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CALENDAR FOR ACADEMIC YEAR 1927-1928

Entrance Examipations at Technology Begin .
College Year Begins (First Term Registration Day)
Christmas Vacation . . . . . . .

Last Exercise, First Term. . ....
Midyear Examination Period
Second Term Begins (Registration Day)
Spring Recess . . . . . . . . .
Last Exercise, Fourth Year. . ....
Fourth Year Examinations Begin . . . .
Last Exercise, Second Term ... . . .
Annual Examinations Begin . . . . .
Commencement Day . . . . . . ,
Examinations, College Entrance Examination Board
Summer Session Begins . . . . . .

1927
Sept. 14

.. Sept. 20
. . Dec. 38-Jan. a

1998
. . Jan. 31
. . Jan. 28-Feb. 4
. . Feb. 6
. . April 18-22
. . May 28
. . May 3o

May 26
. . May 28
. . June 6
. . June 18-28
. . June 11

CALENDAR FOR ACADEMIC YEAR 1928-1929

Entrance Examinations at Technology Begin . .
College Year Begins (First Term Registration Day) .
Christmas Vacation . . . . . . . .

Last Exercise, First Term . . . . . . .
Midyear Examination Period . . . . .
Second Term Begins (Registration Day) . . .
Spring Recess . . . . . . . . .
Last Exercise, Fourth Year . . . . . .
Fourth Year Examinations Begin . . . . .
Last Exercise, Second Term . . . . . .
Annual Examinations Begin . . . . . .
Commencement Day . . . . . . . .
Examinations, College Entrance Examination Board .
Summer Session Begins . . . . . . .
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1908
. . Sept. 13
. . Sept. 34
. . Dec. 2-Jan. 1

1999
. . Jan. 19

Jan. 31-Feb. 2
Feb. 4
April 17-31
May 33
May 24
May 35
May 27
June 4
June 17-22
June 10
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MEMBERS OF THE CORPORATION
President

SAMUEL WEsLET STRATTON

Treasurer
EvERETT MOess

Secretary'
JAMES PRINNET MUNROE

Assistant Treasurer
HENRY ADAMS Motts

Executive Committee
PRESIDENT AND TREASURER, eX-QfflOUi.

ZDWIN $rBMa WEBSTER GERARD SWoPE ELIHU THOMsON
FRANos RUssEL& HART CHARLES THOMAs MAIN

HowARD ADAMS CARSON

FRANCIS HENRY WILLIAMS
SAMUEL MORSE FELTON
GEORGE WIGGLESWORTH

JOHN RIPLEY FREEMAN
ABBOTT LAWRENCE LOWELL
JAMES PHINNEY MUNROE

ELinU THOMSON
FRDmRtCx PERRY Fin
CHARLES AUGUSTUS STONE

FRANCIS RUSSELL HART
COLEMAN DUPONT
EVERETT MoRas

WILLIAM ENDICOTT
WILLIAM CAMERON FORBES

ALBERT FARWELL BEMIS

FRANCIS WRIGHT FABYAN

Term expires June, 1957
LESTER DURAND GARDNER
FRANK WILLIAM LovEoY
WILLIAM CHAPMAN POTTER

Term expires June, 1958
WALTER HUMPEREYs
CHARLES REED MAIN

WILLIS RODNEY WHITNEY

To
PAUL WEEKS LITCHPIELD

ALPRE

Life Members
HOWARD ELLIOT

EDWIN SIBLET WEBSTER
PIERRE SAMUEL DUPONT
FRANK ARTHUR VANDERLIP
OTTO HERMANN KAHN
CHARLES HAYDEN
CHARLES THOMAS MAIN

GEoRGE EASTMAN
HARRY JOHAN CARLSON

GERARD SWOPE
ARTHUR DEON LITTLE
FRANKLIN WARREN HOBBS

WILLIAM HOWARD BovEY

WILLIAM ROBERT KALES
JOSEPH WRIGHT POWELL

HENRY ADAMS MoRsS

Term Members
Term expiree June, 1959

GEORGE L. GILMORE

MoRRIs KNOWLES

REDPIELD PROCTOR

Term ewpires June, 1930
JOHN LAWRENCE MAURAN
ANDREW GRANVILLE PIERCE

SALMON WILLOUGHBY WILDER

rm expires June, 1981
JOHN RUSSELL MACOMBER

D PRITCHARD SLOAN, JR.

Representatives of the Commonwealth
HIS ExcELLENCY, ALVAN TUFTS FULLER, Governor
HoN. ARTHUR PRENTICE RUGG, Chief Justice of the Supreme Court
DR. PAYSON SMITH, Commissioner of Education

'Address correspondence to Massachusetts Institute of Technology.
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OFFICERS OF ADMINISTRATION
President

SAMUEL WESLEY STRATTON, D.ENG., D.Sc., LL.D., Pn.D.

Business Administration
HORACE SAYFORD FORD Bursar

DELmEnT LEON RHIND Assistant Bursar
ARTHUR CLAxzz MELCRa, S.B. Manager of the Division of Laboratory Supplies

JOsEPH CHRISMAN MACKINNON, S.B. Registrar
Gzonoz TOWNSEND Wutcn, A.B., S.B. Assistant Registrar
FRANK LEMUEL CLAPP, S.B. Assistant Registrar

ALaERT SAMUEL SIrTa Superintendent of Buildings and Power
FREDERlcK Gin~RNT HARTWELL Assistant Superintendent of Buildings

Academic Administration
HENRY PAUL TALBUT, PH.D., Sc.D. Dean of Students

HAROLD EDWARD LOBDELL Assistant Dean of Students
HARRY MANLEY GOODWIN, PH.D. Dean of Graduate Students
CaARLEs LADD NORTON, S.B. Director Division of Industrial Cooperation and Research
WrILIAM NATHANAEL SEAvER, A.B. Librarian

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

Loer WARD CROKE, M.D. Assistant Medical Director
WALLACE MASON Ross, S.B. In charge of Student Employment and Lodging

(Technology Christian Association)

Heads of Departments and Professional Courses
Aeronautical Engineering
Architectural Engineering
Architecture
Bio y and Public Health
Bu ling Construction
Chemical Engineering
Chemistry
Civil and Sanitary Engineering
Economics
Electrical Engineering
Electrochemical Engineering
English and History
Fuel and Gas Engineering
General Science, General Engineering
Geology
German
Hygiene
Mathematice
Mechanical Engineering
Military Science
Mining and Metallurgy
Naval Architecture and Marine Engineering
Naval Construction
Physics
Romance Languages

6

EDWARD PEARSON WARNER, AB., S.M.
WILLIAM HENRY LAWRENCE, SB.
WILLIAM EMERSON, A.B.
SAMUEL CATE PRESCOTT, Sc.D.
Ross FRANCIS TUcKER, S.B.
WARREN KENDALL LEWIS, Pu.D.
FREDERICK GEORGE KEYES, Pa.D.
CHARLES MILTON SPOFFORD, S.B.
DAvis RicH DEWEY, Pa.D., LL.D.
DUGALD CALEB JAcKsON, S.B., C.E.
HARRY MANLEY GOODWIN, Pa.D.
HENRY GREENLEAF PEARSON, A.B.
ROBERT THOMAS HASwAM, S.B.
CLARENCE L. E. MOORE, Pu.D.
WALDEMAR LINDOREN, M.E., Sc.D.
FRANK VOGEL, A.M.
GEORGE W. MORSE, M.D., F.A.C.S.
HARRY WALTER TYLER, Pa.D.

EDWARD FUnBER MILLER, Sc.D.
HAROLD EDWARD CLOKE
WILLIAu SPENCER HuTCaINsOx S.B.
JAMES ROaRTsON JAcK
WIW.mu HOVGAARD
CHARLEs LADD NORTON, S.B.
ERNEsT FaLIx LANGLaY, Pa.D.



OFFICERS OF INSTRUCTION
SAMUEL W. STRATTON,. D.ENG., D.Sc., LL.D., Pa.D., President
CHARLEA'M. SpoFoRD, S.B., Chairman of the Faculty
AyNNE L. MERRILL, S.B., Secretary of the Faculty

JAsS L. TRYON, LL.B., P.D., Assistant to the Secretary of the Faculty

MEMBERS OF INSTRUCTING STAFF
Members of Faculty Emeriti

GEoRGE A. OsBoRNE, S.B. CECIL H. PEABODY, ENo.D.
RonERT H. RiWAXDU, LL.D. ALFRED E. BURTON, Sc.D.
GAETANO LANBA, M.E. DWIGHT PORTER, Pa.B.

Members of Faculty Retired
PETER ScawAmB, S.B. THoAS E. POPE, A.M.
C. FRANCIS ALLEN, S.B. HENaY FAY, P.D., Sc.D.

AERONAUTICAL ENGINEERING
EDWARD PEARSON WARNER, A.B., S.M.

(Abent)
Professor of Aeronautical Engineering
in charge of the Course

CHARLES FAYETTE TAYLOR, M.E.

Associate Professor
Inst

MAC SHORT. S.M.

Researc
WALTER FRANK EADE

SHATSWEL

ARCHI

CHARLES HUGH CHATrIELD, S.M.
Associate Professor of Aeronautics

WinuiA Goss BROWN, S.M.
Assistant Professor of Aeronautics

ructors
LEWIS MORGAN PORTER, M.S., M.E.

Associates
JOHN RAYMOND MARKHAM

L OBER, S.B.

TECTURE
(Including the Division of Drawing)

WuIAM EMERSON, A.B.
Professor qf Architecture
In charge of the Department
In charge of General Studies

WILLIAM HENRY LAwRENCSi, S.B.
Professor of Architectural Engineering
In charge of Architectural Engineering
and the Division of Drawing

JOHN OBORNE 6UMNER, A.B.
Professor of HisOry

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

JACQUES CARLU, ARCHITECTE D.P.G.,
PREMTER GRAND PRIX DE ROME
Professor of Architectural Design

WIuAM FELTON BROWN
Professor of Freehand Drawing
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INSTRUCTING STAFF

Special Lecturers
C. HOwARD WALKER, A.E.B. THOMAs ADAMs

Philosophy of Architecture Town Planning
History of Renaissance Art WILLIAM F. JENRICK, B.S., C.E.

Estimating
ELIOT THwING PUTNAM, A.B. EmaL

Architectural History MOHAN SELMA LARSEN
Modelling

Instructors
ALEXANDER STODDARD JENNEY WILLIAM VAUGHAN CASH, M. ARCH.
PAUL WILLARD NORTON, A.B., S.D. J. MONROE HEWLETT, A.B.

FRANK JOHN ROBINSON, S.B. HERBERT LYNEs BECKWITH, S.D.

NELSON CHAUNCY CHASE JOHN ELY BURCHARD, Id, S.M.

Research Associate

WILLIAM REEPE PLEw, M.S., A.E.

IDA DAYTON LORING

Assistants
WILIAM HENRY JOSEPH KENNEDY, A.B.

DIVISION OF DRAWING

WILLIAM HENRY LAWRENCE, S.B.

Professor of Architectural Engineering
In charge of the Division

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

HARRY CYRUs BRADLEY, S.B.
Associate Professor of Drawing and
Descriptive Geometry

In
CHARLES HILL RoE MABIE

WALTER CARL EBERHARD, S.B.

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

STEPREN ALEC BREED, S.B.

Assistant Professor qf Drawing and
Descriptive Geometry

structors
CHARLES MATTHEW CURL, S.B.

EARLE FRANCIS WATTS, A.M., S.B.

BIOLOGY AND PUBLIC HEALTH
SAMUEL CATE PRESCOTT, SC.D.

Professor of Industrial Biology
In charge of the Department

ROBERT PAYNE BIGELOw, PH.D.
Professor of Zoallogy and Parasitology

CLAIR ELamERE TURNER, A.M., C.P.H.
Associate Professor of Biology and
Public Health

JOHN WYMOND MILLER BUNKER, PH.D.
Associate Professor of Biochemistry and
Physiology

MURRAY PHILIP HoawooD, Pa.D.
Assistant Professor of Biology and Publio
Health

FRANCIS HERVEY SLACK, M.D.

Assistant Professor of Public Health
Laboratory Methods
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INSTRUCTING STAFF

WImuAN LYMAN UNDERWOOD

Industrial Biology
VanUs ALvA MoonE, M.D., D.Sc.

Meat Inspection,

JAMEs ALNER ToBEY, M.S., LL.B.
Sanitary Law-

DAVw L. BELniNo, M.D.
Fisherie Problems

EDWIN H. PLACE, M.D.
Communicable Disease Control

In
Pana LAWRENcE RmaT, S.B.

*I Lecturers
THoMAs F. KENNEy, M.D.

Public Health Administration

ROBERT SPuRR WsTON, S.B., A.M.
Public Health Engineering

BURT RANSOM RICKARDS, S.B.
Public Health Publicity

CHARLEs FRANcIs HORAN, S.B.
Industrial Hygiene

structors
BERNARD EMERSON PROCTOR, PH.D.

Research Associate
EDMUND GusTAvE ERIC ANDERSON, A.M.

CHARLES HENRY BLAZE, S.B.
Assistants

RIENSI BELcnR PARKER, S.B.

bUILDING CONSTRUCTION
Ross FRANCIS TUcKER, S.B.

Prqfeasor of Building Construction. In charge of the Course.

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

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

Professor of Chemical Engineering
In charge of the Department

ROBERT TROMAS HASLAM, S.B.
Professor of Chemical Engineering
Director qf the School of Chemical Engi-
neering Practice
Director of the Research Laboratory of
Applied Chemistry
In charge of the Course in Fuel and Gas
Engineering

WILLIAM HULTa WALKER, Pn.D., ENo.D.
Non-Resident Professor of Chemical En.

ginteering
WILIAM HENRY McADAMS, S.M.

Aoci ate Professor of Chemical Eng'7-
neering

CLARK SaOvE ROBINsON, S.M.
'Asociate Professor qf Chemical Engi-
nring

WILIAM PATRIcK RYAN, S.B.
Assietant Professor of Chemical Engi-
neering
Director of the Buffalo Station of the
School of Chemical Engineering Practice

HAROLD CHRISTIAN WEBER, S.B.
Assistant Professor of Chemical Engi-
neering
Director of the Boston Station of the
School of Chemical Engineering Practice

GEORGE LINDENBERG CLARK, PH.D.
Assistant Professor of Chemical Engi-
neering

ROBERT PIcE RussEL, A.B., S.M.
Assistant Professor of Chemical Engi-

neering
Assistant Director, Research Laboratory

of Applied Chemistry
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INSTRUCTING STAFF

FREDERICK WtLuos ADAMS, S.M.
Instructors

RoBERT LAImD TvRnEa, S.M.
Research Associates

GARLAND HALx BARR DAVIS, A.B., S.M. OScAR FREDERcI NXrTSKE, Ps.D.
HURT OGLE FoRRasT, S.M. HENRY DAYTON WILD, JR.. M.S.
P=R KES= fRtILtoC, Sc.D. MARION WIL&LAD BoTER, S.M.
RoDmRT HowwummoK ADoRN, Sc.D. HENRY JoHN MACMILLAN, S.B.
AnTnUR ERNEST KUNBERGu ABRAHAM WHITE, S.B.
HojtAcx HANSoN LAGERPoIsca, M.S. HOYT CLAmE HoTraL, B.A., S.M.

LEsLiE BARTLETT BRAGG, S.B.
KE CHnG CHANG, S.M.
WIUAM TUcKER DrxoN, S.M.

Assistants
KARL THEcOOR NILSSON, C.E., S.M.
WALTER GEoRGE SCHARMAN, S.M.
DAVID ALLAN SREPARD, S.B.

Research Assistants
WILLARD CARLrON Asnuy, S.D. GEORGE RIDGLEY McDANIEL, S.B
JAMES HARRINGTON BOYD, iR., S.M. IRVIN LUDGATE MuRRAY, S.M.
ELMER WORTHINGTON BRUGMANN, S.M. DWIGHT CoDURN OTIS, B.CE.E.
CHARLES MILTON COOPER, S.B. JosEPH KAsTLE RoDERTs, B.S.
WILLIAM ENGs, A.B. BRUNo EIL RoEaruT, S.B.
Eot VICToR FAsen, A.B. CHARLES MILTON SMITH, JR., B.S.
KENNETH RUDoLPH FiTcu, B.S. VICTOR CLAUDE SMITH, S.M.
EDWIN JOHN GOR, S.B. ERNEST TAUcE, B.S.
THEODORE JosEPH NORBERT HUaucu, B.S. ALDEN HARRY WAT, S.M.
AVEDIS MXLKON KAZAzrAN, A.B. THOMAS EDWARD WARREN, M.S.
CARsTjN LYNG, DIP.ING. PETER JOHN WIEZEvIcu, B.S.

Staff of the Stations of the School of Chemical Engineering Practice
Bangor.............FREDERICK WInDEs ADAMS, S.M., Director

CHARLES WENTWORTH IttcnAz.s, S.B., Assktant Director
Boston.............HARoLD CHRISTIAN WEBER, S.B., Director
Buffalo.............WILAM PATRicx RYAN, S.D., Director

WILLIAM TUCmR DixoN, S.M., Assietant Director
CARSTEN LYNG, DIP.ING., Research Assistant

Bayonne ......... JOHN TEUBNER McCOy, S.M. In charge of Station.

CHEMISTRY
(Including the Research Laboratory of Physical Chemistry and the

Research Laboratory of Organic Chemistry)
FREDERIcx GEORGE KEYES, P.D. HENRY PAUL TALsoT, Pa.D., Sc.D.

Professor of Phyco-Chemical Research Professor qf Inorganic Chemistry
In charge of the Department Dean of Students
Director of the Research Laboratory of AUGUsTUs HERMAN Gnu, Pa.D., Sell.
Physical Chemistry Prqfessor of Technical Chemical Analys i
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INSTRUCTING STAFF

JAMES FLACK NORRIS, PH.D.
Prqfessor qf Organic Chemistry
In charge of Graduate Students in Chem-

isftry
Director of the Research Laboratory of
Organic Chemistry

HENRY MONMOUTH SMITH, PH.D.
Professor of Inorganic Chemistry

MInES STANDISH SHERRILL, PH.D.
Professor of Theoretical Chemistry

ReBERT SEATON W-LLIAMs, PH.D.

Professor of Analytical Chemistry and
Metallography

SAMUEL PARSONS MULLIKEN, Pa.D.

Professor of Organic Chemistry

WiLvis RODNEY WHITNEY, P.D.
Non-Resident Professor of Chemical
Research

ALPHEUS GRANT WOODMAN, S.B.

Associate Professor of the Chemistry of
Foods

ARTHUR ALPHONZO BLANCHARD, Pn.D.

Associate Professor of Inorganic Chem-
istry

WILLrAM THOMAS HAIL, S.B.

Associate Professor of Analytical Chem-

istry

EDWARD MUELLER, Pa;D.

Associate Professor of Inorganic Chem-

istry

JOSEPH WARREN PHELAN, S.B.

Associate Professor of Inorganic Chem-
istry

EARL BOWMAN MILLARD, P.D.
Associate Professor of Theoretical Chem-
istry
Assistant DIrector, Division of Industrial
Cooperation and Research

LEICESTER FORSYTH HAMILTON, S.B.

Associate Professor of Analytical Chem-
istry

TENNEY LOMBARD DAVIS, Pu.D.
Associate Professor of Organic Chemistry

LOUIs JOHN GILLESPIE, PN.D.
Associate Professor of Physico-Chemical
Research

WALTER CECIL SCuUMS, PH.D.
Associate Professor of Inorganic Chem-
istry

GEORGE SCATCHARD, PH.D.
Associate Professor of Physical Chem-
istry

JAMES ALEXANDER BEATTIE, Pn.D.
Assistant Professor of Physico-Chemical
Research

VICTOR OLIVER HOMERBERG, S.B.

Assistant Professor of Metallography

AVERY ADRIAN MORTON, P.D.
Assistant Professor of Organic Chemical
Research

Instructors

CHuRLES MONTGOMERY WAREHAM, S.B. RALPH CEILLINGWORTH YOUNG, M.A.
STEPHEN GESmOM SIMPSON, S.B. MANLEY MCDONALD WINDSOR, M.S.

THOMAS Pam PiTRE, A.B. JEAN PICCARD, Sc.D.
HENRY WEEDEN UNDERWOOD, JR., PH.D. HERBERT ANTHONY HUNTSINGER, BS.

RoaEm WATEYs MITCHELL, S.M. GEORGE GLOVER MARVIN, S.B.
W ua RAYMOND BENDER, A.M. GERHARD DIETRICESON, Pn.D.
EEBT HAMLIN HUNTRESS, S.B. ARTHUR CRESSWELL, M.S.
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INSTRUCTING STAFF

Research Associates
LEIGHTON BRUERTON SMITE, Pa.D. THEODORE SHEDLOVSKY, Pa.D.
EL LuRIE, Pa.D. FRANE CORTESE, PH.D.
AVEr ALLEN ASHDOWN, PH.D. CauRLS. KIDDELL LAWRENCE, A.B., S.M.

Assistants
EUGENE AUGUsTUS CHASE, S.B.
IvAN SPAULDING CLIFF, B.A.
CHARLES EWING COLE
FRED EBERSOLE, A.B.
EMMETTE FARR IzARD, B.A., M.S.
PAUL THERON JONES, A.M.
E * ERETT LESTER KOCHMANN, S.M.
JOsE WALDEMAR LOUmRIEL, B.S.

STEWART BRIDGE LUCE, S.B.
WILLIAM EARL MESSER, S.B.
JAMES WESTON PRATT, S.B.
ROGER ALLEN RUST
JOHN WILLMARTH SEARLES, S.B.
WILMA.& HENRY STRAIN, JR., M.S.
REGINALD LESLIE WAxEMAN, S.B.

Research Assistants
NomAN BovELL CARTER JAMES KENDALL THORNTON
CHARLOTTE TEMPEST PERRY, Pn.B., S.M. KATHERINE PHARIS SALISBURY, B.A.

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

Hayward Professor of Civil Engineering
In charge of the Department

ARTHUR GRAHAM ROBBINS, S.B.
Professor of Topographical Lngineering

CHARLES BLANEY BREED, S.B.
Professor of Railway and Highway Engi-
neering

HAROLD KILBRETu BARROWS, S.B.

Professor of Hydraulic Engineering

GEORGE EDMOND RUsSELL, S.B.
Professor of Hydraulics

GEORGE LEONARD HOsMER

Professor of Geodesy

JOHN WARDWELL HOWARD, S.B. (Absent)
Associate Professor of Topographical En-
gineering

JOHN BRAZER BABCOCK, SD, S.B.
Associate Professor of Railway and High-
way Engineering

HALE SUTHERLAND, A.B., S.B. (Absent)
Associate Professor of Structural Engi-
neering

CHARLES TERZAGHT, DR.ING.
Associate Professor of Foundation Engi-
neering

WALTER MAXWELL FIFE, S.M.
Assistant Professor of Civil Engineering

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

Special Lecturer
JOHN JOSE' HARTY, S.B. Structural Engineering

WILLIAM ANDREW LIDDELL, S.B.
EUGENE MIRABELLI, S.B.
KENNETH CASS REYNOLDS, S.M.

Instructors
JOHN DONALD MITsCu, S.B.
ALExANDER JAuIgsioN BONE, S.B.
JOSEPH SHIPLEY NEWELL, B.S., S.B.
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INSTRUCTING STAFF

ALLEN LOcEHEAD COBB, S.B.
ERNEST NAPOLEON GELOTTE, S.B.

Assistants
EDWARD SLATER SHIERY, S.B.
JOHN BENSON WILBUR, S.B.

Research Assistant
GLENNoN Gasoy, S.B.

ECONOMICS AND STATISTICS
DAVIS RIcE DEWEY, Pa.D., LL.D.

Professor of Political Economy and
Statistica
In charge of the Department
In charge of the course in Engineering
Administration

CARROLL WARREN DOTEN, PH.B., A.M.
Profeaaor of Political Economy

ikoyD EIMER ARMSTRONG, A.M.
Professor of Political Economy

DONALD SKEELE T cKER, PH.D.

Professor of Political Economy

MARTIN JOSEPH SHUORUE, A.B.
Associate Professor of Political Economy

ERWIN HASKELL SCHELL, S.B.

Associate Prqfessor of Business Manage-
ment

WILLARD ELDRIDGE FREELAND
Assistant Professor of Marketing

ARTHUR WARREN HANSON, A.M.,

M.B.A.
Assistant Professor of Accounting

KARL DICKSON FERNSTROM, S.B.
Assistant Professor of Business Manage-
ment

Spicial Lecturer
OscAR WLIA HAUSSERMANN, A.B., LL.B.

Business Law

OLIN INGRAHAM. P.B., A.M.
Instructors

ABRAHAm GEORGE SILVERMAN, A.M.

Assistants
MARION COOPER GILBERT, A.M. HOWARD HUMPHREY, S.B.

JOHN HARVEY WILIa, S.B.
Research Assistant

HAROLD HAZEN THURLEY, A.B., M.B.A.

ELECTRICAL ENGINEERING

DUGALD CALEB JACKSON, B.S., C.E.
Professor of £lectrio Power Production
and Distribution
In charge of the Department

FRANK ARTHUR LAWs, S.B.
Profeasor of Electrical Measurements

RALPH R TIEAUx LAWRENCE, S.B.
Professor qf Electrical Machinery

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

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

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

13
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ELECTRICAL ENGINEERING (Continued)
EruU THOMSON, PH.D., So.D.

Non-Resident Professor of Applied
Electricity

WALDO VNmON LYON, S.B.

Associate Professor of Electrical Ma.
chinery

RALPH GORTON HUDSON, S.B.
Associate Professor of Electrical Engi-
neering

JOSEPH WARREN BARKER, S.M.

Associate Professor of Electrical Engi-
neering

OTTO GUSTAV COLBIORNsEN DAHL, S.M.

Associate Professor of Electric Power
Transmieion

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

EDWARD LINDLEY BOWiES, S.U.
Assistant Professor qf Electrical Com-
munication

CLFFORD EARL LANsIL, S.B.
Assistant Prqfessorof Electrical Measure.
mente

ALBION ROYAL WOOD, S.M.
Assistant Professor of Electric Power
Transmission and Distribution

Louis FRANK WOODRUFF, S.M.
Assistant Professor of Electric Power
Transmission

Instructorm

ERNEST GEORGE BANGRATZ, S.M.
ARTHUR LITCHFIELD RUSSELL, S.B.
JAY BALSBAUGH, S.M.
MURRAY FRANK GARDNER, S.M.
HENRY MILTON LANE, S.B.
KARL LELAND WILDES, S.M.
PHILIP LANGDON ALGER, S.M.

(Non-Resident)
JAMES KuIrON CLAPP, S.M.
GLEASON WILLIS KENRICK, S.M.
ARAm BOYAIAN, E.E.

(Non-Resident)
GEORGE HARRY ARAPAKIs, S.M.
LYMAN MINER DAWEs, S.B.

LLOYD ARTHUR BINGAem, B.E.E.
ROBERT RODERICK BROWN, B.S.
CHARLES VICTOR BuLEmN, B.S., E.E.
CLIFFORD EUGENE HENTZ

Curator of Apparatus

JAMES LOVEIL ENTWISTLE, S.M.
RICHARD HENRY FRAIER, S.B.
WILLIAM GLENDINNING, S.B.

ARTHUR FmWIcx MORAsH, S.B.
PAUL TRUMAN RumsEY, B.S.
OVID WALLACE ESHBACH, E.E., M.S.

(Non-Resident)
ERNST ADOLPH GUmTmmru, PH.D.
HAROLD LOCKE HAzEN, S.B.
PARRY H. MooN, S.B.
ARTHUR LEE SAMUEL, S.M.

OTTO WALLACE WALTER, A.B., B.S.

ROBERT ERNEST QUINLAN, B.S.

Assistants
JAMES EDWARD MULLIGAN, B.S.
AUSTIN SIBLEY NOUCROss, B.S.
CHESTER PETERSON, S.B.
GEORGE HERBERT ROCKWOOD, JR., B.S.
HARRY ELLIOT THOMS, S.M.
HAROLD WILLIAMS WASHBURN, B.S.

Research Assistants

SAMUEL HAWKS CALDWELL, S.M. GORDON GWYNNE MACINTOSH
LELAND KINGSBURY FRANKE, S.B. JACK FIELD PARSONS, S.B.
RAYMOND ARTHUR HUDSON, S.B. HENRY SHORE, M.S.
FRANK GREGG KEAR, E.E. CHARLES EDWARD SNOW, S.B.
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ENGLISH AND HISTORY

HwaT GREENLEAF PEARSON, A.B.
Prqfeeor qf English
In charge of the Department

AxceR TTLER ROBINSON, A.M.
Professor of English
In charge of the coures in Hietory

HENRY LATIum SEAvER, A.M.
Associate Professor qf English

Instr
MATTHEW RIcHARD COPITRORNE, A.B.
DEAN MATTIso FULLER, A.B.
JORN STRONG NEWBERRY, M.A.
WALTER WASHINGTON JAMIsON, A.M.
RICHARD GEORGE WOOD, A.M.

WnauM CnAcE GREENE, JR., PE.B., B.A.

ROBERT EMMONs ROGERS, A.M.
Associate Professor qf English

WINWARD PREscOTT, A.M.
Assistant Prqfesor of English

WILLIAm ANDERSON CROSB, A.M.
Assistant Prqfessor of English

PENFILD ROBERTS, A.M.
Assistant Professor of English

uctors
SEWARD WRIGHT LIvERMORE, B.A., ED.M.

BRUcE MAcMILLAN BIGELOW, PH.B.

MALCOLM ANGUS MAcDUFFIE, S.B.

FORREST FAT LANGE, S.B.
DONALD STORRS BRIDGMAN, A.B.

FUEL AND GAS ENGINEERING
ROBERT TaovAs HAaSLAm, S.B. JOHN THOMAS WARD, A.M.

Prqfessor of Chemical Engineering Assistant Professor of Chemical Engi-
Director qf the School of Chemical Engi- neering
neering Practice
Director of the Research Laboratory of
Applied Chemietry
In ciarge of the Course

Instructor

JOHN TUEBNER McCOy, SM.

Research Assistant

THEODORE AUGUST MANGELSDORF, S.B.

GEOLOGY
WALDEMAR LINDGREN, M.E., Sc.D.

William Barton Roger. Prqfeseor of
Economic Geology
In charge qf the Departmen

Special

JOSEPH A. CUSRMAN

Micropaleontology

HERVET WOODBURN SHIMER, PH.D..

Sc.D.
Professor of Paleontology

JOsEPu LINCOL GILSON, M.A., Sc.D.
Assistant Professor of Mineralogy

Lecturers

Wurmuv FRANcIS JONES

Petroleum Geology

15
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Instructors
HARRY CYrIr BoTDEUT,, Sc.D. WALTER HARRY Nmwuousm, Pa.D.

HENRY CECIL GUNNING, B.A., S.M.

Assistants
MARTIN JUIAN BuERR, S.B. WIra HENRY CALLAHAN, S.B.

GERMAN
FaNK VoGEL, A.M. HERMAN RuDoLr KURRELMEYER, Pa.D.

Prqfeesor of German Associate Professor of German
In charge of the Department

HYGIENE
GEonGE W. MoRsE, M.D., F.A.C.S. BENJAMIN ERNEST SIBLEY, M.D.

Medical Director Assistant
In charge of the Department

HENRY PAUL TAiLoT, Pu.D., Sc.D.
Dean of Students

Louis WARD CROKE, M.D.
Assistant Medical Director

HENRY PATRICK MCCARTHY
Director of Phyaical Training

HAROLD DUNCAN MORRILL

Student Assistant

MATHEMATICS
HARRY WALTER TYLER, Pa.D.

Walker Professor qf Mathematics
In charge of the Department

DANA PRESC6TT BARTLETT, S.B.

Professor qf Mathematics -

FREDERICK SHENSTONE WooDS, PH.D.
Professor of Mathematics
In charge of Graduate Students in
Mathematics

FREDERICK HAROLD BAILEY, A.M.

Professor of Mathematics

CLARENCE LEMUEL ELISHA MOORE,

PH.D.
Professor qf Mathematics
Research Adviser for Mathematics
In charge of Course IX

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

LEONARD MAGRUDER PAssANo. A.B.
Associate Professor of Mathematics

HENRY BAYARD PHILLIPS, Pa.D.
Associate Professor of Mathematica

FRANK LAUREN HITCHCOCK, Pa.D.
Associate Professor of Mathematics

GEORGE RUTLEDGE, PH.D.
Assitant Professor f Mathematics

NORBERT WIENER, Pa.D.
Assistant Professor qf Mathematics

PHILIP FRANKLIN, Pu.D.
Assistant Professor of Mathematics

Special Lecturer
DIRK JAN STRUIK, DR.MATa.

Instructors
RAYMOND DONALD DOUGLASS, M.A. LEPINE HALL RICE, A.B.
SAMUEL DUmTmY ZELDIN, PH.D. CHARLES HENRY VEnsE, M.S.
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MECHANICAL
EvwAnD FurBEin MILLER, Sc.D.

Professor of Steam Engineering
In charge of the Department
Director qf Engineering Laboratories
Head of Ordnance School of Application
Dean of Army Students

ALLYNE LITCEFIELD MERRILL, S.D.
Prqfeasor of Mechanism
Secretary of the Faculty

CHARLES EDWARD FULLER, S.D.
Professor qf Theoretical and Applied
Mechanics

WILLIAM ATKINSON JOHNSTON, S.B.
Professor of Theoretical and Applied
Mechanics

CHARLES FRANCIS PARE, S.B.
Professor qf Mechanism
Director of the Mechanical Laboratories
Director of the Lowell Institute School

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

JOmH CAINs RILEY, S.B.
Professor of Heal Engineering

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

HARRISON WASHBURN HAYWARD, S.B.
Professor of Materials of Engineering
Assistant Director, Division of
Industrial Cooperation and esearch

THEODORE HOWARD TArr, S.B.
Associate Professor of Heat Engineering

Special
ROBERT LoUm BROWNE B.S.

Thermit Welding
FRED DAVIS

Electric Arc Welding
GEORGE JAEMER

Oxy-Acetylene Welding
CLIFFORD LORING MUSSEY, S.B.

Production

ENGINEERING
LAWRENCE SOUTnwicK SMITH, S.B.

Assooiate Prqfessor of Theoretical and
Applied Mechanic.

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

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

ADDIsON FRANCIS HOLMEs, S.B.
Associate Professor qf Applied Mechanics

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

EARLE BUCKeINGHAM

Aesoci ate Professor of Engineering
Standards and Measurements

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

DEAN ABNER FALES, S.D.
Associate Professor of Automotive Engi-
neering

THOMAS SMITH, B.S., M.E.
Assistant Professor of Mechanism

IRVING HENRY COWDREY, S.D.
Assistant Professor of Testing Materials

DEAN PEABODY, JR., S.B.
AssistantProfessorofApplied Mechanics

WILLIAM HENRY JONES, S.B.
Assistant Professor of Experimental En-
gineering

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

Lecturers
WILLIAM TAYLOR OBER

Electric Butt and Spot ;.alding

LEwIs DANIEL SPENCE
Automatic Machinery

HAROLD LEMOYNE VAN KEUREN, B.S
Measuring with Light Waves
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Instructors

JAMES Rienmw LAMBIRTE

CEARIES EvERETT LILmuIELD
ROY GIBsoN BxURAM, S.B.
JEREMIAu FR&NcIs O'NEmLL
RALPH Guy ADAMs, S.B.
ARTHUR BROWN ENGLISa
CLAUDE HUGH CLARK
ARTnUR LAWRENCE TOWNSEND, S.B.
JAMES HOLT, S.B.
CARL LOUIs SVENsON, S.B.

NicOLAs NicnOLAs ALEXANDROFF,

M.E., M.S.
Fmux BARDACH, DiP.ING.
RoBERT GoTTIEB EscBmANN

ELLSWORTH SPENCER GRAT, S.B.
RIcnARD CORNEIUs HODGES
ANDREW Wmas LAWSON

IGon NIcHOLAs ZAVARINE, S.M.
ROBERT BUTTERFIELD CHENET

GEoRGE HOWARD HARDY

ALBERT BENoNI ALsos, S.B.(Absent)
BIRTEIAM SEEPPARD
EDWARD ROBINSON ScEWARS, S.D.
JOHN HAvREY ZMMRuA, S.M.
HERBERT CARLTON MOORE, S.B.
DAVID DINKEL JAcOBUS, M.E.

ARcaIRALD MOKEcHNIS, JR.

Assistants
MARK WILLIAM LIBBEY

NEIL BUTLER MAcLAREN, S.B.

FRANCIS WINFIELD PERKINS, Constructor

of Apparatus
HERBERT DYER Svw7r, S.B.
MORTON CARTER SWIFT

ARTHUR FRANcIs UNDERWOOD, S.B.

MILITARY SCIENCE AND TACTICS

HAROLD EDWARD CLOKE

Colonel, Coast Artillery Corps
Professor qf Military Science and Tactics
In charge of the Department

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

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

LEWIs EDWARD GOODiER, JR., B.S.
Major, U. S. A., Retired
Assistant Professor qf Military Science
and Tactics
Executive Ojleer

THoMAs PHILLIPS
Captain, Chemical Warfare Service
D.O.L.
Assistant Profwesor of Military Science
and Tactics
In charge of Chemical Warfare Unit

HAROLD LEWIS MILAN
lot Lieutenant, Signal Corps, D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Signal Corlp Unit

GEOFFREY MAURIcE O'CoNNE,, A.B.
1st Lieutenant, Coast Artillery Corps,
D.O.L.
Assistant Prqfessor of Military Science
and Tactics
With Coast Artillery Unit

ANDERSON TnouAs WLLIAM MOORE
lst Lieutenant, Corps of Engineers,
D.O.L.
Assistant Professor of Military Science
and Tactics
In charge of Engineer Unit

18
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Erumn Erawonar BARNES
1st Lieutenant, Corps of Engineers,
D.O.L.
Aesiatant Prqfeasor of Military Science
and Tactics
With Engineer Unit

Wu.rAx WILKINsON ROBERTSON

1st Sergeant, D.E.M.L.
Coast Artillery Corps

ALBED FLOYD TRUAX

Technical Sergeant, D.E.M.L.
Signal Corp#

HomER JOSEPE DUNCAN

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

MARE RnET WOODWARD

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

Instructors
ALEXANDER Ho xEs

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

SAMUEL LEROY FREY
Sergeant, D.E.M.L.
Chemical Warfare Service

JOHN BUimn FITZGERALD

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

MINING AND METALLURGY

WIrrAM SPENCER HUTCHINSON, S.B.
Professor of Mining
In charge of the Department

GEoRoE Booxica WATERHOUSE, P.D.
Professor of Metallurgy
In charge of the Option in Metallurgy

CEARLES E LOCKE, S.B.
Associate Professor of Mining Engineer-
ing and Ore Dressing

CARLE REED HAYWARD, S.B.
Associate Professor of Metallurgy

EDWARD EVERETT BUGBEE, S.B.
Associate Professor of Mining Engi-
neering and Metallurgy

HORACE THARP MANN, Sc.D.
Associate Professor of Petroleum Engi-
neering

Instructor
Rurus COOK REED, S.B.

Assistants

FRANKLIN LEROY FOSTER, S.B. BENJAMIN Bunanows TREumRE, JR., S.B.
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
JAMES ROBERTSON JACK

Professor of Naval Architecture and
Marine Engineering
In charge of the Department
Director of the Nautical Museum
Dean qf Navy Students

WLLAM HOVGAARD
Professor of Naval Design and Construe-
tion
In charge qf Course XIII-A

HENRY HNrAM WaEATON KEITH, S.B.
Associate Professor of Naval Architecture

GEORGE OWEN, S.B.
Associate Professor of Naval Architecture

LAwRENcE BoYLsToN CHAPMAN, S.B.
Associate Professor of Ship Operation
and Marine Engineering

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

Instructor
FPEDERICe ALExANDER MAGOUN, S.M.

PHYSICS
(Including Electrochemical Engineering)

CHARLEs LADD NORTON, S.B.
Professor of Industrial Physics
In charge of the Department
Director of the Research Laboratory of
Industrial Physics
Director of Division of Industrial
Cooperation and Research

HARRY MANLEY GOODWN, Pa.D.
Professor of Physics and Electrochemisty
In charge of the course in Electrochemical
Engineering
Dean of Graduate Students

WrrLIAM SuDDARDS FRANKL, Sc.D.
Professor of Physics

WrLuAM JOHNSON DRmSO, S.B.
Prqfessor qf Physics

NEWELL CALDWELL PAGE, S.B.
Professor of Electricity

Instru
ROYAL, Mmumrr. FaRE, A.M.
FRANCIS WESTON SEAR, S.M.
RORERT EDGAR HODGDON, B.S.
OscAn KENNE=u BATEs, S.M.
DONALD CHARLES STOcKEAnGER, So.D.
TEOmAS HARRY FROST, S.M.
ALEXANDER LOxLEY MASSEY DINmE, S.B.
RUSSELL WEAvim CONANT, S.B.

MAURIcE DEXAy THOMPsON, Pu.D.
Associate Prqfessor of Electrochemistry

GORDON BALL WILXES, S.B.
Associate Professor of Industrial, Physics

AEaruB COBB HARDT, M.A.
Assistant Professor of Optics and
Photography

WLLIum RAYMOND BARsa, Pa.D.
Assistant Professor of Physics

MAx KNOBEL, Pa.D.

Assistant Prqfessor qf Physics

JOmN TORREY NORTON, S.B.
Assistant Prqfessor of Physics

MANUEL SANDOVAL VALLARTA, Sc.D.

Assistant Professor qf Physic.

LOUIS HENRY YOUNG, S.B.

Assistant Professor of Physics

ctors
NATHANIEL HEMwAN FRANK, S.B.
WILLrAm BATES GREENOUGH, JR., S.D.

(Absent)
JOHN Krn&. PHELAN, B.S.
BERTRAMEUGENE WARREN,S.M.(Absent)
FRED HRAu PERIum, S.M.
GEORGE PARSONS SwmF, S.B.
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Research Associates

FRanDm. K HARwooD NowroN. S.B. CYRIL STANIXT SMITH, B.Sc., Sc.D.
Wnunw Paws Auas, So.D. FReDanccx WLuAm CUNNanGAm, S.B.
IAxs Mvuums, Dip. Ie. HENRY GumINss DE LAsszo, Pa.D.

Assistants

Ewr BamN RoszRT Bms MoRRisBEy, S.B.
Curator of Apparatue CARL GusTAV SmEG

LuBAxoN CARLETON COLT, S.B. Conatructor of Apparatue
HousR DUGGAN. S.B. ELmER CHAPMAN WARREN, S.B.

Research Assistants
CHARLES LADD NoRTON, J., S.B. ARNOD FANT TAYLOR, S.B.

ROMANCE LANGUAGES
ERNEsT FEIR LANGIaY, Pa.D.

Prqfeosor of French
In charge qf the Department

Instructors

MARc DENKINoER, A.M. JAQURs HENRI PHJJONNEL, A.M.

COURSE IN MILITARY ENGINEERING
Committee in Charge of Course

EDWARD FURDER MMIMi, Sc.D. HAROLD EDWARD CLoRE

Colonel, 0. R. C. Colonel Coast Artillery Corps
Profesor of Steam Engineering Profeeor of Military Science and Tactice

In charge of the Department of Mechan- charge of the Department of MilitaryIn carg ofthe epatmet ofMeean- Science
ieal Engineering
Director of Engineering Laboratories
Head of Ordnance School qf Application
Dean of Army Studente

VANNvAn Bus, M.S., ENG.D.
Lieutenant Commander, U. S. R.

Profesor qf Electric Power Tranmiieion .

DIVISION OF GENERAL STUDIES
Special Lecturers

$AmS Ltany THroN, LL.B., Pn.D. Hcwrox H. HoluME
International Latw Businese and Patent Latw

STuraaN Sxuvmu TowmsmND IRVING C. WkIteauouw
Director qf Choral Muaio Peychology
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DIVISION OF
MUNICIPAL AND INDUSTRIAL RESEARCH

WnumI AUsTIN BAssETT, S.B.
Professor qf Munioipal and Indutrial Reaearch

In charge qf the Diviaion

DIVISION OF
INDUSTRIAL COOPERATION AND RESEARCH

CHARLEs LADD NORTON, S.B. HARRISON WAsHBURN HAYWARD, S.B.
Direotor Aaeietant Director

EARL BowuAN MLLARD, PH.D. RAYMOND P21cY MILLER, S.B.
Assiutant Director Peraonnel Manager

STAFF OF THE SCHOOL OF CHEMICAL ENGINEERING PRACTICE
(For details see Department of Chemical Engineering, page 9)

R. T. HAshAr W. T. DIXoN
W. P. RYAN J. T. McCOY
H. C. WER C. W. RICHARDS
F. W. ADAus

STAFF OF THE RESEARCH LABORATORY OF APPLIED CHEMISTRY
(For details see Department of Chemical Engineering, page 9)

R. T. HAsLAu K. R. FITCH
G. L. CuaRn R. L. HERSHEY
R. P. RUssEm T. J. N. HUBBUCE

G. H. B. DAVIS A. M. KAzAZIAN

H. 0. FORRaST A. E. KUNBERGER

P. K. FRtUcH C. LYNG
R. H. ABoRN G. R. McDANIEL

E. L. CEAPPELL I. L. MURRAY

H H. LAGERPUscE D. C. OTIs
0. F. NmITIzK J. K. ROBERTs

H. D. WILDa B. E. ROmTHELLI

W. C. ASSURT C. M. SMITH, JR.

M. W. BOYER V. C. SMITE

H. J. MACMuILAN B. TAUcE

J. H. BOYD, JR. A. H. WAiT
E. W. BRUGMANN T. E. WARREN

C. M. COOPER A. WHITE
E. V. FAsCE P. 1. WIEZVIcH

STAFF OF THE RESEARCH LABORATORY OF ELECTRICAL ENGINEERING

(For details see Department of Electrical Engineering, page 13)
D. C. JAcxSON R. A. HuDsoN
F. A. LAws F. G. KxAR
V. BUse H. SuORs

M-7-7 7-_P_ _----
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STAFF OF RESEARCH LABORATORY OF INDUSTRIAL PHYSICS

(For details see Department of Physics, page 20)
C. L. NoRtoN W. R. Da
W. J Daluxo J. T. NoaToN
N. C. PAin L. H. YoUNG
G. B. W1aas 0. K. BATs

STAFF OF THE RESEARCH LABORATORY OF ORGANIC CHEMISTRY

(For details see Department of Chemistry, page 10)
J. F. Noairs A. A. AsWDOWN
S. P. Mu 4IxuN H. S. DAvre
T. L. DAvIS Re.. Fellos, Amer. Petroleua Int.
A. A. MonrToN J. PICCAnD

STAFF OF THE RESEARCH LABORATORY OF PHYSICAL CHEMISTRY

(For details see Department of Chemistry'page 10)
F. G. Kyars E. Luars
W. R. WaITNEY (Non-Resident) 0. C. BRDGuAN, Nat. Res. Fellow
L. J. Gnua~arsm J. K. TnoneroN
J. A. BvATAi N. B. CAnTin
0. SCATcARD C. K. LAwRENcE

L. B. STia E. L. SxAu, Nat. Re.. Fellow

STAFF OF THE AERONAUTICAL RESEARCH LABORATORY

(For details see Course in Aeronautical Engineering, page 7)
E. P. WARNER W. F. EAnE
W. G. BRowN J. R. MARKHAM
S. Osau

STAFF OF THE RESEARCH LABORATORY FOR AIRCRAFT ENGINES

C. F. TAToR L. M. PORTER
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GENERAL INFORMATION
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 investigators of science.
It is also one of its important functions to contribute 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 school consists of the Professional Departments of Civil and
Sanitary Engineering, Mechanical Engineering, Mining and Metallurgy,
Architecture, Chemistry, Electrical Engineering, Biology and Public
Health, Physics, Chemical Engineering, Geology and Naval Architecture
and Marine Engineering; and the Professional Courses in General Science
and Engineering, Mathematics, Engineering Administration, Aeronautical
Engineering, Building Construction, Military Engineering and Puel and
Gas Engineering. In addition to these are the Departments of English and
History, Economics and Statistics, Mathematics, Military Science, German,
Romance Languages, Hygiene and the Divisions of Drawing, General
Studies, and Municipal and Sanitary Research.

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 Archi-
tecture, 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.

The Institute also maintains Research Lboratories of Physical
Chemistry, Applied Chemistry, Industrial Physics, Electrical Engineering
and Aerodynamics.

Historical Sketch. The foundation of the Massachusetts Institute
of Technology was laid in a " Memorial " prepared in 189 by Professor
William Barton Rogers, and presented, by a Committee, to the Legislature
of the Commonwealth of Massachusetts of 1850. In this Memorial " refer.
ence is made to the expected early establishment of a comprehensive
Polytechnic College, furnishing a complete system et 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 Massa-
chusetts to incorporate The Massachusetts Institute of Technology " 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

25



GENERAL INFORMATION

means the advancement, development and practical application of science
in connection with arts, agriculture, manufactures 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 was
opened on February 20, 1865, fifteen students attending. The regular
courees 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 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, Cambridge, 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 Library of the Institute contains about one hundred

and seventy thousand volumes and sixty thousand pamphlets and maps,
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 situated in the stack surrounding
the Central Reading Room. This room 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.

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 instruction as a
fundamental element in general education and of the proper function of
such instruction is of comparatively recent origin, dating 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 estab-
lishment of laboratory instruction in scientific and engineering subjects.
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The principal laboratories are listed below:
The Mechanical Engineering Laboratories, including the Laboratory

of Steam and Compressed Air, the Hydraulic Laboratory, the Refrigeration
Laboratory, the Testing Materials Laboratories, the Gas Engine Labora-
tory, the Power Measurement Laboratory, and the Laboratories of
Mechanic Arts.

The Laboratories of Mining Engineering and Metallurgy.
The Laboratories of Chemistry.
The Laboratories of Chemical Engineering.
The Research Laboratories of Physical Chemistry.
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, Electro-
chemistry and Industrial Physics (Research).

The Mineralogical and Geological Laboratories.
The Aerodynamic 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 is located on Charles River,

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, Holman,
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 accommo-
dations for two hundred fifteen men.

The first section of a second Dormitory unit was constructed during 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 Institute campus
near Walker Memorial.

Thic hall, named Ninety-Three, will accommodate eighty men, is five
stories high and will eventually join with other sections contemplated,
in forming a quadrangle.

A circular giving details in regard to application for and allotment
of rooms, equipment, rentals, payments, occupancy, government of the
dormitories, and other information may be had on application to Horace
S. Ford, Bursar of the Institute.

As the exercises of the school begin at nine o'clock in the morning, and
end byf ve o'clock in the qfternoon, 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
availave for students.
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EPENSES
An estimate of expenses for the school year, a period of 88 weeks, Is

given below.
For a Period of 88 Weeks

Tuition..................300
Average Fees........... .20 .............. 330.00
Undergraduate Dues....... 10.
Board......................................... 380.00
Room ............... .......................... 240.00
Books and Materials............................. 90.00

$1,040.00

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 employment 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 the 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 6500,000 contributed
in part by Alumni.

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 hand ball. There are recreation and reading 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 tabi dhote 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 entertainment of guests. Adjacent to this building
are twelve tennis courts; a regulation football field, which is also used for
soccer; and 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
out-door board track with a 70-yard straightaway is provided. There is
near the athletic field, another gymnasium with a regulation basket bail
court. Bleachers which will accommodate approximately 400 are built
along one side. In addition there is a movable boxing ring 24 feet square;

. .................... ............ ...................... .. .. ......................
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wrestling mats and indoor jumping pits. Also connected 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 under-
graduates to learn how to row in an eight oared shell under competent
coaching.

UNDERGRADUATE ACTIVITIES
Massachusetts Institute of Technology Undergraduate Association.

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

The Technology Christian Association. The Technology Christian
Association aims to be of practical service to every student at the Institute,
and to help Technology realize its highest ideals. Its purpose 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 coperate In promoting them
are eligible to membership.

There are no membership dues, but the Association depends for
support upon the voluntary contributions of the students. The general
secretary Is a college 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 undergraduate 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 thefunctions which Its name implies.

No attempt is maderto 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, wrestling, while class teams only are developed
in football and baseball. Squads range from the twenty to thirty men
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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 during
Junior Week, Is a musical comedy written, staged, 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 Musical
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 Technology,
established in 1881, is published three times a week throughout the aca-
demic year.

Techniqe 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 under-

graduates, 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 laboratories, news of
scientific interest, and articles on topics of timely importance.

GENERAL REGULATIONS

Academic Year. Exercises of the Institute begin on the last Monday
in September and end early in June. The calendar appears on page 2.
The exercises of the Institute are omitted on Massachusetts legal holidays,
which are January 1, February 22, April 19, May 30, July 4, Labor Day,
October 12, Thanksgiving Day and December 25.

Summer Session. Subjects are offered which correspond to most
of those given during the regular school year. Professional summer schools
in Civil Engineering, Mining Engineering, Metallurgy, Chemistry, and
Geology and Mineralogy are carried on either regularly or at intervals.
Some of this work Is supplementary to and different in character from
that given during the regular terms. Certain entrance subjects are also
given at the Institute in the summer. The passing of any one of these
subjects will excuse an ajplicant from taking the regular entrance examina.
tion in that subject.

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.

Provisional Admission. All students admitted to any subjects with.
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out having fulfilled the usual preparation requirements are classified as
provisional students in such subjects. Students admitted without exam-
ination, students whose work is generally low and students readmitted
to the Institute after dismissal or after withdrawal incident 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.

Any student taking a dependent subject without a clear record in
each required preparatory subject may be required to drop that subject
at any time if his work is unsatisfactory.

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 the Faculty.

Attendance. After approval of 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 inatten-
tiveness may lead to probation. With the exception of an interval of one
hour in the middle of the day, students are, in general, expected to'devote
themselves to the work of the school between the hours of 9 a.m. and 5 p.m.
There are 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 at
the end of 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 and faithfulness
to daily duties are considered equally essential.

Health of Students. The Department of Hygiene is organized to
protect and improve the health of students and to take care of those who
become sick or injured. 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. Students in the first year are required to
take physical exercise, and have their option of taking routine gymnastic
work in the gymnasium or substituting one of the competitive sports.

Every student who enters the Institute is given a physical examina-
tion, and if any defects are found an effort is made to correct them. With
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a view to correcting certain defects a course in gymnastics is given by
an Instructor especially *ained in this work. Students who are found
to be markedly underweight may, if they desire, enter a special class which
has been urganized 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 bronse medals, the gift of the late Samuel
Cabot, '70, are given to the five students who make the greatest improve-
ment 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.

Seniors are given a physical examination during their fourth year
in order to determine the effect of the tour years' study on their health, and
the effects of the physical training on their development.

Military Science. All male students, except aliens, who are under
twenty-eight years of age and who are rated as first or second-year students,
are required to attend exercises in military science and drill. The military
exercises include not only military drill but also lectures upon military
subjects.

Physically defective students who would be injured by drill will be
furnished written excuse from drill only by the Medical Director.

Several units of the Reserve Officers' Training Corps, such as Artillery,
Engineer Corps, Ordnance, Signal Corps, Air Service and Chemical Warfare
are arranged, whereby students may prepare themselves to become
reserve officers in these various branches of the Army. Members of this
R.O.T.C. continue their military work through the third and fourth year
in conjunction with their professional courses and receive pay for taking
this additional military training.

Conduct. It Is assumed that students come to the Institute for a
serious purpose, and that they will cheerfully conform to such regulations
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 persons 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
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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 indi-
vidual 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 students,
and cooperates with the President in matters touching discipline and
general student relations. In cooperation with the Technology Christian
Association a number of upper classmen 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 registra-
tion, in the selection of rooms, etc.

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, guardians
of the students assigned to them; nor does the Faculty by this action
assume any responsibility for the conduct of students outside the halls
of the Institute.

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

courses in 1927-28 is $800 per year and must be paid in advance as follows:
$150 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 VI-A after the second
year or X-A are $100 per term (3 terms).

Beginning September 19R8, the tuition fee will be R400 per year for all
students, which amount will include laboratory fees and undergraduate dues.

Entrance Examination Fee. The charge for entrance examinations
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,
before the last examination or may be remitted in advance.

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 registration
or late payment of tuition. Students should note that registration is not
complete until tuition fees are paid.

Deposits to Cover Laboratory Fees, Breakage, etc. To cover labora-
tory fees, etc., all students (except men taking Course IV, Option 1,
and officers detailed by United States Army or Navy Department) will
be required to make a deposit, from which the fees covering laboratory
courses, chemical and mining breakage, etc., are to be deducted.
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If the total of the fees, 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.

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

These deposits are due and payable with the first term's tuition.

1. All First-Year Men (Except Course IV) .......... $25.00
2. All Upper Classmen.......... ................ 50.00

With exceptions as follows:
Civil Engineering, Course I ..................... 25.00
Architecture, Course IV ....................... none
Architectural Engineering, Course IV-A .......... 15.00
Engineering Administration, Course XV, Option 1 . 15.00
Engineering Administration, Course XV, Option 2. 25.00

3. All Special and Unclassified Students ............. 50.00

Students will not be permitted to enter upon their work in the various
laboratories without making the above deposits.

See detailed list of laboratory fees.
For students taking Military Drill, a deposit of $25 is required.

Amounts are returned for each unit of the equipment which the student
returns to the Military Department, in condition commensurate with
Its use, at the end of the school year or upon his withdrawal.

Graduate and Undergraduate Dues. Dues of $10.00 per year are levied
on all male students who pay, or have paid on their behalf, more than
half the regular tuition fees for the year and the corresponding tax for
students who pay one-half the regular tuition fee or less is $5.00 per year.

These dues are payable in two equal parts, $5.00 each term, upon
the same dates as the tuition fee and are levied on all students, including
special students and unclassified students.

In the case of female students the dues are $5.00 per year.
Dues will be remitted and the corresponding amount supplied from

funds applicable to such purposes in the case of all students who are
granted scholarships on the basis of financial need and of others who may
be exempted from the payment of dues by a committee appointed to deal
with such matters.

The proceeds of the dues 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 member 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 Committee appointed
by the Corporation.
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Subject to modification dues will be apportioned as follows:

Institute Committee ................................
Class D ues........................................
Athletics .....................................
W alker M emorial..................................
Department of Hygiene.............................
Reserve and Contingent Fund .......................
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.36

.44
6.80
1.00
1.00
.40

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

Special students pay, in geeral, the full fee; but when a few subjects
only are pursued, application fr reduction may be made to the Bursar.

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

SCHOLARSHIPS, FELLOWSHIPS AND PRIZES
UNDERGRADUATE SCHOLARSHIPS

The Institute holds funds bequeathed or given to it from which under-
graduate scholarships are awarded and for several years, the amount
annually available for this purpose has averaged about $60,000.

It is the policy of the Faculty Committee on Undergraduate Scholar-
ships 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 a few special instances,
only to students who have completed at least a year of satisfactory work at
the Institute. All students receiving scholarship aid are exempt from pay-
ment of Undergraduate Dues, such dues being paid in their behalf from other
Institute funds.

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 assigned 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. Appli-
cations 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 establish-
ment:

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
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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
renderig assistance to needy students in the Department of Architecture."

Charles Tidd 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
Institute 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." Bdesahg dBourne Scholarship Fund (1915). By the will of Hannah B.
Abbe, the Institute received a equest of $10,000 to constitute a fund
"known as the Jonathan Bourne Scholarship Fund, the income only to be
used in aid of desrigstudents."

Harriet L. Brown SFund (1922). By the will of Harriet L.
Brown, the Institute received a buest 'to be held in trust as a scholar
shp... the income to be given to such needy and deserving young women
destring 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 are
granted to students entering the first year class at the Institute who are
graduates of schools in Cambridge and children of legal residents of that
city. These scholarships are for full tuition and are awarded by competition
on the results of the regular entrance examinations. They are confined to
students who make application furnishing evidence of need, and who obtain
clear entrance records. They may be continued in the second, third and
fourth years upon application, providing the holder maintans a satisfactory
scholastic record and continues to furnish evidence of need. Forms of

ion for these scholarships, including complete regulations concern-
them, may be obtained at Room 3-108. Apications by entering stu-

should be fled before July 1, of the year nwhich they plan to enter
the Institute.

Camp Devens Scholarship (1926). This scholarship was established
bythe Institute and is awarded to the member of the Citizens Military

Traiing ampat Camp Devens, Massachusetts, selected from the "Whites '
or the "Bus based on the reports and records transmitted to the First
Corps Area a ers of the United States Army. Applicants must be
men who have not sufficient funds to pay all expenses while at Technology,
and must either p ass, or have passed, the entrance examinations to the
Institute. The scholarship will be awarded for the freshman year and will
be renewed for the second and succeeding years upon application, providing
the holder maintains a satisfactor scoastic record and continues to
furnish evidence of need.

Mabel1Blake Case lund (1920. By the will of Caroline S. Freeman,
the Institute received a bequest of $25,000 to constitute "a fund known as
Mabei Blake Case Fund, income to be used to aid deserving students

(pref 1 esher atl8n S 1oarhp ld (1926). From Maria T. Catlin,
the Institute received a gift to establish a fund in memory of her son, Nino
T. Catlin of the Css of 1918~ the income "to be awarded to needy and
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deserving students ... If possible ... to a member of the Lambda Phi
Fraternit.

Luius Clap Scholarship Fund (1905). From Lucius Clapp, the
Institute reclveda 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 '9" Scholarship Fund (1928). This fund was received from the
M.I.T. Clas of 1898 to found a scholarship to be awarded subject to the
approval of the Secretaries of the Class. Preference in making awards will

to descendants of members of the Class of 1896, Includingfreshmen,
n g from this fund are to be considered as loans to be repayed by the

recipients when and if able.
Lucretia Croaker 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 pur-
poses 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 640,000 "to establish
free scholarships in M.I.T. . . .such persons enjoying benefit. . .shall be
worthy young men of American origin."

Farnsworth Scholarshi (188
Boston with a gift of 5, 00 9). Founded by Mrs. Mary . Atkins of

Charles Lewis Flint Scholarship Fund (1889). By the will of Charles
L. Flint, the Institute received a bequest of $5,0, the income of which
was designated for the "support of some worthy student, preference to be
given to some graduate of the English High School Boston."

Sarah S. Forbes Schol h d (1918). ally a fund of 62,800
given in trust in 1868 by ah S. Forbes to William Barton Rogets and
Henry S. Russell, trustees and transferred by them in 1918 to the Institute.
The income 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."

George Hollingsworth Scholarship Fund (1916). By the will of Rose
Hollingsworth, 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 (1894Y. By the will of T. Sterry
Hunt, for seven years Professor of Geology at Techolothe Institute
received a bequest of $8,000 to found a scholarship in name. This
scholarship is restricted to students of Chemistry and preference is given
to those in the high

William F. Ntn Scholarship Fund (1892). From Susan B.
Covell the Instituter 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."

;!o7 Scholarship (1888). Established by the gift of Nabby joy and
createpursat a dcee of the Supreme JdicalCourt of Mas usets
for the beneat of "one or more women studi atural Science at M.I.T."

William Litchield Scholarship Fund (19 0. By the will of William
Litchfield, the Institute received a bequest of $,000 to establish "a snle
scholarship. . .known an William Litchfield Scholarship, income to
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awarded and paid annually to such student in said Institute as may, upon
a competitive examination, be determined by the President of said Institute
to be entitled thereto for excellence in scholarship and conduct."

Lods Scholarship Fund (1922). This scholarship was founded by
Lloyd's y of American and Foreign Shipping. The stipend is $500
per anm an he scholarship is tenable for three years, being awarded on
the applicant's freshman record. Beneficiaries are required to pursue the
Institute's course in Naval Architecture and Marine Enneering.

Elisha T. Loring Scholarship Fund (1890). By te will of Elisha
Thacker L the Institute received a bequest of $5,000, the income of
which is available 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.
scholarship 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 MI.T.

6 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 the face value, without
interest of amounts 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 pupil of the Milton High School
in good standing at the Institute as the Master of that school and the
School Committee of the town ma select.

James H. Mirrlees Scholarshp Fund (1886). From James Buchanan
Mirrlees of Glasgow, Scotland, the Institute received a gift of $2,500 to
constitute a scholarship in memor 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 Scholarhp(1895). By the will of Mrs. Betsy F. W. Nichols
the Institute received a equest of $5,000 to constitute a scholarship callecd
The Nichols Scholarship in memory of her son William RIpley Nichols of
the Class of 1869, for sixteen years Professor of General Chemistry at the
Institute. Preference in the award is given to students in the course in

Cha es C. Nichols Scholarship (1904). By the will of Charles C. Nich-
ols, 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 main-
tain a scholarship in Electricity in memory of my husband, John Felt
Osgood."

George L. Parmielee 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
cooperation of alumni in various Technology centers in attracting to the
Institute students of exceptional abilty and promise from all parts of the
United States, several Regional Scholarships carrying an award of full
tuition have been established. These awards are oj en to American citizens
of good character and health whose standing In their preparatory school
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studies has been high. An applicant must have passed his entrance exami-
nations with a good record and have fulfilled all other requirements for
admission. Grants are renewable upon application for the second and
succeeding years providing the recipient maintains a satisfactory scholastic
record and continues to furnish evidence of financial need.

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 8800 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.

ohn P. Schenk1 Scholarship Fund (1922). By the will of Johanna
Paline Schenk, the Institute received a bequest of $20,000 "to be held in
trust to establish one or more scholarships in the Depa ment of Mechanical
Engineering" in memory of her father, John P. Schenki.

Thomas Sherwin Scholarship Fund (1871). Founded with a gif t of
85,000 from the English High School Association in memory of Thomas
Sherwin. Holders of this scholarship must be graduates of the English
High School of Boston and must be pursuing a regular course at the
Institute.

Samuel E. Tinkham Fund (1924). By a gift from the Boston Society
of Civil Engineers, this fund was established to aid a worthy student in
Civil Engineering. The Institute is required to advise the Society annually
of the disposition 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 Upham Scholarship Fund (1892). From Susan Upham the
Institute received a gift of $1,000, the income to be used "to assist students
deserving financial aid."

Vermont Scholarship (1924). From Redfield Proctor of the Class of
1902, the Institute received a gift of $6,000 to found a scholarship "in
memory of Vermonters who, having received their education at the Insti-
tute, served as engineers in the Armies of the Allies in the World War."
The Income is awarded annually to "some worthy student.. .preferably
from Vermont, who shall meet regular scholastic and other reuirements.

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 of my estate. . .to establish free scholarships in M.I.T. . . .
such persons enjoying benefit. . . shall be worthy young men of American
origi.I

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

Louis Welsabein Scholarship Fund (1915). By the will of Louis
Welasbein, the Institute received a bequest of $4,000 "to found a scholar-
ship to be awarded each year to a promising student, preference to be given
a Jewish boy in making the award." Since the donor was an architect, this
scholarship, in accordance with the wish of the Executor of the donor's
estate, is given if possible to Jewish students in the Department of Archi-
tecture.

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

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

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

Morrill Wyman lund (1915). By the will of Morrill Wyman the
Institute received a bequest, the income of which is "applied in aid of
deserving and promising students but without exclusion in regard to
rank, upon the understanding that if in after life the person receiving aid
shall find it possible, he shall reimburse the said fund for moneys so appled,
but there shall be no.egal obligation to make such reimbursement."

The Youth's Companion Scholarship (1926). Through its depart-
ment known as the Y. C. Lab, a junior national scientific society composed
of boys interested in ' , technical and scientific pursuits, the
Youth's Companion e hed a ur-year scholarship carrying full tuition
and laboratory fees. The award is made by the Governors of the Y.C.
Lab to an applicant who has passed the entrance requirements of the
Institute. Continuance of the scholarship during the second and succeeding
years depends upon the recipient maintaining a satisfactory scholastic
standing.

FELLOWSHIPS AND GRADUATE SCHOLARSHIPS
Graduate scholarships amounting to approximately forty thousand

dollars will be available in 1927-28 to assist students in pursuig 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 not later than the
first of March. This rule applies both to original applications and to
renewals of previous grants. If funds are available, applications for grants
will be considered during the school year.

An application for scholarship ad must be accompanied by an appli-
cation for a course of advanced study and an official transcript of the
applicant's college record, if these papers have not been filed previously.
Both applications 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 Scholarshipt.

In the award of graduate scholarships the committee will consider
first, the ability of the candidate to pursue advanced study and research;
second, his pe rneed. Scholarship awards become available in two
installments, nam 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 maintaining a satisfactory standard of
scholarship. If a satisfactory standard of scholarship is not maintained,
the grant may be declared as forfeited at the b of the term.

The awards made to students proceeding towards the Master's
degree will in general be in sums sufficient to cover the tuition, that is,
$800. The same 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.

Foreign traveling scholarships may be awarded to applicants who are
Institute graduates or who have served on the instructing staff et the
Institute.

The reciplent of a scholarship grant is expected to complete the
period of study for which he has received the grant. In case he discon-
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tinues his work before the end of such period he will be expected to refund
the entire amount of the grant received, unless released therefrom for
satisfactory reasons, by the Committee on Graduate Courses and Scholar-
ships.

ENDOWMENT FUNDS APPLICABLE .TO GRADUATE
SCHOLARSHIPS 1927-1928

Austin Fund. Founded by a bequest of Edward Austin, to assist meri-
torious 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 members of the Instructing
Staff who are working towards the Master's or Doctor's degrees.

Austin Research Fellowships. Two fellowships, each carrying an
award of $500 in addition to remission of tuition fees, are oen to candi-
dates for the degree of Doctor of Science or Doctor of P osophy who
have shown exceptional ability in the field of research.

Jonathan Whitney Fund. The income from this fund, established by
Francis B. Greene, is available for the purpose of aiding students who need
financial assistance in obtaining an education at the Institute. $2,000
available for tuition.

Malcolm Cotton Brown Fund. 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 dis-
tinguished himself is the award made for a second year to the same student.
Stipend $1,000.

Henry Saltonstall Scholarship Fund. Founded by the bequest of
Henry Saltonstall. The income to be used to aid students, whether under-
graduates or graduates, pursuing advanced courses. Stipend $550.

James Savage Fund. 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 knowledge taught in the Institute. Stipend
$600.

Susan H. Swett Fund. The income to be awarded to a graduate
student of the Institute, or of some similar institution of equal standing,
who, by his character, capacity, training, and attainments, shall give
evidence of special fitnss to pursue advanced study In some branch or
branches of knowledge taught In the Institute. Stipend $500.

Louis Francisco Verges Fund. The income to be awarded to a meri-
torious student, either graduate doing research in the field of the sugar
industry, or if there be no such candidate, an undergraduate in the Depart-
ment of Civil Engineering. Stipend $500.

Dalton Fund. 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 Vursue advanced chemical study and research,
especially applicable to textile industries. Stipend $300.

Moore Scholarship Fund. 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 Europe, especially in organic chemistry. Preference
will be shown to one who has distinguished himself in this subject while an
undergraduate. Stipend $350.

Ellen H. Richards Memorial Research Fund. 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 greatly
contributed. The income will be utilized by the Institute for the award
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of fellowships to advanced students competent to pursue this line of
research, for the employment of research assistants, and in such other
ways as will best ote investigation in the field in estion.

Richard Lee Russel Fund. Founded by Theodore . Russel in mem-
ory of his brother Richard Lee Russel. The income to be devoted to
assisting some worthy student of high standing in the department of
Civil Engineering to continue his studies at the Institute as a post-graduate
or undergraduate. Stipend $110.

Willard B. Perkins Fund. Founded by a bequest of Willard B.
Perkins, of the Class of '72. The income, amounting to one thousand dol-
lars, was available in 1919-1920 and every fourth year for a traveling
scholarship in Architecture.

Rebecca R. Joslin Graduate Scholarship Fund. The income from this
fund is available as a loan to students pursuing advanced work in Chemi-
cal Engineering. Any student receiving benefit from this fund is expected
to abstain from smoking and the use of tobacco in any form.

Collamore Fund. The income from the bequest of Helen Collamore
to be applied primarily to the aid of women students in graduate courses.
8650 available.

Henry Bromfleld Rogers Fund. 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 GRADUATE SCHOLARSHIPS, 1927-28
Swope Fellowships. 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 stud,
and one fellowship of $1,000 has been established for a similar purpose in
the Department of Physics.

du Pont Fellowship. Donated by the du Pont de Nemours Com-
pafiy, available 1927-28 for graduate students in Chemistry and Chemical

ngineering. Stipend $750.
Graduate Scholarship In Fuel and Gas Engineering. Offered jointly

y the Massachusetts Gas Company and the Boston Consolidated Gas
Company. Sti end $700.

Taveling ;ellowship 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.

Technology Plan Research. In connection with the Division of
Industrial Cooperation and Research, a fund of several thousand dollars
is available for the study of problems in pure science. With the aid of
this fund, problems in Physics and Chemistry are now being studied.

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

Research Fellowships In Automotive Engineering. Several fellow-
ships, each carrying a stipend of 11,000, are available to graduate students
properly qualified to undertake fundamental research in the field of
Automotive Engineering.

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 dis-
tinction, be appointed a fellow upon the recommendation of the Faculty.
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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 present
to the Secretary of the Committee on Graduate Courses and Scholar-
ships 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

Ftudelows 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 consultation
with the professor in charge of the department of study in which the
*ellowship was awarded.

PRIZRS
The following annual prizes are offered to the students of the Depart-

ment 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 Archi-
tectural Club on one of the regular conjunctive programs.

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

The F. W. Chandler Prizes. The gift of the alumni of the Department
and of Professor Chandler's friends. Five prizes of ten dollars each awarded
for sketch problems in the third, fourth and graduate years.

The "Class of 1904" Prize. The gift of the Class of 1904. A prize
of fifteen dollars awarded to a student in the junior class in design.

James Means Prize Fund. An annual prize Is to be given for an
essay on an aeronautical subject.

Rotch Prizes. The gift of Mr. Arthur Rutch. Two prizes of two
hundred dollars awarded at the end of the senior year to the relar and
the special student 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 graduating 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.

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.

William R. Ware Prizes. In memory of the founder of the depart-
ment. Fifty and twenty-five dollars for first and second prizes for week-
end conjunctive problems with Harvard and the Boston Architectural
Club.
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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 Ship-
pingawards a prize of one hundred dollars in gold annually to the student
gauating in Naval Architecture ard Marine Engineering who attains the

ghest average in scholarship thrt .ghout for the last two years of the
course. The prize is awarded to American citizens only.

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 educa.
tion. 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 laboratories 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
specialised subjects are largely excluded; for, while the latter are sometimes
important in special Industries, they are not essential to a broadly trained
engineer, who can readily acquire later the necessary technical knowledge.
The system of Instruction differs from the university plan of education
in that cultural studies are closely correlated and interwoven 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 element in culture and in life. Its courses
differ from those of many colleges, 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-elght to fifty hours each week.

Following the first, second or third year, certain of the professional
courses require attendance at summer class.

In addition to the prescribed subjects, all students In most regular
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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 60
to 126 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 Engineering. Course IV-A.
Biology and Public Health Course VII, with options in Biology and

Public Health and Industrial Bilogy.
Building Construction, Course XVII.
Chemical Engineering, Course X, with School of Chemical Engineering

Practice, X-B.
Chemistry, Course V.
Civil Engineering, Course I with options. (1) General; (2) Trans-

portation Engineering and (8) fHydro-electric Engineering.
Electrical Engineering, Course VI, with electives in professional

subjects in the fourth year. Also option in Communication Engineering,
VI-C and Cooperative Course in Electrical Engineering, VI-A.

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

Mechanical and Electrical, and dhemical Engineering.
General Science, Course IX-A.
General Engineering, Course IX-B.
Geology, Course XI.
Mathematics Course IX-C.
Mechanical Engineering, Course II, with electives in professional

subjects in the fourth year.
Mining Engeerig and Metallurgy (including Petroleum Produc-

tion), Course III, with options in Mining Engineering, Metallurgy and
Petroleum Production.

military Engineering.
Naval Architecture and Marine Engineering, Course XIII, with

an option in Ship Operatlon.
Physics, Course VIII.
Sanitary and Municipal Engineering, Course XI.

In most of these courses distinct options or electives in professional
subjects, as shown above, are offered which enable the student to con.
centrate 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,
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metallurgy, public health and Industrial biology serve to prepare students
as scientific experts and for professional positions in manufacturing estab-
lishments and government laboratories. Thorough 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.

The course in Architecture, with its two options in Architecture and
Architectural Engineering, is a course of an artistic as well as a scientific
character, involving a large amount of instruction and training 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 Architecture,
Option 1, and Building Construction are identical, in the first year. The
student therefore may change his course of study at any time before the
Leginning of the second year. In making the choice, of course, the primary
consideration 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 increasing his future pro-
fessional efficiency and even in the earlier years this has been the under-
lying purpose of most of the work. Without attempting 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 professons, professional summer schools are held in the departments
of Civil Engineerng and Mining and Metallurgy and Geology. The students
accompanied by instructors, give their time to field-work, 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,
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the entire field-work 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 problems of plane surveying-
for performing the field-work necessary for the making of large and small
scale topo a hic maps; and for the making of railroad location surveys.
Gardner's e is specially favorable for carrying on the field-work neces-
sary to hydrogaphic surveying. The Machias and East Machias rivers
are available or stream gagng 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 build-
ings consists -f an administration building connected by covered passages
with buildings on either side and in the rear. This group of buildings con-
tains 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 instruct-
ing 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 stu-
dents 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 sleep-
ing 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 atten-
dance throughout the camp session.

