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CALENDAR FOR ACADEMIC YEAR 1926-1927

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, Second Term
Annual Examinations Begin . . . . .
Commencement Day . . . . . . .
Examinations, College Entrance Examination Board
Summer Session Begins . . . . .

1926
. Sept. 15
. Sept. 27
. Dec. 23-Jan. 2

1927
* Jan. 22
. Jan. 24-Feb, 5
. Feb. 7
. April 16-20

. May 28
. May 31
. June 7
. June 20-25

. June 13

iv

............... ..........

CALENDAR FOR ACADEMIC YEAR 1925-1926
1925

Sept. x6
. . Sept. 28

. . Dec. 24-Jan. 3

1926

. . Jan. 23

. . Jan. 25-Feb. 6

Feb. 8
April 17-21
May 29
June i
June 8

. . June 21-26

June 14
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OFFICERS OF ADMINISTRATION

OFFICERS OF THE INSTITUTE

President
SAMUEL WESLEY STRATTON, D.Eng., D.Sc., LL.D., PH.D.'

Secretary of the Corporation
JAMES PHINNEY MUNROE, Litt.D.

Business Administration
EvEzRrr MORS8, S.B., M.A. Treasurer
HENRY ADAMS MORSS, S.B. ssistant Treasurer
HORACE SAYFORD FORD Bursar

DELBERT LEON RHIND Assistant Bursar
ARTHUR CLARKE MELCHER, S.B.

Manager of the Division of Laboratory Supplies
JOSEPH CHRISMAN MACKINNON, S.B. Registrar

JAMES LIBBY TRYON, PH.D. Assistant Registrar
GEORGE TOWNSEND WELCH, A.B., S.B. /lssistant Registrar
FRANK LEMUEL CLAPP, S.B. Assistant Registrar

ALBERT SAMUEL SMITH Superintendent of Buildings and Power
FREDERICK GILBERT HARTWELL Assistant Superintendent of Buildings

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

HAROLD EDWARD LOBDELL Assistant Dean of Students
CHARLES LADD NORTON, S.B.

Director of the Division of Industrial Cooperation and Research
ROBERT PAYNE BIGELOW, PH.D Librarian

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

GEORGE W. MORSE, M.D., F.A.C.S. Medical Director
WALLACE MASON Ross, S.B. In charge of Student Employment and Lodgin

(Technology Christian Associatton)
Heads of Departments

Architecture WILLIAM EMERSON, A.B.
Biology and Public Health SAMUEL CATE PREscOTr, Sc.D.
Chemical Engineering WARREN KENDALL LEWIS, PH.D.
Chemistry FREDERICK GEORGE KEYES, PH.D.
Civil an Sanitary Engineering CHARLES MILTON SPOFFORD, S.B.
Economics DAvis RIcH DEWEY, PH.D., LL.D.
Electrical Engineering DUGALD CALEB JACKSON, S.B., C.E.
English and History HENRY GREENLEAF PEARSON, A.B.
Hygiene GEORGE W. MORSE, M.D., F.A.C.S.
Malhemnatics HARRY WALTER TYLER, Pa.D.
Mechanical Engineering EDWARD FURBER MILLER, Sc.D.
Military Science FREDERICK WILLIAM PHISTERER, Sc.D.
Mining, Metallurgy and Geology WALDEMAR LINDGREN, M.E., Sc.D.
Modern Languages FRANK VOGEL, A.M.
Naval Architecture and Marine JAMES ROBERTSON JACK

Engineering
Physics CHARLES LADD NORTON, S.B.
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OFFICERS OF INSTRUCTION

SAMUEL W. STRATTON, D. ENG., D. Sc., LL.D., PH.D., President
DUCALD C. JACKSON, S.B., C.E., Chairman of the Faculty
ALLYNE L. MERRILL, S.B., Secretary of the Faculty

Members of Faculty Emeriti
GEORGE A. OSBORNE, S.B. FRANCIS W. CHANDLER
ROBERT H. RICHARDS, LL.D. CECIL H. PEABODY, ENo.D.
GAETANO LANZA, M.E. ALFRED E. BUaRTON, Sc.D.

DWIGHT PORTER, Ph.B.

Members of Faculty Retired
PETER SCHWAMB, S.B. THOMAS E. POPE, A.M.
C. FRANCIS ALLEN, S.B. WILLIAM 0. CROSBY, S.B.

S. HOMER WOODBRIDGE, A.B.

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

Hayward Professor of Civil Engineer-
ing. In charge of the Department

ARTHUR GRAHAM ROBBINS, S.B.
Professor of Topographical Engineer-
ing

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

HAROLD KLBRETH BARROWS, S.B.
Professor of Hydraulic Engineering

GEORGE EDMOND RUSSELL, S.B.
Professor of Hydraulics

GEORGE LEONARD HOsuER
Associate Professor of Geodesy

JOHN WARDWELL HOWARD, S.B.
Associate Professor of Topographical
Engineering

RICHARD GAINES TYLER, C.E., S.B.
Associate Professor of Sanitary Engi-
necring

JOHN BRAZER BABCOCK, 3D, S.B.
Assistant Professor of Railway E ngi
neering

HALE SUTHERLAND, A.B., S.B.
Assistant Professor of Structural
Engineering

HARRY LAKE BOWMAN, S.M.
Assistant Professor of Structural
Engineering

WALTER MAXWELL FIFE, S.M.
Assistant Professor of Civil Engi-

neering

Instructors
WILLIAM ANDREW LIDDELL, S.B. KENNETH CASS REYNOLDS, B.S.
EUGENE MIRABELLI, S.B. JOHN DONALD MITSCH, S.B.

HAROLD RAYMOND KEPNER, A.B., S.B.

Assistants
JOHN ELY BURCHARD 2D, S.B. FRANCIS RING MORGAN, S.M.
RALPH RUTHERFORD DRESEL, S.B. ALEXANDER JAMIESON BONE, S.B.
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DEPARTMENT OF MECHANICAL ENGINEERING

EDWARD FURBER MILLER, Sc.D.
Professor of Steam Engineering
In charge of the Department
Director of Engineering Laboratories
Head of Ordnance School of Appli-
cation
Dean of Army Officers

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

CHARLES EDWARD FULLER, S.B.
Professor of Theoretical and Applied
Mechanics

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

CHARLES FRANCIS PARK, S.B.
Professor of Mechanism
Director of the Me 'hanical Labora-
tories
Director of the Lowell Institute School

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

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

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

HARRISON WASHBURN HAYWARD, S.B.
Professor of Materials of Engineering

THEODORE HOWARD TAFT, S.B.
Associate Professor of Heat Engi-
neering

LAWRENCE SOUTHWICK SMITH, S.B.
Associate Professor of Theoretical and
Applied Mechanics

GEORGE WRIGHT SWETT, S.B.
Associate Professor of Machine De-
sign

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

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

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

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

JESSE JENNINGS EAMES, S.B.
Assistant Professor of Experimental
Engineering

IRVING HENRY COWDREY, S.B.
Assi:tant Professor oj Testing
Materials

DEAN ABNER FALES, S.B.
Assistant Professor of Automotive
Engineering

DEAN PEABODY, JR., S.B.
Assistant Professor of Applied
Mechanics

Instructors

JAMES RICHARD LAMBIRTH ARTHUR LAWRENCE TOWNSEND, S.B.
CHARLES EVERETr LITTLEFIELD JAMES HOLT, S.B.
ROY GIBSON BURNHAM, S.B. CARL LOUIS SVENSON, S.B.
MYRON WILKINSON DOLE, S.B. EDWIN FRANKLIN NELSON{EREuIAH FRANCIS O'NEILL IGOR NICHOLAS ZAVARINE, S.M.
WILLIAM HENRY JONES, S.B. ROBERT BUTTERFIELD CHENEY
RALPH GUY ADAMS, S.B. GEORGE HOWARD HARDY
ARTHUR BROWN ENGLISH ALBERT BENONI ALSOS, S.B.
CHARLES AUGUSTINE CHAYNE, S.B. CHARLES COTTER GAGER, S.B., PH.B.
CLAUDE HUGH CLARK HAROLD LIONEL MILLER, S.B., B.S.

BIRTHRAM SHEPPARD
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Assistants
WAYLAND SOLON BAILEY, S.B. FRANCIS WINrIELD PERKINS, Con-
RoBERT GOrrTLIE EscumANN structor of Apparatus.
RcIARD CORNELIUS HODOES JAMES WESTON PRArr, S.B.
ANDREW WYLE8 LAWSON CLARENCE ALBIERT REDDEN, S.B.
HERBERT CARLTON MOORE, S.B. EDWARD ROBINSON SCHWARZ, S.B.

ARCHIBALD WILLIAMS, S.B.
1 JOHN HARVEY ZIMMERMAN, S.B.

Student Assistant
LLOYD MORSE LITTLEFIELD

DEPARTMENT OF MINING, METALLURGY AND GEOLOGY

WALDEMAR LINDGREN, M.E., Sc.D.
William Barton Rogers Professor of
Economic Geology. In charge of the
Department

HERvEY WOODBURN SHIMER, Pu.D.
Sc.D.
Professor of Paleontology

WILLIAM SPENCER HUTCHINSON, S.B.
Professor of Mining. In charge of the
Option in Mining Engineering

GEoRoE BOOKEP WATERHOUSE, PH.D.
Professor of A etallurgy. In charge
of the Option in Metallurgy

CHARLES E LOCKE, S.B.
Associate Professor of Mining Engi-
neering 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

WILLIAM FRANCIS JONES
Assistant Professor of Structural
Geology

JOSErH LINCOLN GILLSON, M.A.,Sc.D.
Assistant Professor of Mineralogy

Instructors
RUrUs COOK REED, S.B. WALTER HARRY NEWHOUSE, S.M.

FLEMMON PORTER HALL, S.M.

Assistants
BENJAMIN BURROWS TREMERE, JR., S.B. HARRY GREEN, S.B.

DEPARTMENT OF ARCHITECTURE
(Including the Division of Drawing)

WILLIAM EMERSONI A.B.
Professor of Architecture
In charge of the Department
In charge of General Studies

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

JOHN OSBORNE SUMNER, A.B.
Professor of History

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

JACQUES CARLU, ARCHITECTE D.P.
L.G. PREMIER G.P. DE ROME

Professor of Architectural Design

WILLIAM FELTON BROWN

Professor of Freehand Drawing



x MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Special Lecturers
C. HOWARD WALKER, A.E.B. JoHAN SELMA LARSEN

Philosoph7 PfArchitecture Modelling
History q Rnaissance Art

ELioT THWINo PUTNAM, A.B. LACEY DAVIS CASKEY, PH.D.
Architectural History European Civilization and Art

JAMES STURGIS PRAY, A.B. WILLIAM HENRY JOSEPH KENNEDY,
Landscape Architectur A B.

TH oAS ADAnS European Civilization and Art
Town Planning

WILLIAM F. JENRICK, S.B., C.E. ARTHUR ASAHEL SHURTLEFF, S.B.
Estimating Town Planning

Instructors
ALEXANDER STODDARD JENNEY FRANK JOHN ROBINSON, S.B.
PAUL WILLARD NORTON, A.B., S.B. NELSON CHAUNCEY CHASE
HARRY CHANDLER STEARNS WILLIAM VAUGHAN CASH

Assistant
IDA DAYTON LORING

DIVISION OF DRAWING
WILLIAM HENRY LAWRENCE, S.B. HARRY CYRUS BRADLEY, S.B.

Professor of.Architectural Engineering Associate Professor of Drawing and
In charge of the Division Descriptive Geometry

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

STEPHEN ALEC BREED, S.B.
Assistant Professor of Drawing and
Descriptive Geometry

ROLF GEORG OVERLAND (Absent)
CHARLEs HILL ROE MABIE

ustructors
WALTER CARL EBERHARD, S.B.
CHARLES MATTHEW CURL, S.B.

DEPARTMENT OF CHEMISTRY
(Including the Research Laboratory of Physical Chemistry)

FREDERICK GEORGE KEYES, PH.D. AuGusTus HERMAN GILL, PH.D.,
Professor of Physico-Chemical Re- Sc.D.
search. In charge of the Department Professor of Technical Chemical
Director of the Research Laboratory Analysis
of Physical Chemistry

HENRY PAUL TALBOTI Pn.D., Sc.D. FORRIs JEWETT MOORE PH.D.
Professor Of Inorganic Chemistry Professor of Organic istry
Dean of Students JAMES FLACK NORRIS, PH.D.

HENRY FAT, PH.D., Sc.D. Professor of Organic Chemistry
Prfesor Of Aaytical Chemistry In charge Of Graduate Students in
a~ Mdtallography Chemistry
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DEPARTMENT OF CHEMISTRY (Continued)

HENRY MoNMOUTH SMITH, PH.
Professor of Inorganic Chemis

MILES STANDISH SHERRILL PH
Professor of Theoretical Cliemi.

ROpBRT SEATON WILLIAMS, PH
Professor of Analytical Che
and Metallography

WILLIS RODNEY WHITNEY PH.:
Non-Resident Professor of Che
Research

SAMUEL PARSONS MULLIKEN, I
Associate Professor of Organic
ical Research

ALPHEUS GRANT WOODMAN, S.B
Associats Professor of the Chee
of Foods

ARTHUR ALPHONzO BLANCHARD,]
Associate Professor of Inor
Chemistry

WILLIAM THOMAS HALL, S.B.
Associats Professor of Anal
Chemistry

EDWARD MUELLER, PH.D.
Associate Professor of Inor
Chemistry

CUARLES MONTGOMERY WAREH
S.B.

STEPHEN GERSHOM SIMPSON, S.1
TOMAS PALM PrrRE, A.B.
AVERY ADRIAN MORTON, PH.D.
HENRY WEEDEN UNDERWOOD, I

P.D.
VICTOR OLIVER HOMERBERo, S.]

,D. JOSEPH WARREN PHELAN, S.B.
try Associate Professor of Inorganic

Chemistry
.D. DUNCAN ARTHUR MACINNES, P.D.dtry (A4bsent)

.D. Associate Professor of Physico-Chem-
misjry ical Research

EARL BOWMAN MILLARD, On.D.

D. Associate Professor of Theoretical
mical Chemistry

LEICESTER FORsYTH HAMILTON S.B
Assistant Professor of Analytical

PH.D. Chemistry
.hem. TENNEY LOMBARD DAVIS, PH.D.

Assistant Professor of Organic Chem-
3. istry

'istry LOUIs JOHN GILLESPIE PH.D
Assistant Professor of 'hysico-Chem-

Pa.D. ical Research
ganic WALTER CECIL SCHUMB, PH.D.

Assistant Professor of Inorganic
Chemistry

ytical JAMES ALEXANDER BEATTIE, PH.D.
Assistant Professor of Physico-Chem-
ical Research

GEORGE SCATCHARD, PH.D.
ganic Assistant Professor of Physical

Chemistry

Instructors

AM, ROBERT WATKEYS MITCHELL, S.M.
WILLIAM RAYMOND BENDER, A.M.

B. ERNEST HAMLIN HUNTRESS, S.B.
ROSCOE HARLAN GERKE PH.D
RALPH CHILLINGWORTH VOUNG, M.A.

[R., AMES RANKIN GEDDES, M.S.
hAROLD CALVERT TINGEY, A.B.

B. CHARLES MASON TUCKER, S.B.

Research Associates
LEIGHTON BRUERTON SMIT PH.D. CARL SCHLATIER, D.SC.
RoaET Srru TAYLOR, PH.?). LoUIs HARRIS, S.M.

B. Ram PEAsAD, SC.D.

xi
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Assistants

ROBERT FLETCHER CHARLES, B.S.
JOHN ELLIOTT CHRYSTAL
FRANCES HURD CLARK, A.B., S.M.
CHARLES EWING COLE
RUSSELL AUSTIN COWLES, B.S.
WILLIAM HICKLIN DARGAN, M.S.
EGI VICTOR FASCE, A.B.

EVERETT LESTER KOCHMANN, S.B.
GEORGE GLOVER MARVIN S.B.
WILLIAM EARL MESSER, 6.B.
VICTOR JAMES MOYES, S.B.
ALBERT CARROLL PHELPS, B.S.
DOROTHY MARCH STEVENS, B.A.
CHARLES STERLING WEBBER, S.B.

Research Assistants

NORMAN BOVELL CARTER CHARLES KIDDELL LAWRENCE, A.B.,
JANE DEWEY CLARK, A.B. S.M.

KATHARINE RAND, B.A.

DEPARTMENT OF ELECTRICAL ENGINEERING

DUGALD CALEB JACKSON, B.S., C.E.
Professor of Electric Power Produc-
tion and Distribution
In charge of the Department

ARTHUR EDWIN KENNELLY, A.M.,
SC.D.
Professor of ElectricalCommunication

FRANK ARTHUR LAws, S.B.
Professor of Electrical Measurements

RALPH RESTIRAUx LAWRENCE, S.B.
Professor of Electrical Machinery

VANNEVAR Busn, M.S., ENG.D.
Professor of Electric Power Transmis-
sion

WULIAM HENRY TIMBIE, A.B.
Pro essor of Electrical Engineering
an Industrial Practice

ELIHU THOMSON, PH.D., SC.D.
Non-Resident Professor of Applied
Electricity

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

RALPH GORTON HUDSON, S.B.
Associate Professor of Electrical
Engineering

CLAIRE WILLIAM RICKER, S.M.,
M.E.E.
Assistant Pro essor of Electrical Engi-
neering and Industrial Practice

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

Instructors

CLIFFORD EARL LANSIL, S.B. MURRAY FRANK GARDNER, S.M.
EDWARD LINDLEY BOWLES, S.M. HENRY MILTON LANE, S.B.
ERNEST GEORGE BANGRATz, S.B. KARL LELAND WILDES, S.M.
LOUIS FRANK WOODRUFF, S.M. PHILIP LANGDON ALGER, B.S., S.B.
ARTHUR LITCHFIELD RUSSELL, S.B. JAMES KILTON CLAPP, S.B.IAYSON CLAIR BALSBAUGH, S.M. GLEASON WILLIS KENRICK, S.M.
LEWIS FROTHINGRAM CLARK, B.S. JOHN WESTGARTH VOELCKER, S.M.
OTTO GUSTAV COLBIORNSEN DAHL, FRANCIS DANA GAGE, S.M.

S.M. HENRY WILLARD HILLS, S.B.
ARAm BOYASIAN, A.B., E.E.
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Assistants

WALTER CLARENCE AMES, JR., B.S. JAMES SHANNON MILLER, JR., B.A.,
LOYST CERYL CAVERLEY, B.S. B.S., E. E.
LYMAN MINER DAWES, S.B. ARTHUR FENWICK MORASH, A.B.

JON TILLOTSON DIXON, B.E. PAUL TRUMAN RUMBEY, B.S.
WILLIAM GLENDINNING, S.B. CHARLES FAIRFIELD WOODBURY,

CLIFFORD EUGENE HENT2 S.B.
Curator of Apparatus

ARTHUR BELL CRAIG, S.M.
LYMAN MINER DAWES, S.B.
LELAND KINGSBURY FRANKE, S.B.
THEODORE WHITMAN KENYON
PARRY H. MOON, S.B.

rch Assistants
JACK FIELD PARSONS, S.B.
JOHN ALEXANDER SCO-r, S.M.
CHARLES EDWARD SNOW, JR., S.B.
HERBERT ROWLAND STEWART, S.B.
JULIUS ADAMS STRATTON, S.B.

DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH

SAMUEL CATE PRESCOrr, Sc.D. JOHN WYMOND MILLER BUNKER,
Professor of Industrial Biology P.D.
In charge of the Department Associate Professor of Biochemistry

ROBERT PAYNE BIGELOW, PH.D. and Physiology
Professor of Zooy and Parasitology
Librarian of the Institute

CLAIR ELSMERE TURNER,A.M.,C.P.H. MURRAY PHILIP HORWOOD, P.D.

Associate Professor of Biology and Assistant Professor of Biology and
Public Health Public Health

Special Lecturers
WILLIAM LYMAN UNDERWOOD EDWARD KEYES SAWYER, M.D.

Industrial Biology Fisheries Engineering

Instructor
FRANCIS HERVEY SLACK, M.D.

Research Associate
MILTON ELLSWORTH PARKER, S.B.

PHILIP KNIGHT BATES, S.B.
CHARLES HENRY BLAKE

Assistants
REGINALD STUART HUNT, P.D.
DONALD STANTON Ross, B.S.

DEPARTMENT OF PHYSICS
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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, Metallurgy and
Geology; Architecture, including Architectural Engineering; Chemistry;
Chemical Engineering; Electrical Engineering; Biology and Public Health;
Physics, including Electrochemical Engineering and Aeronautical Engi-
neering; Naval Architecture; also the Departments of English and History;
Economics and Statistics, including Engineering Administration; Mathe-
matics; Military Science; Modern Languages; Hygiene.

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

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

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

On April 10, 1861, an Act was passed by the General Court of 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
means the advancement, development and practical application of science
in connection with arts, agriculture, manufactures and commerce."

The first meeting of the Institute for organisation was held April 8,
1
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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
courses of instruction began October 2, 1865.

For fifty years the InCitute 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 sixty thousand volumes and fifty-seven thousand pamphlets and
maps, and receives regularly more than one thousand current periodi-
cals. 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.

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

of Steam and Compressed Air, the Hydraulic Laboratory, the Refrigeration
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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.

This 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 cireular 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 exrcises of the school begin at nine o'clock in the morning, and
end by fve o'clock in the afternoon, students may conveniently live in any of the
nearer cities or towns on the lines of the various railroads, if they prefer to do so.

The Technology Christian Association keeps a list of desirable rooms
available for students.

8
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EXPENSES
An estimate of expenses for the school year, a period of 88 weeks, is

given below:
For a Period of 88 Weeks

Tuition................300
First Year Deposits ..... .:.."50 ................ .359.00
Undergraduate Dues ....... 9
Board......................................... 880.00
Room....................................... 228.00
Books and M aterials.............. .............. 90.00

$1,057.00

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.

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 $500,000 contributed
in part by Alumni. The income of a considerable bequest by the late
Frank H. Cilley of the Class of '89 is available for purposes connected
with the Memorial.

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. At the north end of the hall has
recently been hung the mural painting " Alma Mater," the work of
Mr. Edwin Howland Blashfield, M. I. T. '69. In the grill room a table d'hole
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 eight tennis courts; a regulation football field, which is
also used for soccer; two baseball diamonds; 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 a
new out-door board track was recently erected with a 70-yard straightaway.
There is near the athletic field, another gymnasium with a regulation basket
ball court. Bleachers which will accommodate approximately 400 are
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built along one side. In addition there is a movable boxing ring 24 feet
square; wrestling mats and indoor jumping pits.

A boathouse on the Charles River has recently been acquired, and it
is fully equipped with indoor rowing apparatus, showers, lockers, etc. A
number of singles and wherries are available for students, in addition to the
opportunities offered to all undergraduates to learn how to row in an eight
oared shell under competent coaching.

UNDERGRADUATE ACTIVITIES
Massachusetts Institute of Technology Undergraduate Association.

The student government of the undergraduates at Technology is in the
hands of the Institute Committee, a body representing every imp:ortant
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 co6perate 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 the functions which its name implies.

No attempt is made to concentrate on the few men composing a
single varsity team, but coaching and instruction s 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, row ing,
basket ball, boxing, fencing, golf, gymnastics, hockey, rifle Phooting,
soccer, swimming, tennis, wrestling, while class teams only are developed
in football and baseball. Squads range from the twenty to thirty men

6-- -- -- -- . I 1 11
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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.

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

Voo Doo is Technology's monthly humorous publication.
The Tech Engineering News is the professional journal of the 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 iv.
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. The object and arrangement
of these are described in the Summer Session Bulletin. 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 applicant 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 classifie5 as provisional in all subjects. Provisional admission to any
subject may be cancelled at any time that the work of the student is
unsatisfactory.

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 condition examination in the subject.

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

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.

Physical Training. 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 for it.

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
a view to correcting certain defects a course in gymnastics is given by
an Instructor especially ti-ained in this work. Students who are found
to be markedly underweight may, if they desire, enter a special class which

7
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has been organized to ascertain and remove the cause of this condition.
Accurate measurements are taken at the first of the year of all the men
enteiing physical training.

At the end of each year bronze medals, the gift of the late Samuel
Cabot, '70, are given to the five students who make the greatest 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.

This year seniors were given a physical examination during their
fourth year in order to determine the effect of the four years' study on their
health, and in order to determine 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
serious offense, and renders the offender liable to immediate expulsion.
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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 co6peration 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 is $300 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 to students prior to the opening of
each tenn.

The tuition fees for students taking Course VI-A after the second
year or X-A are $100 per term (3 terms).

Tuition is now charged for all required summer courses. For fees
and payments see Summer Session Bulletin.

The above rules are not applicable to the fees of students pursuing
the course in Naval Construction.

Entrance Examination Fee. The charge for entrance examinations
is $9, 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,
during the examination period 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

9
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courses, chemical and mining breakage, etc., are to be deducted.
Unused balance of deposits will be returned at the end of the year, 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 tem's tuition.

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

With exceptions as follows:
Civil Engineering, Course I ...................... 25.00
Architecture, Course IV, Option 1 ................ none
Architecture, Course IV, Option 2 ................ 15.00
Engineering Administration, Course XV, Option 1.. 15.00
Engmeering 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 $9 per year are levied
on all male undergraduate 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 $4.50
per year.

These dues are payable in two equal parts, $4.50 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 $4.50 per year.
Graduate dues are $7.50 per year, payable $4.50 for the first term and

$3.00 for the second.
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.

Subject to modification dues will be apportioned as follows:
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Institute Committee ............................... .36
Class Dues....................................... .44
Athletics.......................................... 5.80
W alker M emorial.................................. 1.00
Department of Hygiene............................. 1.00
Reserve and Contingent Fund ....................... .40

Payments. No bills are sent. All payments should be made to
Horace -,. 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 convenience to do so.

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

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

SCHOLARSHIPS, FELLOWSHIPS AND PRIZES
UNDERGRADUATE SCHOLARSHIPS

The Massachusetts Institute of Technology holds funds bequeathed
or given to it from which scholarships and fellowships are annually awarded.
For the past several years an average of about $50,000 has been expended
from these funds for undergraduate scholarships. An additional amount
has been awarded each year for fellowships and graduate scholarships.

It is the policy of the Faculty to apply the available funds to the
assistance of as many well qualified needy students as possible by assigning,
in general, amounts less than the full tuition. Awards are made to students
pursuing regular courses who have completed at least a year of thoroughly
satisfactory work at the Institute. The factsconsidered in making assign-
ments are the needs of the student and his promise, as indicated by his
previous Institute record. Scholarships are awarded only to those students
who produce sufficient evidence that they are greatly in need and whose
records are satisfactory. Awards will be made in the summer. The recom-
mendations of the awards of the Faculty Committee on Undergraduate
Scholarships are mailed to the applicants, and the Cominittee informs the
Bursar of the recommendations. Credit toward the tuition fee to the
extent of the award is given by the Bursar.

Awards are considered to be made for each term of the year and are
subject to cancellation whenever the student's record for the first term fails
to be clear or of the standing required of scholarship applicants. In case of
forfeiture, the student and the Bursar are both notified.

Applications for scholarships should be made not later than May 1,
on blanks to be obtained at Room 10-100. Applications for the Cambridge
scholarships are filed during May and June. The scholarships described
below are arranged in the alphabetical order of their names.
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Architectural Society Scholarship Fund. This fund has been donated
by the Architectural Society of the Institute and the income will be awarded
to such student or students of the Department of Architecture as may be
designated by the Trustees.

Elisha Atkins Scholarship. This scholarship was founded by Mrs.
Mary B. Atkins of Boston, with a gift of five thousand dollars.

Austin Fund. From the estate of Edward Austin the Institute has
received a bequest to assist meritorious students and teachers in the pursuit
of their studies. A part of the income from this fund is available for under-
graduate scholarships.

Billings Student Fund. ry the will of Robert C. Billings the Inctitute
has received fifty thousand dollars. Any student receiving a benefit from
this fund is expected to abstain from the use of alcohol and tobacco.

Jonathan Bourne Scholarship Fund. By the bequest of Hannah B.
Abbe the income from a fund of ten thousand dollars is available for
scholarship purposes.

Harriet L. Brown Scholarship Fund. This scholarship was founded
in 1922 by a bequest from Harriet L. Brown, to aid deserving young women.

Cambridge Scholarships. A limited number of scholarships are
granted to students about to enter 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 awarded by competition on the results
of the regular entrance examinations. They are confined to students who
furnish evidence of need, obtain clear records, and reach the standard
required by the Faculty for scholarship aid. Those to whom scholarships
are awarded in the first year receive scholarships in their second, third
and fourth years provided that they maintain a clear and scholarship record
in the previous year and continue to furnish evidence of need. These
amounts are for full tuition. Forms of application for these scholarships,
including the complete regulations concerning them, may be obtained
from the Registrar. Applications must be filed with that officer during
the months of May and June for the year in which the applicant intends
to enter the Institute.

Lucius Clapp Scholarship Fund. The income from this fund of
five thousand dollars is available to aid students who otherwise might
be unable to complete their studies at the Institute.

Class of '96 Scholarship Fund. This fund was received in 1923
from the Class of '96 to found a scholarship, allotment of which by the
Scholarship Committee shall be subject to the approval of the Class
Secretaries. Preference in awarding scholarship will be given to the
descendants of members of the Class of '96, and shall be available for such
men at any time in their course, including men who may be starting in
their freshman year. The scholarships are to be considered as loans to
the students to be repaid by the recipients when and if able.

Lucretia Crocker Scholarship Fund. The income from the bequest
of Matilda Crocker is to be used to provide pecuniary assistance for one
or more young women students.

Isaac Warren Danforth Scholarship Fund. Founded by bequest
of James H. Danforth as a memorial to his brothe-r, Isaac Warren Danforth.
The amount of this fund is five thousand dollart.

Dickinson Fund. By the will of Mrs. A an White Dickinson the
Institute has received about forty thousand dollars, the income of which
is applied to the assistance of young men of American origin.

Farnsworth Scholarship. To establish this scholarship the Institute
received a gift of five thousand dollars from Mrs. Mary E. Atkins of Boston.

Charles L. Flint Scholarship. Founded by Charles L. Flint of Boston.



This scholarship is to be awarded, by preference, to a graduate of the
Boston English High School.

Sarah S. Forbes Scholarship Fund. Orig nally a fund of twenty-eight
hundred dollars given in trust in 1868 by Sar S. Forbes to William Barton
Rogers and Henry S. Russell, Trustees, and afterwards transferred to the
Institute, the income to be available for the maintenance and education
of a student at the Institute.

George Hollingsworth Scholarship Fund. This scholarship was
founded by George Hollingsworth, and originally amounted to five thousand
dollars.

T. Sterry Hunt Scholarship. Founded by bequest of T. Sterry Hunt,
for seven years Professor of Geology at the Institute. This scholarship
is restricted to students of Chemistry and preference will be given those
in the higher years.

William F. Huntington Scholarship. Founded in memory of William
F. Huntington, who graduated in Civil Engineering in the Class of '75.
Preference will be given to a student in that course.

Joy Scholarship. The money by which these scholarships are sustained
was given by Miss Nabby Joy. They were created pursuant to a decree
of the Supreme judicial Court of Massachusetts, for the benefit of one or
more women studying natural science in the Institute.

William Litchfield Scholarship. By the will of William Litchfield
the Institute has received five thousand dollars to be known as the William
Litchfield Scholarship, the income to be awarded annually and paid 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.

Lloyd Scholarship Fund. Founded by the Lloyd Registry of American
and Foreign Shipping. The amount of this fund is $500 per annum, and
it is tenable for three years. The scholarship is awarded on the results
of the freshman year's work. The successful candidate is required to
complete the course in either Naval Architecture or Marine Engineering.

Elisha T. Loring Scholarship. Founded by Elisha Thacher Loring
of Boston, by a bequest of five thousand dollars.

Lowell Institute School Scholarship Fund. This fund was received
in 1923 a 9 a gift from the Alumni of the Lowell Institute School to found
a scholarship for graduates of that school.

George Henry May Scholarship Fund. Founded by George Hen
May of the Class of '92 to provide a scholarship for graduates of the hig
schools of Newton, Mass. The beneficiary to issue a note in which he will
agree to repay to the fund, face of note, without interest, when he can.
The scholarship is awarded by a committco consisting of the superintendent
of schools, chairman of the school committee and t lie headmasters of the
Newton high schools.

Milton High School Scholarship. Founded by the Institute in
recognition of contributions of residents of Milton. This scholarship will
be 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 may select.

James Henry Mirrlees Scholarship. Founded by James B. Mirrlees,
of Glasgow, Scotland, in memory of his son, who died in May, 1886, while
attending the Institute. This scholarship will be awarded to a third or
fourth.year student in Mechanical Engineering.

Charles C. Nichols Scholarship Fund. By the will of Charles C.
Nichols the Institute has received five thousand dollars, the income of
which is to be used for scholarships.

Nichols Scholarship. Founded by bequest of Mrs. Betsey F. M.
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Nichols in memory of her son, William Ripley Nichols, of the Class of '69,
for sixteen years Professor of General Chemistry at the Institute. Prefer-
ence will be given to students in the course in Chemistry.

John Felt Osgood Scholarship. By the will of Elizabeth B. Osgood,
and as a memorial to her husband, John Felt Osgood, the Institute has
received five thousand dollars for the establishment of a scholarship in
Electrical Engineering.

George L. Parmelee Scholarship Fund. This scholarship was founded
in 1921 by a bequest from George L. Parmelee.

Perkins Fund. By a bequest of Richard Perkins of Boston, the
income of fifty thousand dollars is available for aiding students in such
amounts as shall be recommended by the Faculty.

William Barton Rogers Scholarship Fund. The income from this
fund, which was raised and is held by the Alumni Association of the
Institute as a memorial to President Rogers, is applied to aiding students
requiri financial assistance. Grants from this fund carry with them
the obation of ultimate repayment, and all amounts returned become
immediately available as income. In general, awards are restricted to
students who have become members of the senior class.

William Barton Rogers Scholarship. In commemoration of the
connection of President Rogers with William and Mary College of Virginia,
the Executive Committee has established a scholarship of the value of
three hundred dollars a year to be known as the William Barton Rogers
Scholarship. This scholarship will be granted to a student nominated by
the Faculty of William and Mary College.

Richard Lee Russel Fund. See Graduate list.
Henry Saltonstall Scholarship Fund. See Graduate list.
John P. Schenkl Scholarship Fund. Founded in 1922 by the bequest

of Johanna Pauline Schenkl in memory of her father to establish scholar-
ships in the department of Mechanical Engineerin

Sherwin Scholarship. Founded by the Engfish High School Asso-
ciation in memory of Thomas Sherwin. The student to receive the privilege
of this scholarship is to be a graduate of the English High School of Boston
and must be pursuing a regular course at the Institute.

Susan Upham Fund. By gift of Susan Upham the income of one
thousand dollars is available for students who may be in need of financial
assistance.

Vermont Scholarship. Gift of Governor Redfield Proctor of Vermont,
Class of 1902, in memory of Vermont engineer graduates in World War.
Awarded to a worthy student from Vermont.

Vose Fund. By the will of Mrs. Ann White Vose, the Institute has
received about sixty thousand dollars, the income of which is used for
scholarships in aid of young men of American origin.

Louis Weissbein Scholarship. By the will of Louis Weissbein the
Institute received four thousand dollars for founding a scholarship, prefer.
ence to be given to a Jewish boy in making the award.

Frances Erving Weston Scholarship Fund. Founded by bequest of
Frances Erving Weston in memory of her husband, the income to be used
to aid a native-born American Protestant girl of Massachusetts.

Samuel Martin Weston Scholarship Fund. Founded by bequest
of Frances Erving Weston in memory of her husband, the income to be
used to aid a native-born American Protestant boy, preference to be given
to one from Roxbury.

Jonathan Whitney Fund. See Graduate list.



CATALOGUE

GRADUATE SCHOLARSHIPS AND RESEARCH FUNDS

Besides the funds from which undergraduate scholarships are awarded,
the Institute holds other funds from which graduate scholarships and
fellowships are given. In some instances bequests provide for both graduate
and undergraduate students. Information and regulations concerning
Graduate Scholarships and Research Funds are set forth below.

Applications should be filed 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 will be considered up to the
first of October.

An application for scholarship aid must be accompanied by an appli-
cation for a course of advanced study and an official transcript of the appli-
cant's college record, if these papers have not been filed previously. Both
applications must be made on forms which may be obtained from the
Registrar of the Institute.

In the award of graduate scholarships the committee will consider
first, the ability of the candidate to pursue advanced study and research;
second, his pecuniary need.

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, distributed over the school year. The same is true of awards made
to students, proceeding towards the doctorate, who have not previously
been in residence at the Institute.

The maximum award made to a student, proceeding toward the
doctorate, who has been in residence at least one year, either as an advanced
or an undergraduate student, will in general be $600, but the total award
made to any candidate during his whole period of graduate study will
not exceed $1,500, except in the case of applicants with exceptional
qualifications.

Foreign traveling scholarships of $500 may be awarded to applicants
with exceptional qualifications who are Institute graduates or who have
served on the instructing staff of the Institute.
'-A The recipient of graduate scholarship aid is expected to complete
the period of study for which he has received the grant. In case he dis-
continues his work before the end of such period he is expected to refund
such part of the grant as he has received.

The Institute now possesses the following funds, the income of which
is available, wholly or in part, to aid students in pursuing" advanced study
and research.

Austin Fund. Founded by a bequest of Edward Austin, to assist
meritorious students and teachers in the pursuit of their studies. From
this fund a number of awards of three hundred dollars each, equivalent
to free tuition, are made each year to students working for the degree of
Master of Science. A limited number of awards, not exceeding five hundred
dollars each, are available for candidates for the degree of Doctor of Science
and Doctor of Philosophy.
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Two Austin Research Fellowships carrying an award of five hundred
dollars each, in addition to remission of tuition fees, have been established.
Candidates for the degree of Doctor of Science or Doctor of Philosophy
who have shown exceptional ability may be appointed to these Fellowships.

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

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

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 pursue advanced chemical study and research,
especially applicable to textile industries.

du Pont Fellowship. Donated by the du Pont de Nemours Company,
annually available for graduate students in Chemistry.

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.

Willard B. Perkins Fund. Founded by a bequest of Willard B.
Perkins, of the Class of '72. The income, amounting to one thousand
dollars, will be available every fourth year for a traveling scholarship in
Architecture.

Ellen H. Richards Research Fund. The income of this fund will
be devoted to the promotion of research in sanitary chemistry, the branch
of science to whose development Mrs. Richards so greatly contributed.
The income will be utilized by the Institute for the award 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
promote investigations in the field in question.

Henry Bromfield 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.

Richard Lee Russel Fund. Founded by Theodore E. Russel in
memory of his brother, Richard Lee Russel. The income to be devoted
to assistig 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.

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

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.

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 fitness to pursue advanced study in some branch or
branches of knowledge taught in the Institute.

Technology Plan Research. In connection with the Division of
Industrial Co6peration and Research, a fund of several thousand dollars
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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.

Traveling Fellowship In Architecture. One thousand, two hundred
and fifty dos to be devoted to travel and study abroad under the
direction of the Department of Architecture. The competition for this
fellowship is open to regular and special students who have passed at
least two consecutive years in the school within the last three years, one
of which must have been in the graduate class.

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.

Louis Francisco Verges Fund The income to be awarded to a
meritorious student, either a graduate doing research in the field of the
sugar industry, or if there be no such candidate, an undergraduate in the
Department of Civil Engineering.

Rebecca R. Joslin Graduate Scholarship Fund. The income from
this fund is available as a loan to a student in Chemical Engineering.
Awards are restricted to native and resident students of Massachusetts
who abstain from the use of tobacco in any form while benefiting under
the scholarship.

PRIZES
The following annual prizes are offered to the .udents of the Depart-

ment of Architecture, and are awarded through competitions in Design.

Architectural Society Fund. Founded by former students of the
Department of Architecture to be used for the relief of deserving students.

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 of the
Class of 1877. Twenty-five dollars awarded to a student in the graduate
class.

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" Prizes. The gift of the Class of 1904. Two
prizes of ten dollars awarded to a regular and a special student in the
junior class.

Rotch Prizes. The gift of Mr. Arthur Rotch. Two prizes of two
hundred dollars awarded at the end of the senior year to the regular and
the special student having the best general records. The special student
iust 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.

UNDERGRADUATE COURSES OF STUDY
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
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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 arge part of nearly all its courses. A large
proportion of liberal studies of a literary and general scientific character
are insisted upon and courses upon technological methods and other highly
specialized 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 cult tral 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-eight to fifty hours each week.

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

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

Courses of study leading to the degree of Bachelor of Science are
offered in the fifteen branches of science and engineering named below.
(See pages 33 to 69 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.

Architecture,. Course IV, with options in Architecture and Archi-
tectural Engineering.
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Biology and Public Health, Course VII, with options in Public Health
and Fisheries and Food Technology.

Chemical Engineering, Course X, with School of Chemical Engineering
Practice, X-B.

Chemli, Course V.
Civil Enn eering, Course I, with options in Hydraulic, Transporta-

tion and Hy o-electnec Engineering.roesna
Electrical Engineering, Course VI, with electives in professional

subjects in the fourth year. Also Ccmmunication Engineering VI-C and
Co6perative Course in Electrical Engineering, VI-A.

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

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

subjects in the fourth year.
Mining Engineerig and Metallurgy, Course III, with options in

Mining and Metallurgy.
Naval Architecture and Marine Engineering, Course XIII.
Physics, Course VIII, with options in Industrial and Thaoretical

Physics.
Sanitary and Municipal Engineering, Course XI.

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

It will be observed that in addition to the courses in the various
branches of engineering, the Institute offers courses in the other important
branches of applied science. Thus the courses in industrial chemistry,
metallurgy, public health and industrial biology serve to prepare students
as scientific experts and for professional positions in manufacturing 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 positlons 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
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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 Option 1
of Architecture are practically identical, in the first year. The student
therefore may change his course of study at any time before the beginning
of the second year. In making the choice, of course, the primary considera-
tion should be the student's tastes and aptitudes, as shown by the results
of his previous work at the Institute and in his preparatory school, rather
than any supposed pecuniary or other advantages attaching to special
professions.

Options In General Studies. The object of these options 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 professional efficiency and even in the earlier years this has been the
underlying purpose of most of the work. Without attempting any dis-
crimination 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.

REQUIREMENTS FOR ADMISSION
TO UNDERGRADUATE COURSES

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
give satisfactory evidence of preparation in the following subjects. (Num-
bers in parentheses indicate the ordinary " unit " rating. They are given
for purposes of comparison and require no attention from candidates for
admission to the Institute.)

Subjects in which examinations must be passed:
Algebra (2) Plane Geometry
English (3) Solid Geometry )
French or German (combination a History (unless student can present

or b or c as below) record of certificate grade for
(a) Elementary French (2) and course taken four or five hours

Elementary German (2) per week for one year) (1)
(b) Elementary and Intermedi- Physics (1)

diate French (3) Plane Trigonometry ()
(c) Elementary and Interme-

diate German (3)

It is expected that in 1926 and thereafter, students taking the College
Board examinations for entrance to the Institute will be required to take a
psychological test.

Subjects for which certificates are accepted in place of examinatiorR:
Chemistry (1) History (see list above) and one unit of any of the
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ollowing electives if language (a) is offered or two units if language (b)
or (c) is offered:
Biolo Latin (2) (not less than two units
BoglAh ditional) (1) may be offered)

r nc termediate)* (1) Mechanical Drawing (1) t
German (Intermediate)* (1) Mechanical Drawing and Mechanic
History (Additional) (1) Arts (1) t

Spanish (1)

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

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

C. E. E. B. Subjects
Mathematics A, or Al and A2
Chemistry
English Cp or 1 and 2 or 1-2
French A or Cp 2
French B
Mathematics C
Mathematics D
German A or Cp 2
German B
History A to D inclusive
Physics
Mathematics E
History A to D inclusive: Latin 1 and 2 or

Cp 2; French B or Cp 3; French BC or
Op 4; German B or Cp 3; German BC or
Op 4; Spanish; Botany; ZoOlogy; Biology;
Drawing.

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

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 the divided examinations in both
French and German, but if the single examination, Cp 3, is taken, a record
of 60 or above will be accepted as covering both elementary and inter-
mediate.

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,

I not ofered as an examinr ; n subject.
tWIl be withdrawn from thett after 1025.
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and the study of Mathematics and English should have been continued
during the year immediately preceding admission.

Preliminary candidates taking the Institute examinations in September
are expected to present statements from their schools or their teachers
in regard to their preparation, blank forms for which may be obtained by
writing to the Institute. Admission to the examinations will not in any
case depend on the presentation of such a statement, but this information
will aid the Admissions Committee when considering the records.

Time and Place of Entrance Examinations. Examinationa for admis-
sion to the first-year class are held in June by the College Entrance Exam-
ination Board, and in September by the Institute and only in Cambridge.
Information in regard to the June examinations may be obtained by address-
ing the secretary of the College Entrance Examination Board, 431 West
117th Street, New York, N. Y.

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

The September examinations are held at the Institute.

Schedule of Examinations

For September, 1925
(Application in advance for admission to the examinations is not

necessary. Candidates will register during the examination period.)

Wednesday, September 16, 1925
9.00 a.m. to 12.00 m. .... Algebra
2.00 p.m. to 4.00 p.m. .... Physics

Thursday, September 17, 1925
9.00 a.m. to 11.00 a.m. .... English

11.15 a.m. to 1.00 p.m. .... Plane Geometry
2.00 p.m. to 4.00 p.m. .... French (Elementary)

Friday, September 18, 1925
9.00 a.m. to 10.45 a.m...... Solid Geometry

11.00 a.m. to 1.00 p.m. .... German (Elementary)
2.00 p.m. to 4.00 p.m. ..... Trigonometry

Saturday, September 19, 1925
9.00 a.m. to 11.00 a.m. .... French (Intermediate)

11.00 a.m. to 1.00 p.m. .... German (Intermediate)
2.00 p.m. to 4.00 p.m. .... History (U. S. or Ancient)

Entrance Examination Fee. (See Page 9.)
Conditions. A candidate for admission in September of any year

must take at that time examinations in all subjects not already passed.
Summer Courses In Entrance Subjects. The Institute offers summer

courses corresponding to entrance requirements in Algebra, Solid Geometry,
Trigonometry, Physics, Chemistry, English, French and German. An
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applicant passing any of these subjects will be excused from taking the
entrance examination in those subjects passed. (The Summer Session
Bulletin will be sent upon request.)

General Preparation. The student intending to enter theInstitute
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.

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

DEFINITIONS OF REQUIRED SUBJECTS
Mathematics. The requirements conform in substance to the recom-

mendations of the National Committee on Mathematical Requirements
appointed in 1918 by the Mathematical Association of America.

The present formulation of the requirements was adopted in 1928
on the recommendation of a commission appointed by the College Entrance
Examination Board.

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.

In 1925 examinations will be held also on the former requirements in
Elementary Algebra.

Algebra to Quadratics (Mathematics Al). (1) The meaning, use,
evaluation, and necessary transformations of simple formulas and the
derivation of such formulas from rules expressed in words. (2) 'he graph,
and graphical representation in general. The construction and interpre-
tation of graphs. (3) Negative numbers; their meaning and use. (4) Linear
equations in one unknown quantity, and simultaneous linear equations
involving two unknown quantities, with verification of results. Problems.
(5) Ratio, as a case of simple fractions; proportion, as a case of an equation
between two ratios; variation. Problems. (6) The essentials of algebraic
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technique. (7) Exponents and radicals; simple cases. (8) Numerical
trigonometry.

Quadratics and Beyond (Mathematics A2). (1) Numerical and literal
quadratic equations in one unknown quantity. Problems. (2) The binomial
theorem for positive integral exponents, with applications. (3) Arithmetic
and geometric series. (4) Simultaneous linear equations in three unknown
quantities. (5) Simultaneous equations, consisting of one quadratic and
one linear equation, or of two quadratic equations of certain types. Graphs.
(6) Exponents and radicals. (7) Logarithms.

