137

243
21

205

Sanitary Engineering:
Course Schedule ............... 118

Schedules of Courses............67

Page
Scholarships:

Graduate....... ........... 44
Undergraduate................. 38

School of Chemical Engineering
Practice................. 114

Special Students:
Admission of .................. 63
In Architecture............... 63

Staff:
Instructing................... 7

Subjects:
Alphabetical List.. .......... 253
Of Instruction Tabulated....... 279

Summer Courses:
In Entrance Subjects ........... 57

Summer Schools, Professional:
Civil Engineering ............... 51
Field Geology....... ........ 53
Metallurgy................. 53
Mining Practice........ ..... 53
Surveying........ .......... 53

Surveying for Mining Engineers and
Geologists................... 52

Table of Contents ................ 3
Torpedo Design .................. 81
Tuition Fees. ................. 37
Textile Engineering ............... 81

Undergraduate Activities:
Athletics ......................
Combined Musical Clubs . .. ... .
Tech Show...............
Technology Christian Association.
Undergraduate Publications......

32
32
32
31
82

Vacations....................... 80

Walker Memorial ................

Year, Academic..............

30

33
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