The camp is intended primarily for students of Courses I, XI, and
XV, Option 1, who are required to attend during the months of August and
September following their sophomore year. A limited number of students
from other courses having the requisite preparation may be admitted by
petition.

The tuition fee is $100 for 1'05, 1'06, 1'20 and 1'60 combined. The
cost of operating the camp during the session is shared equally by those
in attendance.

Summer School of Surveying for Miners and Geologists. Surveying,
1*10, which is given at the Summer Mining Camp at the Replogle Mine,
near Dover, N. J., includes topographic surveying, levelling and mine
surveying. It is required for students in Course III, Options 1 and 3,
between their second and third year; 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 unequalled situation with reference to mines, famous
geological exposures and topography. The fee is $100. Deposit for board
and incidental expenses is $85.

Summer School in Mining Practice. Mining Practice, 3'08, required
of all students in Course III, Options 1 and 3, 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 Metallurgical School. Plant Visits 3*60, required of all
students in Course III, Option 2, and any others planning to register for
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Metallurgy 3'41, '411, 343 or 8'431. A number of Metallurgical plants
in eastern Pennsylvania and New Jersey are visited. There is no regis-
tration fee, but each student will pay his own expenses, estimated at $75
round trip from Boston.

Summer School of Surveying. Students in Course III, Option 2,
and Course VI are required to take the Course in Surveying and Plotting,
l'02, in the early part of the summer following their second year. The
instruction is given in Cambridge and vicinity. The fee for this course
1s$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 com-
parison and require no attention from candidates for admission to the
Institute.)
1. Must pass examinations in:

Algebra (2)
Plane Geometry (1)
Solid Geometry
Trigonometry (M
Physics 1)
Eng sh (3)
Fo Language - ONE of the following combinations (a, b or c)

a French, elementary (2) and French, intermediate (1)
(b) German, elementary (2) and German, intermediate (1)
(c) French, elementary (2) and German, elementary (2)

2. Must pass examinaton or present school record of certificate grade in:
History (1)

3. Must ass xamination or present school record of passing grade in:

4. Must pass examination or present school record of passing grade for:
Electives

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

Electives may be offered from the following list: Others will be con-
sidered. (Application for the acceptance of other subjects may be addressed
to the Committee on Admissions.)

Biology (1
Botany 1
Zolo (1)
English, additional (1)
French, intermediate* (1)
German, intermediate* (1)
Histo additional (1)
Latin 2) (Not less than two units accepted)
S anlsn(1)
*4 offered in exces of the requirement under c.

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. Information in regard to
these examinations may be obtained by writing to the Secretary of the
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College Entrance Examination Board, 431 West 117th Street, New York,
N. Y.

In September the Institute conducts its own examinations which are
held in Cambridge only. Correspondence in regard to these examinations
and other questionL relatig to admission to the Institute or its 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.

C. 3. E. B. Examinations-June 20-25, 1927. The application for
examination must be addressed to the College Entrance Examination
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, 1927,
will be published by the Board about March 1.

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

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

C. E. E. B. Subjects
Mathematics A, or Al and A2
Chemistry
EnglishCp or and 2 or 1-2
French Cp 2
FrenchB
Mathematics C or (cd)
Mathematics D
German Cp 2
German B
History A to D inclusive
Physics
Mathematics B
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 Geom-

etry, C and D, but a record in Geometry CD will be accepted. If the single
examination in Geometry, CD., is taken, a record of at least 70 is required.

A record of 70 in Trigonometry is required in view of the importance
of the subject for Institute candidates and the fact that the College Board
ratings in this subject are relatively high in comparison with those in
Algebra and Geometry.

Candidates are expected to take If practicable, the divided examina-
tions in both French and German, but if the single examination Cp 8,
Is taken, a record of 60 or above will be accepted as covering both efement-
ary and intermediate.
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Schedule of Examinations to be Held at Institute In September
1927 and 1928

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

1927
September 14

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

September 15

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 16

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 17

9.00 a.m. to 11.00 a.m.
11.00 a.m. to 1.00 p.m.
2.00 p.m. to 4.00 p.m.

Wednesday

Thursday

Friday

Saturday

1928
September 12

Algebra
Physics

September 18

English
Plane Geometry
French (Elementary)

September 14

Solid Geometry
German (Elementary)
Trigonometry

September 15

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

Entrance Examination Fee. (See Page 33.)

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 Committee
on Admissions for blank forms on which to make application

Conditions. A candidate for admission in September of any year
must take at that time examinations in all subjects not already passed.
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Summer Courses In Entrance Subjects. The Institute offers summer
coures 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 Institute
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 subjects set for examina-
tion 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. Candidates should
be thoroughly grounded in fundamental principles, operations, and defini-
tions. A considerable portion of the mathematics 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 adsance for admission to se first year is as 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

in 1923 on the recommendation of a commission appointed by
the C ege Entrance Examination Board.

'.< requirements conform in substance to the recommendations of
the hdional Committee on Mathematical Requirements appointed in
1918 by the Mathematical Association of America.

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

Algebra to Quadratics (Mathematics Al)., (1) The meaning, use,
evaluation, and necessary transformations of sumple formulas, and the
derivation of such formulas from rules expressed In words. (2) The graph,
and graphical representation in general. The construction end Interpre-
tation of graphs. (3) Negative numbers; their meaning end use. (4) Linear

quations in one unknown quantity, and simultaneous linear equations
two unknown quantities, with verification of results. Problems.

(0) Rat~o, as a case of simple fractions; proportion, as a case of an equation
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between two ratios; variation. Problems. (6) The essentials of algebraic
technique. (7) Exponents and radicals; simple cases. (8) Numerical
trigonometry.

Quadratics and Beyond (Mathematics Ai). (1) Numerical and literal
uadratic equations in one unknown quantity. Problems. (2) The binomial
eorem for positive integral exponents, with applications. (3) Arithmetic

and geometric series. (4) Simultaneous linear equations in three unknown
quantities. (8) Simultaneous equations, consisting of one quadratic and
one linear equation, or of two quadratic equations of certain types. Graphs.
(6) Exponents and radicals. ) Logarithms.

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

text-books, 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 solution of numerous original exercises, including loci problems.
Applications to the mensuration of lines and plane surfaces.

scope of the requirement in Plane Geometry is indicated by a
syllabus shed by the College Entrance Examination Board. The
examin will consist partly of book propositions and partly of originals.
In the former type o on the candidate will be asked to give proofs of
standard theorems w are assumed to have been presented to him in
his course of study, or to reproduce 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 familar with such imortant geometrical facts as the
properties of the 80* and the 45* right trage

With regard to constructions, the candiae is expected to be able to
perform and to describe accurately those listed at the end of the sllabus

pulshed by the College Entrance Examination Board, and aso, as
orgnl, others based on these. He is not reuqred to give proofs of con-
stutosunless a proof is spcfically calle for by the question, and

such proofs will not be readdas constituting a part of the book-work
requiremen but will have te stat us of originals. The candidate is expected
to bepoid with ruler and compasses.

SldGeometry. The usual theorems and constructions of good
text-books, including the relations of planes and lines in space; the prop-
erties and measurement of prss, pyramids, cylinders, and cones; the
sphere and the spherical trage.

The solution of numerous orgnlexercises, including loci problems.
Aplications to the menuainof surfaces and solids.

Tescop of the requirement in Solid Geometry is indicated in a
syllabus ubshed by the College Entrance Examintion Board. The
examinato will consist partly of questions on book propositions and
partly of originals.

A summer course (MI) is given in this subject.
Plane Tlonometry. In this requirement are included the following

topics: (1) Defntion of the six tiometric functions of angles of any
magnitude, as ratios. The cmutinof five of these ratios from any
givyen one. Functions of 0*, 80* 4, 60*, 900, and of angles differing from
these by multiples of 90'. (2) Determination, by means of a diagram of
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such functions as sin (A+90*) in terms of the trigonometric functions of A.
(8) Circular measure of angles: length of an are in terms of the central
angle In radians. (4) Proofs of the fundamental formulas, and of simple
identities derived from them. (5) Solution of simple trigonometric equa-
tions. (8) Theory and use of logarithms, without the introduction 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 ht and oblique triangles (both with and without logarithms) with
spet reference to the applications. Value will be attached to the sys.
tematic arrangement of the work.

A summer course (.4) is given in this subject.
Chemistry. Applicants must present evidence of familiarity with

the rudiments 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
chemial substances, than to a knowledge of theoretical conceptions, such
as the determination of atomic and molecular weights, molecular structure
valence, etc. A certificate in Chemistry must indicate a passing grade and
must show 150 hours of work.

A summer course (500) is given in this subject.
Physics. The candidate will be expected to be familiar with the

fundamental 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 Ic com-
paratvely p ortant. Textbook instruction should be supplemented by
classroom exp ents. A sufficiently extended treatment of the subject
will be found in any of the principal textbooks now in use In secondary
schools. Ability to solve simple problems will be expected.

It is furthermore expected that the student will receive training in
laboratory work. Decciency 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, ch with the view of illustrating
and teaching fundamental laws and prciples rather than methods of
physical measurement. This work should preferably come during the
school year Immediately preceding the student's entrance. A satisfactory
selection may be made from Experiments 1 to 51 of the College Entrance
Examination Board.

A summer course (800) is given in this subject,
English. The examination in English is intended as a test of the

candidate'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 considerable amount of reading chosen from authors of recognised
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 In 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 ques-
tions of a literary sort are asked, they are intended rather as a test of the
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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 (Ri) is given in this subject.
French (Elementary). The requirement for Elementary French is a

systematic 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 under-
standing of easy spoken French Is regarded as an essential part of this
requirement.

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

anid idomatic English.
(b) Proficiency In elementary grammar, to be tested by the translation

of easy English nto 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
VWrbs.

A summer course (L61 and L60) is given in this subject.
French (Intermediate). This course should consist of recitations

pertly conducted in French. It should comprise a continuation of the
study of grammar, the study of a book on composition, translation into
French of coAnected passages, dictation, reading and translation of some
standard modem authors.

At the end if 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 (L61 and L60) is given in this subject.
German (Elementary). The requirement for Elementary German

is a systematic course of fou r fiye 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 idilomatic English.
(b) Proficiency in elementary grammar, to be tested by the translation

of easy into German, and by uestions on the following topics:
the c:njug )on and synopsis of the and of the more usual irregular
verbs; de on of readily classifi nouns, of adjectives, articles, pro.
nouns comparison of adjectives and adverbs; use of the more common

0stions; the sim ler uses of the modal auxiliaries; simple cases of
etdiourse, an the rules for the order of words.

A summer course (Li and LI8) is given in this subject.
German (Intermediate). Tins cuurbe should include a systematic

review of grammar. The reading, scientific as well as literary, should

J Zca Iet the trastioas frm Frah and German wl be wrttecorectendexp~mle Es~s: ad temepapr.way at any tIMe be exatnined as di
tional etdec in desmnn htudent's proficency in compoelium.
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become more difficult, and the syntax, idiom 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 under-
standingly any ordinary newspaper or magazine article of a literary or
popular scientific nature, to understand simple spoken German, and to
express simple thoughts in German with a good pronunciation.

A summer course (LBI and Lef) is given in this subject.
History. The History requirement may be met by presenting a

record of certificate grade or by passing the examination in any of the
following subjects: ancient, European, English 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 knowledge 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.

Each of the above subjects is intended to represent one year of his-
torical 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 yudgment on the pupil's part, rather than of mere
memorizing. 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 recognize
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 certificates
made out on forms supplied by the Institute.

Excuse from the elective requirement, or the acceptance of an equiva-
lent, 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
physiology; 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.

.... .... ..
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Elective Latin. Satisfactory evidence should be presented that the
applicant 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 common irregular verbs; reading, translation from Spanish into
English and from English into Spanish.

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, &n 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 examination 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 examina-
tion 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 a mission 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 subjects credited at entrance
and those which he has taken in college, with his grades; also a statement of
honorable dismissal (or its equivalent) or a certificate of graduation.
He should send sheets detached from his college catalogue describing
the subjects which he has pursued. 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 estimate the terms of his admissia and his probable deficiencies. This
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tabulation will also be helpful to the Committee on Admissions in deter-
mining his rating. As soon as his rating is determined, a report will be
snt 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 18, 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 subjects 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 concerned
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 consultation.

Students applying for admission with advanced standing to Course IV,
will be graded in design in accordance with their performance 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 present 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 corresponding subjects.

Admission of Special Students in Architecture. Applicants desiring
admission as special students in architecture must be college graduates;
or must be twenty-one years of age, with not less than three years' experi-
ence in an architect'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, perspec-
tive, and architectural history, unless these subjects have been passed
at the September examinations for advanced standing or excuse has
been obtamned on the basis of equivalent work acc shed elsewhere.
They will register for theory of architecture, freehand drawing, design,
and other professional courses. Satisfactory records must be obtained in
order to continue architectural subjects. All special students must also
register for freehand drawing. The first week of the course in freehand
drawing and the first problem in design will be considered as test exercises
to determine the standing of the student. The arrangement of subjects
must be a pproved by the head of the department and satisfactory records
obtained In order to continue architectural subjects. Special students
who desire to take the course in architectural engineering must pass or
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offer equivalents for the entrance examinations in mathematics and
physics.

REQUIREMENTS FOR THE DEGREE OF BACHELOR OF SCIENCE
To receive the Degree of Bachelor of Science 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 accompanied by an explana-
tory 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 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.

A degree of Master of Science is awarded upon the satisfactory com-
pletion 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.

Cooperation with Harvard University. The following agreement
is at present 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
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present a note of approval from the chairman of their committee to the
Dean of Graduate Students in order to obtain a letter of recommendation
to Harvard University.

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 coperation with the War Department of the Federal Government,

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 127-141.

UNDERGRADUATE COURSE SCHEDULES FOR 1926-1927
THE NUMBERING SYSTEM

Subjects are grouped and numbered according to the professional
course or department under which the instruction is given.

For description of subjects see pages 142 to 252.
Course or Department Numbers

Civil Engineering 1.00 to 1.99 (I)
Mechanical Engineering 2.00 to 2.99 (II)
Mining and Metallurgy 3.00 to 3.99 (III)
Architecture and Architectural Engineering 4.00 to 4.99(IV, IV-A)
Chemist 5.00 to 5.99 (V)
Electrici Engineering 6.00 to 6.99 (VI)
Biolgy and Public Health 7.00 to 7.99 (VII)
Physics 8.00 to 8.99 (VIII)
Chemical Engineering 10.00 to 10.99 X)
Geology 12.00 to 12.99 XII)
Naval Architecture and Marine Engineering 13.00 to 13.99 XIII)
Aeronautical Engineering 16.00 to 16.99 (XVI)
Building Construction 17.00 to 17.99 (XVII)
Drawing D1 to D99
Economics Ed1 to Ec99
English and History El to E99
Fuel and Gas Engineering F1 to F99
General Studies G1 to G99
Languages Li to L99
Mathematics M1 to M99
Military Science and Tactics MS1 to MS99
Hygiene PT1 to PT2

First number in a column indicates the number of class room hours
per term; the second number indicates the number of preparatory hours
per term for the average student.
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puRs

COURSE SCHEDULES

T YEAR. For all Courses (Except IV and XVII)

FIRST YEAR. COURSE XVII
First Term Second Term

15 Weeks 18 Weeks
A turDrawing 410........ ............. .... ... 48- 0
C ae 'ry501,02........................... 120 -78 120-75
D a Geome D21........................ 45-10

hE11, 12.......................... 45- 78 45-75
G s 4061 ..................... ................. 55- 0
Mt 1, M12...................... 45-90 45-90
Mhanical Drawing D ....................... 48- 0 .. .
Mitar Science 14811, M812.......................... 45- 0 0

aTrainin ,PT2 ........................... 20- 0 20
..................................... 60- 778

Hours of exercise and preparation: 750 -428+325 750 -485+315

.............................- .: , .:::::: .... , l.: ........ ------- ... .....

Firs Second Term
18 WeIs a 18 ekCh .02................... 120-75 120-7

D i....................... 48-0 45-10E . . . .. . 45-75 46-
M ...... 48-90 4-0

. . . 48- 0 ..- ..

y 8'1,' . . . . ..... 60- 75 -7
SDrawings D12 ................................ 48- 0

Hours of exercise and preparation: 750 -428+85 780-425+88

FIRST YEAR. COURSE IV
First Term Second Term

Architectural Histoiy 4'411, 4'412 ................... 80 -60 80 -60
D I4'712 ........................................ .. .180- 0
English El , 312 .................................... 46-78 4 - 78
FrenchL68 L64 .................................. 45- 90 48 -90
G phics 4'06.. .................................. . 90- 0
M h e M1 M12............................... 45-90 45-66
Mii M1tcienc 1SI, M812.......................... 45- 0 45- 0Pe ve 412....................................... 45- 0

P ca PT1, PT2. ............................ 20- 0
Sh and ows 411..... . . .................... 4-0
Theory of Architecture 4'811, 4'812................... 15- 0 15- 0

Hours of exercise and preparation: 740-425+815 740-425+815
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CIVIL ENGINEERING - COURSE I
The course in Civil Engineering is designed to give the student sound

training, both theoretical and practical, in the sciences upon which pro-
fessional practice is based. Particular care is taken to enforce the applica-
tion 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
surveys, and surveys for engineering construction; transportation engi-
neering, consisting of the building of railroads, highways, canals, docks,
harbors, and other works serving the purpose of commerce and trans-
portation; 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 classroom, the drafting-room, the
field and the testing laboratnry.

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 transportation engineering
in which more than usual attention is paid to railway and highway engi-
neering, 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 the fourth year.
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Applied Mechanics
Astronomy and Sph
D tive Geomet
E a and History
Grphc statics 187
Map Reading and T
Ma hematics M21.
Mechanism 2'01...
Military cience M
Physics 808, 8'04..
Surveying and Plott

First Term Second Term
15 Weeks 18 Weeks

2'15 ................................ 45-90
erleal Trigonometry 1'12. ... .. . ... .... 45 -60.. .
ryDal............................. 60- 45
B21.B22.......................... 45-75 48-75

A gooraphical Drawing 1'18..... 30- 0
22............................... 45- 90 45-90

................................... .80- 60
821, M822.......................... 45- 0 48- 0
................................... 60- 75 60- 75
ing 1'00,1013....................... 80-45 80- 0

Hours of exercise and nreparation: 750 .,860 4800 750 -845 -405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'06................................ 95- 5
Hydrorphic Surveying 1'60 .......................................... 75- 0
Plane urveyng '05............ ..................................... 90- 10
Railwav Pieldwork 120 .... .... ..... ...... 80- 0

THIRD YEAR
Option 1. General
Option 2. Transportation Engineering

First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 220............................. 45-90
Electrical Engineering, Elements 640 .................... 60 -90
Electrical Engneering Laboratory 6'89.................. . . 0 -80
Foundations P48......................................15-15
Geodesy 118......................................... 80-80
Geology 12'321, 12'822............................... 80 -15 45 -- 45
Hydraulics 162........... ................................. 45-75
Materials 143.............................................15-80
Political Econm 1Ec32......................... 45-- 45 45-45
Railway and Hig ngineering 121,1 80 -60 80-80
Railway Drafting 1'28, '24 . ....... .... . . . 60- 0 45- 0
Structures 1'40 ............. . . ........... ........... .......... 45 - 75
Testing Materials Laboratory 2'87 ...................... .... 20 - 10
General Study........................................ 80-80 80-0

Hours of exercise and preparation: 720 -845 +375 720 -850+870

THIRD YEAR
Option 8. Hydro-electric Engineering

First Term Second Term
15 Weeks 15 Weeks

Accounting Eco0...................................... 45-45
Applied Mechanics 220.............................. 45-90
Electrical Engineering, Eloments 6'40................... 60 -90
Electrical Engneering Laboratory 6'89................. .g .30-80
Foundations '48..................................... 15-15
Geodesy 1'18...................................... 80-80 .
Geology 12'821. 12822.............................. 0-15 45-44

rics 1'62 ................................. .. .. 45-75
aterials l'48.............. ..................... ... .. . 15-80

Political Ec oWom.Ec8l, F .*- -..'i. i45*-'45 48
Railway and hi~~wa Engineering 1211 -2..........0-4
Report Writin ..................................... .. so -
Structures 14.........................................45-75
Testing Materials Laboratory i7........... . ... ........ 20-10
General Study ...................................... 30 - 80 30 -80

Hours of exercise and preparation: 720-390+400 788-888+400

COURSE SCHEDULES

Civil Engineering - COURSE I - Continued
First Year. Page 60

SECOND YEAR ALL OPTIONS

Hours of exercise and orenaration: 720 -820+4400. 785-8884400
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Civil Engineering - COURSE I - Continued
FOURTH YEAR

Option 1. General
FirstTerm Second Term
15 Weeks 15 Weeks

rid l ' ' ............................. 105-- 0 75- 0
ff.and 1 abora 2'68.............. . 80-8
1d' .. ......................... ........... . .. 0R ineerV '46, 2 47 ..... .............. 60-10 - 80 - 45

yrolland atary Desn 1'79...... .............. .. ... 80- 0
Onan tary Engneering '75. 1'70 ........... 60 - 75 60-75Pavmento '85............................. 20- 25.. .

'ture 141,1'42................................... 60- 120 60-120
.... ... ... ... ... ... .... ... ... ... . . .. 105

........................... 80-8 -80
Hours of exercise and preparation: 720 -850 +370 720

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

First Term Second Term
15 Week: 15 Weeks

arfDesign '0,1.2....... ............... .. . ... l10b- 0 7s - 0
mistry ofR e 7 . 60 -

nee and ydraulic Laboratory 2'88. . . . ....... ... 80 - 0
rsng Construction and Estimates 1'25 ............. 80-45

.. 12. . ............................... 15-15
y D$n1'88............................ ... 45- 0

2'46, 2'47........................... 60-105 30 - 45
bIhw~ransportation 1'87.......................... .. 80-60

w y D ,28 ........ I...................... .. . 76 - 0
IayE eering 126,1'27...................... 30-80 30-60

[o end avements1'85............................. 20-25.
1'41.1'4................................... 60- 120 60-120

IghwyMae 1'86....................... .15-15

Study. ................................. 380-0 80
Hours of exercise and preparation: (2a) 720 -850370 720

(2b) 720 -880340 720

FOURTH YEAR
Option S. Hydro-electrlo Engineering

First Term Second Term
15 Weeks 15 Weeks

ridge Dei 511 1'512............................. 60- 0 g0- 0
4 O on@y 127..............,...............1 60
t onnandeDistrigiu t47.. nerg 4..... 08-60 .

and ydraulio Laboratory 2'681............. ... . 45-451 . ................................ 15- 15.. .
1~g n W46. 2'47 ........................... W 15 0 4

1'4. 421. ... ....................... 60-120 80-60
1wer nineeing 1.70, '71..................45-90 00-45

tdy. ................................ 80 -80 0 -0
Eours of exercise and preparation: 720-8*00+420 720

6



COURSE SCHEDULES

MECHANICAL ENGINEERNG -COURSE I
As Civil Engineering is the oldest and earliest developed branch of

the profession, so Mechanical Engineering ranks next in point of time and
development as the foundation of all industrial progress. It is essentially
the engineering of design and production in industry.

The course in Mechanical Engineering prepares the student to enter
any one of the various branches of that profession, i.e., engine design,
automotive design, locomotive construction, steam turbine engineering,
mill engineering, refrigeration, heating and ventilation, power plant
design, hydraulic engineering, factory construction,. production methods
and industrial management.

Sufficient training is given in Electrical Engineering subjects to enable
one to handle the ordinary problems which come to a mechanical engineer,

Much time is spent during the first two years on such fundamental
subjects as chemistry, physics, mathematics, mechanism, applied mechanics
and drawing, as a thorough knowledge of these subjects is essential to an
engineer.

The student is given a training in the mechanic arts sufficient to make
him familiar with the use of modern machine tools, foundry practice,
forging and pattern work, such knowledge being a requirement for a
successful designer of machinery.

LAtures on Heat Engineering, including theoretical thermodynamics,
on heat transmission, on heat treatment of metals, on the theory of
elasticity, and on materials of engineering, together with the laboratory
work which is arranged to parallel these lectures, 611 the time given to
professional work in the third year.

In the fourth year the student is offered the choice of several pro.
fessional electives; also the choice of one of the following options: Auto-
motive Engineering, Engine Design, Textile Engineering, Refrigeration,
Ordnance Engineering.

To subjects of general cultural value, like English, history, political
economy and general studies, nine hundred hours have been allotted, this
being a little less than one-seventh of the total time.

64
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Mechanica Engineering - COURSE II - Continued
First Yesr, Page 60
SECOND YEAR

First Trm Second Term
18 Weeks 15 Weeks

dM nicS '1 .................................. 45-90
and to E22.. 45-75 45-75

o 2'90.................................. ..- 4o- 0
FonsDra2'91.w ...... .................................. . ..
mci EDrawing8....... ........ .. . 9-

,tesM 1,M22................. 45-90 45-90
t an Drawing 2'10....... ... g90

g al, ~ eerig Equipment 2-04 ................. .. .. 1- 0
2 .. ................................... 4 690.. .
ce M 21, M822.......................... 45- 0

Makn 292 ...... .................... .. ... 30- 0
rl 8'i,0 . . . ........................... . -75 60-75

Surv 1'08 .............................;..:...... 80 - 0.. .

Hours of exercise and preparation: 780 -420 +880 750 -420 +330

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

... .220 2'. ................ ...... 45-90 45-75
Engi2neering, klements 6'40.................. .. .. 60 -9oHeat neerin2'4,2'42..............45-90 45-75

Heat na-eering 241................................. 80-30
M edg 270.................................... . 6- 0
Ma ool Laboratory 2951, 2'952................90 - 0 60 - 0
Materials of Engineering 2'30 ......................... ..... .80 -0
Mechanismof Machines 2'05................. 60-80 .
Political Economy Ec81, Ec32 ....................... 45 -45 48-4
Physical Chemistry 5'82.......... ............... 80-80
Genera Study.................... ............ 80 -80 80-80

Hours of exercise and preparation: 720 -875+845 720 -375+345

FOURTH YEAR. (General Coft)
irst Term Second Term
15 Weeks 18 Weeks

Dynamics of Machines 2'251 ........................... 30 - 60
Electrical E neering Laboratory 889............... 80-80 .

neering bortory'01, 260 ............. 60-60 60 - 60
Heat Engineering 2'43 ........................... 80 -

ulics 1'64 ............. .................. 4-90 .
Industrial P 2ants '781................................... 45-45
Industrial Plants 2782................................ . . . 60- 0
Machine Design 2'71.................................. 90- 0 ..
Mechanics of Engineering 2'26............................ .45-90
Power Plant Deig 2'58.............................. . . . 60 - 0
Production Meth 2'98 ................................. 15-15

Materials Laboratory 2'85 ...................... 60 -80

Study. ....................................... 80 -80 30-80
El ctv................................................ 105

Hours of exercise and preparation: 735 -878 +860 720
In the second term of the fourth year an elective from the following list is to be taken

by each student:
ELECTIVES

First Term Second Term
Aer utics16-76..................................... .. 3.80-80
AlI cation of X-Ray and Photo-Elasticity 8 -. ......... . 60 -
Auomatic Machinery 2-850............................... 80-80
Egeering Chemistry 584............................... . 60 - 0

Protection Eneering 2'851......................... .80-80
H ea nt 2 56................................... . 60 -

otiv gineering 2853............................ 0-80
ical Equipment of Buildings 2854............... .. .. 80-80

Steam rhine Bpgneering 2'85 . . 80- 30
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66 COURSE SCHEDULES

Mechanical Engineerlng - COURSE II - Continued
FOURTH YEAR

Option 1. Automotive
First Term Second Terr

18 Weeks 18 Weeks
Automobile Labcatqry 866........................... 80-80

n slf Machines 2'21 .......................... 80-60
Nerca -nulpeerina Laboratory6'89. .......... 80-80 .. .
n-een a ty M01.08....... ....... 60-60 o-s

OskU9 A b e 9................................ 48-45
Het g 4rn .............................. 80-60

,!fa.t..... I4............... .. 80- 0
'64................... .................. 45- 90

ndu&riato .2781................................... .-
2'711,2712......................0- 0 g0- 0

Mechanicsof neering 2'2 ............................ 45-00
Power PlantDe g '9 8................................ . .0- 0
Productio Methods 298................................ .. 18- 15
Testi Materials Laboratory 2'85 ................... 60-80
Gene Study. ............................... 80-80 30--80
Thesis ............................................... 105

Hours of exercise and preparation: 785 -875+860 720

FOURTH YEAR
Option 2. Engine Design

First Term Second Term
15 Weeks 15 Weeks

Dynamics of Machines 2'281 ........................... 30 -. 60
Electrical Engiring Laboratory 6'89................ 80- 30
Engine Desn2'77..................................... .90-4
Engineering boratory2801.2'02.................60-60 60-60

elneerng'48............................ 80-0
at en24............................ 80- 0

Hydra ' 8,84.................................4-0
Id Plants2781 ............................... .. 45-4

Machine1es.g.27 ............................ 860- 0.. .
Mechanics of 4ng9eering2'2 .......................... 0
Power Plant Dsin 9 8................................ . 60- 0
Production Met 2'98............................... ... 18-15
Testing M a ry 2'85.................. 0-80

eneral Stuy................................ 0-80 80-s
es.................................................. . 108

Hours of exercise and repation: 78-878+867

FOURTH YEAR
Option S. Teztile

First TOrm Secon
18 Weeks 1a We

ns M achines2'251........................... 80-60
ng aboat.. 19............. ... - .-

g rn 9881........... ............... 60 .. .0-.

..... ........ ....................... -9 .
nduial nts2'781........................... .. .. 4-4

4 .. ..1 ................................. 90 - 0
oia 2'6......................... .... .45-0
S2............................... .. . .60- 0

Production Methos 2'98......................... ....... . .. 18-
ryI. '85...................... 60 - 80 .. M

........................ 80- 80 - 80
T e l ...................................... i........ . .. 108

Hours of #zeros and rearation: 78M-u75F'l%

- , ..... .... .
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Mechanical Engineering -Course H - Continued
FOURTH TEAR

OPTION 4. RefrIgeration

s 6'89................... 80 -0 ..3..
bo ry 2.601, ................... 60- 0 80- 0

y iering2.8. .............................. 80- 60.. .- -64 ......... ,I.................... ....... 45- 90.. .
489InutilPats2.781................. . . 45-45

l h 2.71................ ................. 90- 0of I nering 2. ........................ 48-90
Prd cto2' --... --.... 0................. .. .- 0

2'~d 998 .................................. 1-5'49 ............................... 48- 78
0 0 i A biir~r 2'64 ............ ,............. .. ,,8 - 8oWa Lateia Labors ryb28..................... 60-80

'5I St 108u . . . ....... 80-80 30r--8
a. . . .. . . .. . ............. .. . ........ . . 105

Hours of exercise and preparation: 785 -73FI

ARMY ORDNANCE
This work begins with a summer session. Subjects oovered: Differ.

ential Equations, M72, a course of one hundred and ninety-five hours;
Mechanics 2'891, this course extending through a period of two hundred
and thirty-five hours, Chemistry 5*04S extending through a period of 90
hours.

Schedule for the Yoa
Summer Term First Term Second Term

15 Weeks 18 WeeksChemistry 5'04S. . ...... :.. 90- 0 ..
Chemistry of Powder and Exposioves'7.... . . . ... .. 0-0Chemistry Labora ry 5'81.,............... ........... 105- 0Differential Equat ons M72.................198
Electrical En neering, Elements 642......... .7.... ...- 7Electrical Engineering Laboratory 0-88 .... 60-90Heat Engineering 2.481, 2.471 ............. .. 45-75 4--00

0ahanis 2'891 ........................... 285 .
hanuisms 2.08.--------.................. . . . 90--0Ordnance Problems 2.892............... .. .. .. 120- 0Organic Chemistry 85-1, 552................ ..... 60-45 60-30Organic Chemical Laboratory 561........... .... 185- 0Power Laboratory 265...... ......................... b80-STheory of Elasticity 2.271, 2272............. .... 60-120 30-60Theory of Gyroscope M571................ .. .... 15-15

520 810 810
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COURSE SCHEDULES

Mecbanical ngeeing - COURSE II - Continued
AUTOMOTIVE ENGINEERING - GRADUATE

Pirs er

Autoo eig 2'801.2802.................... 1 45-90n=1,a nerln 812.............. -0
Automotive s109 8............................... 45-75

ymice of n es 2'24............................. 80-60
enITesting 671 ................................. 60-80

Hs reatment 2842, ............. s ................ 45- 0
Heat Treatment and Metallography 286.. . .. ... . . .
Mainnance ad n o Automotive Equipment 2'061 80 - 20

an ng resses 2'981.....................48-18
otor Vle Testing W2672............................

.e..........,............................... 45

Hours of exercise and preparation: 755

Second Term
15 Weeks
150- 0
45-90

60-20

75-45
288

770

TORPEDO DESIGN, UNITED STATES NAVY - GRADUATE
First Term Second Term
15 Weeks 15 WeekS

AeroE ne Laoratory S.......................... . . 0- 0
Aplcation of XPRay and Photelasticity& 8-4..,......... . . 60 - 0

Automatic achinery 2.07........................ 45-45
Automatic achin ry 2,08.............................. 60-60

namics of Machines i251 .... '...................... 80-60
neerinX Laboratory 2'601 .......................... 60-60 .

e 2'40, 2'42........................... 45-90 45-76
etment '4 ........... ..................... 45 - 0

achine D ,761.762........................... 90-80
noool.neerug .01 ...................... 80-80

e f nes 206........................... 80- 80
Physical M 2881 ..82..................... 80-o 120-80
Theory of the roscope 57............................ .. 15-80
Thermodynamics 5'7................................. ,80--80
Torpedoes 2'51 ......................................... 80-60

Hours of exercise and preparation: 780 -405+875 795-480+815
Researh of 800 hours between June 15 and December 15 of following year.

ORDNANCE DESIGN, UNITED STATES NAVY - GRADUATE

Adv
Airc
Dy

Hes

M
Ma
Me
Phy
Stru

First Term Second Term
15 Weeks 15 Week.

anced Mechanics and Theory of Elasticity 2'281, 2282. 46-120 45-120
raft Armament 16.48................................. 48- 78
amics of Machines 2'251..... ................. 80-60
trical E neering Laboratory 6'89.................. 80 - 30

eripr Ball ties M75................................ 80 -60
tTreatment 2841 45- 0
strial Appliatins of Electric Power 6'46. . . .......... . . .. 45 -80

~Iror Ballatics 229.................................. - 80-45
'7 De.n 2 71.........................90- 0..

ine D A ned 75........................... ... . 150 - 0
hanismof ac nes 2'06 .......................... 80 -80
sical M urgy 2'881, 2'82........................ 80 -80 120 -- 80
ctures ....................................... 4590 ..
ctural Al'n 1461............................... .. 45
ryofth e M57............................ . 15-30

Hours of exercise and preparation: 705 -37f +420 825 -495+880
Research of 300 hours between June 18 and December 15 o following year.
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MINING ENGINEERING AND METALLURGY

MINING ENGINEERING AND METALLURGY
Including Petroleum Production

COURSE III
The demands made upon engineers in mining engineering, metallurgy,

and petroleum engineering, call for training in a variety of lines. The
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 graduation with the expectation of carrying it on
successfully, while the broad foundation laid in scientific and engineering
subjects affords the general training needed in case he desires to engage
in technical enterprises 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.

Three optional courses are open to students.

Option 1. Mining Engineering. This covers the field of mining engi-
neering and includes courses of study in geology, mining methods and
economics and principles of mining, together with instruction in metal-
lurgical 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. 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 metal-
lography. Opportunity is given to specialize in iron and steel, copper and
non-ferrous metallurgy, in gold and silver or in metallography. Trips
followed by conferences and reports are made to mills, foundries and shops
in the vicinity.

Option 3. 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 methods of transportation of crude oil and gas and the storage
of oil. Emphasis is placed on the statistics which are of importance in the
study of petroleum economics from a world viewpoint,

...........
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70 COURSE SCHEDULES

Mining Engineering and Metallurgy-COURSE III-Continued
Option 1. Mining Engineering

First Year, Page 60

SECOND YEAR
irt To Second Term

15 15 Weekse
Englsh and History E21, 822......... ............ 45-75 45-75
ForWng 2901.................................--80- 0

athemtics M21, M22.............................. 45-90 45-
echanim 2,01........................................... 0-
Mar Science M821.MS22.....................45- 0 45- 0

og 1201..................................... 120- 80
Physics 80 0 .................................... 60-75 60

so.11.......;..........................105-80
tative als 512........................I.. .. .. 105-80

Hours of exercise and preparation: 750 -450 +800 750 -875+875

REQUIRED COURSES AT SUMMER MINING CAMP
SurveyIngl'10......... ................................... 345-15
Mining Practce .. .......... ......... .. .......... 45- 0

THIRD YEAR
First Term Second Term

15 We=ks 15 Weeks
AppledM hanics2'15,220........................... 45-90 45-90

mic 12'0............................... .. .. 7-- 45
Fire 8'a ....................-...-.- 0 8 . .

Geoog ....................................... 70- 4.
Mining Methods 801,8'02 ........................ 75-45 60-4
Ore Dresing 3'21. .............................. .. 4..5-
Ore Dressing Laboratory 8'22........................... . .. 75-
Political Economy Ec3, Ec32..................... 45-45 45-48
usatve Anal 5. 8........................ 105-80

n oaterials ratory 2'87......................... .20-10
Genea Study...................... -0-80

Hours of exercise and preparation: 720 -485 +285 720 -895+825

FOURTH YEAR
First Term Second Term

15 Weeks a Wees
Economics of Mining 808.............................. 60-45
Electrical Engineering Itboratory 6.85................. ....
Electrival Eneering, lements 640...........60-90

ln rng boratory 2611.............................. 80-15
2-eld 8 .128 ............................. 45-15

eat E ring 2'44. 45....................... 45-75 45-75
dra.S.l.68 ............................... 80-45

, r, Lead. etc.8412................. 75-45
eta ury ,Gold and Silver 842................ ...... . .. 75-80
t road steel .42.............. ...... 0-15

1 "',eof Mining8' ............................. .. . 45-
Stonar Structures 44. .......... ....-
gral dy...................................... 30-80 g0-80

ss........................................... -150

Hours of exercise and preparation: 785 -875+860 785
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Nining ngineering and Metalhurgy-COURSE nI-Continued
Option 2. Metallurgy

irst Year, Page 60
SECOND YEAR

First Term Second Term
15 Weeks 1a WeekHistory B21, 822 ......................... 45- 75 45- -7

....................................... s8 - 04.. .
....................................... ..--

1 30...................................... .. 18-60
M81,M22.......................48- 0 45- 0101 ... ............................. 120- 80

--S 8 -4+---.---------............. 60-78 60-7511.y......................... 108-80 .. ..

Hours of excise and preparation: 750 -450+800 780 .408+848

REQUIRED SUMMER COURSES

and v. .... ... .... ... ....... ... 70- a

THIRD YEAR
First Term Second Term

18 Weeks 18 Weeks..................................... 45- 45e a 2g-15,03.20 .......................... 45- 90 45-0

1...... .......................... g-.
4 - ....... 45-75 458 12..... .... 45- 15.

gi -- . - - . - - . . - -........ . . . ..- ..- 45- 80t , c82 .................... 45- 45 45- 45
iwtat2'87................... -.. 20-10# v 7.......................................80-8 0 80-80

Hours of exercise and preparation: 720 -405+315 7385-880+855

ROUIED SUMMER COURSEmetalugcal Plant Visitsa8.6 . ......................... ... 80--80

FOURTH YEAR
is T eco

eering. Elements 6.40 .................... 60 - 0
n aboratory 685.............. .. 45

5ts89..---......-........ .... -- 8............................... -80............................. ,.... -4.
e 2t I ive 8n r Metals 3.44.......... ...e an e t oot 8.45........... .... 80--1

Metallurgy an 84 ...................... 10 - 45
K w eto.m8.411 ..,............. 90-45 ,. .or

(b)Metallurgy and 8-481....................

n v study .................................... ... 80 0--8.. .u .... 68.. .. . . .. .
Ho. . .o. .. 60
Rours of eserVise and pepartion: 7M -876 +845 720
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Mining Engineering and Metallurgy-COURSE IH-Continued
Option 8. Petroleum Production

nst Year, Page 60

SECOND YEAR

First Term
15 Weeks

English and History B21, E22......................... . 45-75
For g 2-001............... ........................ 30- 0

Goog 12830.......................................
1athetcsM21, M22.............................. -0

g hs m 2'01. .. .. ;. . .. . ........................ .. ..
SScience M821, M822...................... 45 0

.1201 ................................ 120-30

. : ......................... 
60- 75

lHi r . ... . .... .............. . 105 - 80
uantitative A s sis 5'12. .. . ... .. . ... .. . .. .. .. .. .. .. .. ..

Hours of exercise and preparation: 750-450+800

Second Term
15 Weeks
45 -75

8 -68
45-90o

45- 0

60 -7

105 -8o

750-875+375

REQUIRD COURSES AT SUMMER MINING CAMP
Survey ing 10 ......... ............................................ 845- 15
M inIn ractice 3'08..F ................................................ 45- 0
Oi ie Visits 3-89 ........................... ....................... 50- 0

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'15 2'20. ...................... 45-90 45-90
Economic Geology 12'40............................... .. . 75 45
Geology 12'81............................... ........ .. ..
Lubricating and uel Oil Testing 5'88................... 45-15 .. .
Mini Methods 8'01,8'02................. 75-45 60-45
Ore D '28. ................ . . 45-30
Petroleum ugeri, Elements 8-81, 3-82 .............. 90-45 60 -45
Political Econgmy 1, Ec82.......................... 45-45
Testing Materials Laboratory 2'87. ..................... . 20-10
GeneralStudy........................................ 80-80 30-80

Hours of exercise and preparation: 720- 405+ 815 720- 880+ 840

FOURTH YEAR
First Term Second Term
15 Weeks 15 Wee

nomieof Mining 8'08.............................. 60-45
Ze neerg Laboratory'85.................. . . 80-45cl Rical neering, Elements 6'0.................... 60-90 .. . .

ringe 2s11 .......................... .. 8-1
ft"Gol 2'8o 8 .s8.................................. 45-15
Geol o and Petoleum 12'80.................... 60-45

Heat 2'44, 2'45............................ 45-75 45-75
H N -I. ........... .. ......................... 80-45 .
Ptroleum Prod' tion and Utilization '85, 8'86 ......... 75-80 71-80
Principles of Mi g 804................................ . 45--60

Structures 1'44................................ . 80--45
.. . .......I.... ...................... . . 80-- 80

Thesis.................................................1. .15

Hours of exercise and preparation: 720 - 875+845 720
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ARCHITECTURE - COURSE IV
The architect of today requires training in the creative, the con-

structive, and the executive aspects of his profession. Rarely is an indi-
vidual 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 archi-
tectural student. At the present time the Department offers courses cov-
ering 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 77; a description of the former (Course IV, Architecture)
follows herewith.

The Departwent 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 tl.is enviable accomplishment may be perpetuated and
that the graduates of the Department may have the best possible prepara-
tion for their years of practice, a five-year course has 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 requirements of our schedule that has been performed
elsewhere. The latter will correspondingly find that as a rule their experi-
ence as draughtsmen will qualify them to take the more advanced pro-
fessional courses in design, freehand drawing or color (see requirements
for special students on page 57). 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 par-
ticularly to the courses in design, modelling, color and freehand drawing
where individual criticism at the draughting board is accompanied by
careful direction in the use of our exceptional library material.

Lost 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 increasingly upon
their own resources, only receiving criticism when satisfactory 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 with
that of students from other institutions are provided by the conjunctive

-- I ] -------- --- 1, _ "
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problems shared with the Harvard School of Architecture 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
Pontainebleau Scholarships and a Traveling Fellowship entitling the
student to a year's travel in Europe.

All drawings and designs made during the course become the property
of the Department to be retained, published, exhibited, or returned at the
discretion of the Department.

Architecture - COURSE IV
FOUR YEaR COURSE

FIRST YEAR (Discontinued June 1927)

SECOND YEAR (Discontinued after 1928)

First Term Second Term
15 Weeks 15 WeeksA Hed Mechais 2'17,2*18...................... 45-75 45-75) iteural1ito 4-421,4'422........................18-80 15-80as 14 71 ,.. ........................ 180-0 228- 0

Bu 45-75 45-75
Prleaabawn 42. 4*022 ................... so- 0 60- 0Ench istory 2......................... 45-75

M acin 4 4'022......................4 5- 0 60- 0
Thoro c r 482,483.............1-1

Ho@r of exercise and preparation: 720 -450+270 720-525+195

REQUIRBD SUMMER COURSE
0e Praetlee 4'81 100 -0

THIRD YEAR (Discontinued after 1929)

Fi1 erm d15 Week
BuildingCon 4*80.... ............ 15-15

olorThe 4'081,4'0821........... 1-45 16-45constructive r 11, 4'812.... ............... go - 0 105- 0DeinII 4' 71, 82. . ................. .... 1 2,91- 0C a nandArt4'461,4-46.......... . 10-0 4--F 1dIhawl 4'081,4'082 ......................... 6o- 0 so- o072. ............................. 45- 0 45- 0
y W081 42..................... 45 45-4Theoryure ppo1,4'8-.......... 16 0-15 7 518

Hours of exercise and preparationi 720 -840 +i80 720 -5611+106

.... .... ..



ARCHITECTURE

Architecture - COURSE IV - Continued
Four Year Course - Continued

FOURTH YEAR (Discontinued after 1980)
First Term Second Term
18 Weeks 18 Weeks

D, and A cation 4'001, 4'092 .............. 15-80 15-60
:7 4734-0 878 - 0

'042.................. 9- 0 90- 0
A0449 ........................ .. 1 - 180Z,401. ......................... 80-45

ttue 4'52............................ .i.- 0
on a '1, n 4'242...................... 15-15 15-15

Hours of exercise and preparation: 720 -540+180 720 --870+150

FIVE YEAR COURSE-Beginning September 1927

FIRST YEAR (In effect 1927-28)

Arc tural Hist
14112...
E12.

L68 L64.
4'06....

itrSencel
Tersectlve 4 12..

Physical Trainingr
a an d ado,

ofArchitec

First Term Second Term
ory4'411,4'412..................... 80- 60 80- 60
.................. I....... ..... .. .. 180 - 0
.................. .......... 45-78 45-75
............. 45-90 45-90

......................... 90- 0.. .
90 0012.. ..................... 45-90 4-90

ll,141............ 45 - 0 45- 0
. . . ....... .......... ...... 4 - 0

ture 4'811, 4'812.................... 15- 0

Hours of exercise and preparation: 740-428+315 740-425+815

SECOND YEAR (In effect 1928-29)

First Term Second Term
15 Weeks 18 Weeks

A led Mec cs2'17, 2'18 .......................... 45-75 45-75
Aidte tur itory 4'421, 4422....................... 15-80 15-80

14'7 4' ........... .................... 180- 0 180 - 0
.211 E 2 . . ................................... 45- 78 45 -75

4idDawi 't, V021, 4'022. ........................ 60- 0 60- 0
cL68 . . ............ 80 -45 80.-:45

Al, M2.............. 45 - 0 45- 0
11, 4'212 ............................. 45- 0 48- 0

Theory cttture 4'821, 4'822 .................... 158-1 15-18

Hours of exercise and preparation: 720 -480+240 720-480+240

REQUIRED SUMMER COURSE (Following Second Year)
Office Practice 4'10 100 hra.

75
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Architecture - COURSE IV - Continued

Five Year Course- (Continued)

THIRD YEAR (In effect 1929-30)
First Term Second Term
15 Weeks 15 Weeks

Building Construction 4'80 ........... ......... 15-15
Constructive Des 4'811. 4'812 ....... ......... 105- 0 105- 0
DesignII 82 ................................ 195- 0 225- 0
European CIvlauon and Art 4'461, 4-462............... 45-60 45-60

ndDra 4081, 4'082........................ 60- 0
,odl 072.. . ..... ............ 45- 0 46-

Po c81,Ec2....... .............. 45-45 45-M
Public8 ...... ............................. 30-80
Theory of tecture 4'881, 4882.................. 80- 0 80- 0

Hours of exercise and preparation: 720-570+150 720-585+185

FOURTH YEAR (In effect 198041)

First Term Second Term
15 Weeks 15 Weeks

Acoustics, Illumination and Color 8'06 ................ 15-80
Color, Theory and Exercises .......... . ........ 15-45 i5-45
DesgnIV4141, 4742 ................................ 315- 0 380- 0
Euro n Cvliation and Art 4'471, 4'472 . . ..... 45-60 45-60
P and Drawing 4'041,4'042........................ 60- 0 60- 0
Geology of Materials 12'49............................. 15-80
Mechanical Equipment of Buildings........................ . 60-45
Professional Relations................................... .15- 15
Report Writing ............................... 80-30
Theory of Architecture 4841, 4842..................80- 0 30- 0

Hours of exercise and preparation: 720-525+195 720-555+165

FIFTH YEAR (In effect 198142)

First Term Second Term
15 Weeks 15 Weeks

Architectural Humanities 4'51............................15-15
rDe and A lication ....................... 15-60 i5 - 60

DegnV 4M1, 4'79. 3 .............................. 75- 0 175- 0
European Civilization and Art 4481. 4'482...............80 - 45 30 -45
Figure Composition 4'052............................... . 90- 0

and D r 'g051............................... 90- 0
Philosophy of Arcitecture 4'52.. .......................... .15-..
Town Panning....................................... 80-45 2. ..
Thesis.............................................. 275- 0

Hours of exercise and preparation: 720-555+165 720-600+120
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COURSE 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 rein-
forced concrete somewhat later, opened hitherto undreamed of possi-
bilities 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 engineer.

Every important architectural structure today is the result of three
elements working in close association with one another; first the design-
ing element which is the real creative element, second the engineering
element which controls the design of the structure, and lastly the adminis-
trative 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 architectural construction, or it may be sought in the
services of a consulting 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 and in architecture. In addition 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 structural analysis and design
develop the student's initiative and imagination, 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 atmos-
phere of the architectural department where the student is constantly in
touch with the men working in Course IV.

The student who elects IV-A should be interested in mathematics

*Dsenltion adopted by the Association of Collegiate Schools of Architecture, May
191. Architectural Engineering: " Essentially an engain course, giving fundamental
and comprehensive t ng in engineering and including su cient preparation in Archi-
tecture to put the student in full sympathy with the ideals of the architect, but with no
attempt to give him facility in Architectural Design."
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and their 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.
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Architectural Engineering -COURSE IV-A
First Year, Page 60

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2-15, 220........................... 46-90 45-90
Architectural History 4.411, 4'412 ................... *.. 80-60 80-60
Bul ng Construction 480 ............................ 15-1
E and History E21, 822 . 45-75 45-78

1.udry 2 .................. .. 80- 0
M atics M2 2............................... 4-90 48-90

tarY Science M821, M822 ......................... 45- 0 46- 0
4'18.......................................... 15-4 .

8 o 8'04..................................... 60- 75
I ral Drawing 4'90............................... . .. 60- 0

Hours of exercise and preparation: 750 - 300+450 750 - 360+ 390

THIRD YEAR
First Term Second Term
15 Weeks 18 Weeks

Ao t, Illuminaton and Color 8'06................... 1-80 .
A i Mechanics 2.20,2'11.......................... 45-90 45-90

tectural History 4'421 4'422 ............ ,.,........ 16 - 80 15 -80
European Civillsation and Art 4-461, 4462............... 45-60 45-60
Gooloof Materials 1249............................. 15-80 .
M A. 1'43.......................................... 15-80

Practice4'22 ............................. 90- 0
gmRony Ec 82.................... 45-4 45-45

Report Wring 88 ........................... 80- 30
Structural Des4gn4911, 4'912. ........................ 105- 0 150- 0
Struct 1.40.......................................... . . 45-75
Surve l' ........................................... - 80- 0

Hours of exercise and preparation: 720 -405+815 720 -800+380

FOURTH YEAR

Estimating 4'25....
Hydraulics 1.68....
Mechanical Bquipm

fessional Relatio
Reorced Concrete
Structural Design 4'
Structures 1'41, 142
Testing Materials L

... .a ...

Geea tudy.

First Term Second Term
15 Weeks 18 Weeks

... .................. . - --........ 15- 80

................................... 80- 48
ent of Buildngs 2'59.................. .. .. 60-45
ns 441, 4242...................... 15-15 15-15

Design 2'891, 2'892 .............. 105- 0 90- 0
921,4922..................... 120- 0 19- 0
2................................. 60-120 30-60
aboratory 2'861................... 80-80
aboratory (Concrete) 2.862 .......... 80-15 ..

....................................2 80-80 80.---80

Hours of exercise and preparation: 720,-488+285 720

79
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CHEMISTRY - COURSE V
The curriculum in Chemistry includes a large number of individual

courses in Chemistry, most of which are general and fundamental 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, theoretical
and industrial chemistry. Instruction in mathematics, physics, and
German is included in the course. This fundamental 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 subjects designated as " Research Problems " in
the third and fourth years, as well as the thesis required of all students, are
intended to develop ability in research. In these subjects each student is
assigned a problem of not great difficulty which he is expected to plan and
execute, with reasonable aid from an instructor. It is required to present
the results of the investigation in a careful and concise report. The exten-
sive equipment 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.

Graduates should be prepared to take responsible parts in the estab-
lishment or development of industries which involve an application of
chemical principles, to deal with problems of public welfare, to engage in
research, or to continue their scientific education as graduate students.

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 and Organic Chemistry.
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Chemistry - COURSE V - Continued
pint Year, Page 60

AEQUIRED SUMMER COURSE (Voliowing First Year)
Qualitative Analyia 6'10, 210-40

SECOND YEAR
Term Second Term
wvx 16 Weeks

Enlsband History 21,22........... . . 48-7a 485-75
. . . . . . . . 48-7 -78

M1.M2........... ......... 48-90 46-90
821,MS2e2.....,.................... 48- 0 48- 0

. ......... 60-75 80-75
yie nalydsi5.12,-1..*...................... 105- 80 105- 80

1. (910 12.881 .............. 80-80
a. n 108............... 45- 15
lb. Opti lnationsof Ohemica Preclpitates 12.20. . 45-15
-2. Bology and Beteriology 7.28, 7.291 ................. 45-15 4- 1

Hours of exercise and preparation 760- 375+ 378 750 - 390+860
750 - 890 + 360

THIRD YEAR
First T Second Term
1 sWee 18 Week.

Cbemlcal Literature 11......... ............... 80-48
e lPrinc 'e18, 85........................ 75-90 78- 90

Ga A A s .1 ..................................... 1 - 15
aChemisty 110.201............................ -. 60-60

Oran. Ch .2i....5 . ................... 60-45 60-80
aQh ca l borao 6.61, .82 ........ ...... 18- 0 198- 0

al Economy 1Ec2. ....... 4-45 45-48
Industrial an of Quantitative Analys .14... 45-45

t e 40.................................. 80- 18
Hour of exercise andpreparaton:7848+3080-80

Houre of exercise and preparation: 7858-48 +800 720 -468+288

Students credited with $1ementary and Intermediate French upon entrance will
taWe 5lementry qnd ~nen latGem .t cree with Elementary and Intermediate German upon entrance will
taue EMementary renh.

w till redtd l with Elementary French and Elementary German upon entrance
will te nemdaeGerman.
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Chemistry - COURSE V - Continued
FOURTH YEAR

ical Ll r' Tehnique 5192..................... 15-15
"........................... 45-805'98.............................

du aChei . 10-211.......................4545
M le Chemis 5-06..............................

grarap y8 1 .................................. 60- 15
on emstry5'79..............................

face and Colloid Chemistry 5'869.......................
9 81,5952 ................................... 285

5'96............................... .. .............................. 80-80

720

_Second Term
15 Weeks

80-80

45-48i6-ih

80-15
815

15-15
.. 10..105

72

ELECTIVE SUBJECTS
Chemist of Foods 5'251 Either Term 48- 1
Electri Egineering, Elements 640 Either Term 60 - 90
Food Analysis 26.. ither erm 78- 0
Lubrication and Fuel 1 Testing '88.. . .:.. .Eilher 45 - 18
Optical Methods '29. ................ .. Either Term 80 - 15

First Term Second Term
Heat Measurements 810 ..... 60 -80 Mathematics M87 ............ 45 - 90
Industrial Chemical Labora- Metallurgy of Common Metals

tory 10'26. ....... 105-0 84 ........... 45-45
Mathematics M86.. . . .. . 45 - 90 Powder and 'Explosives 5'5a7 . 0 - 30
Proximate Analysis -830. ..... 90 -80

Optio7al subjects other than those listed above may be taken with the approval of
the head o the Department of Chemistry.

Graduate courses in Chemistry may be elected with the consent of the instructors in
charge of the several courses.

82
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ELECTRICAL ENGINEERING -COURSE VI
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 principles of steam engineer-
ing, hydraulic power engineering, the designing of structures and machines
and of political economy. The electrical engineering instruction of the
junior and senior 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 rdientific branches studied. The electrical testing
laboratories and the laboratories devoted to electrical machinery are com-
ponent parts of the equipment. These laboratories are extensively equipped
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 consideration the methods and tests of fundamental importance and
questions of economy of time and precision of results. It culminates in a
thesis re4 uiring originality and the application of acquired technique.

The importance of work of the nature of scientific research is empha.
sized. Research laboratories are provided and meetings are held monthly,
at which the progress of research work b '.g carried on is reported and
discussed. The historical development of the electrical sciences and arts is
discussed in monthly meetings of an electrical engineering seminar. These
meetings are open to all students.

Under present regulations no students will be admitted 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.

83
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Electrical Engineering - COURSE VI - Conftinued
1irt Year, Page 6
SECOND YEAR

ST& Second er
AIled M Pe 2'16.......................... ....~ ta gtaorigPrinciples6'00.. ............... .. .. 7-

ad M 21 . .. ................ 45-75 48-78
ndr ..s ......... ......................... .. .. o- 0

1 hgooiaboratory 941,942................60- 0 s8- 0
2 . . ................... 4 -90 4 -90

-M rs 821, M2 1.......................48- 0 48- 0

8'08,8'04.................................... 60-78 60-7

Hours of exercise and preparation 750 -420+880 780-800+890

REQUIRED SUMMER COURSE
Surveying and Plotting, 102,70 -

THIRD YEAR
First Term Second Term
15 Weeks 18 WeeksId ' 2'22........................... 45- 90 45- 7n36'0,61.............. 00-75 75-7

ct 1" e6'01,6'02.............. 45-60 75-90
at eng ,412'45 .......................... 45-90 45-90

M ts . ............................... 80-60
ot nomy'Ec8,.Ec82.....................48-48 48-45

Gen a ........................................ .80- 80
Hours of exercise and preparation: 720 -800+420 720 -818+405

FOURTH YEAR
First Term Second Term
1 Weeks 15 Weeks

r ngle Ibg6'72...............90- 0
'vecrIca E not les 608,8'04........ 90-120 75-105

E' aoto r 5..........................4-80
.. . .. . . ............................ .. . 45- 76

ofessionalE ective............................ 45-90
.. . .. ... .................................. . . 1naStudy................................... 80-80 .._..

Hours of exercise and preparation: 720 -800+420 720

PROFESSIONAL ELECTIVES
First Term Second Term
18 Weeks 18 Weeks

Central t a D S222.............................. 4-90
S.45-0Elec E 6'28~.................. . . 5 8

Electrical ahoratpry 6'80 .................. Either term
Elect MnsrD '21,252 .................. 45-90 45-90
Eei wa 624................................. 45- 90

16* 7...... ,....................... .. .... 45- 90.. .
6dus 1 ons of Electri Power 0-21... ........ 454--0Power no n 6'20......................... 45-90

'100 Como cation 6'282.............45-0
ls6' cation &281.................- 48.

6.20................................. One Term only
18-18

Subior in Math tics, Physics and certain other branches may be substituted by
a pq fwod cds who wish to emphasis. the Research related to theIr

thesis mao Jackson substitute additional thesis research forone or bot f he rtsileetvs
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ELECTRCAL ENGINEERIG - VI-C
Students, who wish to follow particu'.arly the theory and practice under-

lying Electrical Communication, may register for the Electrical Communi-
cation Option at the beginning of the junior year. For admission to this
option, a student must have completed the first two years of the under-
graduate Course VI at the Institute, or their equivalent.

The option embraces work covering wire telephony, carrier telephony
and radio telephony, also wire telephy, carrier telegraphy and radio
telegraphy. Te properties and engineering applications of electron tubes
are al" Iicluded.

Eletrial Communication Option VI-C

Bame s regular Cowrs. VI to the beginning of third year.

THIRD YEAR
FirtTerm Second Term
1 ek 15 Weeks

Onicatio Principle '801, 6'802.. . . . 90 48- 90
0, nngieng LAbog7tory 60. 671............ 90-75 75-7

, '0,602..........45-60 75-UG0
H ....... ......... .............. 8- 90ng, Ec82.........*0................ 45 -0 47 5=-4

77..................................... 45- 75ne y.......................................... . 80-80

Hours of exercise and preparation: 720 -800 +420 720-818+405

FOURTH YEAR
First Term Second Term
15 Weeks 18 Weeks

Co tion. ple. 6311 6'312 .... 45 - 60 45- 60
a *tor 88, '882...... 45- 60 45 -80

6' .................. 90- 120
6'72 .................. 90- 90

nB 304...................... 0-80 4.-9.eticWave Propagation'2 42................... .30 - 48
. . . ... .... . .. 45- 75,Seehad~diio805................ .. . 45 -90

neral Study ............... ................. 80-3 0
Howrs of exercis. rnnd preparation: 720 -880+390 720



ELECTRICAL ENGINEERNG - COURSE VI-A
Option 1, Manufacturing. In co-operation with the General Electric

Company.
Option , Public Utilities.

(a) Light and Power. In co-operation with the Edison Electric
Illumiating Comr any of Boston.

(b) Trapsportion. co-operation with the Boston Elevated
Railway.

(c) Power Systems - Construction and Operation. In co-operation
with Stone and Webster, Inc.

Option 8. Communications. In co-operation with the Bell Telephone
System in New York City.
The Institute offers three distinct co-operative courses in Electrical

Engineering. Option I affords training for the technical and executive
responsibilities of electrical manufacturing industries. All of the manu-
facturing practice is taken at the General Electric Company's plants in
Lynn, Schenectady, Pittsfield and Erie. Options 2 and 3 offer a training
of like nature for the technical and executive responsibilities in the opera-
tion of public utilities and communications systems. For those who wish
to go into the distribution of light and power, practical experience may be
obtained with the Edison Company. Where similar experience is desired
on the planning and construction of power systems, it may be obtained
with Stone and Webster. For those desiring to go into electric railway
work, experience with the Boston Elevated Railway is available.

Each course covers a period of five years, the first two being similar to
Course VI, the last three being equally divided between instruction at the
Institute and practical training in the shops of the General Electric Com-
pany or in the plants of the Boston Edison Company, Boston Elevated
Railway, Stone and 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 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 admin-
istrative 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 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 aptitudes.

The successful completion of the courses leads to the degree of Master
of Science, together with the Bachelor's degree as of the preceding year.

........... .................. ............ .......................... .................. - -----
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The number of men who may be admitted to the co-operative training
each year Is at present limited to sixty men. Candidates for admission are
subject to the approval of both the Institute and the co-operating com-
panies. 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 to 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 may be admitted to advanced standing at the beginning of the
co-operative training. Students in training at the plants are subject to
the hsual regulations of the company. They receive regular compensation
for their work, the total of which, considerably exceeds the tuition charges
for the three years of co-operation. The work in the shops, testing depart-
ments and engineering divisions is supplemented 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 co-operating 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 num-
ber 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 co-operating company
while the other is at the Institute in Cambridge.
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Summer 1927 First Term
At M. I. T. At Works

ALL OPTIONS AT M. . T. 10 Weeks 19 Weeks
A pplied Mechanics 2'20, 2'22................ 45-90
Electrical Engineering Laboratory 6'76. 6-77T. . 65-40
Electrical Engineering, Principles 6'01T. 6'028 . 45-60
Heat Engineering 2'441, 2'45 ............... 45-90
Mathematics M81 ..........................
Political Economy Ec82 ....................
Testing Materials Laboratory 2'371

(last 5 weeks) ............................
MANUFACTURING OPTION (1)

At General Electrie Works
Committee Work 0441 .................... 3.. ... 80-60
Electrical Engineering, Principles 6'021....... ...... 30-60
Manufacturing Practice 6-901 ................ ... 48 hrs.p.w.
PUBLIC UTILITY OPTION (3)

At Edison Plants
Committee Work 0441..................... . .. ... 80-60
Electrical Engineering, Principles 6'021....... ...... 30-60
Public Utility Practice 6'911................. ...... 48 hrs.p.w.

At Boston Elevated Railway
Committee Work 0441 . .................. 80-60
Electrical Engineering, Principles 6'021 ..... .. 80-60
Public Utility Practice 6'921...................... 48 hrs.p.w.

At Stone & Webster
Committee Work 0441 ...................... .. 30-60
Electrical Engineering, Principles 6'021.. . . .3...... 80-60
Public Utility Practice 6'931 .............. ..... 48 hrs.p.w.
COMMUNICATIONS OPTION (8)

At Western Electric Co.
Committee Work 0441.................... .. .. 30-00
Electrical Engineering Principles 6'021. ........... 30-60
Communications Practice 6'941....... .......... 48 hrs.p.w.

Second Term
At M. I. T.

15 Weeks
45-7
40-85
75-90
45-90
30-60
45-45

20-25

Vacations: June a - June 13, 1927, Inclusive
ug t 2 - September '5, 1937, inclusive

Apr 18 - April 23, 198, Inclusive

88 COURSE SCHEDULES

COURSE VI-A - Continued
In preparation for this curriculum students must have completed the first yearof

the undergraduate Electrical Engineering Course (VI) at the Institute, or the equivalent.

REQUIRED SUMMER COURSE (Folowing Fist Year)
Options 2 and S. Surveying and Plotting 1070-4

SECOND YEAR
First Term Second Term
At M. I. T. At M.L T.

L OPTIONS AT M. I. T. 1 Weeks 18 Weeks
ppled Mwbnc WI..0-60M, ch nice 2'16 ................................ 8 6 . .
0 Etrical nginee Principles6'00.....................

cal neerin Laboratory6'8..................... .85-2.
ha sto .E22......................... 45-75 45-78

a M21 M22.............................. 45-90 48-90
e raling and Machine Drawing 2121...... 90- 0

M h s 2' ...................................... 45- 90
o Science M821, M822..........................48- 0 45- 0

P 808.8'04. ............................. 60--7 0-75
tical Economy Ec4................................. 45-48

750-860 +390 750-80 +400

GROUP A
THIRD YEAR
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COURSE VI-A - Continued
GROUP B

THIRD YEAR

Summer 1927 First Term Second Term
At Works At M. 1. T. At Work,

ON .AT . 15 Weeks 15 Weeks s Weeks
le n . .45--90

ca rcles6'02......... ........ 75-90 .. .
n0 10 Aboritory6'76....... .. 7.. 5-40 .

S1........................... 45- 90
4 s 1 . . ........... . .. 80-60 .. .

S nomyBc2...... .. 45--45

OA loN (1)

" 2...................... 20 - 4 . . . .
,9orV Raseh Li'tmG448........ 8-6

HlectlciJ Wrlneeiluf Principlea 6'01T, 6'081.. 80 -75 .. .. 80 -75
Mn tuig Practice6901, 6'902........48 hrs.p.w. .. .. 48 hra.p.w.

TT OPTION (3)

... ................... 20-40 ..
ng 0448. ...... ..... .. .. 30-60

ng P es01T 6'081 80-75 .. .. 30 -75
Public UtilitY Practice 6'911, 6-912 ........... 48 hrs.p.w .. .. 48 hrs.p.w.

~ Bo.~~q~a~d Railway204
B2 .jttue . .4......... 20 -4

Prtriincile '1 , P'81. .0 -75 30 -75
btlit : Prate 6'921. 6'922........... 48 hrs.p.w. .. .. 48 hrs. p.w.

m... ........ ........ 20-40 ..
ontopor Egs Literature 0448........... .. .. 30-60

Plectril Rr c, Principles 6'01T, 6'081.. 80 -75 .. .. 30 -75
bc 981, 6'982........... 48 hrs.p.w. .. .. 48 hra.p.w.

COMUNICATIONS OPTION (3)
At lecrieCo. r)me

At New rk Telephone o.(3d Term)

Business Bnglle"2 ...................... 20- 40 ..

ConteporYaft.nls Litature 048.............. 30 - f0
Elc neering rincle 60T ,6'01.. 80-75 80-75
Communications Practie 6 41, 6'942 ........ 48 hrs.p.w. . .. 48 hra. p.w.

Vacations Iune -- June 12 15J, inclusive
cembr - anua , 1. Inclusive

Jaar I- bruary 5,I1S, inclusive
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COURSE VI-A -Continued

GROUP A
FOURTH YEAR

Summer 1927 First Term Second To
At Works At M.. LT. At Wor

ALL OTON ATM. 1. T 15 Weekm 15 Weeks 19 Weeks
S22 (1 . .......... .. 45- 75

Iaim&ratory 6'80 (8) .. 80-45
CA C Principles 6'811 (8). .... 45 -60

t ls ngneering Laoaoy8 :( ...... 08
neering Laborary 6'77 ().f...... 30 -80eetLA teriu 6'771 . .. .. .. 6 -75

CA neering, 'ples 106 ....... 90-105
eering Prncples 6121 ......... 90-105

a caeoryland aratus821 (1 .... .. 60-60
nee t'45 1,2) ............. .. .. 45-00

VecorAnayssvUc8)...................... .... 45-45YONft atm I ......... T 48Vetr Mlyi 77 (8) .................... . .. 45- 78

MAITAW 0 %"OR (1)

42...................... 20- 40 .
448...... ..gli4 . .. .. 8-60

es 6'10, 6'107 . 20-40 .. .. 80-60
690 ....... 48 hrs.p.w. .. .. 48 hrs.p.w.

...................... 20- 40
Literature G448....... 3 . .0-60

ng, Prn 6'105,6'107.. 20-40 .. .. 80-60
Pucet 6'918, 914. . .. .. . ..... 48 hrsP.w. .. .. 48 bra.p.w.

ngBn .................. 20-40

Cotmorr ngihLiterature 0443.... .. . . 30-60

Principles 6105, ' 107.. 20-40 .. 80-60
Publ~c f IIIaPRacie 6'928.924........... 48 hrs.p.w. 48 hrs.p.w.

At New ork Ieserhn opny(umr

Busines 'ngllsh0442.................. 20-40
Contemporry Englsh Literature 0443 ..... - . 0-60
Electrical Cmnicting, Princiles 6' 210,6107.. 20-40 0-60
Public Ution Practice 6'98 94 ...... 48 hrs.p.w 48 hrs.p.w.
COMMUNI ATIONS OPTION (4)..

At Naw York T5le-one Companyw (nummer
At Bell Telephone' 1boratories ( 3 -drTerc)Business Engih G . ......... ......... 20

Contemporay English Literature G448. .. .. . .. . 0 -60
EeIa Communications Principles 6*842.,'48 20-40 .... 3-0

Communications Practice 6'948, 0'044 .. .. .. ... 48 hrs.p.w. . .48 hrs. p.w.

Vacations: June 5 - June 120 19"7, Inclusive
Deebr9,1987 - Jan I 19n8 Inclusive

January29 - February 5, 128, Inclusive.



r
Summer 1927
At M.I.T.

OJT M. I. T. 10 Weeks
ca2,2 ) . . 45-75

caVniern La oratory 6177, 6178 (1.2) 03
ca Communications Laboratory 6 31 (8)
t C-mmunications Principles6 1(8 ).
I Co uncations, Principles 68583,

trl 1 ... ........... 't ...... ' ..... ..

Rosi ring, .rinal 2 6..28 (8) 80-60
ecr - a hn r 8'2 1 ( ,...... .. .. -

(1,2.2).....

S1(.2) ........... 45-

tor y 77 (8) ............... 45-75

ON (1)

Arctc 6'08 .. .0 .. . .... . ,,Work MQ o4

..... .... ... ..... . ..
cal Otn'1. 6IGI I ....... .. ..

Manut~rini Pra 6903 ..................

PUBIC U'IIITY OPTION (9)
At 1ion Plant
C .Work I ...........
P~~llty Prac Ice 6,918 ......

At Boston Elevat Railway
t c I .................... . . .

P l ....... ,... ..
Public "tity ==4 6123'9o...................--.

At Staes Webster

A t i l t P tc e . . . . . . . . . . . . . . . . . . . .

biu iiyPractice 6'988 ................. . .

COMMUICATIONS OPTION (8)
At New York Telephone Company

Committee Work 0441.......................
Elctrilcal Communications, Principle. 884...... .
Communications Practice 6'948 ...............

Vacations: Au st to - September 25, 197, Inclusive
Ap i1 - April 23, 1938, inclusive

ELECTRICAL ENGINEERING

COURSE VI-A - Continued

91

Pirst Term Second Term
At Works At M. I.T.
19 Weeks 15 Weeks

4.-60
45-0

75-105
80-70
75 -90

60-60
45-30
45-75

45-90

30-60
80-60

48 hrs.p.w.

80-60
80--60

48 hrs.p.w.

80-60
30-60

48 hrs.p.w.

30-60
80-60

48 hrs.p.w.

30-60
30-60

48lbra.p.w.

GROUP B
FOURTS YEAR
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COURSE VI-A--Continued
ORoUP A

FIFTH YEAR

OPRIONt . .T. 11AZ.L OPIO8Sf

m Law 
gaiaon

:150 
-60

. . . . . 5 0............ 0-.0

Hydten t or ce2 '6 ... ...... 45--90

. . 4 5- 4 5

PUDUCUTILTY OTION(1)
81W l5o & tleas, Principles

F .. ............... . .
'Ma " l ractice 6905.... ....

P101 M YOPTION (2)

oring, Principles

Ulectrlcal BagIneering, Principles
680................. .....

Public Utility Practice 615..........

c i ng PrinciplesPulic ntiitPrae na,
Public Utility Practice6'8 ..... .. .

First Term Sacon4er.
At .J.T. A

109 W1rl

48 --78

40-75
48-78

245 000

20-0 .
48 hrs.p.w.

20-60
48 hrs. p.w.

20-60
48 hrs.pw.

20-60
48 hre. p.w.

Vacations: A st 18 -Sptember 15, i027Y Inclusive
Arl P,18 s- A~ ft, 1918, inclusive

92
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GROUP B
FIFTH YEAR

Summer 197 FirstTem ScdTni
At Wor At Wo t M.I.T. tM.I.T

ALL OPTONS AT M. I. T. i Weeks 10 Weeks 7 Weeks 18 Week-
Busiess Law and Organlation 4578

s .............. 2070.

Bi~I~junee~!n, Principles3-6 -0

Manufat Practice 6'904,6'90 48 hrs.paw. 48 hrs.p.w.

PU3IVUI~.TYOPTION (3)

.60 80-60 202-07
Pulc~t~yPractice.6914,6'158 48 hrs.p.w. 48 hrs.p.w. .

At o I &

601. ...... 30-60 20-60
PaubcUtuing Practice 6'124, 6'928 48 hrs.p.w. 48 hrs.p.w.

Siwralneering, Principles 20-60
'6,6'. .. .. . ... .. .. .. .. .. 80 -60 20-0

Public Utilty Practice 6'984, 698 48 hrs.p.w. 48 hrs.p.w.

Vacations: Jn 6- -ue 0. , inclusive
Aeonber S, 1117-Janua1y S 48 inclusIve

Anh I clulve

93
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BIOLOGY AND PUBLIC HEALTH -COURSE VII
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 two groups of
related studies, covering four years, have been arranged. The first deals
primarily with public health, the second with the industrial or technical
applications of biology.

In the public health field useful and inviting careers in the service of
the government, states and cities, or with public service or private cor-
porations, health organizations or individuals are now open to ambitious
students well trained in general and sanitary biology, bacteriology, indus-
trial hygiene, municipal sanitation and public health administration and
the diagnostic procedures used in identification and control of infectious
diseases.

For persons proficient in these subjects the demand has of late years
generally exceeded the supply, and graduates have readily obtained posi-
tions as bacteriologists, health officers, sanitary inspectors or in connection
with health work in industrial plants, or as assistants with manufacturers
of biologic products, or In research.

These studies also afford an excellent preparation for entrance to those
medical schools of high grade which require for entrance special training in
physics, chemistry and biological subjects.

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 biochemical processes. The two
options here described are in Fisheries Technology, and Food Technology.
Fisheries industries have especially requested training of this type in order
to be able to secure men properly equipped in biological, engineering and
administrative subjects to become superintendents of plants, managers,
and administrators. 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 importance and great technical
interest. The corresponding work in Food Technology has been so devel-
oped 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 statistics, business manage-
ment and other economic subjects desirable for important professional or
commercial positions.

Either of the two subdivisions of the course in Biology and Public
Health thus furnishes certain essential elements for well-rounded education
with professional training for special occupations.

04



BIOLOGY AND PUBLIC HEALTH

Biology and Public Health - COURSE VII - Continued
OPTION 1. Biology and Public Health

irt Year, Page 0

REQUIRED SUMMER COURSES (Following First Year)

ta1e sis i to

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

S........................... 45- 45
Bioo A.Gen rl0 ............ .... ... .. ... .. 7 - 4 ..