A summer course (M1) is given in Algebra, covering the two above
subjects. (See page 22.)

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.
The scope of the requirement in Plane Geometry is indicated by a

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

The originals on the examination will in general depend for their
solution on propositions mentioned in the syllabus, but occasionally the
original will be so framed that a solution will occur more readily to the
candidate who is familiar with such important geometrical facts as the
properties of the 300 and the 450 right triangles.

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

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

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

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

A summer course (M8) is given in this subject. (See page 22.)
Plane Trigonometry. In this requirement are included the following

topics: (1) Definition of the six trigonometric functions of angles of any
magnitude, as ratios. The computation of five of these ratios from any
given one. Functions of 0*, 30*, 45*, 60*, 90*, 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 sine (A+90*) in terms of the trigonometric functions of A.
(3) Circular measure of angles; length of an arc 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. (6) 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 right and oblique triangles (both with and without logarithms) with
special reference to the applications. Value will be attached to the sys-
tematic arrangement of the work.

A summer course (M4) is given in this subject. (See page 22.)
Chemistry. plicants must present evidence of familiarity with

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

A summer course (500e) is given in this subject. (See page 22.)
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 is com-
paratively unimportant. Textbook instruction should be supplemented by
classroom experiments. 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 tragning
laboratory work. Deficiency in laboratory work will not necessarily lead
to rejection, provided the school from which the student comes is unable
to furnish such instruction. In this case, however, a certificate of such
inability will be required from the principal of the school.

The laboratory work required for entrance should consist of at least
twenty-five well selected experiments, chosen with the view of illustrating
and teaching fundamental laws and principles 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 (800e) is given in this subject. (See page 22.)
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 recognized
worth. The books adopted by the National Conference .on Uniform
Entrance Requirements are taught in most secondary schools, and the
candidate may, if necessary, use these in his preparation. In any case it is
expected that the aim of preparatory study will be, first, to develop 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 o 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 (El) is given in this subject. (See page 22.)
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

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

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

A summer course (L611, L61l and L618) is given in this subject.
(See page 22.)

French (Intermediate). This course should consist of recitations
partly conducted in French. It should comprise a continuation of the
sttLy of grammar, translation into French of connected passages, letter-
writing, dictation, reading and translation of some standard modem
authors.

At the end of the course the student should be able to understand
easy spoken French, express simple ideas in French, read works of ordinary
difficulty with considerable ease, and finally, have a real appreciation of
the authors read.

A summer course (L61, L6.0 and L608) is given in this subject. (See
page 22.)

German (Elementary). The requirement for Elementary German
is a systematic course of four or five periods a week extending over at least
two school years, each year representig not less than 120 full sixty-minute
periods or the equivalent.

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

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

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

of easy English into German, and by questions on the following topics:
the conjugation and synopsis of the reguar and of the more usual irregular
verbs; declension of readily classified nouns, of adjectives, articles, pro-
nouns; comparison of adjectives and adverbs; use of the more common
prepositions; the simpler uses of the modal auxiliaries; simple cases of
indirect discourse, and the rules for the order of words.

A summer course (L111, LI1N and L118) is given in this subject.
(See page 22.)

Note. It is expected that the translations from French and German will be written
in correct and expressive English; and these papers may at any time be examined as addi-
tional evidence in determining the student's proficiency in composition.
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German (Intermediate). This course should include a systematic
review of grammar. The reading, scientific as well as literary, should
become more difficult, and the syntax, idioms and synonyms of the language
should be carefully studied.

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.

A summer course (L211, LR18 and L218) is given in this subject.
(See page 22.)

History . The History requirement may be met by presenting a
record of certificate gade or by passing the examination in any of the
following subjects: cient, 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 per week, or two years
of historical work, wherein the stud is given three times per week.

The examination in History wil be so framed as to require comparison
and the exercise of judgment 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. The grade attained should
be 60 per cent or better.

These requirements are to be met by the presentation of certificates
made out on forms supplied by the Institute. Certificates are not required
of candidates passing College Entrance Board Examinations in the elective
subjects.

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. Applications for the
acceptance of elective subjects other than those included in the list may
be addressed to the Registrar. 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 in pass the usual examinations for advanced standing.

EleLAve Biological Subjects. Applicants may offer either (a) an
extended course in botany, zoology or in physiology; or (b) briefer courses
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in any two of the same subjects. In the latter case evidence should be
given of thorough elementary 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 m English materially beyond the entrance
requirements may present for approval as his elective a statement of the
amount and kind of work done. Elective additional English, however,
cannot be accepted unless the required English has been passed.

Elective Latin. Satisfactory evidence should be presented that the
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 Mechanical Drawing.* The applicant should have had at
least 160 hours of drawing, and have attained good results in penciling
and inking. He should be familiar with the projection of solids, and the
finding of sections and developments. Experience in reading projection
drawings is regarded as important, and it is also desirable that th applicant
shall have had some instruction in sketching from machine details, and
in freehand lettering and dimensioning. Applicants are advised in general
not to offer mechanical drawing or descriptive geometry with a view to
omitting these courses at the Institute.

Elective Mechanical Drawing and Mechanic Arts.* These subjects
may be offered in combination. The drawing should represent at least
60 hours' work, as described in the preceding section or such as is ordinarily
given in connection with mechanic arts courses.

In mechanic arts, the applicant should be thoroughly familiar with
the different tools and materials and know when and how to use them.
He should be able to adjust and to sharpen all edge tools and capable of
executing work from working drawings. The main object of preparatory
exercises should be systematic instruction in the correct use of various
tools and in the fundamental operations, rather than construction.

Carpentry: The exercises should include systematic instruction in
sawing; planing; chiseling, including chamfering, grooving, and plain
molding work; framing, including tenoning, mortising and fitting in braces;
use of the ordinary molding-planes and the making of simple moldings;
the, making and use of the miter-box in fitting moldings; nailing; dove-
tailing; glumng; and the proper use of sandpaper.

At least seventy-five hours should be allowed, exclusive of any time
that may be used in making working drawings.

Wood-turning: The applicant should have had systematic instruc-
tion and experience in the use of the wood-lathe; should understand the
adjustment of speeds for the work in had. and how to use properly the
turning tools, such as gouges, turning etiisels, "osing tools, right and left
side tools, parting tool, calipers and dividers. Tn. 'nercises should also
include systematic instruction in center and duck turning, with particular
attention to the production of smooth work by the cutthig action of the
tools, and not by excessive use of sandpaper.

At least forty-five hours should be allowed, extiusive of any time
that may be used in making drawings.

Elective Spanish (Elementary). -Elementary grammar, including
the common irregular verbs; reading, translation from Spanish into
English and from English into Spanish.

*To be withdrawn after 1925.
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ADMISSION WITH ADVANCED STANDING
The Institute offers to both graduates and undergraduates of other

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

In general, an applicant from another college who has attended one
full year or more, obtained satisfactory grades (the lowest passing grade
is not a satisfactory grade on which to base credit) and received honorable
dismissal, may expect excuse from entrance examinations and provisional
credit for entrance subjects and those given at the Institute in so far as
he has covered these subjects. Students who present but a single year of
college work and offer chemistry are not credited with first-year chemistry
except on the basis of an 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 Institute
and send for an examination schedule. In case a student has not been
credited with entrance subjects he will, in general, be expected to make them
up by taking entrance examinations.

A candidate for admission with advanced standing should send to
the Institute early in June, and in any case not later than July 15, his
application, 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 selected 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 admission and his probable deficiencies. This
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
sent him in the form of a certified Course Schedule which will show with
what Institute subjects he is credited.

A student who plans to enter the third or fourth year at the Institute
should, if possible, send his credentials not later than May 15, including a
certificate of the subjects completed together with a statement of those
which he expects to complete before entrance. The candidate can forward
in June a record of the additional subjects completed at that time. Can-
didates having deficiencies are urged to make them up by attending the
Summer Session at the Institute.
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Questions about credits in professional subjects given in the third or
fourth year will be adjusted in personal interview when they are not settled
by correspondence. In such cases the student is required 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.

Candidates should send for application blanks and circulars of informa-
tion. They should, if possible, name the course which they desire to take.

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

Students applying for admissio: .h advanced standing to Course IV,
Option 1, will be graded in design in accordance with their performance
in their first problem.

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 two years' experience
in an architect's office, or have had some equivalent and satisfactory
preparation. They must give evidence of this preparation through personal
conference, letters from former employers, and by the presentation of
drawings covering their experience. They must take in their first year of
residence freshman courses in descriptive geometry, and English unless
these subjects have been passed at the September examinations for advanced
standing, or excuse has been obtained on the basis of equivalent work
accomplished elsewhere. Entrance to these subjects must be approved
by the Division of Drawing and the Department of English and satisfactory
records must be obtained in order to continue architectural sub'cts.
All special students must also register for freehand drawing. The first
week of this course will be considered a test period to determine the standing
of the student. Special students in Option 1 will be required to take, in
addition to the subjects already mentioned, courses in design, shades and
shadows, perspective, modelling, theory of architecture and architectural
history, the arrangement of subjects for each student to be a p proved by
the Department. To become eligible for the Traveling Fellowship in
Architecture a special student must, in addition to the courses already
named, obtain satisfactory records in the courses in European civilization
and art and philosophy of architecture and a satisfactory record in uate
design. Special students who desire to take work in Option 2, Architectural
Engineering, must pass or offer equivalents for the entrance examinations
in mathematics and physics, and courses in mathematics, physics, and
applied mechanics required in this option.
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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 cannot be published, either
wholly or in part, except by authorization of the heads of the respective
departments. This rule applies also to the theses prepared by candidates
for advanced degrees.

No degree can be conferred until all dues to the Institute are paid.
For requirements for commission in R. 0. T. C. in connection with the
degree of Bachelor of Science, see page 32.

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 and Doctor of Philosophy are
awarded on the completion of a program of advanced study and the per-
formance 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. Grad-
uates of the Institute, of unusual ability or those who have had exceptional
preparation may be able to complete the requirements in two years.

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

The Institute offers courses in Ordnance Design, Torpedo Design and
Naval Construction leading to the Degree of Master of Science, to officers
of the United States Navy. A special course in Army Ordnance is given
for officers of the United States Army.

81
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RESERVE OFFICERS TRAINING CORPS
In cooperation 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 page 70.
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UNDERGRADUATE COURSE SCHEDULES FOR 1925-1926
FIRST YEAR. All Courses (Except IV. Option 1)

First Term Second Term
15 Weeks 15 Weeks

Chemistry 5'01, 5'02............................... 120-75 120-75
Descriptive Geometry D21 D22..... ....... ...... ... .45- 10 45-10
Spgllsh and Histor 1, $12 ...... .................. 45-75 45-75
Machine Drawing Elementary D12 ... .................. ..... 45- 0
Mathematics M11. M12............. .................. 45-90 45-90
Mechanical Drawing D1L ............................. 45- 0
Vilitary Science M 11 , MS12 ................. ....... 45- 0 45- 0

hysical Training PT1, PT2............................ 20- 0 20- 0
Physics 8'01, 8'02 .................................... 60-75 60-75

Hours of exercise and preparation: 750 -425 +325 750 -425 +325

FIRST YEAR. COURSE IV. OPTION 1
First Term Second Term
15 Weeks 15 Weeks

Architectural History 4'411, 4'412........ .............. 80 -60 30 - 60
1einI4*712.........................................150- 0

Elh and History El, 12...... ............. 45-7 45 75
Freehand Drawing 4'012. .......... . ... .......... .. .. . 60- 0
French L88, L ................................... 45 -75
Graphics 4'06........... ............................. 90- 0
Mathematics M11, M12............................... 45-90 45-90
Military Science MS11, M812.......................... 45- 0 45- 0
Perspective 4-12 ..................................... 30 - 45
Physical Training PT1 PT2.......................... 20 - 0 20- 0
Shades and Shadows 4'11.............................. 30-15
Theory of Architecture 4'311, 4'312..................... 15- 0 15- 0

Hours of exercise and preparation: 755 -395+360 755 -455+800
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Civil Engineering - COURSE I
First Year, Page 88. Description of Subjects of Instruction, Pages 85-179

SECOND YEAR ALL OPTIONS

Applied Mechanic
Astronomy and Si

Descrigtiv Geom
E lis and Histo

Graphic Statics 1
Map Reading and
Mathematics M21
Mechanism 2'01.
Military Science
Physics 8'03, 8'04
Surveying and Plo

First Term
15 Weeks

s2 15. ............................... .
pherical Trigonometry 1'12............. 45 - 60
et D31... ............ 60-45
ry E21,EB22................. 45 -75
39 ............ .................. :.... .. ..
Topographical Drawing 1'18........... 30 - 0
M 22.......... .................... 45- 90

....... ............................... . .-
MS21, MS22.......................... 45- 0
... .................................. 60 - 75
otting 1'00, 1'01 ....................... 30 - 45

Hours of exercise and preparation: 750 =360+390

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'06................................ 100 hours
Hydrographic Surveying 1'00 ......................................... 75 hours
P ane urveying 1'05.................................................. 100 hours
Railway Fiedwork 1'20................... . ............................ 80 hours

THIRD YEAR
OPTION 1. General
OPTION 2. Transportation Engineering

Applied Mechanics 2'20T..............................
Electrical Engineering, Elements 6'40....... ............
Electrical Engineering Laboratory 6'89 ................
Geology 12'321, 12322 .................................
Hydraulics 162..................................
Materials 143.............. ................-.......
Political Economy Ec3h Ec32......................
Railway and Hig way ngineering 1'21, 1'22...........
Railway Draftig 1'23T, 124...........................

tructures 40 .. ..................................
Testing Materials Laboratory 237....................
Genera Study........................................

Hours of exercise and preparation: 720

First Term Second Term
15 Weeks 15 Weeks
60-120
60-90

45 -30 45-45
45-75
15-30

45 -45 45-45
30 - 60 30 - 30
75- 0 45-- 0

45-75
20-10

30-30 30-30

=345+375 720 350+370

THIRD YEAR
OPTION 3. Hydro-electric Engineering

First Term Second Term
15 Weeks 15 Weeks

Accounting Ec50...................................... 45-45
Alied Mechanics 2-20T..;........................... 60-120

trical Engineering, Elements 6'40.................... 60-90
Electrical En neering Laboratory 689.................. .0-30
Geology 12'3 1 , 12'322................... ......... 45-30 45-45

H u 1'621..... .............................- -45- 60
materials V43........ . . ................................. 15-30
Political Economy EcB1 Ec32. .................... . 45 -45 45-45
Railway and Highway Engineering '211T, 1'22 .......... 30 -45 30-30
Report Writing EBB ............................. .. 30-30
Structures 1'40...... ..................................... 45-75
Testing Materials Laboratory 2'87. ........... -20-10
Genea Study2....................................0 30-30

Hours of exercise and preparation: 720 -315+405 720 -335+385

Second Term
15 Weeks
45-90

45-15

45-90
30-60
45- 0
00-75
30- 0

750 =345 +405
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FOURTH YEAR
OPTION 1. General

First Term Second Term
15 Weeks 18 Weeks

Bdge Desin 1*01, 1*02 ................ ........... 105- 0 78- 0
ngineering and Hydraulic Laboratory 268.............. 80

Foundations 148 ................................... 18-18
Heat Engineering 2,46, 247..... ................... 60-90 80-45
Hydrulic and Sanitary Design 1:79.... *.......................3 s- 0
y c and Sanitary Engineering 178, 1'76............60 - 60- 75

Hydraulcs 1,02T................................... 45-75
Strutre 1,41,1142................................. 60-120 60i-120
Thesis................................................ . 105
General Study ......................................... .......... 80- 80

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

FOURTH YEAR

OPTION 2. (a and b) Transportation Engineering
First Term Second Term
15 Weeks 15 Weeks

Brde Design 1'501, 1502 ............................. 105- 0 75- 0
( hmistry of Road Materials 5'87.................... 60- 0
eering and Hydraulic Laboratory 2'63.............. .... 80 - 80

odations 1'48..................................... 15-15
b) Hghway Design 8 .......................................... 45- 0

Heat Engineering 2'46, 2'47........................... 60 -90 80 - 45
Highway Transportation 187.......................... .. 80-60

1'62T..................................... 45-75
R iway Desig 1'8 . . . . ..... ....... . . 5

lway and Hi way Engineering '25 .................. 80 -45
(a)Railway Engneering 1'26, 1'27 .................. ... 30 -80 s0 -60
Structures 1'41 1'42................................... 60-120 60-120

......t.ng ... 6 . . . . . ...... ............... 15-15

General Study.. ......................................... 80 -80

Hours of exercise and preparation: (2a) 720 -845+875 720
(2b) 720 -875+845 720

FOURTH YEAR
OPTION 8. Hydro-electric Engineering

First Term Second Term
15 Weeks 15 Weeks

Bridge Design 1'511T, 1'512............................ 75- 0 90- 0
Central Stations 6'47.................................. 80- 60
Electric Transmission and Distribution of Energy 6'44. 30 -60
Engineering and Hydraulic Laboratory 2'681.............. 45-45
Foundations 1'48 .................................... 15 - 15
Heat Engineerin 2'46, 2'47........................... 60-90 80-45
Report Writing 38..................................... .0- 30
Structures 1'41 1421. ....................... 60-120 30 -60
Water Power Vngneering 1.70, 1'71 ..................... 45-90 90-45
Thesis............................................... 90
General Study ...................................... 80-0

Hours of exercise and preparation: 720 -315+405 720

~1
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Mechanical Engineering - COURSE II
First Year, Page 88. Description of Subjects of Instruction, Pages 86-179

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'15.................................. 45-90
English and History E21, E22.......................... 45-75 45-75
Forging 290........................................... . 45- 0
Foundry 2'91...................................... 60- 0
Machi Drawing 2'13................................... . .90- 0
Mathematics M21, M22 ............................. 45-0 45-90
Mechanical Engineering Drawin 21............0 0Mecanca Einerng Equipment 2'04 .......................... 16- 0

Mr.=a' .................................. 45-a
Military Science MS21, MS22.......................... 45- 0
PtternMaking 2'92. .................................... 30- 0

8,8'04. ................................... 60-75
Surveying 1'03........................................ 30 - 0

Hours of exercise and preparation: 750 =420 +330 750 -420+330

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'20, 2'21 ........................... 45-90 45-75
Eectrical Engineering, Elements 6'40.................... ... 60-90
Heat Engineering 240, 2'42............................ 45-90 45-75
Heat Engineering 2'41................................. 30-30
Machine Design 270.................................... 60- 0
Machine Tool Laboratory 2'951, 2'952 ................... 90- 0 60- 0
Materials of Engineering 2'30.................. ............ 30-30
Mechanism of Machines 2'05 .................. ....... 60-30 .
Political Economy Ec3l, Ec32 .......................... 45--45 45-45
Physical Chemistry 5'82 ............................... 30 -30
General Study........................................ 30 -30 30 - 30

Hours of exercise and preparation: 720 -375+345 720 -375 +345
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Mechanical Engineering - COURSE II - Continued
FOURTH YEAR. (General Course)

First Term Second Term
15 Weeks 15 Weeks

Dynamics of Machines 2'251........................... 80-60
B1@Qoal. Engineering Elements 6'4C.................... 60-90

En ineering Laboratory 6'85................. .. 8..80-45
Eninering Laboratory 2'601T, 2602.................80--0 60-60

yE erin 2'484.............................. 80-60
E eering 164T.........................30-45

Industrial Plnts 2'781................................ .. 45
Industrial Plants 2.782................................. . 60 - 0
Machine Design 2'71................................ 90- 0
Machine Tool Laboratory 2'952T ....................... 30 - 0
Mechanics of Engineering 2'26T ........................ s.. 80-60
Power Plant Design 2'58. ................................ 60 - 0
Testing Materials Laboratory 2'35 ................ ..... 60 -80

EeStive.................................... 0

Hours of exercise and preparation: 785-90 +345 720
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

Aeronautics 8'582 80 -80
Application of Ray and -Elasticity 8'44 ...... ....... 60- 0
Automatic Machinery 2'850 .......................... . . . 80 -30
Engineering Chemistry 5'34. .............................. 60- 0
Fire Protection Engineering 2'851...... ........ . . . . . .......... 80-80
Heat Treatment 2'856. ..... .......................... 60- 0
Locomotive Engineering 2'853.......... .3....................80 - 30
Mechanical Equipment of Buildings 2'854 .3...................80 - 30
Steam Turbine Engineering 2'855 ....................... ... .. .80 - 80

FOURTH YEAR
OPTION 1. Automotive

First Term Second Term
15 Weeks 10 Weeks

Automobile Laboratory 2'66...................................... 0-80
D namics f Machines 2'251...................... 30-60

ec tcal EngnAering Elements 640................. 0-90
Electrical En neering Laboratory 6V8A..............................30-45
Engineering Laboratory 2*601T, 2'603................... 30-30 30-110
Gasoline Automobile 2-79............................... . . 45-45
Heat Engineering 2'48................................. 80-60
Heat Treatment 2-84................................. 30- 0
Hydraulic Engineering 1'64T........................... 30-45
Industrial Plants 2781................................... . 45- 45
Machine Design 2'711, 212........................... 60- 0 30- 0
Machine Tool Laboratory 2952T....................... 30- 0
Mechanics of Engineering 2'26T.......................... .30-60
Power Plant Design 2'58................................. 60- 0
Testing Materials Laboratory 235...................... 60-30
General Study........................................ 80-30 30-30
Thesis............................... ................. - 105

Hours of exercise and preparation: 735 - 390+345 720
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Mechanical Engineering - COURSE II - Continued
FOURTH YEAR

OPTION 2. Engine Design
First Term Second Term
15 Weeks 15 Weeks

Dynamics of Machines 2251......................... 0-60
Electrical Engineering, Elements 640................... 60-90
Electrical Engineering Laboratory 6-85....................... 30 - 45
Engine Design 277..................................... . 90- 45
Engineering Laboratory 2601T, 2'002................... 30 - 30 60- 60
Heat Engineering 243..............................30-60
HeatTreatment284....................... ........ 30- 0
Hydraulic Engineering 1'64T......................... 30-45
Industrial Plants 2781............................
Machine Design 2-711............................... 60- 0
Machine Tool Laboratory 2-952T....................... 30 - 0
Mechanics of Engineering 2-26T ................................. . .30- 60
Power Plant Design 2:58 ..... ... ..................... .. 60- 0
Testing Materials Laboratory 2'35..................... 60- 30
Qeneral Study........................................ 30-80 30-30
Thesis................................................. 105

Hours of exercise and preparation: 735 =390 +345 735

FOURTH YEAR
OPTION 8. Textile

First Term Second Term
15 Weeks 15 Weeks

Dynamics of Machines 2'251........................... 30 - 60
Electrical Engineering Elements 6'40. .................. 60 - 90
Electrical Engineering Laboratory 6-85.................. 30 - 45
Engineering Laboratory 2'601T, 2'603 ................... 30-30 30-30
Fire Protection Engineering 2'851......................... . 30-80
Heat Engineering 24 3..3.... . .......... 3 6.

IndutrialPlants2'781......... . .................. .. .. 45 -45
Machine Design 271 ............................... 90 - 0
Machine Tool Laboratory 2'952T.... .................. 30 - 0
Mechanics of Engineering 2'26T............................... 30 -60
Power Plant Design 2'58.......................... 60- 0
Tek ing Materials Laboratory 235... .................. 60- 30 .. ..
Textile Engineering 2'87....................................90-30
GoeralStudy....................................80-30 30-30
Thesis.................................. ............. . 105

Hours of exercise and preparation: 735 -390 +345 720

FOURTH YEAR
OPTION 4. Refrigeration

First Term Second Term
15 Weeks 15 Weeks

Dynipics of Machines 2'251....................... 30- 60
Electrical Engineering Elements 640................... 60-90
Electrical Egneering Laboratory 6'85........................30-
Engineering aboratory 2'601T, 603.................. 30-30 0-30
Heat E neering 243.............................. 30 - 60
Hydrau c Engineering 164T.......................... 30-45
Industrial Plants 2'781.................................. .. 45- 45
Machine Design 2'71.................................. 90- 0
Machine Tool Laboratory 2'952T....................... 30- 0
Xechanics of Engineering 2'26T... ....................... .30- -6
Pow r Plant Design 2'58................................. .. 60 - 0
Refrgeration 2'9............... ................. .... 45-75
Rfrigeration Laboratory 264...................... 30-30
Testing Materials Laboratory 2'35...................... 60-30 3. ..
General Study....................................... 30- 30 s0 - 3
Thesis................................................ . 105

Hours of exercise and preparation: 735 -390 +345 720
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Mechanical Engineering - Course H - Continued
ARMY ORDNANCE

This work begins with a summer session. Subjects covered: Differ-
ential Equadons, M72, a course of one hundred and ninety-five hours;
Ordnance Engineering 2'67, this course extending through a period of
three hundred and twenty-four hours.

Schedule for the Academic Year
Summer Term First Term Second Term

Differential Equations 1U72.................. 195- 0 ..
Electrical Engieering Laboratory 6'88 ......... ... .... 120-90
Electrical Engineering Elements 6'42........... .... 75 - 75
General Chemistry Laboratory 5'81................. . .. 180 - 0
General Chemistry 5'801, 5.802 ............... .. 600-60 30-80
Heat Engineering 2461, 2'471 ............. . 45 - 90 45 - 90
Ordnance Engineering 2'891, 2'892, 2-893 ... . .. 216-108 195 - 0 135- 0
Power Laboratory 2'65....................... .... . . . 30 - 80
Theory of Elasticity 2'27..................... ...... 60-120

Hours of exercise and preparation: 519 780 780

AUTOMOTIVE ENGINEERING - GRADUATE
First Term Second Term
15 Weeks 15 Weeks

Automotive Design 2.811, 2'812......................... 120- 0 160- 0
Automotive Engineering 2'801, 2'802. .................. 45 -90 45 -90
Automotive Fues 10'981 ............................ 45-75
Dynac of Ennes 2'254............................. 30-60

ge Testing 2671 .................................. 60-30
Heat Treatment 2842................................ 45- 0
Heat Treatment and Metallography 2'86 ............... 60-20
Maintenance and Operation o Automotive Equipment 2'661 80-20
Manufacturing Processes 2'981.........................4- 15
Motor Vehicle Testing 2'672. ............................. ........... 75-45
Research........................................... 45 285

Hours of exercise and preparation: 755 770
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Mechanical Engineering - COURSE II - Continued
TORPEDO DESIGN, UNITED STATES NAVY - GRADUATE

First Term Second Term
15 Weeks 15 Weeks

Aero Engine Laboratory 2'691. ............................ 80 - 0
Application of X-Ray and Photelasticity 8'44 ............. 60- 0
Automatic Machinery 207 .............................. 45-45
Automatic Machinery 2'08 ............ ................ ....... 60-60
Dynamics of Machines 2251 ........ ................. . 30- 60
Engneeripg Laboratory 2'601 ........ ................. 60 - 60
Heat Engieering 2'40, 2'42............................. 45 - 90 45 - 75
Heat Treatment 2-841................................. 45- 0
Machine D 2161, 2762........................... 90- 30 90-0
Materials o ngneeri 2'801........................ 30-30
Mechanism of Machin 206 ......................... 30- 30
Physical Me call o 2 3....................... 0 120 - 30

Thermof naics7p M................................. .. 30-30
Torpedo '51........................................... . 30-60

Hours of exercise and preparation: 780 -405+875 795 -480+315
Research of 300 hours between June 15 and December 15 of following year.

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

Advanced Mechanics and Theory of Elasticity 2-281, 2'282. 45-120 45-120
Aircraft Armament 8'78............................. ........ 45- 75
Dynamics of Machines 2'251.. ...................... .. 30-60 . . .
Electrical Engineering Laboratory 6'89 .................. 30 - 30
Exterior Balhstics M75................................ 30 - 60
Heat Treatment 2'841................................ 45 - 0
Industrial Applications of Electric Power 6'46.......... .. . 45 -80
Interior Ballistics 2'29. ................................ . 30 - 45
Machine Design 2-71................................. 90 - 0
Machine Design Advanced 2'75.............................. 150 - 0
Mechanism of Machines 2'06 ... . ...................... 30 - 30
Physical Metallurgy 2331, 2'332....................... 30 -30 120 -30
Structures V45 ...................................... 45 -90
Structural Desin l'461........................... ... . . . . . .. 45- 0
Theory of the GyroscopeM57...............................15-30

Hours of exercise and preparation: 795 -375+420 825 -495+330
Research of 300 hours between June 15 and December 15 of following year.
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Mining Engineering and Metallurgy - COURSE III
OPTION 1. Mining Engineering

First Year, Page 33. Description of Subjects of Instruction, Pages 86-17"

SECOND YEAR
First Term
15 Weeks

English and History E21, E22 .......................... 45-75
r g 2'901......................................... 30- 0

Gf gy 12'80 ...........................................
Mathematics M21. M22.............................45-90
Mechanism 2'01.........................................
Military Science MS21, MS22.......................... 45- 0
Mineralogy 12'01....... ............................. 120 - 80
Physics 8'0 8'04. ................................. 60 -75
Qualitative isalys5'11... . .................. ..... ... 105 -30
Quantitative An is 5'12 ............................. ...

Hours of exercise and preparation: 750 -450 +800

Second Term
15 Weeks
45-75

45-45
45-90
80-60
45- 0

60-75

105 -80

750 -875+375

REQUIRED COURSES AT SUMMER MINING CAMP
Surveying 1'10 ....................................................... 360 hours
M ining Practice 308 .................................................. 40 hours

THIRD YZAR
First Year Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'15, 2'20........... 45 - 90 45 -90
Economic Geology 12'40T................................. 90 - 60
Fire Assaying 3'81 .................................... 90 - 30
For ng 2'901........................ ................ 30 - 0
Geology 12'81T ...................................... 105 - 75
Mining Methods 8'01T, 8'02T .......................... 90 - 75 45-80
Ore Dressing 3'21......................................... 45 - 80
Ore Dressing Laboratory 8'22............................. .90- 15
Political Economy Ec31, Ec82.......................... 45-45 45-45
Testing Materials Laboratory 287.......... ....................... 20-10
General Study........................................... .. 80- 80

Hours of exercise and preparation: 720 -405+815 720 -410+310

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Economics of Mining 3'08 .............................. 60-45
Electrical Engineering Laboratory 6'85......................80 -46
Electrical E neering, Elements 640........ ....... 60-90

eeringa boratory 2'611............................. .80-15
a Geology 12'88............... ................... 45- 15

t Engineering 2'44, 245............................ 45-75 45-75
ydraulics 1.68....................................... 30- 45
etallurgy, Copper, Lead, etc. 8'412.................... 75-45

detallurgy, Gold and Silver 8'42.............................75-80
Metallurgy. Iron and Steel 8'432.......................30-15.
Principles of Mining 8'04T................................. 45-45
Stationary Structures '44T............................ ... .80-30
Testing Materials Laboratory 287..........................20-10
GeneralStudy...................................... 30-30 80-30
Thesis. .......... ... ............................... 150

Hours of exercise and preparation: 735 -375+860 785

41
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Mining Engineering and Metallurgy-COURSE m-Continud
OPTION 2. Metallurgy

Mrst Year, Page 38. Description of Subjects of Instruction, Pages 85-179

SECOND YEAR
First Term
15 Weeks

English and History E21, E22 .......................... 45-75
o ng2'001......................................... 80- 0

Foundry 291............................................
Gas Analysis 581........................................
Mathematics M21, M22............................... 45-90
Mechanism 201.......................
Military Science MS21, MS22......................... 45-
Mineralogy 12'01................ .................... 120- 80
Physics803 8'04.................................. 60-75
oualitative lysis '. ........ 105- so
Quantitative Analysis 5'12 .............................. ..

Hours of exercise and preparation: 750 -450 +800

Second Term
15 Weeks
45-75

60- 0
15-15
45-go
80-60
45- 0

60-75

105 -80

750 -405+845

REQUIRED SUMMER COURSES
Machine Drawing 2'14................................................. 60- 0
Surveying and Plotting 102............................................ 60-15

THIRD YEAR

Accounting Ec50..
Applied Mechanics:

Blieer Labora
FieAas g8'81.

Gas Analysis 831..
Heat Engneering 2
Heat Measurements
Metallography 3.61
Ore Dressing 8'28..
Political Economy I
Quantitative Analys
Teting MaterialsL
Genera Study....

First Term
15 Weeks

2'5,2'201T.....................
tory 2611.......................... .. ..
... I................................ 9 - 0
................................... . .

'44,2'4 ............................ 45- 75
8-12.............................. 45- 15
..... .............................. . .
............. I...........;.......... . .
c 1BEc32.......................... 45- 45
is 518........................... 105-80

aboratory 2'87...................
.. .............. ................... 30 - 8

Hours of exercise and Preparation: 720 *-405 +315

REQUIRED SUMMER COURSE
Plant Visits 8-60 ..................................................... 80- 80

Second Term
15 Weeks
45-45
48 60
80-15

15-15
45-75

45-80
45-45

i6- i6
80-80

785 -880+855



CATALOGUE 43

Mining Engineering and Metallurgy-COURSE III-Cntinued
OPTION 2. Metallurg-Consinued

FOURTH YEAR

Electrical Engineering. Elements 6'40....................
Eetial Engneern Laboratory 6'85 .............

Elements of Mining 05 .... ................
orging 2'901 ........................................

Poundy 2'91 ...................................
Hydraulies 1'68.......................
Metallurgy, Gold and Silver 8*42:...................

Metallurgy, General: Zinc and Mins Meitals 3'44 ....
Metallurgy and Heat Treatment of Steel 8'45............
(a) Metallurgy IIron and Steel 3'48..................

(Copper, Lead, etc. 8411..............
or

(b) Metallurgy Iron and Steel 8481....................
Cop er, Lead, etc. 3'41...............

Testing Mat2r ratory 2'87...................
General Study ................................... ...
Professional Elective* .... ...........................
Thesis...............................................

Pirst Term
15 Weeks
60-90

60- 0
80-45

90-45

45-45
150 -45
20-10
80-80

Hours of exercise and preparation: 720 -425+295

Second Term
15 Weeks

..-..80-45

80- 30

045
30-15

80-80
120

720

*Professional electives may be chosen in Geology, Machine Tool Work, Vise and
Bench Work, Radiology, Metallurgy, etc.



44 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Architecture - COURSE IV
OPTION 1. Architecture

First Year, Page 83. Description of Subjects of Instruction, Pages e6-170

SECOND YEAR
First Term Second Terin
15 Weeks 15 Weeks

Applied Mechanics 2'17, 2'18......................... 45-75 45-75
Axchltecpral. Histor 4421, 4422..................... 15-30 15-80

es..I...4.721. 41.2............... 135- 0 225- 0
Buglsh and History E21, E22........................ 45-75 45-75
Frehand Drawing 4'021, 4'022......................... 60- 0 60 - 0
Frep h L65................................. ....... 45- 75
Miltar Science MS21, MS22.......................... 45- 0 45- 0
Office rctice420...................................... .. 75- 0
Shades and Shadows 4-11 .......................... 30-i 5 . .
Theory of Architecture 4'821, 4322............. ....... 30- 0 80- 0

Hours of exercise and preparation: 720 -450 +270 720 -540+180

REQUIRED SUMMER COURSE
Office Practice 4'21 100 - 0

THIRD YEAR

Firs Tem Scond Term
15 eks 15 Weeks

Building Construction 4'80 ............................. 15-15
Color Theories and Exercises 4-081, 4'082 ................ 15 - 45 15-45
Constructive Design 4'811, 4'812 ... ... ................. 90- 0 105 - 0
Design III 4'781, 482. ....... 210:- 0 225- 0
European Civilization and Art 4'61, 4'462. .............. 45-60 45-60
Freehand Drawing 4*081, 4'032............... . ...... ... 60- 0 60 - 0
Modelling 4'071, 4'072 ................................ 45- 0 45- 0
Political Economy Ec3l, Ec32.......................... 45-45 45-45
Theory of Architecture 4-31, 4832...............,..... 30- 0 30- 0

Hours of exercise and preparation: 720 -555+165 720 -570+150

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Design IV 4'741, 4'742................................. 420 - 0 450 - 0
European Civilization and Art 4'71, 41472............... 45-60 45-60
Freehand Drawin 4041, 4'042 ......................... 90 - 0 90 - 0
History of Renaissance Art 4'49........................ .... 15- 15
Landscape Architecture and Town Planning 461..........30-45
Philosophy of Architecture 4'52............................... 15- 0
Professional Relations 4'241, 4'242...................... 15-15 15-15

Hours of exercise and preparation: 720 ,-600+120 720 -680+ 90
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Architecture - CO1URSE IV - Continued
OPTION 2. Architectural Engineering*

irt Year, Page 88. Description of Subjects of Instruction, Pages W8-179

SECOND YEAR
First Term Second Term
18 Weeks 15 Weeks

Applied Mechanics 2'15 ............................ . 45 -90
Aichtectural History 4'411, 4412 .............. 80-60 80-60
Building Construction 400 ............ 15 -15
English and History E21, E22. ........ ........... 45-75 4i-75

n 2'911........................................... . 3 0- 0
tice M21 M22.............................4 4-90

Mrry Science M821, MS22.......................... 45- 0 45- 0
1hy' C 1 80 ....... .I.......................... 60-75
Planng Picp 4181, 4782 .. ................... 168- 0 105- 0
Structura Drawing 4'90. ................................ .. 60- 0

Hours of exercise and preparation: 720 -405+315 720 -405+815

THIRD YEAR
First Term Second Term
15 Weeks 18 Weeks

Acoustics, Illumination and Color 7'06 ................... 15-80
Applied Mechanics 2'211T, 2'214T ... .................. 45 -90 30 -60
Architectural History 4421 4'22 ..................... 15-30 15 -30
European Civilization and Art 4'461, 4'462............... 45 -60 45-60
M aterials 143................... .................... . 15- 80
Political Economy Ec3l, Ec32.......................... 45-45 45-45
Report Writing E8 ................................... 30- 30
Structural Design 4-911T. 4912T....,.................. 240- 0 225- 0
Structures 1.40 ........................................... 45-75

Hours of exercise and preparation: 720 -485+285 720 -420 +300

FOURTH YEAR
First Term Second Term
15 Weeks 18 Weeks

Estimating 4'25....................................... 1-80 .
Foundations 1'48..................................... 15-15
Hydraulics 1'63.,..... ......................... 30 -45 .
Materials V43 ..................................... ........ 15-80
Mechanical Equipment of Buildings 2'89 ................ . 60 - 45
Professional Relations 4'241, 4242..................... 15-15 15-15
Reinforced Concrete Desin 2891, 2'892 ................. 105- 0 90- 0
Structural Design 4921, 4922T......,.................. 105- 0 150 - 0
Structures 141, 1422.................................. 60-120 30-60
Testing Materials Laboratory 2101.................. 30-.80
Testing Materials Laboratory (Concrete) 2'862 ........... 30- 0
Thesis..................................... . 50
GeneralStudy ................................ 80 -86 30 -80

Hours of exercise and preparation: 720 -435+285 720

*Definition adopted by the Association of Collegiate Schools of Architecture, May
1921. Architectural Engineering: "Essentially an en neering course, giving fundamental
and comprehensive trainin engineeri and incluing sufcient preparation in Arhi-
tecture to put the student n full s ptywith the ideals of the architect, but with no
attempt to give him facility in Architectural Design.

.............. I ......................



46 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Chemistry - COURSE V
int Year Page St. Description of Subjects of Instruction, Pages 65-179

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 5*10, 210-o

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

English and History E21, E22..........................45-75 45-75
Language .......... 45-75 45-75
Mathematics M21 M2245-90 45-90
Military Science M521. MS22.......................... 45- 0 45- 0
Physcs 803,804..................................... 60-75 00-75
Qiuatitatlve Analysis 5'12,6'13........................ 105-30 105-80

= 06% 12-331................................ 80-30
eaogy12'03..... . ....... 46-15

2. iolog and Bacteriology 7'28,7'291............... 45-15 45-15

Hours of exercise and preparation: 750 -375+375 750 -890 +360

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Chemica Library Technique 5'192........................ 15-15
Chemical Literature &'191............................ 30 -4 .. ..
Chemical Princiles 651. 5652........................ 75-90 75-90

asali ..................................... 1-15 .
IndustrialChemistry 10'201.............................. 60-60
Organic Chemistry I'551, 552.........................00-45 60 -80
Organic Chemical Laboratory 61. 5'82 ................ 135- 0 165- 0
Political Economy cl. Ec32......................... 45-45 45-45
Quantitative Analysis 5'14 .......................... 75-15.
b=1 Methods '40.................................. 30-15
GneralStudy....................................... ... 30-80

Hours of exercise and preparation: 735 -465 +270 720 -450 +270

Students credited with Elementary and Intermediate French upon entrance will
take Elementary and Intermediate German.

Students credited with Elementary and Intermediate German upon entrance will
take Elementary French.

Students credited with Elementary French and Elementary German upon entrance
will take Intermediate German.
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Chemistry-- COURSE V - Continued
FOURTH YEAR

First Term Second Term
1o Weeks 15 Weeks

Cheical Princles 566............................... 45-60
Chemistry 569.............................. 30-15

of Chemistry 598............................. 80-80
Industrial Chemistry 10'211............................. 90-90
Inorasale Chemis 5'06.............................. 45-45

Problem 90............................... 150- 16
'9e 6.......................................... 45- 15

Thesis Rerts 598. ..................................... 15-15
General Stdy............................. ... 80-80 .. ..
Elective................. ........................... 185 80

720 735

ELECTIVE SUBJECTS
Chemistry of Foods 5'251 ................... Either Term 45 - 15
Electrical Engineering, Elements 6'40 ......... Either Term 60 - 90
Food Analysis 5'26; ....................... Either Term 75- 0
Optical Methods 5'29...................... Either Term 35-15
Testing of Oils 5'36.......................... Either Tenm 30- 0

First Term Second Term
Biochemistry 781 ........... 75-60 Chemistry of Powder and Explo.
Heat Measurements 8'10 .:.. 60-80 sives 5'5 ................. 80-80
Mathematics M86........... 45-90 Mathematics M87........... 45-90
Industrial Chemical Labora. Metallurgy of Common Metals

tory 10'26 ................ 105-30 8.46 ..................... 45-45
Proximate Analysis 5'0...... 90-80

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

Graduate courses in Chemistry may be elected with the consent of the instructors in
charge of the several courses.
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Electrical Engineering - COURSE VI
First Year, Page 8. Description of Subjects of Instruction, Pages 85-179

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

1~plied Mechanics 218....................................... 30 -80
iwectrica wnieeig Principles 6*0............................758-90

English and HistoryE21. E2 ........................ 45.-75 45-75
Foundry 2912.... .... .. ..................... ...... .0 - 0
Machine Tool Laboratory 2'941, 2'942................... 60 - 0 30- 0
Matematics M21, M22 ...... . . 458-90 45-90
Mechanical En nearing a.120 - 0
Mechanical T 45.. -:. 4 90
MillaySinc 51 M2............48- 0 48 o
Physics 8'03, 804.................................... .60 -76 60 - 78

Hours of exercise and preparation: 750 -420 +880 750 -3860+390

REQUIRED SUMMER COURSE
Surveying and Plotting, 1'02, 60 -15

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Mechanics 2'20, 2'22........................... 45 - 90 45-75
a ngeering Laboratory 670, 6'71.............. 75-45 75 -75

Electrical neering, Principles '01, 602 .............. 60 - 90 75 - 90
Heat Engineerim 2441, 241.......................... 45-90 45-90
Mathematics.M ................................... 80 - 60
Political Economy Ecal, Ec32.......................... 45-45 48-45
General Study. ........................................... .30 -30

Hours of exercise and preparation: 720 -300 +420 720 -315+405

FOURTH YEAR
First Term Second Term
18 Weeks 15 Weeks

Electrical Engineering Laboratory 6'72T.........120-120
Electrical Engineering Principles 603, 604............ 90-120 75-105
Enginee Lboratory 2'2 ..................................... .45-80
EnlishE40........................................ ... .. 45-75
1ydraulicEgineering164........::.:.............. 45-90 0.. .
Prf na1ective.................................. 45-90 45-90
Thesis................................................ . 210

Hours : exercise and preparation: 720 -00 +420 720

PROFESSIONAL ELECTIVES
First Term Second Term
15 Weeks 15 Weeks

Station Desin 6'222........................... . ... .. 45-90
Cn Statons'21 .................... 45-90

tr E pment of Buildings 6'2.................. One term, 15-80
Ele calE neering Laboratory 680*.................. Either term
Electric Machnry Design 6'251, 6'252.................. 45 - 90 45 -90
Electric Railways 6'24 ................................ 45 - 90
Electric Transmission Equipment 6'20 ................... 45 -- 90
Illuminton 6'27. ................................... 45 - 90
Indust A cations of Eler:tric Power 621............ .. ... . 48 - 90
Principles o o Communication 6'282...................... 45 - 90

ciples of Wire Communication 6'281 ................. 45 - 90
Storage Batteries 6.29 ..................................... One Term 15 - 18

*Time specially arranged.
Sub esin Mathematics, Physics and certain other branches may be substituted by

Professor akson.
Senior students with records who wish to emphasise the Research related to th*

thesis may upon approval of Professor Jackson substitute additional thesis research for
one or both ofthe professional electives.
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COURSE VI-C. Electrical Communication Option
Same t regular Course VI to the beginning of third year.

THIRD YEAR
Firt Term Second Term
15 Weeks 15 Weeks

A Mechanics 2'20 ........... ....... 45-90
Communications, Pri 6'801, 6'802 ........ 45-90 45-90

Electrical Engineering Laboratory 670, 6'71............. 75-45 75-75
Electrical eering, Principles 01, 602............. 60-90 75-90
Mathemal 3l................................. 30-60
Political Economy B81, Ec82.......................... 45-45 45-45
Vector An lsis M77 .................................. . .. 45- 75
GeneralSt y ...... ,................................. .. 30- 80

Hours of exercise and preparation: 720 -800+420 720 -315+405

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Electrical Communication, Principles 0311, 6'812......... 45-60 45-60
Electrical Communication, Principles 1. ................... . 45-60

lrcal Communication LAboratory 6181, 8182 ........ 45- 60 45-60
Ele cal neering, Principlei 603................ 90-120
Elect cal E wring Laboratory 6'72T................ 120-120 210

ectromagne ic Theory 8'241........................ S0- 30
So ecsWave Propagation p242 ............... 80-45

.. . . . . . . . . . .. . . . . . . . . . 45- 75s .. ... ... ... ... ; ... ... ... .... ... ... . . .. 210

Hours of exercise and preparation: 720 -Sa80+890 720
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Electrical Engineering - COURSE VI-A (Co-operative Course)
In preparation for this curriculum students must have successfully completed the

irst year or the undergraduate Electrical Engineering Course (Course VI) at the Institute,
or the equivalent.

GROUP A
SECOND YEAR

First Ter
At Institu

15 Weeki
BOTH OPTIONS AT M. I. T.
Applied Mechanics 2'16................................ 0 -60
English E21.......................................... 45- 75
Mathematics M21 .. 45-90
Mechanical Engineerin'g andol i5Iir 2:21'.- 0
Mechanism 2'00...................................... 45- 90
Military Science MS21 ................................ 45- 0

80 .. . . I0 .N-1). ................... 60-75

At General Electric Works
Electrical Engineering, Principles 6'101......................
English E22..........................................
Manufacturing Practice 6'901............................. .

PUBLIC UTILITY OPTION (2)
At Edison Plants

Electrical Engineering, Principles 6'101......................

At Boston Elevated Railway
Electrical Engineering. Principles 6'101... ..........

At Stone & Webster
Electrical Engineering, Principles 6'101 ..................
English E22 ......................................
Publ1ic Utility Practice 61931.........................

m Second Term
te At Works

19 Weeks

20-40
45-75
48 to 56
hrs. p. w.

20-40
45-75
48 to 56

hrs. p. w.

20-40
48-75
48 to 56

bra. p. w.

20-40
45-75
48 to 50

hrs. p. w

GROUP B
SECOND YEAR

First Term Second Term
At Institute At Institute

15 Weeks 15 Weeks
Both Options at M. 1. T.
Aplied Mechanics2'16................................ 80-60
Electrical Engineering, Principles 6'111 .................. ........ 60-90
Electrical Engneering Laboratory 675 .................. 40 - 35
English E21, E22.... .............. ............. 45-75 45-75
Mathematics M21, M22 .............................. 45-90 45 -90
Mechanical Engineering and Machine Drawing 2'121 ... :.. 90- 0
Mechanism 2'0 . X................................. 45-90
Military Science MS21, MS22.......................... 45- 0 45- 0
Physics 8'03, 8'04 ..................................... 60- 75 60- 75
Political Economy Ec3l............................... ... 45 - 45
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COURSE VI-A - Continued
GROUP A

THIRD YEAR
Summer

At Institute
Bth Options at M. I. T. 10 Weeks
Applied Mechanics 2'20..................... -. . .
Ejectrical Engineering Laboratory 615, 6'76 ... 40-35
Electrical Engineering, Principles 6'102, 6'104 . 50 - 75
HeatEngineerig 2441....................

Mahmatics M2 M31 .................... 45-0
Miitary Science 1M822 ....... ............. 45- 0

Phys 8'04 .. (a.t...... .. 60-75

weeksio.''(i)........... ,. ..
At eneral lectric Works

Eleatrical Engineering, Principles 6'103...........
Manufacturing Pract ce 6'902...................

er ISt . . . .. .... ............. . . .

At Edison Plants
Electrical Engineering, Principles 6'108 ...........
Public Utility Practice 6'912 ............... ,...

General Study.............................
At Boston Elevated Railway

Electrical Engineering, Principles 6'103 .... .....
Public Utility Practice 61922 ...................

General Study............................. .. ..
At Stone & Webster

Elec~ical Engineering, Principles 6'103 ........
Public Utility Practice 692.....................

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

GROUP B
THIRD YEAR

Summer
At Works

loth Options at M. 1. T. 14~Weeks
pie Mechanics 220 ....... 'i..............

Electrical Engjneering Principles 6*113 ...........
Electrical Engineering Laboratory 6'76...........
Heat Engineering 2'441.........................
Mathematics M31..............
Testing Materials Laboratory 2371 (last .

wek).................................. . .
KACTUNG OPTION (1)

A G o tric Works
Electr caEngineering Principles 6'112, 6-114.. 20 - 40
Man acring Practice 6'901, 6902 .......... 48 to 56

hrs. p. w.
General Stud .............. 20-40

PULCUTILITY SfW]~ )-- -
At Edisa Plants

Electrical En eering Principles 6'112, 6'114.. 20 - 40
Public Utility actice 6-911. 6'912........... 48 to 56

hre. p. w.
ralS ............................ 20- 40

61ft Boston ilevatedt Railway
ElectricalEngineering, Principles 6'112,6-114.. 20 - 40
Public Utility Practice 6-921, 6922 ........... 48 to 56

hre. p. w.
General St ........................... 20- 40

At SoeJWbster
Electrical Engineering. Principls 6112, 6'114 . 20 -40
Public Utility Practice 61931, V02..........48 to 56

hrs. p. w.
General18tudy..... ... .... .. ......... 20-40

IFirst Term Second Term
At Works At Institute

19 Weeks 15 Weeks
45-90
65-55
90-105
45-90
30-60

20-25

30-60
48 to 56
hrs. p. w.
80-0

30-60
48 to 56
hrs. p. w.
30-60

30-60
48 to 56
bra. p. w.
30-60

30-60
48 to 56
hre. p. w.
30-60

Second Term
At Works
19 Weeks

First Term
At Institwte

15 Weeks
45-90
90-105
65- 55
45-90
30-60

20-25

30- 60
48 to 56

hrs. p. w.
30-60

30- 60
48 to 56

lirs. p. w.
30-60

30-60
48 to 56

hrs. p. w.
30-60

80-60
48 to 56

bra. p. w.
30-60GenralStdy .. . .. ... .. .... 20 -4 0 6.. . .
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COURSE VI-A -Continued

GROUP A
FOURTH YEAR

Summer
At Works

Both Qao at M. I. T. 14 Weeks
2'22......................

ngineering'77.......y..

Atle Eneee .Pris '105....... .. 20-4
Eal atu4 Pr ents 698'219(.........48 toS..

PUBLIC ET81 6w..........0-40.Elec cal Eneering, Principles 6'105, 6107. 20-40
bln Uthl Practice 6'90 6'94..........48 to 56

hra. p. w.
Geral Stu ........ 20-40
At fl bleatte ala

Electrical Eneeing Principles 6'105. 6'107.. 20 -40
Publictii Practie 6-918, 694 .......... 48 to 86

hr.p. w.
AtGStener Lt . ....................... 20-40
At Ediso tedRaw

Electrical Engineering, Principle & 105, 6 10 20-40
Public Utility Practice 6 293, 634 ...... ... 48 toS5

bra. p. w.
General Study............................. 20- 40

First Term Second Term
At Institute At Works

15 Weeks 19 Weeks
45-75
80-80
90-105
60-60
80-60
45-45

30-60
48 to 56

bra. p. w.
30-60

80-60
48 to 56

ha.p. w.
80-60

80-60
48 to 56

bre. p. w.
80-60
8030-60
48 to8

bra. p. w.
30-60

GROUP B
FOURTH YEAR

Summer
At Institute

Both O s at M. I. T. 10 Weeks
Applie dMechanics 2'22. .................... 45-75Electrical Engineering Laboraty 6177 18 .. 80-30
Electrical Engineering, Princiles6&I15, W 117 50-60
Electren Theory, Elements of821...............
Engineering Laoratory 2621.................,
Reat Enineering 2'451, 2451T............4 -90
Hydrauli Engin 1'64.................. ..
Political .oo ... .......... 45-45

AU'AT'IG OPTION (1)
At Ge Works

Electrical neeng Principles 6'116 ..........
Manufacturin Pract ce 6908 ............... ..

General St .... ............
PUBLIC W6 . 0 .T1.N .)......

At Edison Plants
Electrical Engineering, Principles 6'116............
Public Utility Practice 6918...................

General Study.............................
At BEaston Elevated Railway

Electrical Engin ng, Principles 6116............
Public Utility Pracice 6'928...................

Genera18u ..............................
AtSoe 4Webtr

Electrica Engineerng, Principles 6'116 ........
Public Uility Practic '988................

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

First Term Second Term
At Works At Institute
19 Weeks 15 Weeks

e-
75-90
60-60
45-30
48-75
45-90

30-60
48 to 56
hra. p. w.
80-60 .. .

30-60

30-60

80-60 ...
bra. p. w.
80-60

80-60
48 to 56
I". p. w.
30-60

...................... .............. ..... ..............

..

. ...
,.
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COURSE VI-A- Continued
GROUP A

FIFTH YEAR
Summer

10 so
usi law E c68.............

cotr neeRon Lab. 6178.... 60-45
nuftneein, Principles

1591, 6 ' ...... ... 50-60
a ish R40.................... ..

oin Lab 2'621.... 45-80
OmdU.O 4. gand Resa .. .a

ydrauli t ........ 45-45
aA T G VTON (1)

ce
lectr Engineern, Principles
6 598 ......... ............. ..

Manufacturing Pcte 6-90 .... ..

MB C UTILITY OPTION (2)
A on Plants

Electrical Engineering, Principles

PliUtility Practice 8'9 1 .. . ..

At Boston Elevatd Railway
Electrical Engineering, Principles

6'598 ........................ .
Public Utility Practice 6'925 . .. ..

At Stone O Webster
Electrical Engineering, Principles

6 8.
Public Utility Prcie695.... .

First Term Second Term
At M.I.T. At Works At Institute
10 Weeks 9 Weeks 15 Weeke

.. .. .. .. 45-75

40-75 .. .. 45-105
45-75 ..

245- 0 .. .. 450- 0

20-60
48 to 56
hrs. p. w.

20-60
48 to 56
bra. p. w.

20-60
48 to 56
bre. p. w.

20-60
48 to 58
hrs. p. w.

GROUP B
FIFTH YEAR

Summer
At Works

Both Options at M. I. T. 14 Week
BusinessLaw Ec6................
Electrical Engineering Principles,

6'0, 6'594 ....................
Oraduate Stud and Research .. .
XAJWACT RNO OPTION(1

At E enoralElec Wor
Electrical Engnerig PrnIS8'601, ... . . .. 80-60
ManufsctugPrsatice6'904,86'905 48 to56

hrs. p. w.PUBLIC UTITY OPTION (2)
At EMion Plats

11ec2cal Engineering, Principles
6' 0 ................ 1. 80 -o 6Public Practice W'914, 'V 48 to w.

hirs, p. w.
At Boston Elevated

Electrical in , pes
6'601,0 .............. 80-60

Public Practice 6'924, 6'925 48 to 58

At Stne & Webstsr
Electrical Engineering, Principles

6'01 ..................
Public Practice 694, 935

First Term Second Term
At Works At M.I.T. M.I.T.
10 Weeks 7 Weeks 15 Weeks

45-75

20-70 45-105
245- 0 450- 0

20-60
48 to 56
hrs. p. w.

20-60
48 to 56
bra p. w

20-60
48 to 56

hre. p. w. hrm, p. w.

80-60 20-60
48 to 56 48 to 56
hrs. p. w. lre. p. w.

63

s
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Biology and Public Health - COURSE VII
OPTION 1. Public Health

First Year, Page 88. Description of Subjects of Instruction, Pages 65-119

REQUIRED SUMMER SCHOOL (Following First Year)
Oualtative Analysis '11 105 - 0

uantitative Analysis 5'12 105 - 80

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Accounting Ec50..... ................................. . 45- 45
Biology, General 7'01..................................75 -60
Botany 7'06........ ... 60 -80
Chemical Theory, Elementsof583..................... .. .. 30-60
Elish and History E21,E22.......................... 45-75 45-75

Mthematics M21... ............................. 45-90
ilitary Science MS21, MS22........................ 45- 0 45-0

Organic Chemistry 550................................ 30-30
ysics 803,8'04..................................... 60- 75 60- 75

Poitical Economy Ec21............................... 45-75
Sources of Food Supply 717............................ .. .. 0-60
Zoology 7'10.......................................... . 60- 30

Hours of exercise and preparation: 750 -845 +405 750 -875+375

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Anatomy and Histology 7-11, 712...................... 120 -75 120-60
Bacteriology 7'301, 7'302.............................. 90-60 75-45
Chemistry of Foods 5'25............................. 75-15
Microscopy of Waters 734............................. 15-15
Municipal Sanitation 757................................ 60-60
Personal Hygiene and Nutrition 7'22 .................... 0 -45
Physiology 7'20........................................ . 120- 75
Water Supplies 520................................... 45-15
General Study....................................... 60-60 60-60

Hours of exercise and preparation: 720 -435+285 735.-435+300

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Biological Colloquium 7'91, 7'92........................ 15-15 15-15
Industrial Hygiene 7'62.................................. .60-60
Industrial Microbiology 7'361......................... 75-30
Infection and Immunity 750........................... 4.. ..- 75
Municipal Sanitation 7'57................ ............... .. .60 60
Parasitology 7'08.............. ..................... . ... . 30-60
Personal Hygi'ene and Nutrition 722..... .......... 0-45
Public Health Administration 7'541, 7542............... 80 - 80 30 - 45
Public Health Laboratory Methods 7-551, 7'552 .......... 90 -30 45 - 15
Public Health Surveys 7'56......... ................... 15- 30
Theoretical Biology 703............................. 80-45
Vital Statistics 7-58. ................................ 80- 45 . .
Thesis............................................... 135 105

Hours of exercise and preparation: 720 720
720 720Hours of exercise and preparation:-
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Biolcgy and Public Health - COURSE VU - Continued
OPTION 2. Industrial Biology

a. Fisheries Technology
b. Food Technology

FMrst Yfr, Page 38. Description of Subjects of Instruction, Pages 85-179.

REQUIRED SUMMER SCHOOL (Following First Year)
Quulitative Analysis 5'11 105 -30

Ansis 8.12 105 -s0

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Accounting Ec.................................... .. 4..5-45
Biology, General 7'01.................. . ................. 60 .. ..
Botany 7'06.. ..... .............. .. . 30
Engsh and HistoryB21,E22.......................... 45-75 45-75
M hematics M21. . . ............. 45-90 ..
Mechanism 2'01 ................. ................. i..30 60
Military Science MS21. MS22.......................... 45-- 0 45- 0
Organic Chemistry 55.0.................. 30-30

Phics8'03,8'04.................................. 0-75 60-75
Poltical Economy Ec21............................. 45-75
Zoology 7*10. ................................ ...... . 60 - 30
(a) Oceanograihy 7'40................................ 30-60
(b)Sourcesof ood Supply '.17........................... 30-60

Hours of exercise and preparation: 750 -345 +4A5 750 -375+375

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Bacteriology 7301 7'302............................. 00-60 75-45
Business Management Ec70T......................... .. 30-45
Cbemistry of Foods 5'25............................ 75-15
Economics of Corporations......................... .. ..

Mirsoyof Water 7'34 .............................. 15 -15
Municia Snitation 7',7. .................. .... .. 0 0 - 60
Personal Hygiene andNutrition 722.................. 30-45
statisticsEc65....................................... 45- 15
Water Supplies 5'20................................... 45-15
General Study ...................................... 30- 30 0 -30

Food Fishes 7'421. 7.422 ......................... 120- 75 105- 60
Navigation 1'15 .................................... 15-45
Fish Culture 7'43.................................. .30-80

y o 7.07. .. . ; .................. 0 4- 30.. .

ofFodS les 7'0 '0............75 - 45 90 -75
6Idustri Hgene ?'5....................... ..... .. . 60 -60

Hours of exercise and preparation: 720 -450+270 720 -375+345

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Biochemistry 780 ................................... 120 -75
Biological Colloquium,791, 7'92 ........................ 15- 15-15
Business Law Ec6l, c62............................. 30-60 30-60
Business ManagemLit Ec7l.T. Ec72T.................... 60 - 00 60 - 75
Industrial Microbiology 7*361, T 362..................... 75-30 60 - 30
Plant Sanitation 7-53.................................... 15-15
Theoretical Biology 7'03............................ 30-45

Technology Fishery Products 7'44L T442 ............ 30 - 30 7-60
Technology Food Products 7711, 7-712............... 30 - 30 75 - 60

Thesis................,,,, ,...,......., ........ 30 210

Hours of exercise and peparation: 735 720
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Physics - COURSE VI
First Year, Page 88. Description of Subjects of Instruction, Pages l-179
REQUIRED SUMMER COURSES (Following First Year)

Ou~littive Analysis '11 105-30Re9 is 01y 30 -- 60

SECOND YEAR

First Tera Second Term
15 Weeb 15 Weeks

English and History E21, B22........................ 45-7 45-75
Langg .... . . . . . .. . 45-75 45-78
M athemuatics M21 M22........ 46-i0 4-0g
Military Science S21, M822 .. - 0 45 - 0
OrgncChemistry 8'50................................ 80-80
Photography 815..................................... 0--15
Photographic Laboratory 8'151......................... 4-185
Physics808,8'04..................................... 60-75 60-75
Quantitative Analysis 512............................... 105-so

Hours of exercise and preparation: 720 --80 +375 750 -405+345

THRW YEAR
First Term Second Term
15 Weeks 15 Weeks

Analytical Mechanics 8'221, 8'222...................... 45-75 45-75
Calculus. Advanced M88, M37 ......................... 45-90 45--90
Electricily 8'201 8'202................................ 75-60 75-90
Geometrical Optics 8-17........... .................... . 80-45
Heat Measurements 8'10........................... .. 80 48
Political Economy Ec81, Ec32..................... 45-4 45-45
Principles of Electrochemistry 8'801, 8-802............... 60 -90 45 - 90

Hours of exercise and preparation: 70 -- 0+890 720 -. 285+485

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Acoustics 8'05.......................................... . 45-- 45
Fourier's Series M451................................. 80-0 ..

e ophy 5'421.................................... . . 40-20
ca tis 818................................... 60 -40

Physics S need 8'2381. 8282. ..................... 45-105 4--105
hics Seminar 8'451. 8452. .20-20 20 -20

precision of Measurements and Thesis Reports 8'4. ...... 15 - 4.
X-Rays and Radiology 8'8............................ 45- 1.
General8tudy...................................380-80 30-80
Elective ...................................... 90 13
Thesis............................................... 80 188

Hours of exercise and preparation: 720 720

Students credited with Elementary and Intermediate French upon entrance will take
Elementary and Intermediate German.

Students creted with Elementary and Intermediate German upon entrance will
take lementary reanch.

Students credited with Elementary French and Elementary German will take Inter-
mediate German.
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General Science - COURSE IM-A
First Year, Page 88. Description of Subjects of Instruction, Pages 88-179

OPTIONAL SUMMER COURSE (Following First Year)
Qualitative Analysis ,11 105-80

Students taking this course in the Summer Session will take Quantitative Analysis in
the fist term of the second year.

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Biology andBacteriology 728. 7291.................... 45-15 45-15
English and History ,E22.......................... 45-75 45-78
Lan ... 45-75 45-75

Mrneatics M21 1$2. 45-90 45-90
Milry Science M821, M822 .......................... 4- 0 45- 0
Physics 808 8'04.. ............................ 60-75 60-75
Qualitative A '11... .......................... 105-30
Quantitative Ana 'is 12 ............................... . 105 -0

Hours of exercise and preparation: 750 -890+860 750 -890+3860

THIRD YEAR
First Term Second Term
18 Weeks 15 Weeks

Geology 12821. 12'822 ........... ........... 45-80 45-45
Heat Measurements 811........... 80 -15
Organic Chemistry 5'50. . ... ..................... 80-80
Organic Chemical Laboratory 5'615 ............ ..... .. .. .7 0
Organic Evolution 084 ............................. 30-30
Political Economy Ec1,' Ec8........... ......... 4-48 45 -45
Professional Elective.................................. 890 405
GeneralStudy...................................... 30- 30

Hours of exercise and preparation: 720 720

FOURTH YEAR
First Term Second Term
15 Weeks 18 Weeks

Astronomy 066........................................... 80-80
General Study......................... . 8-80 .. .
Maor Professional Elective............................ 185 185
Pro essional Elective and Thesis........................ 525 525

Hours of exercise and preparation: 720 720
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General Engineering - COURSE IX-B
fItat Year, Page . Description of Subjects of Instruction, Pages 85-179.

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

AphdMechanics2'15 .. ..... .................... .. We.. 5--90k~ 45 -90
d History 21,i2......................... 445-75

MR l 'oolLoboratory 2'9- ................ 0......... . 60-
M tce 21, 22 ..... -........... -6 4-90

Meohane 2'01......... .............. 8-60 .. ..:
Military Science M$21, MS22......... 45- 0 45- 0
Phyi s 8 80.................................... 60-75 60-75
Surveying 1'03........................................ . 80- 0
Elective ................... ......................... 135 90

Hours of exercise and preparation: 750 750

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics2'20................................ 45-90
Eetr i E neering. Elements 6'40.. ...................... 6-66
Eng n enceM1,M52.........45-90 45-90
Heat En ring 2'40. 2'42............................ 45-90 45-75
Political Ecomy Ec31. Ec82.......... ............ 45 -45 45 -45
General Study ............... ......................... 80 -80 30 -80
Electives............................................. 165 45
(a) Hydraulics 1*62..................................... 45 -75

or
(6) Structures 140 ................................. .. .. ... 45 -75

Hours of exercise and preparation: 720 720

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

B rng Laboratory 262........................... 60-80
rn Science M53.............................. 45-90

M ......St.d........................ 80-80 0-80
Blective and Thesis............................ .. 435 660

Hours of exercise and preparation: 720 720

I
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Mathematics - COURSE IX-C
First Year, Page 8. Description of Subjects of Instruction, Pages 86-179.

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

English and History B21, E22 .......................... 45-75 45-75
Mahemati M21 M22 45-90 45-90
M taryScience 1S21, MS22.. ................. 45 -0 45- 0
Physcs 808,804..................................... 60-75 60-75

age ............................................ 45 - 75 45- 75
, v. ........... I .................................. 195 195

Hours of ezercise and preparation: 750 750

TRW1t YEAR
First Term Second Term
15 Weeks 15 Weeks

Analytical Mechanics 821, 8'222 .................... 45-75 45-75
Calculus, Advanced M36, M87 ......................... 45-90 45-90
Mathematical Elective.. ........................ 45-90 45-90
Polital Economy Ec3,1 Ec32 ..................... 45-45 45-45
Elective ...................................... 180 180
General Study ................................ 0-80 80-80

Hours of exercise and preparation: 720 720

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Least Square and Probability M26...................... 80-80
Mathematical Laboratory M54...................... . . .i i
Physics, Advanced 8'231, 8232 ...................... 45--105 45-105
Elective and Thesis................................... 450 450
General Study........................................ 80-30

Hours of exercise and preparation: 720 720



fIrst Term
15 Weeks

Applied Mechanics 2'1 . . ....................
English and History ,21 2 ........................ 45-75
Lan e... ................................ 45-75
Mat Me.at.cs ...... ........................ 45-90
Mechanism 2'01.................................
Military Science M821, M822S...................... 45- 0
Physics 8'0 8'04..................................... 60- 75
Problems op-the Chemical Engineer 10'11............... 15- 0
Quantitative Analysis 5'121, 5181 ...................... 135-45

Hours of exercise and preparation: 780 -800 +860

Second Term
16 Weeks

4--90
48-75

30-70
45- 0
60-75

-0 +15

750 -800+890

Students credited with Elementary and Intermediate French will take Elementary
German.

Students credited with Elementary and Intermediate German will take Elementary
French.

Students credited with both Elementary French and Elementary German will take
Chemical Engineering Literature 10'19, two General Studies and sixty hours of Optional
Studies.

THRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2'15, 2'20......... ...... ........ 45-90 45-90
Cnemical Principles 5651 5'652..... ............... 75-90 75-90
Heat Engeeing 2'46T. 2'47T .. . ............... 60-105 80-45
IndustriaChemistry 10-0T.. ..................... :.....60-60
Organic Chemistry 15'51, '52 ..................... 60-45 60-80
Organic Chemistry Laboratory 5'612T, 5'622T............ 60- 0 45- 0
Political Economy Ec81, Ec4 ......................... 45-45 45-45

Hours of exercise and preparation: 720 -848 +875 720 -860+860

FOURTH YEAR
First Term Second Term

16 Weeks 15 Weeks
Applied Mechanics 2'20T........................ 60-120
Clculu Applications of M41T.......... ... 80-60

Bhmla Eineerin 10'B1T. 10'6"T................. 60-60 60-60
ectri ne Elements '402T................. 80-40

n Laboratory 85.................. 80-45
neeri ra 262.............................-

In trial hemical ratory 10'26................... 105-80
O tudies........................................ .. 60- 90

Materials Laboratory 2'87........................ 20-10
10'15... ....... . .......................... . 15- 0

Genm ad ....... ... ............... .. 80-30 80-80
Hours of exercise and preparation: 780 --845+885 720

The time devoted to optionl studies must be not less than 120 hours and not
more than 180 hoursthe ti d tment being made with the hours assigned to thesis.

Students admitted to Course X-A must take Analytical Chemistry 5'16 (60 - 15)
as an optional subject in the second term of the fourth year.
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Chemical Engineering - COURSE X
it Year, Page 88. Description of Subjects of Instruction, Pages 85-179

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 6.10 210-60

SECOND YEAR



F
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Chemical Engineering Practice X-B
Students desiring to take the work of the School of Chemical Engineering Practice

a undergraduates may apply for admission at the end of the third year for the regular
oure . If accepted. they wil substitute for the fourth year the program shown below:

FOURTH YEAR
Pirst Period Second Period
12 Weeks 22 Weeks

Aplied Mechanics 2'19T ........................ 36-54
cUApplication of M41T......................86-54
ca Engineering 1013, 10'84......... 72-168 80-60

C ig1 Engineering, Elements 641T.................. 30-40
G neral dy........................................ 48--72.. .

Scool o f i1 Engineering Practice, 10'84,1085, 10'86,
and Thesis ........ ................................ .1010

Hours of exercise and preparation: 610 -222 +388 1100

Ll , , . . 1- 1 -- . I
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Sanitary and Municipal Engineering - COURSE XI
First Year, Page 88. Description of Subjects of Instruction, Pages 85-179.

SECOND YEAR
First Term
18 Weeks

Applied Mechanics 2'15............................
Eglish and Histo% E21, E22..........................45-75
Ma, Reading and Torical Drawing 1'18........... 80- 0
Ma hematics M21, 22........................... 45-90
Mechanism 2'011................................... 80-45
Military Science MS21, MS22......................... 45- 0
Physics 8'03 8'04..................... 60--75

i nalysis 5'11............................... 105- 80
Guantitative Analysis 512.........................

urveying and Plotting 1'00, 1'01........................ 80-45

Hours of exercise and preparation: 750 -890+360

Second Term
15 Weeks
45-90
45-75

45- 0
60-75

105 -80
s0- 0

785 -878+360

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographical Surveying 1'06.............................. 100 hours
Hydrographic Surveying 1'60........................................... 75 hours
P ne urveyin 1'05.................................................. 100 hours
Railway Fieldwork V20............................................. 80 hours

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Ajlied Mechanics2'20T.............................. 60-120
andgBacterology 7'28, 729T.................... 45-15 75-45

ElectrlEngeering, Elements 6'40.................... 60-90
H rauli 2 ....................................... 45-75
In ustrial Water Analysis 5'21.............................80- 0
Materials 143....... ...................................... 15-80
Or c Chemistry ................................ 0-0
Po tical Economy Ec3l, Ec32........................45-45 44-54
Railway Draftn '28 1'24. ....... 60- 0 45- 0
Railway and Wighway Engineering 1'211T, 1'22...... 800-45 30-80
Structures 1'40... ...................................... .45- 75

ngMaterials Laboratory 287..........................20-10
General Study........................................ 80-30 80-80

Hours of exercise and preparation: 785 -360+87 720-880+840

FOURTH YEAR
First Term Second Term
18 Weeks 15 Weeks

Engineering and Hydraulic Laboratory 2'68 ..-........... .0-
Heat En 'neerin 2'46, 2'47............................ 60-105 30-45

Sdrau s162T ..................................... 45-75
croscopy of Water 7'84............................ 1-15

Railway and Highway Engineering 1'25....... ......... 80-45
Sanitary Design '80............,.................... g-.. . .90- 0
Sanitary Engineering 117, 1*78........................ 60-7 45-60
Structures 141,1'4 ................................. 60-120 30-60
Structural Design 182............................ . .- 0
Testing Materials Laboratory 2'87.....................20--1 .. 0
Water Supply and Wastes Disposal 5'22................ . .. 80-15
Thesis..... .......................................... 108
General tudy..........................................80 80

Hours of exercise and preparation: 7385 -290+445 720
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Geology - COURSE X
FIrt Year, Page 8. Description of Subjects of Instruction, Pages 85-179

SECOND YEAR
First Term Second Term

15 Weeks 15 Weeks
hand History E21, E22.......................... 45-75 45-75

foology 12'80....................................... .. 4.. .48-45
cs MI M22.............................45-90 45-90

ta Science 821. M822...,...................... 45- 0 45- 0N a '12-01,12'02................................ 120-80 75-15
8'04.............. 60-75 60-75

' . . . ............ 105- 30 -. .
ve*Y 8.12 .................. ,.......... ... 105-80

Hours of exercise and preparation: 720 -420+300 750-420+880

THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks

gology 2 T............................ ...... 105-75
,cnomic12'40T.................................... 90-60

........................................ 45-75 45-75
olements f4'05............................. 80-0.

r Dressing ' 2.................................. .... 45-80
Psontol 12'511 12'12... ........... 45-80 45-30

a 12'151 12'112T......,...................105-45 75-15
nomy 81. Ec82.......................... 45-45 45-45

Pofesonal Elective................................. 45- 0 120

Hours of exercise and preparation: 720 -420 +300 720

REQUIRED COURSES AT SUMMER MINING CAMP
Surveying 1'10.......................................................3 60 hours
Field Ge6logy 12'86................................................... 50 hours

FOURTH YEAR

First Term
15 Weeks

o Geolo 12'42....................... .
ratory '41................... 90-30

of on-metalli Deposits 12.46........60 -45
and 12.48....................

2'e ................................... 45- 30
nr 12'621. 12'622....................... 80-60

S S 12 4............................. .. ..
f~aadPetroleum 12-80................... 60 -45

logy12'0.............................. 45-0

?0............................... 90 -s..................................... 80-30
H s t............... ..................... . .

Hours of exercise and preparation: 720

Second Term
15 Weeks
80-15

45-80

80-60
120-45

45-15

15
720

Profesoa Electives may be chosen in Metallurgy, Mining, Paleontology and
Advanced M eralogy or Petrology.
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Naval Architecture and Marine Engineering - COURSE XM
Mat Year, Page 18. Description of Subjects of Instruction, Pages 86-179

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 215.................................. 45-90
English and History E21, E22.......................... 45-7

ng2'901,2'902................................... 80- 0 80- 0
F. 'dryT91....... .......................... 60- 0
Mathemiatics M~,M 245-.904-0
Mechanical En n ng and Machine Drawing 2*121.,'. 0- 0
Mechanism 2'O0 ..................................... 45- 90
Military Science MS21, MS22 .......................... 45- 0

8ice '08, 804 ................................... 60-75 60-75
Sh Construction 1881. ....... ............... ..... 80 -80
Ship Drawing 18'41 .............................. ..... 90 0

Hours of exercise and preparation: 750 -420 +880 750 -890+360

TRW YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Chemistry 5'5................................. 20-25
Applied Mechanics 2'20, 2'212.......................... 45-90 80-60
Engineering Laboratory 2611............................. 80-15
Heat Egieering 240, 2'42.......................45-90 45-75
Machine ool LAbortory 2'951. 2'952................... 90- 0 60- 0
Materials of Engineering 2'80....,....................... .80-80
Naval Architecture 18'01, 1802......................... 80-80 80-80
Political Economy Ec81, Ec32.......................... 45-45 45-45
Ship Construction 138'2 1888........................ 30 -80 0 - 80
Ship Design 18'42, 18'43 ....... ..................... 75- 0 75- 0
GeneralStudy....................................... 80 -80 80 -80

Hours of exercise and preparation: 750 -410+340 720-405+315

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Accounting EM0......................................... 45-45
Applied emi'8rT............................... 15-15 .. ..
Bectrical g,Elements6'40.................... 60-90

ratory 2-18.................... 60-45
'6 .. ................................... 80- 45.. .

l Lboratory 2952T.....................5 0- 0
n 1 861 186 ... .......... 4. 5- 0 15-10

Marine tring1884 ....... ........... 10-45 4-60

18'4ntr ,18' ............................... 15- 0
ShpDs 8 4 ............................. 60 - 0 66- *6

yard saton 188............................. . . 80-18
S Turbine18'70................................ 80-45

Materials Laboratory '86 ...................... 80-18 . .
............................................ ... 105

GeneraStudy ........................................ 0-80 .

Hours of exercise and preparation: 70-890+880 720



CATALOGUE

Naval Construction - COURSE MIII-A
Course for Naval Constructors

65

SBNIOR YEAR
First Term Second Trm
15 Weeks 15 Weks

to Currentsand Alternating Current Machinery 6'45 60-120
(A C 1 ................................... , 80- 60.. .Gtdcal. Ruf2trin 60-45ect L ab 6'87 .................. . .

tornal Con ustJngines 48-.................... . 15-30
to ngie esin 8,8 18'64. ..................... 450 0-80

1 . . .......... 30-80
u 18 ........... . . 80--80

g 13'48 ... ............................ . 0- 0
N hi t 18-01, 18'02............,......... 80 -80 30-80

B ootom~85................... 45-75.. .
pyrd Practice 18'83..0--0

n as ' I. . .............................. . .. s0 -60
Of eas 18'11, 18'12 ................. 60 -90 60 -60

esign '21, 22 ......... 120 - 0 120- 0
Hours of exercise and preparation: 825 -420+405 780 -465+815

GRADUATE YEAR
First Terma Second Term
15 Weeks 15 Weeks

Aeronautcs 8'19... ., .. 45-75De~1nsi8'681..........i.................... 75-go...
Ar e D n 8611, '612......................... 80 - 0 6-

N i M ure 13'08T, 104 ....................... 15-15 15--15nof esurements 8'07......................... 10-10
cM781, M782........................ .. 45-60 45-90

Dsig8146................................. .. - 0tru .4 ...................................... 45- 90
Dein 1818,114.................. s0-90 75-0

Deg '.28 .. 24............................ 120- 0 120- 0
The ......... . .................................... . 185

Hours of exercise and preparation: 765 -390+875 815
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Electrochemical Engineering - COURSE XIV
First Year, Page 88. Description of Subjects of Instruction, Pages 65-179

REQUIRED SUMMER COURSES (Following First Year)
Mechanism 3.01 80-60
Qualitative Analysis 5*01 180 - 80

SECOND YEAR

Electrical En 'neeri
English and Istor
Language ...
Macnluoeol Labo
Mathematics M21,
Military Science M
Physics 8'03, 804.
Quantitative Analy

First Term Second Term
15 Weeks 15 Weeks

ng. Principles 6'06. ............................... 45-75
yB21.B22.......................... 45-75 45-75
.................................... 45- 75 45- 75
ratory 2'96.......................... 60- 0
M22............................... 45-90 46-90
821, M822.......................... 45- 0 45- 0
.................................... 60- 75 60- 75
is 5-12, 5'132....................... 105-30 60-15

Hours of exercise and preparation: 750 .405 +845 750 -845+405

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

AFplied Mechanics 2'16, 2'20 ....... ................... 80-60 45-90
Ele ctrochemistry, Principles of 8*801, 8'802 .............. 60-00 45-00
Electrical Engineering, Principles of 607, 608............60-90 60-90
Electrical Engineering Laboratory 6'81, 6'82 .............. 40 -85 40- 35
Heat Measurements 811 .............................. 30 - 15
Organic Chemistry 550 ...... ........................ 80-30

ic Chemical Laboratory 5'615................. ..... . .... .76- 0
PotcalEconomy Ec3l, Ec32 ........................ 46-46 45-45
General Study ........................................ 30-30 30-80

Hours of exercise and preparation: 720 -325 +395 720 -340 +880

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Electrochemical Laboratory 8'871. 8'872.......... 35 - 0 85- 0
Allied Electrochemistry 8'851, 8'852 ................... 15-30 25-80
Q)110 uum 8'98 ...................................... 15- 15
Ele cal Engineering, Principles of 6'09.................60-90
Electrical Engineering Laboratory 6'83 .................. 40-35
Electrochemial Laboratory 886......... .......... 70- 0
Electrochemistry 8'82............................... 80-60
Industrial Chemistry 10'201............................ . .60-60
Metallo h 5'42 .............................. .60- 15

ptional Stuies................................. 150- 0 175-0
.815. .................................. .80- 15.

of Measurements and Thesis Reports 8'94. .. .. ... 15 -45.. .

Hours of exercise and preparation: 720 -445+275 720

Students credited with Elementary and Intermediate French on entrance will take
Elementary German or if they have had preparation Intermediate German.

Students credited with Elementary and Intermediate German on entrance will take
Elementary French or if they have had preparation Intermediate French.

Students credited with lementary French and Elementary German on entrance will
take Intermediate German.



CATALOGUE 67

Engineering Admdnltration - COURSE XV
First Year, Page 88. DescrIption of Subjects of Instruction, Pages 85-179

OPTION 1. Civil Engineering

SECOND YEAR

First Term Second Term
15 Weeks 15 Weeks

Aco n ing Ec50 ...................................... . .. 45 - 45
Applied Mechanics 2'16.................................. .. 80- 60

aitklngEc87........................ ................ . 45- 60
ngsh andHistory E21, E22.......................... 45 -75

Mathematics M21, M22............................... 45-90 45-90
Mechanism 202......................................0-3 0 . .
MilitaryScience MS21, MS22.......................... 45- 0 45- 0
PhicS03,804..................................... 60-75 60-75
Polcal Economy Ec21 ............................... 45-75

tics Ec685.............. ....................... 45 -15
Surveying and Plotting 1'00, 1'01 ...................... 80 -45 30 - 0

Hours of exercise and preparationt 750 -345+405 750 -345+405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY
Geodetic and Topographic Surveying 1'06 ................................ 100 hours
Hydrographic Surveymog 1'60........................................... 75 hours
Plane Surveying 105 ......... ............................ 1........... 100hours
Railway Fieldwork 1-20................................................ 80hours

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 220................................ 45-90
Banking Ec 7......................................... . 45- 60
Business Management Ec70T.............................. . 80-45
Corporate Organisation Ec56T........................45-75
Corration Finance and Investments EcS7...................... 45-90
El tricalEngineering. Elements 640T................. 60-60

lishE2.......................................... 0-60 .
Heat Engineering 2'44, 245.... ....................... 45-75 45-76
M aterials '48 ........................................ 15- 80
Railway and Hi hway Engineering '21T, 1'22. ........... 0 - 45 30-30
Report Writing18 E3........................................ 30 -30
Statistics Ec65 ...................................... 45 -15
Structures 140........................................ .. .. 45- 75

Hours of exercise and preparation: 720 -800 +420 720 -285+435

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

BusinessLawEcl,Ec62.............................. 80-60 80-0
Business Management Ec71T. Ec72T................... 60-90 60-.75
Cost Accounting Ec5iT................ 45-60
Engi andHydraulic Laboratory2'68............ . 80-80
Foundation 1'48........ ............................ 15- 15

ulcEngineeri 1'64T......................... 45-90
In ls Relations E6T ...... .............. ..... ... 80-60
Ra and Hhway Engineering 1'25................. 0-45
structures 141T,1' IT............................... 45-90 45-90

ctural Design 153T. ................................ 60- 0
MterialsLaboratory2-87...................... . .. 20-10

So e ...................... ............... . 120

Hours of exercise and preparation: 720 -270+ 450 720
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Engineering Administration - COURSE XV - Continued
OPTION 2. Mechanical and Electrical Engineering

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Accountin Ec0............ ......................... . 45- 45
A U. cs2'16................................... . 80-60

20...................................... 45-00
Sistandence MS21, MS22.......................... 45- 0 45- 0

hyss 808,804. .............................. 60-75 60-75
Ecn m V ................................. 45-75

SE at c ...... ................................ 45- 15
Surveying 1'08........................................ .s0- 0

Hours of exercise and preparation: 750 -330 +420 750 -845+405

REQUIRED SUMMER COURSES
loundry SAU1 $0-0
M= blTootlTAboratory L96 U-0

e e ing Drawing 2.11 E -0

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Appi Mechanics 220, 2'221......... ............ 45-90 45-90
Banldtn EC87................ ................. 45-60
Business Management 7................. ...... .... 80-45
Cor rnization C6T........................ 45-75
Cor ioninance ad Investments Ec57............... .. 45-00

ctriCal E neering, Elements 640................. .... 60-00
..g.1...2...................................30-60

He EnIN eeng 2'40T, 2'42T..................... 60-105 30-60
a E 2.e=" 4............................ 80-30

Machine Tool Laboratory 2.972T.......................... .. 80- 0
Materials of Engneering 2'81........................... 15-80

S ti 88................................... 80- 80
statstics Ec ........ ...................... 45-15

Hours of exercise and preparation: 785 -800+435 720-285+485

FOURTH YEAR
First Term Second Term
15 Weeks 15 weeks

Business Law cOl, Ec62............................ 80-60 80-60
1Tc72T.................... 60-90 1 60-75

................... ......... .. 45- 60
&le a B e lements 6'402T............... 80-45

e an Labo 85.... ........... .. .. 45
ng 21 ..... ............... 60-60

and o lectric nergy 6'48....... .... . 60-0
yeris1' .......................... 80-45

ia tions 046T..,......................... .. 30-60
1T, 2722.......................... 60-15 60 - 0

a Laboratory 2'87 ..................... 20-10
.......... ...... ......... ..... 120'

Hours of exercise and preparation: 720 -885+885 720
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Adinistration - COURSE XV - Continued
OPTION 8. Chemical Engineering

REQUIRED SUMMER COURSES (Following First Year)
Mchns 2.10 -60
QuaitaiveAnaysia 5'101 130 -SO

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks

Account Ec0............................. .... .. . 45--45
Applied Mschanics 2'16.... ............................. .. s0 -60

M2137....................................... 45-.. .f ~ enced~l~i M 21,M22......................45- 45- 75

' ratory 291.................................. 
0

gj e~tloo1 ................ 4-90
ilitary Science MS21i,*)MSii2...........:..........45 - 04-0

hsce 8103. 8104..................... 60 -V 050 -75
ticaVEconomyEc21.......... 45-75.

tative Analysis 5'12, 5'13 ....................... 105-30 105-80
at Ec ......................................... 45- 15

Hours of exercise and preparation: 750 -390 +360 750 -405+345

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 216. 2'202T........................ 30-60 80-60
Banking Ec37.............. .......................... . 45- 60
Business Management Ec7OT............................. .. 80-45
Corporate Organiation Ec56T........................ 45-75
Corration Finance and Investments Ec57.............. ... . 46-90

E 32.......................................... 0-60
Engineerig 244, 245..........................45-75 45-75

Industria1 Che mt 10'201T............................ 45-45
Organic Chemistry '501............................... 4-80 .
Organic Chemistry Laboratory 56*14, 5'624.............. 45 - 0 60 - 0
Report Writing E8..................................... .. 0-30
StatisticsEc65 ....................................... 45- 15
Thrmochemistry and Chemical Equilibrium 681 ........ 45-75

Hours of exercise and preparation: 720 330+390 735 -330+405

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks

pplied Mechanics 2'19T ........................ 6-54 ' .
usinessLaw Ec6l, Ec62............................. 80-60 30-60
usiness Management Ec71l, Ec72T................... 60-90 60 -75

Chemical Engineering 10'35T, 10,86T...................80-45 80-30
Cost Accoun Ing T ............................... 45-60
Electrical Engineering, Elements of 6'402T............. 30-45.

cal Enneeng Laboratory 6'89.................. ... . 0-80
rn oratory 262............................ 60-8

itriat hemicaLaboratory 10'27................... 90-15
Industrial Relations Ec46T............................... .0-60
M Too Laboratory2'961 .. ........ .0- 0
Securities and Investment Ec38T............... . ......... .. 80-80

Materialsaboratory2'87 ..................... 20-10
S........ o.................................... . 105

Nours of exercise and preparation: 720 -841 +879 720

69
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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 tommission in the
Officers' Reserve Corps of the Army of the United States.

FIrst 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
MS11

Infantry Drill......................18S- 0
smnntr Subjects of Military Training ............. 12- 0

rfatry eapons and Rifle Marksmanship............. 15- 0
Articles of War and Courts-Martial.................... . - 0
Minor Tactics and Field Service Regulations............. ...... 1- 0
Infantry Drill ........................................... 24- 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 aled erformed is presented to the Professor of Military Science
and Tacti ore 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
M821

ah nd Map Reading.................... 18- 0
Fie dor cations .............................. 15- 0
Signal Communications.... ..................... 6- 0
Lectures on the work of the various Units .............. 6- 0

45- 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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First Term Second Term

Coast Artillery Unit: Instruction of the Second Class Gunner 45- 0

twineer Unit t Elements of Engineer Training.......... ..... 45-- 0
I Unit: Electrical Communications................... . 45- 0

Ordnance Unit: Interior and Exterior Ballistics.......... ..... 45- 0

A mce Unit: Elementary Ground Training ......... ....... 45- 0

Chemical Warfare Unit: Theoretical and Tactical........ .... 45- 0

During this term opportunity is given to all who desire to elect the
Advanced Course ot this unit to take the special physical examination.
Those who fail to pass this examination wi not be permitted to sign
contracts for the advanced course in the Air Service Unit.

ADVANCED COURSE
"The Head of a Department be 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, 30-80 during the
first term and International Law G3, 30-80, during the second term.
Either of these subjects may be taken with the approval of the Registra-
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 departments 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 departments concerned.

From among the R. 0. T. C. graduates each year there may be desig-
nated as " Honor Graduates R. 0. T. C." not to exceed three per cent of
the total narber of students who on March 1 of that year were enrolled
in the second year of the advanced course of the R. O. T. C.

First Year of Advanced Course (8d year W. L 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 Drl.
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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 Advanc 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 sophomore year though this is not general as the work
of the junior year is designed 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 agement that the student's diploma will be withheld until after
the completion of his R. 0. T. C. C, urse.

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 jumor 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.
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COAST ARTILLERY UNIT
Open to students in all courses except V, XVi, XVs. Students whose Institute

courses do not include Sur veyg, or who are unable to demonstrate proficiency in this
subject, will be required to one of the Institute Surveying subjects.

First Term Second Term

Fre Control Instruments............................. 15-15
M putation of Firing Data for Heavy Mobile Artillery.. 80-80

Dsporon and Probability of Fire........................ . 21-21
Obiervation and Adjustment of Fire...................... .24-24

45-45 45-45
M8411

ast Artillery Ma rial.9- 9
anisation and Adinnstratonof Coast Artillery Corps g - 9

Examinationsduring Term............................. 6- .
M8421

Tactical Employment of Artillery, P.ed Anti-Aircraft
and Heavy Mobile Artillery...................... .45-45

45-45 45-45

Civil Engineering - Course I
Al Options
Third Year

First Term Second Term
RoguW schedule with the following changes:

Military Science MS811, M8321 .................... 45-45 45-45

Pourth Year
Re r schedule with the following changes:

Military Science M411, MS41 ................... 45-45 45-45

Mechanical Engineering - Course II
Third Year

First Term Second Term
Re1 ular schedule with the following changes:

Military Science MS811, M8821.................... 45-45 45-45
(Advised to take Machine Tool Laboratory in summer following second year.)

Fourth Year
General Course

R%= aschedule with the following changus:

Tosting Materias Laboratory 2'85................ 60-30
Industrial Plants 2182............................... .. 60- 0

Add:
Military Science M8411. ,8421................... 45-45 45-45

esting Materials lAboratory 2'86................... 80-15
098 and 08 required as General Studies.)

Options 1, 2, 8 and 4
a f t e ptions will be admitted to the Coast Artillery ac

he approval of their schedule by the Military fleyartmentjsnd~tbie Head of the Mechanical
psneigDepartaient.
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COAST ARTILLERY UNIT - Continued
Mining Engineering - Course III. Option 1

Third Year
First Term Second Term

Re 1dr schedule with the following changes:

Military Science M5811, M8821.................... 45-45 45-45

Fourth Year
Re& schedule with the following changes:

Thesis ........ ................................... .. 150- 0
Add:

Military Science M6411, M8421.................... 45-45 45-41
Thesis...............................................120- 0

Metallurgy - Course III. Option 2
Third Year

First Term S"ond Term
RepUr schedule with the following changes:

Military Science MS811. M8821.................... 45-45 45-45

Fourth Year
Regular schedule with the following changes:

Professional Elective................................. . . 1S0- 0
Add:

Professional Elective................ ............... .60 - 0
Military Science MS411. M8421.........45-45 45- 45

Electrical Engineering - Course VI
Third Year

First Term Second Term
Rear schedule with the following changes:

Political Economy Ec3l, Ec2...................... 45-45 45-45
Add-

Military Science MS811, M8321 .................... 45-45 45-45
General Study G98 ............. 0-80
(08 required as General Study in second term.)

Fourth Year
Electrical Engineering, Principles of, 6'08. 6'04 ............ 90-120 75-105
Electric ineergLaboratory 672................... 90-90
Engineering bo ry 2'621............................... 45-80
E ni ................................ 45-75

Engineerin 1'64............................. 45-90
n 411, MS421......................... 45-45 45-45

Pomyt EcclE1,nm E c 3 E2.... ................. 45 -45 45-45
Thesis........ ..................................... 80- 0 180

845--0 785
735

Electrochemical Engineering - Course XIV
Third Year

First Term Second Term
Re r schedule with the following changes:

Military Science M8311, M8321.................... 45-45 45-45

Fourth Year
Re ular schedule with the following changes:

mIt.