.... ... . . .......................... . .. 60 - 80
ements &'88..................... . 80-60
ndH y E21, 2.......................... 45-75 45-75
.. . ............................. 45- 90

nce M1 45- 0 45- 0
he boratory 5'15 75- 15

'501 ......... . ........... 45-0
,8'.....08 4 .............................. 60-75 60-78
nomyac21.................................. 45-75

ogy710.............. ............................... 60- 80

Hours of exercise and preparationt 750 -360+390 750 -420+380

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

a nd Histolo 711, 712 ...................... 120 -75 120 -60
ourf 78 .............................. 90- 60 75- 45

S52.. 75-1 .
784............................ 15- 15

tation77 60-50
Lo I'1 ene and utrition 722................. 0-45

............ .120- 75
w520.............................. 45-15.. .

ne ......................... 60-60 60 -60

Hours of exercise and preparation: 720 -485 +285 725 -485+290

FOURT YEAR
First Term Second Term
15 Weeks 15 Weeks

7'80..... ... .. .. .. .. . .. .. .. .. . 120-75
m791, 792........................ 15- 15 15-15

S.................................... .. 60-60
.~fo 0 oT 861....................... 78-80...

ty 7,0........................... 45-75
:yI0. ....... ;............................ .. .. 8060

dhinistration 5142 ............... 80-80 80-45
t. ratory Methods 7151, 7552.......... 45-15 90-30

e 56................................ 15-800.......... ....................... 80-48 ..
j

t
o ......................... 80-45

......................................... .. .240

Hours of exercise and preparation: 720-890+330

95
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Biology and Public Health - COURSE VII - Continued
OPTION 2. Industrial Biology

a. Fisheries Technology b. Food Technology
First Year, Page Go

REQUIRED SUMMER COURSES (Following First Year)

SECOND YEAR
First T Second Term
1 Wee 16 Weeks

Accountn e ......... ,............................ . . . 45- 46
Biology .T00701 .................................. 7-4 ..
B % 706 . ........... ... . .............. .. . . . . 6 8

andHistory E21.22............. .- 457-75
M e s M21.................................. 48- 90
Mec ED 2'01 .. 1................................ .. . .i6- 60
Militay Science M821, M822.......................... 45- 0 45- 0
Organic Chemical Laboratory 5'615........................... 7-1
Organi Chemistry 8501............................... 45-30
Ph os 8'08, 8'04 .................................... 60- 7 60- 75

tical Economy Ec2l............................... 48- 78
ZoOlogy 7'10........................................... .. 60- 80

Hours of exercise and preparation: 750 -360 +390 750 -420+830

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

ateriology 7'801. 7.39........................... 90-60 78-48i an ent 70 ............................... 45-45
Chi stry of 1oods 85 ............................... 78- 15Eonomc sof G2rsi~l0 7 ..................... ..:..:80-80Mof W7'84...........................18-18

uYltatlon 7.7.............................. 60-0
ne and utrition 722.................... 80- 45

................................... 4-15
W H'0............................... 485-15

I .... ................................ 80-80 80- g
71h 7'1, 42. ..................... 120 - 75 108-60

a n 'tio .................................. . .. .1-4
a b u '48............. ............. ... 80 0

(0ycoo 7 .' . -s
.0 . . ................... 4 -80

6 ' .... 75-48 90-75ygene .. .60-60
Hours of exercise and preparation: 7M0-450+270 725 -390+88

FOURTH YEAR
Seion Ter

7. .,................... .......... 10 -8e-

a E0c72 ...................... 60-90 6-90
dy7861, ,788....................7-30 -0

t...................................... .1-1............................. 80 -45

.. ................................... 1 10ours ;11. 7719 ............. 8 78 ;Hours of awercse and preartion: 78 T8o



PHYSICS - COURSE VIII
The course in Physics is intended to be sufficiently broad to provide

for the needs of those men who desire to prepare for graluate 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 both of a theoretical and 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
designed special problems. Considerable instruction in the third and fourth
years as well as in the graduate years 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 sophomore year to that number of students (at present about
twelve or fifteen in each class) who may be properly trained with the pro-
fessional equipment available. The limitation if necessary will be effected
by the selection of the applicants of highest grade.

4
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Physics - COURSE VIH - Continued
First Year, Page 60

REQUIRED SUMMER COURSES (F0owing First Year)
uita ,e Analysis 5.11 105-80

201 80-60

SECOND YEAR
First Term Second T
1 Week. 18 Week.English and History B21, E22.......................... 45-78 4-7

Languag.... ......... ......... 45-75 4-.
s Tool bor y ' .................. .60- 0

tiM21 M .......................... 45-00 48-90
nce112i M822...................... 45- 0 45- 0

' ....................... ................ 80-80
8'15 ..................................... 80- 15.. .
Laboratory8'151......................... 45-1.

,F04.................................... 60-75 60-7bE tive ................................................ .105
Hours of exz'rcise and preparation: 720 -845+875 720

THIRD YEAR
First Term Second Term
15 Weeks 18 Weeks

Advanced Physics 18'221, 8222........................ 48-7 45-8
culs Advanced M86, M87......................... 48-90 45-

y 8201.8202 ................................ 75-60 75-90
CLctrochmistry, Principles of 8801,8-802.............. 60-90 48-90
Geometrical Optics 817................................... .80-46

Measurements ..10 60-80
2i.con.mygl, . .............. 45-45

Hours of exercise and prparation 720 -880+890 720 -285+485

FOURTH YEAR
First Term Second Ter
18 Weeks 1 W.

dvAnced Physics II 81281, 81282 ..................... 45-105 45-108
uwer's Series and Integral Equations M451............ s9o - 60

"M phy 3612 ..................................
8'18caf...ti ..18............................ 60-40Physics ol uiun 8'41, 8462.................... 15-15 18-18

Precision of Mesurements 8'94.... ................ 10-20
udSpe "Audition 8'05 ............................ 45-90

tudy.... ........................... 80-80 0-80
................................... 120 120

........ 1 8............................ 1

Hours of exercise and preparation: 720 720

Students credited with Elementary and Intermediate French upon entrance will take
Elomntary and Intermediate German.

onto credtd with Elementary and Intermediate German upon entrance will
ementary French.

Students credited with Elementary French and Elementary German will take Inter.
mediate German.
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GENERAL SCIENCE - COURSE 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 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.

GENERAL ENGINEERING - COURSE IX-B
This course is designed to meet the needs of those who desire training

In fundamental engineering subjects, and who either do not wish to special.
ie in any paicular branch of engineering to the extent demanded by one
of the reglar courses, or who may wish to follow some line or lines of work
not provided for by the schedule of any particular course.

A schedule, except for that portion listed as elective, has been prepared
and is offered as one suitable for a broad training in engineering. 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 committee in charge of Course IX.

MATHEMATICS - COURSE IX-C
The Institute offers exceptional opportunities for the study of mathe-

matics 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 specializa-
tion in pure mathematics, in mathematical physics, or along lines of
experimental physics or engineering requiring proficiency in mathematics.

Considerable latitpde 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 o
work in general studies, or in scientific and engineering subjects in which
mathematics plays an important p art. 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 an of
the professional courses of the Institute or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physies, may be admitted to the third year in this option.
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COURSE SCHEDULES

General Science - COURSE IX-A - Continued
First Year, Page 60

OPTIONAL SUMMR COURSE (Following irt Year)
QualtalWe Analysis 8.11 10 -0

Students taklng thin course in the Summer Session will take Quantitative Analysis In
the first term of the second year.

SECOND YEAR
First Term Second To
15 Weeks 18 W

iol and B7terolo 28, 7291.................... 45-15 48-15
and History 321, ;22......................... 45-78 45-78

.... ,............................. 45-78 45-75
te sMu21 M ............................... 48-90 48-90

M nary Science 21ms, M22.......................... 45- 0 45- 0
P 8'08 8'04. ............................. 60-75 00-7

aitaive 11........................108-SO
nttativeA is 812........ .............. 10-80

Hours of exercise and preparation: 780 -890+800 750 -890+860

THIRD YEAR
First Term Second Term
15 Weeks 18 Weeks

Geology.12'80........................................ ... 45-45
HeatMeasurements'l,.......... .............. 80-18
Mineralo 12'08......................................... .. 4-11
Organic emistry 880............................... 80-80
Organic Chemical Laboratory 5'615....................... .. 75- 0
Organic Evolution 04................................. . .80 -80
Political Economy c31, Ec82......................46- 45 45- 48
Professional Elective................................. 46e 345
General tudy........................................ 80- 80.

Hours of exercise and preparation: 720 720

FOURTH YEAR
First Term Second Term
15 Weeks 15 Wee

Descriptive Astronomy G06. ............................. .80.-
General Study ........................................ 80- 80

G 181 .................................... 75-45
M o P onal Elective..........................18 185

Prfsinal Elective and Thesis....................... 408 828

Hours of exercise and preparation: 720 720
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General Engineering - COURSE IX-B - Continued
fItst You, Page 60

SECOND TAR
Pirst Term Second Term
18 Weeks 18 Weeks

'pp.led. .. 45-90
itIboratory 2196 ........

t e M ,M .............................. 48- 90 45- 90
U. uesugand Machine Drawing 2'121. ... ... 90 - 0 .. .

211... .................................. 80 - 0. .
a lce M821, M822 .......................... 45- 0 - 0

y o8. ' 04 ..................................... 60- 75 - 75
0 .9 ........................................ . . . . 9 - 0

.... .................. .............. 138

Hours of exercise and preparation: 750 780

THIRD YEAR
First T SecondTr

Anplied' 2 ................. 4690.. .
UjA.WOWIE e et64 ........... . . 60--9

once 81, M2.. 4-90 4-90240. * .. ........................ 45- 904 -7
E. .. 4-4 4-48..t .............4i ... ............ . . . 80 - 08 -80.. ............. .................... so-so 0-s

u s ' ..... ..... . 45- 75
(I ut1reg 40................................... . 48-78

Hours of exercise and preparation: 720 720

FOURTH YEAR
First Term SecndTer
18 Weeks 1 ek

6=leelg lAbomtory &SO..............804
EHoneerina boratory 262....................... 60-30

n naonee e M8......................... 45-.
s rne ............................... 80- 0 so-so

860 660
Hours of exercise and preparation: 720 720

101GENERAL ENGINEERING
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Mathematics - COURSE IX-C - Continued
Prst Year, Page 60

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

sh and History 21, B2 2.......................... 45-75 45-75
.................... 45-90 45-90

one I .............. I...... 45- 0 45- 0
My; 8'0 04. . ..,.................;....... ..... ... 0-75 60 - 7

. . . . . . 45-75 48-75

Hours of exercise and preparation: 750 750

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Advanced Physics 8'221 8*222....................... 45-75 45 - 7
Ccuus, Advanced M86, M87...................... 45 -90 45-90o

Mathematical Blective ......... .................. 45-9g 45-90
Pollocal Economy e81, Bc8S ....... :.............. 45 -49 45 -45
Elective.............. . 180 180

aldy. . ........... ,................... 80-30 30-so

Hours of exercise and preparation: 720 720

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Least Square and Probabilit M26...................... 80-30
Mathematical Laboratory 1d54 ..................
Physics, Advacd 8'281, 8'282........................ - 45-105
El and ................................... 450 480
GeneralStudy........................................ 0-30 .

Hours of exercise and preparation: 720 720
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CHEMICAL ENGINEERING - COURSE X
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 manufacturing 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 knowle dge 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, analytical,
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, heat engineering, applied
mechanics, and other important mechanical engineering subjects is given
in the Department of Mechanical Engineering, with special reference to
the particular 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.

CHEMICAL ENGINEERING PRACTICE - COURSE X-B
The privileges of the School of Chemical Engineering Practice are

available 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.
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Chemical Engineering - COURSE X-Continwd
list Year, Page Go

REQUIRED SUMMER COURSE (Fo0wing First Year)
Qualitative Analysis 6'10 110-60

SECOND YEAR
ist 'T'erm Second Term
15 Weeks 15 Weeks

............................ 4 - 0
1 ........... ......... . .-
0M821, M 2 ........................ 45- 0 45- 0

h s ...... ............................. 60- 75 60- 75
5ecaiao te hemca Egiee 10,11 .............. 1la 0
autan Aays 5'12 8l. 8181................... 185-48 00-1

Hours of exercise and preparatIon: 750 -890+860 750 -860+890
Students credited with Elementary and Intermediate French will take Elementary

0"Ttents credited with Elementary and Intermediate German will take Elementary

t t credited with both Blementary French and Elementary German will take
Ch Engineering Literature 10'191, two General Studies and sixty hours Elective.

THIRD YEAR
First Term Second Term
18 Weeks 18 Weeks

A ~ hais2'20. ... ................ 45-90.. .
so'61 5'653...................

Net '.' 4................45-78 48-75
S stry 58'2......................60-460-80

he try to 0'612, V'2............... 105- 0 49- 0
.omy 1, ......................... 45- 4-

Zt dy..!............ ........................ .. ..- 8

Hours of exercise and preparation: 70 -375+848 720 -875+845

FOURTH YEAR
First Term Second Term
18 Weeks 18 Weeks

ous Applcatons of M41.......................... 45-90
M nineerig 1081, 10'82................... 78-7 60-60

e aenn ng, Elements 6'40.................... 60-90
ating Laboratory 6'85................... ... ... .80-48

10'26 ,6 .. .. ....... .058

I~ utril misry10'21 ............................. 80- 80.. .
r1terlal Laboratory '87.. ............ 1. - i0

.ports..1.......................................... 670
80270 s

8td . . . ... .. .. ... . . . . . . . . . .80-80

Hours of exercise and preparation: 720-875+345 720

The time devoted to Electives must be not less than 120 hours and ot more than
18 or,, thtmdustmet being made with the hours assignedt hss
Studo ts admittd uto -A must take Analytical Chemisty 5.16 (60-15) as

an optional subject in the second term of the fourth year.
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Chemloi Engineering Practice X-B-Continud
atdent deyling to take the wor of the School of Chemical ngrineerl Practie

asuderradate ma aply or dacmleeat the ndrof the third yer ofV oe
Ifasttemyu will tt ~ or the futyerthe porM shown bJowl

FOURTH YEAR

g Pd Second od
onso M4 .,. ..................... 86- 72

1014................... 72-168 80-60
ati nee Elements6141.................... 48-72

u trlCh mitr 1'22............................. 24- 24
l St udy .... . .. .. .. .. .. .. . 24- 24

andd.. .................................... . . 1010

Hours of exercise and preparation:- 864-204 +860 1100



COURSE SCHEDULES

SANITARY AND MUNICIPAL ENGINEERING -
COURSE XI

The course in Sanitary and Municipal 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 conven-
ience of the public. The course resembles the general option in Civil Engi-
neering except for a reduction in the time devoted to structural engineering
and an entire omission of the courses in astronomy, geodesy and founda-
tions. 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 intelligently 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 drinidng 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 problems 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.
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COURSE XI - Costinued
Erst Year, Page 60

107

SECOND YEAR
First Term Second Term
15 Weeks 1S Weeks

p Me nice2'15.. ....... . 45-90
Pp ad Hitory B21, 2 .......................... 45-75 4-75

ag ngand r hi cal Drawing 1'18 ........... 30- 0
M2, ............................... 45-90 45- 90

m 2'011..................................... 80- 4.
l M821, M822.........I................. 45- 0 48- 0
8. s04... ................................. 0- 7 60- 75

'e A is 6'11 ............................... 105- 80 .. ..0Quan tative A '.................... . .. 10-~8
mur~.yiag and Poting 1'00, 1'01.. 80- 45 80 - 0

Hours of exercise and preparation: 750 -390 +360 788 -378+360

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographical Surveying 1'08.............................. 95- 5
HydrorPhio Survhi ing I'60.......,................................... 75- 0
Plan, S-46Ing 10 . . . . . . .. * 90-10
Railway Fieldwork '20.............. ......................... 80- 0

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 220 ............................. 45-90
Biology and Bacteroo728 .................... 45-15 75-80
ElecticalEngering. lements 6'40................ 60- 90
Electrical Engineering Labortory 6'86...................... . .i-80
Hyraul" 1 .62 ........................................... 45- 75
Industrial Water Analysis V'21.......................... o - 0
Materials 148................................... .... 15-80
Orania Chemistry 50. ......................... 80-30
Poitical o yEc81, c32.......,.................. 45-45
Railway V28, 1-..24..................... 60- 0 45- 0
Railway an Enwaylgining 1'111' 22 .......... 20 - 40 80 - 30
Road*and P8v ... ..... 20-25
Structures 140....... .... i45-75
General8tudy.......... ......................... 80-80 80-30

Hours of exercise and preparation: 720 -355 +365 720 -878+345

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

and Hydraulic Laboratory 283........... ... .. .80-80
Construction and Estimates 1'25 ........... 80-45 ..
1................................ 80-18

It6 '47 .. . ...... .60-10a 80-45
M*M.o. ........... .... 18-1o

iarit V .IND .................................. 0-60
.....1.........................6 ..70 - 60

14gt E1.141................. 60-120 80 0

Testin-Materla bortoy 2-87......................... . . 20-10
ly and Wastes -ispoal 22............... 80 - .

.... ................................... .. .. .. 120
6M 1 dy...................................... 8 - 80 80-80

Hours of exercise and preparation: 735-w815+420 720
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GEOLOGY AND GEOLOGICAL ENGINEERING -

COURSE XII
The geologist and the geological engineer have lately won for them-

selves a place in many technical enterprises related to mining, civil engi-
neering and water supply. Course XII is planned with this fact in view,
though it is also adapted for those who desire to follow geology in its more
theoretical aspects.

The course prescribes during the first two years the usual subjects
taken by all ths 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.
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Geology - COURSE II - Continued
First Year, Pae 60

SECOND YEAR
T~ Second Term
15 18 Weeks

khsndHistoryB21. B2.....................48- 4-75
............ .48-45u2 M2 .. ....................... 4- 0 - 90s2 M4e... ......................... 48- 0 48-0

1 o'01,i2 ... ............... I......... 120 - 80 75 - 1
04. . ..... .................... 60- 75 60- 75

.. 11 ........................ 105- 80
e'12.............................. . . 105- 80

Hours of exerclee and preparation: 720-420+800 750 -420+880

THIRD YEAR
First Term Second Term
18 Weeks 18 Weeks

gy 8u1....,................................. 75-458 .
, 19'40...................................75-45

. .......... 4-7i 45-76
M g, W$'0................................. 80-80...

8........................................48-30
g ut 004................................. . 80 -0

Pontolo 12'511.12'512......................... 48-80 18-15
12'1I51 ................ 90-so 90-30

am 2 ............................. 45- 45 45- 46
18 ........................... 105- 80

11 4;. ...,.. .......... ,......,...... ... 120

Hours of exercise and preparation: 720 -485+285 785

REQUIRED COURSES AT SUMMER MINING CAMP
'0............................................38-15

850-10

FOURTH YEAR
First Term Second Term
18 Weeks 16 Weeks

ed Sconomic ology 1942........................... .80-18
1241 ................. 0 -80 .. ..

. ic ts 12.46...... .. 80-45
and Hydrology 1.48.................... 45-830

w' ................................ 45-80
n12'821 12'.................. 80-60 80-80

... ................... . .. 120 -45
an Petroleum1'80.................60-4.

it .......................... 45-80
o C amon ~tMeta846.................... .. .. 454

2'88. ... .. ......... .. .. 45-15
and d3enulu Equ'lIbrum 8'68........80-60 ..-.

F....................................80-80 ..
............. ................................ .. ..v 195

Hous of exercise and preparation: 800+830 720
720

Par. Eectivmuisybechosen In Metallurgy. Mining, Paleontology and

1 .1 -- I.- - -. 111, 1 - I
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NAVAL ARCHITECTURE AND MARINE ENGINEERING
COURSE XIII. General, Option 1

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 alms to furnish a well rounded training for those who expect to be
ship-builders, ship-designers or marine engine builders, or who desire to
enter allied Industries.

In addition to the literary, mathematical, and scientific studies requi.
site for a general training and for preparation for the special work of the
course, instruction is given in mechanism, thermodynamics, applied
mechanics, hydraulics, heat engineering, steam turbines, electrical engineer.
ing, and marine engineering. It is believed that a proper coordination of the
design of a steamahip and its propelling 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, the ry of
waves, rolling of ships, strength of ships, propulsion of ships, steering and
manceuvring, 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. Drawings and all customary
computatio:s 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 discussed.

Lectures are also given on the Organization and Management of
Shipyards, including buildings, plant personnel, wages, trades unions, etc.
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Ship Operation - Option 2
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, busi-
ness 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 th. Institute.

Men with a knowledge of economics, business methods, and a training
in the fundamentals of the exact sciences and engineering should be par-
ticularly 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.



COURSE SCHEDULES

COURSE KM - Option 1- Continued
Option 1. Naval Architecture and Marine Engineering.

Irt Year, Page 00

SECOND YEAR
First Term Second Term
18 Weeks 1a Weeks

pied Mca nics 2'16 ... .......................... 80-60
atd istory 21, .......................... 454-75

Forging ........... 80- 0 80- 0
F u d y2'91§ .......... . . .. . . .. ............ .. .. 8 - 0

ilitary Science M821. M822 45- 0 45- 0
Physics 808, 8'4 ......................... ,......... 60-75 60-75
Ship Construction 1881, 18-82......................... 80-80 80-80
Ship Drawing 1841...................................... . 105

Hours of exercise and preparation: 750 -890 +860 750 -420 +880

THIRD YEAR
First Term Second Term
15 Weeks 15 Wes

Applied Mechanics 2'20, 2'221.......................... 48-90 -
Engineering Laboratory 2'611............ .......... 8 1
Heat En e g 240. 242....................... 4-90 48-78
Machine ool 1abratory 2'951, 2'952................... 90-- 0 60- 0

ar nneering 1881................................. .80-80
atrEneeri 2'0................................. .. 0-80

Naval Architecture 18' . 1802....................80-8s 800
Political Economy Ec1. Ec2.......................... 45- 45-
Ship Construction 18'88................................ 4-60
Ship Design 18'42, 1848...... ................... 60- 0 46-
General Study ............... 80-80 80 -80

Hours of exercise and preparation: 785 -800 +84 7385 -890+846

FOURTH YEAR

Accounting e ......................................
lied C itry 5'85........................... ....

Uletrical Engineering Elements 640....................
ectrical E -neering Laboratory 6'89..................

Engneering boratory 2612, 2'618....................
Hydraulics 1-63.

arine Diesel and Auxiliaries 18'72..........
Marine Engine Design 186 18-62
Marine Engineering 1882, '-58..
Naval Arcbitecture 18'08...............................
Ship Design 1848, 18'46 ..............................
Shipyard 0 atlon 18 ............................
Steam Turbnes1 .................... ............
Testing Materials Laboratory 2186......................

8T u ................................... ..

Hours of exercise and preparation: 78 --

FrT Seconderm
18 aes 18 We

48-45
20-2

60-0 .o-

80-80 80-80
80-4 

140- 0 g-
20-10 80
4E -49

106-5
.. .. I-1
80-45
80-16 . .

80-80 80--80
425+810 785
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COURSE XI - Option 2 -Continued
Option S. Ship Operation

SECOND YEAR
Fir# Term Second Term
15 Weeks 18 Weeks

.. . .... . ............................... .. .45- 48
Lpi*..,......................... .. 80-0$........................ 45-75 4........................... 46- 90 45 -90

Drawing 2.101 .............. .. 0-0
......... ........ ........ 45..9 . .

804. .. ............... . .... 0-7 80-7
..................... 4 0- 7 8 ..

&D wg.. ............................ -. . 0-80
411...................................... 75- 0

Hours of exercise and preparation: 750 -845+408 780 -875+878

THRD YEAR
First Term Second Term
16 Weeks 18 Weeks

Mechanics 2'20, 2221........................ 45-90 45-90
Er6 ... ..................... 48-90

on Fance and investments Ec57............. 4.. 48-90
ineeLabo atoryo2611................s........... . 0-1

S . ...................... 80- 0
s 40 2'42........................... 45-90 45-78

so 8 1 .... ........................ . . 80-80
av ture 1 '011, 18'021 ................... 80-80 80-80

o 8 ................................... 80-80
IPConstruction 881.............................. 80-80

h gAdministrationEc0............................ .. 80-45
................................... 4-1
es18-8.............................. 80-15

Hours of exercise and preparation: 720-880+890 788 -800+485

FOURTH YEAR
ft, Tere
15 .ks

Apieaqnrv 588o ...................... .........
.*3ueseW L.6fi0t, B ... ........................ 80-60

I ............................... 0- 75
erin8 Elements '40................... 60-90
S tory2612.......................... 80-80

.. . 1...................................
d ae andlc48 .............................

a i bratory '1891 ...........................

L ine sgn-......... ........... .-. 0d i l 8.......... ................ 2 10

I~~a~~erg2-81....................... 18-80
u 7 .................................... 90 - 0

M b ton 1 1W2................... 
80-80o

.... ........ ......... 80- 45

&atory2I'87.......................
......... .a d ............... .. ..7

Hours of exercise and preparations 786 -865+370

S Second Term
18 Weeks
20-25
80-0

h560
4.-..

80- 0
80-45
45- 0

45-0

80-80
105

720
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Naval Construction - COURSE 1III-A
Coure for Waval Constauctore

SENIOR YEAR

First Term Second Term
18 Weeks 18 Weeks

Alternating Currents and Alternating Current Machinery
6*4 6452.... ......................... 30-60 30-60Buslness Law col .. . an-n

Electrical eeri boratory6'871,6872............ 0-20 80-25
Combusti Engines 248....................... . .... 15-80

neo1no sin 168.18'64......................4- 0 60-8058............................... 0-80 .nt pbuing 18'87....................... .. .. --- 8ode ng 1848. ......................... 80 - 0
toture 11'02. ......................... 80-80 80-80

....V35................................ 45- 75
18'89 .............................. . . 8 -80

. i3. ............................ .... 80 -60
I1 . 18'12................ - o 60-60
1 21, 'f22 .........;................... 120o- 0 120 - 0

Hours of exercise and preparation: 785 -420 +865 820 -465+85

GRADUATE YEAR

First Term Second Term
15 Weeks 15 Weeks

Aeronautics 1616, 1618 .............................. 0 -60 45 -75
Naval Architecture 18'08............................... 45- 45.

ecision of Measurements 8-07. ............... 10 -10 .I DynaOs M781, M782...................... 45-90 45-90
Structural gn 14................................... .30 - 0
tructure1.48.................... ............... 45-90
LZ240 of 18.18, 18'14 .................. 75 - 120 75 -0

D '28, 24............................ lad - 0 150- 0
--- ........ ......................... ..... .. . 195

Hours of exercise and preparation: 815 -400+415 795
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ELECTROCHEMICAL ENGINEERING - COURSE XIV
The course in Blectrochemical Engineering aims primarily to prepare

students to enter the various electrochemical, electrothermic and electro-
metallurgical 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 throughout 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 sLudents in electrical engi-
neering, 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 sub-
jects are included courses in mechanism, applied mechanics, and the
examination 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 thermo-
dynamic 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 con-
tinued by a course on applied electrochemistry, including electro-deposition,
accumulators, electric furnaces and their products, electrolytic processes,
and electrometallurgy, and by work in the laboratory of applied electro-
chemistry, 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.
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Electrochemical Engineering - COURSE XIV - Continued
Fint Year, Page 60

REQUIRED SUMMER COURSES (Following First Year)
Mechanism 3.01 80-60
Qualiative Analysis 6'101 160-30

SECOND YEAR

First Term Second Term
15 Weeks 18 Weeks

Electrical nneern, Princ les 606...................... 48-75English and istoryE21, ........... 45-z75 45-75
Language.... 45-7 48-75.............. 60- 0

gt(hematics M21.M .............................. 45-90 45-00Miry Science M821, MS22.......................... 45- 0 45- 08'08'04....................................60-75 60-75Q tv Analysis .12, 5182...................105-80 60-15
Hours of exercise and preparation: 750 -405+845 750 -845+405

THIRD YEAR
First Term Second Term
15 Weeks 15 WeeksAplied Mechanics2'11 e 220l..........................1 80-60 45-90

E mtroche try, Princples of 8'801, 8'802 ............. 60-90 45-90
Electrical Engineering, Principles of 607 6'08 ............ 60-90 60-90
Electrical Engineerin Laboratory 681,'82 ...... ...... 40-85 40-86
Heat Measurements '1..,.............................. 80o-1
Organc Chemistry,550..........................80-80

1 h eal boratory 5'5................... ..... . 75- 6
Eoncoo .. ......................... 45-4

GeneralStudy..................................... 80-80 80-80

Hours of exercise and preparation: 720 -825 +895 720 -840+380

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

Aplied Electrochemical Laboratory 8'871, 8'872.......... 85- 0 85- 0
edlectrochhmistry8.851,8'852................... 15-80 25-80C)o ulum s'*98......................s.....---....... . . . 15- 15el cal Engineering, Principles of 6'09................. 60-90

Electrical E rind Laboratory 6'88 ............... 40-85
Electroe oratory 886.....................70- 0
rlectrochemistry 882............ ................... 80-60
industrial Chemlstrr 10'201..................................60-60

htalloga y 8.61 ......... 60-1o
MesnnAensurements 8'94. ..... I .*.'............... 10I -2Yo

X- and Radiology 8'88.......................... 45-15
........................................... 80 180Elective ...................................... 185 175

Hours of exercise and preparation: 720 720

Students credited with Elementary and Intermediate French on entrance will take
Elementary German or if thei have had pre ration Intermediate German.S1tudents credited with Elementary n Ints t Gem n netrance wiltaked with van ntermediate Germ ntan ce wi ltk

lM tny French or if thei have had ifeparation Intermediate French.
iku4sts credited with lementay rench and Elementay German on entrance will

toiWe German.
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ENGINEERNG ADMINISTRATION - COURSE XV
The course In Engineering Administration provides a training for

men who expect to enter positions concerned with the management or
administration of manufacturing, construction, and transportation enter-
prism 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 sub.
jects which are primarily chosen to train studercs to analyze commercial
and Industrial problems. In this group special emphasis is placed upon
accounting, business law, the industrial 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 Industrial Organization
and Business Management deal with the financial operations of corpora-
tions and the conduct of business from the standpoint of the individual
employer. 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 development 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
eaginesring depends.

Mechanical and Electrical Engineering Option. The Option in Mechani-
cal 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 of the important subjects

..... ............................. ....................... ......-- - - ------

117



118 COURSE SCHEDULES

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 labora-
tory practice, should make them capable of employment in the operating
or in directing the operating of electrical plants.

Chemical Engineering Option. The Chemical Engineering Option
affords instruction in the more important branches 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 Engi-
neering Course. The training is, however, adequate to fit capable students
to take business positions in establishments 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.
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Engineering Administration - COURSE XV - Conttiud
First Year, Page 40

Option 1. Civil Engineering
SECOND YEAR

Account Ecso..
App ed Mechanics
BanEin7....

Enlsand Histor
athenatics M21,
ahan m 2'02..

Science M
orics8,08, 8'04.

Stical anPomyitl~ c65c..
Suvying and Plot

First Term Second Term
15 Weeks 15 Weeks

45-45

2'E6.......................... ... 7 8-0... ... .. ... .. ... ... .. ... .. .. .. 45- 60
, .. 48-7 45-7M22 ............................... 45- 90 46- 0

.... .... ... .... .... ... .... ... 80 -: :80.. .
S21. MS22. . 1 ........... 45- 0 ii- 06
. .... ........................... 60- 75 60- 75
Ec21........................ 48-75
................. .................. 45- 15
ting V'00.1'01...................... 30- 45 80- 0

Hours of exercise and preparation: 780 -845 +405 750 .845+405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'06................................ 95- 5
Hydrorphic Surveyng 1'60 ........................................... 75- 0
Plane urvdying 10................................................ 90-10
Railway Fieldwork 1'20 .............................................. 80- 0

THIRD YEAR

Firt Term Second Term
18 Weeks 18 Weeks

AppiedMechanics 2'20.,............ ............... 45-90
Business Management Ec70 ............................... . 45-48
Corporate Organization Ec56 ...................... 45-90 .
Corporate Finance and Investments Ec7............... . .... . 45-90
Elect cal Engineering, Elements 6'40 ........... 60-90
Ele cal En eering Laboratory 689...... ............. . . 80-80
Enlish E31......,........... . 80-0

Ht Engineering 244, 2'45........... ............ 4-78 44-578
Ma rial 143 ................... 15-80

rai dy and Hi y Engineering 1-21,'22...........30-60 30-80
Report Writin 8................................... . 80- 0

14 La.o.a.r..2..................................041-
Materiaboaoy'7.............s. 2 -

Hours of exercise and preparation: 720 255+465 720 -805+418

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Business Law Ecl, Eco2. ............................. 30- 60 80-0
Business Management Ec7l, Ec72....................... 60- 90 60-90
Costccounti Ec1 ............... ................ 0- 7

eering an Hydraulic Laboratory 268.. ............ .. .80-80
erin Construction and Estimates 1-25............80- 48

Foundations 1'48 ..................................... 18 - 18
Hydraulics 164.................................. ...... 45-90
ndustrial Relations Ec465........................ ..... 45-60

Design 1'8 ................................ 60- 0
structures 141, 1421...... ..................... 60-120 80-60
Thewsi............................................. 105

Hours of exercise and preparation: 720-815+405 7385

119
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Engineerng Administration - COURSE XV - Continued
OPTION . Mochani and Electrical Engineering

SECOND YEAR
I VTirt Second Term

. ................. 4 -
p-e. .................. 80-

p.i n atc .. 4-
nlsadstry El1.E922..... ....... 48- 6 48-7

M0t.M!u......... M. .. 48- 45-00
M calm2'00.................... 48-90 .
Kilevclence MS1Mf M82............. 48- 0 ,45-0

.S... .- m..........60-78
i fEc . ............... . 45-7..

1 ....................... 48 - 15
Surveyng 1 ........................... .. .- 0

Hours of exercise and preparationt 750 -880+420 750 -845+408

REQUIRED SUMMR COURSES
our q. 2.97 - 0

edo ginoeria 1 Dra .11 ii

THIRD YEAR
First Term Second Term
15 Weeks 18 Weeks

Applied Mechanics 220.2'221..................... 48-90 4-
BusinessManagement c70................................. 45-
Corporate Ognzto Ec56.... ................... 48-90. .

Copoat Fnaceand Investments'$c87....................,, 45-90
ginering, Elements 6'40........................ . 0--90

1.. i ..................................... 30-80
2'40.242........................... 45-90 4- 78
n 41 ................................. 80- 80
2'181................................ 75- 0

ra 2.972..,....................... . . 45- 0
W 1. . ..................... 1 - 80.. .

............................. 0- 80-80
Laboratory 286......................-.. . -

Hours of exercise and preparationt 786 -315 +420 720 -818+405

FOURTH YEAR
First Term SecondTerm
18 Weeks 18 Weeks

Business Law Ec6l. Ec62 ......................... 80- 6080
Business Management E7l, Eo72.......................80-0 6 0-9 0
Cost A countl Ecol............................ 60-78

Electical E eering Laboratory 6'89. .............. 80-30
I 'aboratory 2614 2'015................. 0-45 80-80

Generation and Distribution of 6ltric Energy '48......... ... .60-90
ydraulis A. .............................. 4590

W.................... . ."'0
....................................... 105

Hours of exercise and preparationt 785-846+890 790
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Engineering Adm stration - COURSE XV - Continued
OPTION S. Chemi': i Engineering

REQUIRED SUMMER COURSES (Foliowing First Year)
Moobasm 2.01 50 -60
Qualitative Anaiysis s.101 1s0 - s0

SECOND YEAR
First Term Second Term
18 Weeks 15 Weeks

EA0 ...... .. ..... ...... .. ..b 45 - 452 . . . , . .. .. 80..-6013 gEc7.......----............................ . .45-60
Bng hand History E21,E22.....................45-75 45-75auto Toot Laboratory 2961........................... . 30 - 0

Atematics M21. ................................. 45-0.
tary Science MS21, M42.........................48- 0 45- 0

l 0 8.8'04. .............................. 60--7b 60-75
Econom Ec21.... .......................... 45- 75

AiveA ysis 512, 513........................ 105-80 105-80
tat 1 5cs. ........................................ 45- 15

Hours of exercise and preparation: 70 .890+860 750 -405+845

THIRD YEAR
First Term Second Term
15 Weeks 15 WeeksAped Mechanics 220................................ 4-90 .

Msl janagement Ec70 ............................. . . 45 -45
Enginetri 108................................ 45-60

rporate Organisation Ec56 ...................... 45-90
C rate Finance and Investments Ec87................... 4--90

sh R81..............8 60
=21~nleel344, 2.45...........................457 45-7

dusrl Chi. 7,10,201 .......................... .. .. . . 0 - 60S em try .501 .............................. 45- 80
emis Laboratory 5'614, 5'624.............. 45- 0 60 -'0rit ........... . .80-80MatrasLaboratoy.7............ . 2-10

o emtry and Chemical Equilibrium '5681...... .. 45- 75.
Hours of exercise and preparation: 720 -300+420 720 -850+870

FOURTH YEAR

First Term Second Term
18 Weeks 15 WeeksBu neow Law Ec6 , E.............................. 80 -60 80 -60B M Ec71, Ec72....................... 60-90 60 -90Ch mcl eer1 10'86 ............................ 4 - 75 . .S . ............................... 46 -75Cost "cla.60 -75ri neen,Elementsof640................. 60-90

SLaboratory 822 ....................... 0 .- 45
It, 00 a boratory 10.27..................... 90-151. C0212. .......................... 4 - 80.. .N ...... I........................ . . 45---- 0so .............-----....----..................... . . -05

Hours of exercise and preparation: 720 -800+40 720
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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 air-
plane. 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 aero-
nautical field. In particular, it furnishes a sound basic training for those
desirous of associating themselves with enterprises engaged in the opera-
tion of aircraft, whether their primary concern is with the selection of
equipment or with its maintenance.



AERONAUTICAL ENGINEERING

Aeronautical Engineering - COURSE XVI - Continued
First Year, Page 60
SECOND YEAR

First Term Second Term
15 Weeks 1Weeks

A liedMechanics2151................ 45-90
Enlish and History E21.E22 ........ 45-75 4-78

290........................................... .. 48- 0
u 2-91. ................................. 60- 0..

Macin Drawin 2'18..................................90- 0
Mathematics M21, M22 .............................. 48-90 45-90

e ical Enineering Drawing 210.... .... 90- 0
nsm2 T ................. .... 4. -90...4..

Military Science MS21, MS22. .................... 45- 0
Patter Maki 2'92.... . . ........................... .. 80- 0
Physics8'03,8 .................................... 60-75 60-75
Surveying 1'O3....................................... 80- 0

Hours of exercise and preparation: 750 -420+880 785-405+880

THMR YEAR

First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'0, 2'21........................ 45-90 45 -75
Heat Engineering 240, 2'42. . . . ..................... 45-90 45-75
Machine Tool Laborato 2951, 2'952............... 90 - 0 60- 0
Ma rials of Engineerin 2'80............................ . 80- 80
Pti nomy E3, Ec2........................ 45-45 45-45
Rport ing E88............................ . . .. . 0-30
Rigging and Maintenance of Aircraft 16-51 ............. 45 -15 . .
Theoretical Aeronautics M43, M44 ................... 48 - 90 45 - 90
Oweera Study ................................... 0 -. o 30 - 30

Hours of exercise and preparation: 705-345+860 705 -880+375

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Aeronautical Engine Laboratory 1690.. ................. .. 48- 0
Aeronautical Engine 16'82.............................. 80-80
Aeronautical Laboratory 16'62........................... 60-80
Aiplane Construction 1654............................. .80-18
Airplane Design 16'01................................ 75-0 
Airplane Design Practice 1611, 16'12.................. 80- 0 60- 0

amics of Machines 21......................... 30-60
eci Engineering Elements 640................. 60-90

alectri Engnecrin Laboratory 6'8.......................... . 80 -45
achin Design 2' 2'732...................... 0-60 30-60

hysical Cheistry ........................... 80-80
Propellers and Airships 16-72.......................... .. .. 3.0-80

Materials Laboratory 2'85.... . ....... 60-80
TGenea Study........... ................. 80-30 80-80
Thesis................................................ 135- 0

Hours of exercise and preparation: 785-845+890 720-480+240

0, - , - - - , - - - 7 - I - - I - . - - - . .-.. 11-1-- -1 .. - - -. I - - I I I I - , , .- I I . I I - - - I I I . , , - -
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BUILDING CONSTRUCTION
This course is planned to prepare students to enter the business of

building.
It is based on the Course in Civil Engineering with the mathematics

and scientific training generally associated with that profession. In addition
there are certain subjects taken from the Course in Architecture, mainly for
the purpose of giving the student an acquaintance with architectural his-
tory, periods and forms sufficient to enable him to understand the archi-
tect's language and point of view. Subjects in building finance, and manage-
ment, 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.

Building Construction - COURSE XVII
FIRST YEAR

First Term Second Term
15 Weeks 15 weeks

Architectural Drawing 4'10........................... ..... 45- 0
Chemistry 501, 502.............................. 120 - 75 120- 75
Descriptive Gmetrawn D1.......................... 45-10
hys an nto PElT 2.............. 20 - 20 05..7

Graphics 4'061.............................................. 5 - 0
Mathematics M11, M12................4-0 45 -90

Sechanical Drain D..............46 - 0
Mliary Science MS11, MS12........................ 45 - 0 45- 0

hysical Training PT1. PT2 ............... 20- 0 20-7 0
Physics 8'01, 8'02 .............. ................... 60 -75 60 -75

Hours of exercise and preparation: 750-425+825 750-435+815



BUILDING CONSTRUCTION

Building Construction - COURSE XVI - Continued
SECOND YEAR

125

Firat Term Second Term
15 Weeks 15 Weeks

p 1. . 45-90
t ara448................. 80-60 .. .

121,B22..,....................... 45- 75 45-75
.o... 21,M22.............................. 45- 90 45- 90

....... 60-75 60-75fon 7' 1722................. 225- 0 180- 0
sence 821.,M'2.. . ................ 45- 0 48- 0

Hours of exercise and preparation: 750 - 450+ 800 750 - 420+830

THIRD YEAR

First Term
15 Weeks

Ec ........................................ 4 ..9
lid eais 2'20 ................... c............. 45- 90

Construction 1781............................ 210- ol gi Construction and Materials 17'82 .................
Ca.92ntry,... ................. ,.............. .. ..
cal ngneering, Elements 6'40................. 60-90

Engineering Laboratory 6'89.....................
I y 1 1 ........... ............................ 3 0- 15

it Tc 62 ........... ... ,......,........., . . . .
dustrial Relations Ec46..............................

Political Economy Ec2l................................ 45-75
Structures '40. ....................................
General Study...................................380-30

Hours of exercise and prenaration: 720 -420 +300

Second Term
15 Weeks
45-45

195-80
0- 0

30-80

45-75
45-00

45-75

750 --485+315

REQUIRED SUMMER COURSES

Surveying 1.09 150:-50
Graphic Statics 1.89 45 -15

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

Bu g Construction 17'41, 1742 ...... ,............. 120- 0 150- 0
Building Finance c53................................. 45-90
Business anagement Ec74. ............................. .45-90rical of Buildings 628................... ..... 15-80

.,Vons l echanics 1481............... 45-75
7' ... 17 ... .. . . . . . . . . . . . . . 16- 15

n. 60-45
Pr~~s nikllos 1.....................,.... 15-15...

eand Laboratory 2'890........ 105- 0 .. ..
1*'1 411 ................................. 60-120 80- 00

$ Vtril Lboratory 2'87...................... 20-10
St d ................................... . . . 0 3

. . ........................................ . .. 10 5- 0
Hours of exercise and preparation: 720-410+810 720-450+270
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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 Courses to be taken In the Summer

Preceding the Academic Year
App ed Mechanics 2'20 ................................................. 45- 90

A Mechanics 221................................................. 45- 75
oat Engineering 246.... .......... .................................. 60- 105

Heat Engineering 2'47 ............................................... 80- 45
Structures 140......................................................... 45- 75

FOURTH YEAR
First Term Second Term

Bacteriology 781... ................................. 80 -80
Concrete Building Design and Specifications 2-895. ............ .... 60-80
Engpering and Hydraulic Laboratory 2'081................ 4 - 45
Electrical ngineerng Elements 6'40.................... 60- 90
Electrical Engineering Laboratory 685... .............. .... 80-45
Engineering Construction and Estimates 1'25............. .30 - 45
Heat Treatment 2'857. ................................... .. 80.- 0
Industrial Applications of Electric Power 6'46............ ......... 45 -80
Materials of Engineering 2'80........................... ..... 80 -80
Municipal Sanitation 7'7................................ .. 60- 50
Physical Chemistry 582............................. 0 -.
Reinforced Concrete Design1581...................... 90-80
Structures 1'41, 1'42................................... 60- 120 60- 120
Testing Materials Laboratory 2861..................... 80-80
Testing Materials Laboratory 2'862 (Concrete)........... 30- 15 ..
Thesis ............................................... 45 90

795 800



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 academic
years. The Basic Course is compulsory; the Advanced Course is elective
and includes one summer camp period.

BASIC COURSE
The completion of this course is a prerequisite for graduation and

unless completed in this or some other R. 0. T. C. the student will not
be eligible to elect the advanced course leading to a commission in the
Officers' Reserve Corps of the Army of the United States.

Pint Year. Required of all able-bodied male citizen students regis-
tered in the Freshman Class except where suitable evidence of equivalent
work already performed is presented to the Professor of Military Science
and Tactics before the first term begins.

First Term Second Term
Ma1

ntry Drill . ... ... ......... . 0
le.&n Subjects of Military Tra............1- 0inatv ....... 15-0o

tiry esponsand Ride Marksmanship...........95-0
try Drill.......................................... . 45- 0

45- 0 45- 0

(Upon certificate from the Medical Director that Infantry Drill would
be harmful the student will be excused from that part of the course; but
he must register with the Department, present his certificate and take all
the other subjects of the course.)

As a result of demonstrated efficiency in Infantry Drill during the
first term, a certain number of students are appointed Cadet Corporals
for the rest of the year.

Second Year. Required of all able-bodied male citizen students regis.
tered in the Sophomore Class except where suitable evidence of equivalent
work already performed is presented to the Professor of Military Science
and Tactics before the first term begins.

From among those who demonstrated their proficiency in Infantry
Drill during the first year are selected a suitable number of students for
appointment as Cadet Sergeants with the obligation for at least one hour
per week.

First Term Second Term

phand Map Reading..................... 18- 0.. .
......... .................. IS- 0

s........... ................ 6- 0
W on theo .thevarious Onit... ......... 6- 0

48- 0

Opportunity is given the student to choose the unit in which he prefers
to continue his instruction during the second term. Those who fail to
report their preference at the office of the Professor of Military Science
and Tactics before the end of the first term will be assigned arbitrarily to
some unit for the second term.
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During this term opportunity is given to all who desire to elect the
Advanced Course of the Air Corps Unit to take the special physical
examination. Those who fail to pass this examination will not be permitted
to sign contracts for the advanced course in the Air Service Unit.

Pirst Term Second Term
M8221

Coast Artillery Unit: Instruction of the Second Class Gunner .. .. 45- 0

M r Unit: Elements of Engineer Training .......... ..... 45- 0

Nit Unit: Electrical Communications ................ ..... 45- 0
Ordnance Unit: Interior and Exterlor Ballistics.......... ..... 45- 0

MAir Corps Unit: Tactics and Communications .......... 45.... .48- 0

Chemical Warfare Unit: Theoretical and Tactical........ .... 45- 0

ADVANCED COURSE
"The Head of a Department is authorized to allow at his option

credit towards graduation for military taught subjects."
" 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 require-
ments 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."

Open to third year students who have completed the Basic Course
who are acceptable to the Professor of Military Science and Tactics, and
who receive the approval of the Professor-in-charge of the Institute Depart-
ment in which they may be registered.

The student must execute a contract to continue the course of instruc-
tion for two years should he remain that length of time in the Institute
and the fulfillment of this contract then becomes a prerequisite for gradua.
tion.

Those who execute this contract will be entitled while not subsisted
In kind to the commutation of subsistence fixed by the Secretary of War
in accordance to law.

All students in the Advanced Course R. 0. T. C. are required to take
Military History and Policy of the United States, G98, 30-30 during the
first term and International Law G3, 30-30, during the second term.
Either of these subjects may be taken with the approval of the Repistra-
tion Officer in either the third or fourth years as best suits the individual's
Institute schedule.

The courses of study for students enrolled in any of the units of the
R. 0. T. C. which have been arranged by the deparcments are shown
immediately following the military requirements for those units. Students
in departments which have not submitted schedules will arrange their
courses in consultation with the heads of the deartments concerned.

From among the R. 0. T. C. graduates eani year there may be desig-
nated 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. 0. T. C.

Since Course VI-A is a cooperative course extending over a period
of five years, during a part of wich time the student is not in residence,
members of this course may consider their third or fourth year as their
junior year and their fourth or fifth year as their senior year, for purposes
of arranging Military Science schedules.
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First Year of Advanced Course (8d year M. I. T.). From among those
students who have demonstrated marked proficiency and interest are
selected the Cadet Second Lieutenants who are required to give one hour
per week in assisting in the instruction in Infantry Drill.

Summer Camp. One of the obligations contained in the contract to
be signed before beginning the R.O. T.C. Advanced Course is one to attend
one Advanced Camp. This camp normally comes between the junior and
senior years. Authority can usually be obtained for good reasons, to attend
this camp after the sohomore year though this is not general as the work
of the junior year is esigned to enable the student to obtain the greatest
good from the camp instruction . In very exceptional cases attendance at
camp may be postponed until after the senior year, but only upon the
express ageement that the student's diploma will be withheld until after
the completion of his R. 0. T. C. Course.

Second Year of Advanced Course (4th year M. I. T.). From among
those who continue especially to demonstrate their proficiency and interest
and who were Second Lieutenants during their junior year will be selected
the Cadet First Lieutenants and Cadet Captains under the same obligation
to devote one hour per week to assist in instruction in Infantry Drill.

Those students who did not take G98 and G3 during the junior year
must take those subjects during this year.



COAST ARTILLERY UNIT No. I
Open to students in all courses except V. XVI, XVs. Students wh Institute

courses do not include Surve ng, or wo a ble to d onstrate pro y this
subject, will be required to t one of the Ines tute Surveyi subject.

First Term Second Term
M 11M%,lCtol Instruments.................... 15-15

Computation of Firing Data for Heavy Mobile *Arit iey. 80-80
M581

Dispersion and Pro bility of Fire........................ . . 21
Observation and Ajustment of Fire...................... . . 24-24

48-45 45-45

MostArtllery Material........... 9- 9
anisation and Administrationo Coat ir Corps 9- 9

Camp Sanitation and Military Hygiene............... 8- 6
Gunnery for Anti-Aircraft Artillery................. 15-15
Examinations during Term...........................8- 6

M8412
Tactical Employment of Artillery. Fixed Anti-Aircraft

and Heavy Mobile Artillery and Military Law .. . ......

458- 5

45-45

45-45

Civil Engineering - Course I. All Options
Third Year

First Term Second Term
Re#Wu schedule with the following changes:

add:
Military Science M5811. M8812................... 45-45

Fourth Year
iegular schedule with the following cange:
Add:

Military Science MS411, M8412................... 45-45

Mechanical Engineering - Course H
Third Year

45-45

45-45

First Term Second Term
Re& schedule with the following changes:

Milry Science M8811, M8812 .................... 45-45 45-45
(Ad sed to take Machine Tool Laboratory in summer following second year.)

Fourth Year
General Course

Reg ar schedule with the following changes:

1 ng Materials Laboratory 285.................. 60-80
stalPlants 2'782......................... .. .. 0- 0

Science M8411, M8412.................... 45-45 46-45
Materials Laboratry 286 ................... 80-15

( OS required as General Studies.)

Options 1, 2, 8 and 4
Applicants from these options will be admitted to the Coast Artillery Unit subject to

the approvlof their schedule by the Military Department and the Head of the Mechanical
Engiering Depaument.

1s 0 COURSE SCHEDULES



COAST ARTILLERY UNIT - Continued
Mining Engineering - Course III. Option. I

Third Year
Re& schedule with the following changes: First Term

Military Science MU811, M8812.................... 45-45
Fourth Year

Ra schedule with the following changes:
OV........................................... . .Addt.
iit!ScienceM8411, M8412................. 45-48

.......................................... ..

Metallurgy - Course III. Option 2
Third Year

Rep schedule with the following changes:

Mtary Science M8311. MS812. .................. 45-45
Fourth Year

Rejul schedule with the following changes:

-A.---....----.............................

Thsi ........................................ 48-48
Mi~tary eenoe MS411.MW1,12 .... ................ 45-45

Electrical Engineering - Course VI
Third Year

eoond Term

45-45

150 - 0

45-45
120 - 0

45-45

165

150
45-4

Reaulfr schedule with the following changes:
Piticai Economy Ec1, Ec2......................

Ad
Mill*fSien M811. M8312....................

% tuirdy 98 .........
General Study in econd term.)

Fourth Year

First Term Second Term

45-4

45-45
80-80

Electrical Engineering. Principles of. 6*08, 6-04 .. ......... 90-120ElectricalE l g Laboratory 672................... 90-90
Hogl erin bomtory 2'621....................... ....0 o .......................................... . .

iics 164........ .................... 45-90
1CSineMS41 1,i1.............. 45-45

PONtc Eonomy ", Ec8..... .............. .. 48-45
The ............................................... 80- 0

348-890
785

Electrochemical Engineering - Course XIV
Third Year

First TermRegular schedule with the following changes:
tary Science M811. M8812.................... 45-45

Fourth Year
.RI , schedule with the following changes:

t udies .................................. 185- 0
Military Science M8411, M8412.................... 45-45

oa Studies.................................. 45- 0

45-45

48-45

75-105

45-80
45-78

45-4
180

785

Second Term

45-45

178- 0

45-45
85- 0
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COAST ARTILLERY UNIT - Continued
Engineering Administration - Course XV. Option 2

Third Year
First Term Second Term

Re&u~r schedule with the following changes:

Report W 8............................ 80-80
achine Tool boratory 2972 ....................... .45- 0

Science M8811, M8812................... 45-45 48-45
................................... 80- 80

t E4Ra ............................... .. s.80-80

Fourth Year

R%5  bschedule with the following changes:

Design 2'722................................ .60- 0
Add.

Miltay Science M8411. M8412.................... 45-45 45-48
Genea8tudy8..................................... .30-80

ENGINEER UNIT No. 2
Oj en to students In all courses except V. A11 Instruction for this unit throughout the

fortyear igvnb nttute per:one?fourth ivear bys give 0by First Term Second Term

Ogaation and Duties of Engineers .................. 12-12
A d nistration. 8u YEq ment ................... 9- 9
Musketry and 1.. ...................... 24-24 ..

M65822
Genera1Constructicn War............................ .24-24
ield and Permanent ortifications. ..................... .21-21

48-45 45-45

Civil Engineering - Course I. All Options
Third Year

First Term Second Term
Rej1ar schedule with the following changes:

ilitaryScienceM821, M8822................... 45-45 45-48
Generatudies to be............................. G98 08

Fourth Year
No change from the regular schedule.

Mechanical Engineering - Course U
Third Year

First Term Second Term
RegTular schedule with the following changes:

ilitary Science M8821. M8822 ................. 4 -4 4 -4
dvsdto tae Machine Tool lAboratory in the summer following the second yeau.

Fourth Year
General Course

Regular schedule with the following changes:

R and avenent 18 . . ............ 20-2
(096 and GO requirol a 3enr" Stuies
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ENGINEER UNIT - Continued
Course I (Continued)

Options 1, 2 and 8
Fourth Year

AgUlsct from these options be amitted to the Engineer Unit subject to the

=0 rtigschedl by the Mlitary Department and the Head of the Mechanical

Option 4
First Term Second Term

Wschedule with the following change:
jda dp = ....... 110-28

Mining Engineering - Course III. Option 1
Third Year

schedule with the following changes:

4% tary lince M8891, M8= .................... 48-48 45-48

Fourth Year
No change from regular schedule.

Metallurgy - Course II. Option 2
Third Year

chedule with the following changes:

Stary Soence Magi, Mh9h. ................... 48-48 48-48

Fourth Year
No change from regular schedule.

Electrical Engineering - Course VI
Third Year

Piret Term Second Term
schedule with the following cbanges:

o Economy RAI, Bog...................... 48-48 48-48

tar e a n . .a ....... 48-48 48-48

Fourth Year
'Priniples08. 6'04.............. 90-190 78-104
'70 .. ................... 90-90

ratory W621 ......................... .. .. 4 - 0

'64 ... ... ... .. ... ... ... .. ........ 45- 90 .
, . ..................... 48-48 48-48

285
................................. 0
S . . ................... 0-80.. .

80-408 70
788

"!,B
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ENGINEER UNIT - Continued
Electrochemical Engineering - Course XIV

Third Year
Phet Term Second Term

R& schedule with the following changes;

Ilitay Science M8821, MS822..... ............ 45-4 45-45

Fourth Year
Regular Institute schedule.

Engineering Administration - Course XV. Option 1
Third Year

r schedule with the following changes:

lt &I.ence M821, M88Ss.................... 45-45 45-45

Fourth Year
R& schedule with the following changes:

General Study 098, 08............................ 80 -80 80 -80

Course XV, Option 2
Third Year

Rnd, schedule with the following changes:

l SIlitwryscience Ma8i, M6822................... 45-45 45-45

Fourth Year
schedule with the following changes:

Mee Study GN, Go... ........................ 30 -80 80 -80

Course XV, Option 3
Third Year

Re r schedule with the following changes:

MWtary Sience M8I. oM8.2................. 45-45 45-45

Fourth Year
schedule with the following changes:

Gonad Study G8,08............................ 80-80 30-80
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SIGNAL UNIT No. 8
to students in Co Vt., Vt-C, V1A, VI 1 IX-B and XIV. All Instruction

rtiut throughout the t year Is given tu personnel tudent are
for their R. 0. . . course the requ titute subjects, Wre and Radio

con 6'281. '82, two terms, 45 - 90 per term.
First Term Second Term

88 I~S131 for VI1-C)
k ounication and Tactics................. 4-45 .

(M5381for V'-C
n iphers .............. . .............. ,8-38

W in ield........................ . 12-12

45-45 45-45

Electrical Engineering - Course VI
Third Year

Relular schedule with the following changest
Add:tioa Economy e81. Ec32...................... 45-45 45-45

Add:
MIT Science M8881, M6882 .................... 45-4g 45-45
Gone Stdy G98 ............... ,....... 80-80 .. ..a
(G8 required General Study In the second term.)

Fourth Year
Engi 'ering, Principles of, '03. 6'04........... 90 - 120 75 -105S2Laboratory6'72................... 90o-90

nglneg Laboratory 2'021........................... 45-80.
n........................................ .. . 45- 75
olOaI Economy Eca1, Ec82. .................... 45-45 45- 45

Pinciples of Wire Communication 6281..............45-90
Prciples of Radio Communication 6282................... . 45-90
Thesis ............................................... 80- 0 196

845-8 720
720

Electrical Engineering - Course VI-C
Third Year

RTar schedule with the following changes:

Mtary Science M8381 M8821 . .. .... 80 -15 80-15
(8required as General Study in the second term.)

Fourth Year
g- schedule with the folwing change:

%required as General Study In first term.
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ORDNANCE UNIT No. 4
Open only to students in Course II, 11s, VI.A. X, X-A Second Term

Manisation, Mission and Function of the Ordnance
t. ................... ........... 8-8

It M ntofOrdnance................2- 2
jt or terial........................ 10-10

saavy Artillery Material................................. 16-18

15-15 15-18
All Instruton for this unit during the fourth year is given by Institute personnel.

Mechanical Engineering - Course II
Third Year

Regular schedule with the following changes:

ilitary Science M8841, M842.................... 18-18 15-18

Fourth Year
Machines 21............................ 80-60

iLaborato 689................... 80-80
ratorv2601. 2 .................. 60-60 80-80

sat. . 248................................. 80-0
'8t, 6M ................................. . .. 60 - 0

s .......................... .......... 45- 0
' 781.................................... .. 4 -48

aDen 211 ............................ g9- 0
e "M 2'2....................... .. .. 4-90

Ordnances B............................ .. .. 7-4
S .................................... .. 60- 0

Production Meth 298................................. . . 18-1
Testing M Aor '85................... 0-80

General 8u .................................. 80 -80 80-80

875-00 720
785

Options 1, 2, 3, and 4
Applicants from these options will be admitted to the Coast Artillery Unit subject

to the approval of their schedule by the Military Department and the Head of the Mechan-
ical Engineering Department.

Metallurgy - Course III. Option 2
Third Year

Regular schedule with the following changes:

Military Science M8841, MS842.................... 15 -15

Fourth Year
Same as regular schedule.
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ORDNANCE UNIT - Continued

Chemical Engineering - Course X
Third Year

First Term Second Term

RESERVE OFFICERS' TRAINING CORPS

e with the following changes:

oleence 1 M8848"1 842.................... 15-15 15-15
Students planning to take Course X-B must take 03 ar a general study in the second

term.

Fourth Year
of, M41........................ 45-90.

c 2. al Bakineering 10'811, 10'321..................... 75-75 60-60
tI g Laboratory 685.......................80-45

a en, Elements of, 640................. 60-90
iel2'oratory W62.......................... 60-80 ..

fndus5al hemical Laboratory 10'26.................. 105-80
f a try10'214............................ 30-80 90

pr 1Studies . ........................... ,....... . .. o9
P orand Exlsvs5'87........................... . . 80-80

sT Materi Laboratory 2'87...................... .... 20-10
W ports 1015. . . . . ............. ..... 15- 0

... .. ... .. ... .. .. ... .. ... .. .. .... . . 270
i6 -i6 30-230

405-875 720
780

Optional studies may be not less than 60 or more than 120 hours.
Students admitted to Course X-A must take Analytical Chemistry 5'16 (60-15)

in the second term of the fourth year as an optional study.

Chemical Engineering Practice - Course X-B
;ourth Year

Calculus Applications of, M41........................ 36-72
Chemcal nineering 10'331, 10341....................72-168 80- 60
Electrical En lneering, Elements of, 41................. 48-72
*Gener 1Stu y,098.................................. 24-24
ndsrl Chemistry 10'224....................4-24...4

School oChemical Engineering Practice 10'84, 10-85, 10'86
and Thesis. .................................................. 1010

564 1100

Engineering Mmitration - Course XV. Option 2
Third Year

R- schedule with the following changes:

SScience MS341. MS42................... 15-15
Study=3............................... .

Fourth Year
Bsg%& schedule with the following changes:

15-lb
30-80

105- 0
60- 0

90- 0
90-80



COURSE SCHEDULES

AIR CORPS UNIT NO. 5

Open to students in all courses in the Institute except Course V, provided that only
those applicants who have passed the required ical examination or whose apparent
physical condition is such as to indicate that they w pass this examination will be accepted
fr enrollment.

All members of the Unit are required to take MS35, G98, and 03, prior to graduation.
For other requirements see the schedules for individual courses.
MS85............................................... First Term Second Term
Airplane Engines....................................... . . 15-15
Observation Aviation..................................... .15-15
Aerial Photography....................................... .15-15

45-45

Civil Engineering - Course I. All Options
Third Year

Regular schedule with the following change:
Add:

Military Science MS35................................ 45-45

Fourth Year
Regular schedule.

Mechanical Engineering - Course 11
Fxce t students who have definitely determined to take the Automotive option

Third Year
Regulr schedule with the following changes:

Airplane Design, 16'015............................ 45-45
Military Science MS85................................ .. 4-4.

Fourth Year
Regular schedule with the following changes:

Aeronautics 18'85 .......................... 45 -45
Aeronautics, 16'115. ............................... .. . . 4-4

Mechanical Engineering - Course II. Option 1
Third Year

Re ar schedule with the following changes:

Military Science, MS85............................ 45-45
Students In this section must take Aero Engines, 16'82 prior to attending summer

camp.
Fourth Year

Regular Schedule
Course III, IV, IV-A, VI, VI-A (1 and 2), VII, IX, X, XI, XII,

XiI, XV, XVI, XVII
Third Year

Regular schedule with the following changes:

AigJplane Design, 16'015............................ 45-45
MitaryScience,M85............................... .45-45

Fourth Year
Regular schedule with the following changes:

Aeronautcs, 16'785........................... 45-45
Aeronautics, 16'115. .. .. ... ... . ... .. .... .. ... .. ... ... 4 -4

-7

188
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Course VI-A (Option 3, Communications)
Third Year

Regular schedule with the following change:
Students of these courses must have completed Military Science, MS85, prior to attend-

ing summer camp.
Fourth Year

Regular schedule.

Course VI-C Electrical Engineering (Communications Option)
Third Year

Ree r schedule with the following change:

Military Science MS85 ............................

Fourth Year
Regular schedule

Course VIH
Third Year

Reua schedule with the following change:

Military Science MS5.............................

Fourth Year
Regular schedule.

Firs

Course XIV
Third Year

Ref schedule with the following changes:
Military Science MS35 ............................

hicLaboratory 8'151................. ...
8*15.............................80

Omit:
General Study...............................

Fourth Year
Reur schedule with the following change:

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

Course XVI
Third Year

albduls schedule with the following changes:
Vilitary Science M885............................

Omit:
Airplane Rigging 16'51 ............................

Fourth Year
Regular Schedule.

t Term Second Term

45 - 45

45-45

45--45
.. 45-15

-15

30 -80

30 -30

45-45

60

189



140 COURSE SCHEDULES

CEMICAL WARFARE UNIT No. 6
Opn to students In Course V. X, XIV, XV,. First Term Second Term

Organsation and Duties of C.W.S. Personnel and Materiel .. .. 45-45

Chemistry - Course V
Third Year

CtenicaIU tur"'191......................... 80 -. 45
SpS le -1, '62.....................7-90 7-.90

.. ........ 25- 5
nd A i of ouantitativeA'nlysis 5'14 ...... 45 - 45

I dtrial C t 10'202.................................. 75 -7
M taryScience M 62............................... 46-48

O i e r 1.5I811, 521....................... 00-80
Oric Che l LAboratory 611.5'621................ 185- 0 185- 0

tos cnoy S1,E .......................... 45-45 45-48
pe0. . .5............................80-1

Sudy of War Gases 88................................. .. .- 1S
445-290

788 780
Fourth Year

Ali In ction in this year given by Institute personnel.
hemica LLbrary Technique 5'92...................... 15-15

Che l Pnc'ples 866............................... 45-60
i'story9 8.....try ...3.................... .... 80-80

ndustrl Chemistry 10-218................. ....... 48-45 .. ..
Inorganic Chemistry 5-06................................ . 45-45
Metanogrphy 8'611...................................60-1.
Powder and Explosives 557............................. .0-80
Radiation Chemistry 8'79................................ .. 80 45
Surface and Colloid Chemistry 5'69........................... . .80 -15

Ri 6'96... . . . .. 15-15
T 0*8255 318

T . .ral ..d ,.. ......................... 80-3 85-8
study .. ,..............................80-80

etu.I........................................ 0.
678 810

Chemical Engineering - Course X
Third Year

e Mechanics 2-20................................ 4-90 .
Ch l Principles 8651 5'6852........................ 75-90 75-90

2'46 2-47............. .......... 60-105 80-45
10'208......................... .. .. .78-75

M Iiry ce M362............................... ... 48-4
Orgi e 5'511,5*521......................... 60-45 60-80

rc Chemical Laboratory o618, 5623................ 90- 0 60- 0
Poti onoy Ec81,c82......................... 45-45 48-45
General Study ....................................... .80-80

876 780

Fourth Year
Calculus Applications of M41.......................... 45-90
Chemical Engineering 10'811, 10'321.................... 75-73 60-60
Electrical Engineering, Elements of 640............... 60-90
Electrical n eering Laboratory 685 .....................
Englerng tory2'62.........................60-80
Industrial Chemical Laboratory 10'26.................... 105 -80
Industrial C r10'214............................ 80- 80
Powder and 'ves 657............................
T VMateril Laboratory 2-7........................ .20-10

ports 10'15. ............................... .. .. 15- 0
Thesis................................................. . 270
GeneralStudyG8...................................... 80-80
Optional Studies ..................................... . .. 150

405-875 720
780

Time devoted to option must be not less than 120 nor more than 180 hours, time
adjustment being made on the hours assigned to thesis.

Students plan to enter Course X-A will take Analytical Chemistry 5'10 (60-16)
in the second term the fourth year as an optional study.
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CHEMICAL WARFARE UNIT - Continued

Chemical Engineering Practice - Course X-A
Students planning to enter Course X-A will take Analytical Chemistry, 5'16, (60-15)

in the second term of the fourth year as Pn Optional Study.

Chemical Engineering Practice - Course X-B
Fourth Year

First Term Second Term
Calculus Applications of M41.......................... 86-72
Chemical Egineering 10'381, 10341..................... 72-108 30-60
Electrical ineering, Elements of, 641 ................ 48-72
General Study G 8.................................... 24- 24
Industrial Chemistry 10'224 ........................... 24-24
School of Chemical Engineering Practice 10'84, 10-85, 10'86

and Thesis... ..................................... .1010

564 1100

Electrochemical Engineering - Course XIV
Third Year

Rel&r schedule with the following changes:

MilitaryScienceM6362..,............................ 45-48

Fourth Year
Students will elect as part of their Optional Studies, Study of War Geses, 16-15, and

Chemistry of Powder and Explosives 5'57, second term 30-30.

Engineering Administration - Course XV. Option 3
Third Year

Regu!r schedule with the following changes:

HeatEngineering'44,2'45........................ 45-75 45-75
Add:
Heat Engineering 246. 247.......................... 60- 10b 80-45
Military Science MS82 .. .. 45-45

Fourth Year
R ar schedule with the following changes:

Thesis............................................. 120-0
Add:

This ......................... ............ 900
CeneralStudyG98 . ....................... 30-80 30-80
Chemistry of Powder and Explosives 8.87..... ............. 80-80



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 surve instruments 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 training Is given in surveying and in railroad
fieldwork. Students in civil engineering also take astronomy and a brief
course in graphic statics during 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 chem-
istr and begin subjects of biology and bacteriology, while both the civil
engeers and the sanitary engineers are given a course of considerable
length in electrical engineering. Students taking the hydro-electric option
take a slightly different course in the third year from the other civil engi-
neering 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), eneral, (2) transpor-
tation engineering, (3) hydro-electric engineering. ption 1 gives special
attention to the application of the principles of ydraulics to brances of
engineering whi have to do with public water supplies, irrigatio , 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 problems that arise in hydro-electric develop-
ments.

In all this work the object is to enable the student to a pply 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 engineer has to
meet.

Subjects 1'00 to 199 ( page 59)
100,, '01. Surveying and Plottn. A thorough classroom drill in

the principles of surveying accompanidby fieldwork, computations, and
the making of scale drawings, profiles, and7 contour maps, followed by a
study of their application to the solution of eng' problems. Text-
book: Breed and Hosmer's Principles and Practice of n, Voli

e. Surveying and Plotting. Given in the summer et ethe
second and t yir covers the same ground as l'00 and 1'01 somewhat
more briefi. Txbo: Breed and Hosmier's Principles and Practice of

IS . Surver. The methods of using the compass, transit, tape,
and levl, in maken plane surveys, are explained by lectures and by eld
exercises. In the rantin room the computations and drawings necessary
to interpret and plot surveying field notes are made.
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1*04. Surveying. At Camp Technology. Consists of 355 hours,
lectures, recitations, fieldwork and drafting. The fieldwork consists of

e, toogrphic, hydrographie and elementary railway surveying.
Paad maps will be made in the drafting room from notes taken mn

the feld.
This course satisfies the requirements in surveying for students in

Courses II, IV-A, VI, IX-B and XV,. It will not be accepted in place of
the work in surveying for students in Courses I, XI and XVI.

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 IL

105. Plane Surveying. At Camp Technology. Given in the sum-
mer between the second and third years; 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 makin scale drawings, profiles and contour
maps from field notes. Textbook: B8reed and Hosmer's Principles and
Practice of Surveying, Vol. I ; Hosmer's:Practical A stronomy.

1-08. Geodetic and Topographic Surveying. At Camp Technology.
Given In the summer between the second and third years; it consists of
lectures, fieldwork, computations and drafting. The fieldwork consists
of th- making of topographic surveys with the transit including triangula-
tion and stadia surveyig; 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. Geodetic Surveying. At Camp echnology. 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 observations for declination, dip and intensity.
Students will also be required to calibrate instruments and to determine
constants. (Elective for a limited number of students in Course I who
have satisfactorily completed the third year.)

1*09. Surveying. Consists of 200 hours lectures, recitations, field-
work and drafting. The work is limited to plane surveying, and is planned
especiall to meet the requirements of the Course in Building Construction.
Textbook: Breed and Hosmer's, Principles and Practice of Surve *ng, Vol. I.

1'10. Surveying. At Summer Mining Camp, Dover, New Jersey.
Given during the summer between the second and third years. It consists
of 860 hours, lectures, recitations, fieldwork and drafting.

The fieldwork consists of plane, topographic, magnetic dip-needle
and mine survdying. In the drafting room, plans and maps, both surface
and underpound, 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. I.

1*12. Astronomy and Spherical Trigonometry. Supplements 1'00
and VOI, and is therefore treated from the standpoint of the engineer.
The class work in spherical trigonometry covers the principles of the sub-
ject sufficiently to serve as a preparation for the work in astronomy.
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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.

1'18. Geodesy. The methods of conducting a geodetic survey are
discussed 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 formulas for computing geodetic postions; the theories of potential
and of the earth's figure; the application of least squares to geodetic sur-
veys; and the theories of astronomical, magnetic and gravit observations.
Textbook: Jordan's Handbuch der Vermessungkunde and lark'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:
Bowditch's Navigator.

1'18. Map Reading and Topographical Drawing. A study of the
different conventional signs employe in making topographic maps. Each
student is required to make a number of plates of conventional signs, and
to solve problems relating to contour maps.

1'20. Railway Fieldwork. Given at Camp Technology in the
summer between the second and third years; it consists of classroom and
fieldwork. A survey is made for a railroad about two miles in length.
A reconnaissance is first made, followed by a preliminary survey including
the necessary topography to permit of determining the position of the
location line; the location line is then staked out. There is al a systematic
drill in the laying out of curves by various methods, including the A. R.
E. A. spirals, and in setting slope stakes for grading. Sufficient class work
of an elementary character is given at the Camp to supplement the field-
work. Textbooks: Allen's Railroad Curves and Earthwork; Allen's Field
and .Office Tables.

1'21, 1'211, 1'22. Railway and Highway Engineering. A thorough
study of curves and earthwork. The first term is devoted to the mathe-
matics of curves with applications to the location of railways and high-
ways, and to the layout of tracks and pavements. The second term is
devoted principally to the methods of staking out and computing.earth-
work and masonry. Recitation work predominates, 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, l'24. So much of this subject as relates specifically to rail-
ways is omitted by students in Courses Is and XI. Textbooks: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables.

1'23, 1'24. Railway Drafting. 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 earth-
work developed in 1'21 and '22 to the solution of problems in hydraulic,
railway or highway construction.

11o. Engineering Construction and Estimates. 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 consideration is given to the methods of financing engineerng
projects. Some of the details considered are the acquisition of land,
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clearing the site earth handling, culverts, abutments and retaining walls.
The methods of laying out and carrying on construction work and of
making estimates are illustrated by studies of typical projects.

116, 1'27. Railway Engineering. The subjects treated include:
maintenance of way and structures; yards and stations; interlocking and
block signals; rolling stock, including tractive effort of locomotives, the
economics of railway engineering, with a critical study of train resistance,
tonnage rating and the influence of grade, distance, curvature and rise
and fall on operating costs; I. C. C. accounting, valuation, and public
regulation. The object is to give the student a comprehensive knowledge
of railway engineering and a general knowledge of railway accounting
and operating. The solution of problems on signals, tractive effort,
economics and railway accounting is required. Textbooks: Tratman's Rail-
way Track and Maintenance; Neostyled Notes on Railway Signaling and
on Economics of Railway Engineering.

1'28. Railway Design. Drafting room course, including problems in
railway location on United States geological maps; the proportioning of
culverts and waterways; the complete computation and detailed design
of a division yard, including a locomotive terminal; and other practical
railway problems involving the application of the principles taught in
subjects 1'21, 1'22, 1'26 and 1'27.

1'801, 1*802. Advanced Railway Engineering. A continuation of
the undergraduate courses in railway engineering, 126 127. Special atten-
tion is given to the design and operation of freight and passeger yards and
terminals; locomotive terminals; coal handling plants; electrification;
electric railways; interrelation of highway and railway transportation; use
of motor transport by railways. The principles of railway accounting,
rates and public regulation and control are thoroughly discussed. Students
make individual investigations and reports upon problems involving rail-
way operation and economics. Will not be given unless a sufficient number
of adequately prepared students apply. Textbooks: Droege's Passenger
Terminals and Trains, Droege's Freight Terminals and Trasns; Reports of
the American Railway Engineering Association, and various other reports and
periodicals.

1'11, 11812. Advanced Railway Design. A continuation of 1'28
and closely correlated with 1'301 and 1'302. Includes the design of
freight passenger and locomotive terminals; a study of problems arising
in grade crossing eliminations, and in the handling of traffic during con-
struction, and a consideration of the methods of making cost estimates.
Will not be given unless a sufficient number of adequately prepared
students apply.