MOtional Studies.................................. 160- 0 175- 0
Add

Military Science M8411. M8421.................... 45-45 45-45
OptionalStudies............................... 60- 0 85- 0
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COAST ARTILLERY UNIT - Continued
Engineering Administration - Course XV

Option 2
Third Year

Rlar schedule with the following changes First Term Second Term

or Wrltn a 1 ............................. 30-30
* ahne Toot Laoaoy212...............30-0

Heatzngineering .............................. .30-00
Addi

Mill Science MS311, M8821................. 45-45 45-45
............................... 80 -- 30.. .
. . . . . . . . 30-0

ruto gi 2'4 30-45

Fourth Year
RV r schedule with the following changes:

it:
Machine Design 2-722............................... . . 60- 0

Addt
MilitaryScience MS411, M8421.................45-45 45-45
GeneraStudyG.3................. .......... ... .. 80-0

ENGINEER UNIT
Open to students In all courses except V. A11 instruction for this unit throughout the

fourth yearj given by Institute personnel.
First Term Second Ter m

M8812
Oanization and Duties of Engineers .................. 12-12
A inistration, Supply, 3quipment .................. 9- 9
Musketry and Combat Prinple...................... 24-24

MS822
General Construction In War........................... . 24-24
Field and Permanent Fortifications....................... . 21-21

45-45 45-45
Civil Engineering - Course I

All Options
Third Year

First Term Second Term
R 1 1ar schedule with the following changes:

ilitaScience M8312, M322 ............... 45-45 45- 45
n Studies to be ......................... G98 G3

Fourth Year
No change from the regular schedule.

Mechanical Engineering - Course II
Third Year

First Term Second Term
Regular schedule with the following changes:

litary Science M8312, M5822.................... 45-45 45-45vised to take Machine Tool Laboratory in the summer following the second year.)

Fourth Year
General Course

Raear schedule with the following changes:

and Pavements 1.8 ........ ........ 20-25
'W0and G3 required as Studies.

1P
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ENGINEER UNIT - Continued

Options 1, 2 and 3
Fourth Year

Applicants from these options will be admitted to the Engineer Unit subject to the
approval of their schedule by the Military Department and the Head of the Mechanical

gneering Department.

Option 4
First Term Second Term

Relr schedule with the following change:

Roads and Pavements 185......................... 20-25
(098 and 08 required as General Studies.)

Mining Engineering - Course III. Option 1
Third Year

Rerular schedule with the following changes:

Military Science MS312, M8322 .................... 45-45 45-45

Fourth Year
No change from regular schedule.

Metallurgy - Course I. Option 2
Third Year

Re eddr schedule with the following changes:

Military Science M8812, MS322 .................... 45-45 45 -45

Fourth Year
No change from regular schedule.

Electrical Engineering - Course VI
Third Year

First Term Second Term
Re r schedule with the following changes:

mit:
Political Economy Ec3l, Ec32...................... 45-45 45-45

Add:
Military Science MS312. MS822.................... 45-45 45-45
(08 required as General Study in second term)

Fourth Year
Electrical Engineering, Principles of 6-03, 6'04 ............ 90-120 75 - 105
Electrical Enneering Laboratory 6'72 ................... 90 -90
E nn boratory 2'621 ..... ...,.................. .. . 4 -8

Bu lsN Z .......................................... .. .. 45 75
H Engineering 164........................... 45-90
Political Economy 8c31, Ec32.......................... 45-45 45-45
Thesis.................................................. .255
GeneralStudy G98................................. -6 .. ..
General Study................................... 80-80 . .

380-405 720
785
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ENGINEER UNIT - Continued

Electrochemical Engineering - Course XIV
Third Year

Rrar schedule with the following changes:

Miia Science M8312. MS322 .................... 45-45 45- 45

Fourth Year
Regular Institute schedule.

Engineering Administration - Course XV. Option I
Third Year

First Term Second Term
Replar schedule with the following changes:

ilitary Science MS312, MS322................... 45-45 45-45

Fourth Year
Re r schedule with the following changes:

General Study G98, G8.......................... 30-30 30 -30

Option 2
Third Year

Ref lar schedule with the following changes:

Military Science MS312, MS322.................... 45-45 45-45

Fourth Year
Re -r schedule with the following changes:

General Study G98, 03... ........................ 30-30 30-30

Option 3
Third Year

Reglr schedule with the following changes:

Military Science M8312, M5322 .................... 45-45 45 -45

Fourth Year
Re xlar schedule with the following changes:

General Study 098, G3 ........................... 30 -30 30 - 30
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SIGNAL UNIT
Open only to students in Courses VI, VI-C, VI-A, VIII, IX-B and XIV. All instruction

for this unt throughout the fourth year is given by Institute personnel. Students are
required to take for their R. 0. T. C. course the required Institute subject, Electrical
Communication, two terms, 45-90 per term.

MS88 (S311 fr V-C)First Term Second Ter m
M8818 (M83181 for VI-C)

inal Communication and Tactics................... 45-45
M 23 (MS8231 for VI-C

Codes and Ciphers, Ra .............................. 33-33
Practical Signal Work in the Field....................... 12-12

45-45 45-45

Electrical Engineering - Course VI
Third Year

ReluF schedule with the following changes:

Political Economy Ec3l, Ec32..................... 45-45 45-45
Add:

Militar Science M8313, M8323.................... 45-45 45-45
Gene Study G98.................... 30-30
(G3 requred azGeneral Study in th second *term.)

Fourth Year
Electrical Engineering, Principles of, 6'03, 6'04 ............ 90 - 120 75 - 105Electrical neering Laboratory 6'72.................. 90 -90
Enginserin ratory 2621......................... 45-30

g ish -- ........................................ . . .45 7
o tical Econo Ec31,Ec32.......................... 45-45 45-45
rinciples of Wire Communication 6281................ 45-90

Principles of Radio Communication 6'282 ................ ... 45 - 90
Thesis ............................................... 30- 0 195

345+375 720
720

Electrical Engineering - Course VI-C
Third Year

First Term Second Term
Reular schedule with the following changes:

Military Science M88131 MS3231 .................. 30-15 30 - 15
(GS required as General Study in the second term.)

Fourth Year
Regular schedule with the following changes:

Electrical Engineering Laboratory 6'72T ............. 120 - 120
Add:

Electrital Engineering Laboratory 6'72 ............... 90 - 90
General Study G98............................... 30 - 30
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ORDNANCE UNIT
Open only to students in Courses I, IINs, Vt-A, X, X-A, X-B and XV1.

First Term Second Term

iation, Mission and Function of the Ordnance
ep ...................................... 8- 3.

sor f Development of Ordnance.................. 2- 2
t illery Material ............................. 10- 10

Heavy Artillery Material............................... 15-15

15-15 15-15

All instruction for this unit during the fourth year is given by Institute personnel.

Mechanical Engineering - Course II
Third Year

First Term Second Term
Re I schedule with the following changes*

Military Science MS314, MS324.................... 15-15 15-15

Fourth Year
Dynamics of Machines 2'251........................... 30-60
Electrical Eng neering, Elements of 6-40 ................. 60-90
Electrical En neering Laboratory 685...................... 30-45

ngineering aboratory 2601T, 2'603 ................... 80-30 30 - 30
Heat Engineering 2-43 ............................... 80-60
Heat Treatment 2'858. .................................. 60- 0
Hydraulic Engineering 1'64T....,...................... 80-45
Industrial Plants 2'781.................... ............... . .45-45
Machine Design 2'71................................ 90- 0
Machine Tool Laboratory 2'952T ....................... 30- 0
Mechanics of Engineering 2-26T.,......................... 30-60
Ordnance Engineering 2'88............................... 90-30
Power Plant Desi 258. ................................ .. .60- 0
Testing Materials boratory 2'35 ....................... 60-30 ..
Thesis ............................................. .. .. 105
General Study..................................... 30-30 30-30

390-345 720
735

Metallurgy - Course I. Option 2
Third Year

Regular schedule with the following changes:
Add:

Military Science MS314, MS824 .................... 15 -15 15 -15

Fourth Year
Same as regular schedule.
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ORDNANCE UNIT - Continued
Chemical Engineering - Course X

Third Year
Refilar schedule with the following changes:

Military Science MS314, MS324.................... 15-15 15-15

Fourth Year
First Term Second Term

Applied Mechanics 2'20T............................... 60 -120
Calculus Applications of, M41T....................... 30-60
Chemical En gnering 10311T. 10321T .................. 60-60 60-60
Chemistry of Powder and Explosives 5'57........................ 30 -30
Electrical Engineering Laboratory 6'85 ................... 30-45
Electrical En 'neering, Elements of, 6'402T............... 30-40
En neering Laboratory 2'62............................ .. 60-30
Indiustrial Chemical Laboratory 10'26.................... 105-30 ..
Optional Studies. ............................ .. .............. 30 -60
Testing Materials Laboratory 237............................20-10
Thesis Repoits10'15.................... ................ .. .15- 0
Thesis.................................................. 255
General Study G98, G3................................ 30-30 30-30

375-345 720
720

Students admitted to Course X-A must take Analytical Chemistry 5'16 (60-15
in the second term of the fourth year and will omit optional studies (30-60) and take
Thesis 270 hours.

Chemical Engineering Practice - Course X-3
Fourth Year

Applied Mechanics 2'19T............................... 36-54.
Calculus, Applications of, M4T........ ........ . 36- 54
Chemical Engineering 10331, 10'341 ..... .......... 72- 168 30 - 60
Electrical Engeerg, Elements of, 6'41T................ 30-40
General Study........ 48- 72
School of Chemical Engineering Practice 10'84, 10'85, 10'86

and Thesis. ........................................... .10 - 10

610 1100

Engineering Administration - Course XV Option 2
Third Year

First Term Second Term
Re Vdr schedule with the following changes:

I.itary Science, MS314, MS324.................... 15--15 15- 15
eral Study G3................................... . 30-30

Fourth Year
Re ular schedule with the following changes:

Thesis.............................................. .105- 0
Add:

Thesis .......................................... . 90- 0
Ordnance Engineering2'88 .................... 9 0-30
QeperalStudyGO8............................. 30-30 ,. ,*
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AIR SERVICE UNIT
Open to students in all courses in the Institute except Course V who can pass the

required ph'cal examination preliminary to flying instruction except that Applied
Mechanics 21 and 2'22 or equivalent courses are required. If the student has not
taken these subjects in his regular Institute Course he must agree to take them during
this course. Students in Course XV may be admitted under special eonditions approved
by the Head of the Course.

First Term Second Term
MS815

o'anisation and Administration. Navigation. Pursuit,
Attackand Bombardment.......................... 45-45

MS325
Observation and Artillery Liaison ....................... .. 45- 45

45-45 45-45
Students enrolled in this Unit whose regular Institute Courses include any of the above

subjects or equivalent will be given credit for the same.
MS415

Aero Motors....................................... 15- 15
Aerial Photog phy .................................. 15- 15
Aeronautical Engineering............................. 15-15

M$425
Aeronautical Engineering............................... 45 -45

45-45 45-45

Civil Engineering - Course . All Options
Third Year

Regular schedule with the following changes:

Military Science MS315, MS325 .................... 45-45 45-45

Fourth Year
Reg r schedule with the following changes:

Add:
Military Science M8415, MS425 .................... 45-45 45 -45

Mechanical Engineering - Course 11
Third Year

First Term Second Term
Regular schedule with the following changes:

Military Science MS315, MS8325............... ... 45-45 45-45
G98 and G3 required as General Studies.
(Students advised to take Machine Too' Laboratory in summer following second year.)

Fourth Year
Options 1, 2, 3 and 4

Students will be admitted to the Air Service Unit subject to the approval of the Military
Department and the Head of the Mechanical Engineering Department.

General Course
Regular schedule with the following changes:

Testing Materials Laboratory 2-37 ................... 60-30
Industrial Plants 2'782............................... 60- 0

Add:
aySciene MS415, M8425.................... 45--45 45-45

Te Vg MaterialsLaboratory2'36................... 30-15 .,
AS and G3 required as General Studies.)
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AIR SERVICE UNIT - Continued
Mining Engineering - Course III. Option 1

Third Year
Retular schedule with the following changes:

Military Science MS315, MS325 .................... 45-45 45 -45
(0 required as General Study in second term.)

Fourth Year
Reglar schedule with the following changes:

Thesis.............................................. .150- 0
Add:

Military Science MS415, MS425.................... 45-45 45-45
Thesis............................................ . 120-- 0

Metallurgy - Course III. Option 2
Third Year

Re gular schedule with the following changes: First Term Second Term

Military Science MS315, MS325 .................... 45-45 45-45

Fourth Year
Recular schedule with the following changes:

Professional Elective...... . ........................ 120- 0
Add:

lWilitary Science MS415, MS425.................... 45-45 45-45
Professional Elective...........................................0 - 0

Electrical Engineering - Course VI
Third Year

Regul schedle with the following changes:

Potical Economy Ec3l, Ec32...................... 45 - 45 45 -45
Add:

Military Science MS315, MS325 ................... .45-45 45-45
General Study 098.............................. 30-30
(G3 required as General Study in second term.)

Fourth Year
Electrical Engineering, Principles of, 6'03, 6'04 ............ 90-120 75-105
Electrical Engneering Laboratory 6'72.................... 90-90
Engineering Laboratory 2621.............................. .45-30
English E40......... 45-75
Hydraulic Engineering 1*64.............. ........... 45-90 .

litary Science MS415, MS425....................... 45-45 45-45
Political Economy Ec31, Ec32.......................... 45-45 45-45
Thesis..................... ......................... 30- 0 180

345-390
735 735

Electrochenical Engineering - Course XIV
Third Year

First Term Second Term
Re r schedule with th; following changes:

Military Science M8315, MS325....... ............ .45-45 45-45

Fourth Year
Omit:

Optional Studies................................. 150- 0 175- 0
Add:

Optional Studies.;................................ 60- 0 85- 0
Military Science M6415, MS425.................... 45-45 45-45
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CHEMICAL WARFARE UNIT
students in Course V, X, XIV, XVa.

M8326
Organisation and Duties of C.W.S. Personnel and Materiel

Chemistry - Course V
Third Year

Chemical Library Technique '192..........................
Chemical Literature 5'191.............................. 30-45
Chemical Principles 5'651, 5-652........................ 75-90
Gas Analysis 5'31..................................... 15- 15
Industrial Chemistry 10'202...............................
Military Science MS326 ..................................
Organic Chemistry 1, 5'511. 5'521....................... 60-45
Organc Chemical Laboratoiy 5'611, 5-021 ................ 135- 0
Political Economy Ec3l, Ec32 .......................... 45 - 45
guantitative Analysis 514 ............................. 75 - 15
Special Methods 5'40.................................. 30- 15

405-270
735

Fourth Year
All instruction in this year given by Institute personnel.

Chemical Principles 5'66............................... 45 -60
Colloidal Chemistry 5'69 ............................... 30 - 15
Chemistry of Powder and Explosives 5'57 ....................
History of Chemistry 5'93 ............................. 30 -30
Industrial Chemistry 10'213................................
Inorganic Chemistry 5'06............................... 45 - 45
Research Problem 5'90 .............................. 180 - 15
Testing of War Gases 5'33.............................. 30 -30
Thesis Reports 596..................................... ..
Thesis 5'95 ............ ............................. 45- 15
General Study G98, G3................................ 30-30
General Study........................................ 30- 30
Electives..............................................

465-270
735

First Term Second Term

45-45

15-15

75 -903
75-7C
45-45
60-30

135- 0
45-45

450-300
750

30 - 30

90-90

15--15
345

30-30

60
735

Chemical Engineering - Course X
Third Year

First Term SeconI Term
Applied Mechanics 2'15, 2'20 ........................... 45-90 45-90
Chemical Principles 5'651, 5'652 ........ I................ 75-90 75-90
Heat Engineeri 2'46T 2'47T .......................... 60-105 30-45
Industrial Che mstr 10202T ........................... 60-60
Military Science MS326 ................................ .... 45-45

genic Chemistry 5'511, 5'521........................ 60-45 60-30
& ic Chemical Laboratory 5'613................ .... 105- 0
P ticalEconomylc31,Ec32.......................... 45-45 45-45

390-376 360--405
765 705

Fourth Year
Applied Mechanics 2'20T .............................. 60-120
Calculus Applications of M41T ......................... 30-0.
Chemical Engineering 10'811T. 10321T.................. 60-60 60-60
Chemistry of Powder and Explosives 5'57................ .... 30 -30
Electrical Engineering, Elements of 6'40T ................ 30-40
lrical Engineering Laboratory 6'85.................. 30-45

eering Laboratory 2'62.............................60-30
Industrial Chemical Laboratory 10'26. ................... 105-30 .
Testin Materials Laboratory 2'37......................... 20-10
Thesis eports 1015.................................... . 15- 0
Thesis................................. ............. .. .255
General Study G98,3........................... ... 30-30 30-30
*Optional Studies.... .................................. . 30- 60

390-430
720 720

*Time devoted to option must be not less than 60 nor more than 120 hours, time
adjustment being made on the hours assigned to thesis.
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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, 516, 60-15
in the second term, and will omit Optional Studies 30-6O and take Thesis 270 hours.

Chemical Engineering Practice - Course X-B
Fourth Year

First Term Second Term
Applied Mechanics 2'19T.................... ........ 36-54
Calculus, Applications of M41T....... ......... 36 54
Chemical Engineering 10-331, 10'341 .... ................ 72 - 168 30 - 60
Electrical Engineering, Elements of, 41T...............30 - 40
General Study 098.................................... 48 - 72
School of Chenical Engineering Practice 10'84, 10'85, 10486

and Thesis......................... ... ............ 1010

610 1100

Electrochemical Engineering - Course XIV
Third Year

Regular schedule with the following changes:
Add.

Military Science MS326............................... .45 - 45

Fourth Year
Students will elect as part of their Optional Studies, Testing of War Gases, first term

30-30, and Chemistry of Powder and Explosives 5'57, second term 30-30.

Engineering Administration - Course XV. Option 3
Third Year

Regular schedule with the following changes:Oemit:

First Term Second Term
Heat Engineering 2"44, 2-45....................... 45-75 45-75

Add:
Heat Engineering 2'40T, 2'42T ...................... 60 - 105 30 -45
Military Science MS326 .. .. 45- 45

Fourth Year
Regular schedule with the following changes:

Thesis .............................................. .120- 0
Add:

Thesis............................................ . 90- 0
General Study G98, G3............................ 30- 30 30 -30
Chemistry of Powder and Explosives 5'57 .......... .. .. 30 - 30



DESCRIPTION OF COURSES AND SUBJECTS

CIVIL AND SANITARY ENGINEERING
The instruction in Civil and Sanitary Engineering is given by means

of lectures and recitations, and by practice in the field, the drafting-room
and the laboratory. The strictly professional work begins in the second
year and includes a thorough classroom course in surveying, followed by
field practice in the use of surveying 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, geodesy
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-
istry and begin subjects of biology and bacteriology, while the civil engi-
neers 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 engineering students. In the fourth
year the work is almost entirely professional and leads the student into
various branches of engineering. The work of this year is divided into
three distinct options: (1), general, (2) transportation engineering, 3) hydro-
electric engineering. Option 1 gives special attention to the application of
the principles of hydraulics to branches of engineering which have to do
with public water supplies, irrigation, sewage and its disposal, and the
development of water power. Option 2 is divided into two parts, permitting
the student to give special attention to either railway transportation or
highway transportation. Option 3 deals in considerable detail with the
problems that arise in hydro-electric developments.

In all this work the object is to enable the student to apply intelli-
gently to practical problems the principles that he has studied; to give
power, to avoid rule-of-thumb methods, and to train the students to have
courage and self-reliance in solving the problems that the engineer has to
meet.

100, 1'01. Surveying and Plotting. A thorough classroom drill in
the principles of surveying accompanied by fieldwork, computations, and
the making of scale drawings, profiles, and contour maps, followed by a
study of their application to the solution of engineering problems. Text-
book: Breed and Hosmer's Principles and Practice of Surveying, Vol.I.

1'02. Surveying and Plotting. Given in the summer between the
second and third years, covers the same ground as l'00 and l'01 somewhat
more briefly. Textbook: Breed and Hosmer's Principles and Practice of
Surveying, Vol. I.

1'03. Surveying. The methods of using the compass, transit, tape,
and level, in making plane surveys, are explained by lectures and by field
exercises. In the drafting room the computations and drawings necessary
to interpret and plot surveying field notes are made.

1,0. Surveying. At Camp Technology. Consists of 355 hours,
lectures, recitations, fieldwork and drafting. The fieldwork consists of
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plane, topographic, hydrographic and elementary surveying. Plans and
maps will be made in the drafting room from notes taken in the field.

This subject satisfies the requirements in surveying for students in
Courses II VI and XV,. It will not be accepted in place of the work in
surveying, or students in Courses I, IX-B, XI and XV1.

It will not be given unless eight or more students apply, and is open
to all students having the necessary preparation. Textbook: Breed and
Hosmer's Principles and Practice of Surveying, Vols. I and II.

1'05. 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. The work in the drafting-
room consists of making computations which arise in surveying operations
and of making scale drawings, profiles and contour maps from field notes.
Textbook: Breed and Hosmer's Principles and Practice of Surveying,
Vol. I; Hosmer's Practical Astronomy.

1'06. Geodetic and Topographic Surveying. At Camp Technology.
Given in the summer between the second and third years; it consists of
lectures, fieldwork, computations and drafting. The fieldwork consists
of the making of topographic surveys with the transit including triangula-
tion and stadia surveying; the making of large and small scale maps with
the plane table; the use of the sextant in hydrographic surveys; the use of
the traverse plane table in making road traverses for small scale maps.
It also includes trigonometric and barometric leveling. The work in the
drafting room consists of making the computations and drawings necessary
to interpret the results of the field observations. Textbook: Breed and
Hosmer's Principles and Practice of Surveying, Vol. II.

1'07. Geodetic Surveying. At Camp Technology. Given in the
summer between third and fourth years; it covers three weeks of field and
office work ani 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.
(Elective for a limited number of students in Course I who have satisfac-
torily completed the third year.

1'10. Surveying. At Summer Mining Camp, Dover, New Jersey.
Given during the summer between the second and third years. It consists
of 360 hours, lectures, recitations, fieldwork and drafting.

The fieldwork consists of plane, topographic, magnetic dip-needle
and mine surveying. In the drafting room, plans and maps, both surface
and underground, are made from the notes taken in the field. The class
work consists of discussions of surveying methods and is supplemented by
numerous problems. Textbook: Breed and Hosmer's Principles and
Practice of Surveying, Vol. .

1'12. Astronomy and Spherical Trigonometry. Supplements 1'00
and 1'01, and is therefore treated from the standpoint of the engineer.
The class work in spherical trigonometry covers the principles of the sub-
.ect sufficiently to serve as a preparation for the work in astronomy.
Rhe 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.

1'13. 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.
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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 gravity observations.
Textbook: Jordan's Handbuch der Vermessungkunde and Clark's Geodesy.

1'15. Navigation. Such theory and practice of navigation as is
required for examination for officers' licenses, and includes (1) use of
compass, log and chart, (2) piloting, (3) dead-reckoning, (4) Mercator and
Great-circle sailing, (5) observations for latitude, longitude and azimuth,
and (6) Sumner's Method. Practice is given in adjusting the compass for
error of deviation and in making the sextant observations. Textbook:
Bowditch's Navigator.

1'18. Map Reading and Topographical Drawing. A study of the
different conventional signs employed 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 also 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 123, 1'24. 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 l'21 and 1'22 to the solution of problems in hydraulic,
railway or highway construction.

1'25. Railway and Highway Engineering. Engineering orgamzation
and duties construction methods and estimates of cost for work below sub-
grade; including clearing, grubbing, culverts, drains, handling earth in
excavations and embankments, masonry walls and abutments. Some of
the methods of laying out and carrying on construction work and estimates
are illustrated by a study of typical projects involving the elimination of
grade crossings. Textbooks: Lavis' Railway Estimates.

1'26, 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
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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: Willard's
Maintenance of Way and Structures; 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 l'21, l22, '26 and 1'27.

1'801, 1802. Advanced Railway Engineering. A continuation of
the undergraduate courses in railway enineering, 1'26 127 given to the
fourth year students in the transportation option. Special attention is
given to the design and operation of freight and passenger 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 throoughly 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 Frei ht Terminals and Trains; Reports if
the American Railway Engineering Association, and various other reports an
periodicals.

1'811, 1'812. Advanced Railway Design. A continuation of 1'28
and closely correlated with '301 and 1302. It 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.

1'38. 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.

1'7. 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 Highway Transportation.

1 8. Highway Design. A design for an improvement of an existing
road by substitution of improved alignment, grades and new pavement
suitable for assumed traffic.

1*89. Graphic Statics. Graphic methods of solution of problems
dealing with forces and reactions, curves of bending moment and shear and
stresses in simple trussed structures. Textbook: Hudson and Squire,
Elements of Graphic Statics.

1'40. Theory of Structures. An introductory course covering outer
forces, reactions, moments and shears for fixed and moving loads, the use
of influence lines, the design of steel and wooden beanis and of plate girders.
Textbook: Spofford's Theory of Structures.

1'41, 1'42. Theory of Structures. An extended course, in continua-
tion of 1'40. It treats of the computation and design of structures of wood,
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steel and masonry by analytical and by graphic methods. The subjects
considered in the frat 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, deflection of trusses and principle of least work. Textbook:
Spofford's Theory of Structures

1'422. Theory of Structures. A continuation of 1'41 intended for
students in architectural engineering. The subjects covered are deflection
of trusses, the method of least work as applied to the determination of
stresses in structures, space framework and the determination of stress
in high building frameworks. Textbook: Spofford's Theory of Structures.

148. Materials. Designed to acquaint the student with the propertieti
of the various structural materials used by the engineer, such as stone,
brick, cement, concrete, wood, iron and steel. Textbook: Mills' Materials
of Construction. Second edition.

144. Stationary Structures. A short course for s" lents in mining
engineering, designed to give them a knowledge of the .ndamentals of
the theory of structures. Textbook: Spofford's Theory of Structures.

1'45. Structures. Arranged for naval constructors. It is intended
to give some familiarity with problems met by structurtl engineers and
the usual methods employed by them in computing and designing struc-
tures. The subject matter includes the use of influence lines, the determi-
nation of moments and shears due to moving loads, the design of plate
girders, simple trusses, columns, portals, and a brief discussion of methods
employed in the calculation of indeterminate structures. Textbook:
Spoffordis 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 oi 1'45 by practical design problems.

1'48. Foundations. A study of the methods of constructing foun-
dations for bridges, buildings and other structures. Textbook: Hool
and Kinne's Foundations, Abutmnents and Footings.

1'01, 1'509. 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.
Emphasis is laid on the development of careful, systematic and practical
habits of coin utation.

1'111, 1'512. Structural Design. Abridged from 1'501, l'502 and
especially adapted to the needs of students in I,.

1'2. Structural Design. A drafting room subject similar in char-
acter to 1'501, l'502, but much shorter and giving only an outline of
the subject.

1'8. Structural Design. A drafting room subject similar in char-
acter to l'501, l'502, but much shorter and giving only an outline of the
subject.

1'5. Structural Desg (Advanced). Suplmns Advanced Struc-
tures and illustrates the applcains of the prniles there studied. Much
of the time allotted to the ject is devoted th determination of stresses
in suspension bridges and in arch bridges of both the hinged and no hinged
type.

fh=, 'fscmputtion
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1'5#1, 1'562. 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. vari-
ous methods of determining the deflections of such structures are con-
sidered, and the applicatiora of deflections to the determination of stress.
The method of least work is considered at length and illustrated by its
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 modem practice. Textbook: Mimeographed Notes,
prepared by Professor Spofford; Textbooks by Various American and Ger-
man Authors; Monographs and Professional Papers.

1'57. Secondary Stresses. 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 a large magnitude. Textbook: Johnson, Bryan and Turn-
neaure's Modern Framed Structures, Part II.

1*581, 1'582. Reinforced Concrete Design. A consideration of the
theoretical and practical principles involved in the design of structures of
reinforced concrete. In the first term a study is made of the rules and
methods of design commonly used in this country together with the 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 investigation 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, tunnels,
and similar structures.

1*60. Hydrographic Surveying. Given at Camp Technology in the
summer between the second and third years; it consists of lectures, field-
work, computations and drafting. (1) Stream Gaging. Designed to
instruct the student in (a) the underlying principles of the flow of streams
in open channels, (b) the art of making flow measurements, and (c) the
field and office methods used in the computation of the flow. The gagings
are made at a gaging station located on a nearby stream where each stu-
dent is given an opportunity to make velocity measurements with various
types of current meters. (2).Soundings. On Gardner's Lake, the student
is instructed in the method of making soundings and has an opportunity
for practice in the use of the sextant and the transit in locating the sound-
ings. Textbook: (For stream gaging only.) River Discharge, by Hoyt and
Grover.

1'62. Theoretical Hydraulics. A thorough study of the elementary
principles of Hydrostatics and Hydrokinetics, including the laws govern-
ing static and dynamic pressure, and the flow of water through orifices,
tubes, nozzles, weirs, pipe lines and open channels. Special attention is
given to the laws of hydraulic friction and accompanying losses; to the
practice of water measurement in pipes and open channels; and to such
important occurrences as back water in channels, the hydraulic jump and
water hammer. All portions of the subject covered in 1'61, 1-63, are
included. Textbook: Russell's Hydraulics.
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1'621. Theoretical Hydraulics. Same as 1'62. The subject matter
also includes a brief discussion of the principles underlying the design,
operation and selection of water turbines.

1*63. Theoretical Hydraulics. Comprises the essentials of V621 but
the subject of flow in open channels is abbreviated and the discussion of
turbines is omitted.

1'64. Hydraulic Engineering. Comprises the elements of hydraulics
followed by a study of the theory and practical selection of hydraulic
turbines, and certain of the more important problems relating to hydro-
electric developments.

1'66. Hydraulics (Advancd). Offered for students in the graduate
year who are desirous of pursuing further their studies in theoretical and
applied hydraulics. The subjects treated relate in a general way to prob-
lems arising in water-supply and water-power engineering, and subjects
which are only fundamentally treated in 162 are further elaborated and
discussed. An important feature of the subject is the study of the relations
existing between the performances of models and their originals, involving
the discussion of the laws of hydraulic similitude. The outside preparation
includes a certain amount of reference study in addition to the usual
problems and the writing of reports.

1"70. Water Power Engineering. This subject and 1'71 is intended
to acquaint the student with the various general problems involved in the
location, design and construction of hydro-electric developments and to
provide a suitable foundation for practice in this field or for the more
detailed and advanced studies of the graduate year. The subjects studied
follow the order of 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 analyzing, and using stream
flow data as a basis for estimates of water power; flood flow and spillway
capacity and the effect of storage and pondage, followed by a study of the
essentials in the selection of hydraulic turbines for the plant, as well as
general plant arrangement. Textbook: Barrows' Water Power Engineering
(in preparation).

11. Water Power Engineering. Continuing from 170 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: Barrows' Water Power Engi-
neering (in preparation).

1'781, 1'782. Advanced Water Power Engineering. This subject and
Water Power Design 1'851, P852 are based upon the undergraduate courses
in Water Power Engineering 170, 1'71. These two graduate courses, which
are supplementary to each other, have for their special object the study of
some water power site and the design of its principal features. An actual
power site is used for which survey data and other necessary information are
available. The following representative topics illustrate the 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
power house location and arrangement; (d) power house design; (e) surge
tank and penstock design; (f) head gatehouse and gate design; (g) valua-
tion of water power privilege. In the classroom attention is also given
to other general problems of power development and the theory and
practice upon which their solution is based. Numerous references and
reports upon special features of plants and their accessories are also con-
sidered. A field trip of several days duration is taken early in the course
during which several modem and representative power developments are
examined in detail. A test of a hydraulic turbine is usually made at the
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Holyoke testing flume at this time. Reports based upon the information
thus gathered are required and form a basis for discussion and assistance
in the problems of design given later in the year. Reference books: Mead's
Water Power Engineering; Creager's Masonry Dams; Barrow's Water
Power Engineering (in preparation.

1'75. Hydraulic and Sanitary Engineering. Includes investigations
of problems of sewerage and sewage disposal, theories of sewage treatment
and of design of disposal plants and other sewage works, plumbing systems,
etc., together with the relationship of sanitation to the public health.
The latter part of the course deals with the engineering problems of irri-
gation and land drainage. Textbooks: Metcalf and Eddy's Sewerage and
Sewage Disposal; Etcheverry's- Irrigation Practice and Engineering, Vol. I.

Hydraulic and Sanitary Engineering. Deals with the prin-
ciples and practice of securing aduate public water supplies and the
purification of same. This includes hydrographic studies of rainfall and
runoff, evaporation, methods of determining required storage for given
demands, and the principles of design of earth and masonry dams, dis-
tributing systems and purification plants. The principles of design and
testing of hydraulic turbines are also given. Textbooks: Turneaure and
Russell's Public Water Supplies; Daugherty's Hydraulic Turbines.

1'77. Sanitary Engineering. Deals with the principles and design
of sewer systems and sewage disposal plants. The various methods of
sewage treatment are considered, together with the conditions under which
each is the most desirable method. The design of water supplies and
plumbing systems for buildings and the relationship of sanitation to the
public health - - also taken up. Textbook: Metcalf and Eddy's Sewerage
and Sewage Dposal.

1'78. Sanitary Engineering. Deals with the problems of securing
adequate public water sup lies together with the theories and design of
water purification works. t 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.

1*79. 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.

1'80. Sanitary Design. Includes the layout and design of a system
of sanitary sewers for a given area, and the design of sewage treatment
works.

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) filtration 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
including (a) design of dam of pervious materials; (b) design of hydraulic
fill dams; (c) special spillway considerations; (d) recent flood flow studies;
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(e) operating experience of purification plants; (f) recent water-borne
epidemics of intestinal diseases; (g) studies of factors influencing coagula-
tion; (h) hydrogen-ion adjustment; (i) special problems treating waters
for industrial uses; (j) treatment of soft, colored waters; (k) friction losses
in sand; (1) flow of underground waters; (m) design of lay-out as affecting
fire insurance rates, etc. Will not be given unless a sufficient number of
adequately preoae tdnsapy

1*851, l82. Advanced ater Power Design. For description see
Advanced Water Power Engineering 1-731, 1'732.

1881, 1882. Advanced Sanitary Design. Carried on parallel with
that in advanced sanitary engineering and affords an opportunity of
applying the theoretical factors studied in this subject to special problems
in connection with the design of plans 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 design features
upon efficiency and economy of operation are studied tinder actual operating
conditions. Will not be given unless a sufficient number of adequately
prepared students apply.

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
Engineering, but also to those taking Civil, Sanitary and Municipal,
Electrical, Chemical, Electrochemical, Architectural and Mining Engineer-
ing, and Naval Architecture and Marine Engineering.

The course in Mechanical Engineering aims first to give the student
a thorough training in the fundamentals of physics, mathematics, and
applied mechanics; then, by means of lectures, laboratory work and draw-
ing room work in his different professional subjects, to familiarize him
with the various problems with which the mechanical engineer has to
deal. He is also given training in the mechanic arts sufficient to make him
familiar with the use of shop tools, foundry practice, pattern work and
forging, such knowledge being essential to the successful designer of
machinery.

A considerable portion of time is devoted to non-professional work
in English, history, economics and allied subjects.

The work in mechanism, supplemented by a course in mechanical
engineering drawing, includes the study of linkages, cams, gear teeth and
valve gears of steam engines; followed by a more advanced course on the
mechanisms of machine 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 practice. A series of lectures on engineering materials makes the student
familiar with the important physical properties of the materials used in
engineering and with the effects on these properties of impurities and of
manufacturing defects. 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
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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 engines,
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
hydraulics are supplemented by engineering laboratory work extending
through the latter half of the third year and through two terms of the
fourth year. The work is planned to follow the classroom work and thereby
assist the student in getting a better grasp of the subjects taught. The
laboratories are equipped to provide for an extended series of experiments
on steam and its properties, steam engines, turbines, compressed air, gas
and oil engines, gas producers, refrigerating machinery, hydraulics, pumps,
water wheels and turbines, devices for the mechanical transmission of
power, transmission and absorption dynamometers. The main power
plant of the Institute is available for complete power plant tests.

The instruction in mechanic arts aims to give a systematic 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 sharpen and to adjust all
edge tools used, also the proper speeds, cutting angles and feeds for the
various materials worked. In order to make a student familiar in as
short a time as possible with the different operations and with the dif-
ferent methods used in any branch of the work, every problem given him
is so chosen as to bring in each time one or more new operations.

The instruction is mainly by lecture, each new operation being
described and discussed just before the work is to be undertaken; notes
and textbooks are also used. Supplementary illustrated 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 the options.

2'00. Mechanism. A study of the forms and motions of various
mechanisms 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.
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2'01. Mechanism. Abridgment of 2'00. Textbook: Elements of
Mechanism, Schwamb, 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.

2'04. 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.

2'07, 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 2'850,
involving a discussion of more complex mechanisms and the design of a
full automatic machine.

2*10. Mechanical Engineering Drawing. Drafting-room exercises
giving training in the solution of practical problems supplementary to the
course in mechanism, such as problems in belting, the design of cams and
gears, and the investigation by means of drafting board constructions, of
velocities of moving parts. Textbooks: Working Drawings of Machinery,
James and Mackenzie; Elements of Mechanism, Schwamb, Merrill and
James.

2'11. Mechanical Engineering Drawing. Abridgment of 2,10.
2'12. Mechanical Engineering and Machine Drawing. Includes

parts of 2'10 and 2'13. Textbooks: 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
giving instruction and practice in detailing from actual machines, design
layouts, and preliminary sketches; also in making assembly drawings from
blue print details of other machines. The student is thus given practice in
reading drawings and in building up a general drawing from details.
Lectures are also given on processes for reproducing drawings, such as blue
printing, zinc plate and wax plate engraving and half-tone work. Text-
book: Working Drawings of Machinery, James and Mackenzie.

2'181. Machine Drawing. Abridgment of 2'18.
2'14. Machine Drawing. Draftig-room exercises devoted to mak-

ing detail and assembly drawings. Textbook: Working Drawings of
Machinery, James and Mackenzie.
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2'15. Applied Mechanics (Statics and Kinetics). Resolution and
com position of forces by analytical and graphical methods; the laws of
equilibrium of force systems with their application in determining the
reactions at the supports and the stresses in various types of frames; the
analysis of distributed forces; determination of centers of gravity, moments
and products of inertia and radii of gyration of plane areas and solids;
principal axes and principal moments of inertia in two dimensions only;
also a study of kinetics of solid bodies in plane motions, including the
application of the principles of momentum and kinetic energy and the
determination of work and power. Textbook: Applied Mechanics, Vol. I,
Fuller and Johnston.

2'16. Applied Mechanics (Statics). Resolution and composition of
forces by analytical and graphical methods; the laws of equilibrium of
force systems with their application in determining the reactions at the
supports and the stresses in various types of frames; the analysis of 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. A pplied Mechanics (Statics and Strength of Materials). Ele-
mentary work in statics and the strength of materials, especially arranged
for students in Course IV, Option 1. Includes study of prmnciples of statics;
center of gravity and moments of inertia of plane areas; the physical
properties of materials; the stresses in bodies subjected to tension, com-
pression or shear; the common theory of beams. Textbook; Applied
Mechanics, Vols. I and II, Fuller and Johnston.

2'18. Applied Mechanics (Strength of Materials and Graphic
Statics). A continuation of 2'17, including the theory of flexure of beams;
the theory of columns; stresses in members subjected to combined bending
and axial loads; applications of principles of graphic statics. Textbook:
Applied Mechanics, Vol. II, Fuller and Johnston.

2'19T. Applied Mechanics (Strength of Materials). Physical prop-
erties of materials; stresses and strains in bodies subjected to tension,
compression and shear; the common theory of bending, including shearing
forces, bending moments, distribution of normal and shearing stresses;
equation of the elastic curve, and the determination of the slopes and
deflections in beams; stresses due to combination of bending and axial
loads. Textbook: Applied Mechanics, Vol. II, Fuller and Johnston.

2120. Applied Mechanics (Strength of 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 deflec-
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
bars subjected to torsion. Textbook: Applied Mechanics, Vol. II, Fuller
and Johnston.

2'20T. Applied Mechanics (Kinetics - Strength of Materials).
Includes parts of 2'15 and 2'20. Textbook: Applied Mechanics, Vols. I
and II Fuller and Johnston.

2W01T. Applied Mechanics (Strength of Materials). Similar to
2'20. Textbook: Applied Mechanics, Vol. II, Fuller and Johnston.

21202T. Applied Mechanics (Strength of Materials). A short course
similar to 2'20. Textbook: Applied Mechanics, Vol. II, Fuller and
Johnston.



2121. Applied Mechanics. Theory of elasticity applied to cases
involving plane stress or strain, including applications to shafting and
bars subjected to combined bending and torsion, helical springs, cylinders
and flat plates; analytical and graphical solutions of some more advanced
problems in dynamics and strength of materials. Textbook Applied:
Mechanics, Vols. I and II, Fuller and Johnston.

2*211. Applied Mechanics. Includes the graphical solution of some
of the more advanced problems in statics and strength of materials, the
calculation of stresses and deflections of continuous beams and girders, the
theory of reinforced concrete as applied to beams and columns. Textbook:
Applied Mechanics, Vol. II, Fuller and Johnston.

21212. Applied Mechanics. Covers part of 2-21. Textbook: Applied
Mechanics, Vol. II, Fuller and Johnston.

2'214T. Applied Mechanics. A continuation of 2*211.
2'22. 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, Fuller and
Johnston.

2221. Applied Mechanics. A study of the fundamental principles
of kinetics and application to engineering problems; the theory of elas-
ticity applied to cases involving plane stress or strain including applica-
tions to shafting and bars subjected to combined bending and torsion,
cylinders and flat plates. Textbook: Applied Mechanics, Vols. I and II,
Fuller and Johnston.

2*251. Dynamics of Machines. A study of the forces and stresses
involvediin 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 cams of various forms are discussed. Includes a study of dynamometers
for the measurement of power

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.

2'255. Dynamics of Engines. Lectures on the inertia forces in air-
craft engines.

2126. Mechanics of Engineering Application of the theory of
reinforced concrete to the determination of the stresses in beams and
columns; followed by advanced problems in mechanics, including the
determination of the stresses in moving parts of machinery, losses due to
friction, critical speeds, 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.

227. Theory of Elasticity. A brief course in the elements of mechan-
ics including the principles of the theory of elasticity as applied to cases
of plane stress. The following points are covered: definition of stress;
equality of shear stresses on planes at right angles; stress components on
any plane in terms of stress components on planes at right angles; principal
stresses; ellipse of stress; principal stresses in terms of stress components
on any two planes at right angles; planes of maximum shear; strain com-
ponents; principal strains; relations of stress and strain components;
elastic constants; general equations of equilibrium. The application of
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the foregoing is illustrated in the solution of problems. The deduction
of the formulas for stresses, strains and distortions in cylinders, is fol-
lowed by their application to the design of compound cylinders such as
are used in gun construction and including the design o guns composed
of two, three and four cylinders. A careful study is made of shrinkages and
the effect of variation in shrinkage on the stresses in different parts of a
gun. A study of the design of wire-wrapped guns completes the subject.
Textbooks: A pplied Mechanics, Vol. II, Fuller and Johnston; Ordnance
and Gunnery, 7schappat; Notes.

21281, 2'282. 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 bars, the principles of the mathematical theory of elasticity and
applications including St. Venant's theory of flexure, stresses in plates,
stresses and strains in rotating shafts cylinders and discs, the design of
compound cylinders, temperature effects, etc.

2'29. 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 prop-
erties, and testing of iron, steel, alloys, plaster, lime, cement, concrete
brick, timber and other engineering materials; including a discussion of
the relationship existing between constitution and microstructure, the
effect of change of composition, hot and cold work and heat treatment
upon the properties of the metals. Texbook: Materials of Construction,
mills.

2'801. Materials of Engineering. The time is devoted to a discussion
of the testing and specifications of materials. Open only to officers of the
United States Navy. Textbooks Materials of Construction, Mills; Engineer-
ing Steel, Aitchinson.

2'31. 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. Textbook:
Materials of Construction, Mills.

2'881, 2'882. Physical Metallurgy. Open only to officers of the
United States Navy taking torpedo ordnance design. A series of con-
ferences and laboratory exercises dealing with the investigation of the
structure and physical properties of metals used in torpedo construction.

2'341, 2'842. Physical Metallurgy. For advanced students of the
graduate year, consisting of conferences and laboratory work, involving
investigations of 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.

2,843 244. Physical Metallurgy. Consists of a series of confer-
ences dealing with recent developments in physical metallurgy. Topics
are selected from current journals or from work in progress in the laboratory.

2'85. Testing Materials Laboratory. Study of the behavior of
engineering materials under stress including tests of concrete and fabrics.
Some attention is also given macroscopic examination of metals, micro-
scopic examination of non-metallic materials, stress analysis by means of
polarized light, and radiology.

2'86. Testing Materials Laboratory. A study of the behavior of
engineering materials under stress, including tests of concrete and micro-
scopic examination of non-metallic materials.

2'881. Testing Materials Laboratory. A study of the behavior of
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engineering materials under stress including tests of concrete and the
determination of stress distribution in fabricated members.

2'862. Testing Materials Laboratory (Concrete). A study of the
materials used in concrete, both plain and reinforced; the selection of a
proper aggregate from materials that may be available, their treatment for
various purposes and methods of proportioning.

2'87. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials.

21871. Testing Materials Laboratory. Methods of making physical
tests for the properties of materials, adapted to the needs of students in
VI-A.

21881, 2'882. Testing and Examination of Materials Advanced.
Presents the possibilities and limitations of the methods now available for
the examination of materials of construction. The laboratory instruction
includes the study of alloys of technical importance by means of the
microscopic and macroscopic analyses, the methods of stress analysis by
means of polarized light, radiology and the physical testing of metals,
concrete, timber, etc., under normal and abnormal conditions. Lectures
accompany the laboratory work and also cover the subjects of repeated
stress, impact, methods of measurement, etc.

2191. Reinforced Concrete Design. Covers by lecture and problem
work the design of reinforced concrete floor systems, columns and footings.
Special attention is given to the consideration of costs and economical
design. Textbook: Concrete Engineer's Handbook, Hool and Johnson.

2'92. Reinforced Concrete Design. A continuation of 2'391 con-
sisting of the complete design of a typical cross section for a building.
Special designs are made for corner columns, stairs, floor openings, etc.

2'898. Reinforced Concrete Design, Advanced. For graduate stu-
dents. Affords opportunity for special problems in reinforced concrete
design of a more advanced nature than that covered by 2'391 and 2'392.
The problem matter will be determined by consultation between the
instructor and the student.

2'894, Concrete Research. For graduate students. Gives oppor-
tunity for an investigation of special problems concerning concrete material
or concrete construction.

2'40. Heat Engineering. 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, vapor tables and diagrams through independent solution of
drill and engineering problems. This is followed by a study of the ideal
and actual cycles of hot air, and internal combustion engines together with
an analysis of the nature and magnitude of the various losses affecting
the efficiencies of the various machines. Textbooks: Thermodynamics oJ
the Steam Engine, Peabody; The Temperature Entropy Diagram, Berry;
Problems in Heat Engineering, Miller, Riley, Berry.

241. Heat Engineering. Covers description of different types of
boilers, mechanical stokers, fuels and their combustion, conveyors, super-
heaters, feed-water heaters, economizers, traps and various accessories of
steam boiler plants. The latter part of the subject deals with the 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,
Peabod and Miller or Gebhardt, Steam Power Plant Engineering.

2'43. Heat Engineering. A discussion of the flow of fluids, the
throttling calorimeter, the steam injector and turbines, and a study of
the ideal and actual cycles of vapor engines together with an analysis of
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the nature and magnitude of the various losses affecting the efficiencies of
such machines. A discussion of the laws governing heat transmission
through warehouse walls, insulated pipes, rectangular furnaces, etc., under
conditions of steady temperatures, including a study of the form factor,
of analytical and graphical methods for determining the mean temperature
difference, and of the influence of velocity, density, temperature, etc.,
upon the surface coefficient. This is followed by a thermodynamic study
of cooling towers and of heating and ventilation problems. Textbooks:
Thermodynamics of the Steam Engine, Peabody; The Temperature Entropy
Diagram, Berry; Problems in Heat Engineering, Miller, Riley, Berry.

2'48. Heat Engineering. Begins the discussion of reversed (power-
consuming) thermodynamic processes as illustrated in gas compressors and
motors in the Kelvin warming engine and in the various refrigerative
machines. Particular attention is given to both large and domestic units
operated on the compression system for various kinds of refrigerants. It
includes a discussion of multiple effect receivers and compressors.

2'44. Heat Engineering. A descriptive discussion of the various
types of steam engines, condensers, pumps, cooling towers and other power
plant accessories, followed by lectures taking up a study of the elementary
laws of 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:
Gebhardt, Steam Power Plant Engineering; Berry, Temperature Entropy
Diagram.

2'441. Heat Engineerg. Similar to 244.
2'46. Heat Engineering. Continues the work of 2'44. 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: Gebhardt, Steam Power
Plant Engineering; Berry, Temperature Entropy Diagram.

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.
Textbooks: Gebhardt, Steam Power Plant Engineering; Berry, Temperature
Ent ropy Diagram. Reference: Moyer, Steam Turbines.

2'46, 2'461. Heat Engineering. Begins with the study of valve
gears which are treated and designed by both the Reuleaux and Zeuner
methods. Following valve gears, the laws of thermodynamics are 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
of the Steam Engine, Peabody; Mechanism of the Steam Engine, James and
Dole; Power Plant Machinery Vol. II, James and Dole; Steam Tables,
either Marks and Davis, or Peabody.

2'47, 2'471. Heat Engineering. A continuation of 246. Includes
the thermodynamics of mixed gases and vapors heat transmission, Rankine
cycle efficiencies, flow of fluids, injectors, probable power of engines, the
principles of heating and ventilation. Also discussion of steam boilers,
their accessories and their operation. Textbooks: Thermodynamics of the
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Steam Engine Peabody; Steam Boilers, Peabody and Miller, or Gebhardt,
Steam Power lant Engsneering.

2'48. Internal Combustion Engines. Oil engines and gasoline
engines adapted to the needs of naval constructors.

249. 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 application 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.

21501. Advanced Heat Engineering. Thermodynamics of mixtures
of gases and vapors with applications to the absorption refrigerating
system, to the liquefaction of gases and 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 cylinders, cooling of castings, freezing of ice, etc. It includes the
application of Fourier's series to cases involving fluctuating temperature
conditions. Textbook: Notes prepared for class.

2'51. Torpedoes. Deals with the utilization of energy in the power
plant of a torpedo. Includes the thermodynamics of gas and vapor
mixtures, the laws of combustion of gaseous mixtures, heat losses, and the
laws of heat transmission. The principle of the flow of fluids is applied to
the calculation of the time required to decrease the pressure in the air
tank, to design gas turbine nozzles and to determine the power developed
in the turbine.

2'58. 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 or 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
a paratus and main pipe lines. These drawings will be sufficiently com-

in detail to make it possible to calculate. Fifth, the probable total
first cost of the plant and the operating cost. Textbook: Notes on Power
Plant Design, Miller and Holt.

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
building, such as elevators, dust collecting systems, etc. Fifteen hours of
this subject are given over to trips.

2'601. 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 planimeters, 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 orifices and pitot tubes, etc. It includes exercises in
valve setting, some hydraulic experiments and tests ui simple steam
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engines, air compressors, pumps and internal combustion engines. A report
is required from each student on every exercise.

2'602. 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 measurements are given as a part of this
subject.

2'608. Engineering Laboratory. A continuation of 2'601. Designed
to give the student experience in testing power machinery and to teach him
to write systematic and accurate engineering reports of his observations.
The several laboratory courses scheduled under this number for the various
options in Course II are substantially the same but the experiments
differ in so far as the needs of the particular option require and the variety
of equipment will permit.

2'611. Engineering Laboratory. An experimental subject teaching
the use of various instruments 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.

2'612. Engineering Laboratory. A continuation of 2'611. Tests
are run on steam engines, pumps, air compressors and fans, internal com-
bustion engines, etc. 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.

2'62. Engineering Laboratory. Similar to 2'601 in subject matter
but so arran that the preparation requirements are less.

2'621. Engineering Laboratory. Covers parts of 2'611 and 2'612.
2'68. 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.

91681. Engineering and Hydraulic Laboratory. Similar to 213 but
more time is devoted to hydraulic experiments.

2'64. Refrigeration Laboratory. A general experimental course on
refrigerating machines and experiments on heat transmission.

2'66. 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.

2'66. 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 by
various operating companies. The maitenaice 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 studied. 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, and electric
dynamometers studied and operated. Engines mounted, lined up and
couplings fitted for testing. Airplane, automobile, marine and tractor
engines tested for complete performance including brake and indicated
horse powers, fuel consumption, efficiencies, etc. Effect on engine per-
formance of changes in cooling lubricating carbureticn, and ignition
systems studied. Investigations of detonation distribution, vibration, etc.,
conducted. Effect of various adjustments ana use of accessories on engine
performance obtained. Textbook: Manufacturers handbooks, engineering
papers and reports.

21672. Motor Vehicle Testing. Ten hours devoted to lectures and
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.

2'681. Aero Engine Laboratory. Devoted to the study of engine
mounting, couplings, fuel measuring devices, power measuring devices and
instruments used in aero engine testing. Short test runs made and per-
formance of engines obtained. This subject is to give practice in the funda-
mentals of testing and is preparatory to 2,682, where complete tests are
made. Textbook: Manufacturers and Government Handbooks and Reports,
S. A. E. Journals, etc.

2682. Aero Engine Laboratory. A continuation of 2'681. Devoted
to the study and operation of dynamometer equipment and test stands.
Aero engines tested for complete performance characteristics. Effects on
performance of changes in carburetion, fuels, oils, etc., obtained. Effects
of vibration studied. Dynamometer equipment capable of handling up to
600 horse power used. Preparation time devoted to the compiling and
studying of reports made from data obtained in laboratory and also from
that obtained from government and manufacturers' tests on new aero
engines. Textbook: Manufacturers and Government Handbooks and Reports,
S. A. E. Journals, etc.

2191. Aero Engine Laboratory. Lectures on the fundamentals of
aero engine construction, design, and operation and the study in the lab-
oratory of the aero engines and their 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.

2'71. Machine Design. The design of machines involving dynamic
forces, Such a machine as a power-driven punch, press, shear or pump is
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chosen as a type and its various proportions as far as possible are calcu-
lated by rational methods. The stifness 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 ot drawings and calculations for a complicated machine of the
above type is required. Textbook: Notes prepared for class.

2'71. Machine Design. Similar to 2'71, but briefer and adapted
more directly to cuestions relating to manufacture and duplication of
parts. Textbook: 'Notes prepared for class.

2,712. Machine Design. An extension of 2111 with special refer-
ence to combined stresses and problems involving rigidity of parts. Text-
book: Notes prepared for class.

2'721. Machine Design. Lectures and calculation and drawing
upon the principle and action of modern machine tools together with the
design of pressure vessels such as tanks, boilers and standpipes. Numerous
problems are studied in relation to cutting and feeding speeds. The stresses
are thoroughly analyzed in the shells and joints of pressure vessels. Text-
book: Notes and lithographs prepared for class.

2'722. Machine Design. An extension of 2'721 with bpecial reference
to complicated machines under dynamic load. The subjects of standard-
ization and duplication of machine parts are given special attention.
Textbook: Notes prepared for class.

2'731. Machine Design. Lectures upon the applications of machine
design to the airplane engine and the apparatus used in testing such
motors. The fundamental study includes gears, shafts under combina-
tions of bending and twisting, bolt and screw fastenings, journals, ball and
roller bearings, couplings, clutches, and high speed disc wheels. Textbook:
Notes prepared for class and libary research.

2.82. Machine Design. An extension of 2'731 including an analy-
sis of numerous stresses in standard types of airplane engines with special
stress calculations upon unusual machine parts. Textbook: Library
research.

2'741. 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 referencc to the stresses in turbine discs together with the design
and action of brakes. Textbook: Library references.

2'75. 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. Textbook: Library reference and notes prepared for class.

2*762. 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 refer-
ence.

2'77. Engine Design. Lectures and drafting-room exercises in the
design of reciprocating engines for stationary plants. Typical engines are
studied with reference to special requirements of the services in which
they operate and to shop methods of construction, as well as to thermody-
namic and mechanical principles, including engine balancing. A problem
is assigned on the design of some type interesting to the student, and the
principal parts are laid out on the drawing board.



2'781. 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
grouped as follows: (a) organization of the industry including the office and
engineering departments, methods of superintendence, employment and
cost of labor, and scheduling the work; (b) factors to 1-e considered in
selecting a suitable site for a given industry; (c) the construction of the
foundations for an industrial plant; (d) the construction of a mill or shop
of the three following types, - slow burning mill-steel frame and rein-
forced concrete. Textbook: Notes prepared for class.

2'782. Industrial Plants. An extension of 2'781 with special refer-
ence to the design of the structures and the distribution of power in
mechanical processes. The mechanical equipment of the building including
lavatories, stair-towers and safety appliances. Textbook: Notes prepared
for class.

2'79. Gasoline Automobile. Covers the general principles of gaso-
line automobile construction and operation. It includes the engine and
its accessories, carburetors, ignition, starting and lighting systems; the
chassis and its component parts, clutches, transmission, steering gear,
axles, etc.

2'801, 2'802. Automotive Engineering. Considers the fundamentals
in automotive engineering, engines and chassis; the theory of the engine
and general principles governing the dtsign of the chassis. It includes a
study of the condition within the cylinder, manifold distribution, sources
of loss of efficiency, carburetion, cooling, gear sets, rear axles, front axles,
and steering gears, springs, brakes, wheels, etc.

2'811, 2'812. Automotive Design. The calculation and design of
engines and chassis. All essential parts are carefully studied and drawings
as well as the calculations are made.

2'82. Airplane Engine Design. Includes not only the functioning
of the airplane engine, but a study of the general design and constructive
details of this type of engine, - including conditions within the cylinder,
temperatures and pressures, manifold pressures and effect of exhaust
pipes; the sources of loss of efficiency, actual efficiency; valve timing;
the thermodynamics of the engine, influence of compression and shape and
size of the cylinder and combustion chamber; results of power measure-
ments, and factors influencing power; weight of engines; mechanical
design - including power, fuel and carbureting, lubricating and cooling
systems; valve gear and cam design; design of valves, cylinders, pistons,
connecting rods, crank shafts, etc.

2'822. Aero Engine Accessories. Given primarily for students in
aeronautical engineering. Includes an analysis of the problems of car-
buretion, cooling, and lubrication, and descriptions of typical mechanisms
used as engine accessories, all treated with special reference to aircraft
power plants.

2'84. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of iron, steel
and other metals.

2'841. Heat Treatment. Conferences and laboratory work dealing
with the effect of heat treatment on the physical properties of metals of
importance in torpedo design. Open only to officers of the United States
Navy taking torpedo design.

2'842. Heat Treatment. A continuation of 284, devoted to the
study of the effect of heat treatment on the metals used in the automotive
industry.

2'850. Automatic Machinery. A discussion of a number of fully
automatic machines representative of various classes of machinery, such
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as wire-working machinery, can-making and can-capping machinery
printing machinery, weighing, package and wrapping machinery, labelling
machines, fibre box machines, etc. Problems assigned include a motion
diagram for a full automatic machine, analyses of indexing devices and
designs for some of the simpler automatic mechanisms.

2'851. Fire Protection Engineering. The growing demand for men
equipped with a knowledge of fire-proofing and fire-protective apparatus
renders it necessarv to make a special study of this branch of engineering.
The erection, installation and operation of protective devices of all kinds
are carefully studied. A number of problems are worked out on a drawing
board, showing how modem shops and mills may be safeguarded against
fire in the most effective manner. Textbook: Crosby-Fiske-Forster, Hand-
book of Fire Protection.

2'858. Locomotive Engineering. A study of the construction of
modern locomotives from detail drawings, the general principles of loco-
motive design, the calculation of stresses in parts of the engine, balancing
of driving wheels, superheaters, stokers, feed water heaters and their
effect on the efficiency of the engine.

2'854. Mechanical Equipment of Buildings. Description and dis-
cussion of the general principles of construction of the mechanical equip-
ment of large office buildings, including such subjects as elevators, pneu-
matic systems of dust collection, water supply systems, water-heating
systems, sewage disposal, etc.

21855. 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.

2'856. 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 th, determination of
the proper heat treatment to bring out any particular property desired.

2186. Heat Treatment and Metallography. A series of conferences
and laboratory exercises dealing with the study of the heat treatment and
metallographic testing of metals used in automotive construction.

2'87. Textile Engineering. Lectures on the machinery and processes
employed in the production of textiles with special reference to mechanical

rics. 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 yam. The design
of a yam 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 prepared for class.

2'88. Ordnance Engineering. Lectures and calculations on gun
design, including stresses and strains in built-up and wire-wrapped guns;
the design of recoil and counter-recoil mechanisms. The calculation of
stresses in gun carriages, foundations, gear trains, roller bearings, and
foundation bolts used in different types of mounts, forms an important
part of the course.

2'891. Ordname Engineering. Devoted to the study of fundamental
principles on which the solutions of problems arising in the design of
ordnance of various types depend and the application of these principles
in determining forces and stresses set up during recoil in the simpler types



of gun mounts and an analysis of elevating and traversing mechanisms.
Textbooks: Applied Mechanics, Vols. I and II, Fuller and Johnston.
Reference books: Strength of Materials, Morley; Strength of Materials,
Boyd; Elementary Dynamics, Routh; Elements of Mobile Carriage Design.

2'892, 2898. Ordnance Engineering. A continuation of 2*891 which
includes problems entering into the design of recoil and counter recoil
mechanisms of different types, the dynamics of recoil in the case of more
complex mounts including the disappearing carriage, the stresses in guns
and parts of carriages, pressures exerted on rifling grooves, stresses set up
in projectiles and fuses due to firing and due to impact. Other more
advanced problems are included. Textbooks: Ordnance and Gunnery,
Tschappat; Theory of Recoil of Guns, Rausenberger; Stresses in Wire-
Wrapped Guns, Ruggles; Graphic Representation of Pressure and Shrinkages
in Built- Up Guns, Nulton; Railway Artillery; Handbook of Ordnance Data.

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 proper 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 twisting,
upsetting, upsetting while bending, upsetting for square corners, punching,
bolt making, welding, chain making, and the construction of hooks and ring
bolts. The work in steel includes drawing, forming, welding, refining and
tempering, and spring and tool making. Training is given in the use of
the power hammer; and drop forging is also included.

2'901. Forging. Similar to 2'90.
2'902. Forging. Similar to 2'90.
2191. Foundry. Instruction is first given in cutting over and tem-

pering sand and t e use of moulders' tools, making two and three-part
green sand moulds and making, baking, and testing cores. Ramming,
venting, facing, spruing, use of risers, the clamping and weighing of moulds
stopping off, bedding, loose-piece moulding, and use of chills are considered
in proper order. This work is !nllowed by exercises in multiple and duplicate
production by use of snap flasks, slip jacket and machines, such as the
power squeezer, hinged turn-over, and jarring stripping plate moulding
machines. The mounting and gating of wood and metal patterns on plates,
the use of follow boards, and making of sand and plaster matches is
described and illustrated by examples. Castings are first made in white
metal for practice, then in brass and in cast iron, when the students are
taught pouring and the running of metal furnaces. The laboratory work
is supplemented by illustrated lectures on loam, large floor and sweep
moulding, steel and aluminum casting, foundry appliances and modern
methods of production. Textbook: Notes prepared for class.

2'911. Foundry. Covers part of 2'91.
2'912. Foundry. Similar to 2'91.
2'92. Pattern Making. .Begins with the elements of joinery and

wood-turning and leads to work in pattern making. The exercises include
sawing, planing, chiseling, boring, etc.; lIving out work; jig, band and
circular sawing; lathe work, including center, chuck and face plate turning.
Thorough training is given in the adjustment, use, sharpening and care
of wood-working tools, machines and appliances.

In the making of patterns and core boxes, the principles of moulding
are carefully considered. The projects include patterns of pipe-fittings,
valves, pulleys, gears, hangers, machine parts, etc. The laboratory work is
suppemented b illustrated lectures on the construction and foundry
application of so d, split and loose-piece patterns; large complete, part and
skeleton patterns for floor, loam and sweep work; master and metal
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patterns; mounting of patterns on plates and their preparation for use on
moulding machines. Textbook: Notes prepared for class.

2'941, 2942. 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 given in general
machine work, meluding centering straight and taper turning and fitting,
screw cutting, chucking, finishing, drilling, tapping, cylindrical grinding
plain and index milling and gear cutting.

2951. Machine Tool Laboratory. Instruction in machine processes
and the use of hand tools is given by lectures and demonstrations, sup-

plemented by notes and textbooks. Each student is assigned problems
ivolving laying out work, both hand and pneumatic chipping and drilling,
filing and fitting cast iron and steel parts, alignment and babbitting of
bearings, scraping machine slides, steam pipe fitting by hand and machine,
hardness tests of metals with scleroscope, tapping, grinding drills and
other tools by hand and machine; centering, squaring, straight and taper
turning and fitting, screw cutting, finishing and polishing, gear cutting,
mandrel making, hardening, tempering, grinding, and electric and oxy-
acetylene welding. Special attention is paid to cutting angles 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: Advanced Machine
Work, Smith.

2'952. Machine Tool Work. A continuation of 2'951. Includes
planing flat and angular surfaces, keys and keyways, tool making, harden-
ing and case hardening, oil and color tempering, grinding and lapping,
making taps, 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,
automatic gear cutting machine, gear shaper, thread milling machine and
broaching machine. Instruction is given in the use of gages for the stand-
ardization of machine parts, standard precision measuring machine,
contour measuring machine, lead test indicator and measuring with light
waves. Textbook: Advanced Machine Work, Smith.

2'96. Machine Tool Laboratory. Covers part of 2'951 including
instruction in mechanical processes, both hand and machine. Textbook:
Advanced MacHne Work, Smith.

2'961. Machine Tool Laboratory. Covers a small portion of 2'951.
Textbook: Advanced Machine Work, Smith.

2'971. 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
grinding, eccentric turning, tool making such as making mandrels, taps,
hardening and tempering. Textbook: Advanced Machine Work, Smith.

298. 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, telephone apparatus,
sewing machines, uses of aluminum and aluminum alloys in machine
parts and appliances, die castings, pressed metal, tubing, pipe, pipe fittings
and valves, machine tools, clocks, watches, cash registers, firearms, phono-
graphs, radio apparatus, typewriters, conveyors, agricultural machinery,
automotive construction. Estimating cost of production is considered.
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2'981. Manufacturing Processes. Embraces methods of constructing
automobiles, trucks, busses and tractors. It 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.

MINING, METALLURGY AND GEOLOGY
Mining Engineering and Metallurgy. Course II.

The study of Mining Engineering and Metallurgy covers such a large
field of technical endeavor that the courses given cannot follow the details
of the several branches. The aim of all 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, metallurgy, metallography and assaying. With these are
interwoven auxiliary courses in physics, chemistry, mineralogy, geology,
and in civil, mechanical and electrical engineering. All students in the
department follcd the same studies for the first and second years; differ-
ences in the cotiorn become marked in the third and fourth years.

There are two options. The first covers mining engineering, but it
is also sufficienau broad to allow the graduate to enter metallurgical work
if necessary. Option 2 is designed for the metallurgist and emphasizes
the fundamental sciences and arts on which metallurgy depends. A short
course in elements of mining is, however, included, and options allow the
taking of lectures on geology and mineral deposits. Opportunity is offered
for advanced studies leading to the degrees of Master of Science and Doctor
of Science.

8*01. Mining Methods. Includes a study of prospecting and
exploring with applications of churn drilling, diamond drilling and magnetic
surveying; mineral land titles; explosives, mining development, rock
excavation, tunnelling and shaft sinking; 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,
aerial tramways and cableways. Textbook: Peele, Mining Engineers
Handbook.

802. Mining Methods. A continuation of 3-01 including the study
of such subjects indicated under 3*01 as have not been completed in the
first term; also, mine production with description of underground mining
methods and selection of the proper method; special types of mining, as:
Coal mining, steam shovel mining, dredge operations on alluvial deposits,
hydraulic mining and petroleum, salt and sulphur wells.

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; in uiry into the principles of smelting
contracts. Textbook: Finlay, Cost o Mining.

804. Mining, Principles of. The 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; standardization, adminis-
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tration, depreciation and depletion; also the consideration of health,
welfare, safety, and accident prevention, mining regulations and employers
liability insurance. Textbook: Hoover, Principles of Mining.

8'05. Mining, Elements of. Designed for students in metallurgy,
geology, chemical engineering and others who are interested in ores or
minerals, which may be the raw materials of their industries. The subjects
treated in the lectures are mining methods, including exploring, sampling,
development and production; mining equipment, as air compressors,
hoists, machine drills, underground and surface transportation; and laws
relating to mining. Textbook: Young, Elements of Mining.

8'061, 8'062. Mining Engineering, Advanced. Planned for graduate
students who have had some experience in mining practice and mining
engineering, and who desire to do advanced work in some branch of the
subject not specifically covered by other courses scheduled. The student is
expected to make his own choice of the special division of the subject and
of the allotment of time. The latter may be devoted variously to lectures,
conferences, assigned readings, library studies, drawings, computations
and written reports. In case a student elects to do work in a branch requir-
ing less than the 195 hours assigned, he may register for a shorter number
of hours under the same title.

8'08. Mining Practice. Given at the Summer Mining Camp at
Dover, N. J. Fi' days in the summer of 1925 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.

3'09. Mining Law. The history interpretation and application
of the United States mining law for graduate 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.

8'12. Mining Economics, 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 incidents 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
and typical mill flow sheets. It is aimed to correlate the lectures with
3'22. Textbook: Richards' Textbook of Ore Dressing.

3'22. 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, flotation machines, etc. 6 ne 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 preparation of written reports which are discussed at the weekly
seminars.



8$28. Ore Dressing. Lectures and laboratory; the lectures embody
the principles of wet gravity concentration, flotation, amalgamation and
magnetic separation. The most important crushing and concentrating
machines of interest to the metallurgists are treated briefly. The labora-
tory work covers three seven-hour periods for three weeks, and three
seminars of one hour; it is practically identical with that of 3'22 with
the exception that lack of time prevents the student from cleaning up his
products and preparing reports. Textbook: Richards' Textbook of Ore

resssag.
8'241, 8'242. Ore Dressing, Advanced. Somewhat variable in scope

and time allotment. Devoted to lectures, conferences and assigned readings
in continuation of 3'21.

81261, 8'252. 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 as study of reagents, selective flotation, and appl ation to
oxidized ores.

8326. Ore Dressiag, Economics. Conferences and problems involv-
ing the various factors of equipment costs, operating cost, efficiency of
operation and profit.

8'271, 8'272. Ore Dressing, Design. Design of flow-sheets and
lay-out of mills; usually includes a special problem of mill design to cover a
set of stated conditions.

8'81. Fire Assaying. One lecture, one recitation and one four-hour
laboratory exercise a week. In the lectures are discussed the sampling of
ores and bullion, the assaying of ores for gold, silver and lead, and of
bullions, solutions, matters and miscellaneous furnace products. The fire
assay of copper, tin, mercury and platinum is briefly discussed.

Typical ores, bullions and solutions are used for analysis; the impor-
tant standard methods are covered. Stress is laid upon the accuracy of
results and the neatness of work and of notes. Textbook: Bugbee, Fire
Assa nf. Fire Assaying and Metallurgical Laboratory. A composite
subject; consisting of elementary work in fire assaying followed by brief
laboratory work in fire metallurgy.

Fire assaying covers only the assay of ores for silver, gold and lead.
The work in fire metallurgy includes the roasting of copper ores and the
refining of metallic copper. May not be given unless six or more apply.
Textbook: Bugbee, Fire Assaying.

8'881, 8.882. Fire Assaying, Advanced. The theory and practice
of fire assaying, which includes practice with works methods for gold and
silver; the fire assay for tin, mercury and members of the platinum group
of metals; also a certain amount of research.

8'41. Metallurgy: Copper, Lead, etc. The principles of the subject
are covered in thirty lectures. The remainder of the time is used in the
library and laboratories. The laboratory work, which so far as possible
is co-ordinated with the lectures, consists of various roasting, sintering,
smelting, and leaching tests followed by a discussion of the economic
application of the results obtained. Textbooks: Hofman, Metallurgy of
Copper~ Metallurgy of Lead.

8411. Metallurgy: Co per, Lead, etc. The lectures are given
simultaneously with T41. he time for laboratory and library work is
somewhat shortened. Textbooks: Hofman, Metallurgy of Copper; Metal-
lurgy of Lead.

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 sinc, aluminum, fuels and refractories. The laboratory work is

CATALOGUE 111



112 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

confined to twenty-five hours. Textbooks: Hofman, Metallurgy of Copper;
Metallurgy of Lead; General Metallurgy, Zinc and Cadmium.

8'42. Metallurgy: Gold and Slver. 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 Stsel. The physical and chemical
properties of iron, steel and alloy steels, and the production and treatment
of pig iron, cast iron, wrought iron, steel, etc. Stress is laid in the classroom
mainly on principles; the processes being given in outline and studied in
detail in assigned references to books and journals. The lectures are
supplemented by plant visits which are covered by subsequent reports
and seminars. Textbook: Stoughton, Metallurgy of Iron and Steel.

8'481. Metallurgy: Iron and Steel. The lectures are simultaneous
with 3'43, but less time is devoted to library work and plant visits. This
subject is recommended for army and navy officers requiring a knowledge
of iron and steel for ordnance or structural purposes. Textbook: Stoughton,
Metallurgy of Iron and Steel.

8'82. Metallurgy: Iron and Steel. The class work is simultaneous
with 3'3. Library work and plant visits are omitted. Textbook: Stoughton,
Metallurgy of Iron and Steel.

8'44. 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
electra-metallurgical processes and considers typical metallurgical appa-
ratus. In zinc and minor metals the work supplements that given in 3'412.
Textbook: Hofman, General Metallurgy, Zinc and Cadmium.

8'45. Metallurgyt Heat Treatment of Steel. Takes up the heat
treatment of steel and includes some discussion of furnaces and equipment.
The lectures are supplemented by plant visits and library work covered
by seminars and reports.

846. 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, zine, aluminum, antimony, tin and nickel. The
discussion covers sources1 methods of extraction, physical properties of
metals, principal uses, orgin and effect of impurities, refining, mdustrial
alloys, etc. Elective in third or fourth year.

8'501, 8'02. Metallurgy: Iron and Steel, Advanced. Class work,
conferences, plant visits and library work, aimmg to supplement and to
give a more detailed knowledge of the subject than is possible in the
undergraduate courses.

8'11, 8'512. 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.

8'21e 8522. General Metallurgy, Advanced. A combination of
class worki, conference and reading, in which students who have had the
undergraduate course in General Metallurgy can carry further their study
of the subject as a whole, or of several of its branches.

8'581, 8'582. Non-Ferrous Metallurgy, Advanced. Designed for
graduate students who wish to make a detailed study of the metallurgy
of one or more of the non-ferrous metals. L ,itude is allowed the student
in his choice of subject, as for instance, lead, copper, gold, silver, etc.
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8*56. Metallurgical Plants. )rafting room, library and conference
work. Details of apparatus, plantrrangement and operations are studied
and j 'esented at occasional semins.

360. Plant Visits. Consistof one week spent in visiting metallur-
gical plants in New Jersey and Earn Pennsylvania. It is required of men
expecting to register for Metallur 3'41, 3'411, 3-43, or 3'431. They will
meet an instructor at a designatedlace about one week before the opening
of the fall term.

861. Metallography. laroom and laboratory work. Covers
the properties of metals, the cstitution of alloys and metallurgical
compounds, and the influences)f thermal treatment. The laboratory
exercises cover the preparation ad microscopical examination of samples
of different grades of iron and stal, and of some of the principal industrial
non-ferrous alloys; they includ the study of changes in structure by
mechanical stress and heat trtment, and the preparation of micro-
photographs. Textbooks: DeschMetallography; Hoyt, Metallography.

8'65 , 8152. Metallograpy, Advanced. A combination of con-
ference, reading and laboratorywork for students who have had under-
graduate work in metallograpk and wish for more detailed study in
separate branches of the work.

ARHITECTURE
(Including the Divion of Drawing. See page 159.)

Two professional options tre offered by the Department: (1) Archi-
tecture, (2) Architectural Engieering. The graduates of each option are
equipped to assume their diering professional responsibilities entirely
independent of one another, tough modem practice will frequently bring
them together with a better inderstanding of the other's problems than
would have been possible %thout the background of courses that they
have taken in common.

The teaching of these two options has steadily developed under the
conviction that the ever widning field of professional opportunity offered
ample scope for each. It cosequently has seemed fundamentally unsound
to graduate students in eiter option with the impression that they were
qualified to assume the obltations of the other.

Certain subjects are olviously and properly taught in common, such
as English and history, conomics, drawing, mathematics, mechanics,
descriptive geometry and perspective; certain professional and semi-
professional subjects, as hstory of civilization, art and architecture, and
philosophy of architectue, office practice, professional relations and
lectures on building consruction. The more highly specialized subjects
pertaining to the distinctve characteristics of the two options are neces-
sarily taugh separately.

In all professional Nork the methods of instruction are, so far as
ossible, indvdual. En in such subjects as Architectural History and
uropean Civilization aid Art, which must be presented in the lecture

room, written exercisesand required personal conferences keep the instruc-
tor in touch with the irogress of each student. In the subjects of Design
and Freehand Drawmt individual criticism and correction form to a very
large extent the basis f instruction.

As we believe thtt the function of the architectural school is to give
training in fundamertals, our efforts are concentrated upon imparting to
the student a very :lear understanding of the general principles of the
subject, and upon t-aining his powers of analysis and application. It is
believed undesiratle, in fact dangerous, to spend too much time upon the
hampering limitations of ordinary practice before the student has acquired
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sufficient knowledge of the subject to iscriminate between the general
and the special case.

Daily progress and attention to worare insisted upon, and the results
of class exercises during the term are cisidered quite as trustworthy a
measure of a student's development antpower as are the formal exami-
nations.

The student is strongly advised to rend a part of the summer vaca-
tion in an office. The experience that heets there of practical problems
and conditions will be a great aid to himi a clearer understanding of the
value of his school work.

4'012. Freehand Drawing. Elemitary instruction in careful
observation and accure.e sketching in encil from simple models and
simple architectural detrils. Accuracy of roportion, simplicity of presen-
tation, and unity of the whole are emphased

4'021 4'022 Freehand Drawing. Aontinuation of 4'012. Includes
drawing ?rom the cast and architectura ornament in charcoal and in
wash; also quick sketching direct from thdiuman figure.

4'031,4'082. Freehand Drawing. Aontinuation of 4022. Drawing
from the nude, memory drawing, and dirt pen-and-ink sketching from
the figure

4t041, 4'042. Freehand Drawing. A ontinuation of 4'032. Drawing
from the nude, memory drawing, and diret pen-and-ink sketching from
the figure.

4'0)51, 4'052. Freehand Drawing and lecorative Design. Advanced
work open only to students who have passi 4-042. The students make
life-size drawings from the nude, and stud: the principles of decorative
figure design. Also includes outdoor sketchin from architectural subjects.

4'06. Graphics. The fundamental cnceptions of orthographic
projections and fundamental problems on lhes, planes and solids with
supplementary exercises in the application ofthe principles of descriptive
geometry to problems of an architectural nitre. Given by short lectures
and individual classroom instruction. Textbok: Kennison and Bradley,
Descriptive Geometry.

4'071, 4'072. Modelling. Aims primaril: to develop the student's
sense of a third dimension in his study of %rchitectural composition.
Given by means of sketch exercises in modelingwax upon a given program
of an architectural character.

4081, 4082. Color; Theories and Exercies. Aims to familiarize
the student with the various theories of color, bth scientific and aesthetic,
and to give him practice in the use of color. Give, by lectures and exercises
in the nature of architectural design problems n which the dominating
interest is color.

4'091, 4'092. Celor; Theories and Erercies. A continuation of
4-081, 4'082 the , ms being of a more advaned character.

4'11. Shades a Shadows. Planned to give the fundamental
knowledge necessary for casting the conventiona. shadows employed in
architectural design. Given by means of drawing-rkom work in the nature
of test exercises based on textbook preparation. Covers the application
of descriptive geometry methods and also short mthods of construction
useful in practice. Textbook: Notes on Shades and Shtdows, H. W. Gardner.

4'12. Perspective. Lectures and classroom emrcises. Considera-
tion is given to the fundamental phenomena of aplearance, the general
theory of conical projection and its application to penpective, the method
of revolved plan upon which all shorter methods art based, curves and
apparent distortion. The subject is continued with -Ae study of direct
division, direct measurement, relations between lines tnd points in the



CATALOGUE

vanishing-point diagram, the cubic system, method of perspective plan,
and shadows. Textbook: Principles of Architectural Psrspective, Lawrence.

4120. Office Practice. Lectures and exercises in the drafting-room,
to illustrate the principles governing the making of working drawings
details and specifications. Plans of executed work are examined and
discussed, and, wherever practicable visits are made to the buildings
under discussion. The character and use of building materials are dis-
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 durig his
vacation periods.

4'21. Office Practice. An analysis of the methods followed in
architects' offices in the p reparation of plans and specifications as well
as details for a good building, accompamed by weekly visits to such a
building under construction in or near Boston.

4-2. Office Practice. For description see 4-20.
41'41, 442. Professional Relations. Designed to given 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 p art in the discussions and to express
their personal opinions. Textbooks: Handbook of Professional Practice,
Aenlcan Institute of Architects; Law of Architecture and Building,
Clinton H. Blake, Jr.

4'2. Estimating. Designed to give the students some knowledge
of the methods used n making estimates of cost as applied to building.

4'811, 4'812 Theory of Architecture. Lectures supplementing the
various courses in design and closely related to them.

4'821, 4'822. Theory of Architecture. A continuation of 4'312.
In addition, the students are given exercises in preliminary sketches in
preparation for the corresponding course in design performed as part of
the work in design.

4'881, 4'882. Theory of Architecture. A continuation of 4'322.
4'411, 4'412. Architectural History. A series of lectures, illustrated

by the stereopticon, covering the periods of Egyptian, Assyrian, Persian
Greek and Roman architecture. Supplemented by reference reading and
sketching.

4'421, 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 is required.

4'461, 4'462. European Civilization and Art. Rise of civilization
and of its westward expansion through the Mediterranean basin. The
rachl, 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 esthetic principles are dis-
cussed. As the students in Course IV have a specialized course in the
history of architecture, attention is here particularly concentrated upon
sculpture. The lectures are very fully illustrated by lantern slides, supple-
mented by collections of photographs and by reference to the original
works and casts contained in the Boston Museum of Fine Arts. Text-
books: Breasted, Ancient Times; Tarbell, Greek Art.

115
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4'471, 4'472. European Civilization and Art. A survey of the
civilization and art of the later Hellenic and Roman world is followed
by outlines of medieval history. Method and apparatus as in 4'462 of
which this forms a continuation. Textbook: Breasted, Ancient Times.

4'481, 4'482. European Civilization and Art. Modern painting:
a study of its development, problems, predominant influences, from the
Renaissance to the present time.

4'49. History of Renaissance Art. A short consideration of its
relation with medieval art and its consecutive phases in architecture,
sculpture, and painting.

4'52. Philosophy 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
in design in furnishing a resum6 of the fundamental principles of archi-
tecture and its relationship to civilization and the other arts allied with
architecture.

4'61. Landscape Architecture and Town Plavoing. Intended to
acquaint the students with the principles characteristic of problems peculiar
to the landscape architect and town planner, the purpose being to so equip
the architect that he may the better cooperate 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
drafting board.

4'712. Design I. Given by means of individual instruction in the
drafting-room and by 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 prec-
edent. It also serves to teach the student the principles and methods
of architectural drawing and rendering. Textbook: Esguie, Five Orders of
Architecture.

4'721, 4'722. Design I. A continuation of 4'712 and includes the
beginning of the study of principles of architectural composition by means
of problems. Textbook: Gromort, Elements of Classic Architecture.

4'781, 4'782. Design M. A continuation of 4'722. Extends the
instruction in the principles of architectural composition to buildings
of simple requirements and varied character. Includes making preliminary
sketches in a period of 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, 4142. Design IV. A continuation of 4'732, 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.

4'751, 4-782. Design V. A continuation of 4142 in methods the
character of the problems being of an advanced nature. It includes the
preparation of the thesis required for the degree of Master in Architecture.

4'781, 4'782. Planning Principles. Recognition that good planning
is based upon a logical relation of the parts of a building to one another is
the foundation upon which this subject rests. The demonstration by lecture
and in the drafting room will show that this principle applies equally well
to the small private house and to the complicated industrial plant.4'80. Building Construction. Lectures and recitations 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 ol different kinds
of material.
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4'811. Constructive Design. Devoted to the methods of analysis
and computation required in elementary architectural construction, treating
of the theory of construction, loads, reactions, the design of beams, columns
and various details, a wooden roof truss, slow burning construction. Text-
book: Mimeograph Notes.

4'812. Constructive Design. A continuation of 4'811 including
simple steel framing, the plate girder, and the elements 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
o& 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.

41911. 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.

4'012. Structural Design. A continuation of 4'911 including the
analysis and design of a wooden rf4 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.

4'922. 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 Geology, and in those
of Mining, Sanitary, Electrochemical and Chemical Engineering and in
Option 3 of the Curse in Engineering Administration. It includes
Analytical, Theoretical, Organic and Industrial Chemistry, as well as
opportunity for elective courses in such specialized lines as gas, oil, air,
water, food, sugar and proximate technical analysis. In all of these sub-
jects classroom instruction is combined with laboratory work. Students
in the course in Chemistry devote, as a rule, more time to these subjects
than students in other courses, and their work is, accordingly, somewhat
more advanced.

Opportunities for research work under the direction of the instructors
in the various branches enumerated above are unusually extensive, and
the general and special laboratories are well equipped for advanced work
of this character.
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The aim throughout all the courses of chemical instruction is to teach
the student self-reliance, to inculcate habits of accurate thought and work,
and to afford such a training as will fit him to cope successfully with new
scientific and technical problems.

5-00e. Chemistry (Entrance). For description see General Informa-
tion Circular.

5'01, 5-02. Chemistry. The fundamental principles of chemical
science and the descriptive chemistry of the more common elements and
thei: 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 applications of chemistry to engi-
neering problems. Textbook: For the Chemical group: Blanchard and
Phelan, Synthetic Inorganic Chemistry. For the Engineering group: Norris,
A Textbook of Inorganic Chemistry for Colleges.

5'06. Inorganic Chemistry. Aims to study in a comparative 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 accom-
pany change in valence are discussed. Attention is given, also, to the more
important results of recent investigations in inorganic chemistry.

5'08. Preparation of Inorganic Compounds. Some of the interesting
compounds not usually mentioned in elementary courses on inorganic
chemistry are discussed and prepared. Considerable 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 students
will be permitted to take the subject, if they desire.

5'09. Theories and Applications of Catalysis. The lectures will
include a critical discussion of our present knowledge regarding the mech-
anisin of catalysis and factor 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 principlesinvolved 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:
Qualitative Analysis, A. A. Noyes; Analytical Chemistry, Vol. I, Tread-
well-Hall.

5101. Qualitative Analysis. Similar to 5'10 except for reduction
in the hours of laboratory exercise.

5'11. Qualitative Analysis. Abridgment of 510 designed for
students not specializing in chemistry.

5'12. Quantitative Analysis. Elementary volumetric analysis. The
work is regarded as a preliminary training for the more advanced work
and the time is spent upon simple quantitative analyses which are typical
of the subdivisions 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
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stoichiometry and the modern theor of solutions as applied to quantita-
tive analysis. Textbook: Quantitak Analysis, Talbot; Calculations
Analtical Chemistry, Hamslton andimpson; Analytical Chemistry, Vol

, readwell-al.
5*121. Quantitative Analysis. milar to 5'12 with slightly increased

time assignment.
5,18. Quantitative Analysis. continuation of 5'12 dealing with

gravimetric analysis.
5,181. Quantitative Analysis. 'ilar to 5'13 with slightly decreased

time assignment.
5182. Quantitative Analysis. iridgment of 5'13.
5'14. Quantitative Analysis. Tiprinciples involved in the methods

of analysis are discussed in detail andhe applications of w11ese principles
to problems other than those being rried out by the studnt in the
laboratory are also considered.

The laboratory work includes theialysis of silicates, minerals, o.
alloys and industrial products. The struction is primarily to fit the
student to judge intelligently of the laptability and accuracy of the
processes employed, rather than to fuieh detailed directions for specific

aaye, and to afford him some geral experience with the methods
emploed for the accurate and rapidontrol of commercial products.

Tetok: Quantitative Analysis, Fa3 Analytical Chemistry, Vol. II,
Treadwell-Hall.

5'16. Analytical Chemistry. Arrated for fourth year students who
are admitted to X-A. The lectures gil instruction in special analytical
processes which are met with in plan practice. The laboratory work
affords experience in rapid, accurate, comercial methods and is designed
to train a small group of students to calr on efficiently a large number of
analyses of the same kind without specd or expensive apparatus, and to
meet laboratory conditions of the praice school in X-A. Textbook:
Special Notes and References.

5'17. Methods of ElectrochemicdAnalysis. The theoretical and
practical applications of electrochemicL analysis, including electrolytic
separations, conductometric and potentienetric determinations and some
electrolytic syntheses. Particular atletion is paid to electrometric
titrations and to various other oxidatm-reduction and precipitation
methods.

5'8 Advanced Qualitative Anal~is. Includes the testing of
methods and procedures used in the detectm of the less common elements,
such as tungsten, vanadium, molybdenurr~palladium, cerium, etc., which
are not provided for in the usual scheme of qualitative analysis. Some
commercial products containing these raer elements are analyzed and
particular attention paid to the interpretaon of the results.

5'191. Chemical Literature. The pupose of the subject is to encour-
age the reading of current chemical hteture in German and French.
A textbook in German is used as a basisoor most of the recitations and
particular attention is paid to the chemic1 meanings rather than to the
exact literal translation. Students are rquired to read current articles
in both French and German periodicals andmake reports on the chemistry
involved. Some practice is given m lookng up chemical topics in the
literature.

s '192. Chemical Library Technique Designed to acquaint the
student with the jourals, books, patents, gverment reports, etc., which
are available to the chemist as sources of recorded chemical knowledge
and to teach him how to use them efficienty and effectively. In addition
to the survey of the literature of general, norgaic, orgaim, theoretical
and industrial chemistry, instruction in modern library practice and
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methods of abstracting and indig will be offered, illustrated with
numerous practical problems to gi-opportunity for training in the actual
use of library facilities.

5'20. Water Supplies. Labstory practice in the chemical examina-
tion of potable waters and of sewes; and lectures in which the methods
of analysis and the sanitary silficance of the results are discussed.
Textbook: Woodman and Norton,ir, Water and Food.

521. Industrial Water Anal-s. A study of the methods of selection
and treatment of water for indusal purposes. Special attention is given
to the analysis and treatment of iler waters.

5'22. Water Supplies and Notes Disposal. The chemical problems
involved in modern niethods of oction and treatment of potable waters
and the dispopwi and the purigtion of wastes. Textbook: Woodman
and Norton. Ar, Water and Foo,

5.9. Chemistry of Foods. in introduction to the methods generally
ein.Aoyed in determining the aracter, purity and nutritive value of
.ommon food materials. The eent, character and legal status of food
adulteration are discussed, andnalyses made of typical food products.
Textbook: Woodman, Food Analis.

5'251. Chemistry of Foods Abridgment of 5'25.
5'26. Food Analysis, Adva:ed. Illustrates the manner of attacking

the chemical problems arising L connection with State and municipal
food control. In addition to te laboratory practice, each student is
expected to present in conferee a detailed written report concerning
some particular food materialts forms of adulteration and the most
rapid as well as systematic meod of detecting them, accompanied by
actual figures obtained in theaborato r. Some attention is devoted
also to the system of food insp iion an to a critical study of methods
of food analysis. Textbook: Wornan, Food Analysis.

5'27. Chemistry of Plani Lad Animal Life. The physical and
chemical properties of substancs occurring in plants and animals, such
as fats, carbohydrates, proteins,pirin and pyrimidine derivatives, antho-
cyanins, and alkaloids will be cnsidered, together with the chemical
reactions by which these substnes are synthesized and the changes of
composition which they undero. The physicochemical phenomena of
osmotic pressure, of adsorptionof diffusion and of the colloidal condition
will be discussed. Catalysis, netrality of cell contents, chemical co6rdina-
tion, chlorophyll, homoglobinfertilizers, chemotherapy, chemical struc-
ture and Pharmacological actmn, the proximate analysis of plant and
animal products, and the elerents of toxicological analysis will also be
considered. Reports of assigne topics will be required.

5'29. Optical Methods. Standardization of saccharimeters by
quartz-plate readings; determations of specific rotary power, double
polarization, the quotient of urity; and practice in the calculations of
optical analysis, with special iference to the use of the polariscope and
refractometer as applied to sgars, starches, essential oils and the like.
Textbook: Rolfe, The Polariscebe in the Laboratory.

5'80. Proximate Analysis The student selects a subject, consults
the literature relating to it, pments the results of his reading before the
class for criticism and suggeston, and then applies the method as thus
worked up, in the laboratory. Among the topics studied are alkaloids,
asphalt, oils of all kinds, paintspaper, inks, rubber, soaps, tanning materials
and the like. The subject is csigned to develop a critical spirit of inves-
tigation, rather than merely tc study the technique of analytical methods.

5'31. Gas Aalysis. Cnsiders the qualitative and quantitative
analysis of the varkaus gases, tie technical analysis of commonly occurring
gaseous mixtures, such as iluminating and fuel gas, gases from acid
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chambers and chimney gas, and the consideration of losses due to waste
gases. Textbook: Gill, Gas Analysis for Chemists, or Gas and Fuel Analysis
for Engineers.

5'82. Gas Analysis. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision.

5'88. Testing of War Gases. Embraces the manufacture and testing
of the different war gases and of absorbents therefor.

5'84. Engineerig 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 minera
oils, paints, varnishes, starch, sugar and explosives. Textbook: Rogers,
Elements of Industrial 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.

5'86. Testing of Oils. Mechanical and chemical testing of the min-
eral, animal and vegetable oils, with the purpose of detecting adultera-
tion, and of determining their applicability and their saf"-ty, from the point
of view of the manufacturer and of the insurance underwriter. Textbook:
Gill, Handbook of Oil Analysis.

5'37. 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, Highway Engineers' Pocket Book.

5'40. Special Methods. Use of the microscope, polariscope and
saccharimeter, refractometer, viscosimeter, turbidimeter, nitrometer and
precision centrifuge, and a study of their application to problems in tech-
nical practice. Neostyled Notes.

5'42. Metallography. The general methods used in the study of
alloys, the construction and interpretation of equilibrium diagrams and
the relations between the constitution of alloys and their physical prop-
erties are considered. The iron-carbon diagram is studied in detail with
its application to the heat treatment and the use of steel. Textbooks:
Willhams, Metallography; Fay, Microscopic Examination of Steel.

5'421. Metallography. Similar to 5'42 but with less laboratory
time.

544. Heat Treatment and Metallography. Laboratory conferences
given in the graduate year and arranged to familiarize the student with the
applications of metallography to industrial problems.