1*85. Roads and Pavements. An outline of the principles governing
the location, construction and maintenance of roads, and the construction
and maintenance of pavements for city streets. Textbook: Agg's Con-
struction 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. Discussion, recitations and prob-
lems on relation of highway and railway transportation, highway legisla-
tion, traffic surveys, layout and construction of roads, types of motor
vehicles, loads, pavements and grade resistances, economics of motor
transport and economics of highway location. Textbook: Neostyled Notes
on Hi wayTransportation.

1,1. Hlhway Design. A design for an improvement of an existing
road by substitution of improved alignment, grades and new pavement
suitable for assumed traffic.

1189. Graphic Statics. Graphic methods of solution of problems
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dealing with forces and reactions, curves of bending moment and shear and
stresses in simple trussed structures. Textbook: Hudson and Squire,

Rements 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: Spofford's Theory of Structures.

1'401. Structures. Adapted to the needs of Students in Aeronautical
Engineering.

1E 1, 112. Theory of Structure. An extended course, in continua-
tion of 140. 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 of metal, stone and concrete; and the theory of
reinforced concrete design. The object is to train the student thoroughly
in the application of the principles of mechanics to the design of the more
common engineering structures. Textbook: Spofford's Theory of Structures.

1'421. Theory of Structures. A continuation of 1*41 intended for
students in the hydro-electric option of Course I, and also for students in
Courses XI and XV. The subjects included are: the theory of reinforced
concrete, earth ressures, deflection of trusses and theory of least work.
Textbooi 's Theory of Structures.

1'422. Theory of Structures. A continuation of 141 intended for
students in architectural engineering and building construction. The sub-
jects covered are deflection of trusses, the method of least work as applied
to the determination of stresses in statically indeterminate structures,
and stresses in space frameworks and high building frameworks. Text-
book: Spofford's Theory of Structures.

1.4. 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. Third edition.

1'44. Stationary Structures. A short course for students in mining
engineering, designed to give them a knowledge of the fundamentals of
the theory of structures. Textbook: Spofford's Theory of Structures.

114. 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 struc-
tures. The subject matter includes the use of influence lines and the
computation of stresses in simple trusses, portals, rigid frames, trusses
with redundant members, and space frameworks. 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.

1'48. Foundation.. A study of the methods of constructing foun-
dations for bridges, buildings and other structures. Textbook: Hool
and Kinne's Foundations, Abutments and Footings.

1'481. Foundations and Soil Mechanics. The subject Is divided as
follows: (a) Physics and mechanics of the subsoil; soil classification based
on geological and on physical characteristics; subsoil investigation by test

ts and test borings; application of Mohr's diagram to bearing capacity
problems; effect of loaded area and of deth of foundation on settlement;
loadin tests. (b) Principles of desi and of construction of foundations'
allowable soil pressures; municl p[building codes; spread footings ana
simple raft foundation shallow foundtions on ground with unequal re-
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sistance; concrete and timber piles; pile driving; static and dynamic pile
resistance; pile formulae; bearing capacity on groups of piles; pile founda-
tions; timbering in deep, o en pits; open caissons, Gow cylinder and Chicago
shaft method; compressed'air foundations; hydrostatic upward pressure on
cellar floors; waterproofing; cofferdams and pumping; excavation and
drainage in fne sands. Cc ecial foundation problems; foundations of tall
buildings, shoring and ndrinning; pre-test system; bridge piers and abut-
ments; weir foundations on permeable grud; damn foundations on comn-
pact and on fissured rock; grouting; ea aspects of foundation engineering.
Textbook: Hool and Kinne's Foudions, Abutmens and Footdngs, also
Pape.rs by Dr. Tersghi.

1*91 1'492. oi Mechanic.. Covers the whole field of recent
scientific vestigations relating to earthwork engineering. The courre is
divided into two parts, the first dealing with the physical factors involved
in earth pressure phenomena, which includes a study of all those physical
properties of the sails which are of practical importance in connection with

goperations, such as uidity, plasticity, cohesion, Internal
fitn, nare and effect of the colloidal content, permeabilitly, movement

of capillary water, h tatic stress phenomena and elasticity, including
a discussion of the physical causes of these properties, The second portion
of the course will be devoted to a thorough and critical study of the various

'soil phenomena which are known to occur in connection with earthwork
operations and foundation work. This study is based on the results of
modern soil research and includes the following topics: the relaticon
between settlement and the bearing area of buildig, the inte rotation
of loading tests, a consideration of floating foundaions extending over
both unifqrmly comprsible and unequally compressible ground, settle-
ment due to local draiae of the ground, dynamic and static pile driving
resistance, the effect of ~e pe driving resistance, settlement of pile
groups, hydro-dynamic stress insilt and mud deposits and their effect on
the bearing capacity of the gound, quicksand paenomena, mechanics of
landslides, stress conditions Inhydalc fill dams and weir foundations
on permeable ground with particua attention to the piping effect of the
seepage water.

1'501, 1'102. Bridge Design. Shows the relations of the theory of
structures 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.
Emphbasis is laid on the development of careful, systematic and practical
habits of computation.

1'11, 1'512. Structural Design, Abridged from 1'501, 1'502 and
especially adapted to the needs of students in Io

1'13. Structural Design. A drafting romr~ subject similar in char-
acter to l01, 1'02, giving only an outline of the subject.

1'8. Structural Design. A drafting room subject similar in char-
acter to l a01, 1'02, giving onl an outline of the subject.

1'5. Structural Desg Cdaced. Supplements Advanced Struc-
tures sand illustrates the applications of the principles there studied. Much
of the allotted time is dto the determmation of stresses in suspension
bridges and in arch bridges of both the hinged a no hinged type.

1'61, 1'62. Advanced Structures. Includes an exhaustive treat-
ment of fundamental principles used in the investigation and design of
complicated structures of a statically indeterminate type, such as suspen-
sion bridges, arches, framed domes and frameworks of high buildings. Var
ous methods of determining the deections of such structures are con-
sidered, and the applications of deflections to the determination of stress.
The method of least work is considered at length and illustrated by its

----------
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application to numerous structures. The slope deflection method is also
considered. In general, the effort is made to give a sound fundamental
training in underlying principles to the end that the student will be pre.
pared to deal with the numerous types of complicated structures which are
likely to occur in modern practice. Textbook: Mimeographed Notes,
prepared by Pro essor Spofford; Textbook* by Various American and Ger-
man Authors; Monogra and Professional Papers.

1*17. Secondary tresses. Within the last ten years the importance
of secondary stresses in bridges and similar structures resulting from dis-
tortion has become widely recognized and during this period engineering
periodicals have contained descriptions of a large number of modern
bridges in which the secondary stresses have been computed. In this
subject, the student investigates the various sources of secondary stresses,
computes the secondary stresses in a number of trusses, and studies vari-
ous methods of design for controlling secondary stresses and preventing
their becoming of large magnitude. Textbook: Johnson, Bryan and Turn-
neaure's Modern Framed Structures, Part II.

1*581, 1'82. Reinforced Concrete Design. A consideration of the
theoretical and practical principles involved in the design of structure. 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 rea-
sons for their adoption. Parallel with this work, a complete design is made
of an interior bay of a typical factory building'. In the second term the
following- topics are taken up: (a) an mnvestigation of bending moments in
reinforced concrete structures by exact methods, such as those of least
work, slope deflections, etc.; (b) the design of chimneys, tanks, tu rmels,
and similar structures.

1*60. Hydrographic Surveying. Given at Cam p Technology In the
summer between the second and third years; it consists of lectures, field-
work, computations and drafting. (a) Stream gagings. Designed to
instruct the student In the principles underlying the art of measuring
the flow of water in open channels. The equipment of the Camp 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. On Gardner's Lake, the student
is instructed In the method of makig soundings and practices the use of
the sextant and the transit in locating them. Textbook: Liddells Stream

G~egingg

i 2. Hdraulics. A thorou h study of the elementary ciples
of Hydrosta s and Hydrokineti s, including the laws goveri static
and dynamic pressure, and the flow of water through orificeag tubes,
nozzles. weirs, pipe lines and open channels. Special attention is given
to the laws of hydraul friction and accompa ing losses;eto the practice
of water measurement in pipes and open chals; and to such important
occurrences a back water in channels, the hydraulic jump and water
hammer. All portions of the subject covered in 'i3 are included. Text-
book: Russell's Hydraulics.

168. Hydraulics. Comprise. the essentials of 162 but the subject
of flow in opnchannels Is abbreviated.

1*64. Hydraulic. Comprises the elements of ulics followed by
a study of thetory and practical selection of alic turbines, and
certain of the more important problems relating to hydro-electric develop
menta.

1*6. Hydraul (Advanced). Offered for students in the uate
year who are desirous of pusingfurther their studies in theore cal and
applied hydraulics. The subjects tdrelate In a general way to prob
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twou arising in water-suppl atid water-power enineering, and subjects
which are only fundamenay treated in 112 ae urther elaborated and
discussed. An important feature of the subject is the study of the relations
existing between te performances of modeli and their orignals, involving
the discussion of the laws of hydraulic similtude. The otiepreparation
includes a certain amount of reference study in addition to the usual
problems and the writing of reorts.

1*70. Water Power Enguering;. This subject and 1'71 is intended
to acquaint the student wit te various general pgroblems involved in the
location, design and construction of hydro-electnic 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 investigations as usually made for water power projects.
They include a thorough study of hydrology - precipitation, run-off,
water losses and their relations; methods of analyzmng, 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 stud of the
theory and practice applicable to the selection of hydalc turies for
the plant, as well as general plant arrangement. Txbook: Barrows'
Water Power Engineering.

1*71. Water Power Engineering. Continuing from 1'70 the ele-
ments of design of the main features of a hydro-electric development -
the dam, waterway and power house are studied. The work of this term
is also accompanied by drafting room exercises, consisting of computations,
reports and problems of design. Textbook: Barrouws' Water Power Engi-

211 d'789. Advanced Water Power Engieering This and
Water PowerDesign1'8d51, 1852 are based upon the courses
in Water Power Engneering 1'70,1 '71. These two gauat courses, which
ar-supplementary toeach other, have for their specal object the study of
some water power site and the designsof its prini pal features. An actual
power site is used for whicsurvey at and other necer information are
available. The following represnative topics Illustrate he scope of these
courses: (a) hydrograph (or mass curve) study of the storage effect; (b)
plant capacity and output; (c) plant lay-out, including canal penstock and

ower house location and arrangement; ( ) power house design; (nsurge
tank and penstock es.gn(f) head atrouse and gate design; valua-
tion of water power ege. In e classroom attention Is aogiven
to other general p ems of awer development and the theory and
practice upon whc their solu seon Is based. Numerous references and
reports upon special features of plants and their accessories are also con-
sidered. A field trip of several days duration is taken early in the course
durn which several modern and representative power developments are
examined in detail. A test of a hydraulic turbine in usually made at the
Holyoke testing flume at thin time. Reports based upon the information
thus gathered are required and form a basis for dincussion and assistance
in the problems of design given laterin the year. Textbook: Barrow's
Water Power Engineering.

1'7 . and Sanitary Engineering. Includes investigations
ofprob lems sewerage and sewage disposal, theories of se treatment
ande of disposal plants and other sewage works, plumbin systems,
etc., tether with the relationship of sanitation to the public health.
The latterpart of the course deals with the engineering problems of irri-
gation and land drainage. Textbooks: Mke f and Eddy's Sewerage
and enstDc , a Tdesgn book; e tchorry'se Irrgation Practies and

dri . sraulio and Sanitary Engineering. Deals with the prin-
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ciples and practice of securing adequate public water supplies and the
purification of same. Includes ydroraphio studies of rainfall and runoff,
evaporation methods of deter required storage for given demands,
and the rnciples of de of earth and masonry dam, distributing
systems and purification plants. The principles of des and testing of
hydraulic turbines also given during the last four weeks of the course.
Textbooks: Turneaure and Russell's Public Water Supplies; Daugherty's
Hydraulic Turbines.

177. Sanitary Engineering. Deals with (a) the relationship of bac-
teriology 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. Text-
book: Metcalf and Eddy's Sewerage and Seage Disposal, a Textbook.

1178. Sanitary Engineering. Deals with the problems of securing
adequate public water supplies together with the theories and design of
water purifncation works. Includes rainfall and runoff studies, evapora.
tion, stream yield, computation of required storage, design of distributing
systems, earth and masonry dams, filtration plants, and the making
of sanitary surveys, studies of vital statistics and the prediction of
changes in population. Textbook: Turneaure and Russell's Public Water
.Supplies.

1179. Hydraulic and Sanitary Design. Deals with the design and
preparation of plans, maps and profiles for a system of sanitary sewers
for a selected area and given conditions and of a atorm water drainage sys-
tem for a similar area.

1'80. Sanitary Desi. Includes the layout and 0-Mign of a system
of sanitary sewers for a ven area, a system of storm & rs for a similar
area and the design of special structures used by the sai ry engineer.

1*811. Advanced Sanitary Engineering. Deals with the most recent
developments in the methods of disposal of sewage and municipal refuse.
No textbook is used but the student is required to consult the monographs,
reports and engineering periodicals and prepare abstracts covering 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) ifitration and special problems connected with
operation of sewage filters; (e) hydrogen-ion adjustment and its effect upon
sewage treatment; (f) acidification of sewage; (g) disinfection of certain
trade wastes; (h) treatment of special trade wastes; (i) improved methods of
garbage disposal; (J) elimination of odors; (k) other phases of sanitary
engineering which are more complex and specific than can be included in
a general course for undergraduates.

1'812. Advanced Sanitary Engineering. A study of the recent
Progress in problems connected with water supplies and their purification
ncludin (a) principles of design of darns of previous materials; (b) princi-
ples of esign of hydraulic fill dams; (c) special spillway considerations;

recent flood flow studies; (e) operating experience of purification plants;
) recent water-borne epidemics of intestinal diseases; (g) studies of fac-

tors influencing coagulation; (h) hydrogen-ion adjustment; (i) special
problems in treating water for industrial uses; (q) treatment of soft, colored
waters; (k) friction losses in sand; (1) flow of underground waters; (m)
design of lay-out as affecting fire insurance rate, etc.

1'851, '.852. Advanced Water Power Design. For description see
Advanced Water Power En1eering 1731 1732.

1.881, 1+882. Advanced Design. Carried on in parallel with
Advanced Sanitary Engineering I'8l1 and '812 and afford an oppor-
tunity of applying the theoretical factors studied in these subjects to
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special problems in connection with the design of plan for the disposal of
sewage and the purification of water. Inspection trips to plants in various
parts of the State are made at frequent intervals and the effect of special
deign features upon efficiency and economy of operation are studied under
actual operating conditions.

MECHANICAL ENGINEERING
Many of the subjects taught by the Mechanical Engineering Depart-

ment are fundamentals in nearly all of the different branches of engineer-
Ing; consequently instruction is given not only to students in Mechanical

nine g but also to those taking Civil, Sanitary and Municipal,
El, Electrochecalal, Archtecturl and Mining Engineer-
ing, and Naval Architecture and Marine Engineering.

The course In Mechanical Engineering aims first to give the student
a thorough trainingr in the fundamentals of physics, mathematics, and

ppedmechanics; then, by means of lectures, laborator work and draw-
room work in his d'erent professional subjects, to familiarize him

e 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
fotgg, such knowledge being essential to the successful designer of
machinery.

A considerable portion of time Is devoted to non-professional work
in Enlish, history, economics and allied subjects.

e work in mechanism, supplemented by a course in mechanical
engeering drawing, includes the study of linkages, cams, gear teeth and
vave ge of steam engines; followed by a more advanced course on the
mechanisms of machine tool 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 solu-
tion of problems illustrating the application of these principles in engineer-
ing ctice. A series of lectures on e ng materials makes the student

with the important physical properties of the materials used in
engineering and with the effects on these properties of impurities and of
manufacturing defects. Consideration is given the relationship existing
between constitution and microstructure of metals and the effect of heat
treatment, cold working, 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 specifications. Mod-
ern methods for the examination of materials by photoelasticity, X-Ray
and by macroscopic analyses are taken up. In the heat treatment labora-
tory a study is made of the changes which the common properties of
metals undergo when subjected to heat treatment 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 enges,
turbines, boilers, gas engines, gas producers, heat transmission, refrigera-
tion and power station accessories. A course in Physical Chemistry designed
to familiarize a student with the subject of molecular structure is given
simultaneously with the course in heat engineering.

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
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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 York 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 turbines, devices for the mechanical transtmsion 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 alms to give a systematic training
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 sharen 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 dif-
ferent methods used in any branch of the work, every problem given him
Is so chosen as to brn in each time one or more new operations.

The instruction ismainly 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 lectures are given
in connection with many of the courses descriptive of industrial appliances
and methods of production used in large establishments.

The professional work of the fourth year includes courses in machine
design,,power plant design, refrigeration, internal combustion 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 dynam-
ics of machinery and mechanics of engineering which involve the application
of the principles of mechanics 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 -1, Automotive; 2, Engine Design; 3, TextIle Engi-
neering; 4, Refrigeration, Ordnance Engineering - differ from the general
course in that the time alloted 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 he ptins. Subjects 2'00 to 99 (see page 59).
2'00. Mechanism. A study of the forms and motions of various

mechanism. 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. Textbook: Elements of Mechanism, Schwamb,
Merrill and James.

2'01. Mechanism. Abridgment of 2'00. Textbook: Elemenis of
Mechanism, Schutamb, Merrill and James.

2'011. Mechanism. Abridgment of 2'00. Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

2'02. Mechanism. Abridgment of 2'01. Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

2'08. Mechanisms. A course combining the theory of mechanisms
with their practical applications, including wrappig connectors, linkwork,
gearing, cams, screws, etc. Suitable materials with their properties, forms
and proportions of parts, efficiencies, friction, etc., are discussed. Com-
plete calculations for the design of a punch and shear are made, together
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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 differ-
ent types of steam engines, condensers, pumps, cooling towers and other
power station accessories. Textbook: Power Plant Machinery, Vol. II,
James and Dole.

2'05. Mechanism of Machines. Supplements the work in pure
mechanism. The discussion is intended to familiarize the student with
the practical applications of mechanical movements to various classes of
machinery, such as machine tools, textile machinery, shoe machinery, etc.
The practical advantages and disadvantages of the different mechanisms
are taken up, together with such details as methods of reducing friction,
providing for wear, etc. Problems assigned in the drawing room are
intended to illustrate the principles of graphical analysis as applied to the
solution of problems in valve gears and allied subjects. Several lectures
on the principles involved in the construction of nomographic charts are
included. Textbooks: Graphical and Mechanical Computations Part I,
Lipka; Notes and Lithographs, Mechanical Engineering Department.

2'06. Mechanism of Machines. Includes the lectures of 2'05,
omitting the graphical analysis drawing room assignments and nomographic
charts.

$'07, 2'08. Automatic Machinery. Discussion of automatic ma-
chines used in production work, such as wire working machines, automatic
screw machines, machine tools, etc.

2'09. Design of Automatic Machinery. A continuation of 2850,
involving a discussion of more complex mechanisms and the design of a
full automatic machine.

2'10. Mechanical Enginegring 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 came and
gears, and the investigation by means of drafting board constructions, of
velocities and accelerations 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.
2'11. Mechanical Eng ering Drawing. Abridgment of 2'10.
2'12. Mechanical En eeri and Machine Drawing. Includes

parts of 2'10 and 2'13. Tx ks: Working Drawings of Machinery, James
and Mackenzie; Elements of Mechanism, Schwamb, Merrill and James.

2'121. Mechanical Engineering and Machine Drawing. Abridg-
ment of 2'12.

2'13. Machine Drawing. Lectures and drafting room exercises giv-
ing instruction and practice in detailing from actual machines or design
layouts and preliminary sketches; also in making assembly drawings from
blue print details of other machines. 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 processes for reproduc-
ing drawings, such as blue printing zinc plate and wax plate engraving and
half-tone work. Textbook: Working Drawings of Machinery, James and
Mackenzie.

2'181. Machine Drawing. Abridgment of 2'13.
2'14. Machine Dran. Drafting-room exercises devoted to mak-

i detail and assembly drawings. Textbook: Working Drawings of
Machinry, James and Mackenzie.

2'16. Applied Mechanics (Statics and Kinetics). Resolution and
composition of forces by analytical and graphical methods; the laws of
equilibrium of force systems with their application in determining the
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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.

2'16. Applied Mechanics (Statics). Resolution and composition of
forces by analytical and graphical methods; the laws of equilibrium of
force stems with their application in determining the reactions at the
supporta and the stresses in various types of frames; the analysis of dis-
tributed 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. Textbook: Applied
Mechanics, Vol. I, Fuller and Johnston.

2*17. Applied Mechanics (Statics and Strength of Materials). An
elementary course in statics and graphic statics, especially arranged for
students in Course IV, including determination of center of gravity and
moments of inertia of plane areas; Textbook: Applied Mechanics, Vol. I,
Fuller and Johnston.

2'18. Applied Mechanics. (Strength of Materials and Graphic Stat-
ls.) An abbreviation of 2'20 especially arranged for the students in Course
IV. Textbook: Applied Mechanics, Vol. IF Fuller and Johnston.

2120. Applied Mechanics (Strength oi Materials). Physical proper-
ties of materials; stresses and strains in bodies subjected to tension, com-
pression 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 defles-
tions 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
bare subjected to torsion. Textbook: Applied Mechanics, Vol. II, Fuller
and Johnston.

2'21. Applied Mechanics. Theory of elasticity applied to cases
involing plane stress or strain including applications to shafting and
bars subjected to combined bending and torsion, helical springs, cylinders
and flat plates; analytical and graphical solutions of some more advanced
problems in dynmisand strength of materials. Textbook: Applied

Volanis, . I and II, Fuller and Johnston.
't. Appled 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 applied to beams and columns. Textbook:
A pphsed Mechanics, Vol. II, Fuller and Johnston.

9'12. Applied Mechanics. A study of the fundamental principles of
kinetics and application to engineering problems, including the determina-
tion 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, FAler nd
Johnston.

2'221. Applied Mechanics. A study of the fundamental principles
of kine tc and application to engineering problem the the of el
ticity ed to cases Iplane stress or inclu
tions to shafting and bars a sed to combined b and t

hnders and Bat plates. Te : Applied Mechanics, ol. I and l
ki an 1Johnston.
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'251. 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 themselves. Graphical and analytical methods of determining
accelerations in plane motion are studied, and application made to the
crank-and-connecting-rod problem and the limitation of speed fluctuation
by means of a fly-wheel. Harmonic motions, and the motions produced
by came of various forms are discussed. Includes a study of dynamometers
for the measurement of power.

2'252. Advanced Dynamics of Machines. Includes a study of the
accelerations of points moving in paths of varying curvature; paths and
accelerations of any points in links or other machine parts having plane
motion, where the motions of two points are given; use of the 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.

2'254. Dynamics of Engines. Lectures and drawing-room exercises
on the Inertia forces and the stresses in the running parts of fast gasoline
engines. Application is made chiefly to the types of engines used in
automobiles.

2255. Dynamics of Aircraft Engines. An advanced course given to
students having considerable knowledge of engine balancing and practical
experience with aircraft en gies.

2'26. 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, 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, Fuller and Johnston.

2271. 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. The course includes the solution of a
considerable number of problems illustrating the application of the theory
as developed.
S2'279. Theory of Elasticity. A continuation of 2'271 which includes
the aplication of the principles of the Theory of Elasticity in the design
of l-uns, also the design of wire-wrapped guns.

'281,2182. Advanced Mechanics and Theory of Elasticity. An
advanced course in the strength of materials and dynamics, including
the theory of flexure of curved bars and the elastic arch, bending of unsym-
metrical b , the principles of the mathematical theory of elasticity and
applications mecluding St. Venant's theory of flexure, stresses in pla
stresses and strains in rotating shaft., cylinders and discs, the design o~
compound cylinders, temperature effects, etc.

2'268. 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.

2284. 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 disks, temperature effects,
critical speeds, etc.
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2929. 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 proper-
ties 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 roperties, the
effect of change of composition, hot and cold work and heat treatment
upn the properties of the metals. Textbook: Materials of Construction,

M $l. (Third edition,)
2'801. Materials of Engineering. The time Is devoted to a discussion

of the testing and specifloations of materials. Open only to officers of the
United States Navy. Textbooks: Materials of Constrwtion, Mils; Engineer-
ing Steel, Aitchinson.

2'805. Materials and Testing. Presents the possibilities and limita-
tions of the modern methods available for the examination of materials of
construction, including microscopic and macroscopic analysis, examina-
tion 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,
physical properties and testing of iron, steel, alloys, plasters, lime cement,
concrete. brick, timber and other engineering materials. TextbookI
Materials of Construction, Mills. (Third edition.)

2'881 2882. Physical Metallurgy. Conferences and laboratory exer-
cises d ng wit the structure and physical properties of metals used in
torpedoes or ordnance construction. Open only to officers of the United
States Navy.

2'88. Physical Metallurgy. Conference and laboratory exercises
dealing with the physical properties of metals used in aircraft engine con-
struction.

2'841, 214. 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 subjected to mechanical work, distortion, alternating stresses
and heat treatment.

2'85. Testing Materials Laboratory. Study of the behavior of engi-
neering materials under stress including tests of concrete and fabrics.
Some attention is also given macroscopic examination of metals, micro-
scopic 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, (!Wrey
and Adams.

2'861. Testing Materials Laboratory. A study of the behavior of
engineering materials under stress including tests of concrete and the de-
termination of stress distribution in fabricated members. Textbook:
Materials Testing, Cowdrey and Adams.

2'862. Testing Materials Laboratory (Concrete). A study of the
materials used in concrete, both plain and reinforced; the selection of a
p roper aggregate from materials that may be available, their treatment
for various purposes and methods of proportioning.

2'87. Testing Materials Laboratory. Similar to course 2'86 but abbre-
viated. Textbook: Materials Testing, Cowdrey and Adams.
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2'T 1. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials, adapted to the needs of students in
VT-A. Textbook: Materials Testing, Cowdrey and Adams.

2'881 1882. Testing and Examination of Materials Advanced.
A. Physical Metallurgy. The examination of alloys of technical

importance by means of the microscope and macroscopic anal sis. Special
attention will be paid to failures in metals, and to the methods used in
determining improper heat treatment, mechanical defects, faulty manu-
facturing methods and similar conditions.

B. Testing Materials Laboratory. Detailed study of testing ma-
chines and their calibration, errors in measuring instruments, adaptability
of different types of measuring instruments, the effect of form and size
of test specimens on the observed physical properties, measurement of
strains in parts subjected to both direct and combined stresses, study
of the methods for determining hardness. Erickson test 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 treatments and overstrain on the physical properties of metals,
the testing of timber, the testing of reinforced concrete, microscopic exami-
nation of non-metallic materials, etc.

C. Photoelasticity. The method of stress analysis by means of polar-
ized light with special reference to structural problems and testing of
materials, problems of internal and thermal stress and problems of dynamic
stresses using special equipment.

D. Radiology. The methods and apparatus which are used in the
examination of materials by means of X-rays. The subject is divided into
two parts which are known as Radiography and the Analysis of Crystal
Structure. In Radiography the method of examining the gross interior
strv.cture of an object Is taken up and the apparatus, technique and
limitations of the method are considered. The use of the X-ray specto-
graph for the analysis of crystal structure and the applications of this
Information to the structure of metals is also considered in more or less
detail.

2'890. Reinforced Concrete Design and Laboratory. The design
course develops the theory for reinforced concrete beams and columns
with applications to the design of floor 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 foor systems, columns and footings.
Special attention is given to the consideration of costs and economical
design, Textbook: Concrete Engineer's Handbook, Hool and Johnson.

'8992. Reinforced Concrete Design. A continuation of 2891 con-
uisting of the complete design of a typical cross section for a building.
Special designs are made for corner columns, stairs, floor openings, etc.

'898. Reinforced Concrete Design, Advanced. For graduate stu-
dente. 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.

~Sd. Concrete Research. For graduate students. Gives oppor-
tunity for an investigation of special problems concerning concrete material
or concrete construction.

W'895. Concrete Buildings Design and Specifcations. The theory
of reinforced concrete construction Is applied to the design of the typical

- ---------
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cross-section of a building. This includes a discussion of economical
considerations, cost keepin, and the writing of specifications.

2'40. Heat Engine . Begins a detailed study of the laws of
thermodynamics and their application to engineering problems. Includes
a discussion of the physical properties of gases, and of saturated and super-
heated vapors - especially of air and steam. The student learns to use
equations, v tables and diagrams through independent solution of
drill and egnrigproblems. This is followed by a study of the ideal
ad actual cycles of htair, and internal combustion engines together with
an analysis of the nature and ma tude of the various losses affecting
the efficiencies of the various machines. Textbooks Thermodynamics of
the Steam Engine, Peaboy The Temperature Entropy Diagram, Berry;
Problems n Heat E, Miller, Riley Berry.

2'41. Heat Engee . Covers des cpon of different types of
boilers, mechanical stokers, uels 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 discus-
sion 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 discussed in detail. Textbook: Steam Boilers,
Peabody and Miller or Gebhardt, Steam Power Plant Engineering.

2'42. Heat Engineering. Continuation of 2'40. Includes a discus-
sion of the flow of fluids of the steam engine and the air compressor, and
of the cooling tower, besides other engineering applications of heat. Text-
books: Thermodynamics of the Steam Engine, Peabody; The Temperature
Entropy Diagram, Berry; Problems in Heat Engineering, Miller, Riley,
Be2'421. Heat Engineering. Similar to 2'42, except that about one
third of the theoretical problems are replaced by a description of engines
and accessories similar to 2'04.

2'48. Heat Engineering. Includes a discussion of problems arising
in compression refrigerating systems, a study of the properties of various
refrigerants, and the laws of heat flow with application to walls, pipes,
furnaces, etc.

2'4. Heat Engineering. A descriptive discussion of the various
types of steam engines, condensers, pumps, cooling towers and other power
lant accessories, followed by lectures taking up a study of the elementary
wsof thermodynamics and their applications. These include a discus-

sion of the properties of gases and of saturated and superheated vapors.
The use of vapor tables and charts is taught by the solution of problems.
A brief study is also made of the flow of compressible fluids. Textbooks:
Mac Naughton, Elementary Steam Power Engineering; Taft, Notes on Ele-
mentary Thermodynamics; Blaisdell and Estep, Problems in Thermodynamics
and Steam Power Plant Engineering; Marks and Davis, Steam Tables.

2'41. Heat Engineei. Similar to 2'44.
2'45. Heat Engineen. Continues the work of 2'4. About one

third of the time is used in the discussion of steam boilers. A brief study
is made of the theoretical and the actual steam engine and of the laws of
gases as applied to air compressors. The remainder of the time is divided
equally between the steam turbine and the internal combustion engine.
Includes both theory and practice. Textbooks: Mac Naughton, Elementary
Steam Power Engineering; Blaisdell and Estep, Problems in Thermodynamics
and Steam Power Plant Engineering; Marks and Davis, Steam Tables.

2'451. Heat Engineering. A continuation of 2'44. About fifteen
lectures are used in the discussion of steam boilers and about twenty in a
study of steam turbine theory and practice. The theoretical and the actual
steam engine and the internal combustion engine are also discussed briefly.
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Textbooks: Mac Naughton, Elementary Steam Power Engineering; Blaisdell
and Estep, Problems in Thermodynamics and Steam Power Plant Engineering;
Marks and Davis, Steam Tables.

2'46, 2'461. Beat Engineering. B with the study of valve
gears which are treated and designed by th the Reuleaux and Zeuner
methods. Following valve gears, the laws of thermodynamics are dis-
cussed and the application of the laws shown by application to engineering
problems. The subject includes a discussion of thermodynamics of satu-
rated vapors and of superheated steam. Many engineering problems involv-
ing thermodynamics and their application are used as illustrations. The
accessories of a power station, including condensers, heaters, circulating
pumps dry vacuum pumps are discussed. Textbooks: Thermodynamics
o the Nteam 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 Pealod A c

2'47, 2'471. Heat Engine . A continuation of 2'46. Includes
the thermodynamics of mixed ases and vapors heat transmission, Rankine
cycle efficiencies, flow of fluils, 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
refrigerating system, of the properties of various brine solutions, of prob-
lems encountered in the manufacture of ice, and in other applications of
mechanical refrigeration. A general discussion of the apition of refrig-
eration to warehouses and industrial 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.

2'501. Advanced Heat Engineering. 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 applications to the absorption refrigerating systems
and to the separation of gaseous mixtures. Textbook: Notes prepared for
class.

2 502. Advanced Heat Engineering. A study of the variations of
surface coefficients, conductivities, etc., under varying conditions followed
by a discussion of the laws of heat transmission as illustrated in steam
condensers, feed water heaters, brine coolers, radiators, steam boilers,
engine clinders, cooling of castings, freezing of ice, etc. It includes the
application of Fourier's series to cases involving fluctuating temperature
conditions. Textbook: Notes repared for class.

21508. Advanced Heat ngineering. Rapid review of the funda-
mental principles of thermodynamics and the use of the temperature
entropy diagram, discussion of nozzle flow, cooling tower calculations
followed by the thermodynamics of mixtures of gases and vapors with
various applications, liquefaction of gases and sdparation 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. Incldes 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
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tank, to design gas turbine nozzles and to determine the power developed
In the turbine.

2958. Power Plant Design. Includes: first, a study of the funda-
mental 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 com-
plete 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 Holts.

2'59. Mechanical Equipment of Buildings, Heating and Ventilation.
Includes: 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
b gsuch as elevators, dust collecting systems, etc. Fiteen hours of
this sbect are gven over to trips.

9101. Engineering Laboratory. Designed to give a fundamental
knowledge of methods of testing machinery in operation. Begins with
exercises such as calibration of gauges, the use of planmeters, steam engine
indicators, friction brakes, etc., and continues with problems involving
heat engineering such as the use of steam calorimeters, the measurement of
the flow of fluids by orifice, pitot tube, ventuir meter, nozzle and weir.
Includes exercises in valve setting, some hydraulic experiments and tests
of simple steam engines, air compressors, pumps and internal combustion
engines. A report is required from each student on every exercise.

2602. Engineering Laboratory. A continuation of 2'601, involving
the testing of larger units including a test of a boiler plant. More complete
and detailed reports of the tests are required than in the previous subject.
Gas and fuel analysis and heat measjrements are given as a part of this
subject.

2'608. Engineering Laboratory. A continuation of 2'601. Larger
machines are treated and more complete reports of the tests are required
than in the pievious subject.

2'611. Engineering Laboratory. An experimental subject teaching
the use of various instrumerits used for testing power machinery prepara-
tory to the subsequent 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 compressor and air hft pump.

2612. Engineering Laboratory. A continuation of 2'611. Tests are
run on steam engines, pumps, fans and internal combustion engines. 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 complete report of the work and to draw
correct conclusions from.the results obtained.

2'618. Engineering Laboratory. A continuation of 2'612. Gas and
fuel analysis is offered briefly and a test on a steam boiler plant is
included.

2'614. Engineering Laboratory. Covers the same ground as 2101
but less complete reports are required.

2'615. Engineering Laboratory. A continuation of 2'614. Larger
machines are tested and more complete reports are required.
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2*62. Engineg Laboratory. Similar to 2'601 in subject matter
but so arranged that the preparation requirements are less.

2'621. E inering Laboratory. Covers parts of 2111 and 2'612.
218. 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.

21681. Engineering and Hydraulic Laboratory. Similar to 2'68 but
more time is devoted to hydraulic experiments.

2'64. Refrgeration Laboratory. A general experimental course on
refrigerating machines and experiments on heat transmission.

1-68. 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 method 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,

2'661. Gas Engine Laboratory. Consists in the stripping and
assembling of different types of gasoline engines and accessories used in
the Ordnance Department, 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.O.T.C.
and Automotive students. Notes prepared by the instructor in charge will
be usecL Textbooks: Automobile and Air Craft Engines, Judge; The Gaso-
line Motor, Heldt; Electrical Equipment, feldt; catalogues and instruction
books published by manufacturers of engines and accessories; The Testing
of High Speed Internal Combustion Engines by Judge; The Internal Com-
bustion Engine, Vols. I and II by Ricardo.

2'66. Automobile Laboratory. Construction and operation of vari-
ous motor vehicles, engines, accessories and equipment explained in detail
by instructors. Tractors, tanks, motor vehicles, automobile, airplane and
marine engines and equipment used for demonstration and study. Stu-
dents prepare notes and sketches of work covered.

2'661. Maintenance and Operation of Automotive Equipment. Lec-
tures followed by conferences where the maintenance and operation of
motor vehicles is considered from the standpoint of design for efficient
maintenance and operation, followed by a study of systems in use b
various operating companies. The maintenance and operation of rail
cars, busses, taxicabs, and trucks is studied. Fleet operation, store deliv-
ery systems, street railway bus lines, and the relation of motor vehicles
to steam and electric railways are tudied. Preparation time is spent in the
study of reports of operating companies and engineering papers. Text-
book: S. A. E. Journal, engineering papers, companies' cost sheets etc

2'671. Engine Testing. Prony brakes, water brakes, an3 electric
dynamometers studied and operated. Engines mounted, lined up and
couplings fitted for testing. Airplane, automobile, marine and tractor

Mengies tested fur complete performance including brake and indicated
horse powers, fuel consumption, efficiencies, etc. Effect on engine per-
formance of changes in cooling lubricating carburetion, and ignition
systems studied. Investigations of detonation, distribution, vibration, etc.,
conducted. Effect of various adjustments and use of accessories on engine
performance obtained. Textbook: Manufacturer's Handbooks, 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. Ten hours devoted to lectures and
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recitations. Sixty-five hours given to testing of motor vehicles. Chassis
dynamometers, accelerometer, etc., used, Performance of motor vehicles
studied in laboratory and on road. Riding comfort, braking ability, fuel
mileage, effect of various tires on performance, etc., investigated. Acces-
sories tested. Preparation time devoted to design of test apparatus,
reports, and reading of current literature. Textbook: Manufacturers hand-
books, 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, coupings, fuel measuring devices, power measuring devices and
instruments used n aero engine testing. Short test runs made and per-
formance of engines obtained. Gives practice in the fundamentals of
testing. Textbook: Manufacturers and Government Handbooks and Reports,
S. A. E. Journals, Data Sheets and Test Forms, etc.

2'691. Aeto Engie Laboratory. Lectures on the fundamentals of
aero engine construction, design and operation and the study in the lab-
oratory of the aero engines and tiheir parts. Short engine tests are made to
obtain performance of engines and give experience in handling test appara-
tus, and engine operation. Textbook: Manufacturers 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 introduction 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 are employed for
the analysis of motions and the determination of forces wherever possible.
Textbooks: Design of Steam Boilers and Pressure Vessels, Haven and
Swet; Notes on Machine Design, Haven.

271. 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 proprtions as far as possible are calcu-
lated by rational methods. The st' ness 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 com-
plete set of drawings and calculations for a complicated machine of the
above type is required. Textbook: Notes preared for class.

'711. Machine Design. Similar to 2' 1, but briefer and adapted
more directly to questions relating to manufacture and duplication of
parts. Textbook: Notes prepared for class.

2'712. Machine Design. An extension of 2'711 with special refer.
ence to combined stresses and problems involving rigidity of parts. Text.
book: Notes repard for class.

2'721. achine 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 relation to cutting and feeding speeds. The stresses
are thoroughly aalyzed in the shells and joints of pressure vessels. Text.
book: Notes and lithographs Prepared for class.

21729. Machine . extension of 2'721 with special reference
to complicated machines under dynamic load. The subjects of standard.
ization and duplication of machine parts are given careful attention. Text-
book: Notes prepared for class.

2*711. Machine Design. Lectures upon the applications of machine
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design to the airplane engine and the apparatus used In testing such
motors, The fundamental study includes gears, shafts under combina-
tions of bending and twisting, bolt and screw fastenings, journals ball and
roller bearings couplings, clutches, and high speed disc wheels. Textbook:
Notes orsoarZ for da and library research.

2'83. Machine Design. An extension of 2781 including an analy-
sis of numerous stresses in parts of airplane engines with special stress
calculations upon unusual machine elements. Textbook: Library research.

2741. Machine Design, Advanced. A systematic application of the
principles 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 Machine Design. A systematic application of the
principles of mechanics applied to the design o machines of complicated
character, centrifugal effects, balancing, lubrication, combined stresses
as well as stresses in turbine discs are discussed and calculations carried
alon with the design.

V18. Machine Design, Advanced. Arranged for Ordnance Design,
United States Navy.

2161. Machine Design. A thorough analysis of the stresses and
factors of safety in the power plant of the naval torpedo, including bear-
ings, gears the action of combined bending and twisting and the distortion
of parts. extbook: Library reference and notes prepared for class.

2'6. Machine Design. An extension of 2761 with a special study
of the stresses in air turbine discs and the design of the necessary equip-
ment for testing the power plants of torpedoes. Textbook: Library refir-
ence.

2'77. Engine Design. Lectures and drawing room exercises in the
d of reciprocating engines for stationary plants. Typical engines are
stu ed with reference to special requirements of the services in which
they operate and to shop methods of construction, as well as to thermody-
namic and mechanical principles, including engine balancing. A problem
is assigned on the design of some type intertmn to the student, and the
principal parts are laid out on the drawing boa .

S'781. Industrial Plants. A study of problems involved In the organ-
ization of a modern manufacturing plant and the planning, construction
and equipment of the buildings required. The subjects included may be
groue asfollows: (a) organization of the industry icluding the office and

enieern 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
foudatIons 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 foling types, -- slow burning mil-steel frame and remnforced
concrete. Textbook: Notes prepared for class.

31682. Industrial Plants. An extension of 2'781 with special refer-
ence to the design of the structures and the distribution of ower In
mechanical processes. The mechanical equipment of the building cluding
lavatories, stair-towers and safety appliances. Textbook: Notes prepared
for oass.

'7o. Gaasoline Automobile. Covers the general principles of gaso-
line automobile construction and operation. Includes the engine and
Its accessories, carburetors, Ignition, starting and lighting systems, storage

k_1
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batteries, liht; the chassis and its component parts, clutches, trans-.
mission, stern gear, axles, brakes, etc.

9'801, 0'. Automotive Engineering. Fundamentals of auto-
motive e neering are the bases of this course - engines and chassis;
theoretica considerations of the general principles governing the action
and design. It includes a study of the condons within the cin,
flame propagation, turbulence, detonation, lubrication and oil diution,
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 o
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
d chass ulementing he course in automotive engineering.

Al essential parts are carefully studied and drawings as well as the cal-
culations are made. The student is given almost free choice of the type
of machine for his individual design.

284 Heat Treatment. Conference and laboratory work dealing
with the effect of heat treatment on the physical properties of Iron, steel
and other metals.

S'841. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of metals of
importance in torpedo or ordnance design. Open only to officers of the
Unted States N aking torpedo design.

9'0. eat rtment. A continuation of 2 devoted to the
study of the effect of heat treatment on the metals used the automouve

2148. Heat Treatment. Loctures and laboratory work dealing with
the constitution of metals used in construction and the effect of heat treat-
ment on their physical properties. Open only to students in the Graduate
Cop erative course wit the General Electric C ay.

21850. Automatic Machinery. A discussion of a number of fully
automatic machines representative of various classes of machinery, su c
as wire-working machinery, can-making and can-capping machinery
int machinery, weighing, p machinery,

machines, fibre box machines, etc. P lems l ed include a mot
den onfor a full automatic machine, analyses o indexing devices and
deai for some of the simper automatic mechanisms.

'851. Fire Protection ineering. The growing demand for men
euippedwith a knowledge of fireeprooeing and fire-protective apparaus
rens it necessary to make a spcal astudy of this branch of ng iner.
The erection, installation and operation rotective devices allin
are careflystudied. A number of Problemsare worked out on a doain
board, sho ing how modern shops and mills may be safeguarded ins
fire in the most effective manner. Textbook: Crosby-Fisk-Porsuer, ad.
book of Fire Protection.

2'858. Locomotive Engineering. A study of the constructiori of
modern locomotives from detail drawings, the general principles of loco-
motive design, the calculation of stresses in parts of the engine ing
of driving wheels, superheaters, stokers, feed water heaters andthi
effect on the efficiency of the engine.

854. Mechanical E ment of Buildings. Description and dis-
cussion of the general lof conruction of the mechanical equip-
ment of large of eb including such subjects as levators, pneu.
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matic systems of dust collection, water supply systems, water-heating
systems sewage disposal, etc.

2865. 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 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.

2'866. 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.

2857. Heat Treatment. Similar to 284.
2858. Inspection Methods. A study of the principles of shop in-

spection, including shop measurements, measuring instruments and gauges
tolerances, dimensional standardization, calibration of shop standards, and
analysis of production problems by means of measurement. Textbooks:
Library Research and Notes prepared for class.

2186. Heat Treatment and Metallography. A series of conferences
and laboratory exercies dealing with the study of the heat treatment and
metallographic testing of metals used in automotive construction.

2'861. Heat Treatment. Conferences and laboratory work dealing
with the effect of Heat Treatment on the physical properties of metals of
importance in Aero Engine Design.

2187. Textile Engineering. Lectures on the machinery and processes
employed 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 Laboratory, 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 drawn to fit the requirements. Textbook:
Notes repared for class.

2'8. 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 carriages, foundations, gear trains, roller bearings, and
foundation bolts used in different 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 set up in the parts of projectiles, etc.

2'90. 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 p roper methods of working each, and the discussion of methods
of making large forgings. The ground covered includes instruction in the
building and care of fires, heating, drawing, forming, bending and ,
upsetting, upsetting while bending, upsettig for square corners p
bolt making, welding, chain mng, and the construction of hooks and g
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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.

2101, 2'902. Forging. Similar to 2'90.
2191. Foundry. A course dealing with the principles and practice of

Foundry operation 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 foor, sweep, pit and loam molding;
malleable iron and steel casting; permanent molds and die casting; heat
treatment of castings; oxyacetylene and thermit welding; application of
X-ray tests for internal defects in castings; foundry lay-out, equipment,
safety methods and modern methods of progressive production. Textbook:
Notes prepared for class.

2d11. Foundry. Covers part of 2-91.
2'912. Foundry. Similar to 2'91.
2'92. Pattern Making. Includes the elements of joinery and wood

turning. Lectures, demonstrations and practice in hand and machine
methods. Typical patterns and core boxes are constructed. The principles
of molding are carefully considered. Illustrated lectures on the construc-
tion 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 preparation for use on molding
machines. Textbook: Notes prepared for class.

2'921. Carpentry.
2'941, 2'90. Machine Tool Laboratory. Given by lectures and

demonstrations. Includes laying out work, grinding tools, chipping cast
Iron pneumatic chipping and drilling, filing and fitting cast iron and
steel machine parts, alignment 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 oxy-acetylene welding. Instruction is also en ingener
machine work, ncludng centering straght and taper tu gand fitting,
screw cutting, chucking, finishing, drillhng, tapping, cylindrical grinding,
plain and index milling and gear cutting.

2'961. Machine Trool Laboratory. Instruction in machine processes
and the use of hand tools is given by lectures and demonstrations, sup-
plemented bynotes and textbooks. Each student is assigned problems
involving Ia1n cut work, both hand and pneumatic chipping and drilling,
filing and ftigcast iron and steel parts, ainent and babbitting of
beaig, scraping machine slides, steam pipe ftigby hand and machine,
hardness tests of metals with scleroscope, tappin, grinding drills and
other tools by hand and machine; centering, squarnstraight and taper
turning and fitnscrew cutting, finishing and poihing, gear cutting,
mandrel making, hardening, tempering, uriding, and electric and oxy-
acetylene welding. Special attention is p d to cutting aragles and adjust-
ments of cutting tools and cutting speeds for each material worked. The
machines used are engine lathe, centering machine, milling machine, drilling
machine and grinding machine. Textbook: A dvanced Machine Work, Smith.

2'959. MachIne Tool Laboratory. A continuation of 2'951. Includes
planing fiat and angular surfaces, keys and keyways, tool making, harden-
ing and case hardening, oil and color tempering, grinding and lapping,
making taps1/milling cutters and cylindrical gages. The machines used are
engine lathe, speed lathe, centering machine, milling machine, drilling
machine, planer, shaper, cylindrical, cutter, and surface grinding machines,
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automatic gear cutting machine, gear shaper, thread milling machine and
broaching machine. Instruction is given in the use of gages for the stand-
ardisation of machine parts, standard precision measuring machine,
contour measuring machine lead test indicator and measuring with light
waves. Textbook: Aduiance Machine Work, Smith.

2196. Machine Tool Laboratory. Covers part of 2'951 including
instruction in mechanical processes, both hand and machine. Textbook:
Advanced Machne Work, Smith.

2061. Maci Tool Laboratory. Covers a small portion of 2'951.
Textbook: Advanced Machine Work, mith.

29071. Machine Tool Laboratory. Covers a part of 2'951.
2972. Machine Tool Laboratory. A continuation of 2'971 and

includes boring, knurling, inside and outside screw cutting, cylindrical
gndin, eccentric turning, tool making such as making anrstas,
hrdeng and teprig Textbook: A dvanced Machine Work, Smt.

18 . Production Methods. Consists of a study of the production
methods used by leading industries, manufacturing machines and appliances
that are in general use such as electrical machinery, lhoeapparatus,
sewing machines, uses of aluminum and aluminum as in machine
parts and appliances, die castings, pressed metal, tubing, , pipe fittings
and valves, machir, 'Mols, clocks, watches, cash reisters fiers, phono-
graphs, radio apparawsu, typewriters, conveyors, ural machinery,
automotive construction. Estimating cost of producti s considered.

2'981. Manufacturing Processes. Embraces methods of constructing
automobiles, trucks, busses and tractors. Includes methods of machining
automotive parts, such as cylinder blocks, pistons, connecting rods, crank-
shafts, camshafts, ball and roller bearings axles, steering knuckles, drive
shaft, rear axle housings, differentials, 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 calibration of standards; second, the purpose of measurements in
scientific and research work, engineering in general use; third, a study of
conventional measuring instruments, their characteristics and methods of
calibration; fourth, accuracy of measurements; fifth, analysis of measure-
ments; sixth, shop measurements and analysis by means of measurement;
seventh, dimensional engineering standardization; and eighth, inspection
engneering. Textbooks: Library Research, American Engineering Stand-
ants, 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 techmcal 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, metallography and assay-
ing. With these are interwoven auxiliary courses in pnysics, chemistry,mineralogy, geology, and in civil, mechanical and electrical engineering.
All students in the department follow the same studies until the middle
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of the second year; differences in the options become marked in the third
and fourth years.

There are three options. Option 1 covers the field of mining engineer-
ing, but its scope is sufficiently broad to enable the graduate to engage in
the practice of those branches of metallurgy which commonly make a part
of mining operations. Option 2 is designed for the metallurgist and empha-
sises 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 3 is devoted
to petroleum production engineering, embracing prospecting, develop-
ment, production and transportation of oil and gas. Opportunity is offered
for advanced studies leading to the degrees of Master of Science and
Doctor of Science.

Subjects 8'00 to 8'99 (see page 59).
8'01. Minn Methods. Includes a study of rospecting and

exploring with applications of churn drilling, diamond drillng and magnetic
surveying; mineral land titles; exposives, mining development, rock
excavation, tunnelling and shaft sin; support of ground and timbering;
mine equipment and operation embracing air compressing, hoisting,
drainage, ventilation, underground transport, shaft signaling, machine
drills shoveling machines; and surface plant, including head frames,
serial tramways and cableways. Textbook: Peale, Mining Engineers
Handbook.

8'02. Mining Methods. A continuation of 3'01 including the study
of such subjects indicated under 8-01 as have not been completed in the
firet 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.

8'08. Mining Economics. Embraces studies of mineral resources,
metals, fuels and non-metals; the economic effects of geographic situation
and of transportation facilities; sampling, selling and purchasing of ores,
fuels and other mineral products; inquiy into the principles of smelting
contracts. Textbook: Finlay, Cost o Mining.

8'04. Mining, Principles of. he principles and practice of mine
sampling and examination; the interpretation of data and the writing of
reports; inquiry into the risk factor in mining investments and its effect
on valuation; the principles controlling methods and extent of develop-
ment: the character of mechanical equipment; standardisation, admis
tration, depreciation and depletion; also the consideration of health,
welfare, safety, and accident prevention, mining regulations and employers
liabilt Inuac.Textbook: Hoover, Principles of Mining.

808. Mining, Elements of. Designed for students in metallurgy,
gelg, chemical eniern and others who are interested in ores or
merlwhich ma ethe raw materials of their industries. The subjects

treated inthe lectre are mrining methods, including exploring, sampling,
development and prduction; mining equipment, as air compressors,
hoists, machine ,rll underground and surface transportation; and laws
relating to mining. Textbook: Yon, Elements of Msnng.

8'061, 8-068. Mining Engineern, Advanced. Planne for graduate
students who have had some experece in mining practice and mining

eniern, and who desire to do advanced work in some branch of the
subject not specifically covered by other courses scheduled. The student is
expeoted 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,
onferencee, assigned readings, library studies, drawings, computations
and written reports.
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3*08. Mining Practice. Given at the Summer Mining Camp at
Dover, N. J. Six days in the summer of 1927 will be spent in familiarizing
the students with processes and operations in mining, crushing and con-
centrating with visits to various mines in the vicinity.

$*09. Mining Law. The history interpretation and application
of the United States mining law for graauate students who have had some
experience in the practice of mining engineering. Readings 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 background of experience in mining practice.

3'12. Mining Econbmlcs, Advanced. The study and analysis of
the reports of mining companies with inquiry into the principles and
practice of cost accounting, the methods of treating depletion, deprecia-
tion, and obsolescence, and the incidence of federal income taxes, duties,
and tariffs.

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 become familiar with the principles and actual operation of ore-dressing
apparatus. The class usually makes two mill runs, one on gold ore, using
stamps, amalgamated 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 very important part of
this work carried out by the student is the cleaning up, weighing, sampling
and analyzing of all the products, the computation of results and the prep-
aration of written reports which are discussed at the weekly seminars.

38,2. 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 interest to the metallurgists are treated briefly. The labora-
tory work covers three seven-hour periods for three weeks, and three
semmars of one hour; it is practically identical with that of 8'22 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports. Textbook: Richards and Locke, Textbook
of Ore Dressing.

8'41, 8'242. Ore Dressing, Advanced. Somewhat variable in scope
and time allotment. Devoted to lectures, conferences and assigned readings
in continuation of 3-21 or 3'23.

8'261, 8-262. Theory and Practice of Flotation. Library readings,
conferences and laboratory work, going more deeply into the subject than
is possible in undergraduate work, and dealing with special phases in
flotation such as study of reagents, selective flotation, application to
oxidized ores and the economics of flotation.

8*26. Ore Dressing, Economics. Conferences and problems involv-
ing the various factors of equipment costs, operating cost, efficiency of
operation and profit.
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8,271, 8'179. Ore Dressing, Design. Design of flow-sheets and
lay-out of mills; usually Includes a special problem of mill design to cover a
set of stated conditions.

8,81. tire Assaying. Ose lecture, one recitation and one four-hour
laboratory 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

solutions, matte and miscellaneous furnace products. The fire
ssy coppe, tin, mercury and platinum is briefly discussed.

ores, bullions and solutions are used for analysis; the impor-
tant dard methods are covered. Stress is laid upon the accuracy of
results and the neatness of work and of notes. Textbook: Bugbee, Fir.

Fire Ass gand Met ical Labor . A composite
subject; consisting of ementr wor i fire assaying followed by brief
laboratory work in fire metallur g

Fire assaying covers only the assay of ores for silver, gold and lead.
The work in fre metallurgy includes the roasting of copper ores and the
refining of metallic copper. May not be given unless six or more apply.
Textbook: Buagbee, Fire Assaying.

8*881, 8'889. Fire Assaying, Advanced. The theory and practice
of fire assaying, which includes practice with works methods for gold and
silver; the fe away 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 pro-
duction and refining of the metals. The principles of the subject are cov-
ered in thirty lectures. The remainder of the time is used in the library
and laboratories. The laboratory work, which so far as possible is co-
ordinated with the lectures, consists of various roasting, sintering, smelt-
ing, and leaching tests followed by a discussion of the economic application
of the results obtained. Textbooks: Hofman and Hayward, Metallurgy of
Copper' Metallurgy of Lead.

8'411. Metallurgy: Copper and Lead. The lectures are given simul-
taneously with 3'41. The time for laboratory and library work is short-
ened. Textbooks: Hofman and Hayward, Metallurgy of Copper; Metallurgy
of Lead.

V. 8'412. Metallurgy: Copper, Lead, Zinc, etc. The lectures on copper
and lead are simultaneous with 3'41. In addition there are twenty lectures
covering briefly zinc, aluminum, fuels and refractories. The laboratory
work is confined to twenty-five hours. Textbooks: Hofman and Hayward,
Metallurgy of Copper; Hofman, Metallurgy of Lead; General Metallurgy,
Zinc and Cadmium.

8'42. Metallurgy: Gold and Silver. The principles of the subject
are covered in thirty lectures. The laboratory work and problems are in
connection with the lectures, and the results are discussed in weekly
seminars.

8'48. Metallurgy: Iron and Steel. The physical and chemical
properties of iron, steel and alloy steels and the production and treatment

iron, cast iron, wrought iron, steel, etc. Stress is laid in the classroom
mu y on prnciples; the processes being given in outline and studied in
detail in assigned references to books and journals. The lectures are
supplemented b plant visits which are covered by subsequent reports
andseminars. Textbook: Stoughton, Metallurgy of Iron and Stel.

8'481. Metallurgy: Iron and Steel. The lectures are simultaneous
with 843, 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 Steal.
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8'432. Metallurgy: Iron and Steel. The class work is simultaneous
with8'48. Library work and plant visits are omitted. Textbook: Stoughton,
Metalurgy of Iron and Stel.

*44. 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
electro-mtiugcal processes and considers typical metallurgical appa-
ratus. In sinc adminor metals the work supplements that given in 8-412.
Textbook: Hofman, General Metallurgy, Zinc and Cadmium.

8*45. Metallurgy, Heat Treatment of Steel. Takes up the heat
treatment of steel and icludes 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 nickel. The
discussion covers sources, methods of extraction, physical properties of
metals, principal uses, origin and effect of impurities, refining and industrial
alloys. Elective in third or fourth year.

8'501, 8'502. Metallurgy: Iron and Steel, Advanced. Class work,
conferences, 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.

8'111, 8'112. Metallurgical Plant Design. Aims to make the student
conversant 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.

821,, 8'22. General Metallurgy, Advanced. Fuels, refractories
and the priciples of roasting and smelting are studied with greater thor-
oughness 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 improvements are discussed.

8'81, 8'82. Non-Ferous 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 requirements of *he work which may be a com-
bination of library studies and conferences with laboratory work if desired.
The work of this course is confined to production and refining. Those
desiring to study the properties of metals and alloys should register for
3-651, 8'652.

841, 8'e42. Gold and Silver Metallurgy, Advanced. For graduate
students who desire t o advanced work in the metallurgy of the precious
metals. May be extended to cover the metallurgy of the metals of the
platinum group. Conferences, assigned reading, reports and special
problems.

8'16. MetallurgIcal Plants. Drafting room, library and conference
work. Details of apparatus, plant arrangement and operations are studied
and presented at occasional seminars.

8'60. Metallur al Plant Visits. Consists of one week se in
visiting met lral plants in New Jersey and Eastern Prnfsvania.
The production of iron and steel, zin, copper and lead are sti, Stu-
dents will meet an instructor at a designated place about one week before
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the opening of the fall term. Required of men expecting to register for
Metallurgy 8'41;8'411, 3-43 or 3'431.

811. 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

hysical roperties are considered. The iron-carbon diagram is studied
detail with its application to the heat treatment and the use of steel

and cast iron. Laboratory exercises include the microscopic examination
of a series of typical non-ferrous and ferrous alloys. Practice in photo-
micrography is an essential part of the subject. Textbook: Williams and
Homerberg, Principles of Metallography.

8t i i. Metalography. Same as 3'61, but with less laboratory prac-
tice.

t '612. Metallography. Same as 3'611, but with less laboratory prac-
tice.

8'651 8662. Physical Metallurgy, Advanced. A series of confer-
ences de with recent developments in physical metallurgy, accom-
panied by laboratory exercises in which brief research problems will be
undertaken.

8'66. Applications of Metallography. Laboratory conferences, given
in the graduate year arranged to familiarize the student with the applica-
tions of metallography to industrial problems.

8'81, 8182. Elements of Petroleum Engineering. Methods and legal
forms for the acquisition of petroleum lands; the planning of surface
improvements and of sub-srace 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 trans-
portation and storage. Safety, sanitation and housing of employees
Statistics and economics of the idustry. Methods of preparmg and using
field, property, production and structural maps. Use of well logs and
structural contour models.

8'8, 8'86. Petroleum Production and Utilization. Special methods
for increasing the flow of oil and gas to wells: the production and dis-
tribution of natural gas; the extraction of natural gasoline from natural
gas; the utilization of etroleum products as affecting the oil and gas
producer; elements of the valuation of oil and gas lands. Laboratory
studies of problems in production, transportation 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 teing of emulsions for the removal
of water and sediments.

8g89. Oil Field Visits. Consists of a five-day trip to the oil and gas
fields of western Pennsylvania.

8'901, 8'92. 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 stu-
dents who have had some experience in petroleum production.

8'911, 8'912. Advanced Petroleum Engineering. Planned for grad-
uate 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 the special division and the allotment of time.
The latter will be devoted to lectures, recitations, conferences, assigned
readings, library studies, drawings, computations and written reports.

892. Oil and Gas Law. Laws and legal forms relating to the acqu-
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sition of petroleum rights to production, storage and transportation of
petroleum, natural gas and their products.

8103. Oil Well Waters. Seminar topics relative to oil well waters.

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 -prolems 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 opportunity offered
ample scope for each. It consequently has seemed fundamentally unsound
to graduate students in either with the impression 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 civiliza-
tion, art and architecture, philosophy of archittcture, office practice, pro-
fessional 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 subjects of design and freehand
drawing individual criticism and correction form to a very large extent,
the basis of instruction.

As we believe that the function of the architectural school is to give
training in fundamentals, our efforts are concentrated upon imparting to
the student a very clear understanding of the general principles of the
subject, 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 student has acquired
sufficent 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 trust-
worthy 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 vaca-
tion in an office. The experience that he gets there of practical problems
and conditions will be a great aid to him in a clearer understanding of the
value of his school work.

Subjects 4.00 to 4.99 (See page 59)
4*021, 4'022. Freehand Drawing. Includes drawing from the cast

and architectural ornament in charcoal, pencil or pen and ink, also quick
sketching direct from the human fi e.

4B8, 4'02. Freehand Draw . A continuation of 4'022. Drawing
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from the nude, memory drawing, and direct pen-and-ink sketching from
the fieure.

he 041 042. Freehand Drawing. A continuation of 4'082. Drawing
from the nude, memory drawing, and direct pen-and-ink sketching from
the figure.

th01, 4052. Freehand Drawing and Decorative Design. Advanced
work open only to students who have passed 4'042. The students make
lifesize drawings from the nude, and study the principles of decorative
figure design.

4'06. Graphics. The fundamental conceptions of orthographic
projections 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.

4'061. Graphics. Intended for students in Course XVII. In this
subject, which is the latter part of Graphics 4'06, the student becomes
acquainted with Descriptive Geometry as applied to architectural problems.

4071, 4'072. Modelling. 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 student with the various theories of color, both scientific and sethetic,
and to gve him practice in the use of color. Given by lectures and problems.

4' 4'092. Color, Design and Application. A continuation of
4'081, 4*0A2, the problems being of a more architectural character.

4'10. Architectural Drawing. Intended to acquaint the students in
Course XVII with the nature and production of architectural drawings.
Special attention given to developing drawings from freehand sketches.

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.

4'18. Perspective. Lectures and classroom exercises. Considera-
tion 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
an)arent distortion. The subject is continued with the study of direct
dvision, direct measurement, relations between lines and points in the
vansi '.point diagram, the cubic system, method of perspective plan,
and ows. Textbook: Principles of Architectural Pers psce, Lawrence.

420. 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 an
discussed, and, wherever practicable. visits are made to the buildings
under discussion. The character and use of building materials are di-
cussed, with special reference 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.

4121. Ofice Practice. An analysis of the methods followed in
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architects' offices in the preparation of plans and specifications as well
s details for a good building, accompanied by weekly visits to such a

buildinunder construction in or near Boston.
4* . Office Practice. An analysis of working drawings and speci-

fications used in the construction of buildings. Plans and specifications
of a building under construction near Boston will be examned and dis-
cussed, frequent trips made to the building and written reports upon its
construction required. Sufficient drafting of plans and details will be
required to familiarize the students with the principles governing their
preparation.

428. Office Practice. (Elective.) Offered to students who have
passed the regular Office Practice courses and who wish to go on with the
work and consider in more complete detail the preparation of working
drawings, details, specifications and contracts; to students in other courses
who desire instruction in the preparation of working plans, etc.; and to
special students upon the recommendation of the head of the department.
The character and scope of the course will depend upon the qualification
of the student or his object in taking it. Arrangements as to schedule,
etc., may be made with the instructor in charge of the course.

4'241, 4242. Professional Relations. Designed to give an under-
standing 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 professional 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 personal opinions. Textbooks: Handbook of Professional Practice,
Amerscan Institute 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.

4811, 4'8126 Theory of Architecture. Lectures supplementing the
course in design and closely related to it.

4'821, 4'822. Theory of Architecture. Lectures supplementing the
corresponding course in Desi n and closely related to it.

4'881, 4,882. Theory oif Architecture. Lectures supplementing the
corresponding course in Design and closely related to it.

4411, 4412. Architectural History. A series of lectures, illustrated
by the stereopticon, covering the periods of Egptian Assyrian, Persian
Greek and Roman architecture. Supplement by reference reading and
skaehAN. Architectural Drawing. Planned for students in the course
in Building Construction.

4421, 4'422. Architectural History. A continuation of 4'412 devoted
to the periods of Byzantine, Romanesque, Gothic and Renaissance archi-
tecture. Reference reading and sketching are required.

4'461, 4'462. 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 testhetic principles are dis-
cussed. As the students in Course IV have a sp e course in the
history of architecture, attention is here particu lar concentrated upon
sculpture. The lectures are very fully illustrated by lantern slides, supple-
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mented by collections of photographs and by reference to the original
works and casts contained in the Boston Museum of Fine Arts. Text-
book: Breasted, Ancient Times.

4'471, 4'472. European Civilization and Art. A survey of the civil-
ization and art of the later Hellenic and Roman world. Method and
apparatus as in 4462 of which this forms a continuation. Textbooks:
Breasted, Ancient Times; Tarbell, Grook Art

41481, 4,482. European Civilization and Art. Modem painting:
a study of Its development, problems, predominant Influences, from the
Renaissance to the present time.

4149. History of Renaissance Art. A short consideration of Its
relation with mediaeval art and its consecutive phases in architecture,
sculpture, and ainting.

4'62. Plosophy of Architecture. A series of conferences in which
architecture is considered from a theoretical rather than an historical
point of view. It serves to supplement the drafting-room instruction

design in furnishing a resume of the fundamental principles of archi-
tecture and its relationship to civilization and the other arts allied with
architecture.

4'81. Town Planning. Intended to acquaint the student with the
characteristic 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 devel-
opment of these arts. Lectures accompanied by reading and work at the
dratn board.

4'a12. Design I. The beginning of the study of the principles of
architectural composition by means of problems. Given with individual
instruction in the drafting-room and criticism of the student's work before
the class. In combination 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. Textbooks: Esquii, Five Orders of
Architecture; Gromort, Elements of Architecture.

4'721, 4'722. Design II. A continuation of 4-712. Includes making
preliminary sketches, in a period of nine hours for a given program, and
developing these sketches to a final result in a period of from four to five
weeks. Also includes sketch problem exercises of nine hours duration.

4'781, 4'782. Design IH. A continuation of 4'722. Extends the
instruction in the principles of architectural composition to buildings
of sip requirements and varied character. Includes making preliminary
sketes in a period of nine 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 4782, the problems in
composition being more advanced. The system of preliminary sketches,
developed problems and sketch problems Is continued. Includes the
preparation of the thesis required for the degree of Bachelor of Science in
Architecture.

4171, 4'752. Design V. A continuation of 4142 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.

4'80. 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.

4111. Constructive Design. Devoted to the methods of analysis
and computation required in elementary architectural construction, treating
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of the theory of construction, loads, reactions, the design of beams, columns
and various details, a wooden roof truss, slow burning construction. Text.
book: Mimeograph Notes.

41812. Constructive Design. A continuation of 4'811 Including
simple steel framing, the plate girder, and the element? of design in rein.
forced concrete. Textbook: Mimeograph Notes.

4190. Structural Drawing. Intended to supply the preliminary
knowledge of structural steel shapes and familiarity with the use of steel
handbooks necessary 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 fabricating shops in one or more visits to a
structural steel plant. Typical shop drawings of a structural steel building
frame are made, including the details of a plate girder. Textbook: Mime.
ograph Notes.

4'011. Structural Design. A consideration of fundamental problems
In structural design with emphasis on the analysis of such problems and
the adaptation 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 Design. 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,
including general steel framing, the design of plate and box girders with
a careful analysis of the stresses in a shallow girder. Textbook: Mimeo-
graph Notes.

4'921. Structural Design. A continuation of 4'921 including a
heavy riveted truss and some consideration of wind resistance.

CHEMISTRY
Instruction in general Inorganic Chemistry is given to all students 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 experi-
mentation, observation and reasoning. Special effort is, therefore, made
to impress upon the student the importance of neatness, accuracy and
thoughtfulness in connection with his laboratory practice, and to point
out the value for later professional work in all courses of intelligent observa-
tion and ability to interpret the meaning of observed phenomena.

The instruction in chemical subjects is continued in the Courses in
Chemistry, Physics, Biology and Public Health and Geolog, and in those
of Mining, Sanitary, Electrochemical and Chemical Ennegering and in
Option 8 of the Course in Engineering Administration. It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as

for elective courses in such specialized lines as gas, oil, air,
water, f , and proximate technical analysis and metallography.
In all of these sbects classroom instruction is combined with laboratory
work. Students inthe course in Chemistry devote, as a rule, more time
to these subjects than students in other courses, and their work is, accord-

somewhat more advanced.
for research work under the direction of the instructors

a e various branches enumerated above are unusually extensive, and
the eneal and special laboratories are well equipped for advanced work
of thi toaracter.

The aim throughout all the courses of chemical instruction is to teach
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the student self-reliance to inculcate habits of accurate thought and work,
and to afford a scientidc education that will fit him to cope successfully
with new scientific and technical problems.

Subjects 5'00 to 5'99 (see page 59).
5'00. Chemistry (Entrance). Course consisting of lectures, reci-

tations and laboratory work ven during the summer covers the entrance
requirement in Chemistry (or description see page 80.)

5'01, 5'02. Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common elements and
their Important compounds.

Those students who have elected courses in which chemical subjects
are continued beyond the first year are given a laboratory course in syn-
thetic inorganic chemistry, while students taking the other courses devote
their time to a study of certain special aplications of chemistry to engi-
neering roblems. Textbook: For the emical group: Blanchard and
Phelan, thetic Inorganic Chemistry. For the 'ngneering group: Norris,
A Te tbof Inorganic Chemistry for Colleges.

.048. hemistry. Lectures on the fundamentals of inorganic
chemistry. A study of the more common elements and of their compounds
serves as a basis for discussion of the underlying principles of the science.
Processes of manufacture of the more common chemical substances are
discussed in detail. Covers in abbreviated form the subject matter of
Chemistry 5.01 and 5.02. Textbook: J. W. Mellor, Modern Inorganic
Chemistry.

5'06. Inorganic Chemistry. Aims to study in a comparative and
systematic way the physical and chemical properties of the elementary
substances and their more important compounds. Relationships indicated
by the periodic system and the electromotive series are emphasized, and
the effects which accompany change in valence are discussed. About
half of the time is devoted to a consideration of the more important theories
based upon recent investigations in inorganic chemistry.

8'08. Preparation of Inorganic Compounds. Some of the interesting
compounds not usually mentioned in elements courses on inorganic
chemistry are discussed and prepared. Considerale attention is paid to
Werner's Valence Theory and its adaptation to the electronic theory.
In the conferences, students report on the methods of preparing typical
substances and upon the theoretical aspects. Undergraduate stu dnts
will be nermitted to take the subject, if they desire.

'09. Theories and Applications of Catalysis. The lectures will
include a critical discussion of our present knowledge regarding the mech-
anism of catalysis and factors involved in the choice and use of catalysts
for industrial and laboratory processes. Details may be obtained by
consulting the instructor.

5'10. Qualitative Analysis. Intended to emphasize the principles
involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give
practice in manipulation. After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of each element present.
Not only is the educational value of the course broad, but it serves as a
necessary introduction to the study of quantitative analysis. Textbooks:
Qualitatwe Analysis, A. A. N-yes; Analytical Chemistry, Vol. 1, Treadwell-
Hall.

5'101. Qualitative Analysis. Similar to 5'10 except for reduction in
the hours of laboratory exercise. Textbooks: Same as for 5'10.
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5'11. Qualitative Analysis. Abridgment of 5'10 designed for stu-
dents not specializing in chemistry. Textbooks: Same as for 5'10.

1'19. Elementary Quantitative Analysis. The work is regarded as a
prelimr training for the more advanced work and the time is spent
upon sme volumetric and gravimetric analyses which are typical of the
subdivisiona of the subject. Great stress is laid upon the accuracy, care
and integrity necessary for successful quantitative work, and, as in the
instruction in Qualitative Analysis, the chief endeavor is to promote
thoughtful and intelligent workmanship. Special attention is given to
stoichiometry and modern theories of solutions as applied to quantitative
analysis. Textbooks: Quantitative Analysis, Talbot; Calculations of Analyti-
cal Chemistry, Hamilton and Simpson; Analytical Chemistry, Vol. II,
7'readwell- Hall.

6'121. Quantitative Analysis. Similar to 5'12 with slightly increased
time assignment. Textbook: Same as for 5'12.

5'18. Quantitative Analysis. A continuation of 5'12 dealing with
the analysis of silicates, minerals, ores and alloys, and including volu-
metric, gravimetric, electrolytic and electrometric methods. The prin-
ciples involved in the methods of analysis are discussed in detail and the
application of these principles to problems other than those being carried
out by the student in the laboratory are also considered. Textbook: Same
as for 5'12.

8'181. Quantitative Analysis. Similar to 5-13 with slightly decreased
time assignment and including some instruction in elementary gas analysis.
Textbook: Same as for 5'12.

6'182. Quantitative Analysis. Abridgment of 5'131.
6'14. Industrial Applications of Quan tative Analysis. A lecture and

recitation course designed primarily to fit the student to judge intelligently
of the adaptability of certain quantitative methods to research and indus-
trial work, to discuss the accuracy of the methods and to interpret the
results, rather than to furnish detailed directions for specific analyses.
Also to bring about a proner appreciation of the relation of Qualitative
Analysis to Quantitative Analysis and for general instruction in sampling,
specifi'cations, control methds, costs of analysis and interpretation of
results. Textbook: Special Notes and References.

5'16. Analytical Chemistry. Arranged for fourth year students who
are admitted to X-A. The lectures give instruction in special analytical
processes which are met with in plant practice. The laborator work
affords experience in rapid, accurate, commercial methods and is dsigned
to train a small group of students to carry on efficiently a large number of
analyses of the same kind without special or expenalve apparatus, and to
meet laboratory conditions of the practice school in X-A. Textbook:
Special Notes and References.

5'17. Methods of Electrochemical Anstysis. The theoretical and
practical applications of electrochemical analysis, including electrolytic
separations, conductometric and potentiometric determinations and some
electrolytic syntheses.

$'11. Advanced Qualitative Analysis. Includes the testing of
methods and procedures used In the datection of the less common elements,
such as tungsten vanadium, molybdenum, palladium, cerium, etc., which
are not d for in the usual schemes of qualitative analysis. Some
comme lproducts cont these rarer elements are analyzed and
particular attention paid to the Inepeainof the results.

'191. Chemical LiteratureTe of the subject is to encour-
age the read of current chemical h in German and French.
Stextbook in ran is used as a basis for most of the recitations and

particular attention is paid to the chemical meanings rather' than to the
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exact literal translation. Students are required to read current articles
in both French and German periodicals and make reports on the chemistry
Involved. Some practice is given in looking up chemical topics in the
literature.

5'192. Chemical Library Technique. Designed to acquaint the
student with the journals, books, patents, government reports etc., which
are available to the chemist as sources of recorded chemical knowledge
and to teach him how to use them efficiently and effectively. In addition
to the survey of the literature of general, inorganic organic, theoretical
and industrial chemistry, instruction in modern library practice and
methods of abstracting and indexing will be offered, illustrated with
numerous practical problems to give opportunity for training in the actual
use of library facilities.

520. Water Supplies. Laboratory practice in the chemical examina-
tion of ptable waters and of sewages; and lectures in which the methods
of anlssand the sanitary significance of the results are discussed.
Tetbo: Woodman and Norton Air, Water and Food.

5'1. IndustriaWater Aaysis. A study of the methods of selection
and treatment of water for industial purposes. Special attention is given
to the analysis and treatment of boiler waters.

5-22. Water Supplies and Wastes Disposal. The chemical problems
involved in modern methods of selection and treatment of potable waters
and the disposal and the purification of wastes. Textbook: Woodman
and Norton, Air, Water and Food.

5'25. Chemistry of Foods. An introduction to the methods generally
employed in deteining the character, purity and nutritive value of
common food materials. The fundamental basis of nutrition, as well as
the extent, character and legal status of food adulteration are discussed,
and analyses made of typical food products. Textbook: Woodman, Food
A nalysis.