5'50. Organic Che stry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; it 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,
Outlines of Organic Chemistry.

5'501. Organic Chemistry. Lectures same as for 5'50 but includes
in addition one conference-recitation hour per week.

5'51, 5'52. Organic Chemistry I. 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: Cohen, Theoretical Organic Chemistry.

5,511, 5'521. Organic Chemistry L Closely associated with 5'51 and
5'52 and differing only in the greater emphasis placed upon compounds of
military importance.

121
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5'581, 5'582. Organic Chemistry II. For admission to this subject
students must have Qompleted 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.

814. Organic Chemistry III. Primarily a graduate course. Sup-
plements the instruction received by students who have the equivalent
of Organic Chemistry I. Important topics, varied from year to year, are

resented in lectures accompanied by assigned reading and discussion.
xbo (recommended, but not required): Meyer and Jacobson, Lehrbuch,

Volume II, part 3.
56. Organic Qualitative Analysis. A laboratory course for

advanced students in the use of systematic methods for the identification
of organic compounds, continuing through two terms. Textbook (recom-
mended, but not required): Mulliken, Identification of Pure Organic
Co ounds.

'166. 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.

8'57. Chemistry of 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.

5'581. 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 development of the color industry are systematically treated.

5'59. Determination of Chemical Constitution for Organic Com-
pounds. Aided by numerous illustrative problems drawn from classic
researches, many of the more practical general rnethods for establishing
the exact constitution of organic substances of previously undetermined
chemical structure are thoroughly discussed.

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, 5'612, '*62, 622. Organic Chemical Laboratory. Includes
three kinds of practice. (a) Organic preparations. In this the student
becomes familiar with the more common methods of manipulation and
the more important synthetic processes, while the application of theory
to the work in hand is constantly emphasized by regular conferences with
individual students. (b) Identification of organic compounds. This work
has a similar educational value to that afforded by qualitative analysis in
the inorganic field. Similar methods are pursued. (c) Ultimate analysis.
This ' s drill in combustion and the method of Carius.

8111, 8'613, 8621, 8'623. Organic Chemical Laboratory. Closely
associated with 5'61 and differs from it only in the emphasis laid upon
compounds of military value.

8614, 8624. Organic Chemical Laboratory. Laboratory practice
illustrating both synthetic and analytical organic chemical methods,
accompanied by conferences for discussion of work.

8'1. Organic Chemical Laboratory. Laboratory practice based
upon theoretical instruction given in 5'50. The kind and quantity of
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work is widely varied, according to the professional course which the
student is pursuing.

51381, 5'682. Advanced Organic Laboratory Practice. Special
methods. Synthesis. Includes catalytic reduction and dehydration,
tripheny1 methyl, use of ultra violet, micro experiment, etc. Illustrates
principles dicussed in 5'52. Questions are based on references to the
literature.

51651, 5'852. Chemical Principles I. Only the more important
general principles of chemistry are considered, but these are treated with
great thoroughness, 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 ener~ 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 principles 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 and ionization, of rates of reaction, of the eauilibrium-
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. Textbook: Sherrill, Laboratory Experiments on Physico-
Chemical Principles.

5'66. 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:
Sherrill, Laboratory Experiments on Physico - Chemical Principles.
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles.

571, 5872. 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 5-651, 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.

123
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1'68, 5'681. 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 priciples are illustrated and
emphasized by numerous problems.

6'69. Colloidal Chemistry. The behavior and properties of substances
in the colloidal state are considered in relation to the surface effects upon
which they largely depend. The topics discussed are surface tension,
adsorption, contact catalysis, Brownian movement, and methods of
preparation and properties of disperse systems, such as foams, emulsions,
suspensions, colloidal solutions and gels. The lectures are illustrated by
experiments. For general outside reading, which is required, specific
assignments are given to standard textbooks, and to the current chemical
literature for special topics.

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 instructing
staff will be admitted to the course after consultation with the instructor in
char W71. 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 a ly in time to arrange for it.

5'721, '172. Thermodynamics and Chemistry. Mainly for students
taking physical chemistry as a major.

5*781. Thermodynamics I: Free Energy. The thermodynamics of
chemical reactions is presented from the free-energy viewpoint. Definite
problems serve as a basis for discussion, and the equilibrium constants of
chemical reactions calculated at different temperatures. Textbook: Lewis
and Randall, Thermodynamics and the Free Energy of Chemical Substances.

5'782. Thermodynamics II: General Theory. The principal general
equations of thermodynamics from the entropy point of view are devel-
oped. The aim throughout is to emphasize the fundamental and general
aspects of thermodynamics.

5'741, 1'742. 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 1925-26.) Textbook: J. H. Jeans, Dynamic
Theory of Gases.

5*76T 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.

5'761, 8'762. Sub-Atomic Chemistry. Extends throughout the year
and embraces the following topics: The methods of separation and iden-
tification of the radio elements and physical methods of determining
atomic and sub-atomic masses and dimensions.

5*771, 5'772. Conference on Current Literature in Physical Chem-
istry. Reading and class discussion of books and articles dealing with
the more recent developments in physical chemistry and related topics in
physics.



5'78. Thermodynamics of Binary Mixtures. Considers not only the
theoretical and experimental aspects of binary mixtures, but also certain
other selected fields in thermodynamics, including the construction of the
Gibbs surfaces for pure substances and their binary mixtures; gas ther-
mometry; also thermomolecular pressure.

5'79. Radiation Chemistry. Lectures. The quantum theory is
presented and developed from the point of view of the chemist. References:
Foote and Mohler, The Or in of Spectra; Lewis, The Atom and the Mole-
cule; Current Journal Articles.

5'801. General Chemistry. Lectures on the fundamentals of inor-
ganic and of organic chemistry, the gas-law, vapor density, electrolysis,
the mechanism of reactions, etc. Particular attention is given to principles
important for an understanding of the manufacture and functioning of
explosives, and these are illustrated by problems. Important technical
processes, the manufacture of sulphuric acid, nitric acid, chlorine, chlorates,
ammonia, the fixation of nitrogen and the distillation of coal tar and of
petroleum, are treated in detail. Textbook: Modern Inorganic Chemistry,
J. W. Mellor; Organic Chemistry, J. F. Norris.

5'802. General Chemistry. Lectures on the manufacture, testing,
and use of powder and explosives. Their chemical properties are discussed
in their bearing upon availability, method of manufacture, manner of
storage and of use. Black powder, nitrocellulose powders, nitroglycerine
powders, flashless powder and fiashless charges, fulminate, oxide, primers,
high explosives, aromatic nitro-compounds and those derived from other
sources, dynamite, chlorate explosives, and pyrotechnic devices are con-
sidered. Textbook: Printedand
.Ex plosives, Davis. Nts oreo ntuto nPwe n

81. General Chemistry Laboratory. To accompany 5'801 and
5'802. Exercises in general iorganic and organic chemistry and in the
preparation and testing of explosive substances. Analysis of black powder
and smokeless powder, preparation of picric acid, TNT, tetryl, etc., heat-
test, etc. One or two afternoons will be devoted to practical experiments
on the force of explosives, their sensitiveness to shock. The subject famil-
iarizes the 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 application of X-rays to crystalline
Structure, Metallography and Photo-elasticity. Textbook: Millard,
Physical Chemistry for Colleges.5'88. 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 topics, however, are
discussed in detail: such as the numerical solution of physical-chemical
equations, criteria for detecting chemical change, hydrogen electrode
and indicator applications and the Donnan Equilibrium. Notation of
the differential calculus will be used without requiring technical skill in
the use of mathematics.

5'84. Quantum Theory Applications. The historical development
and applications of the quantum theory to problems in physics and chem-
istry. Material for discussion will be taken from the text named below,
supplemented by various articles and monographs. Given in alternate
years (offered in 1925-26). Textbook: Sommerfe "s Atcmic Structure
and Spectral Lines.
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5'85. 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.

5'90. Research Problem. The laboratory problems assigned in this
course 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 laboratory must be presented for
acceptance. The student may select a problem in inorganic, organic or
physical chemistry, as he may prefer.

5'98. History of Chemistry. Historical development of the science
and a study 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 classical investigations.

5'95. Thesis. (Course V.)
5196. Thesis Reports. Classroom 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.

5'98. Research. The research required as a part of the requirements
for any of the advanced degrees may be taken in any of the following
divisions of the Department: inorganic, physical, organic, or applied
chemistry.

5'991 5'992. Research Conferences in Physical Chemistry. The
investigations in progress in the laboratory are presented for discussion.

5'098 5'994. Research Conferences in Organic Chemistry. The
investigations in progress in the Research Laboratories of organic chemistry
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
development and the advancement of the electrical arts. Coordinated
with this instruction in the theory of electricity and magnetism, and
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, ecouimy of time, and
precision of results.

The unusually extensive equipment of the Augustus Lowell Labora-
tory of Electrical Engineering makes it possible to familiarize the under-
graduate student with the various types of apparatus and the engineering
methods with which he will be brought into contact in his later professional
work, and also affords o ortunity for graduate students to carry out
original investigations. Te latter opportunities are enhanced by the
large libraries and research laboratories of the Department.

Excursions to important industrial works with which the vicinity of
Boston abounds keep the students in touch with present practice in
electrical engineering.

In Course VI-A the instruction and experience in shop processes and
shop management are added to the scientific instruction of Course VI.

The Optionin Electrical Communication is exhibited on page 49.
6'00. Principles of Electrical Engineering (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 Piectrical Enginering.
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601. Principles of Electrical Engineering (Direct-Current Machinery
and the Preliminary Work of Alternating Currents). Recitations and
supervised problem work. Principles underlying the constiuction and
performance of direct-current machinery. Alternating currents including
vector representation and the use of complex quantities, effective values,
power, non-sinusoidal waves and series circuits. Textbooks: Langsdorf,
Principles of Direct-Current Machines Lawrence, Principles of Alternating
Currents; Lyon, Problems in Electrical Engineering.

6'02. Principles of Electrical Engineering (Continuation of Alter-
nating Currents. Alternating-Current Machinery). Recitations and super-
vised problem work. Continuation of single-phase alternating currents,
polyphase alternating currents, transformer and preliminary work on
alternator. Textbooks: Lawrence, Principles of Alternating Currents;
Lyon, Problems in Electrical Engineering; Lawrence, Principles of Alter-
nating-Current Machinery; Lyon, Problems in Alternating-Current
Machinery.

6'08. 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 machinery for the generation and distribution 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
Electric Power Transmission and Distribution.

6'04. Principles of Electrical Eng> eering (Electric Power Trans-
mission and Distribution). Recitations and supervised problem work.
Skin effect, corona, hyperbolic function solution of long line problems,
graphical methods, circle diagrams, transients, system stability, solution
of networks. Insulator stresses and insulation breakdown. Mechanical
stresses in transmission lines, sag and tension calculations.

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, Principles of Electrical Engineering.

6'07. Principles of Electrical Engineering (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, Principles 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.

*09. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and supervised
problem work. Continued study of alternating-current machinery and
problems involved in electric transmission of energy.

6'101. Principles of Electrical Engineering (Electric and Magnetic
Circuits). First half of 6'00, given at works of cooperating company.
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6'102. Principles of Electrical Engineering (Magnetic and Dielectric
Circuits). Last part of 6'00.

6'108. Principles of Electrical Engineering (Direct-Current Machin-
ery). First'half of 6'0L. Given at works of co6perating company.

6104. Principles of Electrical Engineering (Direct-Current Machines
and Principles of Alternating Currents). Last half of 6'01 and first part
of 6'02.

6'105. Principles of Electrical Engineering (Alternating-Current
Principles). First part of 6'02. Given at works of cooperating company.

6*106. Principles of Electrical Engineering (Alternating Current
Machines). Similar to 6'03.

6'107. Principles of Electrical Engineering (Transmission). First
half of 6'04. Given at the works of the co6perating company.

6'111. Principles of Electrical Engineering (Electric, Dielectric and
Magnetic Circuits). Similar to 6'00. Textbook: Timbie and Bush,
Prnciples of Electrical Engineering.

6,112. Principles of ElectricalEngineering (Direct-Current Machines.)
First part of 6-01. Given at the works of coOperating company.

6'118. Principles of Electrical Engineering (Direct-Current Machines
and Principles of Alternating Currents). Last part of 6'01 and first part
of 6'02.

6'114. Principles of Electrical Engineering (Transformers). Last
part of 6'02. Given at the works of cooperating company.

6'115. Principles of Electrical Engineering (Alternating Current
Machines). First part of 6'03.

6'116. Principles of Electrical Engineering (Transmission). Last
part of 6'03. Given at the works of the cooperating company.

6'117. Principles of Electrical Engineering (Transmission). First
part of 6'04.

620. Electric Transmission Equipment. Design, construction and
characteristics of the equipment employed in the transmission of electric
power.

6'21. 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
motorization.

61221. Central Stations. Deals with the thermal and electrical
principles, the study and projection of load curves, the economic con-
siderations affecting the selection of site and machinery and the arrange-
ment of plant, and a statistical analysis of the cost of electric energy.

6'222. Central Station Design. Lectures dealing with the design,
construction and operation of electric-power generating stations, accom-
panied by relevant problems in engineering economics.

6'28. Electrical Equipment of Buildings. Lectures on the design of
electric wiring, lighting and elevator systems for buildings. Textbook:
Cook, Interior Wiring.

624. 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.

6251. 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.
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6*252. Electric Machinery Design. Design of synchronous and
induction machinery, primarily a continuation of 6'251 but also complete
within the term.

6*27. Illumination. Lectures and discussions, dealing with pro-
duction, measurement and utilization of light together with a survey of
the bearing of lighting on industrial production, sanitation and factory
welfare, industrial codes, street lighting and headlighting. Textbook:
Cady and Dates, Ilumina' Engineering.

6'281. Principles of Wie 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.
In the laboratory measurements of current and voltage distribution are
made on artificial lines, and a comparison is made with results deduced
theoretically.

6'282. 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
to the thermionic or triode oscillator as a source. Detection and amplifica-
tion by present methods are studied in some detail.

6129. Storage Batteries. Theory, construction, care and application
of storage batteries. Fifteen lectures. Given in one term of fourth year if
applied for by six or more students.

6'801. Principles of Electrical Communication. Principal systems
of telephony in practical use with reference to the principles and modes of
operation. Steady state transmission over lines with uniformly distributed
coefficients.

6'302. Principles of Electrical Communication. Intended to famil-
iarize the student with the fundamental problems of telegraphic and
radio-communication. Covers in a general way the behavior of various
types of telegraph circuits such as the simplex, duplex, diplex, multiplex
and composite. Emphasis is placed upon the behavior of elementary
circuits in the transient state with special reference to the conditions met
with in signalling. It covers in an e ementary way .the radio-transmitting
set, its purpose and operation, and the receiving set, its purpose and
operation. Some 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.

61811. Principles of Electrical Communication. General treatment
of the principles of ionic conduction and through 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 and carrier telephon .

6'82. Principles of Electrical Communicatin. The general circui
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of antennae and
radiation 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.

6'881, 61882. 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
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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: Communication Laboratory
Notes, Bowles.

6'40. 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.

6'402T. Elements of Electrical Engineering. Recitations and prob-
lems. Applications of the general principles of the electric and magnetic
circuit to the generation, distribution and utilization of alternating-current
power. Textbook: Hudson, Engineering Electricity.

6'41. 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 alternating-current power
Textbook: Hudson, Engineering Electricity.

6'42. 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 with special reference to ordnance service. Textbook:
Hudson, Engineering Electricity.

6'48. Generation and Distribution of Electric Energy. Lectures
dealing with the thermal, economic and electric principles o electric gen-
erating stations, the eiectric principles and economic considerations affect-
ing the distribution of electric energy and an analysis of the cost of electric
energy.

r44. Electric Transmission and Distribution of Energy. Analysis
of the electric circuit and the problems of transmission and distribution of
electric energy.

6'45. Alternating Currents and Alternating-Current Machinery.
Principles of alternating currents and alternating-current machin with
special reference to mechanical and naval problems. Given especi for
students in Course XIII-A. Textbook: C. L. Dawes, A Course n Electrical
Engineering, Vol. IIL

6'46. Industrial Applicatlons of Electric Power. Lectures on electric-
motor drive, electric lting and eletric heating in industrial plants and
for industrial purposes. Problems involve handling of materials of machin-
ing of metals, with consideration of duty cycles and economics of motor-
ization.

647. Central Stations. Lectures dealing with the thermal, economic
and electric principles of steam electric generating stations and the electric
principles and layout of hydro-electric generating stations.

6'501, 6502. 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 research.

Much attention is given to the reactions observable between scientific
discoveries and the practice of design, manufacture, operation and manage-
ment and also the reactions observable between scientific and social
development.

A collateral object of the subject is to impress upon the members of
the seminar the most effective methods of collecting, analyzing, and pre-
senting data and conclusicns in a comprehensive technical subject.
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6'511, 61512. Electric Circuits. A graduate subject concerned
chiefly with the transmission and control of power. Networks and long
lines in the steady state are treated principally by circle diagramb. The
effect of unbalance is analyzed by the symmetrical phase component
method. A study is made of the maintenance of synchronism in a large
network during system disturbances particularly with regard to the char-
acteristics of connected machines. Travelling waves on lines, overvoltage
due to surges the reflections at junctions and terminals are treated.

6121 6'522. Alternating-Current Machinery. Deals with the
analysis 01 the performance of alternating-current machinery under balanced
and unbalanced conditions both in the steady and transient state.

6181, 6-582. Organization and Administration of Public Service
Companies. The instruction consists of lectures running through the
year associated with a large amount of reading, studying of financial and
operating statistics and forms of organization, and further associated
with written dissertations by the students on important topics. The
subject is introduced with a discussion of characteristics of corporations,
their utility to society and the reasons for adopting this form of organiza-
tion for public service companies. The remainder of the subject deals
with 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 pblic service companies compared with those in odinary businesses

which the general public is more familiar. In the latter particular
attention is given to the relations of assets; the turnover of capital, risks
in the business, and available rewards to owners and employees. Other
features dealt with are the 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 to the work and the
public relations considered generally are included.

The intention is to give the students a sound knowledge of the char-
acteristics, the place held in the national life and the public relations of
public service companies, to the extent needed by electrical engineers and
others who have to do with engineering and administration in association
with public aervice companies.

61541, 6542. Power Stations and Distribution Systems. Lectutres
dealing with the theoretical principles and economic considerations relating
to central stations and distribution systems. The generating and dis-
tributing systems are studied as regards the limitation of short circuit
currents, maintenance of voltage and the stabilizing of power under
transient conditions; control of power under normal operating conditions;
relay protection for generating stations, transmission lines and distribution
systems; commercial economy of high pressure, superheat, reheat, regen-
eration and the use of mercury vapor and steam in conjunction; layout
of heat balances; and the layout of the boiler plant, turbine plant, elec-
trical bay and substations.

6'51, 6'552. Railroad Electric Traction. Aims to give thorough
technical grounding in the fundamentals of railroad electric traction,
with sufficient economic background to insure an appreciation of trans-
portation in general and electrification in particular. Instruction is given
ylectures and discussions designed to supplement the test. Special

attention is paid to a mathematical rather than a general treatment of
the various topics. Stress is laid on current developments at home and
abroad.

The subject covers the equipment, operation and mechanical design
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of rolling stock; energy consumption and economy; study of distribution
systems; preliminary estimates and proposition work involving the applica-
tion of the principles discussed throughout the year. Specialized details
of design are necessarily omitted.

6'561, 6'562. Principles of Electrical Communication. The first
term covers the theory of electric filters and 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 certain typical problems.

6'57. Illumination. Reading and discussion of advanced problems
in illumination.

6'58. 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.

8'591. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'511.

6'592. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6-511.

6593. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512; given at the works of
the coSperating company.

6'594. Principles of Electrical Engineering (Electric Circuits).
A graduate subject completing the last part of 6512.

6'601. Principles of Electrical Engineering (Electric Circuits).
A graduate subject c>vering the first part of 6'11. Given at works of
co6perating company.

6'602. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6'511. Given at the works
of the co6perating company.

6'608. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512.

6'61. 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, arc rectifiers and allied
matters.

6'70, 6'71 6-72. Electrical Engineering Laboratory. Study of tech-
nical electrical measurements and dynamo-electric machinery. For pur-
poses of administration, the work is divided into twc parts: (a) Technical
Electrical Measurements. - The work in technical electrical measurements
consists of seven 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.
Particular attention is given to tests to determine the character and behav-
ior 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 discussed. (b) Dynamo-
Electric Machinery. - The work in dynamo electric machinery consists
of seven 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. The
tests in the third year include the determination of the characteristics,
efficiency, regulation, and heating of direct-current machinery and trans-
formers. In the fourth year tests for efficiency, heating, regulation and
the like are made on alternating-current machines. The laboratory exer-
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cises 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 Directions for Measurements Division.
(b) Instructions for students in Electrical Engineering Laboratory, Fourth
Edition, 1923; Richer and Tucker, Electrical Engineering Laboratory
Experiments.

6'78. Electrical Testing, Advanced. Opportunity is offered to
advanced students to obtain additional training in electrical testing through
the solution of special problems selected to meet the needs of the individual
student.

6'74. Electrical Engineering Laboratory. The work is laid out in
accordance with the needs 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 approved by the instructor in charge.

675, 6, 6'7, 6'78. Electrical Engineering Laboratory. Abbre-
viated from that of 670, 6'71, 6'72.

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, 6'83. 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 types of elec-
trical machinery. Textbooks: Ricker and Tucker, Electrical Engineering
Laboratory Experiments; Instructions for Students in Dynamo Laboratory,
Fourth Edition, 1923.

6'86. Electrical Engineering Laboratory. Six laboratory exercises
in subject matter similar to that of 6'85.

6'87. Electrical Engineering Laboratory. Twelve experiments in the
fourth year 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 Experiments; Instructions for
Sudents in Electrical Engineering Laboratory, Fourth Edition, 1923.

6'88. Electrical Engineering 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 dynamo machinery, operating tests are made on shunt, series,
compound and interpole motors, on shunt and compound generators
singy 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 types are
tested for performance characteristics.

Each laboratory exercise is preceded by a conference, and a prelimi-
nary report is prepared by the student. In the final report the student is
required to analyze and explain the results obtained in the tests. Text-
books: Ricker and Tucker, Electrical Engineering Laboratory Experiments;
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Instructions for Students in Dynamo Laboratory, Fourth Edition, March,
1923.

6'89. Electrical Engineering Laboratory. Subject matter similar to
that of 6'85.

6'901 to 6905. Manufacturing Practice. These numbers cover the
manufacturing subjects taken by the co6perative 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 all
assigned to the same jobs; neither are they always assigned to the same
departments. The following is the list of the various departments to
which students are assigned and it also indicates the approximate order in
which the manufacturing practice is given.

General Electric Company
Machine Shop Trainir g 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
required to submit a report on each lecture and these reports are read
by the lecturer and by the English Department of the Institute.

6*901. Manufacturing Practice. First term's work at plant of
General Electric Company.

6'902. Manufacturing Practice. Second term's work at plant of
General Electric Company.

6'903. Manufacturing Practice. Third term's work at plant of
General Electric Company.

6'904. Manufacturing Practice. Fourth term's work at plant of
General Electric Company.

6-905. Manufacturing Practice. Fifth term's work at plant of
General Electric Company.

6'911 to 6-935. Public Utility Practice. The courses in Public Utility
Practice are given by the Edison Electric Illuminating Company, the
Boston Elevated Railway Company and Stone & Webster, Inc. The
various departments to which the students are assigned are listed below
in the approximate order in which the work is given.

Edison Electric Illuminating Company of Boston
Electrical Engineering Office.
Maintenance of Line Departments.

Repair and Testing of Transformers.
Locating and Repairing Trouble in Low and High.Jension Lines,

both Overhead and Underground.
Steam Division of Generating Department.

Boiler Room, Repairs, Firing, Tests, Turbine Work and Operating.
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Electrical Division of the Generating Department.
Operating and Repairing Electrical Generating Equipment.

Sales Department.
Office Methods.
Rate Computing.
Power Estimating and Commercial Engineering.

Installation Department.
Testing and air of Meters.
Maintenance Street Lighting System.
Installing and Maintaining Service to Customers.

Supply Department.
Purchasmg, Receiving, Inspecting and Shipping.

Standardizing and Testing Departments.
Standardizing the various types of Electrical Equipment.
Steam and Chemical Tests.
Electrical Tests on Power House and Substation Equipment.
Transmission Lines and Electrical appliances of all kinds.
Scientific Research and Study covering the many Public Utility

Problems.
Boston Elevated Railway Company

Maintenance Department.
Surface Lines Track Department.

Track building.
Welding.
Equipment Division.
Tie and timber treatment, plant and general yard.
Rapid transit lines, track.
Steel Maintenance and Erection Division.
Signal Division.
Building Division.

Architectural Department.
Civil Engineering Department.
Mechanical Engineering.
General Manager's Office.
Rolling Stock and Shops.

Car house pits.
Rapid transit shop.
Armature shop.
Machine shop.
Truck shop.

Transpotion Department.

Conductor.
Motorman.
Division and car house traffic.
Time tables and traffic.

Power Department.
Wire and conduit division.
Power station and substations.
Electrical Engineering.

Five weeks specializing in branch of business selected by students and
company. Stone & Webster, Inc.

Boston Office.
Messenger Service.
Drafting - Electrical, Steel, Mechanical, Concrete and Architec-

tural Drawings.
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Construction Department.
Surveying, Foundations, Concrete Construction, Steel Work,

Mechanical and Electrical Installations.
Statistical Department.

Analyzing and Tabulating Data of Various Construction and
Operating Projects.

Cost Accounting.
Operating Department.

Operation of Gas Plants, Electrical Power Plants, Experience in
Boiler House, Generating and Switching Departments.

Special Assignment.
Final Assignment will be in that department of the Company in

which the student desires to specialize.
6'911. Public Utility Practice (Edison). First term's work at the

plant of the Edison Electric Illuminating Company of Boston.
6'912. Public Utility Practice (Edison). Second term's work at the

plant of the Edison Electric Illuminating Company of Boston.
6918. Public Utility of Practice (Edison). Third term's work at

the plant of the Edison Electric Illuminating Company of Boston.
6'914. Public Utility Practice (Edison). Fourth term's work at

the plant of the Edison Electric Illuminating Com any of Boston.
6'915. Public Utility Practice (Edison). Fifth term's work at the

plant of the Edison Electric Illuminating Company of Boston.
6'921. Public Utility Practice (Elevated). First term's work at

the plant of the Boston Elevated Railroad.
6*922. Public Utility Practice (Elevated). Second term's work at

the plant of the Boston Elevated Railroad.
6'928. Public Utility Practice (Elevated). Third term's work at

the plant of the Boston Elevated Railroad.
6'924. Public Utility Practice (Elevated). Fourth term's work at

the plant of the Boston Elevated Railroad.
6'925. Public Utility Practice (Elevated). Fifth term's work at

the plant of the Boston Elevated Railroad.
6'931. Public Utility Practice (Stone & Webster). First term's

work at the lant of Stone & Webster, Incorporated.
6'982. Public Utility Practice (Stone & Webster). Second term's

work at the plant of Stone & Webster, Incorporated.
6'983. Public Utility Practice (Stone & Webster). Third term's

work at the plant of Stone & Webster, Incorporated.
6'984. Public Utility Practice (Stone & Webster). Fourth term's

work at the plant of Stone & Webster, Incorporated.
6'985. Public Utility Practice (Stone & Webster). Fifth term's

work at the plant of Stone & Webster, Incorporated.
BIOLOGY AND PUBLIC HEALTH

The Department aims to prepare men for the following fields of
professional work:

Public Health and Sanitation.
Public Health Administration.
Industrial Hygiene.
Food Technology.
Fisheries Technology.
Biochemistry and Fermentations.
In the work of this Department some knowledge of chemistry and

physics is indispensable by way of preparation, and hence no biological
subject is open to first-year students. In the second year general biology
isgve followed by zoology and botany, while in the third and fourth
years, instruction in professional subjects is provided, chiefly for students
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of biolop and public health, industrial biology, chemistry, sanitary
engmeenng, geology, and general engineering. The subjects fall somewhat
naturally into four groups: First, the general biological, including the
fundamental subjects in biology, botany, zoology, anatomy, and physi-
ology; 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 conseration and manufacture.
The whole aim of the instruction in the lower years is to give a solid
foundation; in later years, to develop professional attainment.

The first option, public health, stresses the application of biology and
bacteriology to individual and community health. It forms an excellent
preparation for service in the municipal and state departments of health
or in the great non-official health agencies; for research or technical posi-
tions in laboratories or in the manufacture of biologic products; as a
foundation for the study of medicine or for teaching.

The second option, industrial biology, is designed especially for those
who wish to enter the broad field of food engineering or fermentation.
As prescribed the subject designated a meets the requirements of the
fishery industries, while that marked b aims to prepare students for tech-
nical careers in the fermentation and packing industries in general. In
this otion, the departments of mechanical engineering and economics
sup pythe necessary engineering and business subjects to fit men thor-
ouglyfor the industries to be served.

0~1. 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. Elementary and preparatory in
character and in aim. Textbook: Sed gwick and Wslson, General Biology.

7'08. Theoretical Biology. Advanced lectures and recitations in
General Biology designed to acquaint the student with the principal
theories and hypotheses which have played an important part in the
development of biological science, and particularly of those which un-
derlie the more fruitful research work of the present day. The three
major problems discussed are - heredity, mnorphogenesis and immunity.
Special reading assigned. Textbook: Castle, Genetics and Eugenics.

7'06. Botany. Beginning with the lowest forms of vegetable life,
the various groups of algn and fungi are systematically studied and after-
wards, higher cryptograms. Some attention is also paid to the structure
and development of flowering plants. Textbook: Coutler, Barnes and
Cowl es. Textbook of Botany, Volume L.

7'07. Mycology. A brief study of the principal types of fungi
involved in fermentation processes in the decomposition of foods, fabrics
or timbers, or otherwise of technical importance.

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: A. C. Chandler,
Animal Parasites and Human Disease. Wiley, Second Edition, 1922.

7'09. Parasitology, Advanced. Advanced work in parasitology
involving intensive study of some of the more important parasites causing
diseases of domestic animals and man. The student will be required to
study 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. Zoology. A systematic study of the lower animals, laying
special stress upon the economic aspects of the subject. Textbook: Inver-
tebrate Zology, Van Cleave.
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7'11, 7'12. Anatomy and Histology. Comparative anatomy of
vertebrates, including man, together with the development of the body
and the microscopical anatomy of each of the principal organs. An im por-
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, physiology, personal
hygiene and public health. Textbooks: Wilder, History of the Human
Body, New Edition; Kingsley, Guides to Dissection, the Dogfish; Bigelow,
Directions for Dissection of the Cat; Jordan, Textbook of Histology; Harman,
Laboratory Outlines for Embryology.

7'18. Cytology. Seminar work involving both study of the work
leading to our present knowledge of the structure and behavior of the
cell, and research problems of a laboratory character on which detailed
reports are prepared for discussion in the class.

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.

7'17. Sources of Food Supply. A geographical and statistical survey
of the great sources of food supply and their relation to the problems of
general distribution, manufacture, city food supply, export, etc.

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. Textbook: Mitchell, General Physiology,
McGraw-Hill, 1923.

7'22. 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
science of nutrition. Required reference book: Bulletin 28, United States
Department of Agriculture, American Food Materials.

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.

7'28, 7'29, 7'291. 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's Principles
of Animal Biology; Buchanan's A gricultural and Industrial Bacteriology.

7'801, 7'802. Bacteriology. Fundamental work in the biology of
the bacteria. Thorough study of selected types. Special study of the
bacteriology of water, sewage, air and foods. Textbooks: Jordan, General
Bacteriology, Saunders, 1919; Prescott and Winslow, Elements of Water
Bacteriology, Wiley, 1915; Tanner, Bacteriology and Mycology of Foods,

7' 821, 7'82 2  Bacteriology, Advanced. Lectures and minor research
problems ivolving the more difficult points of bacteriological technique,
the study of the metabolism of microrganisms, the theory and practice
of testing disinfectant of unusual character, the study of representative

tes of the higher bacteria. In general, the subjects are approached from
biochemical viewpoints.
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7*84. Microscopy of Waters. Aims 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 microscopical examination are taught and practical laboratory work
is required. Textbook: Whipple, The Microscopy of Drinking Water.

7,861, 7'862. Industrial Microbiology. Treats of fermentation
industries, food preparations, and the industrial and economic applications
of microbiology in agriculture and the manufacture of biochemical prep-
arations. Industrial alcohol, vinegar, and the leather and food industries
are especially considered, as well as enzymes and their technical applica-
tions. Textbook: Marshall, Microbiology; Blakiston, 1919. Numerous
other books for collateral reading.

7'87. Industrial Microbiology. Seminar work involving compre-
hensive reports and investigations of selected problems in the applications
of microbiology to the fermentation of food conservation industries.
Among the problems which may be considered are the development or
improvement of methods employed in the manufacture of industrial
alcohol, acetone, glycerin, butyl alcohol and organic acids, and the bio-
logical and biochemical relation of micro6rganisms in the food, textile,
fiber and leather industries.

7'89. 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.

7'40. Oceanography. A survey of the physiography of the seas
and lakes with special reference to distribution of food animals, and the
relation of currents, shoals and deeps to such distribution.

7'421, 7'422. Food Fishes. Lectures, recitations or conferences,
and laboratory work on economically important fishes and shell-fish;
including the natural history of food fishes, fishing methods and equip-
ment, 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
taking and fertilizing the eggs, design, construction and management of
hatching apparatus, and the care and transportation of the young fry.

7'441, 7'442. Technology of Fishery Products. The methods of
curing and preservation of fishery products. Refrigeration, dehydration,
salting and canning are studied from the bacteriological, chemical and
nutritional aspects. Utilization of by-products will also be considered.

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 Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D. Appleton
and Company.

752. Industrial Hygiene. The various prejudicial effects of factory
life upon health, including occupational accident, industrial poisoning and
the effects of defective ventilation and of dusty trades upon the prevalence
of tuberculosis and other diseases. Special attention is given to factory
sanitation and to the problems of health administration in industry.
Textbook: Collis and Greenwood, The Health of the Industrial Worker.
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7'58. Plant Sanitation. A consideration of the application of the
general principles of sanitation, water supply, waste disposal, etc., to
plants or factories utilizing decomposable materials.

7'41 7142. Public Health Admistration. Lectures and discus-
sions on the causes, history, investigation and control of epidemics caused
by polluted water, milk, foods, etc., and on current public health problems,
their valuation and the methods by which they are handled I health
departments. A systematic study of the procedures of official public
health agencies.

7'551, 7'152. 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 complement fixation test, etc. Textbooks:
Park and Williams, Pathogenic Microuerganisms, Lea and Febi ger; Hiss
and Zinsser, A Textbook of Bacteriology, D. A ppleton and Company.

7516. 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 ealth Survey

7'17. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
houst recing te eangt waste disposal, water supply and sewerage, sewage
disposal, school sanitation, sanitation of food stores, and restaurants, etc.

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 Vital Statistics.

7'601, 7'602. Health Education. A consideration of the procedures
and methods used by health departments and school departments in
health education. The health program of the school system is discussed
in detail as to both organization and method. Practical field work is
provided to allow the student an opportunity to study and participate
in these activities.

7'61. Health Education and Administration. Classroom exercises
with required reading which considers the principles of health education
with special reference to the administrative procedure of Health Depart-
ments 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.

7'63. Public Health Field Work. Conferences and actual field
work in connection with clinics, departments of health, health center, 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 articipate in health
measures as actually carried out in the neighborhood of the metropolitan
district.

7'64. Public Health Problems. Seminar work in which the student
makes an investigation of the methods of study of special problems in



laboratory technique or in public health administration, such as the
control of communicable diseases, the organization and supervision of
food inspection or the application of the principles of sanitary science to
other problems.

7'65. Health Hazards in Special Industries. The applications of
the principles of industrial hygiene in particular industries, such as the
rubber, textile, steel and fiber industries, and those involving the possi-
bility 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, diptheria and
scarlet fever, and their causes in their relation to public water supplies,
milk supplies, sewerage systems, insects, and personal causative factors.
The student by cr itical examination of the more celebrated and instructive
examples is enabled to prepare himself for the interpretation of corre-
sponding phenomena arising in actual practice. A thorough review of the
literature on other infectious diseases, including measles, whooping cough,
influenza, tuberculosis, poliomyelitis, cerebro-spinal meningitis is included.

7'701, 7'702. Technology of Food Supplies. Lectures, discussions
and reports on the methods of treatment of food materials. The general
methods of production and handling of raw foods and their preparation
for commercial distribution or for later manufacturing processes will be
discussed in detail. The fundamental principles involved in physical
processes such as refrigeration, dehydration, and salting, and the micro-
biology and chemistry of the processes is studied in detail.

7'711, 7'712. Technology of Food Products. General discussion
of the methods of food preservation and manufacture by different methods,
from the bacteriological, chemical and nutritional aspects.

7,80, 7'81. Biochemistry. Lectures, laboratory, and assigned read-
ing on the chemistry of biological processes in plants and animals. The
laboratory work will include such practical technique in analytical and
organic manipulations as is required for biochemical assays and investiga-
tions. 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 part of the regular
work,

7'821, 7'822. Biochemistry, Selected Topics. Biochemical methods
of attack in different laboratories are offered as well as more complicated
problems which could not be discussed in the more elementary course
(7'80), such as the general question of neutrality in the body, enzyme
action, autolysis, cell contents, gastro-intestinal reactions, internal co6r-
dination, growth, chemistry of immunity, of chlorophyll and of plant
syntheses. A course of directecd original investigations.

7'91, 7'92. Biological Colloquium. A semi-weekly meeting of the
staff and fourth year and graduate students. Each one presents from time
to time reports of his own investigations or digests of current scientific
literature, and receives friendly criticism as to his conclusions or his manner
of presentation or both.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 170.

G71. Principles of Biology and Heredity.
G72. Industrial Aspects of Bacteriology.
G78. Sanitary Science and Public Health.
G75. Physiology and Embryology of Reproduction.

CATALOGUE 141
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PHYSICS
(Including Theoretical and Industrial Physics, Electrochemical Engineering

and Aeronautical Engineering)
The course in physics is designed to give a sound fundamental training

in theoretical and experimental physics intended to prepare such physicists
as are needed in educational institutions and in research laboratories of
larger industries and scientific organizations.

A large proportion of students in physics plan to take graduate work.
The facilities for graduate instruction enable them to extend 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 Physics 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 engineerin aims to provide a fundamental training

in the principles of electrical engineering ether with a broad knowledge of chemistry,
upon which as a foundation the more specia ized work of theoretical and applied electro-
chemistry 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
elctrochemical engineers.

The instruction in electrochemistry extends throughout the third and fourth years.
A large amount of time is devoted to laboratory work for which purpose two laboratories,
established in connection with the Rogers Laboratory of Physics, have been especially
equipped for performing all types of electrochemical and electric furnace operations.
Owing to the lmited capacity of these laboratories, however, the number of students who
can be admitted is necessarily restricted. In the senior year 2tudents in Course XIV are
allowed considerable option in the choice of studies in the Departments of Electrical Engi-
neering, Chemical Engineering and in Metallurgy.

AERONAUTICAL ENGINEERING
In addition to the special course in aeronautical engineering arranged for the United

States Navy, described in the pamphlet on graduate study and open to civilian students
oni by s ecial permission, various courses in aeronautics are open to properly prepared
undergraduates who may have free time available. Arrangements to accommodate such
students can be made in Course IX-B, General Engineering.

8100. Physics, (Entrance).
8'01. Physics. Lectures, laboratory and recitations devoted to a

discussion of the statics of a particle and of a rigid body, the general con-
ditions of equilibrium, composition and resolution of vectors, moments
and couples, the kinetics of a particle, laws of accelerated motion, motion
of particles in plane curves, motion of projectiles, friction, work energy
and power, angular velocity and acceleration, moment of inertia, dynamics
of rotation, elasticity, gravitation. Free use is made of trigonometry and
elementary calculus. Textbook: Special notes and problems.

8'02. Physics. Lectures, laboratory and recitations. The first part
of the subject is devoted to a discussiion of vibratory and harmonic motion,
hydrostatics, hydraulics, and wave motion. The later part is devoted to
optics including a discussion of reflection, refraction, total reflection,
lenses and mirrors, spherical and chromatic aberration, achromatism,
optical instruments, interference, diffraction and the diffraction grating,
wave length measurement, radiant energy, spectrum anal sis, ultra-
violet and infra-red radiation, color, polarization, light prod tion and
distribution. Textbook: Special Notes and Problems.
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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: Specia! Printed Notes and
Problems.

8'04. Physics (Electricity and Heat). Electricity: Continuation of
8'03 with especial 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 problems are assigned for solutions.

Heat: The general theory of heat and laws of conduction and of
radiation are discussed. Methods of measurement of temperature and
other thermal constants are taken up in the laboratory and the lectures,
and many important applications to industrial processes are emphasized.
Textbook: Special Printed Notes and Problems.

8'05. Acoustics. Physical theory and industrial applications. Text-
book: A Text Book on Sound, Barton.

8,06. Acoustics, Illumination and Color. A discussion of topics of
especial interest to students of architecture.

8-07. Precision of Measurements. A discussion of the principles
underlying the treatment of experimental data and the planning of inves-
tigations involving measurements. Textbook: Goodwin's Precision of
Measurements and Graphical Methods.

8'10. Heat Measurements.
8'11. Heat Measurements. The theory and practice of heat measure-

ments, particularly for industrial problems.
8'12. Heat Measurements. Enlargement of 8'11.
8'13. 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 consisting 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. Photography. Lectures on the theory and practice of photog-
raphy with special emphasis on its scientific applications.

8'151. Photographic Laboratory. Exercises in photographic manip-
ulation, determination of the characteristics of photographic matels,
color sensitivity and use of filters, telephotography, micro-photography,
the making of lantern slides, etc. Should be taken after or simultaneously
with 8'15.

8'18. Photography Advanced. Lectures with laboratory exercises
in advanced photography covering the theory of photography and its
applications in scientific investigations.

8'161. 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: Ives, Air Plane Photography.

8'17. Geometrical Optics. The theory of mirrors, prisms, and
lenses, the design of lenses and the study of optical instruments.

8'171. Geometrical Optics (Ordnance). (Not to be offered in 1925-
26). An extension of 8'17 with special study of the optical instruments
14sed in military service,
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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 Treatise on Light.

8'191. 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. Textbook: Nutting's, Outline
of Applied Optics; and original references to periodical literature.

8201. Electricity. Intermediate work in electricity and electrical
measurements, in continuation of 8'03 and 8'04. Emphasis is placed on
fundamentals of electrical theory, and some time is spent in discussing
the method of " dimensions " and the history of the development of the
present systems of units in electrical measurements.

8-202. Electricity. A continuation of 8'201. Measurements on
alternating current circuitsare followed by discussionsof ionic and electronic
conductions, and allied phenomena. Determinations of ionic mobilities,
rates of recombination, and similar measurements are made, together with
studies of instruments and methods for producing high vacua. The student
in this subject is placed more and more upon his own initiative, in prepara-
tion for his assignment to some special investigation leading up to his
thesis in his fourth year.

8'21. Elements of Electron Theory. Devoted to a discussion of the
modern atomic views of electricity and the electron. The subjects, the
kinetic of gases, conduction in gases and thermionic emission, are touched
on as preparation for the study of modern electron apparatus. Textbook:
Special printed notes and problems.

8'21, 8'222. Analytical Mechanics. 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 canonic equation of motion. Finally the study of mechanics
of continuous media, including the principles of hydrodynamics, elasticity
and applied elasticity.

8'281, 8'282. Advanced Physics. A general introduction to the
analytical theory of light including: emission and wave theory, Huygens'
principle, analytical expressions for a train of plane waves, interference,
diffraction, reflection and refraction at the surface of isotropic media
double refraction and polarized light. A general course follows on the
theory of heat conduction and heat flow, including the differential equation
of heat conduction and its discussion for various b..ndary con itions,
linear heat conduction, temperature waves and continues with the Energy
Principle, reversible and irreversible processes, Clausius' and Carnot's
theorems and the Second Law; chemical affinity and Nernst's theorem;
terminating with the theory of electricity, electrostatics, magnetostatics,
electromagnetism, induction and the theory of electromagnetic waves.

8241. Electromagnetic Theory. The fundamental ideas of Max-
well's theory, covering the following topics: the electrostatic field, dielec-
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trics, energy and mechanical forces in the electrostatic field, the electric
current, the electromagnetic field, induction, the fundamental circuital
laws and the Poynting vector.

8142. Electromagnetic Wave Propagation. A continuation of 8'241
covering: plane waves in 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 propagation of electromagnetic dis-
turbances and Hertz's solution, Applications to the theory of radiation
from antenna systems.

8'28. Celestial and Atomic Mechanics. A general introduction to
the Hamilton-Jacobi theory and the calculus of perturbation, including:
the n-bod problem, the Newcomb-Lindstedt and Bohlin expansions of
the pertur ation function, Poincard's periodic solutions, and the theorems
of Poincard and Bruns. Next the fundamental quantum-theoretical
laws of atomic mechanics are developed, including the adiabatic and the
correspondence principles, and applied to such problems as the coupling
of rotation and vibration in diatomic molecules, electronic motion in a
central field, polarization of the atomic core, the motion of the hydrogen
electron in crossed electric and magnetic fields, the hydrogen-molecule ion,
helium and the hydrogen molecule. Reference books: C. V. L. Charlier,
Mechanik des Himmels; H. Poincars, Les Msthodes nouvelles de la Micanique
Cileste; M. Born, Atommechanik.

8'801, 8102. Atomistic Theories. A comprehensive study of the
theories of atomic structure and constitution of matter, including: the
classical Maxwell-Boltzmann molecular-kinetic theory of gases the equa-
tion of state for ideal and real gases, entropy and probability, the physical
structure of phase-space, the quantum theory and specific heats, the
atomicity of electricity, photoelectric effect, the hydrogen spectrum,
Bohr's theory of atomic structure and static atomic models and their
difficulties. Spectroscopic data are emphasized as the basis of atomic and
radiation theories. Finally, the theory of fine structure and a summary of
band spectra, Stark, Zeeman, and Paschen-Back effects are given. Refer-
ence books: Cl. Schaefer, Einfuhrung in die theoretische physik Bd. 2; A.
Sommerfeld, Atomic Structure and Spectral Lines.

8'81. Elements of Tensor Calculus. Lectures covering as much of
the absolute calculus of Ricci and Levi-Civita as is required for the adequate
understanding of modern physical theories.

882. Radioactivity. Study of the radioactive phenomena and the
theories of atomic disintegration. The general properties and the nature
of the a, P and y radioactive emanations and the secondary radiation
are studied.. A general survey of the theories of atomic structure, and of
atomic disintegration accounting for the series of radioactive elements, is
developed. The paoperties of the elements of the Uranium-Actinium,
Thorium, Potassium and Rubidium families and the physical and chemical
action of the radium emanations are then examined, ending with a study
of radioactivity in Geology and Geophysics. Textbooks: K. Fajans,
Radioactivity; G. v. Hevesy, and F. Paneth, Lehrbuch der Radioaktivitat.

8'33. X-rays and Radiology. 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.

8'34. Thermodynamics and Statistical Mechanics. Selected topics
from the following: thermometry, calorimetry, theory of specific heats,
evaporation, equation of state, Joule-Thomson effect, thermochemistry,
the concept of entropy, canonic and quasi-ergodic statistical systems,
entropy of perfect and real gases and solids; isodynamic, isentropic, isopiestic
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and isothermal systems; the fundamental equations of thermodynamics,
Nernst's heat theorem.

8'87. General Theory of Radiation. (Offered in alternate years,
will not be offered in 1925-26). 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.