,'251. Chemistry of Foods. Abridgment of 5'25.
5'26. Food Analysis, Advanced. Illustrates the manner of attacking

the chemical problems arising in connection with State and municipal
food control. In addition to the laboratory practice, each student is
expected to present in conference a detailed written report concerning
some particular food material, its forms of adulteration and the most
rapid as well as systematic method of detecting them, accompanied by
actual figures obtained in the laboratory. Some attention is devoted
also to the system of food inspection and to a critical study of methods
of food analysis. Textbook: Woodman, Food Analysis.

5'27. Chemistry of Plant and Animal Life. The physical and
chemical properties of substances occurring in plants and animals, such
as fats, carbohydrates proteins, purin and pyrimidine derivatives, antho-
cyanins, and alkaloids will be considered, together with the chemical
reactions by which these substances are synthesized and the changes of
composition which they undergo. The physicochemical phenomena of
osmotic pressure, of adsorption, of diffusion and of the colloidal condition
will be discussed. Catalysis, neutrality of cell contents, chemical coordina-
tion, chlorophyll, hesnoglobin, fertilizers, chemotherapy, chemical struc-
ture and pharmacological action, the proximate analysis of plant and
animal products, and the elements of tolicological analysis Will also be
considered. Re rts on assigned topics will be required.

5'29. Opll Methods. Standardization of saccharimeters by
quartz-plate readings; determinations of specific rotary power, double
polarization, the quotient of purity; and practice in the calculations of
optical analysis, with special reference to the use of the polariscope and
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refractometer as applied to sugars, starches, essential oils and the like.
Textbook: Rolfe, The PolariSCOPe in Ohe Laboratory.

680. Proilmat nalyi. The student selects a subject, consults
the literature relating to it, presents the results of his reading belore the
class for criticism and suggestion, and then applies the method as thus
worked up, In the laboratory. Among the topics studied are alkaloids,
asphalt, oils of all kinds paints paper, inks, rubber, soaps, tanning materials
and the like. The subject is designed to develop a critical spirit of inves-
tigation rather than merely to study the technique of analytical methods.

518. Gas Analysis. Considers the qualitative and quantitative
analysis of the various gases, the technical analysis of commonly occurrin
gaseous mixtures, such as illuminating and fuel gas, gases from acid
chambers end chimney gas, and the consideration of losses due to waste
Iass. Textbook: Gill, Gas Analysis for Chemists, or Gas and Fuel Analysis
or Engineers.

5*32. Gas Analysis. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision.

688. Study of War Gases. Embraces the manufacture and testing
of the different war gases and of absorbents therefor.

5.34. Engineering Chemistry. Designed to give the engineer an
insight into the chemistry involved in the production and use of illuminating
gas, alcohol, paper, ink, leather, rubber, animal, vegetable and mineral
oil, paints, varnishe, starch, sugar and explosives. See also G79. Text-
book: Rogers, Elements of Industrial Chemistry or Thorp, Outlines of
In0dustrial Chemistry.

5'85. Applied Chemistry. Properties, testing and applications of
paints, oils, varnishes, lubricants and wood preservatives. Alloys, bearing
metals boiler scale and corrosion of metals are also discussed.

5*. Chemistry of Road Materials. For civil engineers, dealing
with the applications and tests of bitumens, tars, oils, paints and chemi-
cals used in the preservation of roads and road structures. Textbook:
Blanchard, Higway Engineers' Pocket Book.

5'88. Lubricting and Fuel Oil Testing. Covers the physical and
chemical testing of the mineral, animal, and vegetable oils, to determine
their applicability and safety, from the point of view of the user, the manu-
facturer and of the insurance underwriter. Distillation and other tests
are applied to the motor fuels. The means of detecting the adulteration
of different oils and their technology are also discussed. Textbook: Gill,
Handbook of Oil Analysis.

6'40. Special Methods. Use of the microscope, polariscope and
saccharimeter, refractometer, viscosimeter, turbidimeter, nitrometer and
precision centrifge, and a study of their application to problems in tech-
nical practice. Neostyled Notes.

50. Organic Chemistry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; includes a general
discussion of the most important facts in the chemistry of the compounds
of carbon. The typical methods of preparation and the chemical and
physical properties of the various classes of compounds are presented
and a brief account is given of the source and technical preparation of
the simpler substances of commercial importance. Textbook: Moore,

O~amo r, skChems .
' . Ch" . Lectures same as for 5'50 but includes

in addition one conference-recitation hour per week.
651, 6'59. Organic Chemistry L An extensive course in which the

general principles of organic chemistry and the properties of important
compounds receive thorough discussion. The lectures are fully illustrated
by experiments. Textbook: Norris, Principles of Organic Chemistry.

I 'I
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51511 5521. Organic Chemistry I. Closely associated with 5-51 and
5'52 and dIffering only in the greater emphasis placed upon compounds of
military importance.

5.581, 5a. Organic Chemistry 1l. For admission to this subject
students must have completed satisfactorily a year's work in organic
chemistry. The important principles of the science are emphasized from
a more mature point of view than is possible when the subject is approached
for the first time.

5'54. Organic Chemistry III. Primarily a graduate course. Sup.
plements the instruction received by studen+- vho have the equivalent
of Organic Chemistry I. Important topics, - d from year to year, are
p resented in lectures accompanied by assigned reading and discussion.
In 1927-28 the chemistry of the heterocyclic compounds will be treated.

5'55. Organic Qualitative Analysis. A laboratory course for
advanced students in the use of systematic methods for the identification
of organic compounds, given in one or both terms.

5186. Industrial Organic Chemistry. A comprehensive survey of
the industries in which organic chemistry is employed. The use of chemical
literature in following the course of recent investigations will be considered.
Details may be obtained by consulting the instructor.

5157. Powder and Explosives. The various types of propellent
powder are considered, their history, manufacture, properties testing and
manner of use. Initiators and commercial and military high explosives
are discussed, particular emphasis being given to their chemical reactions
and properties with reference to current theories of explosives.

5'571. Chemistry of Medicinal Products and Allied Topics. Brief
discussion of the physiological effects of representative compounds for
the purpose of aiding chemists and chemical engineers in exercising care
when handling toxic materials. The constitution and methods for preparing
important medicinal and pharmaceutical products will be described.
Given in summer session only.

5'581. Synthetic Methods In Organic Chemistry. Advanced Organic
Chemistry, a course in correlation designed to produce a familiarity with
the kinds of phenomena exhibited by organic compounds.

5'582. Chemistry of Dyes. Illustrated lectures on the organic
chemistry of the synthetic dyestuffs and their intermediates. Synthetic
methods, physical chemical and tinctorial properties, structure, classifica-
tion, and the deveopment of the color industry are systematically treated.

5'588. Catalyt and Electrochemical Methods in Organic Chem-
istry. The experiments include the preparation of organic compounds to
illustrate most of the important types of catalysis, including oxidation,
hydrogenation, dehydration, hydration, dehydrogenation, chlorination,
polymerization, molecular decompositions, etc. Typical syntheses by the
use of the electric current will also be carried out, with emphasis on the
significance of factors such as the choice of electrodes, solvents, current
density, etc. Directions for the experiments will furnish a brief account
of the theoretical principles involved and the industrial significance of
the reactions. Given in Summer Session only.

5'601, 5'602. Journal Meeting in Organic Chemistry. The instruct.
ing corps and graduate students in organic chemistry meet once a week
to discuss current publications.

5-61, 5'62. Organic Chemical Laboratory. Includes practice in: (a)
ultimate analysis - quantitative determinations of nitrogen and of carbon
and hydrogen by the Dumas and Liebig combustion methods and the use
of the Carlus procedure in analyses for halogen; (b) organic preparations
which are designed to give familiarity with important syntheses and
methods of manipulation; the application of theory to the work in hand

mrrm -- . .... .... .-.
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Is constantly emphasized by written study questions, oral quizzes and
regular conferences with individual students; (c) identification of organic
compounds - this work having a similar educational value to that afforded
by qualitative analsi in the inorganic field; (d) the preparation of an
important co dby means of a series of syntheses described only in
chemical journals or reference books, this part of the course giving drill
in the use of chemical literature and the planning of experiments.

5'611, 51621. Organic Chemical Laborato . These subjects are
closely associated with 5'61 and 5'62, respectivl, and differ from the
latter only in the emphasis laid upon compounds ofmilitary value and in
the time required.

t *12, t 622. Organic Chemical Laboratory. In 5'612 the student
performs a carefully planned course of experiments in which a detailed
laboratory study of the typical reactions associated with each class of
organic compounds is accompanied by synthetic work involving the prep-
aration of some representative of each class. Course 5'622 is devoted to
a systematic study of the methods for the identification of organic com-
pounds both pure and mixed. In both courses the individual laboratory
instruction is supplemented by a regular program of class conferences on
the laboratory work.

t *618, ' 28. Organic Chemical Laboratory. Closely associated with
51612 and 5622 respectively and differs from it only in the emphasis laid
upon substances of military value.

6614, 6624. Organic Chemical Laboratory. Laboratory practice
illustrating both synthetic and analytical organic chemical methods,
accompanied by conferences for discussion of work.

5,'15. Organic Chemical Laboratory. Laboratory practice based
upon theoretica instruction given in 5'50. The kind and quantity of
work is widely varied, according to the professional course which the
student is pursuing.

5681, 6'682. Advanced Organic Laboratory Practice. Special
methods. Synthesis. Includes catalytic reduction and dehydration,
tripheyI methyl, use of ultra violet, micro experiment, etc. Illustrates
principle discussed in 52. Questions are based on references to the
literature.

5.64. Recent Advances in Organic Chemistry. An informal dis-
cussion of the history of organic chemistry during the twentieth century,
particular attention being given to dominant tendencies in research
and in theory.

5'65! '152. Chemical Principles I. Only the more important
general principles of chemistry are considered, but these are treated with
great thorou ghess, and are illustrated by applying them to a variety of
problems, which the students are required to solve. These problems are
discussed in detail, the aim being to develop power to use the principles,
rather than merely to impart a knowledge of the phenomena. The topics
considered in the course are the pressure-volume relations of gases, the
kinetic theory the energ relations of gases, the properties of solution
related to molal composition, the conduction of electricity in solutions,
the ionic theory, the mass-action law applied to the rate and equilibrium
of chemical changes, heterogeneous equilibrium from the phase-rule
standpoint, and thermochemistry. The laboratory course serves to empha-
size the principleb of the subject, rather than to teach physicochemical
methods of measurement; and for this reason it is closely correlated with
the classroom work. The principles are, however, illustrated by the deter-
mination of physicochemical constants; for example, of vapor-density and
molecular-weight vapor-pressure, freezing-point, transference-numbers,
conductivity an ionization, of rates of reaction, of the equilibrium-
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constants of reactions between gaseous, dissolved, and solid substances, and
of thermochemical constants. In the case of students in Course X certain
subjects may be dealt with more briefly, and the time thus gained devoted
to the consideration of the maximum work obtainable from chemical
changes and its relation to the equilibrium conditions of such changes.
Special emphasis is placed upon the effect of temperature on chemical
equilibrium. Textbooks: Noyes and Sherrill, An Advanced Course of
Instruction in Chemical Principles; Sherrill, Laboratory Experiments on
Physico-Chemical Principles.

5166. Chemical Principles. A continuation of 5'652, conducted in
the same general way. The principles of electrochemistry and of ther-
modynamic chemistry are developed from the free-energy viewpoint.
The topics considered in electrochemistry are: the electromotive force of
voltaic cells and the separate electrode and liquid potentials which con-
stitute it; electrode-potentials in relation to the equilibrium of oxidation
and reduction reactions; electrolysis in relation to electromotive force;
and concentration and gas polarization. In thermodynamic chemistry
the free-energy decrease attending isothermal chemical changes, or the
maximum work obtainable from them, is considered in relation to the
equilibrium conditions of such changes; and from the effect of temperature
on free energy is derived its effect on chemical equilibrium. Textbooks:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles; Sherrill, Laboratory Ex periments on Physico-Chemical Principles.

5'171, '672. Chemical Principles. Open only to graduate students
from other colleges who have already taken a descriptive course in physical
chemistry, which is not accepted as the equivalent of 5'652. Especial
emphasis is placed on the practical application of principles, as illustrated
by problems, which the students are required to solve. The subject matter
corresponds to that described under 5'51, 5-652 and 5'66, but is adapted
to the more advanced viewpoint of the graduate student. Textbook:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

518, 5681. Thermochemistry and Chemical Equilibrium. The
more important principles of physical chemistry. The topics considered
are the pressure..volume relations of gases, solutions, elements of thermo-
chemistry, the phase rule, the mass-action law applied to homogeneous
and heterogeneous equilibria, the effect of pressure and of temperature on
chemical equilibria, the elements of electrochemistry and the energy
obtainable from chemical change. These principles are illustrated and
emphasized by numerous problems.

5'69. Surface and Colloid Chemistry. The physical and chemical
characteristics of gas-liquid, gas-solid, liquid-liquid, and liquid-solid inter-
faces are studied from the points of view of thermodynamics and of molecu-
lar orientation. The kinetic theory and the surface properties of colloids
are studied.

5'701, 5'702. The Logic of Scientific Inquiry. The seminar is
devoted to a discussion of the methods which are used in making an inquiry
into the phenomena of nature, to a discussion of the uses of reasoning and
of the relations between logic and experiment. Members of the group are
admitted to the course after consultation with the instructor in charge.

5-71. Physical Chemistry Seminar. The classes are of an informal
nature and include discussion of the assigned reading. Many topics are
brought up to date by assignments in the current literature. Certain topics
chosen entirely outside of the text are considered in relation to physical
chemistry as a whole. The subject is given only in case a sufficient number
of students apply in time to arrange for it. Textbook: Taylor, Treatise on
Physical Chemistry.
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-721, 5'722, 5'728. Thermodynamics and Chemistry. Mainly for
students taking physical chemistry as a major. A good command of ele-
metry p l chemistry pre-supposed. The laws of thermodynamics
are app to develop equations for the treatment of chemical reactions,
and of equilibria in chemical systems. Especial attention is drawn to Max-
well's relations and to Gibbs' chemical potential. Considerable practice is
given in the manipulation and interpretation of the differential equations
by the solution of problems.

In the second term (5'722, 5'23) the Gibbs theory is futther devel-
oped with applications to surface tension, effects due to a gravitational
field, and to the effect of pressure on chemical equilibria of real gases.
The phase rule is discussed in its theoretical and experimental aspects
and applied to various types of heterogeneous equilibria. Special atten-
tion is given to phase diagrams of binary mixtures, and to the Gibbs
surface. Reference books: Gibbs, Thermodynamics; Rooseboom, Die hetero-
enenGleichgewichte; van Der Waals, Thermodynamik. Textbook: Mac-
oug all, Thermodynamics and Chemistry.

5-78. Free Energy. Planned especially for graduate students who
do not take physical chemistry as a major. A systematization of the free
energy changes attending the formation of chemical substances in differ-
ent states at a given temperature is developed through a consideration of
the laws of thermodynamics, including the constant entropy principle (or
so-called third law of energy). The practical use of such free energy values
in determining the equilibrium conditions of chemical reactions at differ-
ent temperatures is illustrated by definite problems. There is also included
a brief consideration of the ion-attraction theory of strong electrolytes.
Textbooks: Neostyled Notes; Lewis and Randall, Thermodynamics and the
Free Energy of Chemical Substances (for supplementary study).

5-741, 5-742. Kinetic Theory of Gases, Liquids and Solids. Those
ideas and theories are discussed which seek to account for the physical
properties of substances from a kinetic point of view. Given every alter-
nate year. (Will be offered in 1927-28.) Textbook: J. H. Jeans, Dynamic
Theary of Gases.

5'. Atomic Structure. The indications concerning the nature of
the atom, shown by researches in radiation, radioactivity and allied fields
are outlined in an essentially non-mathematical manner.

6'761, 5'762. Sub-Atomic Chenistry. Extends throughout the year
and considers the structure of the atom and the classification of the
physical and chemical properties of substances in terms of atomic structure.

5.771, 5'772. Conference on Physical Chemistry. The investiga-
tions in progress in the Research Laboratory of Physical Chemistry,
and the current literature in physical chemistry, are presented and dis-
cussed by students and members of the laboratory staff.

5.78. Thermodynamics. The principal general equations of thermo-
dynamics from the entropy point of view are developed. The aim through-
out is to emphasize the fundamental and general aspects of thermody-
namics.

5'79. Radiation Chemistry. A brief course in atomic structure based
on the nature and behavior of radiations emitted by atoms either spon-
taneously (as in radio-active decomposition) or when suitably excited by
some physical agency. Definite problems serve to emphasize the quanti-
tative aspects of the subject. Textbooks: Neostyled Notes; Crowther's lons,
Electrons and Ionising Radiations (for supplementary study).

5'81. Organic and Explosives Laboratory. Organic chemistry closely
associated with 5'62 and in the preparation and testing of explosive sub-
stances. Analysis of black powder and smokeless powder, preparation of
picric acid, TNT, tetryl, etc., heat-test, etc. The subject familiarizes the
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student officers with the chemical and physical properties of explosives
and with the methods by which the properties are examined.

5'82. Physical Chemistry. Elementary work in which special
emphasis is placed upon selected topics in physical chemistry which are of
interest to engineers; such as the appcation of X-rays to crystalline
structure, metallography. Textbook: Millard, Physical Chemistry for
Colleges second edition.

Si8. Elements of Chemical Theory. (A brief course for biological
students.) Rather than to present a mass of detail, the primary aim is
to present the fundamental concepts and principles of physical chemistry
so as to enable the student to gather and to interpret further needed
material, by Intelligent self-study. Certain special tpchowever, are
discussed in detail: such as the numerical solution of phsical-chemical
equations, criteria for detecting chemical change hdoen electrode
and indicator applications and the Donnan Equilbru. Notation of
the differential calculus will be used without requiring technical skill In
the use of mathematics.

8'84. Q ntmTheory Applications. The historical development
and applcains of the quantum theory to problems in physics and chem-
Istry. aterial for discussion will be taken from the text named below,
supplemented by various articles and monographs. Given in alternate
years. Textbooks: Sommerfeld's Atomic Structure and Spectral Lines;
Crowther's Ions, Electrons and Ionising Radiations.

85. .Theory of Solutions. A study of recent attempts to relate the
properties of solutions to those of the components with special emphasis on
solutions of strong electrolytes. Given in alternate years. Not offered
in 1927-28.

8-91. Organic Physical Chemistry. Lectures and discussions on
the application of physical measurement to problems in Organic Chemistry.

898. History of Chemistry. An historical study of the development
of the science and of the life and work of the great men who have contributed
to this development. The student is required to do extensive reading and
to make reports upon the details of classic investigations.

8.931, 8.982. Research Problem and Thesis. The laboratory prob-
lems assigned are of the nature of minor researches, which are intended to
give the student an opportunity to test his ability to do work of an original
character. In connection with this work carefully written reports are
required for the journal literature relating to the topic in hand, and a
formal record of results obtained in the laborato must be presented for
acceptance. The student may select a problem inorganic, organic or
physical chemistry, as he may prefer.

8'96. Thesis Reports. Clsroom exercises at which students are
required to report upon the progress of the investigations upon which their
theses are to be based. These reports are subject to criticism and suggestion
from members of the class and of the instructing staff.

s '98. Research. The research required as a part of the requirements
forany of the advanced degrees may be taken in any of the following
divisions of the Department: inorgame, physical or organic chemistry.

8'91, 8'92. Research Conferences in Physical and Organic Chem-
istry. The investigations in progress in the department are presented for
discussion.

ELECTRICAL ENGINEERING
The instruction in Electrical Engineering aims to give a foundation

in those principles of electricity and magnetism upon which rest the
developmeat and the advancement of the electrical arts. Coordinated
with this Instruction in the theory of electricity and magnetism, and
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enforcing it, are courses on the larger problems of engineering, together
with the work in the laboratories, embracing a study of the instruments
methods, and plant used in modern electrical engineering 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 Labora-
tor of Electrcal Engineering maes it possible to familiarize the under-

grdae student with the various types of apparatus and the engineering
mehds with which he will be brought into contact in his later professional

work, and also affords opotuit for graduate students to carry out
orgnlinvestigations. Te latter opportunities are enhanced by the

lge 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 nrocesses and
shop management are added to the scientific instruction of Course VI.

The Optionin ElectricaloCommunicationis exhibited on page 94.
Subjects 6'00 to 6'99 (see page 59).

6'00. Principles of Electrical Engineerin (Electric, Dielectric and
Magnetic Circuits). Recitations and problems. Fundamental concepts of
electrical engineering and the laws of the electric, dielectric and magnetic
circuits. Textbook: Timbie and Bush, Principles of Electrical Engineering.

6e01. Principles of Electrical Engineering (Direct-Current Machin-
ey ). Recitations and supervised problem work. Mathematical and

pysical interpretation of the principles underlying the design, construc-
on and performance of Direct-Current Machinery. Textbooks: Langs-

dorf, Principles of Direct-Current Machines.
6'01T. Principles of Electrical Engineering. (Direct Current Ma-

chinery). Recitations and supervised problem work. Principles underlying
the construction and performance of direct-current machinery.

6'02. Principles of Electrical Engineering (Alternating Currents and
Alternating-Current Machiner). Recitations and supervised problem
work. Mathematical and physical interpretation of Alternating Currents
and Alternating Current Machinery, including vector representation, use
of complex quantities, effective values, power, non-sinusoidal waves, series
circuits, single-phase alternating currents, polyphase alternating currents,
and the transformer. Textbooks: Lawrence, Principles of Alternating
Currents; Lyon, Problems in Electrical Engineering; Lawrence, Principles
o Alternating-Current Machinery; Lyon, aroblems in Alternating-Current
Machinery. -

f 021. Electrical Engxe iveving Principles. First half of 6'02,
6088. Electrical Engineering Principles. Last half of 602 and all

of 6'031.
C '08. PrInciples of Electrical Engineering (Continuation of Alter-

nating Current Machinery, Electrostatic Circuit). Recitation and super-
vised problem work. Discussion of the different types of alternating-
current machin for the generation and distributon of power. Last
five weeks: principles of electric power transmission and distribution.
Recitations and supervised problem work. General statement of problem,
statistics, calculation of line constants, and solution of short line problems.
Textbooks: Lawrence, Principles of Alternating-Current Machinery; Lyon,
Problems in Alternating-Current Machinery; Woodruff, Principles of
Elestric Power Transmission and Distribution.

6'081. Electrical Engineering Principles. Recitations and super-
vised problem work. Study of the synchronous generator, the synchronous
motor, and parallel operation of synchronous generators. Textbooks:
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Lawrence, Principles of Alternating Current Machinery; Lyon, Problems in
Alternating Current Machinery.

6'04. Principles of Electrical Engineering (Electric Power Trans-
mission and Distribution). Recitations and supervised problem work.
Skin effect, corona, insulator stresses and insulation breakdown, hyper-
bolic function solution of long line problems, graphical methods, circle
diagrams, inductive interference, transients, system stability, solution
of networks. Textbook: Woodruff's Principles of Electric Power Trans-
mission and Distribution.

6'048. Principles of Electrical Engineering. Lectures and recitations.
Brief review of the transformer, the synchronous generator, the synchron-
ous motor and the induction motor. Study of electric power transmission
and distribution, including calculation of line constants, skin effect, corona,
insulator stresses, solution of short and long line problems, inductive inter-
ference. (Open only to students at the General Electric Company.) Text-
book: Woodruff's Principles of Electric Power Transmission and Distribu-
tion.

6'06. Principles of Electrical Engineering (Electric and Magnetic
Circuits). Recitations and supervised problem work. Fundamental con-
cepts of electrical engineering and the laws of electric and magnetic circuits.
Textbook: Timbie and Bush, Prin-plesof Electrical Engineering.

6'07. Principles of Electrical Enipeering (Direct-Current Machin-
ery 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 R. R.
Lawrence, Princeples of Alternating Currents; W. V. Lyon, Problems in
Electrical Engineering.

6'08. Principles of Electrical Engineering (Alternating-Currents and
Alternating Current Transformer). Recitations and supervised problem
work. Theory of single and polyphase alternating currents and of the
alternating current transformer. Textbooks: R. R. Lawrence, Principles
of Alternating Currents and Principles of Alternating-Current Machinery;
W. V. Lyon, Problems in Electrical Engineering and Problems in Alter-
nating-Current Machinery.

6'09. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and supervised
problem work. Continued study of alternating-current machinery and
problems involving local distribution networks carrying heavy currents.
Textbooks: Lawrence, Principles of Alternating Current Machinery; Lyon,
Problems in Alternating Current Machinery.

6'105. Principles of Electrical Engineering (Alternating-Current
Principles).' First part of 6'03. Given at works of co6perating company,

6'106. Principles of Electrical Engineering (Alternating Current
Machines, Transmssion). Last part of 6'03 and first part of 6'04.

6'107. Principles of Electrical Engineering (Transmission). Last
part of 6'04. Given at the works of the co6perating company.

6'115. Principles of Electrical Engineering (Alternating Current
Machines). Last part of 6'03.

6'116. Prciples of Electrical Engineering (Transmission). First
part of 6'04. Given at the works of the cooperating company.

6'117. Principles of Electrical Engineering (Transmission). Last
part of 6'04.

6'121. Principles of Electrical Engineering. A part of 6'03, con-
cluding Alternating-Current Machinery.

6122. Principles of Electrical Engineering. Equivalent to a part of
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6'128. Principles of Electrical Engineering. A part of 0-03, con-
cludin Alternating-Current Machinery.

6,10. Power Transmission Equipment. Construction and character-
istics of the equipment employed in the transmission of electric power
and application to transmission line design.

6'. Industrial Applications of Electric Power. Lectures on electric
motor drive, electric lighting and electric heating in industrial plants and
for industrial purposes. Problems involve handling of materials and
machining of metals, with consideration of duty cycles and economics of

mtrzton.
6'221. 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 circuit currents, maintenance of bus voltage and transfer of power
under normal operating conditions; the operation of synchronous machinery
under short circuit conditions; principles of relay selection and applications
for generating stations; factors influencing selection of electrical equi ment.

6'222. Central Station Design. Lectures dealing with thermal
principles and economic considerations influencing the generation of
electric power. The generating station is ptudied 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 dia-
grams; the economic considerations affecting the selection of site and
machinery and arrangement of plant; the physical layout of the electrical
bay, turbine plant and boiler plant; the layout and design of the cell
structure for the electrical equipment; study of load curves; and analysis
of the cost of electric energy and studies of rate schedules.

0'28. Electrical Equipment of Buildings. Lectures on the design of
electric wiring, lighting and elevator systems for buildings. Textbook:
Cook Interior Wiring.

6'24. 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 dis-
cussed from economic and engineering viewpoints.

0'251. Electric Machinery Design. Direct-current machines and
alternating-current transformers. Materials of construction, methods of
construction, and the influence of the various factors of design on manu-
facture and operation of machines are considered.

61202. Electric Machinery Desipi. Design of synchronous and
induction machinery, primarily a continuation of 6'251 but also complete
within the term.

6'27. llumination. Lectures and discussions, dealing with pro-
duction, measurement and utilization of light together with a survey of
the bearg of lighting on industrial production, sanitation and factory
welfare, industrial codes, street lighting and headlighting. Textbook.
Cady' and Date, Ifluminatin Eugineersng.

I. Principles of ir Communication. The problem of trans-
mission over long lines with distributed constants in the steady state,
including composite and loaded lines. Exchange area and toll transmission,
repeaters balancing networks, elementary filters and carrier telephony.

'8-2. Principles of Radio Communication. Elementary theory
underlying radio-communication. Circuits under free and forced vibra-
tions are discussed with special emphasis upon their applications to radio.
High-frequency power sources are described and some attention is given
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to the thermionic oscillator as a power source. Detection and amplifica-
tion by present methods are studied in some detail. Some time is spent
on general applications of thermionic tubes.

6'29. Storage Batteries. Theory, construction, care and application
of storage battes. Fifteen lectures. Given in one term of fourth year if
applied for b six or more students.

6'801. rinciples of Electrical Communication. Principal systems
of teleplon i practical use with reference to the princi l and modes of
operation. S y state transmission over lines with un ifrmly distributed
coefficients.

6'808. Principles of Electrical Communication. Intended to famil-
larise the student with the fundamental problems of telegraphic and
radio-communication. Covers in a general way the behavior of various
types of teleaph circuits such as the simplex, duplex, diplex, multiplex
and com te. Emphasis is placed upon the behavior of elementary
circuits Inthe transient state with special reference to the conditions met
with in signalling. It covers in an elementary way the radio-transmitting
set, its pu se and operation, and the receiving set, its purpose and
operation. 1me time is spent on general elementary net-work theory
and upon electrostatics and systems of electrical units as a preparation
for the more advanced subjects to follow.

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 emphasis upon their engineering
applications and limitations as circuit elements.

6'812. Principles of Electrical Communication. Alternating-current
steady state transmission over uniform unloaded, loaded and composite
lines; reflections; exchange area and toll transmission, repeaters, balancing
networks, elementary filters, carrier telephony and inductive interference.

6'82. Principles of Electrical Communication. The general circuit
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of antennie and radi-
ation as related to electric wave propagation. Amplification and detection
are treated in continuation of the studies in 6'311. The theory of radio
measurements is discussed.

6'880. Communication Electrical Laboratory. Equivalent to 6'331.
6'881, 6'882. Communication Electrical Laboratory. Offers prob-

lems in the manipulation and study of various apparatus with a view to
intimately associating the theoretical deductions with actual measured
data. Among other things, it includes measurements on artificial lines and
cables, and the determination of transmission equivalents of networks,
measurements on filters, as well as on thermionic and gaseous conduction
tubes, also radio-frequency measurements of resistance, inductance and
capacitance extending to networks. Textbook: Communcation Laboratory

6'842. Electrical Communications, Principles of. Equivalent to last
part of 6'302.

6'848. Electrical Communications, Principles of. Pirst part of 6'312.
6'858. Electrical Communications, Pciples of. Last part of '302

and first part of 6'311.
6'854. Electrical Communications, Principles of. Last part of 6'311.
6'855. Electrical Communications, Principles of. Similar to 6'312,

but more comprehensive.
6'40. Elements of Electrical Engineering. Recitations and problems.

Applications of the general principles of the electric and magnetic circuit
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to the generation, distribution and utilization of direct and alternating-
current wer. Textbook: Hudson, Engineering Electricity.

6'4. Elements of Electrical Engineering. Recitations and problems.
Applications of the general principles of the electric and magnetic circuit
to the generation, distribution and utilization of direct and alternating-
current power. Textbook: Hudson, Engineering Electricity.

6'42. Elements of Electrical Engineering. Recitations and problems.
Applications of the general prnilsof the elcrcand magnetic circuit
to the generation, distributon adutilization of direct and alternating
current power with special reference to ordnance service. Textbook:HudsonEnginering E

H on eneratio me ri stribution of Electric Energ. Lectures
and problems dealing with the thermal, economic and el ei principles
of electric generating stations, the electric principles and economio consid-
erations afecting the distribution of electric energy and an analysis of the
cost of electric energy.

6-44. Electric Transmission and Distribution of Energy. Lectures
and problems relative to an analysis of the electric circuit and the theo-
retical principles and economic considerations influencing the transmission
and distribution of electric energy.

6'451, 8'452. Alternating Currents and Alternating-Current Machin-
ery. 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 require-
ments of these students. Textbook: 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.

6'47. Central Stations. Lectures and problems dealing with the
thermal, economic and electric principles of steam electric generating
stations and the electric principles and layout of hydro-electric generating
stations.

6'01, 6102. Electrical Engineering Seminar. A series of papers
and conferences 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 studying the trend of their advancement
and particularly the effect of scientific resesrch.

Much attention is given to the reactions observable between scientiV
discoveries and the practice of design, manufacture, operation and mae-
ment and also the reactions observable between scientire and al
development.

A collateral object of the subject is to impress upon the members of
the seminar the most elfective methods of collectin , analysing, and pre-
senting data and conclusions in a comprehensive cal subject.

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 introduction and effect of harmonics with particular
r erence to the harmonics caused by transformers. A comprehensive
graphical treatment of transmission systems, particularly in a steady state.

6'112. Electric Circuits. The problem of the maintenance of syn
chronism in and the behavior of the machines connected to, a transmission
system during disturbances. A comrnehensive exposition of analytical
and graphical methods for the determnation of power limits and stability.
Analysis of transients in lumped circuits with constant and variable para-
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meters. Discussion of some of Heavyside's, Wagners' and Carson's formu-
m. Traveling waves on lines, over-voltage due to surges, reflections at

;unctions and terminals, and other matters relating to transients on long
lines.

61521. Advanced Alternating Current Machinery. Application of
the method of symmetrical phase components to the study of synchronous
and induction machines when operating in the steady state under unbal-
anced conditions. Determination of the heat loss developed in conductors
embedded in slots when carrying alternating currents. The effect of
stranding and of special shapes of conductor.

6122. Advanced Alternating Current Machinery. Application of
harmonic analysis to the synchronous and induction machine, particularly
in regard to the distribution 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 current machines in the transient state
under both balanced and unbalanced conditions. 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.

6'181, 6582. Organization and Administration of Public Service
Companies. Lectures associated with a large amount of reading, study-
ing of financial and operating statistics and forms of organization, and
further associated with written dissertations by the stu dents on important
topics. The characteristics of corporations, their utility to society and the
reasons for adopting this form of organization for public service companies.
The general problems of the public service companies of various classes,
including their best internal organization; the comparative features of
operating companies and holding companies; the financial conditions in
public service companies compared with those in ordinary businesses with
which the general public is more familiar; the relations of assets; the turn-
over 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 character-
istics, the place held in the national life by public service companies, to
the extent needed by electrical engineers and others who have to do with
engineering and admiristration in association with such companies.

6'541, 6542. Power Stations and Distribution Systems. The theo-
retical priciples and economic considerations relating to electric power
generating stations and distribution systems; the limitation of short cir-
cuit currents, maintenance of voltage and stability; general theories and
calculation of short circuit currents; the control and transfer of power
under normal operating conditions as influenced by the bus layout of the
generating station and sub-stations and the electrical layout of the sys-
tem; principles of relay characteristics and their selection and application;
secondary distributing networks; commercial economy of high pressure
steam,,reheating, regeneration and the use of mercury vapor and steam
i conjunction; feed water heating for maximum thermal economy; lay-
out and calculation of heat balances; considerations influencing station
economy.

The theoretical work is supplemented by studies of electric power
generating station and distribution system practice with regard to physical
layout of the electrical bay of the generating station with three phase and
isolated phase arrangement; indoor switching and transforming sub-
stations, and outdoor switching and transforming substations; layout
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and design of cell structure for electrical equipment; layout of turbine
and boiler plant.

6'651, 6152. R#aioad Electric Traction. Alms to give thorough
technical grounding in, the fundamentals of railroad electric traction,
with suffcient economic background to insure an appreciation of trans-
portation 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; prelimr estimates and proposition work involving the applica-
tion of the principles discussed throughout the year. Specialized details
of design are necessarily omitted.

#561, 6162. Principles of Electrical Communication. The first
term covers the theory of electric filtrs, 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 optics.

The second term covers the more advanced study of electron tubes
and their associations with electric circuits and apparatus. Emphasis is
placed upon the graphical solution of c-rtain typical problems.

6'7. Blumination. Reading and discussion of advanced problems
In illumination.

618. Operational Calculus. A study of circuits by means of the
Heaviside Operational Calculus with particular application to the problem
of traveling waves on transmission lines, their attenuation, distortion,
reflection and refraction.

6*591. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'04 and first part of 6'511.

61592. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'511.

6'598. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512; given at the works of
the cooperating company.
' 6101. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6511. Given at works of
cooperating compan

610. Principies of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'511. Given at the works
of the cooperating company.

6'608. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512.

6'661 and 6'662. Principles of Electric Machine Development.
Design of direct-current and alternating-current machines. The funda-
mental principles of the magnetic circuit, the circuits of heat flow and of
air flow as exemplified in such machines. Predetermination of characteris-
tics. The relation of changes in desi to changes of the inductance of
machines, and of the starting andp -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. 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 wind-
ings, 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
analy'ed.

6,70, 611, 6,72. Electrical Engineering Laboratory. Study of tech-
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nical electrical measurements and dynamo-electric machinery. Por pur-
poses of administration, the work is divided into two parts: (a) Technical
Electrical Measurements. - 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 and three in the first term of the fourth year
(for 1927-28 only). Particular attention is given to tests to determine 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 supplemented by a series of conferences in
which the general subject of technical electrical measurements is dis-
cussed, (b)fDynamo-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 eleven in the first term of the
fourth year (for 1927-28 only). The tests in the third year include the
determuation of the characteristics, 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
machines. The laboratory exercises are supplemented by conferences.
Preliminary reports prepared in the classroom at specially assigned hours
are submitted by students before performing each experiment in the
laboratory. Textbooks: (a) Laws, Electrical Measurements; Special Direc-
tions for Measurements Division. (b) Instructions for Students in Electrical
Engineering Laboratory, Fifth Edition, 1926; Ricker and Tucker, Electrical
Engineering Laboratory Experiments.

678. Electrical Testn 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 Engineering Laboratory. The work is laid out in
accordance with the ned of the individual student. It covers a variety
of special problems on direct- and alternating-current machinery and
transformers. Students are permitted to work out, If they choose, original
problems a proved by the instructor in charge.

6'75, 676, 6'77, 6'78. Electrical Engineering Laboratory. Labora-
tor exercises devoted to the study of technical electrical measurements
and dynamo electric machinery. The subject matter is similar to that of
6'70, 8-71, 6'72. Textbooks: Same as for 6'70, 6'71, 6'72.

6'771. Electrical Engineering Laboratory.
6'772. Electrical Engineering Laboratory. Substantial equivalent

of 6'71a and 6-72a.
6'782. Electrical Engineering Laboratory. A course of twelve experi-

ments in alternating current machinery.
6'80. Electrical Engineering Laboratory. Intended for those stu-

dents who desire to do more than the regularly required amount of under-
graduate 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. The subject matter is similar to that in
6'70, 6'71, 6'72.

6'85. Electrical Engineering Laboratory. Ten exercises designed to
familiarize students with the elements of technical electrical measurements
and with the characteristics and operation of the ordinary typs of elec-
trical machinery. Textbooks: Ricker and Tucker, Electrical ngineering
Laboratory Experiments; Instructions for Students in Dynamo Laboratory,
Fiftk Edition, 1928.
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686. Electrical Engineering Laboratory. Six laboratory exercises
similar in subject matter to that of 685.

61871, 6872. 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. Textbooks: Ricker and Tucker, Electrical
Engineering, Laboratory E 'ents; Iustructions for Students in Electrical
Engineering Laboratory , Edition' 1926.

8'88. Electrical Bagieerig Laboratory. Study of electrical meas-
urements and the testing of dynamo machinery. In electrical measure-
ments the students calibrate portable indicating instruments of the types
later used in the testing of dynamo machinery. Watt-hour meters and
instrument transformers are also calibrated. The oscillograph is used
to determine the wave forms in various circuits.

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 operating 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 tyes are tested for performance characteristics.

Ea laboratory exercise is preceded by a conference, and a prelimi-
nary reprt is prepared by the student. In the final report the student is
requir analyze and explain the results obtained in the tests. Text-
books: Ricker and Tucker, Electrical Engineering Laboratory Experiments;
Instructions for Students in Dynamo Laboratory, Xth Edition, 1926.

6'89. Electrical Engineering Laboratory. Eight laboratory exercises
similar in subject matter to that of 6'85. Textbooks same as 6'85.

6901 to 6905. Manufacturing Practice. These numbers cover the
manufacturing subjects taken by the cooperative students at the various
plants of the General Electric Company. The major portion of the assign-
ments are to the Lynn works and the remainder to the Schenectady
Pittsfield and Erie works of this company. The students are not al
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 Thomson Laboratories

and Schenectady Research Laboratories.
These courses also include a series of weekly lectures on Manufacturing

Methods given by the various heads of departments. Each student Is
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required to submit a report on each lecture and these reports are read
by the lecturer and by the English Department of the Institute.

6101. Manufacturing Practice. First term's work at plant of
General Electr o

61902. Manuf Practice. Second term's work at plant of
General Electric CornVi.

6903. Manufcturin Practice. Third term's work at plant of
General Electric Company.

6104. M Practice. Fourth term's work at plant of
General Electric Co pany.

6905. Manufacturing Practice. Fifth term's work at plant of
General Electric Coman .

6'911 to 61985. Publc 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
Electrical Engineering Office.
Maintenance of Line Departments.

Repair and Testing of Transformers.
Locatin and epai Trouble in Low and High Tension Lines,

both OverheadandUnderground.
Steam Division of Generating Department.

Boiler Room, Repairs, Firing, Tests, Turbine Work and Operating.
Electrical Division of the Generating Department.

Operating and Repairing Electrical Generating Equipment.
Sales Department.

Offie Methods.
Rate Computing.
Power Estimating and Commercial Engineering.

Installation Department.
Testing and Repair of Meters.
Maintenance of-Street Lighting System.
Installing and Maintaining Service to Customers.

Supply De artment.
Prcha , Recei Inspecting and Shipping.

Standardizing and Tes artments.
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 kinds.
Scientific Research and Study covering the many Public Utility

Problems.

Boston Elevated Railway Company
De artment of Rolling Stock and Shops.

Car House Pits.
Rapid Transit Shops.
Armature Shop.
Machine Shop.
Truck Shop.
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MDntenance D ent.

Everett Car Shop.
Tie Plant and General Yard.
Accounting and Insction.
Surface LinesDison
Repairs Installation and Welding, etc.
R- =-d ranslt Lines.
Track, Steel Maintenance and Erection Division.

Tranortation Department.
Swi chman, Conductor, Motonnan.
Time Table and Traffic.

Power Department.
Wire and Conduit Division.
Power Station and Substation.
Electrical En eerng.

Miselaeous Work.
Civil Baglnrinn
Mechanal Bngeetm.
General Managers Office.
Special Work,

Stone & Webster, Inc.
Boston Offce.

Meoenger Service.
Dr letrical Steel, Mechanical, Concrete and Architec-

8 ti 1  Concrete Construction, Steel Work,
ZOW ad Hl'~calInstallationa.

Statiticl Department.
AWY01Mand Tabulating Data of Various Construction and

sa.t.

Gas Plants, Electrical Power Plants, Experience in
or House Generating and Switching Departments.

Final si twill be in that d t of the Company in
whch te student desires to

11. Public Utility Pratice Glon). Pfs term's work at the

0 in of osworkatth
plant ofthe Edison ElectricoI=n opnyo otn

P Utility Ptao1 Second term's work at the
Plant of the Edison ElectricMmo a 0 Corny* oston.

*'18 Public tilityPrud (3 W Third twim'swork at the
plant of the Edison unatino of Boston.

541C Public 17ilyPatc ut e' oka
the plan~t of the Edison Electric Illumnating Company of Boston.

411.Public Utility Prudes (4iuan). Fifth term's work at the
pas of the Edison Electric Ilnnntlle Companyiof Boston.

P Utility VO ). Fit term's work at
P o f the Boston Elevated Railway.

00.-Public Udtilt Practice (eved.Second term's work at
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6'928. Public Utility Practice (Elevated). Third term's work at
the plant of the Boston Elevated Railway.

01924. Public Utility Practice (Elevated). Fourth term's work at
the plant of the Boston Elevated Rai way.

6*925. Public Utility Practice (Elevated). Fifth term's work at
the plant of the Boston Elevated Railway.

61981. Public Utility Practice (Stone & Webster). First term's
work at the plant of Stone & Webster Incorporated.

6982. Public Utility Practice (Atone & Webster). Second term's
work at the plant of Stone & Webster Incorporated.

61988. Public Utility Practice (Stone & Webster). Third term's
work at the plant of Stone & Webster Incorporated.

6984. Public Utility Practice (Atone & Webster). Fourth term's
work at the plant of Stone & Webster Incorporated.

61985. Public Utility Practice (Stone & Webster). Fifth term's
work at the plant of Stone & Webster, Incorporated.

6'941 to 6'945. Communications Practice. These numbers cover
the Communications work taken by the cooperative students at the various
plants and laboratories of the Bell Telephone System. About one-third
of the time is spent in the Western Electric Company's plant at Kearny,
N. J., and with the installation department in or near New York City,
one-third with the New York Telephone Company, and one-third in the
Bell Telephone Laboratories in New York City. The various assignments
include the following.
Manufacturing: Transmission, Testing and Mainte-

Shop Planning nance
Scheduling Production Traffic Engineering
Manufacturing Layouts and Rate Equipment and uilding Engi-

T wSetting neering
T phone Switchboard Installation Development Studies and Degn

Telephone Operations of Apparatus and Circuits for
Testing and Maintenance of Wire and Radio Communication

Switchboard and Station Research Engineering Investigations
Equipment and Laboratory Trials
6.941. Communications Practice. Manufacturing: Shop Planning,

Scheduling of Production, Manufacturing Layouts and Rate Setting.
Telephone Switchboard Installation.

6'942. Communications Practice. General View of Telephone
Operations. Testing and Maintenance of Switchboard and Station Equip-
ment. Transmission Testing and Maintenance.

6'948. Communications Practice. Traffic Engineering. Equipment
and Building Engineering.

6'944. Communications Practice. Development Studies and Design
of Apparatus and Circuits for Wire and Radio Communication.

6*945. Communications Practice. Research Engineering. Investiga-
tions and Laboratory Trials.

BIOLOGY AND PUBLIC HEALTH

The Department alms to prepare men for the following fields of
professional work:

Public Health and Sanitation. Food Technology.
Public Health Administration. Fisheries Technology.
Industrial Hyiene. Biochemistry and Fienttions.
In the prof onal work of this Department fundamental knowledge

of chemistry and physics is indispensable by way of preparation, and the
aim of the first two years is to supply this basic traimng as well as courses
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of a general cultural character. In the second year general biology is given,
followed by zoology and botany, while in the third and fourth years,
instruction in professional subjects is provided, chiefly for students of biol-
ogy and public health, industrial biology, chemistry, sanitary engineerin,

, and general engineering. The subjects fall somewhat nat
to ur groups: First, the general biological, including the fundamental

subjects in biology, botany, zoology, anatomy, physiology and biochem-
istry; second, the bacteriological group, including general bacteriology and
Its professional and technical applications in the laboratory; third, the
public health group, in which broad applications to community life and
public and social welfare are considered. The fourth group includes the
technical subjects of most importance in food conservation and nanufac-
ture. The aim of the instruction in the lower years is to give a solid founda-
tion; 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.

The second option, industrial biolog, is designed especially for those
who wish to enter the broad field of food engineering or fermentation.
Rapid development is taking place in fisheries, food preservation 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 general. In this o tion, the depart-
ments of mechanical engineering and economics supy the necessary
engineering and business subjects to fit men thoroughly for the industries
to be served.

Subjects 7'00 to 7199 (see page 59)
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. Blementar and preparatory in
character and in aim. Textbooks: Textbook of ology, Galloway and
Welch,fourth edition; Textbook of Botany, Coulter-Barnes-Cowles, Vol. .

7'011. Methods of Teaching General Biology. Designed to give a
fundamental 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 near-by points rich in bio.
logical 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. Textbooks: Brotn, "Textbook of Botany
Ginn and Company; Hfegner's College Zoalogy, Macmillan, or any standard

TO.Teoeia Biology. Advanced lectures and recitations in
General Biolg designed to acquait the student with the principal
theore nd hotheses which have played an important part in the
development of ological science, and particularly of those which un-
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derlie the more fruitful research work of the present day. The two major
problems discussed are heredity and morphogenesis. Special reading
assigned. Textbook: Castle, Genetics and Eugenics.

V06. Botany. Beginning with the lowest forms of vegetable life,
the various groups of alg. and fungi are systematically studied and after-
wards . her cryptogame. Some attention is also paid to the structure
and dev lopment of flowering plants. Textbook: Coulter, Barnes and
Conles. Textbook of Botany, Volme I.

7'07. Mycology. Many decomposition processes are caused by the
attacks of fungi of various kinds. This course provides a brief survey of
the pncipal types of molds and related fungi of technical interest espe-
cially in the decomposition of foods, the wet and dry rots of timbers and
in the mildewing and weakening of fabrics, or of fibres used in the textile
and cordage industries. The isolation of fungi and their cultivation is
taught. Experimental studies on mildewing of cotton and fabrics, and on
methods for its prevention make up a part of the laboratory work of the
course.

7'08. Parasitology. Invertebrate zoology with special reference to
the parasitic forms and their relation to disease in man and the domestic
animals. Lectures with demonstrations. Textbook: Chandler, Animal
Parasites and Human Disease. Ed. 3.

7'09. Parasitology, Advanced. Advanced work in parasitology
Involving intensive stud of some of the more important parasites causing
diseases of domestic anials and man. The student will be required to
study fresh 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 which might arise in his professional career.

7'10. Zoblogy. A systematic study of the invertebrate animals,
considering their form, 'structure, distribution, and economic value.
Textbook: Galloway and Welch, Textbook of Zoology.

7'11, 7.12. Anatomy and Histology. Comparative anatomy of
verbtes, including man, together with the development of the body
and the microscopical anatomy of each of the principal organs. An impor-
tant feature is practice in embryological and histological technique. Each
student makes a series of preparations for his own use. Affords a sound
basis for the subsequent study of human anatomy, physiolog, personal
hygiene andpublic health. Textbooks: Wilder, Hsitory of Human
Body, New Edition; Ki l Guides to Dissection, the Doffsh; Bigaloo,
Directions for Dissection of t; Jordan, Textbook of Histo ogy; Harman,
Laboratory Outlines for Embryology.

7'18. Cytology. For students who have had a laboratory course in
histology. 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 in
order to give an historical picture of the growth of the science.

718. 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 destiuctiveness. The general
problems of their recognition and control are considered. Attention Is
also given to the insects beneficial to man.

7'20. Physiology. The functions of living things are studied from
the point of view of causative factors. Energetics of muscle action, con.
duction, excitation, excretion, metabolisms are discussed with lectures,
laboratory and outside reading.
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7*13. Personal Hygiene and Nutrition. Consideration of personal
health and disease, their conditions and causes; exercise, work, play, oral
hygiene, hygiene of clothing, of the feet, of the alimentary canal, mental
hygiene, etc. Special attention is given to diet from the standpoint of the
soence of nutrition. Required reference book: Bulletin 28, United States
Department of Agriculture, American Food Materials.

7128. Appied Nutrition. Practical work in a pplied nutrition with
problem work, individual case studies, and a seral consideration of the
practical difficulties 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 out at the
Food Clinic of the Boston Dispensary.

7'25. Physiological Basis of Nutrition. For specially qualified
students of nutrition. Reports and discussions of outside reading on the
science of nutrition, practical studies of nutritional requirements, and
exercises in determining diets in sickness and health. Such subjects as
Basal Metabolism, maintenance requirements, adequate and inadequate
diets for men, women and children may be taken up. The work is largely
individual and can be arranged to meet the needs of each case separately.

728, 7'29, 7'91. Biology and Bacteriology. Deals with the funda-
mental principles of biology, the behavior of living matter, growth, etc.,
and the general relation of microorganisms to chemical changes such as
fermentation, putrefaction and disease. (Courses V and IX-A in second
term have less work in Water Bacteriology.) Textbooks: Shull, Principles
of Animal Biology; Prescott and Winslow, Elements of Water Bacteriology.

7'801, 7'02. Bacteriology. Fundamental work in the biology of
the bacteria. Thorough study of selected types. Special study of the
bacterioloy of water, sewage, air and foods. Textbooks: Park and Wil-
liams, Pat ogenic Microurganisms; Prescott and Winslow, Elements of Water
Bacteriology, Wiley, 1915; Tanner, Bacteriology and Mycology of Foods,
Wiley, 1919; Standard Methods of Water and Sewage Analysis.

7'81. Bacteriology. Lectures, with conferences and demonstrations
presenting the salient facts of structure, distribution and behavior of
bacteria, their relation to disease, to water purification and waste disposal,
and to problems of food preservation, spoilage, etc., which might be
encountered in the administration of military camps and similar operations.

7'821, 7'322. Bacteriology, Advanced. Lectures, seminars and minor
research problems involving the more difficult points of bacteriological
technique, the study of the metabolism of microorganisms, the theory and
practice of testing disinfectants, of unusual character and the study of
representative types of the higher bacteria. In general, the subjects are
approached from the biochemical viewpoint.

7,84. Microscopy of Waters. Alms to give first-hand knowledge of
the organisms commonly found in waters of varying quality. The treat-
ment of water by copper sulphate, aeration, etc., is also discussed. Methods
of microscopica examination are taught and practical laboratory work
is required. Textbook: Whipple, The Microscopy of Drinking Water.

35. 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 directlyr or indirectly. Some, as the medusm,
are enemies of young fish. The identification, life-history and distribution
are particularly considered.

7'861. Industrial Microbiology. A broad survey of the theory and
practice involved in fermentation processes, and the industrial and eco-
nomic applications of microbiology mn agriculture and the manufacture of
biochemical preparations. Industrial alcohol, vinegar, acetone, butyl
alcohol, glycerin, fermentation acids, and the applications in the leather and
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food Industries are especially considered, as are also enzymes and their
technical applications. Textbooks: Marshall, Microbiology; Blakiston, 1921,
Puhrmann, kinfuhrung in die Grundlagen der technischen Mykologie. Nu-
merous other books for collateral rea din.

782. Industrial Microbiology, A continuation of the preceding
with more detailed laboratory investigation on a semi-commercial scale.

7'871, 7872. Industrial Microbiology. Seminar work and laboratory
studies involving comprehensive reports and investigations of selected
problems in the applications of microbiology to the fermentation and food
conservation industries. Among the prblems which may be considered
are the development 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
microbrganisms in the food, textile, fiber, timber, and leather industries.

7189. Zymology. Lectures, reviews of current literature and labora-
tory experimentation on enzymes. The distribution and special chemical
behavior of these biochemical agents, and their relation to the theory and
practice of different types of digestion and fermentation, is discussed in
detail. Textbook: Waksman and Davison, Enzymes; Williams and Wilkins,
1927,

7'421, 7'422. Food Fishes. Lectures, recitations or conferences,
and laboratory work on economically important fishes and shell-fish;
incl the natural history of food fishes, and their relations to oceanic
ud fr -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 shell-fish, and
practice in determining species. Visits to fish wharves and vessels with
taking of notes and writing of reports will form an important part of
the work,

7'48. Fish Culture. Two lectures a week on the rearing of fresh
water and marine fish, clams, oysters, and lobsters; including methods of
takin d fertilizing the eggs, design, construction and management of
hatc h apparatus, and the care and transportation of the young fry.

71 1, 7'442. 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 transportation, 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 infection, 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 ebiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton
and Compan.

7'2. Industrial Hygiene. The various prejudicial effects of factory
fife uon health, including occupational accident, industrial poisoning and
the ets of defective ventilation and of dusty and otherwise dangerous
trades upon the health of the worker. Special attention is given to industrial
fatigue, factor sanitation, and to the problems of health administration
in industry. Textbook: Hockett, Health Maintenancs in Industry.

7-58. Plant Sanitation. A consideration of the application of the
general principles of sanitation, water supply, waste dispal, etc,, to
plants or factories utilizing decomposable materials, with sp refrnc
to the food industries.
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7,541, 7'842. Public Health Administration. Lectures and discus-
sions on the history, organization and administration of health depart-
ments 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 offcial public health agencies.

7' 71,7552. 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 micro-
scopical diagnosis of malaria, the Wassermann test, the Kahn test, etc.
Textbooks: Park and Williams, Pathogenic Microorganisms, Lea and
Fbiger; Hiss and Zinsser, A Textbook of Bacteriology, D. A ppleton and

Public Health Laboratory Methods. A practical course in
diagnostic methods and other procedures employed in public health lab-
oratories. Training is given in laboratory diagnosis of diphtheria, tuber-
culosis, typhoid fever, malaria and certain other communicable diseases
and in the Wasserman and KaLm tests. This course is valuable for physi-
cians, laboratory technicians and those preparing for administrative posi-
tions in public health. Given in Summer Session only.

756. Public Health Surveys. A discussion of the methods employed
in studying the health of a community, the factors considered and the
interpretation of accumulated data. A critical study of well-known surveys
will also be made. Textbook: Horwood's Public Health SurTey.

7'57. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
water supply, sewerage and sewage disposal, collection and disposal of
refuse, street cleaning, housing, school sanitation, sanitation of food, stores
and restaurants, etc. Textbook: Phelps, Public Health Engineering.

7-58. Vital Statistics. Lectures, recitations, and problems by which
the student acquires a working knowledge of statistical methods, considera-
tion of errors, and the preparation, graphic representation and critical
analysis of data. Textbook: Whipple's Vstal Statistics.

7'9. Health Records and Statistical Procedure. Deals particu-
larly with record-keeping, together with the organization and presentation
of health statistics in the work of school departments, private agencies and
health departments. The problems of Public Health Nursing Organizations
will receive special consideration. Offered at the suggestion and with the
endorsement of some of the national health organizations in the belief
that it will assist health agencies in improving, standardizing and making
more useful the records of their activities. It will be in the nature of a
seminar with both lectures and discussion. It is expected that the students
will be persons in charge of public health record-keeping and that a set of
satisfactory and adaptable health records will be developed as a part of
the work. Given in Summer Session only.

7-608. 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 reading will be illustrated by laboratory demonstra-
tions, a number of which will be designed with the view of their being re-
peated in the Health Education classroom of the public schools. If this
subject is taken for credit, no other subject may be taken for credit simulta-

l. I, 7602. Health Education. A consideration of the procedures
and methods used by health departments and school departments in
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health education. The health pgram of the school system is discussed
in detail as to both organization and method. Practical field work is
provided to allow the student an opportunity to study and participate
In thus activities.

7*608. Health Education Methods. Designed for teachers and for
school nurses who have teaching responsibilities. Bes with a brief
statement of the 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 methodsof health teaching as they have been developed in experi.
mental 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 6 reater Boston
schools will occupy fifteen hours. If this subject is taken for credit no other
subjects may be taken for credit simultaneously. Given in Summer Session
only.

7'81. Health Education Administration. Classroom exercises with
uied reading considering the principles of health education with special

rerence to the administrative procedure of Health Departments and
School Departments.

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 municipal 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 organized 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 actually carried out in the neighborhood of the metropolitan
district.

764. Public Health Problems. Seminar work in which the student
makes an Ivestation of the methods of study of special problems in
laboratory technique or in public health aministration, 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.

718. Health Hazards I Special Industries. The specialized study
of the dangers, and of the principles of industrial hygiene in particular
industries, such as the rubber, textile, steel 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, sewerage systems, insects, and personal causativefcos
The student by critical examination of the more celebrated and intuiv

ienabe to are hiself for the intereta

lieaueon other infectious diseases, ncudn measles, whooping cough,
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injuensa, tuberculosis, poliomyelitis, cerebro-spinal meningitis is included.
f 7. Communicable Disease Control. Conferences, chemical and

laboratory exercises on the control of the common communicable diseases.
A l art of the work Is done at the South Department of the Boston

718. Pathology. The principles of general pathology, with some
attendance at clinics and extensive laboratory studies on prepared material.

7701, 7702. Technology of Food Supplies. Lectures, discussions
and reports on the production, consumption, statistics and methods of
treatment of food materials. The general commercial methods of produc-
tion and handling of raw foods, such as milk, eggs, meats, cereals and other
vegetable food supplies, and their preparation for commercial distribution
or for later manufacturing processes will be discussed in detail. The funda-
mental principles involved in physical processes such as refrigeration,
dehydration, and salting, and the microbiology and chemistry of the
processes is studied.

7111. 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 spe.
cialty industries are discussed, from the bacteriological, chemical and nutri-
tiona aspects.

711. Technology of Food Products. A continuation of 7'711, with
laboratory studies on selected phases of certain industries.

710. Biochemistry. Lectures, laboratory, and assigned reading on
the chemistry of biological processes in plants and animals. The laboratory
work will include such practical technique in analytical and organic manip-
ulations as is required for biochemical assays and investigations. The
chemistry of proteins and their cleavage products, bodily secretions and
excretions, urine analysis, etc., will be taken up. The use of vacuum
apparatus and special extractors, the preparation of glandular substances
ferments, vitamine preparations, sugars and other concrete industrial
applications of biological chemistry will be taken up in class as completely
as time permits.

7*81, 7822. Biochemistry, Selected Topics. Conferences, labora-
and assigned reading on individual selected topics. Such topics as
fluid neutrality, en e action, autolysis, radiations, cell phyIology,

an other problems involving the applications of 780 are available for
selectiou. Extra hours may be arranged. A course of directed original
investigations.

718. Sorology. Lectures and seminar discussions, supplemented by
such laboratory work as will aid in clarifying the more important theories
and practical applications of the subject. A comparative study is made
of the older and the more recent theories of immunology, with special
attention given to the physical and cheimical aspects of immunity. The
application of erological methods to speciaL iablems is discussed.

7911, 092. Biological Colloquium. A weekl- meeting of the staff
and fourth year and graduate students. Each student p-esents from time
to time reports of his own investigations or digests of ctu;oant scientific
literature, and receives friendly criticism as to his conclusions or hi.; imnner
of presentation or both.

7.98. Biological Seminar. All candidates for higher degrees are
required to pre are digests on assigned topics for presentation and dis-
cussion at meetigs of the staff and graduate students.

The following subjects are offered as General Studies. For description
of courses see Dision of General Studies, e 237.

Gf7. Prnciples of Biology and Heredi.
G7S. Technical Aspects of Bacteriology.
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G78. Sanitary Science and Public Health.
G78. Physiology and Embryology of Reproduction.

PHYSICS
(Including Theoretical and Industrial Physics and Electrochemical

Engineering)
The course in physics is desiged to give a sound fundamental training

in theoretical and experimental physics intended to prepare such physicists
as are needed in educational Institutions and in research laboratories of
larger industries and scientific organizations.

large n of students In cs plan to take graduate work.
The facilities for graduate instruction enable them to extend their theo-
retical 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 Initiated
Into the method of pursuing a definite research problem, selected as much
as practicable along the line of his specialization.

A weekly Physcs Seminar keeps undergraduate and graduate students
in touch with recent fundamental developments in physics, while acquaint-
ing them with current physical literature.

Electrochemical Engineering
The course in electrochemical engineering aims to provide a funda-

mental training in the principles of electrical engineering together with a
broad knowledge of chemistry, upon which as a foundation the more
specialized work of theoretical and applied electrochemistry is based. The
demand for men with a training along the above lines is steadily increasing
as electrochemical and electric furnace operations become more and more
general. The large industrial research laboratories also offer excellent
opportunities for electrochemical 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 R rs

of P cs, have been especially equipped for peri all
t es of eec ecal and electric furnace operations. Owing to the

ted capacy of these laboratories, however, the number of students
who can be a iI necessarily restricted. In the senior year students
In Course XIV are allowed considerable option In the choice of studies
in the Departments of Electrical Engineering, Chemical Engineering and
in Metallurgy.

Subjects 8'00 to 8'90 (see page 59)
8'00. Physics. (Entrance). Recommended to candidates for ad.

mission to the first year class who are in doubt as to the adequary of their
preparation for the entrance examination in September. It is also open
to students who have not previously studied Physics. The ground covered
corresponds to the entrance requirements in Physics. Students passing
the course are not required to take the entrance examin tion. No laboratoy
work will be given. Textbook: Practical Physics by Black and Dai,
Revised Edition.

801. Physics (Mechanics). Lectures, laboratory and recitations
devoted to a discussion of the statics of a particle and of a rigid body, the
general conditions of equilibrium, composition and resolution of vectors,
moments and couples, the kinetics of a particle, laws of accelerated motion,
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motion of particles in plane curves, motion of projectiles, friction, work
energy and power, angular velocity and acceleration, moment of inertia,
dynamics of rotation, elasticity, gravitation. Free use is made of trgo-
nometry and elementary calculus. Textbook: Exercises in Mechanics,
Drisko.

S'012. 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 8'01 and 8'02 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. The work includes a discussion
of energy and power angular velocity, angular acceleration, moment of
Inertia with calculus derivations, universal gravitation, hydraulics, periodic
motion, harmonic motion, and wave motion. Calculus Is used to a con-
siderable extent.

8'01. Physics (Mechanics ad Optics). Lectures, laborator and
recitations. The first part of the subject is devoted to a dicu on of
vibratory and harmonic motion, hydrostatics, hydraulics, and wave motion.
The latter part i devoted to optics including a discussion of reflection,
refraction, total reflection, lenses and mirrors, spherical and -. :matic
aberration, achromatimm, optial Instruments, Interference, diffrt :ti. n and
the diffraction grating, wave length measurement, radiant energy, spectrum
analysis, ultraviolet and infra-red radiation, color, polarization, light
protion and distribution. Textbook: Exercises in Mechanics and Light,

8'08. Physics (Electricity). A quantitative study of Ohm's Law,
Joule's Law, electromagnetic induction and the magnetic circuit, galvanom-
eters and meters. Free use is made of the calculus, and many types of
problems assigned and discussed. Textbook: Special Printed Notes and
Problem.

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 be-
havior of circuits carrying variable currents. Free use is made of the cal-
culus, and particular emphasis is laid upon fundamental alternating current
and oscillatory current circuit phenomena.

8'04. Physics (Electricity and Heat). Electricity: Continuation of
8'08 with special emphasis on sinusoidal induced e.m.f.'s and simple alter-
nating current circuits and phenomena. Electrical resonance, free and
damped oscillations, pulsating currents, and electronic conduction are
discussed. Many oroblems are assigned for solutions.

Heat: The general theor of heat and laws of conduction and of
radiation are discussed. Methode of measurement of temperature and
other thermal constants are taken up i the laboratory and the lectures,
and many important applications to Industrial processes are emphasised.
Textbook: Special Printed Notes and Problems.

8'0. Sound, Speech and Audition. A study of the dynamics of
sound, vibrating systems, strings, membranes, pipes, resonators, etc. Also
a studv of speech and audition.

S'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
underlying the treatment of experimental data and the planning of inves-

PHYSICS 207



DESCRIPTION OF SUBJECTS

tigations involving measurements. Textbook: Goodwn's Precision of
easuremens and Graphical Methods.

810. Heat Measurements. Laboratory experiments and Icatures
on heat of combustion, thermal conductivity and temperature measurement.

8'11. Heat Measurements. The theory and practice of heat measure-
ments, particularl for industrial problems.

8'1. Heat Measurements. Enlargement of 8'11.
8'18. Heat Measurements. The various means of measuring tem-

peratures, thermal conductivity of materials of construction, heats of
combustion of coals, petroleum and gas will be studied theoretically and
by experiments. The effect of radiation in true measurement of temper-
ature and loss of heat from furnace walls will be considered in detail.

8'14. Heat Measurements II. An advanced subject conciating of
selected experiments followed by a laboratory investigation of problems
connected with the industrial application of heat such as thermal con-
ductivity, thermal expansion, specific heat, ceramics, etc.

8'15. Photogaphy. Lectures on the theory and practice of photog-
raphy with specia emp asis on its scientific applications.

8151. Photographie Laboratory. Exercises in photographic manip-
ulation, determination of the characteristics of photographic materials,
color sensitivity and use of filters, telephotography, micro-photography,
the making of lantern slides, etc. Should be taken after or simultaneously
with 8'15.

8'16. Photography Seminar. A discussion of important problems in
advanced photography such as the theory of photographic sensitivity, the
physics, chemistry and physical-chemistry of the process, etc.

8161. Aerial Photography. Lectures covering the military and
commercial aspects of aerial photography. Among the topics considered
will be, aerial cameras, photographic materials and dark room manipula-
tion, interpretation of aerial photographs map-making, stereoscopic and
oblique aerial photography, etc. Textbook: rves, Air Plane Photography.

8'17. Geometrica Optics. The theory of image formation by mirrors,
prisms, and lenses, the design of optical systems, theory of stops, photom-
etry of optical systems, etc.

8'171. Geometrical Optics (Ordnance). (Not to be offered in 1927-
28). An extension of 8'17 with special study of the optical instruments
used in military service.

8'18. Physical Optics. Lectures and laboratory exercises on the
wave-theory of light, interference, diffraction, reflection, refraction,
polarization, spectroscopy, photometry, spectrophotometry and color-
imetry. Textbook: Houstoun, A Treatsse on Light.

8191. Microscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography.

8'192. Optics, Advanced. Lectures, assigned reading, and laboratory
work in physical and geometrical optics. Among the topics treated may
be mentioned the design, construction and testing of optical instruments,
refractometry, colorimetry, photometry, spectrophotometry, radiometry
and spectro-radiometry, polarimetry, etc.

8'201. Electricity. Intermediate work in electricity and electrical
measurements, 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 capacitance,
and relations developed whereby these constants may be evaluated for
special cases. Some attention is given to the method of "dimensions" and
to the inter-relations of the several systems of units. Textbook: Starling,
Electricity and Magnetism.

f, - , - -
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8'202. Electricity. A continuation of 8-201. A detailed study of the
behavior of circuits carrying varying currents is followed by some prac-
ties with alternating current circuits, including a brief discussiob of three-
phase circuits. This is followed by 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. The student in this course is placed
more and more upon his own initiative, in preparation for his undertaking
of some special investigation as a thesis in his fourth year. Textbook:
Stariing Electricity and Magnetism.

8'1. Elements of Electron Theory and Electron Apparatus. The
fundamentals 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 Millikan oil drop experiments, the phenom-
ena 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.

8211. Electron Theory. The fundamentals of the modem theory
of electrons are presented and the varied lines of experimental evidence
on which the theory is based are discussed. The latter includes methods
of determining the charge and the mass of the electron, the phenomena of
conduction in gases, thermionic emission, photoelectric effects, etc. The
relation of electrons to the constitution of matter is considered incidentally.
The kinetic theory of gases is discussed briefly, as far as it is necessary to
understand the processes in gas-filled and vacuum tubes. In the latter
part of the course, the practical details of commercial and other apparatus,
which depend for their operation on electron conduction in space, are dis-
cussed. These include the kenetron, the tungar rectifier, the three electrode
radio tube, the cathode-ray oscillograph, etc. In connection with these
tubes the modern methods of producing and measuring high vacua are
discussed. Given in Summer Session only.

8'112. Gaseous Conduction. Arcs sparks, and glow discharges. A
study of the theory of gaseous conduction in relation to electrical engi-
neering problems. Insulator flashovers, corona, are rectifiers and allied
matters.

8'221, 8222. Advanced Physics I. Designed to give a thorough
training in the main topics of theoretical mechanics as a basis for sub-
sequent work in advanced physics. The work begins with the general
kinematics and dynamics of the mass point introducing the potential
function, the principles of conservation of energy, the principles of internal
displacement in holonomic and nonholonomic systems and d'Alembert's
equations of dynamic equilibrium. Following the study of periodic and
aperiodic free and constrained motion, conservative and dissipative, and
Its applications to the linear and spherical pendulum - general dynamics
of a system of material points continued as far as Hamilton's principle, the
Lagrangian and canonical equations of motion. Finally the study of
mechanics of rigid bodies and of continuous media, including the principle
of hydrodynamics and elasticity.

8'281, 882. Advanced Physics. II. The first part of the course in
cludes the theory oi heat conduction with a discussion of various initial
and boundary conditions leading to solutions in terms of Fourier's Series
and Integrals, Cylindrical and Spherical 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. This is
followed by a mathematical treat.ient of the electric and magnetic fields,
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the electrom netic field and Maxwell's equations, Poynting's vector,
electromagnetic waves, radiation from an electron, the electromagnetic
theory of light, theories of reflection, refraction, dispersion, absorption and
scatte.in Ma eto and electro-optics. Elementary presentation of the
nature ofwhite ght and its propagation.

8'241. Ileotoagnetic Theory. The fundamental ideas of Max-
wells theory, cover the following topics: the electrostatic field, dielec-
trics, energy and mchanical forces in the electrostatic field, the electric
current, the electromagnetic field, induction, the fundamental circuital
laws and the Poynting vector.

61*42. Blectromagneti Wave Propagation. A continuation of 8'241
covering: plane waves isotropic homogeneous dielectrics and in imperfect
dielectrics; penetration of electromagnetic waves in metals, the complex
Poynting vector and theory of skin-effect; the propagation along parallel
wires and cables, general theory of ation of electromagnetic dis-
turbances and Herts's solution. Apl~ine to the theories of pro a-
tion of electromagnetic waves along t surface of the earth and of radiation
from antenna system. . tti w b be and

8'5. Practical pectroscopy. y
laboratory work ending with simple research problems. The principles,
practice and applications of spectroscopy without using advanced mathe-
matics and coverig the followig topics will be discussed: prisms and
grating spectrographs for infra-red, visible, and ultra-violet; their con-
struction and adjustment; interference methods, purification of organic
compounds; the analysis and interpretation of their absorption spectra.
Emission spectra of elements and compounds in arc and sp ark; their
identification and estimation. Precision wave length determinations.
Refractive indices in ultra-violet and photometry of spectra. Textbook:
Baly's Spectroscopy, Longmans, Green & Co.

8.26. Dielectric and Magetic Molecular Properties. Molecular
explanation of the phenoml cal constants of gases and liquids and
their dependence on pressure adtemperature. D eby theory of dielec.
trios, Kerr effect, anomalous dispersion, Born's tryvof the migration
speed of ions, Langevin's theory of magnetism, the magneton, electro-
caloric and magnetocaloric effects and related problems. (Not given 1927-
28.) Textbook : P. Debye, Theorie der elektrischen und magnetischen Mole-
kulare nschafttic Theor of Rigid Bodies. The methods and results of

crystallography and the X-ray investigations of rigid bodies will be dis-
cussed. The following topics will be considered: Homeopolar and hetero-
polar crystals; Born-Madelung's theory of heteropolar lattices; Elastic
constants and breaking stress; Surface tension; Dielectric constant and
magnetic susceptibility; Piezoelectricit; Double refraction and optical
activity; Thermal expansion and p ectricity, specific heat of crystals;
Hund's theory of crystal tyes. extbook: M. Born, Problems of tomic
Dynamics; Alomtheorie defsten Zustandes.

8'801,8'802. Atomistl Theories. A comprehensive study of the the-
ores of atomic structure and constitution of matter, including: a systematic
development of statistical mechanics starting from the Hamilton canonic
equations of motion, a study of ergodic and quasiergodic systems withk
applications to the classical Maxwell-Boltzmann molecular theory of gasesi
Boltzmann's H-theorem and the concept of entropy, and an introduction
to the quantum theory from the statistical viewpont. This is followed
a study of the modern theories of atomic structure including the Bohr
theory, its accomplishments and difficulties, and the later work of
Heisenberg and Schrodinger. The theories of fine structure of band s
and of the Stark, Zeeman and Paschen-Back effects are given. Eph
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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.

8'1. Celestial and Atomic Mechanics. A general introduction to
the Hamilton-Jacobi theory and the calculus of perturbation, including:
the -body problem, the Newomb-Lndstdt and Bohlin expansions of
the perturbation function, Poincard's periodic solutions, and the theorems
of Poincar6 and Bruns. N'ext, 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 Brogle, Schrodinger, Born,
Heisenberg, are given, concluding with a study of the relation between
these different theories and the macromechanics of Galileo and Newton.
The topics vary considerably from year to year. Reference books: E. T.
Whittaker, Anaytical Dynamics; C. V. L. Charlier, Mechanik des Him-
mets; M. Born, Problems of Atomic Dynamics, and original articles in the
literature.

8'88. X-rays and Radlology. Lecture and laboratory work dealing
with the theoretical considerations of X-ray emission and absorption
followed by a discussion of the applications to scientific and industrial
problems.

8'86. Radiation Measurements (Laboratory). Aims to familiarize
the student with modern instruments and methodsfor quantitative measure-
ment and analysis of ultra-violet, visible and infra-red radiation.

Determinations of the transmissions of various glasses, analysis of the
radiation from such sources as the quartz mercury are, carbon arc, incan-
descent lamp, etc., and determinations of surface radiation coefficients will
be made by means of the filter-radiometer, radiation potentiometer, and
spectro-radiometer, using thermopiles, photoelectric cells, selenium cells,
etc.

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.

,8.. Theory of Relativity. Restricted and general relativity cover-
ing the following topics: the Galilean principle of relativity, relativity of
space and time, the Lorentz transformation and its geometrical and
mechanical consequences; Minkowski's electrodynamics, matter and
ene , the principles of equivalence; relativity and Riemann's geometry
the undamental equations of general relativity Einstein's theory o
gravitation, the static-symmetrical gravitational held with applications,
cosmological consequences of the theory of relativity. Weyl's theory and
gauge invariance. The newly discovered relations between relativity and
quantum theory will also be discussed. Reference books: A. S. Eddington,
The Mathematca Theory of Relativity; W. Pauli, Relativittstheorie.

6481. Applied Elasticity. Covers the principles of the theory of
elasticity giving the necessary theoretical foundation to the students
taking the laboratory work in photoelasticity or intending to do further
specialized work in theoretical and applied elasticity. The following topics
are covered: the general theory of stress and of strain up to the stress

quations and the strain equations in cartesian coordinates, the general
iLame's stress-strain relations assuming the generalized Hook's law and
their simplification in isotropic solids to the more usual stress-strain
relations involving two elastic constants. The relation between the math-

atical theory of elasticity and technical mechanics is discussed, and the
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scope and limitations of the mathematical theory of elasticity are examined.
Textbooks: A. E. H. Love, Mathematical Theory of Elasticity; Prescott,
Applied Elasticity.

8'489. Photoelasticlty. Combined lecture and laboratory course on
the analysis of problems of elasticity, mechanical and structural design,
by means of the photoelastic method of stress analysis, based upon the
temporary double refraction due to stress. The principles of the method
are studied and the apparatus described. The laboratory work includes the
solution by the photoelastic method of well-known classical problems for
instruction in the method, followed by original research in the field of engi-
neering chosen by the student or upon which the staff and graduate students
are engaged at the time.

844. Applications of X-Ray and Photoelasticity. A joint lecture
and laboratory course in the applications of the X-ray and photoelastic
methods of examination of engineering materials and structures. The
work in X-rays includes the theory and practice of radiography and
crystal analysis. The work in photoelasticity covers the theory and prao-
tice of stress analysis by means of polarized light.

6'451, 8'452. Physic ColloquIum. Papers and conferences by visiting
lecturers, members of the instructing staff and students pursuing graduate
work in physics for the purpose of reviewing problems of theoretical and
applied physics and discussing research problems and noteworthy papers
in current physical literature.

8146. Industrial Radiology. Lectures and laboratory work covering
the theory and practice of industrial radiology, including the examination
of opaque materials by means of X-rays and the analysis of crystal
structure.

8'801, 8809. Principles of Electrochemistry. The fundamental
principles of physics and chemistry underlying electrochemical phenomena
are discussed from the standpoint of thermodynamics and kinetics. The
instruction is by lectures, recitations and the solution of problems. The
ground covered is that in Washburn's Principles of Physical Chemistry
which is used as a textbook, together with a more extended treatment of
thermodynamics.

h82. Electrochemistry. The electron theory, electrical conduction
in liquids. solids and gases, theories of the voltaic cell, polariation and
electrolysis, the principles involved in the corrosion, electro-deposition,
and refnin'g of metals, and the energy relations underlying the mutual
transforma~tions of chemical and electrical energy. No single English
textbook covers the subject as presented. Reference: Thompson's Theo-
retical and Appled Electrochemistry.

8'88. Eectrochemistry, Advanced. The mechanism of electrode
potential phenomena is studied in detail. This includes the experimental
data on overvoltage and the theory of overvoltage; the mechanism of
oxidation and reduction potentials; and electro-capillary phenomena
and absolute potential. Abstracting and critid~zing journal articles on these
subjects is included in the assigned work.

8 4. Photochemistry. Elements of the quantum theory of spectra
appucation of the same to photochemical reactions in gases, liquids and
solids, kinetics of photochemical reactions, temperature coefficients of~
reactions, catalysis, photoelectrochemnical reactions, energy relations

uneligtransformations of radiant and chemical energy, production
and pxstcluses of ultra-violet radiation, and principles of radiometry.
The insrction is by lectures, informal discussion, problems anid reports.
Textbook: Special Notes.

8'851, 8'859. Applied Electrochemistry. Consideration of the indus-
trial apphcations of electrochemistry. The subjects discussed include the4
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theoy and construction of different types of electric furnaces, electro.
metutgical p esses, accumulators and primary batteries, and the
electrolytic p uction of chemical compounds. The work of the last part
of the secod temconsists in wrngout the details of design of one or
more electrochemical plnsfor spcii processes. Textbook: Thompson,
TheoPSMCal and Aj'iBd lectrocheistry.

8'88. Elect hemial Laboratory. Carried on in conjunction with
8'82, The work Is strictly quantitative and includes measurements of
electrical conductance, single potentials, decomposition voltages, over-
voltages, polarization, and practice in electro-analysis. Admission will
be limited to the capacity O he laboratory. Textbooks: Special Notes;
Oshtld-Luther's Ph k 'o.Chmsche Messungen.

8'871, 8'872. Appled Electrochemical Laboratory. Affords practice
in the use of various types of electric furnaces together with efficiency tests
on their output. Arc, resistance, and induction types of furnace are pro-
vided. The production of steel, ferrosilicon, calcium carbide, carborundum
and aluminum are among the processes studied. Efficiency tests on tech-
nical processes involving electrolysis in aqueous solutions are also included,
e.g., the prdction of hypochlorite, chlorate, etc. Admission limited to
She caasyof the laboratory. T extbook: Neostyle notes.

96. Electric Furnaces. Intended for fourth year and graduate
students who desire to obtain some acquaintance with electric furnace
opertion, without having had any previous training in applied electro-

cenmistry. Descriptive lectures on electric furnace operation accompanied
by a selected number of laborator exercises described under 8'872. Text-
book: Thompson, Theoretical ad A pplied Electrochemistry and Neostyle
notes.

810. Elements of Electroche y. Fundamental principles of
electrochemistry and their industrial applications for students who desire
a general survey of this subject but who have had no previous preparation

nphsalchemistry. The laboratory work consists in the electric furnace
of 8'87. Textbook: Thompson, Theoretical and Applied

898. u . Students present before the class for discussion
reviews of current articles on electrochemistry appearing in the English
and foreign ournals, and memoirs on assigned topics in modern hysics.

84. recIsion of Measurement.. A series of lectures and class-
room discussions on the scientific method of attacking experimental research
problems and on the reduction and discussion of experimental data. Text-
book: Precision of Measurements and Graphical Methods, Goodwin.

8'18. Glass Blowing. Students are taught how to manipulate glass
and make such simple apparatus, electrodes, etc., as are likely to be needed
in electrochemical research. Given during either term, and offered only
to fourth-year and special students in Course XIV.
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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 substanal education along scientific lines, and to provide sub.
brauent through Its electives, for a more intensive training in some one

ch science or in closely inter-related sciences. There is, also, an
oportunit to elect a substantial amount of such humanistic studies as

nglish, Mdern 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 the ever increasing inter-relations of the various
sciences, and should prove particularly valuable to those who have not
fully decided upn any particular line of specialization, or to those who
intend to ec 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.

General Engineering IX-B
This course is designed to meet the needs of those who desire a training

in fundamental engineering sub ects, 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 engineering. 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 committee
in charge of Course IX.

Mathematics Il-C
The Institute offers exceptional opportunities for the study of mathe-

matics particularly as applied to scientific and engineering work.
The schedule 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 specialization
in pure mathematics, in mathematical-physics, or along lines of experi-
mental physics or engineering requiring a high degree of proficiency in
mathematics.

Considerable latitude in the choice of subjects is provided for in the
electives 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 ipratprin addition to hspurely mathematical sub jects.Fo

exmlhe myectcourses in Thermodynamics, Mechanics, Electricity,
orI h

a definite s ule for the second year is offered, any student
who has copee aifcoiythe work of the first two years in ayof
the profesinlcourses of the Institute, or their equivalent, poie

alasthat a creditable record has been obtained in mathematcs and
physics, may be admitted to the work of the third year in this course.

214



CHEMICAL ENGINEERING

CHEMICAL ENGINEERING
The course In Chemical.Engineering is designed to give the student a

thorough foundation in chemistry and in the elements of mechanical and
electrical engineering, followed by training in the special field of chemical
nin eering i , in the solution of the engineering problems of chemical
ndustry. 'the Instruction of the first two years is therefore wholly in
other artments, and of the third year so. The professional
instruction within the department begins with 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 instruction material other than the funda-
mentals required in professional work. On this account, special attention
Is gven to post-graduate courses, and the student who hope to attain

p leadership should plan for at least one post-graduate year
ng to the Master's Degree

Laboratory instruction in chemical engineering is carried out mainly
in the School of Chemical Engineering Practice, located in seven industrial
plants in Buffalo, New York; Bangor, Maine; and Everett, Mass. 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 opinon of the
Department, shown marked promise of professional success. The work of
the Practice School may be taken either as a part of a post-graduate
program 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 cannot profit-
ably 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 69).
10'11. Problems of the Chemical Engineer. Describes the field of

activity of the chemical engineer and the preparation along both chemical
and engineering lines which the practice of the profession requires.

1012. Plant Engineering. A series of daily conferences, supple-
mented by laboratory work in which are taken up the stoichiometric
methods of computation of industrial processes, the technique of securing
and interpreting the laboratory data necessary for evaluating the industrial
potentialities of processes, and the principles underlying and the description
of the mechanical operations of chemical industries.

10-18. Plant Engineering. A continuation of the preceding course
in which is taken up Flow of Heat and Flow of Fluids, particularly as
relating to chemical industries, and the quantitative relationships of chemi-
cal enieering processes.

1014. Applied Chemistry. Devoted to the development of the
technique of quantitatively applying the underlying principles of chemistry
to the solution of the types of problems involving the problems which are
most frequently encountered in industrial work.

10'18. 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 lit-
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erature in both French and German, including searches in reference books
and journals.

10'192. Chemical Engineering Literatute. Continuation of 10'191.
1020. Industrial Chemistry. The more important industrial chem-

ical processes including metallurgy, are studied from the point of view
of both the cemical reactions formig the basis of the process, and the
plant necessary to carry on these reactions. In this way the interrelation-
ships of the different industries as to raw materials, sources of energy
and standard types of apparatus are developed and a general survey of
the field obtained. Extensive problem work is included 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 Chemistry. Identical with 10'20 except that
especial emphasis is laid on ordnance and chemical warfare topics, par-
ticularly in memoirs.

10'208. Industrial Chemistry. Similar to 10'202.
10206. Industrial Chemistry. A modification of 10'20 designed

particularly to meet the requirements of Chemical Warfare Officers.
10'21. Industrial Chemistry. A continuation of 10'20. Devoted to

those industries which deal with amorphous solids, including glass, cera-
mics, leather, paints, textiles, paper, rubber, etc. Textbook: Thorp, Out-
lines of Industrial Chemistry.

10211. Industrial Chemistry. Identical with 10'21 except that
memoir work of 10'20 is included.

10'212. Industrial Chemistry. Identical with 10'21 except that
the mechanical operations of chemical industry are taken up in place
of memoirs.

10'218. Industrial Chemistry. Continuation of 10'202.
10'214. 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.
10'25. Industrial Stoichiometry. Stoichiometric calculations con-

nected 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.

10'26, 10'27. Industrial Chemical Laboratory. A study of the
evolution of 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 analysed as to the probable factors which enter into its successful
operation. Commencing with the preparation of the raw material it is
next carried out in a quantitative manner in the laboratory on as large
a scale as is consistent with reasonable accuracy and despatch. Each
chemical operation is analytically controlled, rapid methods of the requisite
accuracy being employed. The physical properties of the solutions, pre-
cipitates, and final products are critically observed and the choice of the
apparatus to be recommended 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 dis-
cussed in the class, ard so far as is possible are involved in the students'
reports.
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1081 - 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 ftuids, these topics are first discussed in detail. There follows
an analysis of the operations of evaporation, distillation, drying, humidifi-
cation, filtration, subdivision of solids, hydraulic classification and similar
topics. Throughout the course, emphasis is laid on quantitative relation-
ships and these are illustrated by the solution of numerous problems.
Textbook: Walker, Lewis and McAdams, Principles of Chemical Engi-
neerng.

10,81. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation and Distillation .

10'311. Chemical Eneering. Similar to 10-31, modified to meet
the needs of R.O.T.C. students.

10'82. Chemical Engineerilng (Humidity, Humidification, Drying
and Subdivision, and Separation of Solids).

10'121. Chemical Enineering. Similar to 10-31, modified to meet
the needs of R.O.T.C. students.

10'88. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation and Distillation).

10'881. Chemical Engineering.
10'84. Chemical Engineering (Humidity, Humidification, Drying

and Subdivision, and Separation of Solids).
10'841. Chemical En neering.
108. Chemical Engeering.
10'86. Chemical Engineering.
10'87. Chemical Engineering Laboratory. Trains the student to

plan and conduct tests and to interpret and correlate the results. The
apparatus tested includes filters, evaporators, driers, scrubbers, etc.

10'41-10'54. 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 10'81 and 10'32. The
ruore advanced phases are then discussed in detail. To illustrate the
general aplicability of these principles to the design and operation
of industI plants, numerous problems are solved quantitatively.

10'41. Distillation. A quantitative study of the basic principles of
distillation, as applied to binary mixtures, both of complete and limited
miscibility and to multicomponent systems. Typical problems include
batch and continuous simple distillations, steam distillation, vacuum and
pressure distillation, rectification, heat recovery and the like. Special
attention is paid to graphical methods. Textbook: Special notes and
problems.

10,8. Drying. A detailed study of the basic principles of drying.
Quantitative problems dealing with driers of the rotary, tunnel, loft,
compartment and drum types. Textbook: Special notes and problems.

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
paralel and reversed flow of steam and vapor. Vapor compression evap-
oration is also considered. Textbook: Special notes and problems.

10'44. Combustion.
10'45. Mechanical Separation.
10'46. Extraction I. (Gases by Liquids.) The basic principles of

equilibria, mechanism and rate of interaction are studied in detail. Quan-
titative applications include the absorption of single gases, such as sulfur
dioxide, ammonia, and hydrochloric acid, and complex mixtures, such as
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light oil, casing-head gasoline, refinery gases, and the like. Particular
attention is paid to graphical methods. Textbook: Special notes and
problems.

1047. E Oraction II. (Qases and Liquids by Solids.) A study of
the basic priuciples of adsorption phenomena, followed by problems in
decolorization of oils, sugar syrups, and the like; solvent recovery by adsorp-
tion and the leaching of various solids. Textbook: Special notes and
problems.

10'10. Heat Transmission. Includes a study of the individual or
film coefficients of heat transfer for evaporating, condensing, warming and
cooling, followed by application in the design of stills, condensers, heat
exchangers etc. Special attention is paid to the correlation of data by
the methods of dimensional analysis, and to the inter-refationships between
heat transfer, fluid friction, and absorption. For problems involving the
batch warming and cooling of solids, the Fourier equations are applied
graphically. Textbook: Special notes and problems.

10*51. Furnace and Retort Design.
10'88. Chemical Engineering Design. This course is open only to

students who have taken the iheld work of the School of Chemical Engi-
neering Practice. The problems given involve the design of a complete
plant, from the, viewpoint of both chemical engineering and economics.
T extbook: Special notes and problems.

10'14. Economic Balance in Chemical Industry. A course of lec-
tures 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 opti-
mum design from the viewpoint of cost and economic return. Textbook:
Special notes and problems.

10'61. Corrosion. Presents the general theory of corrosion and the
specific characteristics of the more important metals.

10'62. Applied Chemical Thermodynamics. Presents and illustrates
those elements of thermochemistry and thermodynamics of most Impor-
tance in the field of ohemical engineering.

Special Topics in Industrial Chemistry 10-69, 10'9. A series of grad-
uate courses covering in detail the followng subjects:

10*19. Tanng and Allied Subjects.
10191. Leatheri and Rubber.
10'70. Sulphuric Acid.
10'71. Glass, Ceramics and 10'77. Rubber.

Reractories. 10'78. Wood Distillation,
1079. Iron ad Steel. 10'79. Paints, Oils and Varaishes.
10t7s. Staroh and Cellulose.
10'74. Petroleum.
10*76. Nitrogen Fixation.
10'81. School of Chemical Engineering Practice - Ba r Station

At this station emphasis i Ced on the study of electroly s, drying,
humidification, eva rationasrto and causticization. Ths work is
carried out In the plats of teEastern Ivanufacturing Company at South

Brtewcrer, Mainern manactuer telofwing ap es:s ht plpado

Senobaco hemian Fire Com at Odw Mae u ure
of soda and uGiven dur the summer andrst term and
may be taken in c unction with 102 and 10'83.

10'1. school of Chemical Engineering Practice - Boston Station.
At the Boston Station pr emphasis is paced on the study of filtration,
handling of corrosive mates, materials construction and plant layout,
flow of heat and absorption. Stress Is also placed on the chemistry and
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ehenical engineering involved in the manufacture of heavy chemicals,
such as sulphuracid, nitric acid, hydrochloric acid, glauber salts, etc.
This work is carried out at the South Wilmington plant of the Merrimac
Chemical Company which manufactures heavy chemicals; and at the
Revere Sugar Refinery, Charlestown, Massachusetts. Given during the
summer and first term and may be taken only in conjunction with 10'81
and 1088.

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 bal-
ances and efficiency tests are run on coke ovens, blast furnace stoves
gas producers and the like. Experimental 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 any, Lackawanna, New York. Given during the summer and
first term and may be taken only in conjunction with 10'81 and 10'83.

10'84. School of Chemical Engineering Practice - Bangor Station.
Same as 10'81. Given during the second period of the academic year.
May be taken only in conjunction with 1085 and 10-86.

10'85. School of Chemical Engineering Practice - Boston Station.
Same as 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.
Same as 10'83. Given during the second period of the academic year.
May be taken only in conjunction with 10'84 and 10'85.

10'87. School of Chemical Engineering Practice - Bayonne Station.
Students may elect 10'87 by substitution for one of the other stations,
10'81, 10'82, 10'83.

1090. Experimental Research Problem.
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.

10'921, 10*992. The Applied Science of X-rays. Lectures and con-
ferences presenting especially the chemical applications of the new theories
of the structure of matter, and of X-rays and ultra-violet rays. Industrially
important chemical reactions are considered from the viewpoint of the
dynamic models of atoms and molecules and of valence. Emphasis is
placed upon the methods, results and practical value of X-rays in the
examination of the actual fine structures of many materials - chemicals,
colloids, ceramics, metals, alloys, films, plastic materials, cellulose, rubber,
varnishes, catalysts, plasters, adhesives - and in relating these properties
to the details of manufacturing technique. Apparatus research methods
and ental results are demonstrated. Open to graduate students

gnrlyand to seniors upon permission of the instructor.
10*98. Automotive Fuel Problems. A discussion of the prinfciples

of the design of internal combustion engines from the standpoint of fuels,
with particular reference to the reactions in the cylinders and distributing
systems. Among the problems taken up are the influence of volatility in
carburetion and distribution, the probable causes and methods of elimina-
tion of detonation in internal combustion engines, etc.

10'981. Automotive Fuels. A study is made of automotive fuels
with pricular reference to reactions in the engine cylinders, detonation
and dopi It also includes physical and chemical testing of fuels to
meet I'ications.

1014. Organization and Methods of IndustrW Research. The
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methods of attack used in industrial research are considered. Specific
problems of industrial 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*41. Technical Organization. A modification of the preceding
course particularly designed to meet the needs of Chemical Warfare
Officers.

10*98. Applied Colloid Chemistry. A study of the application of
colloid chemistry to various chemical industries, including a brief survey
of the general principles of colloidal chemistry with special reference
to their industrial application, a discussion of various colloid problems
involved in the industries, and a consideration of the important research
problems in applied colloid chemist now pressing for solution.

10'951. Applied Colloid Che stry Laboratory. An opportunit is
given to carry out selected experiments. Apparatus is available for s ace
tension measurements, ultra-microscopic studies, etc.

10'962. Experimental Problems in Applied Colloid Chemistry.
Designed primarily for graduate students interested in the field of applied
colloid chemistry, to offer an opportunity for research along these lines.
The time may be arranged to suit the convenience of the individual and
is dependent on the nature and scope of the problem being investigated.
Only a limited number of students can be accommodated.

10'991, 10992. Seminar in Chemical Engineering. A series of
talks by members of the staff and others on timely subjects in chemical
engineering.

SANITARY AND MUNICIPAL ENGINEERING. Course II.
(See description under Civil and Sanitary Engineering, page 142.)

GEOLOGY
This Department offers courses which lead to the degree of Bachelor

of Science in Geology, Master of Science, Doctor of Philosophy and Doctor
of Science.

The growth of economic geology is a comparatively recent develop-
ment. There exists now a broad demand for men who have made a special
stud of the practical aplication of geology to metal mining, to non-
metli products like clay and building stone, to petroleum and coal,
and to engineering works and hydrolo . Such men must have an educa-
tion in engineering subjects alon wit their geological training, and it
is just this which is provided for n 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 themselves to
teachig the degree of Bachelor of Science in Geology is a stepping stone
to the her degrees neces for such work.

The subjects in Course XI, during the first and second years, do not
differ from those arranged for Mining Engineering (Course III), but in
the third and fourth years the studies diverge. Mineraloy petrgpy,
geology In all its branches, includn ' hsorpy eloia uvyn
and economic , are lu e curri . n view the
growing importance ofthe geology of coal and petroleum special lecture
courses are established for this branch of the science. The examination,
sampling and valuation 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, mineralogy and crys-
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tallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of North America and of Europe, 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 advanad
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 crystallography, geology of igneous
rocks, physlogaphy and climatology offered respectively by Professors
Charles Palache, Reginald A. Daly and R. DeC. Ward.

The subjects offered in this department to students of other branches
of engineering may be divided in four sections.

1. Students in Course III (Mining Engineering), Options 1 and 3,
are instructed in mineralogy., petrology, geology (dynamic, structural and
historical), geological surveying and economic geology. Students in Metal-
lurgy, Option 2, receive instruction in miner al .

2. Students in Courses I and XI (Civil an anitary and Municipal
Engineering) take dynamic and stratigraphic geology and field geology.

8. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

4. Students in all Courses except I, III,, * and XI may select, among
their general studies, a course in general geology or evolution.

Subjects 1200 to 12'99 (see page 59).
12'01. Mineralogy. Principally a laboratory study of about one

hundred and twenty of the most common minerals. Textbooks: Rogers,
The Study of Minerals and Rocks; 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
of Mineralogy, 3d 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: Rogers, Study
of Minerals and Rocks; Warren, Determinative 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 prepara-
tion and use of immersion liquids, specific gravity separations, etc.

12'05. Mineralogy (Advanced.) A shorter treatment of 12-04. It
differs onl in that fewer minerals are considered.

1215f. Petrography. Introduction to the study of minerals and
rocks by means of the petrographic polarizing microscope. The optical
properties of a number of important minerals are reviewed and the study
of igneous rocks is begun. Textbook: Dana-Ford, A Textbook of Mineralogy;
Neostyle Notes.

12,152. Petrography. The study of igneous rocks is continued; later,
sedimentary and metamorphic rocks are taken up. Textbook: Harker,
Petrolog for Students.

1261, 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 suite of rocks,
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12'20. Optical Examination of Chemical Precipitates. A short
course of instruction in the use of the polarizin microscope in the identi-
fication of crystalline substances. It gives the student the ability to
identify recipitates even though the amount available be exceedin ly
minute. The method is particularly helpful in the case of mixtures and has
a wide range of application in industrial and research problems. This
course is a shorter and more elementary treatment of the subject given
in 12'211.

12'211. Optical Crystallography. Study of the optical properties
of crystals with special reference to their determination with the aid of
the polarizing microscope. It is designed for the instruction of those
students not interested in mineralogy or petlogy who wish to use the
instruments in some other branch of technical work.

12'212. Optical Crystallography. A continuation of 12'211 for
students desirin further work in this subject.

12'22. Optical Ceramics. Primarily a laboratory subject in which
the methods of petrography are applied to the study of ceramic products,
such as cement, glass, porcelain, chinaware, refractories, tile, terra cotta,
and brick.

12'80. Geology. General dynamical geology. Textbook: Shimer,
Introduction to Earth History.

12'81. Geology. Continuation of 12'30. Historical geology, and
laboratory work on the study of geologic structures and maps and also
geologic field trips. Textbook: Shimer, Introduction to Earth History.

12'821, 12'822. Geology. Geology adapted to the needs of engineers.
Textbook: Ries and Watson, Elements of Engineering Geology.

12'88. Field Geology. Designed to teach practical methods of
geoc mapping in the field.

'881. Geology. Similar to G60.
12'84. Geological Surveying. The students are assigned field prob.

lems upon which they are required to prepare a detailed re ort.
12 1, 12'852. Geological Surveying (Advanced). Field investi-

gation and mapping of assigned areas with research in connected problems.
Also excursions to areas of special interest.

12'86. Field Geology. Consists of excursions in the vicinity of the
summer mining camp at Dover, N.J., to typical and interestin logical
exposures illustrating phenomena o intrusion, folding, and faultin.

12'87. Field Geology. A short series of field trips to supplement
12'322.

12'88. Physiography. A study of the characteristics and develop.
ment of land forms and the methods of interpretation of topographic maps.

1240. Economic Geology. Lectures on the occurrence and origin
of ore deposits. Textbook: Lindgren, Mineral Deposits.

12'41. Economic Geology Laboratory. The student is trained in
the determination of complex ores.

12'42. Applied Economic Geology. Describes methods of examina.
tion and valuation of ore deposits and placers.

12'481, 12'482. Economic Geology Laboratory (Advanced). Labora-
tory study of specimens or suites of specimens from mineral deposits;
metalloraphic or petrographic work, structural problems.

12 12184. Economic Geology Semina (Advanced). Seminar
including reading and rerts based upon the literature of ore deposits.

124". Economic Geology of Fuels. The origin and the geological
occurrence and utilization of deposits of natural gas, petroleum, and
coal.

12'46. Economic Geology of Non-Metallic Deposits. Designed to
give students in mining and geology a fairly complete orientation In tho
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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
processes and structures to engineering problems. Also includes the study
of underground waters from the standpoint of the engineer and the

12,49. Geology of Materials. For students of architecture who
have had no previous work in 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.

12'111, 12512. 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.

12'621, 12622. Paleontology (Advanced). Consists largely of labora-
tory work and assigned reading upon some aspect of index fossils, or the
evolution of fossil or living forms.

12'18. Index Fossils. The determination of the geologic age of
rock formations through a study of their included organic remains. Text-
book: Grabau and Shimer, North American Index Fossils.

12.64. Micropaleontology. A study of fossil microscop. lants and
animals, especially foraminifera.

12'5. Organic Evolution (Advanced). Reading and discussion upon
various phases of organic evolution.

12'591, 12692. Stratigraphy (Advanced). Consists largely of labora-
tory work and assigned reading upon some subject of stratigraphy.

12'621, 12'622. Geological Seminar. Reading and reports based
upon various phases of geologic literature.

12'681, 12'682. Geological Seminar (Advanced). Reading and
reports based upon various phases of geologic literature. For graduate
students.

12'64. Geology of North America. The physiography, stratigraphy
igneous bodies and general geologic structures of North America.

12'85. Geology of Europe. Similar in plan to 12'64, but dealing
with the continent of Europe.

12'80. 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.

12.82. Chemistry Applied to Ore Deposition. The application of
the principles of physical chemistry to ore deposition.

The following subjects are offered as General Studies. For description
see Division of General Studies, page 237.

GOO. Geolog.
G". Organ 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 recitations, and

ag nd computation, during the second, third and fourth ears.
The option in ship operation is intended for students wKo wish to

enter the elds 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, especially prepared to
train men for activities in this field.

The Department also offers a graduate course in Naval Construction
(XIII-A) for Naval Constructors of the United States Navy.

Subjects 18'00 to 18'99 (see page 59).
18.00. Yacht Design and Model Making. Lectures on yacht design,

yacht construction, and the care and sailing of yachts. Instruction given
in drawing and cutting of models, each student making one or more wooden
models. Given in summer session only.

18'01. Naval Architecture. General theory of naval architecture;
units of measurement employed, methods of quadrature exact and approx.
imate; principles of flotation including displacement stability and trim.
Preparation of ship's lines for required conditions. Geometry of ship
forms.

18'011. Naval Architecture. General theory of naval architecture;
ship forms and coefficients, displacement, stability, trim, rolling and
pithng

18 2. Naval Architecture. Continuation of 18'01, including ground-
ing, docking, launching, tonnage, freeboard, steering and theory of sea
waves.

18'021. Naval Architecture. The resistance and powering of shi s,
influence of forms and noefficients on resistance, models and model tak;
powering and propulsion, propeller design, influence of hull on action of
propeller; steerng and maneuvering; longitudinal strength.

18'08. Naval Architecture. Rollij,, pitching and heaving motions,
methods of controlling same. Resistance and propulsion of ships by
paddle wheels, screw propellers, and sails. Methods of making power
and speed trials, torsion meters, model experiments of hulls and propellers,
effect of shallow water on speed and power.

18'11. Theory of Warship Design. An historical account and a
discussion of the evolution of modern warships. General design comprising
the determination of the principal elements of design, stability and behavior
in a seaway. Textbooks: Modern History of Warships, Hovgaard, Spon,
London: General Design of Warships, Hovgaard, Spon, London.

18'12. Theory of Warship Design. Completion of the lectures on
general design comprising construction of lines, preliminary weight cal-
culations, watertight subdivision, buoyancy and stability of submarines,
troop transports and oil tankers; final weight calculations. Artillery
development, distribution and installation; ammunition; stowage and
transport; torpedo and mine installations. Protection against artillery
fire, submarine attack and air bombs. Conning towers. Textbooks:
Modern History of Warships, Hovgaard, Spon, London; General Design

Warshis, ovgaard, Spon, London; Speed and Power of Ships, D. W.

18'18. Theory of Warship Design. Structural design of warships
comprising 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 shipbuilding. Histor of development of machinery; pre-
liminary design and installation of bilers, engines and propellers, as fart
as this work concerns the naval architect; coaling and coal stowage; oil
fuel. Rudders and steering gear. Drainage, ventilation and heating of
warships. Textbooks: Structural Design of Warships, Hos'gaard, Spon:
London; Modern History of Warships, Hoi'gaard, Spon, London.

18'14. Theory of Warship Deuign. Structural design of warshipa
completed, comprising a discussion of the design of the main structura

Z 24 DESCRIPTION OF SUBJECTS
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features; plating, framing, 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 under-
water explosions and protection against such attack; strength of sub-
marines. Docking stresses. Riveted joints. Textbook: Structural Design
of Warsip, Hovgaard, Spon, London.

18'31. 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.

181. Warship Design. Preparation of a complete preliminary
design of a warship.

18'8, 1814. Warship Design. Preparation of a complete prelim-
inary design of a warship.

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 steel and
development of the metal hull in detail, with special regard to the require-
ments of the registration societies.

18821. Ship Construction. Similar to 13'32 but dealing with steel
constitution of merchant vessels of the present time.

18'88. Ship Construction. Continuation of 13'32 dealing with
carpenter and joiner work, plumbing, ventilating, heating and lighting.

1831. Ship Construction. A course similar to 13.33 but omitting
the work on shipyard methods and equipment.

18'87, Merchant Shipbuilding. Deals with the design and construc-
tion of merchant vessels with special reference to their employment as
auxiliaries during war time, and re-conditioning for their original work
when the war service is completed.

1888. Shipyard Organization. Division of authority and responsi-
bility of the various officials; their duties and necessary qualifications;
the efficient handling of labor and materials; the sequence of work; record-
ing of wages, materials and costs, also methods of estimating costs for
tendering.

18'0. Shipyard Practice. Lectures dealing with industrial organ.
isation, nanement, operation, equipment, and practice of ship and navy
yards as applied to warship construction and repair.

18'41. Ship Drawing. Instruction in the principles of yacht design,
drawing 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 societien, structural
drawings of shi s.

18'49 18' 18'4, 18'46. Ship Design. Further instruction In
drawing hnes, caculations for displacement, curves of form, and stabili
calculations. Calculation of launching problem, laying out inboa
people and deck plans, midship section with scantlings. Calculations
velght, 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
he may require.

1847. Ship Design. Lectures and drawing room exercises for
tudents in ship operation. Each student works up the preliminary designf a merchant ship, and determines the dimensions, co-efficients, dis-
iacement, freeboard, ower and propeller requirments, and stability under
arious conditions of loading. In the drawing room he lays outboard and
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inboard profile arrangement plans, etc., and fairs up a preliminary set of
lines to meet tbe 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 complete the work.

18'11. Marine Engineering. An introductory course in Marine
; fuels, combustion, boilers, reciprocating engines, turbines,

auily mchnery and power plant layouts. Numerous practical prob-
lems. extbook: Chapman, The Marine Power Plant.

18'52. Marine Engineering. Describes the design of marine engines
and boilers, with special reference to the evidence of trouble in operation
at sea. Textbooks: Marine Engines, Peabody; Marine Power Plant,
Chapman.

18'18. Marine Engineering. Includes the determination of stresses
and the methods of proportioning the parts of reciprocating machinery.
The vibration of ships, balancing of engnes, inertia forces and other inter-
esting problems of the marine engine designer are treated.

1858. Marine Engineering. Deals with the design of propellers,
boilers, and machinery for naval vessels. Textbook: F. W. Sterling,
Marine Engineers' Handbook.

18'61, 18'62. Marine Engine Design. Computations and drawings
for a marine engine, a propeller, a boiler and the layout of the machinery
space for a merchant steamship. The design of riveted joints, simple
machine parts, choice and advantage of different engineering materials
are also discussed. Textbook: Marine Engineer's Handbook; Strling.

18*68, 18,". Marine Engine Design. The calculations and drawings
for the propellers, boilers and machinery for naval vessels. Textbook:
Marine Engineer's Handbook, Sterling.

18*66. Marine Engineering Design. Calculations for the size of the
boilers and auxiliaries of a merchant ship; layout of machinery arrange-
ment and important piping systems; various actual machinery layouts
discussed and compared; calculations and drawing of propeller for an
assigned ship.

18,70. Marine Steam Turbines. Following a brief preliminary resume
of nozzle and blade design, the dimensions of several turbines are com-
puted and the effect of variation in steam conditions is considered. De-
scriptions of the turbines accompany these thermodynamic calculations.
Mechanical features of turbine design such as shaft critical speed, disc
wheel strength, and blade strength are discussed. A description of the
marine helical reduction gear and electre' drive is also included.

18'71. Steam Turbines. Descriptions and methods of designing steam
turbines especially as applied to the proplusion of naval vessels. Textbook:
F. W. Sterling, Marine Engineers' Handbook.

18*72. Marine Diesel Engines and Auxiliaries. A detail study of
Diesel engines and motorshi auxiliaries; fuel injection valve gears
reversing, types of engines, 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 machin-
ery for different sizes of ships and various lengths of voyage; influence of
size of ship and speed on operating expenses; turn-around and port expenses;
cubic and deadight ships; the design of cargo and passenger vessels from
the owners' point of view, economical operation of propelling machinery
and auxiliaries, inter-relation of power plant and hull design on operating
efficiency; repairs, upkeep, maintenance.

I
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18'88. Terminal Facilities. A study of ports and port layouts, the
handling of ship's cargoes, piers, transit sheds, warehouses, railroad facilities,
pier equipment, influence of turn-around on ship operation.

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 spplemented by
drafting room practice and by laboratory work both in the methods of
aeronautical research and in the operations of maintenance of airplanes
in the field.

While a graduate in aeronautical engineering is especially prepared
for work in the engineering department of a company manfactu
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 aero-
nautical 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 vith the selection of equip-
ment or its maintenance or with traffic management.

Subjects 16-0 to 16'99 (see page 59).
16'01. Airplane Design. General theory of the design of airplanes,

including calculations of stresses and performance and the study of stability
and control. Textbooks: Warner, Airplane Design, Vol. 1; Niles, Airplane6'015. Airplane Design. Part of 16'01. Textbooks: Monteith,
Simple Aerodynamics and the Airplane; Niles, Airplane Design.

16,04. Advanced Airplane Design. Special topics in stability and
control and performance calculation, and advanced points in lay-out of
airplanes for specific 'p ses are considered.

16*06. Advanced w ane 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 and the method of least work.

18'11, 16'12. Airplane Design Practice. Identical with 16.13 but
given in two terms. Textbook: Niles, Airplane Design.

16*115. Aeronautics. Continuation of 16-785, completing 16'78 and
16'11.

18'13. 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 Initiative by the student.

1621. Airship Theory. A study of the theory of aerostatics and
aerodynamics as applied to lighter-than-air craft, including discussion of
the properties of aerostatic gases and of the stability and control of airships.
(Not given in 1927-28.)

1622. Non-Rigid Airship Design. Theory and practice of the
design and construction of non-rigid airships, including stress calculations
for envelope, suspension and car. (Not given in 1927-28.)

16124. Non-Rigid Airship Design Practice. Actual practice in
design, including stress calculations. Each student carries through the
design of a non-rigid airship. (Not given in 1927-28.)
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16'26. Rigid Airship Design. Theory and practice of desi of rigid
and semi-rigid airships including stress calculations for the hull. (Not given
in 1927-28.)

1628. Rigid Airship Design Practice. Drafting room practice in the
layout of a rigid or semi-rigid airship. (Nut given in 1927-28.)

16'80. Aerial Propellers. Theory and practice of propeller desi
by several methods, including the study of propeller stresses. Textboo
The Design of Screw Propellers for Aircraft, H. C. Waits (Lngman).

16'82. Aerial Propeller Design Practice. Drafting room practice
in the calculation and design of a propeller for specific aircraft.

1616. 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.

16'41. History of Aeronautics. History of the airplane and airship,
with special reference to the technical development. (Not given in 1927-28.)
Textbook: History of Aeronautics, Vivian and Lockwood-Marsh.

16'42. Aerial Tranort. A discussion of the technical, economic
and legal problems at the operation of air lines for the carriage .of
passengers, express and mi . Textbook: A. E. C. Survey of Civil AVsa-
tion (McGraw- Hil.

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 general treatment of the theory of sighting and operation
of aircraft armament, and in particular of the especial euipment neces-
sitated by the difference between the conditions of a I and ground
operation. Open only to officers of the United States Army, Navy and

MaieCorps.
16,51. Rigging and Maintenance of Aircraft. Devoted to actual

work on the assembly, disassembly, alignment, and adjustment and minor
repair of airplanes. Methods of maintenance work will be studied and
maintenance operations actually practiced on one o, more airplanes of
conventional type.

16'54. 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. Aero Laboratory. An abbreviation of 16'65 and 16'67.
Includes both lectures on the methods and equipment used in aeronautical
research and experience in the making of tests in the Institute wind tunnels.

16'65. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their uipment and on methods of free-flight testing.

16'67. Aeronauticl Laboratory. Training in the use of wind
tunnels, especially as a lied to problems of airplane and airship desi

16'68. Conduct of Aeronautical Research. A continuation of 1615.
Devoted chiefly to the design of equipment, the discussion of general
research methods, and the planning of the methods of attack on specific
new roblems.

619. Aeronautical Seminar. Intended primarily for students con-
ducting theses In aeronautics. Consists of a series of mestirws with
discussions of current research work by graduate students and members of
the wind tunnel staff.

16,72. Propellers and Airships. A brief discussion of the theories of
design of aerial propellers and their application and of the de and
construction of various types of lighter-than-air craft. Intended p marily
to give students who are prospective airplane specialists a broadened
knowledge of the aeronautical field as a whole.

1676. Aeronautics. Airplane design and the general principles of
flight.
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1878. Aeronautics, A comprehensive course containing material
on airship design, aerial propeller design and theory, and aeronautical
laboratory methods. Intended to be supplementary to 1676.

16'785. Aeronautics. Continuation of 16'015, completing 16'01, and
part of 16'78. Textbook: Warner, Aerostatics.

18'82. Aero Engines. The design and construction of modern aero-
nautical engines is taken up from the point of view of the airplane designer
and operator. Textbook: Aircraft Power Plants by Jones, Insley, Coldwell
and Kohr.

16'88, Airplane Engine Design. Covers the thermodynamics,
mechanics, materials and methods of construction from the point of view
of the designer, followed by a study of the methods of designing the
various mechanical parts of the engine, in accordance with the require-
ments of modern aeronautical practice.

16'84. Alane Engine Design. Includes a study of carburetion
Induction, iton lubrication, cooling, supercharging, accessories, and
the potentialities of new forms of power plants.

16.85. lne Engine Design Practice. This i& made up of a
numbei of dra I room exercises covering certain fundamental problems
In aircraft e edesi n.

16'86. rlane Engine Desin Practice. In this course the student
chooses, under certain necessary limitations, a definite type and size of
aircraft engine which he uses as the basis for a complete design. As far
as susible, the design methods used are representative of modem practice
in te aircraft engine industry.

16'90. Aeronautical Engine Laboratory. Study of aeronautical en-
gines, laborato test equipment, and tests procedure. Performance tests
run on aero ennes using different t pe dynamometers and test equipment.
Textbooks: Testing of High Speed Internal Combustion Engines, by
Judge; S. A. E. Data Sheets and Test Forms.

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 simultane-
ously 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 17'00 to 17'99 (see page 59).
17-21. Building Construction. Problem I Dwelling House. The

student draws the plans and elevations of a dwelling house, to scale, with
principal dimensions 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; baloon, braced and veneered frames;
stucco; 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, embodying materials in general use In
dwelling house construction, with an analysis of quantities and costs as
applied to the specfic problem in hand.

17-22. Building Construction. Problem II, Industrial Building.
The same procedure is followed as described for Problem I, but with special
reference to timber slow burning construction and reinforced concrete and
the structural deta commonly met within industrial buildings.
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17'81. Building Construction. Problem III, Office Building-Above
Grade. The same procedure is followed as indicated in Problem I, but
with special reference to structural steel; stone brick and terra cotta mason-
ry, fireproof construction, floor finishes, plumbing, heating and ventilation,
electrical equipment, etc. Includes a study of the chemistry of the materials
of building; cements, plasters, paints, explosives; waterproofing compound,
roofing materials, etc.

17-'2. Building Construction and Materials. Problem III. Office
Building -Above Grade. A continuation of 17'31.

17'41. Building Construction. Problem IV. Office Building-Below
Grade. This is a continuation of the work of Problem III, and involves
a study of the various types of foundations required for steel structures
under varying conditions, together with instruction in earth and rock
excavation; the use of explosives; shoring, sheet piling and underpinning,
and the use of mechanical tools, derricks, comprcssors, drills, pumps,
miii machiney etc

'742. Buildig Construction. Problem IV. Office Building-
Below gade. A continuation of 17'41.

1710. Job Management. A series of lectures on the management
and control of an operation in the field, with particular reference to ra id
construction in cities and congested localities. 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 management; the elimination of the hazard of
fire and accident; discipline; and the various systems of job accounting pay-
rolls and their distribution; requisitions, job receipts; materials survey,
cost tabulations, 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 pencilling, in the
inking of instrumental construction and irregular curves, and in lettering
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 geometry,
both as embracing the principles of the graphical representation of objects
and the solution of geometrical problems, and as a means of developn
the imanation and the power to visualize. Illustrations of the practica
application of its principles are afforded by the solution of problems taken
from engineering and architectural practice.

Subjects D1 to D99 (see page 59).
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 accura are required. Isometric and oblique projection are included.
Textbook: ' eograih Notes.

D12. Working Drawings. Gives the elementary instruction required
for the courses in machine drawing. Includes simple perspective projection
the construction of conics and rolled curves, the making of dimensioned
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freehand sketches from machine parts and of accurate detail drawings from
the sketches.

D21. Descriptive Geometry. Short lectures and individual class.
room 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. Textbook:
Xenosa and Bradley, Descriptive Geometry.

D82. Descriptive Geometry. A continuation of the work of the
first tem through the more complex phases of the science, Including
sections, developments, tangent lines and planes and intersections of
surfaces of revolution. Textbook: Kenison and Bradley, Descriptive

DR 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.

D31. Descriptive Geometry1. A continuation of D22 providing
additional practice and applications and covering in greater detail th
study of tangent planes, intersection of surfaces of revolution. Includes
some consideration of warped surfaces. Textbook: Kenison and Bradley,
Descriptive Geometry; Mimeograph Notes.

D1111. Descriptive Geometry (College Class). Covers the same
und as D81 and primarily intended for college transfer students of
urse I who have taken the College Course (D23) of the first term.

ECONOMICS
In this Department is grouped the instruction given in general econom-

ics to students in all courses, and also the more specialized subjects provided
for the course in Engineeri Administration (XV). All courses, except
XV, take political economy c81, 32) in the third year, and opportunity
will also be given to select general studies in the field of economics, such
as political and social problems, and banking and finance.

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 Accounting Ec50, Cost Accounting Ec5l, Banking Ec37
Statistics Bc65, Corporate Organization Ec56, Corporate Finance and
Investments Ec57, Industrial Relations Ec46, Business Management
Ec70, 71 and 72, and Business Law Ec6l and 62 are designed particularly
for students in Engineering Administration, and should not be applied
for without permission of the Department.

Subjects Ecl to Ec99 (see page 59).
R.1. Political Economy. Less extensive in its scope than Political

Economy Ec31, 32. More emphasis is placed upon fundamental principles,
and less time devoted to such subjects as money, banking, trusts, labor
problems, etc., which are covered by special subjects in Course XV.

E.1, Ecl. Political Economy. Elementary but comprehensive.
Consists of an analysis and description of the existing economic structure

society, a brief study of economic theory and the application of that
theory to some of the more important economic questions. Special atten-
tion is given in Ec32 to fundamental business processes including principles
faccounting, corporate organization and finance, credit and bankmg,

problems, and business management.
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Ec85, Political Economy. Given for students in Course XIII-A.
Covers Ec81 and part of Ec82.

3.87. Enkring. 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, cleaing house, domestic and foreign exchange.

3E46. 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 organizations and policies of the parties to the
contract of employment, it deals with matters of public policy such as
labor legislation and social insurance.

FWA71, 472. Personnel Management. An intensive study of the
principles and technique of personnel work, sometimes called human
engineering. Particular attention will be given to the problems that arise
In practice in recruiting, training, and maintaining a labor force. Com-

ve studies of the different methods and practices in selection includ-
mental and trade tests; placement, promotion and transfer; eaucation

and training; job analysis and specifications; the measurement and control
of turnover, re a tion of employment; absenteeism and tardiness,
and other specific problems will be undertaken. Other topics for investi-
gation 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
com e tion.

c50. Accounting. Systematic and logical recording of financial
data is a requisite of modern business. The purpose is accomplished
through the mechanism of double entry bookkecping. But more impor-
tant than the assembling of such data is analysis aiming toward useful
generalizations and conclusions. Analysis of this sort is beneficial for
management, stockholders, and the general public. Instruction therefore,
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.

Ec5l. Cost Accounting. Methods of determining costs of materials,
processes of labor and machines; the distribution of direct costs and over-
head expenses; cost data to test management and to show the particular
sources of profits or losses; shipping orders; inventories; recording and
payment of wages.

Ec58. Buiding Finance. Describes the financing of new building
projects as well as the financing of the building constructor. The topics
studied include the valuation of real estate, method of appraisal, deprecia-
tion financing by first and second mortgages, mortgage companies, building
and loan associations, construction loans, bank credit and the administration
of finance. Special attention will be devoted to those aspects of building
finance which are connected with the problem of securing new business for
the building constructor.

Ec541 42. Manufacturers' Accounts. Application of cost account-
ing principles to specific problems in industry through the use of case
material and preparation of a thesis. Readings in cost procedure for those
manufacturn activities into which the individual student is planning
to enter. Study of some miscellaneous topics serving to clarify various
accounts of the manufacturer not necessarily directly connected with the
computation or application of c1nts.

WO5. Tax Returns and Accounts. Lectures, readings and problems
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illustrating accounting principles underlying income taxation, the accounts
which should be kept, and the preparation of tax returns. Emphasis will be
given federal taxation as being of more widespread interest, but some
attention will be given to the income taxes of two or more commercially
important states.

Ec6. Corporate Organization. The organization and control of
corporations with some attention to other forms of business. Consideration
Is given to procedure and problems of incorporation, relationships of
the parties in the corporation, 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.

Ec7. Corporate Finance and Investments. Covers fundamental
priaciples of financial organization and management. The various types
of corporate securities are examined, the financial problems of the pro-
moter, 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 difierent kinds of investment securi-
ties with exercises in investment analysis, and a discussion of the methods
of the exchanges, brokerage and speculation. Lecturers from investment
houses assist m this branch of the subject.

Ec61, 682. 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.

Ec691. Public Utility Management and Finance. Deals with the
theoretical and practical phases of public utility management. The sub-
ject matter will include a brief study of corporate organization and manage-
ment 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.

EcO92. Public Utility Management and Finance. A continuation of
Ec591 including public relations, rate making, valuation and regulation
by commissions. Some attention will be given to analysis of territory
served. In addition to instruction by members of the Institute Faculty,
a broad range of topics of direct concern to public utilities and to users
and refiners of fuels will be covered by lectures by men of special achieve-
ment in their several fields.

Ec61, 62. Business Law. Deals with the general principles of con-
tract law, special kinds of contracts, such as contracts for the sale of real
estate, contracts for the sale of personal property, contracts of employment;
agency; corporation law; and law of partnerships, and negotiable instru-
ments.

Ec68. Business Law and Organization. A graduate study of busi-
ness organisation from both a legal standpoint and a management stand-
point. The subject of contracts and the personal relations of individuals
within the organization are emphasized. The advantages and disadvan-
tages of various types of organization are discussed.

Ec68. Statistic.. 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 i the statistical methods of forecasting.

Eo661, Ec662. Stadstical Methods. Study of the principles and
methods used in more advanced statistical analysis. Some of the topics



DESCRIPTION OF SUBJECTS

included are correlation of two variables, multiple and partial correlation,
simple sampling, and the basic theory of probability with special reference
to business problems. Determination of historical trends and periodic
fluctuations of economic time series will receive considerable attention
preparatory to the major problem of business forecasting. Students should
have read an elementary text such as Jerome's Statistical Methods, Day's
Statistical Analysis, or Mill's Statistical Methods.

Ec681, 682. Business Cycles. A study of recurrent periods of busi-
ness prosperity and depression and of the theories offered to explain them.
Students will examine the factors which must be considered and the sta-
tistical methods used in attempting forecasts of general business conditions
and of the rules of particular enterprises.

Ec70, 71, 72. Business Management. Deals with the activities of
an individual business. Emphasizes the development of scientific market-
ing. Among the more important topics considered are: Organization;
plant location, layout and equipment; purchasing; intra-factory trans-
portation; traffic; inspection; stores; design; time, motion and fatigue
study; production control; office organization, layout and equipment;
commercial research; marketing methods, sales promotion and advertising.
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 building industry. The following topics are considered from an adminis-
trative viewpoirst: Organization, estimating, purchasing, contracts, in-
surance, sales promotion, control of equipment, control of materials, office
control, regularization of work, research, co6rdination of sales, finance and
construction programs, organization and management of small construction
enteprses.

Re7 61, 702. Marketing of Manufactured Products. A study of the
problems concerned in marketing the products of manufacturing industries
with special reference to policies and methods. The basic factors of organ-
ization operation and control are discussed. Readings in marketing
methods are required as a foundation for a thesis on a specific practical
marketing problem.

RcSO. Shipping Administration. Deals with the types of ocean
services and traffic agencies and their organizations; rate and traffic
agreements; ocean shipping documents; ocean rates and regulation; marine
insurance; and admiralty law. Its purpose is to acquaint the student
with the more important aspects of the business administration of shipping
activities.

The following subjects are offered as general studies. For deecription
see Division of General Studies, page 237.

G00. Labor Problems. G25. Investment Finance.
G22. Marketing Methods. G206. Banking and Finance.
G28. Production Methods. G27. Economics of Corporations.

ENGLISH AND HISTORY
The work in English is designed to arouse in the student an interest

in the imprtant problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by lectures, and in sections which offer frequent opportunity for
class discussion and for oral presentation of topies prepared by students.
The written work is for the most part in the form of reports, in which
emphasis is put on the clearness and accuracy of expression which are
essential in the work of a professional man.
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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 discussed 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 com-
position is based - it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and society today.

Subjects El to E99 (see page 59).
El. English (Entrance). For description see entrance requirements.
El. English and History. Covers European History of the last

hundred years and is conducted by recitations and conferences, with oral
and written reports. Textbook: Hayes, A Political and Social History
of Modern Europe, Revised Edition, Vol. 2. (Macmillan.)

E12. English and History. A continuation of Eli. Textbook-
Hays, A Political and Social History of Modern Europe, Vol. 2, Revised
Edtion. (Macmilan.)

E21, 22. 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.

231. English and History. Advanced work in reading and dis-
cussion of modern intellectual problems, based on Steeves' and Ristine's
" Representative Essays in Modern Thought." Lectures, recitations for
discussion and written papers. Required for Course XV.

388. Report Writing. A study of the various types of engineering
and business reports. Practice in the investigation of subjects,'the arrange-
ment 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.

340. EnglIsh. A study of the biographies of five or six famous
men of modern times, representing different fields of activity. Collateral
readi and written work,

The following subjects are offered as general studies. For description
see Division of General Studies, pages 244.

G40. English (Contemporary Drama).
G41. English (Contemporary English Literature). Not offered in

1927-28.)
G42. English (Contemporary European Literature). (Not offered in

1927-28.)
G48. English (American Literature).
G46. English (Advanced Composition).
G46. Public Speaking.
0461. Argumentation and Debate. (Not offered in 1927-28.)

47. nglish (Informal Public Speaking).
al Appeciation of Music.
00. Arts in Modern Life.
082. Lincoln and the Period of the Civil War.
G5. French Revolution and Napoleon.
059. Social Problems of Philosophy.
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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' field work.

The content of the work at the Institute is indicated in the list of
subjects given below. In the field work the theoretical side of fuel and gas
engineering studied at the Institute is applied to the processes of gas manu-
facture and fuel utilization by plant studies and tests on full scale equip-
ment in commercial operation. In general the thesis will be done during
this p od. The degree of Master of Science in Fuel and Gas Engineering
will awarded upon the satisfactory completion of the work, subject to
the general rules for the Master's degree.

Subjects F1 to F99 (see page 59).
Fl. Principles of Combustion. Part 1. Combustion calculations

dealing with furnaces, kilns 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 IL Study of the principles and laws governing the combustion
of coals, fuel oil, natural and manufactured gas. The methods and equip-
ment 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 t cal conditions
met In practice. 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 thd entire field of power development in addition to the more
important detailed methods of power application and the limitations and
possibilities of the various generating methods.

F3. Furnace and Retort Design. Study of principles and calcula-
tions of furnace and retort design and construction, dealing with rates of
heat transfer, flow of gases in furnaces and retorts, and construction details.
The quantitative design and layout of two or three furnaces, retorts or
still-settings will be carried out.

F4. 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, classifica-
tion, production, preparation and refining of the primary natural fuels,
especially bituminous and anthracite coal, petroleuni 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 flowing through pipes, ducts, etc.; (2) the flow of heat in coolers
condensers, heat interchangers, furnace walls; (3) crushing, grinding and
sizing of solids. The course consists of lectures, problems and conferences.

F7. Principles of Fuel and Gas Engineering I. Continuation of
Fuel and Gas Engineering I, dealing with gas scrubbing and absorption,
distillation and humidification. These principles will be applied to quan-
titative study of the unit processes of gas manufacture, petroleum refining
and coal carbonization, as well as to the operation of the equipment in-
volved. Studies in economic balance and treatment of residuals form a
part of this subject.

---- ------ ---
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F8, Properties of Materials. Includes a study of the chemical and
physical properties of common materials of boiler and furnace construc-
tion, such as refractories, insulation, metals and alloys at high tempera-
tures. 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.

f9. 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
o gas, etc.

FIELD WORK AND THESIS

The field work consists in plant studies and tests of full size equip-
ment in commercial operation. The same general methods now in use at
the field stations of the School of Chemical Engineering Practice are em-
ployed. The field stations are located at Buffalo, Boston and Bayonne.
At these stations 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.

110. Field Work and Thesis - Boston Station. The manufacture of
coal gas in the various types of retorts, carburetted water gas, and large
scale distribution of gas will be studied at gas plants in Massachusetts,
particularly at that of the Cambridge Gas Light Company. Tests and
studies have been carried out on coal gas retorts and on the possible use
of waste heat boilers. Part of the time at this station will be devoted to
research or investigation that 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, cok
ingof 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. The latter part of
the work at Buffalo will be carried out at the plant of the Iroquois Gas
Company where the manufacture of coal gas, blue water gas and high
pressure gas distribution will be studied. The plant is equipped with new
Woodhall-Duckham vertical retorts, one bench of which is especially
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.

F1. Field Work - Bayonne Station. The work of this station
comprises studies of various types of refining equipment and methods.
The Bayonne Refinery of the Tide Water Oil Company is a complete unit
for the processing of crude 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 differ-
ent 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
cooperation with the School of Chemical Engineering Practice.

GENERAL STUDIES

This division includes those subjects of a general and essentially non.
technical character which are offered for the purpose of giving the student
an opportunity to broaden his education. They-are desgned to introduce
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him to fields of thought and interests outside of his chosen professional
work.

Four terms of general study subjects are required in the junior and
senior years, but each student is free to elect from among the subjects
listed below such as appeal to his particular personal tastes and interests.
A considerable v riety of subjects is offered, grouped for convenience
under the headings: Social, Political, Economic and Business Subjects;
Literature, English, History and Fine Arts; Science; Foreign Literature.
The list may be modified or extended from year to year.

With the approval of the professor in charge of the division, other
non-technical subjects of suitable character may be substituted for those
listed. Such approval can only be given previous to registration in the
proposed substitute course. College graduates or others who have taken
elsewhere a satisfactory equivalent of liberal studies may be excused from
further requirements in general studies.

Students who because of irregularities in their schedules find difficulty
in utilizing the regular general study hour, are advised that any term in
either European Civilization and Art 4-46, 4*47 and 4'48 or Free Hand
Drawing 4'02, 4'03 and 4'04 will be credited as a general study. These
courses are given under Course IV in the Rogers Building, 491 Boylston
Street, Boston.

Members of the Choral Society who attend regularly throughout the
academic year the rehearsals and concerts and meet the tests to the satis-
faction of the director may receive credit for one general study.

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS
First Term Second Term

028. Production Methods. G8. International Law and Amer-
G25. Investment Finance. loan Foreign Policy.
G26. Banking and Finance. G5. Psychology.
G8. Christianity and the Social G20. Labor Problems.

Order. G22. Marketing Methods.
G59. Social Problems of Philosophy G27. Economics of Corporations.
G98. Military History and Policy G4. Business and Patent Law.

of the United States.

SCIENCE
G1. History of Science. G2. History of Science.
G65. Sound and Music. G66. Descriptive Astronomy.

71. Principles of Biology and G67. Meteorology.
Heredity. G78. Sanitary Science and Public

G72. Technical Aspects of Bacteri- Health.
o0og .G75. Physiology and Embryology

078. Air, Water and Food. of Reproduction.
G79. Engineering Chemistry. 078. Air, Water and Food.
00. Geology. G79. Engineering Chemistry.

G64. Orgai Evolution.
076. History of Philosophy.

FOREIGN LANGUAGES
G821. French. 0822. French.
G81. French. G882. French.
G941. German. G94. German.
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LITERATURE, ENGLISH, HISTORY AND FINE ARTS

041. English (Contemporary Eng- G40. English (Contemporary
lishULiterature). (Not offered Drama).
In 1927-28.) G42. English (Contemporary

G48. English (American Literature). European Literature).
G46. Public Speaking. (Not offered in 1927-28.)
0461. Argumentation and Debate. G45. English (Advanced Compo-

48. Appreciation of Music. G47. sition).
082. Lincoln and the Period of the En ish (Informal Public

Civil War. G50. peaking)
G5. French Revolution and G58. Fine Arts in Modern Life.

Napoleon. Choral Singing.
European Civilization and Art. European Civilization and
Freenand Drawing. Art.

Freehand Drawing.

Subjects GI to G99 (see page 59).
G1. 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
mainly on mathematics and the sciences nearly related to it. Textbook:
Sedgwich and Tyler, A Short History of Science, Chapters I-X.

02. History of Science. Thirty lectures, or other exercises, dealing
with the development of different fields of science. The subjects treated
will vary somewhat 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-XVIL

GO. International Law and American Foreign Policy. The lectures
will usually be of an historical character designed to help one to an intel-
ligent understanding of the subject 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 Extra-
dition; the American Foreign Service, Treaties and the Procedure of
Ratification in the United States; the Hague Conferences, the League of
Nations and the Permanent Court of International 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 approval
of the instructor. A few selected reports will be presented orally in the
class either separately or as part of a symposium pre-arranged by the
Instructor. Textbook: Wilson and Tucker's International Law.

G4. Business and Patent Law. Consists of twenty lectures on busi-
ness law and ten lectures on patent law.

05. Psychology. General principles of psychology.
G6. 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.

00. Labor Problems. The ground covered consists of a brief
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resume of modern industrial history, showing the laborer's place in the
industrial world, and the general condition of labor as regards wages, hours
of labor, sanitary and safety regulations, etc. The following special topics
are discussed; collective bargaining; strikes and lockouts; injunctions-
arbitration; cooperation; profit-sharing; workmen's compensation and
social insurance; and labor legislation. Special consideration will also be
given to recent developments in personnel work, industrial relations, and
plans for some degree of partici ation of employees in the management of
idustry through works' counc1s, shop committees and other forms of
joint control.

G22. Marketing Methods. Following such study of the economics
of marketing as is necessary for an adequate understanding of the larger
aspects of marketing, emphasis is placed on the methods by which eco-
nomic goods are distributed. Includes discussion of sales organization, sales
engineering and co6rdination of sales and production in the marketing of
fabricated products. Agencies for creating demand and for supplying
demand are discussed. Modern practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail.

028. Production Methods. Emphasizes methods of organizing
and directing the activities and functions of production in manufacturing.
Considers the control of equipment, materials, product quality, product
quantity and personnel. Equipment control is discussed in relation to
building location and type, machinery and tool selection and arrangement
and the use of service equipment. Material control comprises a study of
purchasing, traffic, stores, and intra-factory transportation methods.
Product quality control considers the factors of design and engineering,
inspection, salvage and the utilization of by-products. Product quantity
control covers the work of planning, scheduling and dispatching and will
survey several representative control structures now in success~ul opera-
tion. Personnel control deals with the methods of employment, labor
maintenance and the technique of the executive.

G28. 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, rail-
road, public utility, industrial, etc.; (3) the construction of bond tables.
interest formulas, sinking fund calculation, serial bonds, amortization, and
the mathematical theory of investment; (4) the stock exchanges, brokerage,
speculation and the various kinds of business houses which deal in securi-
ties and investments.

G28. BankIng and Finance. Considers the subject of banking in less
technical form than Ec37. There is also a treatment of the investmnent and
security market and the more elementary portions of corporation finance.

G17. EconomIcs of Corporations. The types of business organiza-
tion with special emphasis upon the corporation. Consideration is given
to the internal organmzation of the corporation, especially on the financial
side: promotion, underwriting, marketing of securities, the financial

prblems of a going concern, bankruptcy and receivership. Discussion of-
ulic service corporations and a brief examination of the trust movement,

extbook: Loughs, Business Finance.
088. Chrstianit and the Social Order. A discussion of the evolu-

tion of our social order in the light of modern religious and scientific
thought with the object of making plain the origin and tendencies of the

r pal elements of western civilization. The ofoicial views of Catholicism
Protestantism are examined and their agreement with the teaching,

of social science emphasized. Textbooks: Ellwood, Sociology and Modern 
Soclw Problems: The Church and Industrial Reconstruction.
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G40. English (Contemporary Drama). An untechnical discussion
of notable alivin lavwrights and their work here and abroad.

041. Englit (Contemporary English Literature). Treats of a num-
ber of the most importan' En lish men of letters from 1890 to the present
time. (Not offered in 1927-28.

G42. English (Contemporary European Literature). An introduc-
tory study of some of the chief figures in European literature of the last
few decades and today. (Not offered in 1927-28.)

048. English (American Literature). From the Civil War, with
especial emphasis on the period ince 1900.

G441. English (Committee Work). The development of co6perative
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
VI-A

G442. English (Business English). A study of the principles of
effective, businesslike expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business letters,
oral and written reports. Open only to VI-A.

G448. English (Modern Forms of Literature.) A brief study of the
various types of contemporary novels, dramas and short stories with a
view to critical appreciation of these forms of literature. Lectures, dis-
cussion and written reports and criticisms. Open only to VI-A.

045. English (Advanced English Composition). Designed primarily
for students who wish to do advanced work in composition under direc-
tion and criticism. So planned as to allow much individual freedom in the
choice of materials. Those desirous of experimenting with the essay or the
short story, or with technical description or exposition, may do much of
their writing in any one of these fields.

G46. English (Public Speakg). 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.

G481. Argumentation and Debate. Trains men to prepare inten-
sively and to present effectively an argument. The principles of formal
logic, rhetoric, and oratory together with the general principles of argu-
mentation will be studied. The principles will be applied practically
through classroom preparation of briefs and oral presentation of debates.
(Not offered in 1927-28.)

047. English (Informal Public Speaking; Committee Reports and
Discussion). Training in the preparation and oral presentation of com-
mittee reports. These reports serve as a basis for class discussion.

048. Appreciation of Music. No previous knowledge of music is
needed for this subject. Many musical illustrations are performed in the
class room. 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
SIpaeth The Common Sense of Music.

00. The Fine Arts in Moderv Life. Aims to develop the habit
and faculty of noticing visible beauty in contemporary art, in public monu-
ments 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. Textbooks: Reinac , Apollo, the Story of Art and Signifi-
cance of the Fine Arts. (Scribner's)

052. Lincoln and the Period of the Civil War. Life of Abraham
Lincoln and his relation to the times, Textbook: Charnwood, Life of Lincoln.
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GO. French Revolution and Napoleon. Lectures, maps, pictures,
and some outside reading will be used to give the student a general idea
of the most interesting 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.

08. Choral Sing .
GOB. The Social Problems of Philosophy. Discusses in non-tech-

nical language some of the philosophical theories which underlie recent
views of society and of the management of the personal life.

G60. Geolog. A consideration of the forces which are now modify-
ing the earth an ts inhabitants, and a history of the changes produced
by these forces, throughout the past, both upon the earth and its life.
Textbook: Shimer Introduction to Earth History.

G64. Otganc Evolution. A study of the evolution of life through.
out the past history of the earth with a discussion of the underlying laws
operating today and with especial reference to the various avenues along
which man is evolving.

GOO. Sound and Music. A general descriptive treatment with
some experimental lectures.

GOO. Descriptive Astronomy. A general survey (illustrated) of the
facts and theories relative to the solar system and sidereal universe. Text-
book: Moulton's Introduction to Astronomy.

G67. Meteorology. A general descriptive account of atmospheric
phenomena. Topics for consideration will include the mechanics and
thermodynamics of the atmosphere, atmospheric optics, and factors of
climatic control. Textbook: Physics of the Air, W. J. Humphreys.

G71. Principles of Biology and Heredity. Thity lectures illus-
trated by demonstrations charts and lantern slides. A cultural subject
intended for students 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 repro.
duction; 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: Walter, Genetics Revised Edition, 1922.

G72. Technical Aspects of Bacteriology. Lectures on the relation
of bacteria and allied microorganisms to chemical change, water and sewage
treatment, and to productive processes in agriculture and industry. The
role of the bacteria in soil fertility, in nitrogen fixation and other con-
structive processe9, as well as the effect of undesirable types of micro-
organisms are considered. Special attention is given to the fermentation
processes in different industries whereby microbes are made to work as
chemical reagents. Illustrated by demonstrations and lantern slides.

G78. Sanitary Science and Public Health. Lectures (illustrated)
on health and disease, parasitism, toxins and anti-toxins, resistance and
immunity vaccination, epidemiology, preventive sanitation and preventive
hygiene.

G75. Physiology and Embryology of Reproduction. For students
without previous training in biology. Lectures, lantern slides, moving
pictures, and clay modeling, in illustration of the basic phenomena of
reproduction in plants and animals from protozoa to man. The physio-
logical 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.

G76. History of Philosophy. A general survey of modern philosophy
from the time of Descartes.

G77. Methods of Teaching General Sclence in Senior and Juior,
High Schools. A study of methods of teaching general science to high
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school pupils. Typical experimental lectures will be given which illustrate
the best methods of presenting the subjects. Given in Summer Session
only.

078. Air, Water and Food. Takes up these essentials of life as they
affect the welfare of the individual and the community. Typical subjects
discussed are: factors of comfort in ventilation, tests for pure water,
protection of water supplies, sewage treatment, food in relation to life and
growth, an adequate dietary, food adulteration. Requires no chemistry
beyond that given in the first year.

0781. Methods of Teaching Physics in Senior High Schools. A
study of methods of teaching physics to senior high school pupils. Experi-
mental .lectures will be given to illustrate the best methods of presenting
the subject matter. Given in Summer Session only.

G782. Methods of Teaching Chemistry in Senior High Schools.
A study of methods of teaching chemistry to senior high school pupils,
Experimental lectures will be given to illustrate the beat methods of pre-
sentn the subject matter. Given in Summer Session only.

G788. General Science Laboratory. (For Teachers). Affords prac-
tice in setting up apparatus and performing experiments, such as would be
used in a demonstration class in science. Given in Summer Session only.

079. Engineering Chemistry. A broad, general, non-technical sub-
ject designed to furnish chemical information as applied to common things.
Treats of the manufacture and testing of illuminating gases, coal tar
products, perfumes, sugars, alcohols, acids petroleum-gasoline, lubricating
and fuel oils, the animal and vegetable oiis, paints, varnishes, paper, ink
leather, glue, rubber, textiles and explosives. Alloys, wood and wood
preservatives are also considered. Textbooks: Rogers, Elements of Indus-
trial Chemistry or Thorp, Outline of Industrial Chemistry.

0821, G822. 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.
(Not offered 1927-28.)

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 Renais-
sance; classicism; the romantic movement; realism; naturalism; art for
art's sake; impressionism and symbolism. Each term may be taken
independently,.

0i41, 09d0. German. Many exercises without preparation. It is
distinctively a sight reading course for practice in rapid reading. The
selections are from current periodicals. Preparation is devoted to the
derivation of words and vocabulary study.

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 principles involved as are the political or other
factors leading up to the events referred to except where a clear under-
standing of the situation requires 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.

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 modern texts to use them without the necessity
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of translating, and as much familiarity with the spoken language as the
individual aptitude of the student and the time available permit. From
the beginning 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 practised.

A sound knowledge of grammar is attained Dy the careful analysis
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, customs, traditions, spirit,
history and development of the peoples and countries whose language is
studied.

Irr the designation of subjects the grades of elementary and interme-
diate correspond, respectively, to the definitions of the Modern Language
Association of America, Report of the Committee of Twelve. All other
subjects are of advanced grade.

Subjects Li to L99 (see page 59).
L11, L12. German. (Elementary.) Intended to prepare students

to fufill the entrance requirement in German. A study of grammatical
form., syntax and vocabulary, through composition exercises and rapid
reading forms the basis of the work.

L21, L22. German. (Intermediate.) Includes a systematic review
of grammar. 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 newspaper or magazine article of a
literary or popular scientific nature, to understand simple spoken German,
and to express simple thoughts in German. As far as practicable the
exercises are conducted ir 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 conducte in German as far as prac-
ticable.

L881, L882. German (Advanced). Readings in scientific advanced
German.

The following subjects are offered as General Studies. For description
see Division of General Studies, page 237.

0941, 942. 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 Ele-
mentary and Intermediate courses a careful foundation is laid for reading,
writing and speaking French. Great care is taken to secure a good pro-
nunciation, 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 vocabulary. 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 stu.
dents in Architecture are planned to give a more ready command of the
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language, an acquaintance with great examples of French literary art
and a familiarity 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, essen-
tials of grammar, and readig of varied matter. On its completion a student
should be able to make intelligent contact with a Spanish-speaking country
be able to read Spanish correspondence and translate reading matterof
moderate difficulty.

In all courses the foreign language is used as much as possible in the
class room.

In the designation of subjects the grades Elementary and Intermediate
corres d to the definitions of the Modern Language Association of
Am ca 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 L60 to LOS (see page 59).
L1. L52. French. (Elementary.) Designed to give the necessary

foundation for the study of the French language, literature, or for scienific
studies; it will also enable students to fulfill the entrance requirement in
elementary French. Consists of training in pronunciation, element..'
grammar, acquisition of useful vocabulary and reading of easy matter.
The last term will include the reading of some technical French.

L61, L62. French. (Intermediate.) Designed to enable students
to meet the entrance requirements in intermediate French. Recitations
partly conducted in F . A continuation of the study of grammar,
pronunciation, and useful conversational forms; drill in composition and In
translation into French of connected passages; reading and translation of
some standard modern authors, reading of scientific French.

L68, L.64. French. (Advanced.) Planned to suit the needs of
Course IV. Emphasis is laid upon good pronunciation, and the ability to
express in French matters dealmg with travel and architecture. Some of
the reading matter will deal with architectural subjects. Textbooks: such
books as Galland, French Composition; Schoell, Paris d'aujourd'hui;
Her'iu, La Course du Flambeau; Loti, Picheur d'Islande; George Rial,
Paris (Les Villes d'Art CRlhbres); Foville, Pise et Lucgues.

L65. French. (Advanced.) Reading of French prose of a varied
ature, 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 pronunciation and conversational phrases useful for
travel is given. Textbooks: Comfort, Practical French Composition; such
reading matter as Emile Gebhart, Florence; Besnard, Le Mont-Saint-Michel;
Gautier, Voyage en Espagne; Hugo, Notre Dame de Paris; Demaison, La
Cathidrale de Reims; Anatole France, Le Crime de Sylvestre Bonnard.

L.81,1L82. Spanish. (Elementary.) Pronunciation, elementary gram-
mar, easy reading matter, practice i conversational phrases useful for
travel. Textbooks: such books as Hills and Ford, First Spanish Course

(Hath); Pittaro, Spanish Reader; Hills and Reinhardi, Spanish Short
;Romera- Navarro, Historia de Espana; Carrin and Asa, Zarag ieta.

Tefollowing subjects are offered as General Studies. For description
see Division of General Studies, page 237.

0821 062O. Frenach.
081 0882. 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 instruc-
tion in engineering and other subjects. Students in most of the regular
courses study matematics 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 equations 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 instruction 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
exce tial advantages for advanced and elective work in applied mathe.

Undergraduates wishing to specialize in mathematics are enabled to
do so by the provision for suitable electives in Course IX-C (page 102).

The department possesses an excellent library, with current journals,
a mathematical laboratory with Monroe and Millionaire computing ma-
chines and a collection of models.

Subjects MI to M99 (see page 59).
M1. Algebra (Entrance). For description see entrance require.

ments.
MO. 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 poly-
nomial; differentiation of any algebraic function; derivatives; differen-
tials; maxima and minima; applications to simple problems in geometry
and mechanics, such as the determination of velocity, acceleration, areas,
volumes, and pressure. Textbook: Woods and Bailey, Elementary Calculus.

M12. Calculus. Differentiation and graphical representation of trig-
onometric, inverse trigonometric, logarithmic and expon-ntial functions,
with applications to simple problems of geometry and mechanics, including
related velocities, maxima and minima, simple harmonic motion, and
curvature; series; partial differential. Textbook: Woods and Bailey, Ele-
mentary Calculus.

M21. Calculus. Integration of functions of one variable including
use of tables; definite integrals; geometrical applications to areas and
lengths of plane curves, volumes of solds; 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
equations including the principal types of first and second order euation
simultaneous equations, and linear equations with constant cients.
The work is illustrated by numerous applications to geometry, chemistry
physics and mechanics. Textbook; Phdhlips, Differenhial Euto.

M 4. Mathematics. A brief review of M21 followed ythe ork of
M22 ven for students at Lynn intending to enter the courses in
elect cal or mechanical engineering conducted by t Institute in co-
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operation with the General Electric Company. Open only to students at
the General Electric Company.

MOO. Least Squares and Probability. A brief discussion of the
general principles and the more common scientific and engineering appli-
cations of the method of least squares. Textbook: Bartlett, Method of

Ms . 5ifrentlal Equations of Electricity. Deals mainly with the
equations which the student of electricity meets in his work. These equa-
tions will be discussed from the general point of view, but specific appli-
cations will be made to electrical problems.

MOO, M87. Advanced Calculus. Fundamental principles, power
series, partial differentiation, implicit functions, Gamma and Beta func-
tions, ine surface and space integrals, vectors, ordinary differential
equations, Bessel functions, partial differential equations, calculus of vari-
ation elliptic integrals.

,UI. Calculus, Appliations of. Especially adapted to the needs
of students in chemical engineering.

M48, M4. Theoretical Aeronautics. Open to third and fourth-
year students. The main topics covered are (a) The mechanics of the air-
t lane including vibrations, moment of momentum, moving axes, etc.
b)The mechanics of irrotational fluid motion and its application to lift

and dra. (c) The stability of the airplane.
M451,M452. Fourier's Series and Integral Equations. The theory

of Fourier. series, Bessel's functions and their application to the solution
of such problems in physics as can be expressed by cert' partial differ-
ential equations.

M40, M47. Advanced Wing Theory. Selected ad ced topics in
continuation of M44. Textbooks: Joukowski, L'Aerodynamique; Prandtl,
Ap/ications of Modern Hydrodynamics to Aeronautics; published by the
Naisonal Advisory Committee for Aeronautics.

M81, MOO, M58. Engineering Science. Mechanics, hydrody-
namics, and electricity, d to illustrate the correlation between these
subjects and their general application to engineering problems.

MOO. Mathematical Laboratory. Practical instruction in numerical,
gahical and mechanical calculation and analysis as required in the

egneigor applied mathematical science., numerical solution of equa-
tns; grapiclmethods; nomography and the construction of graphical

charts; curve fitting to empirical data; approximate methods of integration,
differentiation and interpolation; the use and principles of construction of
instruments employed in calculation, and many kindred topics. Textbook:
Lipka, Graphical and Mechanical Computation.

M561,Mo62. Theory of Functions. A study of the elementary
functions for complex values of the variable. Development and applica.
tion of the fundamental theorems of the analytic function theory. A por-
tion of the first term will be devoted to selected topics from the theory of
functions of a real variable.

MO'7. Theory of the Gyroscope. A mathematical discussion of the
gyroscope together with its application to torpedoes and stabilizers.

M071. Theory of the Gyroscope. Given to students taking Army
Ordnance Course.

M60. Vector Analysis. Algebraic combinations of vectors, differ-
entiation and integration of vector functions, Green's and Stokes' theorems
potential functions, applications to geometry and physics.

M6. Modern Algebra. Determinants, matrices, systems of linear
equations linear transformations, finite groups.