838. Theory of Relativity. Restricted and general relativity cover-
ing the following topics: the Galilean principles of relativity, relativity of
space and time and the Lorentz transformation and its geometrical and
mechanical consequences, Minkowski's electrodynamics, matter and
energy, the principles of equivalence, relativity and Riemann's geometry,
the fundamental equations of general relativity, Einstein's theory of
gravitation, the static-symmetrical gravitational field with applications
cosmological consequences of the theory of relativity. Weyl's t eory and
gauge-invariance.

8'481. Mathematical Theory of Elasticity and Applied Elasticity.
Covers the principles of the theory of elasticity giving the necessary theo-
retical foundation to the students taking the laboratory work in photo-
elasticity 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 equations and the strain equations
in cartesian coordinates, the general Lame'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 mathematical theory of elasticity and technical
mechanics is discussed, including the thermo-elastic equations, initial
stress, time-effects and plasticity, dynamic stresses, repeated loading,
elastic hysteresis and the hypotheses concerning the conditions of rupture.
The scope of the mathematical theory of elasticity and its limitations
are finally examined. Textbooks: A. E. H. Love, Mathematical Theory
of Elasticity; Prescott, Applied Elasticity.

8482. Photoelasticity. Combined lecture and laboratory course on
the analysis of problems of elasticity, mechanical and structural design,
by means of the photoelastic method of stress and strain 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 reserrch
in the field of engineering chosen by the student or upon which the staff
and graduate students are engaged at the time. Textbook: P. Heyman's
La Photo-Elasticimetrie, les principles, les mithodes et les applications.

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 prac-
tice of stress analysis by means of polarized light.

8*451, 8'452. Physics Seminar. 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.

8'46. Industrial Radiology. Lectures and laboratory work covering
the theory and practice of industrial radiology, including the examination
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of opaque materials by means of X-rays and the analysis of crystal
structure.

81581. Aeronautics. Similar to 8-59, but more general, including
airplane design.

8f62. Aeronautics. Airplane design and the general principles of
fiight.

8'59. Aeronautics. A comprehensive subject containing material
on airship design, aerial propeller design and theory, and aeronautical
laboratory methods.

8'61. Airplane Designing. Actual practice in design. Each student
carries through the design of a training airplane.

8'611, 8'612. Airplane Designing. Identical with 8'61 but given in
two terms to Course XIII-A.

8162. Airplane Designing. A continuation of 8'61 with a more
complete study of detail design.

8'681. A lane Design. General theory of the design of airplanes,
including calculations of stresses and performance and the study of stability
and control. Textbook: Pippard and Pritchard, Aeroplane Structures.

8'682. Advanced Airplane Design. Special topics in stability and
control and advanced points in lay-out of airplanes for specific purposes
are considered. The work includes problems and preparation of designs.

8'64. Advanced Airplane 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.

8-65. Nonrigid Airship Design. Theory and practice of the design
and construction of nonrigid airplanes, including stress calculations for
envelope, suspension and car.

8'66. 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.

8'67. Non-Rigid Airship Designing. Actual practice in design
including stress calculations. Each student carries through the design of
a non-rigid airship.

8'681. Rigid Airship Design. Theory and practice of design of
rigid and semi-rigid airships including stress calculations for the hull.

8'682. Rigid Airship Designing. Drafting room practice in the
layout of a rigid or semi-rigid airship,

8'69. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing.

8'70. Conduct of Aeronautical Research. A continuation of 8'69.
Devoted chiefly to the design of equipment, the discussion of general
research methods, and the planning of the methods of attack on specific
new problems.

871. Aeronautical Laboratory. Training in the use of wind
tunnels, especially as applied to problems of airplane and airship design.

8'2. 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.

8'721. Aerial Propeller Designing. Drafting room practice in the
calculation and design of a propeller for specific aircraft.

8722. Aerial Propellers. Theory and practice of propeller design
by several methods, including the study of propeller stresses. Tetbook:
The Design of Screw Propellers for Aircraft, H. C. Watts (Longman).

8'81, 8'782. Advanced Wing Theory. Selected advanced topics
in continuation of M44. Textbooks: Joukowski, L'A erodynamique; Prandtl,

7-7
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Applications of Modern Hydrodynamics to Aeronautics: the National Advisory
Committee for Aeronautics.

8'75. Aerial Transport. A discussion of the technical, economic
and legal problems attending the operation of air lines for the carriage of
passengers, express, and mail.

8'76. History of Aeronautics. History of the airplane and airship,
with special reference to the technical development. Textbook: History
of Aeronautics, Vivian and Lockwood-Marsh.

8'77. Aeronautical Seminar. Intended primarily for students con-
ducting theses in aeronautics. It consists of a series of meetings with dis-
cussions of current research work by graduate students and members of
the wind tunnel staff.

8'78. 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 equipment neces-
sitated by the difference between the con 'ions of aerial and ground
operation. Open to officers of the United States Army, Navy and Marine
Corps.

8'801, 8'802. 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.

8'82. Electrochemistry. The electron theory, electrical conduction
in liquids, solids and gases, theories of the voltaic cell, polarization and
electrolysis, the principles involved in the corrosion, electro-deposition,
and refining of metals, and the energy relations underlying the mutual
transformations of chemical and electrical energy. No single English
textbook covers the subject as presented. Reference: Thompson's Theo-
retical and Aipplied Electrochemistry.

8 88. Electrochemistry, Advanced. The principles of electro-
chemistry are applied to the electrolytic oxidation and reduction of organic
compounds and the theory ot overvoltage is critically studied. Abstracting
and criticizing of journal articles on these subjects is included in the
assigned work. The subjects of electro-capillary phenomena and absolute
potential are also considered.

8'84. Photochemistry. Elements of the quantum theory of spectra,
application of the same to photochemical reactions in gases, liquids and
solids, kinetics of photochemical reactions, temperature coefficients of
reactions, catalysis, photoelectrochemical reactions, energy relations
underlying transformations of radiant and chemical energy, production
and practical uses of ultra-violet radiation, and principles of radiometry.The instruction is by lectures, informal discussion, problems and reports.
T extbook : Special Notes; Plotnikow, Lehrbuch der Photochemie.

8'851, 8'852. Applied Electrochemistry. Consideration of the indus-trial applications of electrochemistry. The subjects discussed include the
theory and construction of different types of electric furnaces, electro-
metallurgical processes, accumulators and primary batteries, and theelectrolytic production of chemical compounds. The work of the last part
of the second term consists in working out the details of design of one or
more electrochemical plants for specific processes. Textbook: Thompson,
Theoretical and Applied Electrochemistry.

8'86. Electrochemical Laboratory. Carried on in conjunction with
8'82. The work is strictly quantitative and includes measurements of
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electrical condaiotance, single potentials, decomposition voltages, over-
voltages, pol i.ation, and practice in electro-analysis. Admission will
be limited to the capacity of the laboratory. Textbooks: Special Notes;
Ostwald-Luther's Physiko-Chemische Messungen.

8'71, 8'872. Applied Electrochemical Laboratory. Affords practice
in the construction and use of various types of electric furnaces together
with efficiency tests on their output. Arc, resistance, and induction types
of furnace are provided. The production of steel, ferrosilicon, calcium,
carbide, carborundum and aluminum are among the processes studied.
Efficiency tests on technical processes involving electrolytic oxidation and
reduction are also included, e.g., the production of caustic, pigments, etc.
Admission limited to the capacity of the laboratory. Textbook: Neostyle notes.

8'89. Electric Furnaces. Intended for fourth year and graduate
students who desire to obtain some acquaintance with electric furnace
operation, without having had any previous training in applied electro-
chemistry. Descriptive lectures on electric furnace operation accompanied
by a selected number of laboratory exercises described under 8-872. Text-
book: Thompson, Theoretical and Applied Electrochemistry and Neostyle
notes.

8'90. Elements of Electrochemistry. 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
in physical chemistry. The laboratory work consists in the electric furnace
experiments of 8'87. Textbook: Thompson, Theoretical and Applied
Electrochemistry.

8'98. Colloquium. Students present before the class for discussion
reviews of current articles on electrochemistry appearing in the English
and foreign journals, and memoirs on assigned topics in modern physics.

8-94. Precision of Measurements and Thesis Report. A series of
classroom discussions or, the scientific method of attacking experimental
research problems and on the reduction and discussion of experimental
data. A review of the bibliography of the subject chosen for a thesis and
report upon the same is also required of each member of the class.

8'98. Glass Blowing. Students are taught how to manipulate glass
and make such simple apparatus, electrodes etc., as are likely to be needed
in electrochemical research. Given during either term, and offered only
to fourth-year and special students in Course XIV.

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS

Courses IX-A, IX-B, IX-C
General Science IX-A

This course, largely elective in the senior year, is planned to offer
first, a substantial education along scientific lines, and to provide sub-
sequently, through its electives, for a more intensive training in some one
branch of science or in closely inter-related sciences. There is, also, an
opportunity to elect a substantial amount of such humanistic studies as
English, Modern 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 upon any particular line of soecialization, 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 Professor in charge of Course IX.
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General Engineering IX-B
This course is designed to meet the needs of those who desire a training

in fundamental engineering subjects, and who either do not wish to
specialize in any particular branch of engineering to the extent demanded
by one of the regular courses, or who may wish to follow out some line or
lines of work not provided for by the schedule of any particular engineering
course.

A schedule, except for that portion listed as elective, has been prepared
and Is offered as one suitable for a broad training in 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 Professor
in charge of Course IX.

Aeronautical Engineering. Undergraduates intending to specialze
later in Aeronautical Engineering may register in Course IX-B, and will
choose their electives from subjects having a special bearing on aeronautical
work. The choice of these electives should be made in consultation with the
Faculty in Aeronautics.

Mathematics IX-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 important part, in addition to his purely mathematical subjects. For
example, he may elect courses in Thermodynamics, Mechanics, Electricity,
or in Phsical Chemistry.

While a definite schedule for the second year is offered, any student
who has completed satisfactorily the work of the first two years in any of
the professional courses of the Institute, or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physics, may be admitted to the work of the third year in this course.

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

egneering, i.e., in the solution of the engineering problems of chemical
in us. The instruction of the first two years is therefore wholly in
other departments, and of the third year mainly 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 ini professional work. On this account, special attention
is given to post-graduate courses, and the student who hopes to attain
professional leadership should plan for at least one post-graduate year
leading to the Master's Degree.

Laboratory instruction in chemical engineering is carried out mainly
in the School of Chemical Engineering Practice, located in seven industrial
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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 opinion 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.

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.

1015. Thesis Reports. A series of reports by the students of the
progress of their theses presented before the rest of the students and the
instructing staff.

10'19. Chemical Engineering Literature. Readings in technical lit-
erature in both French and German, including searches in reference books
and journals.

10'20. Industrial Chemistry. The more important industrial chem-
ical processes, including metallurgy, are studied from the point of view
of both the chemical reactions forming the basis of the process, and the
plant necessary to carry on these reactions. In this way the interrelation-
ship s of the different industries as to raw materials, sources of energy,

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.

10'21. Industrial Chemistry. A continuation of 10'20. Devoted
to those industries which deal with amorphous solids, including glass,
ceramics, leather, paints, textiles, paper, rubber, etc. Textbook: Thorp,
Outlines of Industrial Chemistry.

10'211. Industrial Chemistry. Identical with 10'21 except that
memoir work of 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.
10'25. 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,
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and is analyzed as to the probable factors which enter into its successful
operation. Commencing with the preparation of the raw material it is
next car-ied 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 discussed in
the class, and so far as is possible are involved in the students' reports.

10'81-10'86. Chemical Engineering. These subjects cover the
basic principles underlying unit operations of chemical industry. Because
most of these operations involve fundamental problems in flow of heat
and flow of fluids, these topics are first discussed in detail. There follows
an analysis of the operation 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. Text-
book: Walker, Lewis and McAdams, Principles of Chemical Engineering.

10'81. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation, and Distillation).

10'311. Chemical Engineering.
10'32. Chemical Engineerin (Humidity, Humidification, Drying

and Subdivision, and Separation of Solids).
10'821. Chemical Engineering.
10'83. Chemical Engineering (Dynamics of Fluids, Flow of Heat,

Evaporation, and Distillation).
10'31. Chemical Engineering.
10'84. Chemical Engineering (Humidity, Humidification, Drying,

and Subdivision and Separation of Solids).
10'841. Chemical Engineering.
10'85. Chemical Engineering.
10'86T. Chemical Engineering.
10'37. Chemical Engineering Laboratory. Trains the student in

planning and conducting tests, and in the interpretation and correlation
of 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 10'31 and 10'32. The
more advanced phases are then discussed in detail. To illustrate the
general applicability of these principles to the design and operation
of industrial plants, numerous problems are solved quantitatively.

10'41. Distillation.
10'42. Drying.
10'43. Evaporation.
10*44. Combustion.
10'45. Mechanical Separation.
10'46. Extraction I.
10'47. Extraction II.
10'50. Heat Transmission.
10'51. Furnace and Retort Design.
10'53. Chemical Engineering Design.
10'54. Economic Ba ce.



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 chemical engineering.

Special Topics in Industrial Chemistry 10*70-1079. A series of
graduate courses covering in detail the following subjects:

10'70 Sulphuric Acid. 10'74. Petroleum.
10'71. Glass Ceramics and 10'75. Organic Syntheses.

Refractories. 10'76. Nitrogen Fixation.
10'72. Iron and Steel. 10'77. Rubber.
1078. Starch and Cellulose. 10'78. Wood Distillation.

10'79. Paints, Oils and Varnishes.
10'81. School of Chemical Engineering Practice - Bangor Station.

At this station emphasis is placed on the study of electrolysis, drying,
humidification, evaporation, absorption, and causticization. This work is
carried out in the plants of the Eastern Manufacturing Company at South
Brewer, Maine, manufacturers of writing papers and sulphite pu and of
the Penobscot Chemical Fibre Company at Oldtown, Maine, manuacturers
of soda and sulphite pulp. Given during the summer and first term and
may be taken only in conjunction with 10'82 and 10'83.

10'82. School of Chemical Engineering Practice - Boston Station.
At the Boston Station primary emphasis is placed on the study of filtration,
handling of corrosive materials, materials of construction and plant layout
flow of heat and absorption. Stress is also placed on the chemistry and
chemical engineering involved in the manufacture of heavy chemicals,
such as sulphuric acid, nitric acid, hydrochloric acid, glauber salts, etc.
This work is carried out at the South 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 10'83.

10T8h. 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 Company, Lackawanna, New York. Given during the summer and
first term and may he 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 10'85 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.

10'90. 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.
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10*98. Automotive Fuel Problems. A discussion of the principles
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 particular reference to reactions in the engine cylinders, detonation
and doping. It also includes physical and chemical testing of fuels to
meet specifications.

1094. Organization and Methods of Industrial Research. The
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.

10195. 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 chemistr now pressing for solution.

10*951. Applied Colloid Chemistry Laboratory. An opportunity is
given to carry out selected experiments. Apparatus is available for surface
tension measurements, ultra-microscopic studies, etc.

10'952. 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, 10'992. 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 XI.
(See description under Civil and Sanitary Engineering, page 85.)

MINING, METALLURGY AND GEOLOGY
Geology. Course XII

This section of the 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
study of the practical application of geology to metal mining, to non-
metallic products like clay and building stone, to petroleum and coal,
and to engineering works and hydrology. Such men must have an educa-
tion in engineering subjects along with their geological training, and it
is just this which is provided for in this course. Among its graduates are
man of the most prominent practical geologists of the present day.

Por 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
teaching, the degree of Bachelor of Science in Geology is a stepping stone
to the higher degrees necessary for such work.

The subjects in Course XII, during the first and second years, do not
differ from those arranged for Mining Engineering (Course III), but in
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the third and fourth years the studies diverge. Mineralogy, petrography,
geology in all its branches, including physiography, geological surveying
and economic geology, are included in the curriculum. In view of the
growing importance of the 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 the candidates
desiring to obtain the higher degrees and for special students. The subjects
for this advanced work include microscopic analysis, mineralogy and
crystallography, chemical mineralogy, advanced petrography, advanced
economic geology, geology of North America and of Europe, geology of
igneous rocks, paleontology and organic evolution.

A beneficial cobperation in graduate studies has been established with
the Department of Geology of Harvard University by which advanced
students are allowed to attend Harvard courses in subjects not regularly
given at the Institute and vice versa. Among such Harvard courses open
to advanced students are geometrical crystallography, geology of igneous
rocks, physiography 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), Option 1, are
instructed in mineralogy, petrology, geology (dynamic, structurel and
historical), geological surveying and economic geology. Students in
Metallurgy, Option 2, receive instruction in mineralogy.

2. Students in Courses I and XI (Civil and Sanitary Engineering)
take dynamic and stratigraphic geology and field geology.

3. Students in chemistry and physics are offered courses in mineral-
ogy, crystallography and microscopic analysis.

4. Students in all departments except I, IIL, and XI may select,
among their general studies, a course in general geology or evolution.

12*01. Mineralogy. Principally a laboratory stud of about one
hundred and twenty of the most common minerals. Textbook: The Study
of Minerals and Rocks, Rogers; Manual of Determinative Mineralogy,
Warren,

12,02. Mineralogy. A continuation of 12'01, for men in Course XII
and others wanting further work in mineralogy. A number of additional
minerals are studied and the elements of crystallography are thoroughly
reviewed. Textbook: Dana-Ford, Textbook of Mineralogy, 3d editon.

12'08. Mineralogy. Designed as an option for students in Courses
V and X. A general determinative study of about sixty common and
important minerals. Crystallography is given as part of this subject.
Textbooks: Study of Minerals and Rocks, Rogers; Determinative Mineralogy,
Warren.

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.

12'151. 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: A Textbook of Mineralogy, Dana.
Ford; Neostyle Notes.

12'152. Petrography. The study of igneous rocks is continued;
later sedimentary and metamorphic rocks are taken up. Textbook:
Harer, Petrology for Students.

.- '- -------- -- - , I - -ft,
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12'161, 12'162. Petrography (Advanced). Study of selected suites
of rocks, reading of petrographic literature, and the preparation of a
written report on at least one suite of rocks.

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 petrology who wish to use the
instruments in some other branch of technical work.

12'212. Optical Crystallography. A continuation of 12'211 for
students desiring 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 Portland cement, glass, porcelain, chinaware, refractories, tile,terra cotta, and brick.

12'80. Geology. General dynamical geology. Textbook: Pirsson
and Schuchert, Textbook of Geology, Part I.

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: Pirsson and Schuchert, Textbook of Geology,Part II.

12'821, 12,822. Geology. Geology adapted to the needs of engineers.
Textbook: Pirsson and Schuchert, Textbook of Geology, Part I.

12'88. Field Geology. Designed to teach practical methods of
geologic mapping in the field.

12'881. Geology. Similar to G60.
12'14. Geological Surveying. The students are assigned field prob-

lems upon which they are required to prepare a detailed report.
12'851, 12'852. Geological Surveying (Advanced). A research in

the field investigation of assigned geologic problems.
12'86.. Field Geology. Consists of excursions in the vicinity of the

summer mining camp at Dover, N. J., to typical and interesting geological
exposures illustrating phenomena of intrusion, folding, and faulting.

12'88. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12'89. Elements of Economic Geology. A short lecture course in
economic geology adapted to the need of men in several courses outside
of Courses III, and XII. The lectu-es will present a general orientation
in the science of deposits of useful mineral products.

12'40. 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.

1242. Applied Economic Geology. Describes methods of exanina-
tion and valuation of ore deposits and placers.

12'431, 12'482. Economic Geology Laboratory (Advanced). Labora-
tory study of specimens or suites of specimens from mineral deposits;
metallographic or petrographic work, structural problems.

12'488, 12'484. Economic Geology Seminar (Advanced). Seminar
including reading and reports based upon the literature of ore deposits.

12'44. 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 the
occurrence of clays, cements, abrasives, fertilizers, barite, and other
non-metallic deposits. Includes a certain amount of laboratory work.

12'47. Economic Geology of Non-Metallic Deposits (Advanced).
Mainly consists 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
geologist.

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.

1250. Historical Geology. An extension of 12'31, including a study
of the more common fossils. Textbook: Grabau, Historical Geology.

12111, 12112. 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 Fossils.

12'521, 12'522. Paleontology (Advanced. Consistslargely of labora-
tory work and assigned reading upon some aspect of index fossils, stratig-
raphy or evolution of fossil or living forms.

H'58. 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.

12'55. Organic Evolution (Advanced). Reading and discussion upon
various phases of organic evolution.

12'621, 12'622. Geological Seminar. Reading and reports based
upon various phases of geologic literature.

12'681, 12682. 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.

12'65. Geology of Europe. Similar in plan to 12'64, but dealing
with the continent of Europe.

12'70. Vulcanology and Seismology. Reading and discussion of
volcanism, earthquakes, and associated phenomena.

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.

12'81. Petroleum Production. Describes the methods of extraction
and transportation of petroleum.

The following subjects are offered as General Studies. For description
see Division of General Studies, page 170.

G60. Geology.
G64. Orgac Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The instruction in naval architecture and marine engineering is
intended for those who expect to be ship-designers, shipbuilders, ship-
managers, 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 drawing and computation, during the second, third and
fourth years.

1801. 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.

18'02. Naval Architecture. Continuation of 13'01, including ground-
ing, docking, launching, tonnage, freeboard, steering and theory of sea
waves.
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18'08. Naval Architecture. Rolling, 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.

18'04. Naval Architecture. Strength of ships local and structural
including dynamic effects of heaving and p itching, flooding calculations
and arrangements for safety of life at sea. Design of ships to fulfil given
conditions.

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
o Warships, Hovgaard, Spon, London; Speed and Power of Ships, D. W.

aylor, iley, N. Y.
18'18. Theory of Warship Design. Structural design of warships,

comprising materials used in hull construction, strengtL calculations of
the entire hull as well as of its various members and a discussion of riveted
joints used in shipbuilding. History of development of machinery; pre-
liminary design and installation of boilers, engines and propellers, as far
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, Hovgaard, Spon,
London; Modern History of Warships, Hovgaard, Spon, London.

18'14. Theory of Warship Design. Structural design of warships
completed, comprising a discussion of the design of the main structural
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
Warship, Hovgaard, S pon, London.

18'21. Warship Design. Construction and fairing of a set of lines
from approximate offsets. Calculation of displacement and stability by
ordinary methods used in commercial shipbuilding.

18'22. Warship Design. Preparation of a complete preliminary
design of a warship.

18'28, 18'24. Warship Design. Preparation of a complete prelim-
inary design of a warship.

18*81. Ship Construction. Historical development of ship con-
struction with special reference to wood ships, yachts, and small craft
generally.

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 r 'stration societies.

18'3. ShIp Construction. Continuation of 13'32 dealing with
carpenter and joiner work, plumbing, ventilating, heating and lighting.



18'84. Ship Construction. Methods of carrying out work in ship-
yards, machinery and buildings, also, general equipment of shipyards.

18'85. 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.

18'88. 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

tenderin .
18'8%. Shipyard Practice. Lectures dealing with industrial organ-

ization, management, operation, equipment, and practice of ship and navy
yards as applied to warship construction and repair.

18'41. Ship Drawing. Instruction in drawing and fairing ships'
lines, and in the use of instruments.

18,42, 18-48 18-45, 18'46. Ship Design. Further instruction in
drawing lines, calculations for displacement, curves of form, and stability
calculations. Calculation of launching problem, laying out inboard,
people and deck plans, midship section with scantlings. Calculations of
weight, trim, strength, etc. Special plans of details. The student is required
also to make a half model of this design with such assistance being given
as he may require.

18.48. 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.

18'51, 18'52, 18'58. Marine Engineering. Describes marine engines
and discusses methods of proportioning marine engines and determining
stresses in them. Other topics treated are boilers, auxiliaries, iping,
vibration of ships and the balancing of engines. Textbooks: Marine
Engineering, Peabody; Marine Power Plant, Chapman.

18'61, 18'62. Marine Engine Design. The computations and
drawings for a marine engine, a propeller, a boiler and the layout of the
machinery space for a merchant steamship. Textbook: Marine Engineer's
Handbook; Sterling.

18'68, 18'64. Marine Engine Design. The calculations and drawings
for the machinery of naval vessels. Textbook: Marine Engineer's Handbook,
Sterling.

18'70, 18'71. Steam Turbines. Descriptions and methods of com-
puting steam turbines, especially as applied to marine propulsion.

DRAWING
The work of this division includes preparatory courses in mechanical

drawing, elementary machine drawing, and descriptive geometry which
lead 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 practice
in the precise pencill ng, finished inking of instrumental construction and
irregular curves, and in simple lettering and tracing, as a basis for the work
which follows.

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 developing
the imagination and the power to visualize. Illustrations of the practical
application of its principles are afforded by the solution of problems taken
from engineering and architectural practice.
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D11. Mechanical Drawing. Instruction in the correct use of
drafting instruments and materials. Drawings are made in pencil and in
ink, on paper and on tracing cloth. Practice is given in lettering. Neatness
and accuracy are required. Isometric and oblique projection are included.
Textbook: Mimeograph Notes.

D12. Machine Drawing, Elementary. Gives the elementary instruc-
tion required for machine drawing. Includes simple perspective projec-
tion, the construction of conics and rolled curves, the making of dimen-
sioned freehand sketches from machine parts and of accurate detail drawings
from the sketches. Textbook: James and Mackenzie, Working Drawings
of Machinery.

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:
Kenison and Bradley, Descriptive Geometry.

D22. Descriptive Geometry. A continuation of the work of the
first term through the more complex phases of the science, including
sections, developments, tangent lines and planes, and intersections of
surfaces of revolution. Textbook: Kenison and Bradley, Descriptive
Geometry.

D23. Descriptive Geometry (College Class). Intensive work
covering in one term the complete requirement in first year descriptive
geometry, op en 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 Geometry. A continuation of D22 providing
additional practice and applications and covering in greater detail, the
study of tangent planes, intersection of surfaces of revolution. Includes
some consideration of warped surfaces. Textbook: Kenison and Bradley,
Descriptive Geometry; Mimeograph Notes.

D811. Descriptive Geometry (College Class). Covers the same
ground as D31 and primarily intended for college transfer students of
Course I who have taken the College Course (D23) of the first term.

ECONOMICS
In this Department is grouped the instruction given in general econom-

ics to students in all courses, and also the more specialized subjects provided
for the course in Engineering Administration (XV). All courses, except
XV, take political economy (Ec3l, 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 Ec5O, Cost Accounting Ec5l, Banking Ec37,Statistics Ec65, Corporate Organization Ec56, Corporation Finance Ec57,
Securities and Investments Ec38, Industrial Relations Ec46, Business
Management Ec7O, 71 and 72, and Business Law Ec6l and 62 are designed
particularly for students in Engineering Administration, and should not

e applied for without permission of the Department.
Ec2l. Political Economy. Less extensive in its scope than Political

Economy Ec3l, 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.
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Ec81, EcS2. Political Economy. Elementary but comprehensive.
Consists of an analysis and description of the existing economic structure
of society, a brief study of economic theory and the application of that
theory to some of the more important economic questions. Special atten-
tion is given in Ec32 to fundamental businessprocesses including principles
of accounting, corporate organization and nance, credit and banking,
labor problems, and business management.

Ec85. Political Economy. Given for students in Course XIII-A.
Covers Ec31 and part of Ec32.

Ec37. Banking. Credit instruments, credit documents, national
banks, state banks, trust companies, savings banks, different kinds of
loans, securities for loans, credit statements, the bank statement, the
money market, relation of the treasury and crop movement to money
market, clearing house, domestic and foreign exchange.

Ec88. Securities and Investments. (1) Different kinds of securities:
government, railroad, industrial, public utility, etc.; (2) investment
analysis; (3) the exchanges, brokerage and speculation.

Ec46. Industrial Relations. Intended to familiarize the student
Wit'i 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.

Ec471, 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-
parative studies of the different methods and practices in selection, includ-
ing mental and trade tests; placement, promotion and transfer; education
and training; job analysis and specifications; the measurement and control
of turnover, regularization of employment; absenteeism and tardiness,
and other specific problems will be undertaken by supervised research
work in well-organized industrial establishments. Other topics for inves-
tigation will include methods of wage payment; benefit plans, including
pensions, insurance and assignment of stock; health and welfare work;
housing; labor legislation, including safety supervision and workmen's
compensation.

Ec5O. Accounting. Not designed to make bookkeepers, auditors,
or accountants in any professional sense, but is concerned primarily with
the analysis of financial reports. Instruction deals with such matters as
double entry bookkeeping, the significance of assets and liabilities, good-
will, the construction and interpretation of the balance sheet and of the
profit and loss statement.

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 secure efficiency; shipping orders; inventories;
recording and payment of wages.

Ec541, 542. 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
manufacturing 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 costs.

Ec55. Tax Returns and Accounts. Lectures, readings and problems
illustrating accounting principles underlying income taxation, the accounts
which should be kept and the federation of tax returns. Emphasis will
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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.

Ec56. 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.

Ec57. Corporation Finance and Investments. Covers fundamental
principles 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 most specifically the different kinds of investment securi-
ties with exercises in investment analysis, and a discussion of the methods
of the exchanges, brokerage and speculation. Lectures from investment
houses are utilized for this branch of the subject.

Ec581,582. Financial A stration 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.

Rc591, 592. Public Utility Management and Finance. Considers
the organization and restrictions under which public utility companies
operate, the raising of funds and financing rate structure and accounting
procedure and problems incident to public utility business.

Ec61, 69. Business Law. Deals with the general principles of
contract law, special kinds of contracts, agency, negotiable instruments,
general principles of corporation law and insolvent estates.

Ec68. Business Law and Organization. A graduate study of busi-
ness organization 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.

Ec65. Statistics. Elementary instruction is given in the construction
of statistical tables and charts, official sources of commercial and financial
statistics of the United States, and the interpretation of such material.
Some attention is given to the statistical methods of forecasting.

Ec681, 682. Business Cycles. A study of recurrent periods of
business prosperity and depression and of the theories offered to explain
them. Students will examine the factors which must be considered and the
statistical methods used in attempting forecasts of general business con-
ditions.

Ec70? 71, 72. Business Management. Deals with the activities
of an individual business. The following topics are considered: organiza-
tion, plant location, layout and equipment, purchasing, transportation
and traffic, inspection, stores, design, scientific management, time, motion
and fatigue study, production control, office organization, location, layout
and equipment, insurance, marketing and marketing-engineering, including
product and market analysis, budgets, quotas, statistics, standards, market
structures, sales organization, sales management, sales campaigns, sales
promotion, advertising.

EW761, 762. Marketing of Manufactured Products. A study of the
problems concerned in marketing the products of manu-acturing industries
with special reference to policies and methods. The ba 9c factors of organ-
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isation operation and control are discussed. Readings in marketin
methods are required as a foundation for a thesis on a specific practica
marketing problem.

The following subjects are offered as general studies. For description
of courses see Division of General Studies, page 168.

G20. Political and Social G25. Investment Finance.
Problems. G26. Banking and Finance.

G22. Marketing Methods. G27. Economics of Corporations.
G28. Production Methods.

ENGLISH AND HISTORY
The work in English is designed to arouse in the student an interest

in the important problems of modern life, and through the interest thus
stimulated to train him in oral and written expression. The instruction
is given by lectures, and in sections which offer frequent opportunity for
class discussion and for oral presentation of topics prepared by students.
The written work is for the most part in the 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.

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 oi 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.

El. English (Entrance). For description see entrance requirements.
E2. History (Entrance). For description see entrance requirements.
Eli. English and History. Covers European History of the last

hundred years and is conducted by recitations, lectures and conferences
with oral and written reports. Textbook: Hayes, A Political and SociaJ
History of Modern Europe, Revised Edition, Vol. 2. (Macmillan.)

E12. English and History. A continuation of El. Textbook:
Hayes, A Political and Social History of Modern Europe, Vol. 2, Revised
Edition. (Macmillan.)

E21, 22. English and History. The material 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.

E82. 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.

EB. 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.

E40. English. A study of the biographies of five or six famous
men of modern times, representing different fields of activity. Collateral
reading and written work.

E61, 52. Economic History of the United States since 1900. Aims
to study intensively the more important recent tendencies and problems
in the major fields of economic activity, manufacture, agriculture, trans-
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portation and communication, foreign commerce, labor, etc. The topics
to be investigated under manufacture include recent tendencies in methods
of production and marketing, changes in the type of products, shifts in the
location of industry, and the development of large scale production. Under
agriculture are considered the problems of farm ownership, of labor, and of
credit facilities; under transportation, not only the economic elements and
recent developments, but also the political factors involved, with attention
to water and highway transportation; under foreign commerce, the recent
history and present status of a merchant marine, the trend of recent foreign
trade and the causes and extent of the entrance of the United States into
competition for forei investments; under labor, the rise of trade unionism,
immigration, social slation, and the trend of wages and prices. The
object throughout wibe to acquaint the student in a concrete way with
the industrial life of the nation for the better understanding of existing
economic roblems.

The following subjects are offered as general studies. For description
of courses see Division of General Studies, pages 169-170.

040. English (Contemporary Drama).
041, English (Contemporary English Literature). (Not offered in

1925-26.)
G42. English (Contemporary European Literature). (Not offered in

1925-26.)
G48. English (American Literature),
G45, English (Advanced ComposItIon). (Not offered in 1925-26.)
G46. Public Speaking. (Not offered in 1925-26.)
G461. Argumentation and Debate.
047. English (Informal Public Speaking).
G48. Appreciation of Music.
50. Fine Arts in Modemrn Life.

G41. Roosevelt and His Times. (Not offered i n 1925-26.)
G52. Lincoln and the Period of the Civil War.
G58. Industrial History of the United States.

GAS AW) FUEL 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. 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 gas and fuel
engmeering 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 period. The degree of Master of Science in Gas and Fuel Engineering
will be awarded upon the satisfactory completion of the work, subject to
the general rules for the Master's degree.

F1. Combustion, Part 1. A stoichiometry of combustion reactions
in furnaces, kilns, retorts, gas producers and still-settlings. The calculation
of excess air, volume of air and flue gas, heat and material balances, etc.,
is thoroughly considered.

Part II. Study of the principles and laws governing the combustion
of coals, fuel oil, natural and manufactured gas. The appliances and
equipment employed in industrial fuel utilization are described and studied.

F2. Development and Use of Power. This course includes a study
of gas, electric and steam power and the selection of power equipment for
typical conditions met in practice. The different types of steam turbines,
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the principles and economics of gas and oil engnes, the simultaneous pro-
duction of power and process steam are considered. Intended to give the
student a broad vision of the entire field of power development in addition
to the more important detailed methods of power application.

VS. Furnace and Retort Design. Study of principles of furnace and
retort design and construction, dealing with rates of heat transfer, flow
of gases in furnaces, design of typical furnaces and retorts, and construction
details. The design and layout of two or three furnaces, retorts or still-
settings will be carried out.

F4. Gas Engine Laboratory. Covers parts of Aero Engine Labora-
tory 2'682, 2'691.

F5. Primary Fuels. A study of the origin, composition, classifica-
tion, production, preparation and refining of the primary natural fuels,
especially bituminous and anthracite coal, lgnite, petroleum and natural gas.

F6. Principles of Gas and Fuel Engineering I. A quantitative
study of (1) the measurement and 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.

F7. Principles of Gas and Fuel Engineering II. Continuation of
Gas and Fuel Engineering I, dealing with absorption, distillation, humidifi-
cation of gases and liquids. These principles will be applied to quantitative
study of the unit processes of gas manufacture, petroleum refining and coal
carbonization, as well as to the operation of the equipment involved.
Economic balance and treatment of residuals forms a part of this subject.

F8. Properties of Materials. The content of this subject includes
a study of the chemical and physical properties of common materials of
construction, such as refractories, insulators, metals and alloys at high
temperatures. The corrosion of metals in general and specifically con-
densers, boilers, stills, heat interchangers, etc., are taken up in addition to
allied topics.

F9. Secondary Fuels. Takes up the chemistry, the equipment and
the factors involved in the manufacture of producer gas, water gas, com-
plete and low temperature gasification of coal, the production of oil gas, etc.

F10. Field Work and Thesis. The field work is carried out by the
same general methods as are used at the field stations of the School of
Chemical Engineering Practice. Initially the work will be done at 'wo
stations - Buffalo and Boston.

Buffalo Station. At the plant of the Lackawanna Steel Company, the
use oi fuels for power generation, coking of coal, blast furnaces, open hearth
and general metallurgical furnaces will be studied. 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.

Boston Station. The manufacture of coal gas in the various types of
retorts, carburetted water gas, and large scale distribution of gas wil be
studied at gas plants in Massachusetts, where the equipment best illus-
trates the operating and manufacturing principles involved. The study of
steam power generation and the use of power and process steam will also be
carried out at this station. Subsequent to 1926 it is intended to establish
a third field station at a point where petroleum refining, ceramic kiln work,
etc., can be studied by actual tests on operating equipment.

Thesis. Part of the time at one of the field stations will be devoted to
research or investigation that will comprise the student's thesis.
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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 designed to introduce
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 variety of subjects are 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. Students
will register for this subject in the second term only.

SOCIAL, POLITICAL, ECONOMIC AND BUSINESS SUBJECTS
First Term Second Term

G28. Production Methods. G3. International Law and Amer-
G26. Banking and Finance. ican Foreign Policy.
G38. Christianity and the Social 05. Pstchology.

Order. G20. Poi tical and Social Prob-
G9. Social Problems of Philosophy lIms.

(Not offered in 1925-26.) G22. Marketing Methods.
G98. Military History and Policy G25. Investment Financ>..

of the United States. G27. Economics of Corporations.
G4. Business and Patent Law.

SCIENCE
G1. History of Science. G2. History of Science.
G46. Sound and Music. G66. Descriptive Astronomy.
G71. Principles of Biology and G67. Meteorology.

Heredity. G78. Sanitary Science and Public
072. Industrial Aspects of Bacteri- Health.

ology. 075. Physiology and Embryology
078. Air Water and Food. of Reproduction.
G79. Engineering Chemistry. G78. Air, Water and Food.
060. Geology. G79. Engineering Chemistry.

G64. Organic Evolution.
G76. History of Philosophy.
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FOREIGN LANGUAGES
G891. French. G822. French.
G881. French. G882. French.
0911. German. G912. German.
G921. German. G922, German.
0941. German. G942. German.

LITERATURE, ENGLISH, HISTORY AND FINE ARTS
G41. English (Contemporary Eng- G40. English (Contemporary

lish Literature). (Not Drama).
offered in 1925-26.) G42. English (Contemporary Eu-

G48. English (American Literature). ropean Literature). (Not
G46. Public Speaking. (Not offered offered in 1925-26.)

in 1925-26.) G45. English (Advanced Compo-
G481. Argumentation and Debate. sition). (Not offered in
048. Appreciation of Music. 1925-26.)
062. Lincoln and the Period of the G47. English (Informal Public

Civil War. Speaking).
European Civilization and Art. G50. Fine Arts in Modern Life.
Freehand Drawing. G51. Roosevelt and His Times.

(Not offered in 1925-26.)
G58. Industrial History of the

United States.
G58. Choral Singing.

European Civilization and
Art.

Freehand Drawing.

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, and the begin.
nings of modem science in the seventeenth century, with emphasis mainly
on mathematics and the sciences nearly related to it. Textbook: Sedgwick
and Tyler, A Short History of Science.

G2. 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, and of the theorier of natural science. Textbook:
Sedgwick and Tyler, A Short History of Science.

08. 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, the State System of Europe, the Entrance
of America into the Family of Nations, the Monroe Doctrine, and Pan-
Americanism; 'he Territorial Jurisdiction of a State, Ships on the High
Seas and in Port, Diplomatic Protection of Citizens Abroad, and Extradi-
tion; the American Diplomatic 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 optside reading and chosen by the student himself with the approval
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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. A general study of business law
with five or six of the exercises devoted to the principles of patent law.

G5. Psychology. General principles of psychology.
G20. Political and Social Problems. The content will change from

year to year. Includes such topics as immigration, national budget,
tariff, civil service, railroad regulation, industrial relations, etc. Con-
ducted by means of oral discussion and written reports on assigned reading
in public reports and periodicals, supplemented by lectures, some of which
arp given by officials or experts in the special fields covered.

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. Modem practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail.

G28. 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 successful opera-
tion. Personnel control deals with the methods of employment, labor
maintenance and the technique of the executive.

G25. Investment Finance. Considers briefly (1) the legal rights
conferred upon the owners of securities of various types; (2) the basis for
credit offered by issuing corporations of various kinds: government, 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.

G26. Banking and Finance. Considers the subject of banking in less
technical form than Ec37. There is also a treatment of the investment and
security market and the more elementary portions of corporation finance.

G27. Economics of Corporations. The types of business organiza-
tion with special emphasis upon the corporation. Consideration is given
to the internal organization of the corporation, especially on the financial
side: promotion, underwriting, marketing of securities, the financial
problems of a going concern, bankruptcy and receivership. Discussion of
p ublic service corporations and a brief examination of the trust movement.
Textbook: Lou gh, Business Finance.

G38. Christianity 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
principal elements of western civilization. The official views of Catholicism
and Protestantism are examined and their agreement with the teaching



of social science emphasized. Textbook: Ellwood, Sociology and Modern
Social Problems.

G40. English (Contemporary Drama). An untechnical discussion
of notable ling playwrights and their work here and abroad.

G41. Englsh (Contemporary English Literature). Treats of a num-
ber of the most important English men of letters from 1890 to the present
time. Not offered in 1925-26.

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 1925-26.

048. English (American Literature). From the Civil War, with
especial emphasis on the period since 1900. Offered in alternate years.

G441. English (Committee Work). A course in the developrrent of
co6perative thinking and cultivation of the " group spirit " by means of
committee reports on vital and timely subjects, and acceptance or con-
structive amendment by the class of what each report recommends.
Open only to VIA.

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 (Contemporary 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.

G45. English (Advanced English Composition). Designed primarily
for students who wish to do advanced work in composition under direc-
tion and criticism. It is 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. Not offered in 1925-26.

G46. English (Public Speaking). The object is to set forth the
principal matters of technique on which the art of speaking in public is
based, and to provide training for the individvpl members of the class.
Not offered in 1925-26.

G461. 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.

G47. 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.

G48. 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
Spaeth, The Common Sense of Music.

G50. The Fine Arts in Modem 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 mak9 the appreciation of contemporary work more
discriminating. Textbooks: Reinach, Apollo, the Story of Art (Scribner's)
and Significance of the Fine Arts.
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G51. Roosevelt and His Times. A study of the life and work of
Theodore Roosevelt, and his relation to his time. Not offered in 1925-26.

G52. Lincoln and the Period of the Civil War. Life of Abraham
Lincoln and his relation to the times. Textbook: Charnwood, Life of Lincoln.

G58. Industrial and Social History of the United States. A general
survey of the industrial and agricultural history of the United States from
Colonial times to the present, with attention also to the social history of
the American people. Textbook: E. L. Bogart, Economic History of the
United States.

G8. Choral Singing.
G9. 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. Not offered
in 1925-26.

G60. Geology. A consideration of the forces which are now modify-
ing the earth and its inhabitants, and a history of the changes produced
by these forces, throughout the past, both upon the earth and its life.

G64. Organic 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. Textbook: Organic Evolution, Lull.

G65. Sound and Music. A general descriptive treatment with
some experimental lectures.

G66. 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.

G71. Principles of Biology and Heredity. Thirty 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.
It gives a broad view of the fundamental principles of the subject, indluding
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. Industrial Aspects of Bacteriology. A discussion of the rela-
tion of bacteria and allied micro6rganisms to productive processes in agri-
culture and industry. The r6le of the bacteria in soil fertility, in nitrogen
fixation and other constructive processes, as well as the effect of undesirable
types of microOrganisms 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. General infor-
mation on the biological aspects and explanation of the subject.

G76. History of Philosophy. A general survey of modern philosophy
from the time of Descartes.

G78. Air Water and Food. Takes up these essentials of life as they
affect the welfare of the individual and the community. Requires no
chemistry beyond that given in the first year.
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G79. Engineering Chemistry. A broad general non-technical subject
designed to furnish chemical information as apped to common things.
It 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 oils, paints, varnishes, paper, ink,
leather, glue, rubber, textiles and explosives. Alloys, wood and wood
presratives are also considered. Textbook: Rogers, Elements of Indus-
tridl mistry.

G821, G822. French. Rapid reading of modern French prose
dealing with the history of France, French life and institutions, scientific
matter in French. In each term there is a brief review of grammatical
principles, with practice in useful vocabulary and sentence formation.
Each term may be taken independently. Textbook: Levy, French Com-
position; selected reading matter from the works of Balzac, Loti, Taine,
Renan, A. France.

G881, G882. French. A brief survey of French literature with
the reading of some prose masterpieces. Such topics as the following are
discussed: the literature of the Middle Ages; the Renaissance; classicism;
the romantic movement; realism; naturalism; art for art's sake; impres-
sionism and symbolism. Each term may be taken ind endently. Text-
book: Special reading matter from one period, or one form ofFrench lierature.

G911, G912. German. A brief introduction to t e German litera-
ture of the eighteenth and nineteenth centuries. Given in brief lectures
in German with readings from standard works. Conducted mainly in
German.

G921, G922. German. Lectures on the German drama with a con-
siderable amount of reading from characteristic plays, beginning with
Schiller's " Don Karlos." These exercises are conducted mainly in German.

G941, G942. 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.

G98. 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.

MODERN LANGUAGES
The study of modern languages at the Institute has two objects:

that of enabling the student to make use of the languages as instruments
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 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 by 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 succinctly familiarity with the character, customs, tradi-
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tions, spirit, history and development of the peoples and countries whose
language is studied.

In 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.

L11, L12. German. (Elementary.) Intended to prepare students
to fulfill the entrance requirement in German. A study of grammatical
forms, syntax and vocabulary, through composition exercises and rapid
reading, forms the basis of the work.

L21, L22. German. (Intermediate.) Includes a systematic review
of 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 in German.

L31, L32. German. (Advanced.) Exercises in scientific German.
Selections are made from current scientific journals and from the latest
scientific literature. Exercises are conducted in German as far as prac-
ticable.

L331, L332. German Literature. Readings and Lectures.
L51, L52, French. (Elementary.) Designed to give the necessary

foundation for the study of French language, literature or scientific studies;
it will also enable students to fulfill the entrance requirem bnt in elementary
French. Consists of training in pronunciation, elementary grammar, 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 French. A continuation of the study of grammar,
translation into French of connected passages, reading and translation of
some standard modern authors, reading of scientific French.

L611, L621. French. The reading of scientific French pertaining to
the field of aeronautics. Open to graduate students in aeronautics. Text-
books: De Gramont de Guiche, Expos des Connaissances g6nsrals utiles aux
Aviateurs; N. Joukowski, Aerodynamique; also selected articles in
l'Aeronautique (revue mensuelle ilustrie).

L68 L64. French. (Intermediate.) Planned to suit the needs of
Course IV. Some of the reading matter will deal with architectural sub-
jects. Textbooks: such books as Galland, French Composition; Schoell,
Paris d' aujourd'hui; Hervieu La Course du Flanbeau; Loti, Pecheur
d' Islande; George Riat, Paris (Les Villes d'Art Celbh'es).

L65. French. (Advanced.) Reading of Fre -h prose of a varied
nature, part of which deals with description of Fr ch cities, cathedrals,
chateaux, etc. Practice in pronunciation and caversational phrases
useful for travel is given. Textbooks: Levy, French Composition (Holt);
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.

L81, L82. Spanish. (Elementary.) Pronunciation, elementary
grammar, easy reading matter, practice in conversational phrases useful
for travel. Textbooks: such books as Hills and Ford, First Spanish Course
(Heath); Pittaro, Spanish Reader; Hills and Reinhardt, Spanish Short
Stories; Romera- Navarro, Historia de Espaffa; Carrion and Aza, Zaragueta.
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The following subjects are offered as General Studies. For description
of courses see Division of General Studies, page 171.

G821, G822. French. G911, 0912. German.
G881, G882. French G921, 0929. German.

G941, G942. German,

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 mathematics throughout the first two years, beginning with
a combined course in elementary calculus and analytic geometry extendin
through the first year. The second year work is devoted mainly to integr
calculus and elementary differential equations with systematic study of

ications. From the outset, care is taken to present both underlying
es and a great variety of concrete applications the latter connecting

e maematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section bemg 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
exceptional advantages for advanced and elective work in applied mathe-
mattcs.