Mon , MOM . Diterentsal Geometry. A study of p dimensional
geometry with the use of the Ricci absolute calculus, theory of tensors,

247



DESCRIPTION OF SUBJECTS

applications to Euclidean and Riemannian manifolds, and manifolds of
higl1er connection.

M681. Analytical Mechanics. Lagrangian and Hamiltonian systems
are discussed, and their relations to a minimum principle brought out.
The elements of elasticity theory and of hydrodynamics are treated.

M62. Analytical Mechanics. Continuation of the topics treated
in M651. Introduction to relativistic mechanics.

M70. History of Science. Same as GI with 80 extra hours prepa-
ration.

M72. Differential Equations. (For students from the United States
Army.) A review of calculus, including differentiation, differential prop.
erties of curves, rates, maxima and minima, integration, multiple integra-
tion, geometrical, mechanical and physical problems; differential equa-
tions of the first order, special types of second order equations, linear
equations with constant coefficients and simultaneous linear equations.
The application of the calculus and differential equations is made to
various problems of mechanics, physics, and engineering. Textbooks:
Wilson Advanced Cakulus; Phillip, Difearential Equations.

M81, M782. Rigid Dynacs. The fundamental principles of the
mechanics of rigid bodies.

M75. Exterior Ballistics. The calculation of the trajectories of
p rojectiles under standard conditions, and of the differential corrections
or variations from standard conditions is discussed here. The method

of Siaccl-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.

M77. Vector Analysis. A treatment of the vector functions and
operations required in theoretical work on electricity. Preparation for
8'242.

M78. Analytical Geometry. Conic sections, transformation of
coordinates, general equation of the second degree, co6rdinates in space,
quadrics curves in space.

M60. Methods of Teaching Junior Hih School Mathematics.
Will include the observation of a demonstration class, showing actual
teaching of a typical group tf junior high school pupils.

M$1. Methods of Teaching Senior High School Mathematics.
A study of methods in teaching ebra, plane geometry, solid geometry
trigonometry, with special reference to the recommendation of the National
Committee on mathematical requirements, and to the recently revised
requirements of the College Entrance Examination Board.

MO2. Classroom Problems of the Junior ad Senior High Schools.
Aims to discuss oblems of articular value to the teacher, including
classroom method and technique, methods of study, rating' of pupils,
and the like.

M90. Mathematical Reading. Designed to give the student an
opportunity to read advanced mathematical treatises under the super-
vision of some member of the department. The treatise chosen and the
time allowed will be determined by the needs in each particular case.

The following subjects are offered as General Studies. For description
see Division of General Studies, page 237.

G1. History of Science.
G2. History of Science.

. History of Philosophy.
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MILITARY SCIENCE AND TACTICS
Courses In Military Science are divided into: Basic Course, compul-

sory, and Advanced Course, optional.
The Basic Course consists of the subjects given during the first and

second years. Male students who enter the Institute as first-year students
are required to complete satisfactorily both years of the Basic Course.
Those who enter as second-year students are required to complete satis-
factorily the second year of the Basic Course. Aliens, students found
physically unfit for military service, and students with military training

ulvalent to that prescribed by the two-year Basic Course are exempt from
lltary Science.

Students desiring relief from any part of the military requirements
should consult the Professor of Military Science and Tactics immediately
upon registration.

Each student taking the first year of the Basic Course is issued a
uniform. He must provide himself with a pair of high tan shoes to wear
with it.

The great demand for technically trained officers in the more scientific
branches of the army was most evident during the recent war. The major-
Ity of the courses at the Institute, and the excellent facilities available in
connection therewith, afford the student an admirable preparation for the
scientific duties of an officer of a technical arm of the service. Accordingly
the military training prescribed at the Institute is designed to impart the
specialized knowledge most essential to supplement the general technical
education of the student so as to render his services of the maximum value
to the country in time of war as an officer of Coast Artillery, Engineers,
Signal Corps, Ordnance, Air Service or Chemical Warfare Service.

Having satisfactorily completed the two-year compulsory course in
military training, the student who is registered in the Institute as a third
year student may elect to pursue the Advanced Course of the Reserve
Officers' Training Corps.

To do this he must enroll for this course in one of the six units of the
Reserve Officers' Training Corps Units: Coast Artillery, Engineer, Sigal
Corps, Ordnance, Air Service or Chemical Warfare Service established
at this institution, depending upon his choice and the Institute course he
is pursuing.

With the approval of the professor in charge of his Institute Course
he signs a contract which binds him to attend one six-weeks' R. 0, T. C.
summer camp, and to pursue the Advanced Course during two academic
years. 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.

In recognition of his service, the Federal Government allows him com-
mutation of subsistence (amounting at present to 80 cents per day) during
his third and fourth years, including the vacation period which intervenes
between them; transportation to and from the summer camp, and, during
the period while he is on duty thereat, feeds and clothes him, provides him
with all books, equipment, supplies, quarters and medical attendance.
Upon graduation from the Institute he is eligible to receive a Reserve com-
mission for a period of five years in the United States Army, but continues
in civil life, subject to call as an officer in time of war, or for not more than
Ofteen days' service in any year in time of peace. Under present conditions
students who elect to pursue the Advanced Course receive not only their
complete support for one six-weeks' period, but in addition are paid over
$210.00 in cash. This is, in effect, a military scholarship, open to all stu-
ents who are citizens of the United States, physically sound, who have

e a satisfactory record in their compulsory military trainirg and dis-
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tly such physical mental and moral qualifieations as, in the judgment of
e Professor of Military Science and Tactics, render them suitable can-

didates for a commission.
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 foi which he is a candidate.

Subjects MS1 to MS99 (see page 59).
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.

MS12. Military Science. (Required in all courses.) Consists of
fifteen weeks of infantry drill and rifle gallery practice.

MS21. Military Science. (Required in all courses.) Consists of
a six weeks' course in topography and map reading; five weeks of lectures
on field fortification; 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.

MS1. Military Science. Coast Artillery Unit. Consists of fifteen
weeks devoted to gunners' instruction.

MGMU. Military Science. Engineer Unit. Fifteen weeks devoted
to instruction in the elements of engineer training.

MS . Military Science. Signal Unit. A fiteen weeks' course in
electrical communications.

MSM. Military Science. Ordnance Unit. Lectures on interior
and ezteeior ballistics.

MS225. Military Science. Air Corps Unit. Six hours "History of
Aviation," five hours employment of air force, six hours air tactics, five
hours aerial navigation, eight hours Air Corps small arms, and fifteen
hours aerial communications.

MSS6. Military Science. Chemical Warfare Unit. Instruction
both theoretical and practical for fifteen weeks in the chemical warfare
service.

MS811. Military Science. Coast Artillery Unit Advanced.
(R. 0. T. C.) Five weeks devoted to instruction on fire control instruments;
and ten weeks to the computations of firing data for heavy mobile artill

M81. Military Science. Coast Artillery Unit, Advanced. (R.O.T.
Seven weeks' study of the dispersion and probability of fire; and eigh
weeks of observation and adjustment of fire.

M6881. Military Science. Engineer Unit, Advanced. (R. 0. T. C.)
Consists of lectures for four weeks on organisation and duties of engineers;
three weeks on administration, supply and equipment; and eight weeks on
musk and combat principles.

29. Military Science. Engineer Unit, Advanced. (R. a. T, C.)
Consists of lectures for eight weeks on general construction in war; and
seven weeks on field and permanent fortifcations.

MS881. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Fifteen weeks devoted to signal communication and tactics.

M88811. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Shorter than MS851.
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MS8. Military Science. Signal Unit, Advanced (R. 0. T. C.)
Consists of instruction for eleven weeks in codes and ciphers and radio,
and four weeks of practical signal work in the field.

MS3821. M tar Science. Signal Unit, Advanced. (R. 0. T. C.)
Shorter than M8832.

MS$41. Military Science. Ordnance Unit, Advanced. (. 0. T. C.)
Consists of lectures; three weeks on organization, mission and function of
the Ordnance Department; two weeks on the history of the development
of ordnance; and ten weeks on light artillery material.

MS842. Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Fifteen lectures on heavy artillery material.

MS85. Military Science. Air Corps Unit. Fifteen hours of Aerial
Photography, fifteen of Aircraft Engines and fifteen of Observation Avia-
tion.

MS81. Military Science. Air Service Unit, Advanced. (R. 0. T. C.)
Register for Airplane Design 16.015.

MS882. Military Science. Air Service Unit, Advanced. (R. 0. T. C.)
Register for MS35.

MS881. Military Science. Chemical Warfare Unit, Advanced,
(R. 0. T. C.) Covered by Institute subjects. (SeeR. 0. T. C. schedules.)

MS862. Military Science. CheiclWarfare Unit, Advanced.
( 0. T. C.) Lectures for fifteen weeks on organization and duties of

heial warfare service. Personnel and materiel.
M411. Military Science. Coast Artillery Unit, Advanced. (.O.T.C.)

Lectures on coast artillery materiel, three weeks; organization an adminis-
tration of the coast artillery corps, three weeks; camp sanitation and
militar hgee two weeks; gunners' instruction for anti-aircraft artillery,
five x periods throughout the term for examinations.

MSi1. Military Science. Coast Artillery Unit, Advanced. (R. 0.
T. C.) Lectures for ffteen weeks on the tactil employment of artillery,
the various types of artillery, military law, and motor transporation.

MS421. Military Science. Engineer Unit, Advanced. (R. 0. T. C.)
Covered in Institute courses.

M842. Military Science. Engineer Unit, Advanced. (R. 0. T. C.)
Covered in Institute courses.

M81. Military Science. Signal Unit Advanced (R. 0. T. C.)
Take Wire Communication 6'281. (See R. 0. T. C. schedules

MSU8. Military Science. Signal Unit, Advanced. R. 0. T. C.)
Take Radio Communication 6'282. (See R. 0. T. C. schedules.)

MS41. Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MSl . Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS41. Military Science. Air Corps Unit, Advanced. (R. 0. T. C.)
Covered by Institute courses.

MS452. Military Science. Air Corps Unit, Advanced. (R. 0. T. C.)
Covered by Institute courses.

MS4l. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS489. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Covered by Institute subjects. (See R. 0. T. C. schedules.)

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 educa-
tional buildings. This gymnasium affords ample accommodation for the
training of classes in gymnastics.
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The gymnasium is open to all students free of charge, and the instruc-
tion Is especiall 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 hun-
dred spectators. With the acquisition of this building the Walker Gym-
nasiun is left free for the regular gymnastics for which it was designated.

The Athletic Field gives an opportunity for track-team contests and
inter-class games. This field is provided with a quarter-mile running
track, straight-away 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.

PT1, PT2. Physical Training. All first-year men take two physical
examinations during the first month - one at Walker Memorial by the
Physical Director from which anthropometric charts are plotted, and one
at the Medical Department by a physician. The class is then divided
into sections 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 exer-
cises on the various athletic teams may be substituted for gymnastic work
by consulting the Physical Director.



SUBJECTS OF INSTRUCTION TABULATED
The number to the left is the subject number. The numbers under the

title are the numbers of the preaxator subjects. Those in italics indi-
cate subjects to be taken simultaneous y. To the right of the subjects
are noted the Professional Courses which prescribe the subject and the
year and term in which the subject is taught. Under the heading " Term
and Hours of Exercise and Preparation " the first number shows the
hours assigned to Lecture or Recitation in the term of fifteen weeks, the
second the time assigned to preparation. Underneath the first number
are the hours for laboratory, drawing or field exercises. To the extreme
right Is given the name of the teacher in charge of the subject.

CIVIL ENGINEERING - 1'00-1*99
Term and Hours of

BRwceis and Preparation iNstrucor
No. Subjis and Pts arIation Take by Year 1st Td in Chares

T'rm TSm
100 Survein and Plotting .... 1. XI. Xlii 1 80-48 .. Robbins

--- M4. V22 (Not open to
t etudents)

101 Surv e": and Pltting .... I, XI, XV, 2
M4, P22 (Not open to

Vol n a ltt, VI a
M4, D22 VI-A (op. 2,8) 2

1'08 Surveying .............. II, XVI 2
M4, D22 (Not open to
11ret year students.) IX-B. XV2 2

IV-A 8

1'04 Survoyl .......... (Elective)

stuaents entering the third

r05 P Y -. ........ I, XI, XVI 3
P'1 ,1efov152*(Open only
to studenta entering the
third yea.)

'06 Geodetic an Topographic I, XI. XVs a
Surveying
1106

*07 Geodetic Surveying ....... (Elective) 8
13. 1'06

10 Surveyin............XVII 8
M4, W22 t open to
fmt year students.) o

1'10 Su .rveyn.. .......... Ii, S
M4, 12, D22 XII
(Open to students entering
the third year.)

1,19 Astronomy and Spherical
Trigonometry ........ I I
M41 1100

VII Geodesy ................ I 
M02 and 1*12

r1:1. Advanced Geodesy........ I G(

1 .4t. . o..............V s 28
258

2-0
28

Summer 20- 5
80

Summer 20- 0
80

10-0

20
10-020
10-10
20

Camp Technology
25-0

30

Camp Technolgy

S 0-0
150

summer Mining
CampC

20

451-0 .. ..

0-80..

A) .. .. 804

.. .. 1418

Robbins

Hosmer

Howard

Howard

Howard

Hoamer

Hosmer

Hoamer

Eberhard

Roamer

Hoamm

Hosmer

Hosmer

0
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No. Suoeci and Preparation Taken by Y

1'18 Ma R a .d ToXo-

1'20 Railway Fieldwork ........ 1, XI. XVi I
1,1-08

1121 R10lwy and Highway Engi-
.ee .n............ I, s. XV1 8

111 a and Higway Engi-
neering............., Is, XI 8

2 120
1'22 Railway and a g... , XIV 8

121 o r 111
1'28 Ralway Dra .M . .. .. .. It, 1, XI 8

1'2,11 or11
1'24 Railway Drafting........ IS, ,. XI 8

128, 1*'8
1125 Engineering Construction

and Est mates........ I, XI XV:, 4
120,1-22, 2'20 Mi. Rng.

1'26 Railway Engineering ...... Isa 4
1'06

127 Railway Engineering ...... Isa 4

128 Raiway Design........... Ita 4
1'24, 1'*7

1,801 Advanced Railway Engi-
- . ............... I

l'802 Advanced Railway Engi-
neering I O
1'801

1*811 Advanced Railway Design . I G(

l'812 Advne way Design.. I
1'811, 1*80

1'85 Roads and Pavements..... 4
112, 1111 for XI kil a

1'86 Testing Hiyhway Materials Isb 4
1'88, 2-8

1*87 Hihway Transortation... Isb 4
251' 61, 8.7

1-88 Hyhway Design ........ Isb 4
24'87

1.89 orapidottc 20'8 Gr P tatica ........... I 2
8'02 (Not open to first
year students.) XVII S

1'40 Structures.. I IV-A, IX-B. 8
2'20. 2'211 RI, XVI, XVII

Mil. Eng. 4
1'401 Structures................ (Elective) 8

2'20, 2'211
1'41 Structures................ I IV-A XI, 4

1'40. 1'43 W. XVII
Mil. Eng.

1'42 Structures................ Ls. Mi Eng. 4
1'41 .

1'421 Structures ................ It, XI, XV: 4
1'41

1'422 Structures................ IV-A, XVII 4
M!411'43 Mterials ....... . ....... I IV-A, XI, 8
2'20 5V'

1-44 Stationary Structures...... III:,s 4
2'20

1'48 Theory of Structures.... II(O.D.)XIII-A (0
220 o ....iva.ent

1*46 Structurl* eign......XIII-A 0
1146

a8-0
24

Camp Technology
15- 8
60
80-0 .. ..

20-40

(A)

0-0
60

80-45

80-80

80-60

80-80

0-0
45

80-60

0-0
75

(A) .. .. 80-60

A) 0- 0
48

20-25
20-28

0-15
16
80-0

0-0
45

... 18-158
80

Summer 15-15
80
45-75

Summer 48-75
45-75

60-120

. 0-120

80-0W

30-60

15-80

80-46

0.90 .

. 0

Term and Hours
Exercise and Preparaon Itustrauo
ear Is# hd in Charge

Term Term

Howard

Babcock

C. B. Breed

C. B. Breed

C. B. Breed

Babcock

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

C. B. Breed

C. B. Breed

C. B. Breed

Babcock

Mitsch

Fife

Newell

Spofford

Spofford

Spofford

Spofford

Sutherland

?fS

Fife

Rif#

TW_ ' . " 4 . 1 11 11 - -- , , - -- - 777- - -_-- , ---- _ __'_ 7 '-' ; __' " ' ' -7
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No. Subeet and Preparation

1'401- Structural Design........ II(
1.45

1-48 Foundations.............. XV
1'40 or 1-44 I

1'481 Foundations and Soil
Mechanics ............. XV

1'491 Solltechanics........... I
2120

1'402 Soil Mechanics......... I
149

11501 B Design..........I, 3.1

1.102 Brid" Desv ............ It.1

1'511 Bridge Design............ Is

1'512 Bridge Design ............ Is
1'511. BPI1

1'2 Structural Design ... ,,.... XI
1'41

1'3 Structural Design ........ XV
141

155 Structural Design Advanced I
1'562

1'561 Advanced Structures...,.. I
1142 or 1'421 or 1'422,

'502 or 1'512 or 4'922
'562 Advanced Structures ...... I

1'561
157 Secondary Stresses........ I

1*40or 1451 or 1'A
1-581 Rein!reedConcrete Design I.

1,42 or 1'421 Mi

11582

1'60

162
183

1'64

1'70

1'71

1'731

1*782
1'732
1'75

1176

17

1'78

Reinforced Concrete Design I
1'581

Hydrographic Surveying ... 1, X
MI2. 1'0, 106

Hydraulics ............... I, I
2'16 or equivalent XV

Hydraulics............. .III
2'15 or equivalent Xi

Hydraulics..,, II
2-15 or equivalent VI-

VI
Advanced Hydraulics ...... I

1'62 or equivalent
(Open to undergraduates onl

Water Power Engineering.. Is
'62

Water Power Engineering .. Is
l'70, 141

Advanced Water Power En-
aIneering............... I
1'42, 171 1841

Advanced Water Power En-
neering.;............ I

Hydraulic and Sanitary En-
gineering............... Ii

1'62
Hydraulic and Sanitary En-

rin .............. Is
Banitary Engineering...... XI

1'62
Sanitary Engineering ...... XI

162

Term and Hours of
Exercise and Preparation

Taken by Year 1st Rd
Term Term

O.D.) G .. .. 0-0
45

4 15-15

II 4 45-75 ....

0(A) 45-90

0(A) .. .. 45-00

4 0-0
105

4 .. .. 0-0
75

4 0-0
10

4 -. .. 0-0
90

4 .. .. 0-0
90

4 0-0
60

G(A).... 0-0
120

G(A) 45-135

G(A) .. .. 45-135

G(A) .. 30-0

G(A) 0-30
90

i. Eag. 4 0-30
90

G(A) .. .. 80-0

I, XVI 3 Camp Technology
15- 5
55

X-B, XI, 3 ,. .. 45-75 G
II
IV-A 4 30-45 .. . .

III
VI. XVs 4 45-90 .. .. G
A (A) 5 Summer 45-90
-A(B), XVi 4 .. .. 45-90

G(A) 20-60 ....

y on petition.
4 45-90

4 ., .. 30-45
60

G(A) 45-90

G(A) .. .. 4-0

4 60-75 .

4 .. .. 60-75

4 60-76

4 .. .. 45-60

Instructor
in Charge

Fife

Tersaghi

Tersaghi

Tersaghi

Terzaghi

Mirabelli

Mirabelli

Mirabelli

Mirabelli

Mirabelli

Mirabelli

Sutherland

Spofford

Spofford

Fife

Sutherland

Sutherland

Liddell

. E. Russell

. B. Russell

. B. Russell

B. Russell

Barrows

Barrows

Barrows

Barrows

R. G. Tyler

R. 0. Tyler

R. G. Tyler

R. 0. Tyler
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No. Sue and Preparation

1'79 Hydraulic and Sanitary
M e ig ................. I,
1*75

180 Sanitary Design .......... X
1*76 or 117

1*811 Advanced Sanitary Engi-
neering................ XI
115 or 1'77

1'812 Advanced Sanitary Engi-
neering................ XI
1*8111*851 Advanced Water Power De-
sign................... I
1'731

'82 Adv d Water Power Do.
. ............. ... I

1'881 Advanced Sanitary Design . XI
1*811

1882 Advanced Sanitary Design . XI1'81A

No. S

4 .. .. 0- 0
80

4 .. .. 0-0
90

G(A) 80-60 ....

G(A) .. .. 80-80

G(A) 0- 0
90

G(A) .. ..

G(A) 0- 0
90

G(A) .. ..

0-0
90

0-0
90

MECHANICAL ENGINEERING - 200-2-99
Term and Hours of

Rsercise and Preparaion
il~ed and Preparation Taken by Year 1s4 Ad

Term Term
2'00 Mehanm.... ........... VI VI-A 2 4-90

DU, ,M11. Xll, 'XV,, XVI2 01 M ech .. . I III .Wit, X .
DI,. D21, Mll Viii "xiV, XV, - swn

IX-B 2 80-0
2'011 Mechanism................XI 2 30-45

DI, D21, M1
2'02 Mechanism............... XVi 2 30-80

DI1, D21, M11
2'03 Mechanisms ............. II (A.0) 4 80-30

60
2'04 Mechanical Engineering

9 pment.......... .

2'03 Mechanism of Machines.... 1 8 3 0-30
2 6 M2'00 s0206 Mechanism of Machines.... 11 (0.D.)(T.D.)G 80-80

2'00
2'07 Automatic Machinery...... I (T.D.) 0 45-45

0'06, 221
2'08 Automatic Machinery .... I. I (T.D.) G ....

2'07
2'09 Desi of Automatic Ma-

ChfU . ................. G(A).
9'05 (, 2'8502'10 Mechanica Engineering
Drawing ............... II, XVI a 0-0
D12 D22. V'0 g0

2'101 Mechanical Engineering
D ............ XIII 2 0- 0
D12, D2 *00 00

2'11 Meca clEngineering
Draw .............. XV 8 Summe

212 M hanIlingineering and
c Drawing....... VI 2 1-0

D1I, U, S'00 105
2'121 M !ehaw Engineering and

oa ehl age....... VI-A, IX-B, 2 15- 0
DI Di', 100 XIIII 78

S M .Drawing ......... H. XVI 2 ....
121

80-00ner 808

18- 0

15-0

4 0

0-0
180

r 0- 0
75

15- 0
75

Term and Hours of
Exerciseland Preparation" Instructor

Taken by-2 Year ist .d i in Charge
Term Term I

Reynolds

Reynolds

R. G. Tyler

R. 0. Tyler

Barrows

Barrows

R. G. Tyler

R. G. Tyler

Instructor
in Charge

Merrill
Merrill

Merrill

Merrill

Swett

Taft

Swett

Swett

Swett

Swett

Swett

James

James

James

James

Jameg

q7M ,-- _ _ _ --- ...... .........
, RTT, _ . __
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Term and Hour 
Bweris and Preparaou Instraor

No. SuWe* and Preparaiion Taken by Year Is$ Od in Charge
Turn Tern

2'181 Machine Drawing ......... XV1 8 0- 0 .. .. James
D12, D21 75

t14 Machine Drawing ......... IIIs 8 Bummer 0- 0 James
D 2 60

W15 Apped Mechanics (Statics
and Kinetics)......... LI IX-B .. .. 45-90 Johnston
M21, 8'02 X E. XVI, XVII

I 3 45-90I'Y. I 45-90 ...

'18 Apnied Mechanics (Statics) VI XIII, XV 2 .. .. 30-60 Johnston
M12, 8'02 XIV I 80-60 .

VI-A I 80-O .
W17 Applied Mechanics (Statics-

trength of Materia) 45-75 .. .. Johnston

W18 A OdMechane (Strswt
iaco)............. IV 2 .... 48-75 Johnston
'*17

2120 Applied Mechanics (Strength
of Materials............ 1 11 IV-A, VI 3 45-90 .. .. Johnston

215 or 2-16 VI-C B X
X, kill, V, XVL XVII
IV-A 0 .... 45-90
III, XIV 8 .. .. 45-90
VI-A (A) 8 Summer 45-0
Mil. Eng. 4 Summer 45-90

2*21 Apfied Mechanics........ XVI 3 .. .. 45-75 Fuller
Mil. Eng. 4 Summer 45-75

'211 Ap? Mechanics ....... IV-A .. .. 45-90 Fuller

222 Applied Mechanics ....... V IA 8 . . .. 45-75 Puller
W20 VI-A (A)2) 4 45-75 .. _

VI-A (B 1 2) 4 Summer 45-75
2-221 Applied Mechanics..... ... , e, . . . 45-90 Fuller

2251 Dynamics of Machines..... 1 XVI 4 80-60 .. .. Riley
2-21 .(O.D.) (T.D.)G 30-0O

2'252 Dynamics of Machines, Ad-
vanced ................ 040 .. .. Riley
2151 or equivalent (0. B. Co.)

W254 Dynamics of Engines ...... T(A. E.) 0 30-60 .. .. Riley
2251 it G(A) 30-O

2255 Dynamics of Engines....... XVI 0(A) 80-80 .. .. Riley
2254 or equi-alent

2'26 Mechanics of Eineering., 1 4 .. .. 45-90 Fuller
2-25

2'71 Theory of Elasticity ....... II (A.0.) 4 60-120 .. .. Puller
M72

2'272 Theorv of Elasticity ....... II (A.O.) 4 .. .. 80-60 Fuller

21281 Advanced Mechanics and
Theory of Elasticity .... II G(A) 45-120 ,. .. Fuller
2'26 11 (0.D.) G 45-120...

2'282 Advanced Mechanics and
Theory of Elasticity. .... I G(A) .. .. 45-120 Puller
2281 I1 (O.D.) G .. -. 45-120

228a Mechanics Advanced ...... 0 G 15-45 ,. .. Puller
(G. B. Co.)

2284 Theory of Elasticity...... II G 45-120 Fuller
(G .Co,)

29 Interior Ballistics........I. . (O.D.) G .. .-. 80-45 Johnston
M22, 215

'80 Materialsof Engineering... 11, X1IIt. XVI 8 .. .. 30-30 H. W. Hayward
220 or 000 Mil. Eng. 4 G. . 30-80

801 Materials of Engneering... TI (T.D.) 0 30-30 . . . . H. W. Hayward
'808 Materials and Testing..... Elective G .. .. 0 -45 H. W. Hayward

2'21 2'86 2843 105
lot Materials o'' Engineering ... 8XV. 15-30 .. . H. W. Hayward

210 or A'O XI, A 15-80
81 Physical Metallurgy......, (0.D.) (T.D.) 0 0-80 .. . . Williams



258 TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation lnstructor

No. SubJect and Pre paration Taken by Year Is$ hd in Charge
Term Term

2'882 Physical Metallurgy ....... II(O.D.) (T.D.)G .. .. 15-30 Williams
2'881 105

2383 Physical Metallurgy....... (Elective) 0 15-45 .. .. Williams
16'86 30

2'841 Physical Metallurgy....... II G(A) 15-30 .. .. Williams
'30 135

2'842 Ph sical Metallurgy ...... G(A) .. .. 15-30 Williams
8341 135

2'85 Testing Materials Labora-
tor... . II, XVI 4 0-80 .. .. H. W. Hayward

60
2'86 Testing Materials Labora-

tory.................. XIIII 4 0-15 .. .H. W. Hayward
2'20 and 2'30 or 2'31 30

XVs 8 .. 4. 0-15
2'861 Testing Materials Labora- 30

tor ................. IV-A, Mil.Eng. 4 0-30 .. .. H. W. Hayward
20S .30

2'862 Testing Materials Labora-
tory, Concrete .......... IV-A, Mil.Eng. 4 30-15 .. .. H. W. Hayward
2'20

2'37 Testing Materials Labora-
tory.................I 8 .. .. 0-10 H. W. Hayward
2'20 1st 10 w.) 20

8 .. .. 0-10
(. 5 W.) 20

X, XI, XIH:I 4 . . 0-10
(1st 10 W.) 20

VII 4 0-10
20

XV1, XV8 8 .. .. 0-10
(1st 10 w.) 20

2'871 Testing Materials Labora- VI-A(A) (1,2) 8 .. .. 0-25 H. W. Hayward

22 .................. (1. w.) 20
2'381 Testing and Examination of II G(A) 0-30 .. .. H. W. Hayward

Materials, Advanced .... 60
2'21. 2'85 2'856

2882 Testing and Examination of
Material, Advanced..... II G(A) .. .. 0-30 H. W. Hayward
2-881 60

2'390 Reinforced Concrete Design XVII 4 0- 0
and Laboratory ......... 105 .. .. Peabody

2'391 Reinforced Concrete Design. IV-A 4 0- 0 .. .. Peabody
2'211 105

2'392 Reinforced Concrete Design. IV-A 4 .. .. 0- 0 Peabody
2'391 90

2'393 Reinforced Concrete Design,
Advanced.............. (Elective) G 0- 0 .. .. Peabody
2'892 100

2-394 Concrete Research ........ (Elective) G 0- 0 .. .. Peabody
2'362 100

2'395 Concrete Buildings, Design
and Specifications....... Mil. Eng. 4 .. .. 60-80 Peabody
2'21 or 2'211

240 Heat Engineering .. II IX-B XIII,8 45-90 .. .. Berry
M22, 804 X , XVI

II(T.D.) G 45"0
2'41 Heat Engineering ......... II, XV 8 80-30 .. .. Miller

0*40
2'42 Heat Engineering ......... II IX-B,XIH, S .. .. 45-75 Berry

2*40 XVI I
II (T.D.) G .. .. 45-75

2'421 Heat Engineering......... XVs 8 .. .. 45-75 W. H. Jones
240

2'43 Heat Engineering......... 1 4 30-60 .. .. Berry
242

244 Heat Engineering. ......... III, X, XVi,s, 3 45-75 .. .. Taft
M22 8'04 II. 4 45-75 .. ..

2'441 Heat En 'ring ... . VI,VI-A(B) (1,2)8 45-90 .. .. Taft
M22. -04 VI-A(A) 8 Summer 4-90



-- .- - -U-- - rt ~-. -.--

MECHANICAL ENGINEERING

Term and Hours of
BXercse and Preparaion

No. Subjec$ and Preparation Taken by Year Ist d
Term Term

2'45 Heat Engineering ........ Ills X, XV, 1 .. .. 45-75
2." IIIIs 4 .. .. 45-75

2451 Heat Engineering......... V I-AA) 8 .. .. 45-0
2'41 VI-A(B 1,2) 4 Summer 45-90

VI-A(A (1,2) 4 45-90...
W46 Heat Engineering ......... X 00-105 .. .

M22,g04 . i Summer 60-105
Ch.m.W k . 0 '0-105 ....

':461 Heat Engineering......... (A.O.) 4. 45-0
'47 Heat Engineering ......... I, XI 4 .. .. 80-45

246 Mil. 4 Summer 80-45
Chem. War. .... 80-45

2471 Heat Engineering ......... II(A.O.) 4 .. .. 45-60
#461

248 Internal Combustion Engines XIH.A 4 ,,.. 15-30
2'49 Ref rieration........... Ili 4 .... 45-7

2'501 Advanced Heat Engineering U 0(A) 45-135 ....
248

W02 Advanced Heat Engineering U G(A) .... 45-185
W501

2'08 Advanced Heat Engineering U 0 45-120 ....
(G. E. Co.

2a1 Torpoes .............. I. I(T.D.) G . . 0 W
2*40

2'58 Power Plant Design....... 1 4 .. .. 0-0
241 and 242 60

2'50 Mechanical uipment of
aulins Hetin and

Ventilat on.......... IV-A. XVII 4 .. .. 60-45
M22, 804

2601 Engineering Laboratory.... IH 4 0-60

20(T.D.) G 0-60

2602 Engineering Laboratory.... He...,, .. 0-0
T-60160

2'08 Engneering Laboratory.... It, s, , Ord. 4 ,. . 0- 0
2601 so

21611 Engineering Laboratory.... II:,s 4 .. .. 0-15
80

2*40 or 2144 1Il, XIII 8 , ., 0-15
30

2'612 Engineering Laboratory.... XIII 6 0-30
611 80

2'18 Engineering Laboratory.... XlIII 4 .. .. 0-30
2612 80

2'614 Engineering Laboratory.... XVs 4 0-45
40 60

2'615 Engineering Laboratory.... XVs 4 .. .. 0-30
1 or 2'614 80

2-62 Engineering Laboratory .... IX-B, X 4 0-30
60

240 or W44 XVI 4 .. .. 0-80
60

V621 Engineering Laboratory.... VI 4 .. .. -
2'4" or 2441 4

VI-A (A) 6 Summer 0-80
45

2'8 Enneering and Hydraulic
" aboratory............ I, .XI, XVa 4 .. ,, 030
2'44 or 2146 80

'681 Engneering and Hydraulic
boratory..........Is. Mil. Eng. 4 .. .. 0-48

2'44 or 248 45
2'4 Refrigeration Laboratory... U, 4 .... 0-80

an48 d 2,601 80
w Pw Laboratory....... I(A.O.) 4 .... 0-80

2481 80
Chem. War. G .... 0-30

80
081 Gas REgine Laboratory.... Elective Summer 0-0

198
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lnstructor
in Charge

Taft

Taft

Miller

iler

Miller
minler

Riley
Berry

Berry

Berry

Berry

Berry

Miller

Holt

aMes

names

Bames

Banes

Eames

Eames
Eames

Eames

Eames

Eames

Bames

Palm



TABULATION OF SUBJECTS

No. Subject and PreparaIes

982'661

2671
2#672

2681

W691
370

2'71

'1 11

2*1712
21721

21722

2'781
2182

2141
2742

2-748

2'75

2161

21702

217

2181

2-792

2801

9802

2'11

2'812
9'84

2'841

9.842

2*848
-850 Automatic Machinery ..... 1Ie.

3105. 21

Automobile Laboratory.... Ii
2-601, '79

Maintenance and Operation
of Automotive Equipment
279

Engine Testing..........

Motor Vehicle Testing..... II
2801 and 2'071 i

Aero. Engine Laboratory... Ele

Ar. Engine Laboratory. .. H (1

M .......f .201.

Machle Dei ..........
270, 221

Machine Design..........IH,

M.Aie e ..........
21711

Machine Design.......... XV
20

Machne Design .......... XV
21

Machine Design.......... XV
Machine Design.......... XV

2781
Machine Dig, Advanced. II

2171 or 211
Machine Design, Advanced. It

2741
Machine Design, Advanced. II

Machine Design, Advanced. I(

Macine Design.......... 1(

Machine Design.......... I
2'761

Eung Design .......... its

Industrial P ots........ II
2'71

Industrial Plants.......... .I
'781

Gasoline Automobile ...... 1i
2'42

Automotive Engineering ... It
225,219 iH

Automotive Engineering ... II
21801 iH

Automotive Design........ It
V'801

Automotive Design........ I(
9'805

Heat Treatment.......... Il.,
280

Heat Treatment.......... I(

Heat Treatment .......... H(
284

Heat Treatment........,. it

Term and Hours of
Bxercise and Preparaion Istrclor

Ten by Year is d in$Charg
Term Term

4 .... 0-0 Pales
80

G(A) 80-20 .. P.. ales
) 80-20 ....

L.) G 0-30 .. Fales

G(A) 10-46 Fales
65

A.B.) 0 .... 10-45
66

ctive 0 0-0 .. P. Fales
60

r.D.) G .. 0- 0 Fatoe
80

8 .. .. 20-0 Swett
40

... , Ord. 4 0-0 Haven
90

O.D.) G 0-0
90-

4 0-0 .. .. Haven

4 0-0 Haven
80

a 4 80-0 .. Haven
80

4 .... 80- 0 Haven
80

I 4 80-0 .. Haven
I .. .. 80-80 Haven

O(A) 45-80 .. .. Haven
75

O(A) 45-80 Haven
75

G .. 45-0
75

.D.) G .... 4- 0 Haven
105

r.D.) 0 30-80 .... Haven
60

r.D.) 0 80-80 Haven
60

4 30-45 Riley
60

4 .. .. 45-45 Haven

... 4 .. .. 60-0 Haven

4 .. .. 45-45 Park

G(A) 45-00 .. .. Park
(A.E.) G 45-0

G(A) .... 45-90 Park
(A.E.) G .... 45-0

.. ) 0-0 .. .. Park
120

A.E.) 0 .. .. 0- 0 Park
180

1 4 0-0 .. .H. W. Hayward
80

O.D.)(T.D.) G 15- 0 .. . W. Hayward
30

A.B.) 0 15-0 .... H. W. Hayward

80Blective) . .. 15- 0 H. W. Hayward
(( t . Co.) 80

.(Elective) 4 .. .. 80-80 $we
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MECHANICAL ENGINEERING

No. Suldeae ond Preparation Ten by V

'81, Fire Prot' tion Engineering III 4
2'08 Ile4 lective)

US Looomoti. Engineering.... I leotve) 4
21251

V584 Mj m qimn of
di .. u.pment.. IH... (Elective) 4

2'42
588 Steam Turlne EngIneering U,,... (Elective) 4

342
2188 Heat Treamnt.......... U1.., (ElectIve) 4

WOO
h Ord. 4

2'867 Heat Treaunent .......... MU. Bug. 4
2'80

T5 Inspection Methods ....... 1 (Elective) 4
2,951

2'86 Heat Treatment and Metal.
log phy ............. 1 0

II (A.E.) G
2'861 Heat Treatment .......... (Elective) 0

838 2*87
81S7 Textile Englneering..,.... H4

2'05
2'88 Ordnance Engineering 1. Ord. 4

W21 or '2 1
2891 Mechanics. .............. H(A.O.) 4
2'892 Ordnance Problemp ....... 11 (A.0.) 4

2271
2'90 Po g.................. I, XVI S
2901 Fogi.n ... ,............. Il, XlIi 2

XII, 3

2*902 Fogi .................. XIII, 2
291 Foundry.................iI, XVI S

D12

'911 Foundry ................. IV-A 2
D1.2

21912 Foundry................. XVs
Di

VI, XIIII a

XIII 4

292 Pattern Making.......... I, XVI 2
2,91

3.921 CA3  tr ........ XVII 8
M19a1 M 6i Laboratory.'. VI S

3'943 Mache Tool Laboratory.. VI S
3'981 MIMI Tool Laboratory.. 1, XIII, XVI a
3*982 Machine Tool Laboratory.. 1I, X1I1i, XVI 8

9 1
'90 ML ne Tool Laboratory.. VIII, IX-B 3

D12
XIV 3

$*"1 Mfhine Tool Laboratory.. XVa a

XIII, 4

8IV M ffa Tool Laboratory.. XVs 8

Term and Houirs of
Exuecise and Prepration
ear it Ad

Trn Trn
80-80

.... , 84

Inxscww
its Chag$

Haven

Puller

80-80 Holt
10-S0 Taft

1- 0 H. W. Hayward

1- 0

0- 0 H. W. Hayward
so
80-30 Buckingham

(A) .... 15-20 William
45

.. .. 15-20
45
15-30 H. W. Hayward
45
3 80 0 Haven
60
45-45 Puller
s0

Summer 190-45 Fuller
120- 0 Fuller

0- 0 Lambiri
45

0- 0 .. .. Lambirth
30

0-0

.. 0-0 Lambirth
80

0-0 .... O'Neill

0-0
60
0-0 O'Neill

so
Summer 0-0 O'Neill

80
0-0

80
0-0

80
. .. 0- 0 O'Neill

g0
30- 0 O'Neill

15-0 . .. Littlefeld
45

5-0 English
25

30-0 .... H. Smith
60
.... 15-0 R. H. Smith

45
15-0 R. H. Smith
45

15-0
45
.. 1.. 0-0 R. H. Smith
(first 10 weeks)
.... 15-0

18
Summer 10-0 R. H. Smith

So
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TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation luestruor

No. Subject and Preparation Taken by Year 1so Rd in Charge
Ter.m Term

2'972 Machine Tool Laboratory... XVs a .... 15-0 R. H. Smith
2'971 80

2'98 Production Methods ....... 11 4 .. .. 15-15 R. H. Smith
2'952

2'981 Manufacturing Processes... 11 G(A) 45-15 .. . R . H. Smith
2'952 1H (A.E.) 0 45-15

2'99 Metrology and Dimensional (Elective) G 45-90 .. .. Bucklngham
Engineering Standardization
2'951

MINING ENGINEERING AND METALLURGY - 8'00-99
Including Petroleum Production

Term and Hours qf
Exercise and Preparation Instructor

No. Sufecs and Preparation Taken by Year is$ Rd in Charge
Term Term

801 Mining Methods.......... Iii, a 78-48 .. .. Hutchinson
110, 8'04, 12'01

8'02 Mm n Methods......... IIIi, 8 .. .. 60-48 Hutchinson
8'1

8'08 Economics of Mining...... HIs 4 60-45 .. .. Hutchinson
8-92. 80 821

04 Ming, Prciples of...... IIIs 4 .. .. 45-60 Hutchinson

8'10 Mining, Elements of ....... 8 80-80 .. .. Hutchinson
III, 4 80-80 ...

8'001 Mining Engineering, Ad.
vanced................ IIH O(A) + .. .. Hutchinson

8'062 Ming Engineering, Ad-
vanced................ Hit G(A) .. .. + Hutchinson
8'04

8'08 Mining Practice ......... III1. 8 Summer 0- 0 Hutchinson
45

1'10 XII (Optional) Summer Mining Camp
8'9 Mining Law.............. IHi G(A) 80-120 .... Hutchinson

8104
8'101 Mine Valuation........... 0I: G(A) 45-120 .. .. Hutchinson

8104. 808
8'102 Mine Valuation........... III 0(A) .. .. 48-120 Hutchinson

8'101
812 Economics of Mining, Ad-

vanced................ III G(A) .... + Hutchinson
8'04

8'31 Ore Dren.g..........I 8 .. .. 45-80 Looks

892 Ore Dressing Laboratory... it 8 .. .. 15-80 Locke8.1, 8'1, 8'18 60
8'28 Ore Dressing ............ I., XII 8 .. .. 20-30 Lock

12,01 25
8'241 Ore Dressing, Advanced... III G(A) + .. .. Locke

8'21, 8'22; or 8'23
8.242 Ore Dressing, Advanced... III: G(A) .. .. + Locke

8'21,8'22, or 8'28
8'281 Theory and Practice of Flo.

taion................. I1 0(A)80-0 .. .. Locke
8'1. 8'2; or 8'28

8'282 Theory and Practice of Flo.
tation................. III 0(A) .... 80-60 Loks
811,8'22; or 8'23

8-26 Ore Dressing, Economics... III O(A)Either term80-60 Locks
'21, 8'22; or 8'23

8'271 Ore Dressing. Design...... III G(A) 30-60 .. .. Locks
8'21, 8'22; or '23

8'272 Ore Dressing, Design ,..... III O(A) .... 80-60 Locks
8'21, 8'22; or 8'23

+ Time specially arranged.
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NO. S

MINING ENGINEERING AND METALLURGY

Term and Hours of
Bxerdse and

Wedt and Preparation Taken by Year 1st Dd
Term Term

3'81 Fire As.I ............. HI'let 80-803 It XI (Elective) 60
5'82 Fire Asa and Metal.

lu al M ratory...... XIV (Elective) 4 80-0

8'881 FIe Assing, Advanced... III O(A) 90- 0
1 105

8'882 FireA ss Advanced... III 0(A) ..

841 Me u is Copper, Lead,
so.............. I, 1 80-45

S12'01. 8'60 70
8411 Meta:ury Copper, Lead,

etc...... .......... III 60-45
v'a. 1201, o0 80

8412 Mgtallurgy: pper, Lead
Zinc, etc............Ilt 4 80-45,
518,12-01 25

U'42 Metallurgy. Gold and Silver 111, 4

8'48 %Iron and Steel. Ills 4 105-48

8'481 Metallu Iron and Steel. Ills 4 45-45

8.482 Metallurgy: Iron and Steel. 11s 4 80-15
5.02

8'44 MetAur General, Zinc
and nor Metals.. I 4..
8'411, 8'481

'45 Mea gy, Heat Treatment
of tee ............... 111 4

1-p, 8'61, 8'12
8'46 MOMurgy of Common

Metals................. V ective) .
XI i.. 4

8101 Metallurgy: Iron and Steel,
Advanced .............. Ils G(A) +
8'48

8'502 Metallurgy, Iron and Steel,
Advanced. .......... Ills G(A)
8148

8'511 Metallurgical Plant Design. Ills 0(A) 195- 0
841, 842. 848

8'512 Metallurgcal Plant Design. IIII G(A)
8'41,84 8'48

8'591 r;l Metallurgy, Ad-
dvaned ...... ,.... Iris G(A) 45-90

&*44
8'522 General Metallurgy.

Advanced.............. IIs G(A)
81"4

'81 Nopi.erroua Metallurgy,
dvanced ............. Ils G(A) +

8'4, 3-42. 8'44a'88 Non-Perrous Metallurgy,
Avanced............. IIh G(A)

8'841 Gold and Slver Metallurgy,
Advanced............ IlI, G(A) +
8'42

8'542 Gold and Silver Metallurgy,
Advanced........... Ills (A) ....

8'42
8'56 Metallurgical Plants....... IIs(Blective) 4

8*41, 8'42, 3'48
0 etallurgical Plant Visits .. U1s 4 Summer

8 t et omhy ......o.... His 8 . .
8,011 5188'

Metallogrphy............ XIV 4
6,18

V 4 80-15

+ Tim specially arranged.
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Instctor
in Charge

Hugbee

Bugbee

Bugbee
Bugbee

Hayward

.. .. C. R. Hayward

90- 0
105

C. R

80-80
45

C. R. Hayward

Bugbee

Waterhouse

Waterhouse

Waterhouse

60-45 C. R. Hayward

80-15 Waterhouse

45-45
45-45

105- 0

C. R. Hayward

Waterhouse

Waterhouse

Waterhouse

Waterhouse

, . . C. R. Hayward

45-90 C. R. Hayward

C. R. Hayward

+ C. R. Hayward

Bugbee

+
45-45

80-30
80-15
45
.0-1
so

Bugbee

Waterhouse

C. R. Hayward
Waterhouse

Williams

.. ..



TABULATION OF SUBJECTS

No. SONdec and Preparation

8'612 Metaoo1graphy............ VI

8'881 Ph CMetallurgy
8 Xvanced.............. III

8*662 Phio!Metallurgy

8366 Ap1 ltlons of Metiallog-
raphy.............. I
81, 8'611 or 8612

81 Element. of Petroleum Engi-

8'82 Blement. of Petroleum Engi.
neering................ III
8'81

8-8 Petroleum Production and
Utilization............. III
8'82

8'86 Petroleum Production and
Utilization............. II
8'85

889 '41 Field Visits ........... III
10

8'901 Oil and Gas Land Valuation III
886, 83893-902 Oil and Gas Land Valuation III
8'901

8'911 Advanced Petroleum Engi-
neering................ Ir
3'86

8'912 Advanced Petroleum Engi-
neering............. )

8
8'92 Oil and Gas Law..........IH]

3'6
8'93 Oil Well Waters.........

8'86

No. SuWeca andP

4'021 Freehand Draw

4'02P Freehand Draw

4081 Freehand Draw

4'082 Freehand Draw

4041 Preehand Draw

4'049 Freehand Draw

4'069 F Dr

4 I .....

+ Thne specially

Tem and Hours Of
Buesiss and Pre~aralion

Taken by rear .s$ U
Term Term

II 4 .. .. 80-18
18

s 0(A) + ....

.8 G(A).... +

G(A)Either term 0- 0
75

. 3 90-45

8 .. .. 60-45

.8 4 75-30

s 4 .. .. 75-80

4 8 Summer 50- 0

4 G(A) 45-120

to G(A) .. .. 45-120

Is G(A) +

G(A) .. ..

O(A) 80-80

G(A) .. .. 80-80

ARCHITECTURE - 400-499
Trn and Hours of

Buerise and Preparatios
reparation Taken by Yom Is$ Adr

Temn Tom
ing........ IV 1 0-0 .... W

60
ing....... IV a .. .. 0-0 W

60
ring........ IV 8 00.. .. W

60
ring........ IV .. .. 0-0 W

60
ing........ IV 4 0-0 .... Wgo
ing........ IV 4 .... 0-0 W

go
ring and Deco-
........... IV 0(A) 0-0 0 W

90
ring and Dean-
...... IV 0(A).. 0-0 W

............ IV 1 90-0 ..
.XVII 1 .. .. W- 0
.IV 1 0-0 ....

arranged.
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Inulrmlte
in Charge

William.

Waterhouse

Waterbouse

Homerberg

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Mann

Instrucor
in Charge

. F. Brown

. F. Brown

.F. Brown

.F. Brown

F. Brown

F. Brown

F. Brown

.. Brown



ARCHITECTURE 265

Term and How* of
Rxercise and Preparation Instructor

No. Subject and Preparalion Taken by Year Ist Rd in Charge
Term Term

4'072 Modelling ................ IV 8 .. .. 0-0 Larsen
45

4'081 Color: Theory and Ezercises IV $ 15-48 .. .. Robinson
4'082 Color: Th ry and Ezercises IV 1 .. .. 15-45 Robinson
4091 Color: Dgn and Applica-

tion ............... IV 4 15-60 .. .. Hewlett
4'092 Color: Design and Applica.

tion ................ . 15-60 Hewlett
410 Architectural Drawing..... XVII I .. .. 45- 0 Beckwith
4'11 Shades and Shadowa ...... IV 1 0- 0 .. .. Gardner

45
4'12 Perspective............... IV 1 45- 0 .. .. Beckwith

4-08 or D311
4'18, Perspective............... IV-A 2 15-45 .. .. Lawrence
420 Office Practice ............ IV 2 .. .. 75- 0 Jenney
421 Office Practice............ IV 8 Summer 100 hours Jenney

4'711. 4'018
4'22 Office Practice............ IV-A a 90- 0 .. .. jenney

41212
4'23 Office Practice .......... (Elective) Either term 90- 0 cney
4241 Professional Relations ..... IV, IV-A. XVII 4 15-15 .. . nney
4'242 Professional Relations.:IV, IV-A 4 .. .. 18-1i econey
4'25 Estimating ............ IV-A 4 15"0 .. .. enri

420, or '22, 4'81 or
4912

4811. Theory of Architecture .... IV 1 15- 0 .. .. Beckwith
4'812 Theory of Architecture . ... IV 1 .. .. 15- 0 Beckwith
4-021 Theory of Architecture ... IV 2 15-15 .. .. P. J. Robinson
4'822 Theory of Architecture . ... IV 2 .. .. 15-15 P. J. Robinson
4'31 Theory of Architecture .... IV 8 15-15 .. .. Gardner
432 Theory of Architecture .... IV 8 .. .. 15-15 Gardner
4'411 Architectural History ...... IV 1 80-0 .. .. Putnam

IV-A 2 30-60
4'412 Architectural History ...... IV 1 .. . 80-00 Putnam

IV-A' 2 3.. 0-00
4'418 Architectural Drawing..... XVII 2 30-O . C. H. Walker
4421 Architectural History. IV 15-30 .. .. Putnam

IV-A a 15-30
4'42 Architectural History ..... . IV 2 .. 15-30 Putnam

IV-A 8 . .. 15-30
4-461 European Civilisation and

Art................ IV, IV-A 3 45-60 .. .. Sumner
El1

4'482 Eurpean Civilization and
Art................. IV, IV-A U .. .. 45-80 Sumner
4461

41471 European Civilization and
Art ................. IV 4 46-60 .. .. Sumner

4472 European Civilisation and
Art.................. IV 4 .. .. 45-SO Sumner

4481 Europn Civilisation and
Art C.....t........ IV G(A) 30-60 .. .. Sumner
4'472

41482 Euron Civilisation and
Ar .................. IV G(A) .. 0.. 30-0 Sumner
4'481

4*40 History of Renaissance Art. IV 4 ... 15-15 Walker
44 hlo by of Architecture IV 4 . .. 5-0 Walker

46 A onPlnig... .IV 4 80-45 ... T. Adams
4 own Dela.......IV 1 ... 0-0 Beckwith

180
4721 Design II ............. IV 2 0-0 .. .. P. 3. Robinson

4712 180
4'722 Design 1................ IV I .. .. 0-0 P. J. Robinson

421 22G
4'781 Del I............... IV l0-0 Gardner

4'782 De ignI.............. IV 8 .. .. 0-0 Gardner
4781 225

4-141 Design IV............... IV 4 0-0 .... Cash
&' 845



TABULATION OF SUBJECTS

No. Subjec and Preparation T

4142 DesinIV................ IV
4'741

41751 Design V ............... IV
4'742

4'782 Desiun V................ IV
4'751

4'80 Building Construction ...... IV
IV-A

4'811 Constructive Design ....... IV
2'17, 2'18

4'812 Constructive Design ....... IV
4'811

4'90 Structural Drawing ....... IV-A
D22

4'911 Structural Design ........ IV-A
490. o-20

4'912 Structural Design ......... IV-A
4'911

4121 Structural Design ......... IV-A
4'912, 140

4922 Structural Design ......... IV-A
4'921

Tem and Hours of
Exeresse and Preparation Instructor

Aen by Year ist Rd in Charge
Term Term

4 .. .. 0-0 Cash
875

0(A) 0- 0 .... Carlu
540

G(A) .... 0-0 Carlu
540

3 15-15 .. .. P. W. Norton
2 15-15 . .o.
8 90-0 P. W. Norton

8 .. .. 105- 0 P. W. Norton

3 .. .. 15-0 P. W. Norton
48

8 105-0 .. .. W. H. Lawrence

8 .. .. 180-0 W. H. Lawrence

4 120- 0 .. .. W. H. Lawrence

4 .. .. 195- 0 W. H. Lawrence

CHEMISTRY - 5*05'99
Term and Hours of

Exercise and Prefparation Instructor
-Vo. Subject and Preparation Taken by Year Ist Rd in Charge

Term Term
V'00 Chemistry .............. Entrance Summer 50-70 Blanchard

50
8'01 Chemistry ............... All courses 1 60-75 .. .. H. M. Smith

5'00 except IV 60
5'02 Chemistry ............... All courses 1 .. .. 60-78 Mueller

5'01 except IV 60
8-04S Chemistry ...... ........ II (A.O.) Summer 90- 0 Schumb
5'06 Inorganic Chemistry . . . . V 4 .. .. 45-45 Schumb

513 Chem. War. 0 45-45
X (Optional) 4 . . . . 45-48

'08 Preparation of Inorganic
Compounds ............ (Elective) G .... 15-15 Hall
&'12 605*09 Theories and Applications of
Catalysis............... V 0(A) .... 80-30 Underwood
5-50. 5502

510 Qualitative Analysis ...... V, X 2 Summer 45-60 William#
165

&'02 V, X Elective 2 45-60
165

-101 Oualitative Analysis....... XIV, XV 2 Summer 45-30 Williams
5'02 XIVXV, 1385

(Elective) 2 45-30
135

5'11 Qualitative Analysis....... III IX-A, XI, 2 80-80 .. .. Williams
8'02 X1 75

VIIVIII, IX-A 2 Summer 30-80
75

5-12 Ouantitative Analysis ..... V, XIV, XV* 2 30-30 .. .. Williams
8'10, 5'101 or 5'11 75

III,IX-A, a .. .. 80-30
XI XII 75
VI1 2 Summer 30-30

75
5'121 Quantitative Analysis ..... X 2 45-45 .. .. Williams

5-10 90
5'18 Ouantitative Analysis ..... U .. XII 8 30-30 .. .. Wi

5'12 75
V, XV a .. .. 80-30

75
58181 Ouantitative Analysis ... X .. .. 15-15 W

8'121 75
'182 Quantitative Analysis. XIV a .. .. 15-18 W

'12 48

266



CHEMISTRY

Term and Rosu of
Exercise and Preparation lnstructorNo. Ssuleel and Preparation Taken by Year Is$ Ed in Charge

Term Term
5'14 Industrial Applications of

Quantitative Analysis ... V 8 45-45 .... Wiliama
5'16 Analytical Chemistry...... X-A 4 .. .. 15-15 Hamilton

46517 Methods of Electrochemical
Analysis.............. V G(A) .... 15-30 Hall
5'12 46

5'18 Advanced Qualitative Anal-
4..... ........... V 0(A) 15-1 .. ... Hall

810or5'101 120
'191 Chmical Literature ...... V - .. .. Hall

Lil. 12M L6525'192 Chemical brry ........ V 4 15-15 .... Huntress
Technique
5 19 ' , *'62

$190 Water .......... VII a 15-16 .. .. Woodman
V-12 30

t-21 Industrial Water Analysis. . XI 1 .. .. 5- 0 Woodman5'12 28
'22 Water Suppliesand Wastes

Di ............ XI 4 0-15 .... Woodman
: 'li 305'25 Chemistry of Foods ....... VII 1 15-15 .. .. Woodman512, 5'50 or 5'51 605251 Chemistry of Foods ....... V (Elective) 4 Either term 15-15 Woodman5'12 5'0 or 5'51 30

5'26 Food .;si ............ V (Elective) 4 Either term 5- 0 Woodman
612, 5'5 or 5'51 705'27 Chemistry of Plant and Ani-
mal Life............... (Elective) 4 .. .. 45-75 Mueller
510 or 5'51

529 Optical Methods ........ V (Elective) 4 Either term 0-15 Woodman
812, 3'02 30

5'80 Proximate Analysi..... , xIV 15-30 .... Gill5'121, 5'50 or 5'51, L22 lective) 755'81 Gas Analysis ........... l .. .. 10- 5 Gill
15

'121 V 8 10- .
15

532 Gas Analysis ............ (Elective) 4 Either term 10- 0 Gill
531 20

6.83 Stu War .. V CW.S. ve) 15-15 Gill
&84 En1ern1heity..I (Elective) 4 EitherT term 00- 0 Gill

502 IX (Elective)
XV, (Elective)

5'35 Applied CLemistry........ XI2 4 .... 20-25 Gill

5'87 Chemistry of Romd Materials 12 4 15- 0 .. .. Gill5'02 45
5'38 Lubrictig and Fuet Oil

Testig ............... .V, IX-B 4 Eitherterm 10-15 Gill
XVs (Elective) 35
.111, 8 10-15

85
5-40 Special Methods.......... V S 0-15 .. .. Gil512 8'02 30
5,50 Orgni Chemistry........ VIII 2 80-30 .... Huntress5'01 02 IX-A, XL1 XIV I 80-30
51501 Ora Chemistry VII 2 45-30 .. .. Huntress5'02 XV8 a 45-305.51 Chemistry 1. V X a 60-45 .. .. Mulliken

12,8-04........... If A.O. 4 60-45 .. ..
5-511 Organic Chemistry I....... X ... 3 60-45 Mulliken

8'18 '03 V CW.8.
5.52 O1Chemistry I...... V X a .. .. 60-30 Mulliken

51... . .......... if A.. 4 .. . 60-80
5'521 Organic ChemistryI. V C . . . 60-30 Mulliken

5*5'51 X C.W.B.,
5'81 OrgAoChemistry l...... V G(A) 80-30 .. .. Norris

612 Chun. War. G .. .. 80-30

207



268 TABULATION OF SUBJECTS

Term and Hours o)
Berise and Preparation nstructor

No. 3Wi# and Psparation Taken by Year Is$ Ad in Charge
Term Term

8'882 Organic Chemistry II ...... V (A).. .. 80-80 Norris

8'4 Orao Chemistry III..... V G(A) 45-90 .... Mulliken

885 Ornic alitative Analysis V 0(A)Either term 0- 0 Mulliken
,82, 861 150

8'66 Industrial Organic Chem-
istry.......,........... V G(A) .... 80-80 Underwood

'87 Powder and Explosives..... V Davis
'.% , (A.O.)

X .W.S. 4 .. .. 80-80
V 0(A) .. .. 80-805571 Chemistry of Medicinal Prod-

ucte and Allied Topics... (Elective) Summer 10-10 Underwood
5'82

881 Syntheti Methods In Or-

nio Chemistry........ V G(A) 45-48 .... Davis

58682 Chemistry of Dyes....... V G(A) .... 80-80 Mulliken
812

51888 Ctalyti adR Ecrchem-
'I',al Me0d nOrganic
Ch e .... (Elective) Summer 100 hours Underwood5*62, 8'62 or'2T

5'601 journal Meetin IOra
Chemistry ........... V G(A) 15-15 .... Norris
582

8'02 Journal Meeting in Organic
Chemistry............. V 0(A) .... 15-15 Norris
5'52

'61 Organic Chemical Labors-
ry..................V 1 0- 0 .... Mulliken

185
V12. 8511, or 8' 11 11 (A.O.) 4 0- 0

188
5611 Organic Chemical Labora- V C.W.S. 1 0- 0 .. .. Mulliken

. . . . ... ....... 185

8'l , .8,61 ......'619 Or c Chemical Labors-
tor ................... X 0-0 .... Mulliken
8 '81,or851

&'1 O8 Chemical Labora-
O .................. X C.W.8. a 0-0 .... Mulliken

8'614 OgncChemical Labors.-g
to.. ......... XVa 3 0- 0 .. .. Huntresss' 1 45

861 Organic Chemical Labora-
......... .. IX-AXIV 8 .... 0-0 Huntress

75
VII I .. .. 0-15

78
5'60 Organic Chemical Labors-

Try ................... Y a ... 0- 0 Mulliken

V'621 OgncChemical Laborm-
r. Ch.....l.L..or.. V C.W.S. 3 .... 0- 0 Mulliken

185
Chem.War. 0 .... 0-0

185
5'03 a Chemical Labors-

............. x 8 0- 0 Mulliken
8i * ... 4

-628 Orgc Chemical Labora.
!................. X C.W.S. 8 .... 0-0 Mullkqn

'624 Or Chemical Labor
.................. ~ X .. .. 0-0 suntre

1 80



CHEMISTRY

No.

6'681

V'682

5-64.

5'652

5'671
5'672
5'68

'681

&'6

60

8'701

5'702

5'71
8'721

8'722

5-728

&73

5741

'742

5 75
571

5,762

V771

V772

&78

879

6'81

Ters and Bows Qf
BZwcise and Ptaralton 1#s30rloryear is$ 0d in C Iarge

Tern Tru
Suhett and Preparation Taken by

ON Laboratory Prac-
A dance.d ... V

b5 861 a'les
'rg o Laboratory Prac-

ca. Advanced.......... V
'61, 6'62

Recent Advances in Organic
Chemistry .,........... V
(Open to Graduate Stu.

Chenuca r cples. V, X
M2 08 s '18

Chema P Ncples....... VX
61651

Chemical Principles....... V

Chemical Prinle......V. X(Etective)
M21, 10 8 1

Chemicari. ....... V. X (Elective)

Ch., a Eq brium.... III*, XII
M21. 804. 8'18

Therch'is an
Chemia q.ulbrum.... XVs

. 8'06, 8or 5181
Surface adClold Chem.

isr .................. V
5'51 and 66

The Logic of Scientific In-
quiy (open to graduate
students o .. , V

The Logic of Sientific. In-
quiry (open to graduate
tuden . ...... V

Phscal Che' Seminar V. X
'561 and V6

Thormodynamiac and Chem-
istry...... ............ V
6'51 and 5'652

Thermodynamica and Chem-
istry...................V 
&'721

Thermodynamics and Chem.
tr .................. V 

Free Energy......,.....V 
566 or 5'672

Kinetic The r of Ones,
Liuid an ...... V C

Kinetic Theo of Gases,
Liquids andSolid. ...... V G

Atomic Structure........ Seative)

Sub-Atomic Chemistry..... v C
5'701

Conference on Physical
Chemistry............ V C
Mai

Conference on Physical
Chemistry............V C
M31

Thermodynamics..... .. V C
II (T.D.) C

Radiation Chemistry...... V
U21, 8'08

Organic and Explosives Lab-
oratory ............... II(A.O.)
5'048, '51, t'1

0-1 .. .. Morton
80

.. .. 0-18 Morton
60

.... 15-15 Davis

c0-o0 .. .. Sherrill
18
.. 0-0 Sherrill

18
80-40 .. .. Sheri
18
60.-90 .. .. Sherrill

.. 0.-00 Sherrill

80-60 .. .. Mueller

45-78 .. .. Mueller

. 80-1 Scatchard

)(A) 80-0

I(A) ....
G(A)

3(A) 80-60

G(A)..

G(A)....

G(A) 80-80

G(A) 30-60

1(A) ;...

(A) 1010
(A) .. ..

(A) 15-15

(A) ....

~(A) . .

G ..

Davis

0-80 Davis
80-80 Millard

,. .. Gillespie

15-80 GIllespie

3060 Beattie

Sherrill

Keyes

80-60 Keyes
10-20 Blanchard

Blanchard

15-80 Blanchard

.. .. Scatchard

15-18 Scatchard

30-30 Keyes
80-30
80-46 Sherrill

0- 0 Mulliken. Davis
105

Q(A)

G(A)

G(A)

S
8

8

4

4
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270 TABULATION OF SUBJECTS

Tem and Hours cf,
Exerise and Prepara EionNo. SuWas and Preparation Taken by Year ISt $ d

Term Term
$'88 Physical Chemistry.....,. 1 8 80-80

&'il 802, 8'08. '04 gi1. Esg., XVI 4 80-80
% m. War. 0 80-80 ....

68 E f hemicalTheory .... 80-60
'84 .tum Theory Applica.

5'6 .''''........... V G (A) 80-60 ....

6'8 Theog of Solutions....... V 0 (A) .. .. 80-60

811 Ornc Physical Chemistry 0 (A) .. .. 15-18
898 History of Chemistry...... V 4 .. .. 80-80

6'80 or 6'51
951 Research Problem and

Thesis................. V 4 0-80 ....
228

8.952 Research Problem and
Thesis..............V 4 .. .. 0-0

'96 Thesis Reports........... V 4 15-15
5'98 Research ................ V G (A) Time arranged

812, 5'66
'991 Research Conferences In

Phiyscal and Organic
Chemistr........... V 0 (A) 15-155'52, 8'66

8992 Research Conferences In
Physical and Organic
Chenistry............. V 0(A) .... 15-18
5'52, 5'66

No# S

6'00 Prln

6101 prln

6'6'01T Princ
ne.

6'02 Princ
ne4
60

6'021 Elect

61028 Elect

6'08 Prin
ne
8'0

8031 Elect
604 cip614Prine

nee

6'048 Pr

Insiruelor
in Charge

Millard

Gillespie

Beattle

8catchard

Morton

Davis

Keye

Keyes
Keye

Scatchard

Norris

ELECTRICAL ENGINEERING - 600-6*99
Term and Hours of

Exercise and Preparation n eor
#Jed and Preparation Taken by Year 1s4 Sd to Charte

Term Term
lIes of Electrical Eng .
. ............... VI, VI-A - .... 78-90 Barker

08
i tes of Electrical Engi-

10................ I.V-C 8 45-60 . . Bre
0,122
iples of Electrical Engi-

ering ............... VI-A(A Summer 45-00 Barker
VI-A(B) Summer 80-75

iples of Electrical Engl-
ring ................ VI, VI-C 1 .. .. 7-90 R. R. Lawrence
0. 6'01 VI-A(B) 3 75-90 ...
rical Engineering, Prin- () I 8-0 . R w
1le................ VI-A(A) 8 80-60 .. .. R. R. Lawrence

rical Engineering, Prin.
................. VI-A(A) 8 .... 75-90 R. R. Lawrence

ciples of Electrical Engi-
inni ............... ,VI-C 4 90-120 .... R.R.Lawrence
1 6102
r4Q Engineering, Prin.
Ie 602........... VI-A(B) 8 .. 8.. 0-75 R.R.Lawrencae
Jles of Electrical Engi. W

................ VI .. 7-105
.160l of Electrical Engi.

0 .............. vI (Elective) Summer 86-72 Woodr=E
0. E. Co.



ELECTRICAL ENGINEERING

No.

6'06

6'07

6'08

0'105

6'106

6'107

6'121

6'122

'1128

8,20

6'21

*21
'122

61"

6*24
6,262

6'123

617
6281

6182

68129

6'801

8802

Term and Hour qf
xerdis end Preparation
Ir Yi d

Term Term

.. .. 45-78

60-0 .

B
Suuct as Preparation Taken by Ye

Prini e of Electrical Eng-
............... XIV I

P Is of Electrical Engi-
M I ................ XIV a

Prnciples o Electrical Eng.
............. I. XIV 4

Prnciples of Electrical Engi-
neering ................ I-V 4

Pr es of Electrical Engi-
................. VI-A (A) 4

6104
Principles of Electrical Engi-

neering ................ VI-A (A) 46'02 or a'106
Principles of Electrical Engi-

nering................ VI-A (A) 4
6-10

Principles of Electrical Eng-
neering ................ VI-A (B) 4
6'114

Principles of Electrical Engi-cens..............Vt-A B) 4
6'115

Principles of Electrical Eng-

neering....,........... VI-A (B) 4
Electrical Engineering, Pnin-

ciples................. VI-A (A)s 4
6'104

Principles of Electrical Engi-
ner g . .. .. .. ........ VI-A(B), 6

EetiaEngineering,Prn
ciples ..,..... ... . ... .... VI-A (B)l 4
6-122

Power Transmission Equip-
ment .................. VI Eective) 46'08 or equivalent

Industrial Applications of
Electric Power......... VI (Elective) 4
8'03

Central Stations ......... Vt (Electie 4
Central Station Design . . .. Vt (Electie) 'I
Electrical Equipment of

Buildings............ XVII 4
8'04 (Elective) 2.4

Electric Ralways.... .... VI (Elective) A
Electric Machinery Design.. VI (Elective) 4

0'02
Electric Machinery Design . VI (Elective) 4

6'03
Illumination.............. VI (Elective) 4

P nciples of Wire Commu-
nication ............... VI (Elective) 4
6'02, 6'0

Principles of Radio Commu-
nication................ Vt (Elective) 4
0'02

Storage Batteries ......... VI (Elective) 4

Principles of Electrical Con-
munication .......... VI-C a
6'00

Principles of Electrical Com-
miunlcation............. VI-C S

6'801 .6'0

Insruslor
in Charge

Barker

Barker

Lyon

80-0 .. .. Lyon

Summer 20-40 R. R. Lawrence

90-105 .. .. R. R. Lawrence

.. .. 80-O Woodruff

Summer 50-60 R. R. Lawrence

80-60 . .. Woodruff

. .-. 75-90 Woodruff

90-108 .. .. R.. Lawrence

Summer 30-60 R. R. Lawrence

45-78 R. R. Lawrence

.. .. 45-00 Woodruff

.. .. 45-90 Dawes

45-00 .. .. Balsbaugh
- 0 -0 Balsbaugh

.. .. 15-30 Hudson

.. .. 18-30
4&-90W ~ . Entwistle
48-90 . . Dwight

.... 45-90 Dwight

45-90 .. .. Drisko

4-90 .. .. C. E. Tucker

.... 45-90 Clapp
One term 15-15 R. R. Lawrence

only

45-90 .... C. Z. Tucker

.. .. 45490 Bowles

60-90
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No. Subjest and Pr

TABULATION OF SUBJECTS

Trm and Hours
Excse and Poeporatio, I Wr

eparaton Taken by Year is Rd in bog
Taro Toro

8'811 Principles of Electrical Corn-
Muiaton............. VI-A (A)., VI.C 4 45-60

6'812 Prin ples of Electrical Com.
munication............. VI-C 4
6801. 602, 603

'82 Electrical Communications,
Principles............. VI-A(B)s 4
0'811 or '854

6'880 Communications Electrical
Laboratory............. VI-A (A)s 4 0-45
6811 80

6'881 Communication Electrical
Laboratory............. VI-C 4 0-00
6*811 or 6'854 45

VI-A (B)s 4

6'882 Communication Electrical
Laboratory............. VI-C 4
6'8P1 or 6'880

6842 Principles of Electrical Com-
munication............. VI-A (A)s 4 Summe
6'841

6-48 Electrical Communications,
Prnciples .............. VI-A (A)l 4 . .
6'842

6'858 Principles of Electrical Com-
munication ............. VI-A (B)s 4 Sunme
6'852

6'854 Electrical Communications,
Principles .............. VI-A (B)a 4 30-60
602

6'85 Electrical Communications,
Principles.............. V-A (B) 4 .
6'854

6'40 Elements of Electrical Engi-
neering ............... X1,XVuXVII 8 60-90
8-04 X I.B8XV. .

IIx RIII,
x , VI,
Mil. Eng. 4 00-90

-41 E t of Electrical En- V (Elective) a Either tern

.............. X-B 4 48-72
'04

6'49 Ele1ts of Electrical Engi..
6'48 Distribution (O)77

of Electric Ene... XVg 4 .. ..
64 Electric n and

Distribution of Energy .. Is 4 80-0
6'481 Alternating Currents and Al-

ternating-Current Machin-
ery .................... XIII-A 4 80-60

6152 Alterating Currents and Al-
ternating-Current Machin-
ery..-................XIII-A 4 ..

640 Indus Applications
Electrc Power ......... 11 (O.D.) 0G --

6'40 MIL Eng. 4 ....
6'47 Central Stations ... ...... Is 4 ..
6'601 Electrical Engineering Semi-

n...........V G(A) 120
604, Ec32 or equiva-

6'502 Electrical Engineering Semi-
nar .................. VI G(A) ....
6'03, 604, 2 or equiva-
lents

'11 Electric Circuits......... VI G(A) 150
6'08, 6'04, Ec8Nor equiva-
lents

... owles

45-60 C. E. Tucker

45-60 Bowles

..- .. Clapp

Clapp

0-60
45

0-0 Clapp
45

r 20-40 Bowles

80-0 Bowles

80-60 Bowles

... Bowles

75-105 Bowles

Hudson

80-0

45-8
45-80
80-60

120

r

Hudson

Hudson

Balsbaugh

Balsbaugh

R. R. Lawrence

Dawes

Balsbaugh

iush

Bush

Dahl



ELECTRICAL ENGINEERING

No, SuoeSsand Preparaio Taeht

G'5ll Electric Clri ts.........VI
'08, 604 c32 or equiva-

lents
6'58l Alternating-Current Machin.

6'08,'04 Sc82 or equiva.
lents

6'622 Alternating-Current Machin.
.............. VI

&'08, 6R 3c82 or equiva-

6581 Organization and Adminis-
tiation of Public Service
Companies .. ...... VI
6'08, 6'04, Ec82 or equiva-
lent$

'82 Organisation and Adminis-
tration of Public Service
Companies ............ VI
6'08, 604, Ec82 or equiva-
lents

'541 Power Stations and Distri-
bution Systems ......... VI
6'08, 6'04. Ec82 or equiva-
lents

6'542 Power Stations and Distri-
bution Systems , ........ VI
603, 604, Ec82 or equiva-
lents

6'551 Railroad Electric Traction . VI
6'08, 604, Ec82 or equiva-
lent$

6'552 Railroad Electric Traction . VI
6'03, 6'04, Ec32 or equiva-
lent$6861 Principles of Electrical Com-
munication. ............. VI

'08, 6'04, Ec82 or equiva-
lents

'562 Principles of Electrical Com-
munication............. VI
6'08. 604, Ec2 or equiva-
lent.

6'57 Illumination.............. VI
6'27

6'58 Operational Calculus .... ,. VI
60. V04. Ecg or equiva-
lents

01891 Principles of Electrical En-
............. VI-A(A)

84or 016and 6'107

............. ... VI.A(A)

610 P of Electrical En-
... VI-A(A)

'a. or 8,5g1. 81517

6008 .of Electrical En.
eering............. VI-A(B)
1 r601, 6.02

6-661 Principles of Electric Ma-
chinery Development.... VI
l'0 6t% E82 or equiva-

Tem and Hors of
Exerte anid Pr,eration

1by Year lst 34
Term Te"

G(A) .. .. 150

G(A) 150

Dam

Lyon

G(A) .. .. 150 Lyon

O(A) 150 .... Jackson

G(A) .. .. 150 Jackson

G(A) 185 Balsbaugh

G(A) .. .. 185 Balsbaugh

O(A) 185 .. .. Entwistle

G(A) .. .. 185 Entwistle

O(A) 45-60
45

O(A) .. ..

G(A)One term

G(A) 150

45-60
48

only 185

G Summer 50-0

G 40-75

o 20-60 ....

G Summer 80-60

0 20-60

G 20-70

G(A) 150

Bowles

Bowles

Drisko

Bush

Dahl

Dab)

Dahl

Dahl

Dahl

Dahl

Dwight

278



TABULATION OF SUBJECTS

B
No. Subei and Prepaation Taken by Ye

6'662 Principles g Electric Ma-
chinery Deo pment.... VI G(
608, w04, Eca2 or equiva-
lents

6'70 Electrical Engineering Lab-
ratr . ........... VI, VI-C 8

6'71 Electrical Engineering Lab.
oratory ........... VI, VI.-C 8
6'70,6-'0#

6'72 Electrical Engineering Lab-
oratory ........... VI, VI-C 4
0'71, 6'03

678 Electrical Testing......... VI G
6'08, 6'04, Ec82 or equiva-
lents

6'74 Electrical Engineering Lab-
oratory............... VI
6'72 or eauivalent

6'75 Electrical Engineering Lab-
oratory ................ VI-A
6'00

6'76 Electrical Engineering Lab-
orator. .... . VI-A(A) 8

VIA-(B) 8

6177 Electrical Engineering Lab-
oratoy............. VI.A(B)i,, 4

VI-A(A)ts 4

6'77T Electrical Engineering Lab-
oratory ............... VI.A(A) 8
6'76 6'028

6'771 Electrical Engineering Lab.
o!a, ............... VI-A(A)a 4

6172 Electrical Engineering Lab-
oratory.............. VI-A(B)a 4
6'76 6 18*

6'78 Eleccal Engineering Lab. -
cratorj... VI.A(A) a

VI-A(B):.s 
4

6'782 Electrical Engineering Lab-
oratory................ VI-A(B)s 4
6772, 6'£13

6'80 Electrical Engineering Lab.
oratory............. VI (Elective) 4

6'81 Electrical Engineering Lab-
oratory................ XIV 8
al-0, d'r

682 Electrical Engineering Lab-
oratory................ XIV 8
6'81,6'08

6'88 Electrical Engineering Lab-
oratory... . . . . . . . . . . . . . XIV 4

6'85 Electrical Engineering Lab-
oratory......,........ III X XV. 4
6'40 XVI. Mil. Eng.

IX-B3 4

6'86 Electrical Engineering Lab-
oratory................ XI 8
6'40

6-871 Electrical Engineering Lab-
oratory................ XIII-A 4
6'461

+Time specially aranged.

Term and Hours of
sercise and Preparation Inetructo
ar 1st Rd in Charge

Term Term

150 Dwight

40-65

60

85-90
55

(A) +

80-75
45

A) +

15-25
20

Summer 80-45
80

80-45
80

Summer 10-30
20

10-80
20

20-35
20

15-75
45

Summer 15-60
50

Summer 25-45
85
25-45
85

80-70
50

15-85
25

... 15-85
25

15-35 . .
25

0-45
80

0-45
80

.. .. 0-80
15

.. .. 10-20
20

Laws
C. E. Tucker

Laws
C. E. Tucker

Laws

C.E.Tucker

Laws

C. E. Tucker

Laws

Laws

Laws

Laws

C. E. Tucker

C. E. Tucker

Laws
C. E. Tucker

1wo
C. E. Tukr

C. E. Tucker

C. E. Tucker

C. 8. Tucker

C. E. Tuc

C. E.Tu
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BLECTRICAL ENGINEERING

No. Subect and Preparation Taken by

6'87 Eiectrical Engineering Lab-
oratory ................ XIII-A

8'426*8 Electrical Engineering Lab-
.or . .. ....... .... .. II(A,0.)

6'39 R cat Engineering Lab.
oratory ........... .. I, XV, XVII
0'40

II(O.D.)

IL XVs

XIII

6'901 Manufacturing Practice .,. VI-AA
VI-A B 1

0'902 Manufacturing Practice ... VI-A B
6'90 Manufacturing Practice ... VI-A A I

VI-A B I
61904 Manufacturing Practice .... VI-A A 1)

VI-A BI 1)
'905 Manufacturing Practice .... VI-A (I
'911 Public Utility Practice ... VI-AI 2

VI-A( (2
'912 Public Utility Practice .... V I-A (B (

8'18 Public Utility Practice..,(AI-A
VI-A 2

'914 Public Utility Practice . V... V A
VI-A B 2

6'915 Public Utility Practice .... VI-A 2
6'921 Public Utility Practice .... ; VI-A (2

VI-A(B (2)
6922- Public Utility Practice..... VI-A B
6'023 Public Utility Practice. VI-A (2

VI-A(3 2
'924 Public Utility Practice. .. VI-A A

VI-A(B 2
6'925 Public Utility Practice ..... VI-A (2
6'981. Public Utility Practice . .. VI.A (2

VI-A 2
'932 Public Utility Practice ..... V-A 21

8983 Public Utility Practice ..... VIA
VI-A B 2)

&*934 Public Utility Practice ..... VI-A 2
VI-AB 2

'935 Public Utility Practice ..... VI-A (2
&-941 Communications Practice .. VI-A(A (3

VI-A( (3
'942 Communications Practice.. VIA (8

6'941
6'943 Communications Practice.. VIA ()

6'942 VI-A (3)
O'944 Communications Practice.. VI-AA

0,943 VI-A1
68945 Communications Practice .. VI-A

6944

Term and Hours of
Exercise and Prejparation Instructor

Year Is$ 9d in Charge
Term Term

..- .. 10-25
204

C. E. Tucker

20-90 Laws
40 C. R. Tucker

8 .. .. 0-80 C. E
80o 0-0 ....

80
4 0-80

80
4 .. .. 0-80

80
a 1st irm 48 hrs. per week
a Summer 48 brs. per week
a 2d term 48 hro. per week
48Summer 48 hrs. per week
4 1st term 48 hrs. per week
4 2d term 48 hrs. per week

G Summer 48 bra. per week
G 1st term 48 hrs. per week
* 1st term 48 bra. per week
8 Summer 48 hrs, per week
3 2d term 48 hrs, per week
4 Summer 48 hrs, per week
4 1st term 48 hrs, per week
4 2d term 48 hrs. per week
G Summer 48 hrs, per week

1st term 48 hrs, per week
1st term 48 hrs. per week

3 Summer 48 hrs, per week
8 2d term 48 hrs. per week
4 Summer 48 hrs. per week
4 let term 48 hrs. per week
4 2d term 48 hra. per week

G Summer 48 hra. per week
3 tst term 48 hrs. per week

l lst term 48 hrs. per week
3 Summer 48 his, per week
3 2d term 48 hrs. per week
4 Pummer 48 brs, per week
4 1st term 48 hra. per week
4 2d term 48 hrs. per week
O Summer 48 hrs. per week
G lst term 48 hrs. per week3 1st term 48 hrs. per week
I Summer 48 hrs. per week
a 2d term 48 hrs. per week

4 Summer 48 hrs. per week
4 1st term 48 hrs. per week
4 2d term 48 hrs. per week
G Summer 48 hrs, per week
G 1st term 48 hrs. per week

. Tucker

Timbie

Tiribie
Timbie

Timble

Tambie
Timbie

Timbie
Timbie

Timbie

Timbie
Timbie

Timbie
Timbie

Timbie

Timbie
Timbie

Timbie
Timbie

Timbie

Timbie
Timbie
Timbie
Timbie

Timble

Timbie

Timbie

BIOLOGY AND PUBLIC HRALTH - 700-7'9
Term and Hours of

Bwercise and Preparation Iustructor'
Sukjest and Preparlion Taken by Year lst Ad in Chare

Term Term
General Biology..........VII 2 18-45 .... Riley

M thod of Teaching Geaeral
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TABULATION OF SUBJECTS

No. Suwjeet and Preparatian Taken by

708 Theoretical Biology ....... VII
7-108, 7-01

706 Botany .................. VII

7107 M coIBY ................ VIIe

T08 Par tol,o .............. VII:

709 Parasitology (Adv.)....... VII
708T10 1o ............... VII

T .11 Anatomy and Hstology.... VII:

712 Anatomy and Histology.... VII

718 Cytolog ................ VII
e 7-03 1

714 History of Biology........ VII
7101

718 Technical Aspects of Ento-
mology................ VII
7*08

720 Physiology............... VIII
'50 or 5-5011 711

7'22 Personal Hygiene and Nu-
trition............... VII

7:28 Apied Nutrition ....... VII (Elective)
723 Physiological Basis of Nu-

trition I....... I....... VII
7'0

728 Biology and Bacteriology... V, IX.-A

XI

7.29 Biology and Bacteriology... XI

7291 Biology and Bacteriology... V, IX-A

7801 Bacteriology.............. VII701
7802 Bacteriology.............. VII

7801
81 acteroog. Adv.anced.... I n

7'801. 702. 7,80
7822 Bacteriology, Advanced.... VII

71321
7184 Microscopy of Waters ..... VII

701 or 28 i
7*85 Planktonology ............ VI

784
7361 Industrial Microbiology .... VII

7'801
7'863 Industrial Microbiology.... VIIL

7161
7'871 Industrial Microbiology.... VII

7861 or 7-712
7'072 Industrial Microbiology.... VII
7.89 Zymology.......... . VII7*801
7421 Food ihe&........... VIIs.

7*422 Fod 0Fishes.............. VIIs.

4 Fis Culture........... VII,.
10

7441 Technology of Fishery Prod-
ucts......... ..... Vill.
7+ 01, 7802

+ Time epecially arranged.

Term and Hours of
Exercise and Preparation

Year Is$ Rd
Tern Term

4 80-45

.. .. 18-80
45

a 15-30
80

4 .. 80-60

G(A) .. 18-45

S .. .. 15-80
48

a 80-75
90

a .. .. 80-60
90

G(A).... +
G(A) 80-90

G(A) +

315-1580

1 80-604 80-8
60

0(A) 80-78

G(A) .. ..

I 155
4 15-18

G(A) +
4 15-80

60

G(A) 15-60
60

G (A) .
0(A) 155-1
8 80-75

go

so8-so

80-75
90

I~io

15-80
45

lnstructor
in Chars

Turner

Turner

Proctor

Bigelow

Bigelow
Riley

Bigelow

Bigelow

Bigelow
Bigelow

Blake

Bunker

Bunker
Turn

Bnker

Riley

Riley

Riley

Horwood

Horwood

a. C. Prescott
8.C. Prescott

Bunker
S. C. Prescott

Bunker
Bunker

Blak

S. C. Prescott

8'. C. Prescott

8. C. Prescott

a. C Prescott
8. C. Prescottl

Bigelo

80-80 BIgel

. . C. Preeoo
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BIOLOGY AND PUBLIC HEALTH

No. Suaet and Ptspartion- Take, by

7448 Technology of Pishery Prod-
t...............VII,.

7441
750 Infection and Immunity ... VIIU

3 01
782 industrial Hygiene........ Vit'.

7180
VIII

758 Plant Sanitation.......... VIIs
71801

7*341 Public Health Administra-
to ................... ViIl

7843 Pullc Health Administra-
tio ................... Vi
7802

7'651 Public Health Laboratory
Methods... ........ ViIl
7101

7882 Public Health Laboratory
Methods............... VII:
71801

7148 Public Health Laboratory
Methods............. Elective

7156 Public Health Surveys. .... VIH:
717

7.67 Municipal Sanitation...... V11
7801 Mil. Eng.

7158 Vital Statistics............ VIII
719 Health Records and Statis-

tical. Procedure ........ Elective
Hygiene of the SchoolChild (Elective)

7 Health Education......... Vi
7101

7602 Health Education....... VII

7600 Heat 1Education Methods. Elective

7,61 Health Education Admin-
istration....,........ VII

7,82 Health Surveys and Statis-
tics .. ................ VII
7'18

768 Public Health Field Work.. VII

7104 Public Health Problems.... V11
7142

7-65 Health Hasards in Special
Industries.............. VII
712

f Epidemio ........... V

7167 Communicable Disease Con-
trol........'........... V111

768 Patholoy ..... ....... ,. ViI
7*12, T51,1552

71701 Technology of Food Supplies VII%,
71801

?1708 Technolo Food Supplies VIIsa

711 Technogy of Food Prod-
ucts........... ....... Viis,
71701 7*702

7712 Technology of Food Prod-
cts................. Viii

01, -702
710 !o st . . . . . . . . . . .. VII,

WO' 71(Elective)

4'Tinie specially arranged.

Term and Hours of
Bxeresse and Preparation Instructor

Year lst U4 k; Charges
Term Term

4 .. .. 15-60 8. C. Prescott
60

4 45-75 .. .. lack

3 .. .. 15-0 Turner
45

4 .. .. 15-60
45

4 .. .. 15-15 Prescott

4 8080 .... Turner

4 .. .. 80-48

4 15-18
80

Summer

4 80-45

summer
Summer

G (A) 80-0

G(A) .. ..

Summer

G(A) 1W-80

G(A) 45-0

G(A) ....

G(A)..

G(A)
G(A) 80-90

G(A) .. ..

0(A)Elther
term

* 80-46
45

4 80-80

4
4

80-80
60

60-80
15-80

60-50
60--0

30
46-60

+
30-60
15

Turner

slack

Slack

Slack
Horwood

Horwood

Horwood
Riley

Proctor
Turner

Turner

Turner

Turner

Horwood

80-60 Turner

80-0 Turner

S.C.Prescott15-75 Turner

Horwood

Slack
place

15-60 Slack
80 S. C. Prescott

80-78 8, C. Prescott

.- .. , C. Prescott

60
48-75
78

S.C. Prescott

Bunker

I
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TABULATION OF SUBJECTS

No. Suaest and Preparation Tak

7'821 Bi hemistry. Selected
s................ V, VII

7'882 Bi %ertry: Selected
ows ................. V. n

7188 Srology................ VII
7.58, 7'552

7'91 Biological Colloquium ..... VII

7'92 Biological Colloquium. VII
7'90 Biological Semina . . Vi

7*11 or 7*801

Term and Hours of
Eoertles and Preparation Instruser

e by Year IS$ ad in Charge
Trm Tam

G(A) 1b4 ....

G(A) ....

G(A)

4 15-15

G(A) '..

15-48

45-45

15-15

Bunker

Bunker

Anderson

S. C. Prescott
and Staff

S. C. Prescott
Bigelow

PHYSICS - 8'0-899

No. Suject and Preparation Taken by

8'00 Physics ntrance)........
8'01 Physics MechanIcs).......A courses

81001 M4 except IV
8'012 Ph cs (College Class) ....

MRl
8'02 Pyss (Mechanics and

tics)................ All course.
80 Iexcept IV

8'08 Physics (Electricity) ...... All courses
01,M12 except IV

8'084 Physics (College Class) ....
M12

8'04 Physics (Electricity and
Hst).................. .All courses
8'08 except IV

8'05 Sound, Speech and Audition VI-C, VIII
8'04, Mi

8'08 Acousicslumination and

8'07 Pre.on of Msureents. XIII.A
M22

8'10 Heat Measurements....... VIII
8W04

V (Elective)

8'11 Heat Measurements....... IX-A, XIV
8'04

'12 Heat Measurements ....... I11
8'04

8'18 Heat Measurements ....... Elective
8'04

8'14 Heat Measurements II..... VIII
8'10, 811, or 8'12

8'15 Photography ........... VIII8*02
8'181 Photographic Laboratory... VIII

XIV
(Air Service)

8*16 Ph hy. Seminar..... VIII
81

81161 Aerial Photophy...Elective
17 Geomet tical c....'... VIII

8'02
8'171 Geometrical Optics (Ord-

ne).................
T 17

+Time Specially arranged

Term and Hours of
Exercise and Preparation Instructor

Year is$ ad in Charge
Term Term

Summer 85-70
1 45-75 .. .. Drisko

15
1 30-50 .... Drisko

10

1 .. .. 45-78 Drisko
18

2 48-75 .. .. Page
15

1 80-50 .. .. Page
10

2 .. .. 45-75 Page
18

4 .. .. 45-90 Barms
45

a 15-80 ... -Bearm

G 10-10

8 15-80
45

4 15-80
48

8 0-18
80

3 15-15
80

G(A) +
2 80-15

* 0-15
45

G(A)

4 15-8

+

15-15
80

0-15
48
45-0

Goodwin

Wilkes

Wilkes

Wilkes

Wilkes

Wilkes

Hardy

Hardy

Hardy

Hardy

278



PHYSICS

No. Suaect and Preparalion

8'18

8'191

8'192

8'201

8'202

8'21

Term and Hours of
Bxercse and Preparadon

Taken by Year Is$ Ad
Term Term

Physical Optics ........... VIII

Microscope Theory and
PM otomicrography ... Elective
8-04

Optics, Advanced......... VIl
8'17 and 8'18

Els* .............. VIl

Electricity............. VIII
8-01

Elements of Electron Theory
and Electron Apparatus.. VI-A(B) (1,2)
8,04 VI.A(A) (1.2)

8'211 Electron Theory .......... (Elective)
8'03. 8'04

8'212 Gaseous Conduction....... VIII
8'03, 8'04

8121 Advanced PhysicsI....... VIII, IX-C
8'04, M22

81222 Advanced Physics I ....... VIII, IX-C
8'221

81231 Advanced Physics II...... VIII, IX.C
8'222

8'232 Advanced Physics 11 ...... VII, IX-C
8'231

8'241 Electromagnetic Theory ... VI-C
M77 VI-A(B) (3)

8'242 Electrornagnetic Wave Prop.-
agation................ VI-C
8'241

8'25 Practical Spectroscopy ..... VIII
8'17, 8'18

826 Dielectric and Magnetic Mo-
lecular Properties ....... VIil
8'232, 8'301
(Not offered in 1927-28)

8'29 Lattice Theory of Rigid
Bodies................ VIII
8-232

8'801 Atomistic Theories . . . . . . . . VIll
M37, 8'222, 8'232

8'302 Atomistic Theories ....... VIII
881 Celestial and Atomic Me-

chanics............... VI1
M37, M051. or 8'302 or equivalent

8'33 X-.a s and Radiology .... VIll, XIV
8 o, 8'04, M22
Elective for other courses

8'36 Radiation. . . ............. (Elective)
Measurements Laboratory
8'04

8'87 General Theory of Radiation VIII
8-301

8'38 Theory of Relativity ...... VIl
M3 M1632 8-232

8'431 Aped Elascity......... VIll
220, 2'21. or equivalent

8'432 Photoclasticity ........... VI1
8-431

8'44 Applications of X-Ray and
hotoelasticity ..... .... ... (Elective)

8'03. 8'04. 2'0, 2'21
HI(T.D.)

8451 Physics Colloquium ....... VIl
8'452 Ph is Coll uium. .. VI
8'4 ustrial Radiology ...... Elective

8'03, 8'04

4

0

0(

8

a

4

A)

80-40
80

... 15-15
30
90-0

so-go
4'... 30-90

45

30-60
30

4 30-60
30

Summer 80-30

G(A) .. .. 45-105

a 45-75

3 .. .. 45-75

4 45-105

4 .. . . 45-105

4 30-30
4 .. .. 30-30

4 30-45

G(A) 15-30
30

G(A) 30-60

G(A) 30-00

G(A) 30-105

G(A) .. .. 80-105

G(A) . .. 30-90

4 15-15
30

4 Either tern 0-15
45

G(A) .. .. 30-60

G(A) 30-60

G(A) 30-60 ....

G(A) .. .. 15-60
30

4 .. .. 30-0
30

G .. .. 30-0
30

6 15-15
4 ... ,
4 .. .. 15-15

80

Instructor
in Chargs

Hardy

Hardy

Hardy

Page

Page

Knobel

Knobel

Knobel

Frank

Frank

Sears

Allis

Vallarta

Vallarta

de Laszlo

Maller

MAlle

Fran

Mialle

Vallart

J. T. Norto

Stockbarg

Fran

Vallart

Pro

Fro

J. T. Norto

Fro

Bar
Bar

J. T. Norto

r

k

a

n

er

k

a

st

it

in

st

55
s
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TABULATION OF SUBJECTS

No. Subeas and Prepareion

Trm and Hours of
Bere and Preparation Insiruttor

Taken by Year T Md in Charge
Term Term

601 Electrochemistry, Principles
of..................... VIII, XIV 8 60-90
8'04, M22

'02 Electrochemistry, Principles
of, .................... VIII, XIV S .. .. 45-90
8'801

882 Electrochemistry.......... XIV 4 80-0 .
8'02 or equivalent

8'88 Electrochemistry. Advanced VIII G(A) .. .. 15-80
8182 or uivalent

884 Photochemistry.......... VIII G(A) 80-60 ....

W8E 8 or equivalent18851 Applied alctroch-emstry XIV 4 18-30
8,82

8882 Applied Electrochemistry XIV 4 .. .. 2-80

8'88 Electrochemical Laboratory XIV 4 0- 0
8'80 70

8'871 Applied Electrochemical
Laboratory............. XIV 4 0-0 ....
8'851 88

8'872 Applied Electrochemical
Laboratory............. XIV 4 .. .. 0- 0
8'871 88

8'89 Electric Furnaces......... Elective 4 15-80
8'04, 4'02 80

8'90 Electrochemistry. Elements
of..................... III 4 .. .. 80-80
8'04 and 5'02 so

8'98 Collqulum.............. XIV 4 .... 15-15

894 Precision of Measurements . VIII, XIV 4 10-20
M22 8-04

8'98 Glass Ilowing............ XIV (Elective) 4 Either term 0- 0
1

CHEMICAL ENGINEERING - 10'00-10'99

No.

10'11

1012

10'18

10'14

10,18
091

10-192

10'20

10'201

10202

10-208

10'206

101
103211

Suject and Preparaion

Problems of the Chemical
Bn ieer............X

Plant Engineering .. Ch
8-181

Plant Engineering ...... Ch
10,12

Applied Chemistry.......C
10,18

Thei Repots .... x
Chemic Engineering Lit.

erature............ X
L12 and L82

Chemical Engineering Lit.
erature............... X
10'191

Industrial Chemistry..... X
66, 688

Industrial Chemistry .... V
65* or 86800 or 589 Xk

Industrial Chemistry .... V
6'60 and '5*60

Industrial Chemistry ..... X
6'6f 6-89

Industrial Chemistry..... Ch
Industrial Che10t-1. X
Industrial Chemistry..V

101201

Goodwin

Goodwin

Goodwin

Knobel

Stockbarge:

Thompson

Thompson

Goodwin

Thompson

Thompson

Thompson

Goodwin

Goodwin

Thompson

Tam and Hours of
Exercise and Preparaison slruskuer

Taken by Year 1s4 Rd in Charge
Term Term

1 15-0 .. .. Lewis

am. War. 0 Summer 216-108 Robinson

em. War. G 120-250 .... Robinson

em. War. G .. .. 45-120 McAdams

4 .. .. 15-0 Lewis

(Elective) 1 80-80 .. .. Lewis

(Elective) I .. .. 80-80 Lewis

8 .. .. 75-75 Lewis

XV .... 0- Lewis
V .... 60-60
C.W.S. 3 .. .. 75-75 Lewis

C.W.8. 8 .. .. 70-75 Lewis

em.War. G ... 90-180 Lewis

4 so-80 .... 4*i
4 45-48 . Levu'~

I
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CHEMICAL ENGINEERING

Torm and Hours of
-xwcse and Preparation Ilstrucir

No. Suest and Preparation Taken by Year Is0 Sd in Charge
Term Term

10'112 Industrial Chemistry..... XVs. 4 45-80 .. .. Lewis
10201

10'18 Industrial Chemistry..... V C.W.S. 4 45-45 .. . Lewis
10'202

10'14 IndustrIal Chemistry .... X C.W.S. 4 45-45 .. . Lewis
10'80

1019 Industial Chmsr.XB 4 24-24
n a emisry.. .B (Ord.) 4 24-24

18" nd x0 (A) 80-48 .. C. S. Robinson

rtry ........ a....b.. XV (Elective) 4 80-30 C. S. Robinson
10'117

1027 IndustrIal Chemical Labo-
ratory............. XVs 4 .. .. 30-15 C. S. Robinson
10' 1 60

10'81 Che cal Engineering .... X 4 75-75 .. .. CS. Robinson
2*45. 101

10'811 Chemicl Engineering.... X Ord. 4 75-00 . .. C. S. Robinson
2'45, 1001 XC.W.S.

10-82 Chemical Engineering.... X 4 .. .. 60-0 C. S. Robinson

10'821 Che cal Engineering. ... X Ord. 4 .. .. 45-60 C. S. Robinson
101811 X C.W.S.

108 Chemical Engineering.... X-B 4 72-168 .. .. McAdams
2'45. 10'51

10'881 Chemical Engineering .... X-B Ord.C.W.S 4 72-168 .. .. McAdams
2'45, 10'1

10'84 Chemical Engineering. .... X-B 4 .. .. 80-00 Haslam
10'88

10'841 Chemical Engineering.... X-B Ord. 4 .... 80-60 Haslam
10'881

10*85 Chemical Engieerin .... XVs 8 .. 45-00
103 ica eerng .... XV A 45-75 C. S. Robinson

10'201 and 2'45
10'87 Chemical Engineering Lab-

oratory.............. X 0(4) ,. .. 0-80 Lewis
10-32 45

10'41 Distillation.... ........ X, X-A G(A) .. .. 80-60 McAdams
10-82

10'42 Dryng .............. X,X-A G(A) .... 80-60 McAdams

10,43 Evaporation...........K. X-A G(A) .. .. 30-0 McAdams
10'82

1044 Combustion.......... X-A G(A) 20-60 .. .. Ward
10'80

10'45 Mechanical Separation.... X, X-A G(A) 80-60 .. .. Weber
10-82

10'46 Extraction I............ X,X-A G(A) .. .. 80-0 McAdams
10'81

10'47 Extraction 11 .......... X.X-A G(A) .. .. 30-60 McAdams
10'46

1050 Heat Transmission....... X, X-A G(A) .... 80-0 McAdams
10 81

10-81 Purnace and Retort Design X, X-A O(A) .... 80-60 Ward
10'58 Chemical Engineering De-

sign.............. X-A OA 40-50 .. .. McAdams
10'84 Economic Balance. X, X-A G(A) 48-00 .... McAdams

10*81 Corr s............... X G(A) .. .. 80-80 R. P. Russell
10-21 or 10'83

10'62 Applied Chemical Thermo-
dynamice ......... . X G(A) .... 45-0 Lewis
5852

10'9 Tanning and Allied Sub-
jects........... ..... G(A) .. .. 15-30 Prolich
10-21

0.91 Leather and Rubber.... X (A) .. .. 15-80 Prolich
0'70 Oulphurla Acid........X (A) 80-80 .. .. Phelan

1021
071 Glss Ceramics and Re-

fractories............ X, X-A G(A) .... 80-4 Lewis
10,21
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TABULATION OF SUBJECTS

No. SUes# and ProPration Taken by

1072 Iron and Steel......... X, X-A
10'21

1018 Starch and Cellulose . X.. . X-A
1021

1074 Petroleum.............. X, X-A
10,21

1076 Niten Fixation....... X, X-A

10*77 Rubber................. X, X-A
10'21

10'78 Wood Distillation.......X. X-A

10'79 Pa n ilsand Varnishes. X,X-A

1081 Se hol of Cheical Engi-
nearing Practice (Bangor
Station) ............. X.A

10*82 Sc ool o Chemical Xngi.

neerig Practice (BOAStati o ............. X-A
10'88 School o Chemical Eng

nearing Practice (Eufai
station)... .. ...- A

1014 School of Chem ia ni
neering Practice (Bangor

ta .............. X-B
X-A

10'85 School of Chemical Engi-
neering Practice (Boston
Station) .............. X-B

X-A
10'86 School of Chemical Rng

neering Practice (B
tation) ............. X-B

X-A
10-87 School of Chemical Engli

neering Practice
(Bayonne 8ttion)..... -A

10'90 Experimental .searc..
10'911 Research Conferences..... X
10'912 Research .....cXs
10'921 Applied Science of X-rays. X

10'922 Applfed Science of X-rays. X
10,21

10'98 Automotive Fuel Problems X F. and G.
10-21 Eng.

10-981 Automotive Fuels........ II(A.E.)
10'94 Organisation and Methods

of Industrial Research. . X
10'941 Technical Orn zatio... Chem. War.
10'95 Applied Collo C stry X
10'951 Applied Colloid Chemistry

Laboratory ........... X
10'95

10'952 Experimental roblems in
Applied Co d Chem-

10'991 Seiari InChemica Engie-X
neeri ............ X

109192 Seminar ia Chemical Engi-
neering............ X

Term and Hours of
Exercise and Preparation Instructor

Year ist Od in Charge
Term Term

G(A) 80-60 Waterhouse

G(A) 80-80 Frolich

G(A) .. . 80-48 Prollch

G(A) 80-45 .. .. Underwood

G(A) .. .. 80-45 Lewis

G(A) .. .. 80-45 C. S. Robinson

G(A) .. .. 80-80 Gill

G(A) Field Work 160 hours Haslam

G(A) Field Work 160 hours Haslam

G(A) Field Work 160 hours Haslam

4
G(A)

Field Work 160 hours Haslam

4 Field Work 160 hours Haslam
0(A)

4 Field Work 160 hours Haslam
G(A)

GA Field Work 100 hours Ward
G A Time to be arranged

'A) 15-15 .Lews
0A .. .. 18-18 Lewis
0(A 30-60 .. .. Clark

0(A) .. .. 80-60 Clark

0(A) 80-45 .. .. McAdamso 45-78 McAdams

0 A) 180 R
0(A .. .. 4-90 rooh

G(A) .. . 0-60 Frolich
48

Frolich
G(A) 0-10.

G(A) 10-0 . .. R. P.Russell
G(A) .. .. 10- 0 R. P. Russell

282



GEOLOGY

GEOLOGY - 12*00-12'99

No. Suljes and Preparation Taken by

12,01 Mineralogy.............. III. XII
5$02

1W02 Mineralogy.............. XII
1201

12'08 Mineralogy.............. V (Elective)
5'02

X (Elective)

IX-A

1204 Mineral (Advanced) ... XII
12-02, '151

12'05 Mineralog (Advanced).... XII
12,02, '161

1*151 Pei" h ............ XII

12152 Petro phy ............ XII
11181 Petrography (Advanced).. XII

12'152 .(da
12'12 Petror y (Advanced).. XII

112 tr Phy
1220 Optical Examination of

Chemical Precipitates ... V(Electlve)
8'02

12211 Optical Crystallography... Elective
8'02

12212 Optical Crystallography... XII
12211

12'22 Optical Ceramics......... Elective
12211

1280 Geology................. 111,a XII
1'01. 10-0 for IX-A

IX-A
12*81 Geolo ................. IIL' XII

IX-A

12'821 Geology............. I
XI
XVII

122 Geology................I
12'821

12'88 Field Geology ........... III,,s

1'08, 1201, 12831 XII

12881 Geology....... ...... V (Elective)13.34 eoocal Surveying ... XII
12'2, 12'88

11851 Geological Surveying (Ad.
vaned) . ........... XII

'184
1'52 Geologial Surveying (Ad-

vancd) .............. XII
12'861

18 , ?, Field ........... XII
12* IIt (Elective)

1287 Field Geology ............ I
1W822

1188 Phuor hy........... XII

1240 Geology, Economio....... IIL,, XII
12'01, 12'81

2'1Economic Geology Labo-
ratory ................ XII
1140

142 Geology, Applied Economic XII

Time specially arranged.

Tern and Hours of
Rxereise and Preparation

Year t 0d
Term Terma

S 15-80
105

2 ., .. 15-15
60

* .. .. 15-15
80

4 .. .. 15--15
80

8 .. .. 18-15
80

G(A) 15-80 ....
108

0(A) 75-15

3 15- ..

S .. .. 15-80
75

G(A) 15-80
105

0(A) .... 15-30
105

S .. .. 15-1S
30

4 15-15
45

G(A)..., +
4 .. .. 0-15

45
S .. .. 45-458

2 .. .. 45-45
8 45-45 .

30
4 45-45

80
3 30-15
4 30-15
8 30-15 ...
a .. .. 45-45

4 0-15
45

A 0-30
45

£ 80-80
4 .. .. 0-45

120

0(A) 0-80 ....
60

G(A) .. ..

4 Summer

4 0-15
15

44 . .

0-0
60

0-0
50

80-1I
15
78-45

0-80

80-15

instructor
in Charge

Newhouse

Newhouse

Newhouse

Gillson

Gillson

Gillson

Gillson

Ollison

Gillson

Buerger

Buerger

Gillson

Buerger

Gunning

Shimer

Gunning

Gunning
Terzaghi
Gunning

Shiner
Gunrung

Gillson

Gillson

Lindgren

Gunning

Shimer

Newhouse

Newhouse

Lindgren
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TABULATION OF SUBJECTS

No. SuUese 0nd PreparatonM Taken by

12481 Geology Economio Labora-
a(Advanced)....... XII

1248 0 9 EconomicLabors-
to Advance....... XII

12'488 Rcno Geolg Semi-
nar12484 2 ........ XII
12'0

1M4 n4 Geology Semi.
a vand) ........ XII

12'8
12'44 Be qmio Geology of Pus (Elective)

1 46 Ecnomic 0oyof Non.
12'46 let o to ...... XII
12'40

12*47 coo Geology of Non-
etallic Deposits (Ad.

vanced)............... XII
1246

1248 N neering Geology and
lrologfy............ XII

1281

1 G& G 'f Materials:. IV A
so1 HIstcl Geology...XII

12,611 Paleontology ........... XII12'1

1211 Paleontology............ XII
12'811

12521 Paleontology (Advanced).. XII
12'512

12522 Paleontology (Advanced).. XII
12'521

12'8 Index Fossils............ XII
12'512

12'54 Micropaleontology ....... XII
12811, 12'12

12'5 Organic Evolution (Ad.
vanced)............... XII
064

121591 St raphy (Advanced). XII

12'592 Stmt raphy (Advanced).. XII

12'621 Geolcal Seminar ....... XII

12622 Go1o .mi....... XII

12'681 Geological Seminar (Ad-
vanced)............... XII,'j622

12682 Geological Seminar (Ad-
vanced)............... XII
12'681

12'64 Geology of North America. XII
12 ,1 .12012,512

1265 Geolo
12131. 1f2'I50. '5e,812 .. I

12'80 Geology of Coal and Petro-
leum.................. III, XII

12'81
1282 Chemistry Applied to Ore

Depsiton ............ XII (Elective)
12,4

Term and Hours ofExerc&se and Preparations Instructo
Year Mst Ad i' Charge

Tem Tem

G(A) 0-1 .. Lindgren
60

G(A) .. .. 0-1 Lindgren
60

0(A) 80-80 .. .. Lindgren

0(A) .... 80-80 Lindgren

4 ... 80-0 Special Lecturer

4 80-45
80

G(A)

3 18-80
4 1-80

80
8 15-80

80

G(A) 15-45
45

G(A) ....

G(A) ....

G(A) 45-80

G(A) .. ..

G(A) 80-45

0(A) .. ..

4 80-0

G(A) 80-75

G(A) .. ..

G(A) 80-80

G(A) .. ..

4 60-45

4

15-15
48

45-80

0-15
15

15-45
45
80-15
60

80-4

80-45

60-450

80-75

80-60

Gillson

Gillson

Gunning

Gunning

Shimer
Shimer

Shimer

Shimer

Shimer

Shimer

Shimer

Shinier

Shimar

Shimer

Shimer

Gillson

Shimer

Lindgren

Shimer

Shimer

.. .. Special Lectu

80-0 By
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NAVAL ARCHITECTURE AND MARINE ENGINEERING 285

NAVAL ARCHITECTURE AND MARINE ENGINEERING -
13-00-18,99

Na. Sugoci and Preparaen Take

18'00 Yacht Design and Model
Making .... ,......... Elective

18'01 Naval Architecture....... XUIi
M12 8'01 XHI-A

18'011 Naval Architecture. XIII
18'02 Naval Architecture..... X1i:

18'01 XIH.A
18021 Naval Architecture.....,. XIIs

18-011
18'08 Naval Architecture ....... X1iii

18'02 X11I-A
18-11 Theory of Warship Design. XHI-A
1 12 Theory of Warship Design. XIII-A
1 18 Theory of Warship Design. X1I-A
1814 Theory of Warship Design. XI-.A
181'1 Warship Design .......... XII-A

1812 Warship Design ........ XI-A

1828 Warship Design .......... XIII-A

18'24 Warship Design......... XII-A

18-81 Ship Construction ...... XHiit
18'82 Ship Construction ........ X1i11

18821 Ship Construction. XIII
1888 Ship Construction. ... .. X1i11

18881 Ship nstruction........ XIII,
l3*821

18'87 Merchant Shipbuilding.,.. XIHI-A
18'88 ShipyardOr sanation.... XIII

18'02. 13'2
18'89 Shipyard Practice.,,,.... XI1-A
18'41 Ship Drawing............ X1i11

18'411 Ship Drawing............ XII1

18'42 Ship Design............. XII1

18'48 Ship Design............. X1Ii1
I842

18'46 'Ship Design............. XII1
11'48

18'46 8h Design........... XIt1

1847 8 n ............ XIII,
'02 181

18'48 Model ?aking ....... ,.. XHI-A

18'51 Marine Engineering ...... XII
2'40

18'52 Marine Engineering ...... XIII
2'221 240

18-8 Marine Engineering...... XHIII

i8'58 Mrine Engineering ...... X1-A
18'81 Marine Engine Design. ... XIM

18'62 Marine Engine Design .... XII,
13,1

18-68 Marine Engine Design .... XIII.A

18'64 Marine Engine Design .... X111-A

18'60 Marine Enine Design .... XIIII
2 242, 18'81

Tern and Rours of
Bercise and Preparation lusrutor

by Year W sd to Charge
Term Trn

Summer 20- 0 Owen
55

S 80-80 .. ,. Jack
4 80-80
8 80-80 .. .. Chapman
S .. .. 80-80 Jack
4 .. .. 80-80
S .. .. 80-80 Chapman

4 45-45 .. 4. Jack
G 45-45 ....4 60-90 .. . . Hovgaard
4 .. .. 60-60 lHovgaard
O 75-120 .... Hov rd
O .. .. 75-90 ovaard
4 0-0.... Hovguard

1204 .. .. 0-0 Hovgard
120

O 0- 0 .. .. Hovgaard
150

G .. .. 0- 0 Hovgard
150

2 30-30 .. .. Owen
S .. .. 80-s0 Jack

2 .. . s 0-80 Jack
a 45-60 .. .. Jack

8 30-80 ,, .. Jack

4 ., .. 30-30 Jack
4 80-15 Jack

4 .. . " 80-80 Jack
* ... , 0-0 Owen

105
* .. -. 0-0 Owen

o 0-0 .. .. Owen
60

S .. .. 0-0 Owen
45

4 0-0 .. -. Owen
105

4 -. ,. 0-0 Owen
484 15-0 .. .. Owen

75
4 .. .. 0-0 Owen

80
8 .. .. 0-s0 Burtner

4 20-10 ., .. Burtner

4 .. .. 80-80 Burtner

4 80-30 .. .. Keith
4 0-0 .. .. Burtner

45
4 .. 0-0 Burtner

4 0-0 .. Keith

4 .. .. 0-80 Keith
0

4 ,. .. 0-0 Burtner
45



TABULATION OF SUBJECTS

No. Sujocs and Preparation Taken by

18'70 Steam rjiblnes.......... XIII
2'42. 'a

11'71 8 T rbines ....... XIII-A
1172 aDiesel Engines and

aoriesX............. XIII
18'81 8h1lcOeration........... XIII1

' , 'ra
18 raton......... XIII

1888 Terminal Facilities ....... XIIIs

Term and FS of
Rxercse and karal

Year t C
Term Tern

4 80-48

4 .. .. 80-60
4 .. .. 80-48
4 80-80

4 .. .. 48-60

8 80-15

AERONAUTICS - 16.00-16.99
Term and Rours of

Exercise and reparai
No. Subjet and PreIparation Taken by Year Mst Rd

Term Ter
10'01 Airplane Design ......... XVI 4 75-90 ....

M22 and 2'21 or 1'401
16'018 lane Des ........ Air Corps Unit 8 48-45

16'04 Ad c ne e XVI G(A) .... 0-0

16'06 Advanced lane Struc-
tures................. XVI G(A) .. .. 80-60

6'01, 18'14
1611 plane Design Practice. . XVI 4 0- 0

18 01 80
16'115 Aeronautics ............ Air Corps Unit 4 .. .. 80-30

'785 s0
18'12 A~rplne Design Practice.. XVI 4 .... 0-0

1618 Airplane Design Practice... Elective G 0- 0
16-01 90

16'14 Alup one Design Practice... Elective G .. .. 0- 0
16, 8 120

16'91 Ain Theory........... XVI G(A) 80-45 ....

16'22 Non-gid Airship Design XVI G(A) .. .. 80-80
(Not given 1927-28)

16'24 Non- Rid Airship Design
Practice (Not given XVI G(A) .. .. 60- 0
1927-28)

16'26 4g Airshi Dign ..... XVI G(A).... 45-0
18 1 (o "v 1927-28)

tice. (Not given 927-28) XVI G(A).... 0- 0
16'8 120

161'0 A Propellers.......... XVI G(A) .... 80-80
1621

10'82 ArePoelrDesign
e............... Elective G .... 0-0

16*80 48
16'88 Aircraft Instruments...... Elective G 15-80

16'05
16'41 History of Aeronautics..... Elective G 15-15

16'74 (Not given 1927-28)
16'42 Aerial Transport .......... Elective 0 .... 15-80

Ec21 or Ec3l
16'48 Aircraft Armanent. ...... II(O.D.) 0 .. .. 45-75
16'81 Ri ggng end Ma.tenance of

ircraft............XVI 8 0-18 ....
45

16'54 Airplane Construction .... XVI 4 .... 80-15

16'O 8Mboratory..; XVI 4 ....
804 80

M

ion - Irnsutot
in Charge

Burtner

Keith

Chapman
Chapman

Chapman

Chapman

ion Inskuctor
in Charge

Chatfield

W. 0. Brown

Chatfield

Newell

Chatfield

Chatfield

Chatfield

Chathield

Chatfield

Warner

Warner

Warner

Warner

Warner

W. G. Brown

W. 0. Brown

W. 0. Brown

Warner

W. G. Brown

W. 0. Brown

short
Short

W, 0. Browai
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BUILDING CONSTRUCTION

Term and Hours
Raerise and Prep=,.. Instructor

No. Swest4 and Preparation Taken by Year Ist Nd
Term Term

16'61 Aronutical Research
thods............... Elective G 8045 .... W

,218'0416'67 Aeronautical Aboratory.... Elective 0 0-40 .... W.

16-68 Conduct of Aeronautical
Research ............... XVI G(A) .... 15-45 W.
1665, 1807

18T6d Aeronautical Seminar . XV G(A) 15-15
16.7 Propellers and Airships .... XVI 6 80-30

1676 Aeronautics ........... II (Elective) 4 .. .. 80-80
M22, 222 XIII-A G 30-60

16'78 Aeronautics ............. XIII-A G ,. .. 45-75 W.
16'76

1'785 Aeronautics ............. Air Corps Unit 4 45-45 .. .. W.
16-015

16'82 A * Engines........... XVI 4 .... 80-30
2-30, 2'2251

16'88 Ailae Engine Design.... XVI 0(A) 75-90 ....
1812

16'84 Airplane Engine Design.... XVI G(A).. .. 30-45
1688

16'586 Aitplane Engine Design XVI G(A) 0- 0
Practice 60
g88, 2-731

1M88 A eiv Engine Design
....... ............... XVI G(A) 0-0

16-84, 1685, 2'782 120
1690 Aero Engine Laboratory... XVI 4 .. .. 0- 0

9'42 45

BUILDING CONSTRUCTION 1700 - 17-99

No.

1721

17'22

17'31

17,32

Subject and Preparation

Building Construction ...
4'10

Building Construction ...
17'21

Building Construction ...
17-22

Building Construction and
Materials ............

171
Building Construction ...
17'82

Building Construction ...
17,41

Job Management .......

in Charge

0. Brown

G. Brown

0. Brown
Chatfield
Chatfield

Chatfileld

G. Brown

G. Brown

Taylor

Taylor

Taylor

Taylor

Taylor

Vales

Term and Hours of
Exercise and Preparation Instructor

Taken by Year 1st Od in Charge
Term Term

XVII S 45- 0 .. .. R. . Tucker
180

XVII 1 .. .. 45- 0 R. F. Tucker
185

XVII 8 45- 0 .. .. R. F. Tucker
165

XVII 8 .. .. 80-30 R. F. Tucker
165

XVII 4 15- 0 .. .. R. F. Tucker
105

XVII 4 10 .. 15- 0 R. F. Tucker
135

XVII 4 .... 15-15 R. F. Tucker

DIVISION OF DRAWING
Term and Hours of

Breise and Preparation Instructor
SuWes and Preparation Taken by Year ist Od in Charge

Term Term
Mechanical Drawing....... All courses 1 8-0 .... .A. Breed

except IV 42
Working Drawings ...... All courses 1 .. .. 8- 0 Goodrich

DI except IV and XVII 42
Descriptive Geometry...... Al courses 1 15-10 .... Kenison

M2 except IV 30
e ve Geometry ...... All courses 1 .... 15-10 Kenison

except IV and XVII 80
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TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation

No. Subecs and Preparation Taken by Year ist Od
Term Term

D28 DescriptivGeometry (Cot-
.............. 1 455 . ..

D81 Geometry...... 2 80-4..

D811 D GMomtry (Co
C .............. 1 ... 80-75

ECONOMICS

NO. S#eoi and Preparation

Term am
aercse an

Taken by Year 1sm
Term

d Propa

To,
B Pocal Economy........ VI XIs, XV 48-78

12I 8 48-75
ael Po Economy........ II I, IV. 8 48-4 .

V Vi VI C,
VII IX-A IX-B

I s',X. IV,.-'
R.A .... 4-48

m pollt Economy........ II.V, 4-4

V VI
C, A(AIX VI, XA

I XI~i, XIV. XVI
VI-A( f 45-45 ..
VI-A Summer 4-45
VI-A(A Summe 4-45

8085 Poltical Economy........ XIII-A 44-7 .

E7 B .... .... XV a .. .. 45-80

8EG Industr.. Relations. XV. * 4 . -0
EC7OXVH 8:.... 4i-6

Ec471 Personnel Manme . XV G(A) 80-0
Bolorge81 and E48

Ec473 Pauel Management.... XV G(A).... 80-00
EcO Accounting.............. Is 8 45-4 .

E12 II. 1 45-48
S ... 45-48

XIII, 4 .. .. 48-48
Eff, .. . 45-41

Ecl Cost Accounting .......... ,.XV I 60-7 .

EBoS Bulg c ........ XVII 4 45-00 ....

8c41 Manufacturers' Accounts. . XV G(A) 80-0
Ec0 and Ec51l, or

euivalent
Ec842 Mlan' Accounts.. XV G(A).... 80-90

I
E55 Tax etumsand Accounts. XV 0(A) 80-00 ...

Ec80 and Ecol or equiva-
lent

Ec56 Co r1t @ganiztion.... XIIs,XV 8 48-00 ....

BO7 Coro Pina and
etamets........... XIIII, XV 8 .. .. 45-0

Ec inci Administration of
I .Ud...... XV G(A) 80-90 ....

aEc7 or

p Aunsntruetar
in Charge

rum
Doten

Dewey

D. S. Tucker

Dewey

D. S. Tucker

Armstrong

Dewey

Doten

Doten

Doten

Shupue

Shugrue

D. 8. Tucker

Armstrong

Armstrong

Sb *

Instructor
in Charge

Goodrich

Bradley

Bradley

Som cuf

288



ECONOMICS

Term and Hours of
Exercise and Pre paration Instructor

No. Subost and Preparation Taksu by Year ist
Tem

3a82 Financial Administration of
ndustry .............. XV G(A) ...

Ec01 Public Utility Management
and in n........ F.andG.ng.0(A) 80-O
A course in ve economics

Ec592 Publc Utility Management
and Finance .......... F. and 0. Eng. G(A)

Ec61 Buess Law . ....... V~j. XV I-A, 4 80-60
87, EO7 XH- XV

"S62 Business Law............VII, s, %..-.
Ec6l XV

cO68 Business Law and Organ-
igation,..............VA W ...
E02

ecs Sattcs ................ VII1, XUIs a 45-15
12 XV 2 45-15

BE661 Statistical Methods....., XV G(A) 30-90
EoO5 M21

B0662 StS tca1 ethods....... XV G(A)

Ec682 Business Cycles.......... XV G(A) 80-90
A course la the principles
of economicsEc682 BusnesCycles...,....,.XV 0(A) .. ..
eosI

3o70 Business Management..... VI1, XV 8
EoS

Ro71 Busi Management..... VI1, XV a e0-90
'c0

BoTS Bites Management..... VI,. XV 4

174 Business MXV 4 ....

roduz .............. XV G(A) 80-0
Bec70, 71 and 72 or equiva-
lent

30762 Marketing of Manufactured
Products .............. XV G(A) ....

S07 1
3080 Shipping Administration... XI1I I ..

Rd in harue
Term

8040 Shugrue

80-60

80-60

45-75

30-90

30-0

45-45

60-90

80-90

80-45

Armstrong

Armstrong

Hausserman

Hausserman

Hausserman

Dewey

MacKinnon

MacKinnon

D. S. Tucker

D. S. Tucker

Schell
Freeland

Schell
Freeland

Schell
Freeland

Schell

Freeland

Freeland

ENGLISH AND HISTORY
Tern and Hows of

Bwees and Preparation Instructor
No. SubJec and Preparation Taken by Yeu r Ise Rd in Charge

TOrM Term
BEnglish tutrance) Summer 5-70

English and History ... All courses 1 45-75 .. .. A. T. Robinson
ns and Istory ........ All courses 1 .. .. 45-7 A. T. Robinson

and ry........ All courses... . 45-75 .. .. Roger
and story........ All courses S .. .. 45-7 Roe

...... ....... XV S 8060 .. .. W. Pectt
Report Writing............XV. XU IS. 80,80 W. Prescott

N0 EngBish.. ............. VI, VI.C, 4 -. .. 45-75 Pearson
VI-A B)(1.2)
VI-A A) 5 45-78
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TABULATION OF SUBJECTS

URL AND GAS ENGINEERING-F1-10
Tern and Hours of

Exaress and Preparation
No. Sowed and Pr4aration Taken by Year Is Ad

Term Term
P1 Principles of Combustion... F. and G. Eng. G(A) 80-60
P2 Development and Use of

Power.... ....... P. . andG.Eng. GA) 80-60
P8 Furnace and Retort Design.. P. and 0. Eng. A .. .. 80-80

75
P4 Gas Engine Laboratory...... Elective G 0- 0

45
PS Natural Fuels .......... P. and 0. Eng. G(A) 80-60
P Princip es of uel and Gas

Eineering I........... Elective G 75-75 .. .. C. 8
P7 PR= Pu and Gas

SII.........F.andG.Eng. 0A.. .. 78-75: es o ta ... P.and G. Eng. A.... 80-0
P. ....... F.and 0. Eng. G(A.. .. 80-60
P1O Field Work and Thesis.

(Boston Station). . and G. Eng. G(A 240
P11 Pield Work (Buffalo Station) F. and 0. Eng. 0(A) 240
P12 Field Work (BayonneStation) P. and . Eng. ( 240

GENERAL STUDIES - G1-G99
Term and Hours of

Exercise and Preparation
No. Suiest and Preparation Taken by Year Ist ad

Term Term
01 History of Science.........

MI8
02 History of Science .,....

08 International Law and
American Foreign Policy.

G4 BusIness and Patent Law...
05 Psychology...............
06 Industrial Psychology..... Elective
020 Labor Problems .........
022 Mr t Method .......

28 Producn Methods.......
26 Investment F nce.

a nand n.nce.
ce of Corporations.. VII#

G88 Christianity and the Social
Order ..................

G40 Enis Cotemporary

G41 En lih~n temporp En,:

fered in 1927-28)......
042 English (Cont orary Eu-

ropean Literature) (Not
offered in 1927 - .

G48 English (Amcrican Litera-

044 nl~ (Committee.Wrk. VI.A(A
0A B 1 )(8)

G442 English (Business English).. VI.AA)

0448 Etsh (Modern Forms of
rature)............. VI-A(A)

VI.A(B)
G45 English Composition Ad-

vanced..... .......
046 English (Public Stpeaking)..

8, 4

8, 4

8. 4
8, 4
8,4

8, 4

8,4
8. 4
8, 4
8, 4

8
8, 4

8,4

3, 4

8, 4

8, 4

8, 4
8
4
4
3

4
8

8, 4
.,4

80-80 .. .

80-30

30-30
80-80
80-30
80-80
30-30
80-80

80-80

80-30
80-0
80-80

Summer

30-80
30-80

80-80

80-8080-30

80-0

Summer
Summer

i6.4..

D

D

A. T

Instructor
in Charge

Hastam

Riley

Ward
Fales

Hasiam

Robinson

Ward

Ward
Ward
WardWad

Instructor
in Chargs

. W. Tyler

H. W. Tyler

Tryon
[ausserman

Whitternore

Doten

S. Tucker
Shugrue

Armstrong

Sutherland

Roger

Rog*

.M. Pu

.Robh

W. Presco

CopithI
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GBNBRAL STUDIES

No. Suea and preparation

0481 A aton and Debate
Not ofered in 1927-28)

47 formal Public
" i ) ...........

04O Apeito % ofro Muui.
n in odern

the V11............
Sigin..........089 SPa Pevolution and Na-

G59 Social Problems of Phil-
naophy .... ... . .... q .. .. 0

0 0 Geology................. (Not op4e
to t

04 Organic Evolution......... %, 4
IX-A 8

x1 8
008 Sound and Muso ....... Not 8.48~to ent8,

060 Descriptive Astronomy..... (Req.) 4
(Not o 4
tostet

............ i. A 8.4
Heredity ............... (Not open 8,4

076 Industral Aspects of Ban- to XI)
teriology ............... otopen 8,4

073 Santary Science and Public n I and
Health................. (Not o 4

074 Phyeklogy end Embryology

076 h7 of P hy 8.4
077 Moth ofToacblng Gen-

rand
.. ... (Elective)

7 A . . . . .8, 4
in Senior High yo(Elective)

078 Methods s Nn Chem-
stry in eor igh Schools (Elective)

0788 General Science Laboratory
(for Teachers) ......... (Elective)

079 E nering Chemistry..... Any but V ,4
X. XIV who
have %o1
10'28 an 8-a80831 French (Not offered 1927-28) 3,4

L62
0822 Preach (Not offered 1927-28) 8,4

LOS
81 French................... 8,4

Lag
8u Fr --....... .--............ 84

SGerman ..... ......... 8.4
1.2I1 1S32

Tem and Hours of
Exercise and Preparation Instructor

Taken by Year Ist 8d in Charge
Tem Term

8,4 80-80

8, .. .. 80-80 W. Prescott
8.4 80-0 ., Roberts

8,4 .. .. 30-80 H. L.Seaver

8.4 80-80 .. .. Pearson

1 4 80-80 .. .. Crosby8 4 Taken in two terms Townsend
Register both terms

as 4 8-8 AT Rbiso
80-80 .. .. Shimer

80-80
80-0

.80-80

80-0

80-80
.. .. 80-80

800.. ..

80-80

Shimer

Bars

Goodwin

Conant

Bigelow

S. C. Prescott
Proctor

so-so

... 30--80

... 80480

Summer
Either term

Summer

Summer

Summer

80-0

80-80

80-80

80480

80-60
80-80
80-40
80-60

0-40
40

80-80

80-80

Turner

Woodman

Lunt

Gill

Langley

Langley

Langley

Langley
Vogel

291



TABULATION OF SUBJECTS

Term and Hours of
Exercise and Preparation

No. SuWect and Preparation Taken by Year s Rd
Term Term

042 Ge .................. 8. 4 .. .. 80-80

G98 M and Policy
.tate..... AlR.O.T.C.8, 4 80.0

advanced
course students

Instructor
in Charge

Vogel

Cloke

GERMAN
Term and Hours

Exercise and Prefaral Instructor
Suest and Preparation Taken by Year Ist d in charge

Tom Tem
erman Elementary). Elective 45-75 .... Vogel

11, 2oretrne e
G (Elemetay)..Elective .. .. 45-75 Vogel

L21
German (Intermedlate). Elective 4-75 .. .. Vogel

1,1i, L12 or entrance re-
quirement

German (Intermediate)..... Elective .... 48-75 Vogel
L,21

Or ". (Intermedite.... Elective 45-75 .... Vogel

Germa (Intermediate) .... Elective .... 45-75 Vogel
L28

SEletive45-75 ... Vogel

Germa vnc ....... Elective300 ...0ejln (Advanced)...Elective ... 45-75 Vogel

Germn (Advanced). Elective 80-CO ... Vogel
.r....dElective .... 80-00 Vogel

(Students making.up entrance requirements in L11, 12 or L21, 22 will take 4"0

Suweet and Pr

'en2 Rulemt

(nterme

e (Interme

c(Advance

(Advance

Advance

Ad0an2e

ROMANCE LANGUAGES
Tem and Hours of

Rxercise and Preparation Instruc
ePaation Taken by Year Ist sd in Ckarg

Term Term
M Elective 45-75 az

: Elective "-" 4-7121

ate)..... Elective 45-75 .. .. Langl

ate)..... Elective .. .. 45-75 Lang

d)..... IV 1 45-90 .. .. Langl

d)........ IV 1 .. .. 45-90 Langl

d......... IV 3 45-75 .. .. Langl

tsr~ .Eectve45-75 .. ..

l:::::: ece .. .. 417

ig up entrance requirements In L1. 52 or L,61. 2 will take 45-

or

ey

ey

ey

ey

ey

ey

No.

LII
L12

L21

L22

L28

L24

L81

U2

1zi

No.

L61

L63

LOB

L604

Lei
:I"

202



MATHEMATICS

MATHEMATICS
Term and Hours of

Bxerciss and Preparaton Instructor
No. Sujes and Preparation Taken by Year 1st Sd in Charge

Term Term
I ..br. ., .. Summe
8 r( ce) Smme
4 gnometry ntrance)..Summ

S culus............. All courses 1 45-90
,1 M M4

MI C ulus.,............ All courses 1

M1 Calculus............... All courses 45- 0
U12 excet IV

MU22 Derential Equations.....I I I IV-A .
MI V i, V-A

OILIX-A
IX B IX C XI
Xi, XV , XV,

XV 2m
M24 Mathematics ............ I, VI Elective)

M21 (at 0. . Co.)
M2S Least Squares and Prob-

ability............... IX-C 4 30-g0
M22

Ma1 Mathematics............ VI, VI-C,
M22 VI-A(B) a 80-0

VI-A .
M88 Advanced Calculus....... VIi IC 8 4 0

M22 V ective) 4 45-90
M87 Advanced Calculus.......VI I IX-C ..

U38 V ecIv) ...
M41 Calculus, Applications of.. X O 4 45-90

M21 C.W.S.
X-B, X-B
(R.O.T.C.) 4 386-72

M48 TheoreticalAeronautics... IXC (Elective) 4 45-0
Mgt XVI a 45-90

M44 Theoretical Aeronautics... IX-C (Elective) 4
M43 XVI 8

M451 Fourier's Series and Integral
Equations............. VIl 4 80-50

M22 IX-C G(A) 30-50
M452 Fourier's Series and Integral

Equations............. IX-C G(A)
M46 Advanced Wing Theory... XVI, IX-C G(A) 30-0

M44 VIII (Elective)
M47 Advanced Wing Theory ... XVI, IX-C G(A)

4VI (Blective)
M51 So.neering Science. IX-B 8 45-90

M62 2 Science ...... IX-B .
n In Sciene ..... IX-B 4 45-90

IM Laboratory.. IX.C 4
M22

M581 Theor of Functions ..... IX-C G(A) 30490

M562 Theory of Functions,.... IX-C G(A)
M22

Ms7 Theory of the Gyroscope.. (.., 0 ....

IX-C G(A) ..
M571 Theory of the Gyroscope.. II(A.O.) 4

M22
M0 Vector Analysis.......... IX-C G(A) 30-0

M22
M02 Moden Algebra ......... IX-C G(A) ...

M22
M631 Differential Geometry... IX-C G(A) 30-90

M6M2 D rential Geometry.. . .. IX-C O(A) .. ..
M29

MO51 Anlcal Meanies..IX-C 0(A) 30-90

r 35-70 Rice
35-70 Vehse
35-70 Zeldin

Bailey

45-90 George

Bartlett

45-0 H. B. Phillips

Phillips

Bartlett

Moore

Woods

Woods

Hitchcock

C. L. E. Moore

C. L. B. Moore

Wiener

Wiener
C. L. B. Moore

C. L. E. Moore

H. B. Phillips

H. B. Phillips
H. B. Phillips

Douglass
Rutledge

Rutledge

H. B. Phillips

Zeldin

Rice

Struik

Struik

P. Franklin

45-45

30-90

45-90

45-40
4"40

30-0

80-60

45-90

45-75

30-90

15-80
15-30
15 15

30-60

80-90
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TABULATION OF SUBJECTS

Term and Hours of
Exercise and Pr eparaton Instructor

No. Suiest and Preparation Taken by Year 1s gd in Charge
Term Term

MOBS 'I'M l Mechanics..... IX-C G(A) .. .. 80-90 P. Franklin

M70 K of (Math.) Science. Elective 4 80-60 .. H. W. Tyler

M7 D tial Equations.... I I Summer - 0 H. B. Phillips

M781 bynamijos.......... X I-A 45-90 ... C. L. R. Moore

78 a f ics......... XIII.A G .... 45-90 C. L. B. Moore

M78 B R Ballistics........ II(O.D.) 0 80-00 .. .. P. Franklin

M77 Analysis .......... VI-C 8 . .. 4.-76 H. B. Phillips
. .. . VI-A 4 48-75

VI.A 8 4 Summer 45-75
M78 An ic Geometry . ...... Blect e .... 80-60 P. Franklin

MS. d M of Teach l;jnor
M8, 00, 9 t es -Summer 00

M81 Methodto Trcona Senior
M Ighu athe tics Summer 80-90

M13 Ct&z o=s o be

Sc ..ols Summer 20-20
Moo M ati Reading.... IX-C G(A) Both terms+ Woods

No.

PTS

HYGIENE
Term and Hours of

Bxercise and Preparation
Subect and Preparation Taken by Year 1st od

Term Term
Physical Training ....... AlU courses 1 20- 0 .
Physical Training ....... All courses 1 .. .. 20-*0

Instructor
in Charge

MILITARY SCIENCE Al

No. SuWest and Preparation Taken by Ye

MS11 Military Science....... All courses 1

Smilitary ce .... All courses I
21 . ..am ,... All courses

8221 .. ........ courses
8222 Engineer Unit ......... Al courses 2
228 Unit .. ......... courses 3

..... .. ,.A courses a
rns .it ......... All courses I

M5286 Chemical Warfare Unit.. . 6xiV 2

MS811 Co tery Unit, Adv. co I

Me812 C 1aery Unit, Adv. Ali oi 8

M8s1 Eiea Unit. Adv...... All couled 8
M5822 Unit, Ady... Z ues
M881 nlt, Adv....... V i

+Tme specially arranged.

ND TACTICS
Term and Hours ofEercise and Preparation

ar ist d
Term Term

27-0
18

a-6 48-0
45-0
45- 0 A. T
48-0

.... 46- 045- 0
45- 0

4 45-..
... 48-458

45-48 .. .. A T.

.... 4-48 A. T

45-4 ...

Instructor
in Charge

Cloke
8I oke

Winslow
W. Moore

Milan
Ba4ndhots

Woodward

T. Phillips

Winslow

Winslow

W. Moore

W. Moore

Milan

294



MILITARY SCIENCE AND TACTICS

No. suweet and Preparation Take# by Yea

M8ell nit. Adv........ VI-C 8
Mom8 (tAdv .. .. -VIA II 8
Mo682 nit, Adv........ VI-C 8
m841 n Unit. Adv... .. VI.A, S

m8848 Unit, Adv...... VI-A, 8

M881 Units, Adv. A.. ourses

except V
MSS1 Ai CrscUinc. Ad.. l . or .1.X 1, 314588241t, Adv Al

20802 iniChecal Warfare Unit,
IA . ........... Y , XIV, s

M8 A ary Unit. Adv. Ai course 4
except V, XVt,,

MS419 Coast Aitillery Unit, Adv. All oures 4
140411 Icp

MS421 Bn eer Unit, Adv...... AU course. 4
8822 except V

M8422 En ineer Unit, Adv...... All cours 4

841 1MS481 S Uiinit, Adv..V. . 1.. . . -C 4

M48482 Signal 48nt, Adv.;V . X. B VI V
8S481 .VIVAi RBXIV

MS441 Ordnance Unit, Adv.... , , 4
M842 XV

MS442 Ordnance Unit. Adv... II, I-A, 4
MS441 XXI X-B,

XV
M841 ACos Unit, Ad,. All courses 4

S3 Unt except V
M8462 Air Corps Unit, Adv. All courses 4

M8401 Cemlical Warfare Unit, cept V
A dv...............V ,IV

MSOO2 Che Cal Warfare Unit,
dv .............. V XXIV, 4
16481 Xv;

Term and Mours of
'ercise and Preparation
ar Is$ Rd

Term Term
80-1 .

.,. 88-48184
80-18

18-15
15-15
48-48

Register for 16'015

Register for M1885
over

46-46

45-45

45-45

Insituctor
in Charge

Milan

Mian

Milan

Bandholts

Bandholts

Woodward

Woodward

Woodward
T. Phillips

T. Phillips

Winslow

Winslow

Covered by A. T. W. Moore
Institute subjects

Covered by A. T. W. Moore
Institute Subjects
(See 6'281) .. .. Milan

.. .. (See 6 282) Milan

Covered by Bandholts
Institute Subjects

Covered by Bandholts
Institute Subjects

Cove d by Woodward
Institute Sbects

Covered by Woodward
Institute Sbj

Covered by T. Phillips
Institute Sub ects

Covered by T. Phillips
Institute sets

'I
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LABORATORY FEES

The folIi boratory Pees wi bome fve on a a ber 119
b ~ ~ ~ U ahak due t adiosorbase in subjects, eta. N4o~~unU~m~~eforu ect cacte tbetrm.

C1VIL ENOINBRING

1,86 Tes of Highway Materials.............................. .00

2CRANICAL BNGIBERING

suy Ro
W e n T w s... .. ..........0e*..0..
..........................................

.................... . . . . . . ..
.. . . .. . . . .. . . .. . . .

......................... . . . .. .
Towac M tallu b ryy ....................................

M a eo . . . . . . . . . . . . .

T t ni a tion A va nce...............

and Eanination of Ma, Advanced. .

eed ~~Deoign. Lboa bora ory
3 4 I" abo rator ..................................o.....La.............. .........

IS O il.....ly:.................. ....Laboratory........ .
...... ..... ......... .......

a.....-..--.aboratory...-,--- .......

R M !a zf,= ..................

and Hydraaboratoryr.................

t1 c Laboraory... ....... ..........
Power LAbtory.......... ........ ..................

AuooieLaboratory.........- .......

Eng..e.Te.t..g......................................Aeo Laboratory................
Aeo Laboratory................

Het Treatment................................ ..........

.. seee...e ....... . ...........

ineng. . .  . . . . . . . . . . . . . . . . -

HetTeten............e.e.e.e....ee..........*..e.*

296

Fee
cZem
81.00

180
12.00

1.00

1:1

1201
16.00

12.
6M

12.00

92.00

100

62

sloe

101

ST

8'1:

918

I I

NO

1
984

- l
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Fee
SK se Bach Tem

8.00
1P.00

I ....d .g ....,......... ................................... 18.00

: : ... ,.. .. ...................... 5................ '8.00. a bo . ..::: .:::::::::::::::::::::::::::::.............. .00
t. CAL. ............. 8.00

1:1 nec o aor L a b r a00

T o L aboratoo r.............. ........................ 12.00
Too febme laboraory,,,.,,;.....,..,...,. 9.00

19 ToolLabo r atory. . . .. . 9.00

loot boratory......................................... 4.00u4 oo boaoy.................... . 7.00Laboratory. 6.00

MINING ENGINEERING AND METALLURGY
S tc

Subjec BachTerm
33 Ore Prsing Laboratory..................................66.00

... ............................................ 00
HO r y ofFoain.......... ..... .......... ,,,... 2.00rand Practice of Flotations

Asaigand Metallurgical Laboratory........................38.00

881 Fire Assay n, Advanced .... .................................. 10.00
8 ir sa Advanced.. ................................ 10.00
8'41 MetaUrr, pper and Lead ................................ 7.00

etallurgy, Copper and Lead.................................... 3.00HP * rg, operand Lead.,,.............................3.00
8.G :and Siver... ................................. 8.00

I o Met ........h.......................................... 9.00
8 1 M e,.r...... .......... ............................ 8.00

813 M . . . . . ..phy ............... .......... 8.00,t Ad a cd. . . .. . .. . ... . . ... . . 8.00
Physical Metallur . Advanced..................................... 8.0Physicali MIetary, Advacd.............

App t of Me H ............... ................. 1800

CHRMISTRY
SI~o 'tPee

SeEach Term
Chemistry . ............. ............................... 4.00j~j Chs...tr............................... ............ 4.00

Peaainof inorgani. Cmpouds............................38.00

'10 ve .....................-- -- ----.. 9.00
6.101 altt ay......-............--....--....... 7.00
111 tative A ................- .-..... .............. 4.00

tttive Analysi..................................... 
4.00

tativ. Analysis..................................... 8.00

tative Anali........................................ 4.00
4.00,

.......... ......... .... ... ................... 3.00
17 Methods of Sllctroclfl Analysis...................... .

S du alw Ana y .................................. .00

. .9 - -. .....----.. ............ ...- -....
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IV, Suweet Ralfr"
SF . . .2.00

8:8 Proaime An a l y s i s . 4.00

8 .................................................... 1
8a7 o Materials...................................... t0r0::u and eT~fl1 1Tesg............. ..... 20
V'40 1M etbodsand Instrum e n . 2.00

8 ulatve Analysis..................... 8
1 ~Laboratory.................. 7.0S he m c lo Lboratryo......... 7.00

=61j r Chemical Laboratory. ...... . ... 6.00
L a o r t o y 8.00

'618 Or Chemical Laboratory............................. 8.00

8'615 Organic Chemical Laboratory.. 4.00
862 calLaboratory 10.005'621 OgnLaboratory. ................................... 7.00

622 Organic Chemical Laboratory..................................... 8.00
'628 OgncCheia Laboratory.................................. 8.00

8'624 Ogic Cheia Laboratory..................,.................8.00

8'081 Organic Laboratory Practice Advanced ............................ 8.00
8'682 ratory Practice Advanced .......................... .8.00
v al m Principles ............................................. 1.00

1.0066 ga a ........:: :::.......,................ 1.00

BLECTRICAL ENGINEEURING

Sedec BEack Tem
6'880 Communcation Electrical Laboratory ........................
6'881 Comm cation Electrical Laboratory ....................
6882 Communication Electrical Laboratory.... ............... 14

1. ..... d . o............................
6n6 Prin cl s lec al Communication .......................... 1

6.70 Prical Laboratory n ................ ... 1.

.16b Eecrica Laboratory.......................... 9

671 -ectrical E LabrAtory....................... . .::;t [r L ratory.........................6'71 La ratory ............................ 1
Oil ElctrcalEngneelngLaboratory...............................4.0

1b nar Laboratory..............................

6'72 8 E Tboratory v e .......................... . 1.00

6 ~Lboratory......................bo..,... ho0
Mn Laboratory................................. 1.00

W Elect n. ................ 0.centsa hour
lectcal Laboratory.................. . or

6T ElectriclLaboratory............................. 600

El EgierigLaboratory........................ 90
La bratory ........................... .06'7 T 5 ZM u n Laboratory................. 6.100

6-4 ujnssi Laboratory.... ........................... 140

*78 E Lab ratory. . ... .......... ................ 11

782 Engineering Laboratory............................... 18.00
'80 ry....:............80 cents a laboratory
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Swat Bock Tur
nrngLaboratory........, .0... 8.006: IEwI n Laboratory......................... 8.00faratry o. . . ... 8.00

BIOLOGY AND PUBLIC HEALTH

NSuved Back Term
1 Genera Biology ................................................. .00

B . ... 3,00M yIag . . .. . . ........................... ................. . 0

7.10 ..... . . . . ...... 8.006
S and to gy................... 9.00

7.9 log and tology.................... ......... ,... .00'24 09 ...... A................;........ . . . . .. . . . . . 90
7120 aloy and Bacteriology ................ 400

7 201 arology. ... .. . 2.001 B. . . . .a . . . ..o. . . . . . . . . 8.00
7 i B a l .. ............-.......... .......... 6.00

tadustral Microbiology ......................................... 6.00
T71 Fodtial..ro............. ...... , ,............. 5.00
7l uhtia .................................... 6.00
7%1 'IHe...h l.b.....,........s................;............8.6,00
7:0l Technology.o.....d.S......................................3.00

7.85 ft hLbratory Methods........................ ...... 2.00
7.660 . .aoatr .eh d ....... .... ...... .. . . .... ... ... 8.00
7701 Technology of Food Supplies..................................... 3.00
7.702 nanav of Pood 8npolies................... ................. 4.00

7,1 hnolgy of Food Products............................... .00
780 m .............................. ................... 8.00

PHYSICS
SskjecLFee
Swell Each Term

... ... ... ... ... ... ... .. -.. .. .-...... .. .... 3 .00
-......... 2.00.............. 3.00

PhV 101... ... ... ... .. ... ... ... ... . ---. ............... 3.00I'§..,,,... 8.00

t easuremient . ................... ..................... 6.00
6 Nea Measurements............................4............ 12.00

gt easurement...........................20 centsa laboratory hour
f l lhic Laboratory............. ........................... 9.00

04Optics...............................................,... 0.00
Thor and Photomicrogrphy .................. ...... 8.00

, ................................ ,20 cents a laboratory hour
9.00t .. .. ......................................... ..... . 900

..................... 0

... . .. 6.00

a y and Ph y. 8.00
tu1s ...... I....-........ ........... ............ 6.00
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Su tFes
11:0 e Bach Term5

8 ~ .. . . . .. . . . . .. . . . .. , . . . 1400Of rator .... .... .... ............... 70
72 8 ~ Lab ratory................... I............ 7.00

5 lowing............ ....................................... 8.

CHEMICAL ENGINEERING

Sube- Bak Term
Shemical La boratory................................. 00
1 4, h~w cal ratory .............. ..................

1017 el8I Engineering boratory.................................. 8

1051Applied ColloidChemical Laboratory.............................. 8.00
0'952 mental Problem in Colloid Chemistry ........................ 8.00

GEOLOGY
Suwfect s

SSuect eBach Term
12'01 M ineralogy .................... ................................ $10.
1902 Mineralogy ............................................ 6
12.08 Mineralogy ............................................ 8
12-04 Mineralogy Advanced........................................... 1000

12.161 Petrography ................. ................... 10.
12162 Petrography Advanced........................................... 10.0
12'20 Op intlon of Chemical Pricipitates ........... ........... 8.00
12211 Optical Crystallography .......................... ............... .

1122Op Crystallography ................................... :. 8.4
1 2102 o log ... - ... ......... ....................... 
1 G g . ............... .................................. .

1241 Economic Geology Laboratory.................................... 8.00
12'481 Econo c eology Laboratory, Advanced........................6.
12,482 Econo eology Laboratory, Advanced........................

1240 Economic Geology of Non-Metallic Deposits ........ ...........
1-47 Ecof Non-Metallio Deposits, Advanced ............ .
1210 Historica ........................ ...................... 8.00
12.51 Paleontologyd ......................................

12112 aentology.....................

1221Paleotolgy Advanced........198 IndeonF Ad.........................................

NAVAL ARCHTECTURE AND MAnRME ENGWINERWG

Subject Bacr
18.42 Ship Design (Modeling only)..................................... 10.

AERONAUTICAL ENGINEERING
Su iea SBaec

Rigging and Maintenance of Aircraft.. ........................
1 Aero autcl boratory........................................
1&G e67 x Aeronautt1 cal lrator

FUEL AND GAS ENGINERItNG

14 Gas Engine Laboratory...........................................



ALPHABETICAL LIST OF SUBJECTS
(With reference to pages containing description)

Suldetls Pags

Acoustic Illumination and Color..207
Ae P o t y ..... . 208

AeilPros Design Practice.::.. 228
AX= Prop. .ller................... 228
Aerial rt.......... .... 228
Aero EngneLboratory......182,229
Aero En es.. ............... 229
Aeronau I gine Laboratory.... . 229
Aeronautia Labors;or ......... 228

Aeroat ica Research Methods.228 ',
Aeronautical Seminar ............ .. 228
A ronautics ......... ... 228,229,247
Air, Water and Pood. ........... 248
A rcraft Armament..... ........ 228
A rat Instrument .............. 228

lane Consction........... 228

Airpane Engine Desig Practice..229
lAne8tructures (A ced). .. 227

110-p eory................ 227
A bra.. .......... ............. 2467

a Cnt, M . 192
i C rt and A. C. Mach. 191

Aerican te ure. .......... ,.... 241
A a Ca h stry............ ... 179

Ap plations of X-Ray and Photo- . 121
Aelaicait..................:241

AiePjd Chmical Termn'odynamics... 218
ed Chemistry..........181, 216

Applied Elasticity ............... 211
led M me. ............. 158, 154

Apped Nu tion . ... . ... .. . ... ... 201
Apled Science of X-Rays, The...219

A aon of Music........... 241
Arjte otural Drawing. ... .. ...... 175

ActetrlHistory....t.........178
A ntationun 241

Asonomy and Spherical TrIgonometry 148
Atomic Structure...............185
Atomisti Theories .............. 210
AtomAati Machinery ........ 18, 14
Automobile Labratory........ 181
Automotive De g. ............. 184
Automotive Ege .......... 184
Automotive e.............. 219
Automotive Fuel Problems........219

ology. ................. 201
S..................... 282

ad "..... .... ..... 240
o o ............. 205

clealA n ,,,......... 9
cloyu.a...........208

and c .... .......... 19oosie l ............. 20

.... gso .............. 200
900

... .. ..... .. . 14
Constuctin. 1 . 280

SuVsdt Page

B dne Fnane.. ................ 282
15 :Cycles ... 284

Business ............... 241
Busines a tent Law .......... 289
Business Law. 288
Business Law and Organsation. 288
Business Management .......... 284
Calculus ............. ,,,240, 247
Calculus, Application of ............ 247
Carpentry ....... ... e
Catalytic and ilectrochemica 1

Methods in Organic Chemistry..... 182
Celestial and Atomic Mechanics ...... 211
Central . t.............. 189, 191
Central Station Design ............ 189
Chemical Enneering ............. 217

ChmCa4 Enierng Desi..gn. 218
Cal n tory ... 217

Chemical erig terature. .21,21
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