Undergraduates wishing to specialize in mathei.iatics are referred
to the recently adopted course (IX-C).

The department possesses an excellent library, and an extensive
collection of models.

M1. Algebra (Entrance). For. description see entrance require-
ments.

M2. Plane Geometry (Entrance). For description see entrance
requirements.

MS. Solid Geometry (Entrance). For description see entrance
requirements.

M4. Trigonometry (Entrance). For description see entrance
requirements.

M11. Calculus. An elementary presentation of the fundamental
ideas of the calculus; derivatives, differentials, maxima and minima,
integration, with application to simple problems of geometry and mechan-
ics, all confined to algebraic polynomials. Textbook: Woods and Bailey,
Elementary Calculus.

M12. Calculus. Trigonometric, logarithmic, exponential functions,
with graphical computation and applications; series, partial differentiation;
methods of integration. Textbook: Woods and Bailey Elementary Calculus.

M21. Calculus. Continuation of integration of functions of one
variable including use of tables; definite integrals; geometrical applications
to areas of lengths of plane curves, volumes of solids; mechanical applica-
tions to work, pressure, centers of gravity and moments of inertia. Text-
book: Woods and Bailey, Elementary Calculus.

M22. Differential Equations. Functions of two variables, double
and triple integration with applications to areas and volumes, moments
of inertia, and centers of gravity. Textbook: Phillips, Differential Equa-
tions.

M26. 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
Least Squares.
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M81. Differential 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.

M36, M87. Advanced Calculus. Taylor's Formula with applications
to approximations in calculus and analysis, partial differentiation, complex
numbers, vectors, total and partial differential equations. Bessel's func-
tions, calculus of variations, line, surface and space integrals, elliptic
integrals and functions.

M41. Calculus, Applications of. Especially adapted to the needs
of students in chemical engineering.

M43, M44. Theoretical Aeronautics. Open to third and fourth
year students.

M451, M452. Fourier's Series and Integral Equations. The theory
-of Fourier s series, Bessel's functions and their application to the solution
of such problems in physics as can be expressed by certain partial differ-
ential equations.

M51, M52, M53. Engineering Science. Mechanics, hydrody-
namics, and electricity, designed 1o illustrate the correlation between these
subjects and their general application to engineering problems.

M54. Mathematical Laboratory. Practical instruction in numerical,
graphical and mechanical calculation and analysis as required in the
engineering or applied mathematical sciences, methods for checking the
accuracy of arithmetic and logarithmic computations; numerical solution
of algebraic, transcendental and differential equations; graphical methods
in the processes of arithmetic, algebra, and the calculus; 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 cal-
culation, such as slide-rules, arithmometers, planimeters and integraphs
and many kindred topics. Textbook: Lipka, Graphical and Mechanical
Computation.

M561, M562. Theory of Functions. A study of the elementary
functions, particularly the rational functions, the exponential functions,
the circular and hyperbolic sine, cosine, and tangent - for complex values
of the variable. Extension of the differential and integral calculus to the
complex plane. Development and application of the fundamental theorems
of the analytic function theory. A portion of the first term will be devoted
to selected topics from the theory of functions of a real variable.

M57. Theory of the Gyroscope. A mathematical discussion of the
gyroscope, together with its application to torpedoes and stabilizers.

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.

M62. Modem Algebra. Determinants, matrices, systems of linear
equations, linear transformations, finite groups.

M681, M632. Differential Geometry. A study of n dimensional
geometry with the use of the Ricci absolute calculus, theory of tensors,
applications to Euclidean, non-Euclidean, and Einstein spaces.

M641, M642. Modern Analysis. Particular attention is given to
analytical methods used in mathematical physics, the elements of theory
of functions, and study of important transcendental functions.

M651. 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.

M652. Analytical Mechanics. Continuation of the topics treated
in M651. Introduction to relativistic mechanics.
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M70. History of Science. Same as GI with 30 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, variable coefficients, exact linear
and simultaneous linear equations. The application of the calculus and
differential equations is made to various problems, methods of computa-
tion and approximation, including Taylor's and Maclaurin's series, Simp-
son's rule, finite differences, use of mechanical integrator, construction
and use of nomographic charts. Textbooks: Wilson, Advanced Calculus;
Phillips, Differential Equations; Lipka, Graphical and Mechanical Com-
ptutatio.

M781, M782. Rigid Dynamics. The fundamental principles of the
mechanics of rigid bodies.

M75. Exterior Ballistics. The calculation of the trajectories of
projectiles under standard conditions, and of the differential corrections
for variations from standard conditions is discussed here. The method
of Slacci-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,

M80. Methods in Teaching Junior High School Mathematics.
Will include the observation of a demonstration class, showing actual
teaching of a typical group of junior high school pupils.

M8. Methods in Teachi Senior High School Mathematics.
A study of methods in teachin era, 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

M82. Classroom Problems of the Junior and Senior High Schools.
Alms to discuss problems of particular value to the teacher, including
classroom methods and technique, methods of study, rating of pupils,
and the like.

The following subjects are offered as General Studies. For description
of courses see Division of General Studies, pages 167, 170.

G1. History of Science.
G2. History of Science.
G76. History of Philosophy.

MILITARY SCIENCE AND TACTICS
Courses in Military Science are divided into: Basic Course, compul-

sory, and AdvancedCourse, are optional.
The Basic Course consists of the subjects~ 'ven 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 comp'ete satis-
factorily the second year of the Basic Course. Aliens, students found
physically, unfit for military service, and students with military training

to that prescribed by the two-year Basic Course are exempt from
Mlitary.Scence.
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Students desiring relief from any part of the military requirements
should consult the Professor of Military Science and Tactics immediately
upon regration

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, Signal
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 30 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 fron 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
fifteen 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-
dents who are citizens of the United States, physically sound, who have
made a satisfactory record in their compulsory military training and dis-
play such physical, mental and moral qualifications as, in the judgment of
the 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 for which he is a candidate.

MS11. Military Science. (Required in all courses.) Consists of
six weeks of infantry drill, school of the Soldier, squad and platoon; four
weeks of lectures on elementary subjects of military training; and five
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weeks of instruction, both theoretial and practical, in infantry weapons
and rifle marksmanship.

MS12. Military Science. (Required in all courses.) Consists of
two weeks of lectures on the articles of war and courts-martial; five weeks
of lectures on minor tactics and field service regulations; and eight weeks
of infantry drill, school of the co pany and the battalion at ceremonies.

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 be-inning of the following term will be arbitrarily assigned to
a unit.

MS221. Military Science. Coast Artillery Unit. Consists of fifteen
weeks devoted to gunners' instruction.

MS222. Military Science. Engineer Unit. Fifteen weeks devoted
to instruction in the elements of engineer training.

MS228. Military Science. "ignal Unit. A fifteen weeks' course in
electrical communications.

MS224. Military Science. Ordnance Unit. Lectures on interior
and exterior ballistics.

MS225. Military Science. Air Service Unit. Fifteen weeks devoted
to elementary ground training. Open to those students only who have
passed the physical examination for training.

M8220. 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 artillery.

MSS12. Military Science. Engineer Unit, Advanced. (R. 0. T. C.)
Consists of lectures for four weeks on organization and duties of engineers;
three weeks on administration, supply and equipment; and eight weeks on
musketry and combat principles.

Mas18. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Fifteen weeks devoted to signal communication and tactics.

MS8131. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Shorter than MS313.

MS314. Military Science. Ordnance Unit, Advanced. (R. 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.

MS815. Military Science. Air Service Unit, Advanced. (R. 0. T. C.)
Fifteen weeks of lectures on organization and administration, navigation,
pursuit attack and bombardment.

M9821. Military Science. Coast ArtilleryU nit Advanced. (R. 0. T. C.)
Seven weeks' study of the dispersion and probability of fire; and eight
weeks of observation and adjustment of fire.

MS822. Military Science. Engineer Unit, Advanced. (R, 0. T. C.)
Consists of lectures for eight weeks on general construction in war; and
seven weeks on field and permanent fortifications.

MSS89. 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.
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MS3281. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Shorter than MS828.

MS824. Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Fifteen lectures on heavy artillery material.

MS826. Military Science. Air Service Unit, Advanced. (R. 0. T. C.)
Lectures for fifteen weeks on observation and artillery liaison.

MS826. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Lectures for fifteen weeks on organization and duties of
chemical warfare service. Personnel and materiel.

MS411. Military Science. Coast Artillery Unit, Advanced. (R.O.T.C.)
Lectures on coast artillery materiel for three weeks; organization and
administration of the coast artillery corps for three weeks; camp sanitation
and military hygiene for two weeks; gunners' instruction for anti-aircraft
artillery for five weeks; and six periods throughout the term for exami-
nations.

MS412. Military Science. Engineer Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS418. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS414. Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS415. Military Science. Air Service Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS416. Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C.) Covered b Institute subjects. (See R. 0. T. C. schedules.)

MS421. Military gcience. Coast Artillery Unit, Advanced. (R. 0.
T. C.) Lectures for fifteen weeks on the tactical employment of artillery,
fixed anti-aircraft and heavy mobile artillery.

M6422. Military Scicace. Engineer Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (Sce R. 0. T. C. schedules.)

MS428. Military Science. Signal Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS424. Military Science. Ordnance Unit, Advanced. (R. 0. T. C.)
Covered by Institute subjects. (See R. 0. T. C. schedules.)

MS425. Military Science. Air Service Unit, Advanced. (R. 0. T. C)
Covered by Institute sub ects. (See R. 0. T. C. schedules.)

MS426. 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 I.stitute 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.

The gymnasium is open to all students free of charge, and th. instruc-
tion is especially arranged to fit individual needs. Bronze medals, known
as the Cabt Medals for Improvement in Physical Development, are
awarded to the five or six men showing the greatr physical improvement
for the year. These medals are the gift of the late ndmuel Cabot, for many
years a member of the Corporation of the Institute.

During the past year the hangar building has been remodeled and
equipped for boxing, wrestling, and basketball. This building is for
competitive indoor sports and has seats for three hundred spectators.
With the acquisition of this building the Walker Gymnasium is left free
for the regular gymnastics for which it was designated.

The Athletic Field gives an opportunity for track-team contests and
inter-class games. This field is provided with a quarter-mile running
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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. Four lectures on the relation of
exercise to health and on personal hygiene are given to the first-year class
at the beginning of the school year, and all first-year men take two physical
examinations during the first month, one at Walker Memorial from which
anthropometric charts are plotted and one at the Medical Department.
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 reguired to take these
lectures and exercises. Regular exercises on the various athletic teams
may be substituted for gymnastic work by consulting the Physical Director.

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

their professions, professional summer schools are held in the departments
of Civil Engineering and Mining, 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,
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 topographic maps; and for the making of railroad location surveys.
Gardner's Lake is specially favorable for carrying on the field-work neces-
sary to hydrographic surveying. The Machias and East Machias rivers
are available for stream gaging by means of floats and by the various
types of meters. Some of the smaller streams afford opportunity for weir
measurements.

The camp property comprises about eight hundred and fifty acres of
rolling land in the form of a strip varying in width from one-fourth to one
mile with a shore line of five miles on the lake. The main group of build-
ings consists of 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, an office for the camp physician, a large lounge
room, three sleeping rooms, a camp store and post office, an instrument
room, kitchen, icehouse, toilet room and lavatories, and a dormitory for
the service staff. Sleeping quarters for students are provided in seven
wooden barracks, each containing six double rooms; tents on raised plat-
forms 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 additional sleeping accom-
modations for sixteen members of the instructing staff. The latter building
olso provides drafting space for twenty-four and contains a classroom
accommodating thirty students. The camp is equipped with excellent
sanitary facilities, a wholesome water supply from driven wells and an
electric light plant. A physician is in constant attendance throughout
the camp session.
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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 foilowing their sophomore year. A limited number of students
from other courses having the requisite preparation may be admitted by
petition.

The tuition fee is $75 for 1'05, 1'06, 1'20 and 1'60 combined; also for
1'04. An additiopal charge of $30 is made for 1'07. The cost of camp
operation and maintenance is shared equally by those in attendance.

Summer School of Surveying for Miners and Geologists. This course,
Surveying, l10, 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, Option 1, 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 $75. Deposit for board and inci-
dental expenses is $80.

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

Summer School of Surveying. - Students in Course III, Option 2,
and Course VI are required to take the Course in Surveying and Plotting,

'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 is $20.



SUBJECTS OF INSTRUCTION TABULATED

The number to the left is the subject number. The numbers under the
title are the numbers of the preparatory subjects. Those in italics indi-
cate subjects to be taken simultaneously. 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 theoieading " 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

No. Subject and Preparation Taken by

1'00 Surveying and Plotting.... I, XI, XVi
M4. D22 (Not open to

first year students.)
'01 Surveying and Plotting.... I, XI, XVi

M4, D22 (Not open to
first year students.)

1'02 Surveymig and Plotting.... III,, VI
M4, D22 (Not open to
fat year students.)

1'03 Surveyig. ... II
M4, D22 (Not to IX-B, XVs
frst year students.)

1'04 Surveying................ (Elective)
M4 D22 (Open only to
students entering the third
year.)

1'05 Plane Surveying ........ I, XI, XVi
1'00 or 1'1; 1'12 (Open
only to students entering
the third year.)

1'06 Geodetic and Topographic. I, XI, XVi
Surveying

.07 Geodetic Surveying....... (Elective)

1'10 Surveying................ 11L

M4, D12. D22 (Open XII
to students entering the
third year.)

1'12 Astronomy and Spherical
Trigonometry.......... I
M4, 1-00

l'IS Geodesy................. I
M22 and 1'12

1'14 Advanced Geodesy........ I
1'18

1'io Navi tion............... VIII.

1'18 Map Reading and Topo-
aphical Drawing...... I, Xi

120 Railway Fieldwork........ IXI, XVi
1'01. 1'5

1'21 Railway and Highway Engi-
neerng......

181

Term and Hours
Exercise and Preparation

Year is$ Ad
Term Term

2 80-45

2 .. .. 2-0
28

3 Summer 60-15

2 10-0
20 10-0

20
Camp Technology

85hours

8 Cam Technology
100hours

3 Cam? Technology
00 hoursff

3 Camp Technology
150 hours

8 Summer Mining
Camp

a 860 hours

2
3

G

2a

8

45-0 .

(Not required
in 1925-26)

30-30

15-45

6- 0
24,

Camp Technology
80 hours

80-0 ,

Instructor
in Charge

Robbins

Robbins

Hosmer

Howard

Howard

Howard

Hosmer

Hosmer

Eberhard

Hosmer

Hosmer

Hosmer

Hosmer

Howard

Babcock

Breed

I
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No. SuWect and Preparaton Taken by

l'IT Railway and Highway Bngi-
.............. XVi

M1, 011'20
1IT Railway and Highway Engi-

n ............ ...I, XI

1'22 Railway and Highway Engi-
neenng. .. ............. I, XI. XV:
V21 or p211

V28 Railway Draftig... .. XI
120, I1 or 1

1*28T Railway Drafting......... It.s
120, 1'A1, or 1811

1'24 Railway Drafting ......... I. , XI
1'28, PB

125 Railway and Highway Engi-
neering ............... Is, XI, XVI
110, 122.220; V85 for Is

1'27 Railway Engineering...... Is.P28
1126

V28 Railway Design .......... It.
124, P7

1*801 Advanced Railway Engi-
neering................ I
127, 128

1'802 Advanced Railway Engi-
neering................ I
V301

1'311 Advanced Railway Design. I
128, 1801

1'812 Advanced Railway Design. I
1-811,1-802

185 Roads and Pavements .... It,
122, V011 for XI XI

1'88 Testing Highway Materials Ist
185, 2'87

1,37 Highway Transportation... Itsb
1-25,1-36,5 87

1'88 Higway Design.......... 1%
114 137

189 Grapic Statics.......... I
8'02 (Not open to first
year etudents.)

P40 Structures..............I IV IX-B,
2'20 k.W

141 Structures............... I, IVs, XI
1'40, 1'48

*41T Structures............... XV.
1-40. 148

1'42 Structures.............. I
1*41

1'421 Structures............... Is, XI
1141

1*421T Structures............... XVi
141

1422 Structures............... IV,
141

1'48 Materials................ I. IV, XI, XVi
2120 IV,

144T Stationary Structure ...... III
2'20

145 Theory of Structures. II (O. D.)
2'20 or XIII-A

1-46 Structuralesign......... XIII-A
1*45

1-461 Structural Design ......... II (0. D.)
115

148 Foundations............. I, IV, XV:
140 or P44

8 80-45

8 80-45

a .. .. 80-30

8 60- 0

8 75-0

a .. .. 0- 0
45

4 30-45

4 80-80

4 .. .. 80-60

4 .. .. 0-0
75

G 80-60 ....

G .. .. 80-60

G 0-0 ....
45

G .... 0-0
45

4 (Not reuired
8 in 192 26)4 .. .. 0-15

15
4 .. .. 80-60

4 .. .. 0-0
45

2 .. .. 15-15
80

8 .. .. 45-75

4 60-120

4 45-0

4 .. .. 60-120

4 .. .. 30-60

4 .. .. 45-90

4 .. .. 80-60

3 .. .. 15-30
4 .. .. 15-30
4 .. .. 80-80

o 45-90 ....

G .... 0-0
G ~00o .. .. 0 n

45
A 15-15

Term and Hours of
Exercise and Preparation Instructor

Year Ist Ad in Charge
Term Term

Breed

Breed

Breed

Babcock

Babcock

Babcock

Breed

Breed

Breed

Breed

Breed

Breed

Breed

Breed

Breed

Bmed

Breed

Babcock

Fife

Bowman

Spofford

Spofford

Spofford

Spofford

Spofford

Spofford

Sutherland

Fife

Bowman

Bowman

Bowman

Spofford
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No. Sbjec~t and Preparation
E

Taken byj V4

1501 Bri Design............ Iss 4

1'602 B dgeDeign........,... I.t, a
V1 and 1'501

V811T Bric Design............ Is 4

1'512 Bridge Design............ Is 4
1'511

1'52 Structural Design ........ XI 4
1'41

1'58T Structural Design......... XV 4
1'40

1'55 Structural Design ......... I G
1'56%

M'l1 Advanced Structures...... I G
V42 or 1421 or 1'422
1'502 or 1'12 or 4'92

1'562 Advanced Structures...... I G
l8'61

1'57 Seconday Stresses. I 0
I'48 or V 1 or 1455

'81 Reinforced Concrete Design I G
1'42 or '421

'582 Reinforced Concrete Design I G
l'5SX

1'60 Hydror hic Surveying ... I. XI, XVi
1'05,1 6

1'62 Theoretical Hydraulics .... I, s, IX-B, XI 3
2'15 oreu at

'62T Theoretica ydraulics..I. . I, ,XI 4
215 or equivalent

l'621 Theoretica Hydraulics .... Is a
2'15 or equivalent

1'68 Theoretical Hydraulics .... I111, , IV2, XIII 4
2'15 or equivalent

*64 Hydraulic Engineering..... VI 4
2'15 or equivalent VI-A (A) a

VI-A1'64T Hydraula Enneering..... XVI
216 or qvalent II, X

'88 Advanced ydraulics...... I
1'62 or equivalent

nto uIndergrduates
1 on petition.)

170 Watr Power Engineering.. Is
1'62

1'71 Water Power Engineering.. Is
110. 141

11781 Advanced Water Power En-

11782, Adfvancd Water Power En.
gine ing .............. I
1,81' 1851

1'75 Hydraulic and Sanitary En-~.............Iit
176 Hydrao and Sanitary En-

gl sing ............. It
162

1*77 Sa Engineering...... XI

78 Saita Engineering...... XI

1102r 7
1'79 Hidr ,uo and Sanitary

a w I....., I....... It
1-7

1'0 Sanitry es .......... X1

1'811 Advsmed Sanitary Engi-
neerig................ I,XI

70 r 1*78

(B

Vs
4
4
G

Term and Hours of
xercise and Preparation
it 1st d

Term Term
0-0

105
... 0- 0

75
0-0

75
0-0

90
90-0

60- 0

0-0
120

45-1385

45-185

. ... 80-60

0-80
90

0-40
80

Camp Technology
75 hours

45-75

45-75

.... 45-60

30-45

45-90 3 .
Summer 45-90

." .. . .4-9
80-45
20-60

4 45-90

4 .. .. 80-45
60

G 45-90

G

4

4

4

4

4

0

Instructor
in Charge

Bowman

Bowman

Bowman

Bowman

Bowman

Bowman

Sutherland

Spofford

Spofford

Bowman

Sutherland

Sutherland

Liddell

Russell

Russell

Russell

Russell

Barrows

Barrows

Russell

Barrows

Barrows

Barrows

48-90 Barrows

60-75 .. .. Tyler

60-75 Tyler
60-75 .. .. Tyler

45-60 Tyler

0-0 Tyler
80
0- 0 Tyler

80-60 .. .. Tyler

188
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No. SuWect and Preparation

1'812 Advanced Sanitary Engi-
ne ing............... I

1'851 Advanced Water Power
Destgn................ I

'882 ,% ed Water Power
.....i........

11881 Advanced Sanitary Design. I
1'811

11882 Advanced Sanitary Design. I
1'812

Term and Hours ofTe ercse and Preparation
Taken b Year isn Rd

Term Term
o .. .. 80-40

o 0-0 ....

go
o 0-090

o .... 0-0
90

MECHANICAL ENGINEERING - 2*00-219

No.
B

Yea

WOO Mechanism.... ........ II VI VI-A 2
D11, P21. M11 XII, XV12-0l Mecanism- IR I VIIi X 3
21 D21. . ........ - v II,'"XIV

Toll Mechanism............. XI 2
D11, D21, M11

2'02 Mechanism............ XV 2
Dl1. D21, Muli

2'04 Mechnical Engineering
Equipment... ....... 1 2

205 Mechanism of Machies... II
2'00

'06 Mechanism of Machines. ... II (O.D.)(T.D.) GI
2'00

*07 Automatic Machinery ..... II (T.D.) G
oe. 2'21

'08 DeW of Automatic Ma.
ery................ II (T.D.) 0

2'072'09 DesWp of Automatic Ma-emnery................ II G
'08 2'21, 2180

2'10 Mechanical Engineering
Draw .............. 1 2
D12,1)22, rOO

2'11 Mechanical Engineering
Drawin............... XV, 3
D12 D2. too

2'12 Mech cal knglneeing and
a Dra ig ..... VI 2

2121 M ngineerlng and
Machine Drawing. .VI-A, IX-B, 2
Div, D22, 8.00 XIII

2'18 M n Drawing....... 1 2
U 1D222181 Ma chneDrawing......... XVs 8

'14 Mmc Drawing......... IIIs 3
D12, D22215 ppli echanics (Statics
and 0) ........... I II IV IX.B, 2

Mu.~ ~ M XO 3t~ II
2i16 Aplied Mechanics (Statics) VIX. ar1 802, xv, 8

VI.A 3
217 Applied mechanics tatis-V 2

TFlrestof MAteral)... IV, S

Term and Hours of
crise and Preparad1on

rIS$ Od
Term Tent
45-90 . .

80-4O
summer 0-800

80-60
80-48

80-30

18-0

80-80 ... ,
80
80-40

4&45

45

0-0
180

0-0go
Summer 75- 0

15-0
108

18-0
75

15- 0
75

(Not required
in 1925-28)

Summer 0- 0

4840

45-90
80-0

80-40
80-60

45-75

Subjet and Preparation Taken by

Instructor
in Charge

Tyler

Barrows

Barrows

Tyler

Tyler

Instructor
in Charge

Merrill

Merrill

Merrill

Merrill

Taft

Swett

Swett

Swett

Swett

Swett

James

James

James

James

James

James

James

Johnston

Johnston

Johnston
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CATALOGUE

Term and Heus of
Eercise and Preparalon Inslructor

Taken by Year Ist Od in Charge
Term Term

rIS AppliedMechanics(Seh
of Materials,
statics) ............... IV. a

'17
2'19T Applied Mechanics (Strength

of Materials)........... X-B, XV6 4
2'16

20 Ap plied Mechanics (Strength
0 A Materials) ......... I VI.VI-A(, 3
215 or2-16 V , IX-B, X,

XrI,
XV., XV,
IIIVI.A(A) a
XIV

'20T A ppled Mechanics (Kinet-
is, Strength of Materials) I XI
2-15 or 211 4

W201T Applied Mechanics (Strength
of Materials)..........I 8
2'15

2*2p2T Applied Mechanics (Strength
of Materials) ......... XV, 8
2116

2'21 Apied Mechanics........ 118

2'211T Applied Mechanics........ IV2 U

2212 Applied Mechanics,....... XII I
2'214T Aflied Mechanics ........ IVs a

211T
2'22 Applied Mechanics........ v8

20 VI-A(A) 4
VI-A( 4

2'221 Aped Mechanics....... XVj 3

2'251 Dynanlcs of Machines..... 4
221 II(O.D.) (T.D.) G

2254 Dynamics of Engines...... (A. .) G
21251

2'55 s of i . Aero. Eng. G
S26T Mehanles ooff Engineerng .1 4

218
W27 Theory of Elasticity....... II(A.O.) 4

2*21 &Ivanced Mechanics and
Theory of Elasticity..... H(D.) G
2'26

W282 Advanced Mechanics and
Theory of Elasticity..... II(O.D.) (3
2'281

2'9 Interior Ballistics ......... II(O.D) G
80 Materials of Engineering... II XII 8

2'20 X111 4
201 Materials of Engineering... II(T.D.) G
231 Materials of Engineering... XVs 8

1 80
2331 Physical Metallurgy......I. I(O.D.) (T.D.) G

882 Ph Ical Metallurgy....... II(O.D.) (T.D.) 0
8814 hyG2841 Phical Metallurgy....... II

2842 Ph lea Metallurgy....... II G
841

2848 Physcal Metallurgy....... (Elective) G
80 or &42

2844 Phscal Metallurgy....... (Elective) G
T r5'42

285 Testig Materials Labora-
tory................. 4
2'0 an42'30

48-75 Johnston

8-4 .. .. Johnston

48-90 .. .. Johnston

45-90

60-120

45-0

.. ..0

Summer

30-0
30-00
80-W0
45-1

.0-120

45-120

80-30
18-60

80--00

185

15-15

0-80
60

80-0

45-75

80-60
80-0
45-75

45-75

41"0

Johnston

Johnston

Johnston

Fuller

Fuller

Fuller
Puller

Fuller

Fuller

Riley

Riley

Riley

Fuller

.. .. Fuller

45-120 Fuller

30-45 Johnston
80-30 Hayward
80-80

Hayward
Hayward

.... Williams

18-30 Wil.iams
105

Williams
18-30 Williams

1385
Williams

18-18 Williams

.. .. Hayward

185

.. ..

60 120



No. Subject and Preparation Taken by

286 Testing Materials Labora-

2 and 2'80 or 2'81
2'861 Testing Materials Labora.

tory................. IV,
2211

2-862 Testing Materials Labora-
tory, Concrete.......... IV,
2'211

2'87 Testing Materials Labora-
tory................... XI XV.,.
2'20 1111

(1st 10 w.)

I
Ofstlo w.)
II
1. 5 w.)

III, XV1
Aat 10 w.)
(1st 10 w.)

2'871 Testing Materials Labora- (lot 10 w.)
tor................. VI.A(A)

2'20... a w.)2-VI-A(B)
(1. 5w.)

2'881 Testing and Examination of
Material, Advanced ..... II
2'21, 286, 2'856, 5'42

2382 Testing and Examunation of
Material, Advanced..H

2991 Reinforced Concrete Design IV.
2'211

2892 Reinforced Concrete Design IV
2'891

2'898 Reinforced Concrete Design,
'Advanced............. (Elective)
;21892

2-894 Concrete Research........ (Elective)
2'862

2'40 Heat Engineering ......... II, IX-B, XIII
M22, 8'04 II(T.D.)

2-40T Heat Engineering......... X
M22, 8'04

2'41 Heat Engineering ......... II, XV,
0-40

2'42 Heat Engineering.........II, X-B, XIII
2'40 II'TD.)

2'42T Heat Engineering .........
2'40

248 Heat Engineering......... II
2'42

244 Heat Engineering ......... III, XV:,,
M22 8'04 11,

'44 Heat En nearing ......... VI, VI-A(B)
'4 22, 804 VI-A A)

2'45 Heat Engineering ......... IIs, XVi, a
2-44 I11

2'451 Heat Engineering......... VI
2'441 VI-A(B)

2'451T Heat Engineering ......... VI-A(A)
2'441 VI-A (.4)

2'46 Heat Engn'eering......... XI
M22.8-04 I

2'46T Heat Enineering......... X

2461 Heat Engineering ...... .. II(A.O.)

Term and Hours of
ERxercise and Preparation Instructor

Year 1st Od in Charge
Term Term

4

0-15
80

0-30
80

Hayward

Hayward

Hayward

Hayward

4 0-0
30

4 0-10
20

4
3

4

a

8

(Not required in 1925-26
0-10
20
0-10

20
0-10

20
0-10

20
0-10

20

0-25 Hay
20

a 0-25
20

G 15-0
75

4 0-0
105

a .. ..

0-0
100

0- 0
100
45-90
45-90
60-105

80-80

30-60

45-75
45-75
45-90

Summer
30-60

60-105
60-90
60-105

45-00

15- 0
75

0- 0
90

45-75
45-75

84"0

45-75
45-75
45-90

45-70

Hayward

Hayward

Peabody

Peabody

Peabody

Peabody

Berry

Berry

Miller

Berry

Berry

Berry

Taft

Taft

Taft

Taft
Jones

Taft

Miller

Taft

Miller

ward
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CATALOGUE

No. Subject and Preparation Taken by

2'47 Heat Engineering ......... XI
246 I

2'47T Heat Engineering ......... X
2*46

2'471 Heat Engineering ......... II(A.O.)
2461

2'48 InternalCombustion Engines X1U-A
2'49 Refri eration............ II

2-501 Advanced Heat Engineering II
248

2'502 Advanced Heat Engineering II
2'501

2'51 Torpedoes............... II(T.D.)
2'40

2'58 Power Plant Design ...... II
241 and 242

2'59 Mechanical Equipment of
Buildings, Heating and
Ventilation............. IV,
M22, S04

2'601 Engineering Laboratory.... II(T.D.)

2'601T Engineering Laboratory... II
2'42

2'602 Engineering Laboratory.... lIe.,., 22'601
2'603 Engineering Laboratory.... 111, , 4

2601 Ord.
2'611 EngineeringLaboratory.... II1

240 or 2'44 XV2

IIII XIII
2-612 EnpineeringLaboratory.... XI i

2'612T Engineering Laboratory... XV9
2'611

2618 EngineeringLaboratory.... XV*

XIII
2'62 Engineering Laboratory.... IX-B

2'40 or 2'44 X XVs
2'621 Engineering Laboratory.... V, VI-A(B)

VI-A(A)
2'68 Engineering and Hydraulic

Laboratory............ It,t, XI, XVi
2'46

2-631 Ey neering and Hydraulic
boratory............ Is

2'46
2'64 Refrigeration Laboratory.. II

2'43 and 2'601
2'65 Power Laboratory........ II(A.O.)

2'461
2-66 Automobile Laboratory... II

2'601, 819
2,661 Maintenance and Operation

of A2ton1tve Equipment II(A.E.)
2179

2'671 Engine Testing.......... II(A.E.)

2'672 Motor Vehicle Testing..... (A.E.)
2801 and 2671

2'681 Aero. Engine Laboratory.. Aero. Eng.

W682 Aero. Engine Laboratory... Aero. Eng.
2'681

2'801 Aero. Engine Laboratory... II(T,D.)
2'601

2'70 Machine Desgn......... II
118, 2'20,.2'41

Term and Hours of
Ecercise and Preparation

Year 1st ed
Term Term

4 .. .. 30-45,
4 ... 80-45
8 .. 30-45

4 .. . 45-90

4 .. .. 15-30
4 .. .. 45-75

G 45-135

G .. 45-135

G .... 30-00

S . 0- 0
60

4 60-45

G 60-60

4 30-30

4 ... 0-60
60

4 .. 0-30
30

4 .. 30-15
8 (Not required

in 1925-26)
8 ..N.. 30-15
4 (ot required

in 1925-26)
4 60-60

4 (Not required
in 1925-26)

4 .. .. 60-45
4 60-30
4 . .. 60-80
4 0-30

45
5 Summer 45-30

4 .. 0-30
30

4 0-45
45

4 .. 0-30
30

4 .. 0-30
30

4 .. 0-30
30

G 30-20

-G 60-30

G .. .. 75-45

G 0-30
30

G 0-60
90

G .. 0- 0
30a .. .. 20- 0
40

187

instrucdor
in Charge

Miller

Miller

Miller

Riley
Berry

Berry

Berry

Berry

Miller

Holt

Eames

Eames

Eames

Eames

Eames

Eames

Eanes

Eames

Eames

Eames

Eames

Eames

Earnes

Eames

Vales

Fajs

Pales

Pales

Pales

Pales

Pales

Swett
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Term and Hours of
Exercise and Preparation Instructor

No. Subject and Preparation Taken by Year it Rd in Charge
Term Term

271 Machine Design.......... Ie...s, ,Ord. 4 0-0 .. .. Haven
2'70, 2'21 90

II(O.D.) G 0- 0
90

2'711 Machine Design .......... II, s 4 0- 0 .. .. Haven
2170, 221 60

2712 Machine Design.......... IL 4 .. .. 0- 0 Haven
2'711 80

'72IT Machine Design.......... XVs 4 60-15 .. .. Haven2-29
2'722 Machine Design .......... XVs 4 .. .. 0- 0 Haven

2121 60
21781 Machine Design .......... Aero. Eng. G 0-60 .... Haven

30
2'782 Machine Design.......... Aero. Eng. G .. .. 0-60 Haven

2181 30
2741 Machine Design .......... II G 0-30 .. .. Haven

2'71 or 2712 120
2742 Machine Design, Advanced. II .... 0-30 Haven

2741 120
215 Machine Design, Advanced. II(O.D.) G .... 0- 0 Haven

2'71 150
2761 Machine Design.......... II(T.D.) G 0-30 .. .. Haven

90
272 Machine Design.......... II(T.D.) G .... 0-30 Haven

2161 90
217 Engine Desl1n........... H 4 .. .. 80-45 Riley

-21 2 60
21781 IndustrIal Plants.........IH 4 .. .. 45-45 Haven

2'71
2'782 Industrial Plants......... Ia... 4 .. .. 60- 0 Haven

0*781
2'79 Gasoline Automobile.....I 4 .. .. 45-45 Park

2'42
2'801 Automotive Engineering... II(A.E.) G 45-90 .. .. Park

2'25, 2'79
2'802 Automotive Engineering ... II(A.E.) G .. . 45-90 Park

2'801
2'811 Automotive Design ...... I(A.E.) G 0- 0 .. .. Park

A801 120
2'812 Automotive Design .... I.. I(A.E.) G .. .. 0- 0 Park

V802 150
2'82 Alyilane Engine Design .... Aero. Eng. G 0-45 .... Park

42'2251 80
21822 Aero Ungine Accessories ... Aero. Eng. G .. .. 80-45 Warner

2'84 Heafrreatment; .......... II, 4 0- 0 .. .. Hayward
2'80 30

29841 Heat Treatment .......... II (O.D.) (T.D.)G 15- 0 .. .. Haywsar
so2,42 Heat Treatment.......... II(A.E.) G 15-0

2184 80
2850 Automatic Machinery. I ... (Elective) 4 .. . 80-30 Swett

2'05, 221
2'851 Fire Protection Engineering Is... (Elective) 4 .. .. 30-80 Haven

2135 11. 4 .. .. 30-30
2'853 Locomotive Engineering... Re... 4 . 80-30 Fuller

2'251
21854 Mechanical Equipment of

Buildings............. He... (Elective) 4 ., .. 30-30 Holt
2'42

2'855 Steam Turbine Engineerin 4&.- (Elective) 4 .... 30-80 Taft
2'42

2'856 Heat Treatment.......... Ie. (Elective) . 15-0
2'85 11 rd. A 15- 0

2'80 Heat Treatment and Metal-
lorh ............... II(A.E.) 0 .... 15-20 Williams

45
2'87 Textile Engineering ... 4 .. .. 90-80 Haven

*85



CATALOGUE

No. Subeas and Preparation Taken by

2's Ordnance eering ..... II Ord.
2-21 or 2'2

891 Ordnance gineering..... II(A.O)
892 Ordnance nineering..... (A.O.)

2'891
2893 Ordnance Engineering. II(A.O.)

2892
2'90 Foging ................. II

2'901 Forng.................. HII.S, XIH1
D2 I111

2'902 Foin.................X

D122'91 Foundry................. II XIII
D12

III$

2'911 Foundry ................ 
Vsi

D12
2 D91 Fonr................XsDig VI

2'92 Pattern Making .......... II
2'91

2'941 Machine Tool Laboratory. . VI
D12

2'942 Machine Tool Lei ratory.. VI
2141

2'951 Machine Tool Laboratory.. II, XIII
D12

2*952 Machine Tool Laboratory.. II, XIII
'951

2'952T Machine Tool Laboratory. . II, XIII
2'951

2'96 Machine Tool Laboratory.. VIII, IX-B
D12

2981 Machine Tool Laboratory..
D12

2'971 Machine Tool Laboratory..
D12

2'972T Mac ne Tool Laboratory..

2'98 Production Methods ......
2'952

2981 Manufacturing Processes...
2952

XIV

XVs

XVi
XVi

XVs

II

HI(A.E.)

MINING ENGINEERING AND

No. Subject and Preparation Taken by

8'0iT Mining Methods.......... IHL
1' 8'04, 12'01

802T Ming Methods.......... III
8,01

8'08 Economics of Mining...... Ilt8'02. 8'08, T21
8'04T Mining, Principles of ..... l. UI&

8'O8

Term and Hours of
Exercise and Preparation Instructor

Year 1st Rd in Charge
Term Term

4 .. .. 45-45 Fuller
30

4 Summer 216-108 Fuller
4 0- 0 .. .. Fuller

195
4 .. .. 0- 0 Fuller

135
2 .. .. 0- 0 Lambirth

45
2 30- 0 .. .. Lambirth
3 80-0
4 .. .. 800
S .. .. 0-0 Lambirth

80
* 0- 0 .. .. O'Neill

60
2 .. .. 0-0

60
4 0- 0 -60
2 .. .. 0-0 O'Neill

30
Summer 80- 0

2 .... 0-0 O'Neill
80

9 .,i. 0-0 O'Neill
30

2 0- 0 .. .. Littlefield
60

2 .. .. 0-0 English
30

3 0-0 .. .. R. H. Smith
90

3 .. .. 0-0 R. H. Smith
60

4 0- 0 .... R. H. Smith
80

2 .. .. 0-0 R. H. Smith
60

2 0-0
60

2 .. .. 0-0 R. H. Smith
30

(frst 10 weeks)
4 .. . . 0-0

80
3 Summer 45- 0 R. H. Smith

a .. .. 30- 0 R. H.Smith

4 (Not required
in 1925-26)

G 45-15 .. .. R. H. Smith

METALLURGY - 3'0-3'99
Term and flours of

Exercise and Preparation Instructor
Year lst Rd in Charge

Term Term
8 90-75 .. .. Hutchinson

8 .. .. 45-30 Hutchinson

4 60-45 .. .. Hutchinson

4 .. .. 46-45 Hutchinson

77,7"U

189
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No. Subject and Preparation Taken by

8'05 Mining, Elements of ...... XII
III*

8'061 Mining Engineering, Ad-
vanced................ IIIi
8'04

8'062 Mining Engineering, Ad-
vanced................ IIIi
8-04

8'08 Mining Practice .......... IIIi
1'10 XII (Optional)

8'09 Mining Law.............. Hi11
304

8'101 Mine Valuation........... IIII
8'04, 8'08

3'102 Mine Valuation........... IL
8'101

812 Economics of Mining, Ad-
vanced................ Ii
3'04

321 Ore Dress ............. Ii
'9,12'01

8'22 Ore Dressing Laboratory ... IIIt
5'E1, 331, 5'13 .,

8'23 Ore Dressing............. II, XII
12'01

3'241 Ore Dressing, Advanced .. III
8'21, 822; or 323

8'242 Ore Dressing, Advanced .. III
8'251 Theory and Practice of Flo-

tation.... ............ III
3'21, 3'22; or 8'23

8252 Theory and Practice of Flo-
tation ................ III

326 Ore Dressing, Economics .I. I
3'21, 8'22; or 3'23

8'271 Ore Dressing, Desin ...... III
8-21, 822; or 3'28

3'272 Ore Dressing, Design ..... III
881 Fire Assaying ............ IIts

1201, 512 XII (Elective)
832 Fire Assa ing and Metal-

lu ical boratory...... XIV (Elective)

8'831 Fire Assaying, Advanced ... lIII, Ills
5'12, 3'31

33832 Fire Assaying, Advanced ... III:, Is
881, 5'12

8'41 Metallurgy: Copper, Lead,
etc.................... Ill
5'18, 12'01 8'60

8411 Metallurgy: Copper, Lead,
etc........ . ......... IIIs
5'13, 12'01, '60

8'412 Metallurgy: Copper, Lead,
Zinc, etc.............. III,
5'18 12'01

3'42 Metallurgy: Gold and Silver IIIi, Ills
8'81,38

S'43 Metallurgy Iron and Steel. Ills

3'431 Metalury Iron and Steel. Is

8482 Me ur: Iron and Steel. Ilis
502

8'44 Metall y: General, Zinc
and Mnor Metals ...... I11s
8411, 8'481

8'45 Metall , Heat Treatment
of S................. Ils
8'481, 8'61, 8'11

Term and Hours of
Eercise and Preparation Instructor

Year Ist Ed in Charge
Term Term

3 80-80 .. .. Hutchinson
4 80-30

G 195- 0 .. .. Hutchinson

G

8

G

G

G

G

3

8

8
G

G

G

G

G

G
8

195- 0 Hutchinson

Summer 40 hours Hutchinson
Summer Mining Cam
80-120 .. .. utchinson

45-120 .. . Hutchinson

45-120 Hutchinson

30-90 Hutchinson

45-30 Locke

15-15 Locke
75
20-30 Locke
25

195- 0 .. .. Locke

195- 0 Locke

30-60 .. .. Locke

30-60

80-60

90-80

30-60

.0-.

Locke
Locke

Locke

Locke
Bugbee

4 60-30 .. .. Bugbee

G 195-0 .. .. Bugbee

G .. .. 195-0 Bugbee

4 150-45 .. .. Hayward

4

4

4

4 1

4

4

4

90-45

75-30

05-45

45-45

80-15

60-45

Hayward

Hayward

Bugbee

Waterhouse

Waterhouse

Waterhouse

Hayward

4 .. .. 80-15 Waterhouse



CATALOGUE

No. Subject and Preparation Taken by

8'46 Metallurgy of Common
Metals..;............. V (Elective)
5'02 XI

8'501 Metallurgy: Iron and Steel,
Advanced............. IsIt
3.48

8'502 Metallurgy, Iron and Steel,
Advanced.............. IIs
848

3'511 Metallurgical Plant, Design. IIIt
341, 3'42 343

8'512 Metallurgical Plant, Design. 112
8'41. 342 8'43

8'521 General Metallurgy, Ad-
vanced................ IUh
3'44

8'522 General Metallurgy, Ad.
vanced............... IIIt
3.44

8*581 Non-Ferrous Metallurgy,
Advanced.............. 119

8'41 842, 3'44
8V82 Non-Ferrous Metallurgy,

Advanced.............. IIIi
3'41, 3-42, 344

856 Metallurgical Plants..... III (Elective)
3'41 T42, 348

8'60 Plant Visits............. IIIs
8'e1 Metallo rahy........... IIsi

8'651 Metallography, Advanced.. IIIs
361

8'652 Metallography, Advanced.. III,
861

Term and Hours of
Exercise and Preparation Instructor

Year Ist Sd in Charge
Term Term

4 45-45 Hayward
4 45-45

G 45-90 .. .. Waterhouse

G .. .. 45-90 Waterhouse

G 195- 0 .. .. Waterhouse

G .. .. 195- 0 Waterhouse

G 45-90 .. .. Hayward

G .. .. 45-90 Hayward

G 45-90 .. .. Hayward

G

4

4
8

G

G0

Summer

45-90

45-90

45-45

30-30

40-30

45-0

Hayward

Waterhouse

Hayward
Waterhouse

Waterhouse

Waterhouse

ARCHITECTURE - 0-4499

No. Subject and Preparation Taken by

4'012 Freehand Drawing ........ IVi
4'021 Freehand Drawing ........ IVi
4'V22 Freehand Drawing ........ IVi
4'081 Freehand Drawing ........ NVi
4'032 Freehand Drawing ........ IVi
4'041 Freehand Drawing ........ IVi
4'042 Freehand Drawing ........ IVi
4'051 Freehand Drawing and Deco-

rative Design........... IVi
4'052 Freehand Drawing and Deco-

rative Design .......... IVi
406 Graphics................. IVi
4'071 Modelling................ IV
4'072 Modelling............... IV
4'081 Color: Theories and xer-

cises .................. IV:
4'082 Color: Theories and Exer-

cises ..... ............ IVI
4'091 Color: Theories and Exer-

ciaos . . ... ............. IV:

4'092 Color: Theories and Exer-
cies .................. I

4'11 Shades and Shadows ...... IVi
412 Perspeve .............. IV,

too or Doll

Term and Hours of
Exercise and Preparation

Year 1st Sd
Term Term

1 . . .. 60-0
2 60-0
a .. .. 60-0
8 60-0
8 .. .. 60- 0
4 90-0
4 .. .. 90-0

o 90- 0

G .. .. 90-0
1 90-0
3 45-0
8 .. .. 45-0

3 15-45

a .. .. 15-45

4 (Not required
in 1925-26)

4 (Not ruired
in 1925-26)

1, 2 30-15
1 30-45

101

Instructor
in Charge

Brown
Brown
Brown
Brown
Brown
Brown
Brown

Brown

Brown
Schweizer

Larsen
Larsen

Gardner

Gardner

Gardner
Lawrence
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No. Subject and Preparation

4'20 Office Practice ............ I
4'21 Office Practice ............ IV,

4'711, 4'018
4'22 Office Practice ............ IVs

4'212
4'241 Professional Relations ..... IV
4'242 Professional Relations ..... IV
4'25 Estimating............... IV,

4'21, or 4'212, 4'912 or
4'812

4'811 Theory of Architecture .... IV,
4'812 Theory of Architecture .... IVI
4'821 Theory of Architecture .... WiV
4'822 Theory of Architecture .... IVI
4'881 Theory of Architecture .... IV,
4'882 Theory of Architecture . l... Wi
4'411 Architectural History ...... IVI

IV,
4412 Architectural History . IV

IV
4'421 Architectural History...... NVi

IV,
4'422 Architectural History...... IV,
4*461 Euroean Civilization and IV

. . . . .............. IV
El1

4'462 Euraon Civilization and
. 4461 ................. IV

4'471 Euroean Civilization and
IV

4172 * C.............. Vi
4'481 European Civ i and

.r .... ............. IV,
4'482 Euro Civilization and I

4'481
4-49 History of Renaissance Art. IV
4'52 Philosophy of Architecture. IVi
4'61 Landscape Architecture and

Town Planning......... Wi
41712 Design I................, IVI

4'721 DIII................ Vi

4'722 Deu ' II................ IV,

4'781 Design III ............... i
4'722

4'782 Design III .............. IV,
4'781

4'741 Design IV............. WiV41732
4142 D n IV............... IV,

411
4'751 Design V ............. I

4'742
472 Desin V................ Wi

4'51
4'781 Planning Principles ....... IVs
4'782 Planning Principles ...... IV,
4'80 Building Construction. V:

IV$
4'811 Constructive Design...... I

2'17, 2'18
4'812 Constructive Design....... NVI

4'811
4190 Structural Drawing ....... W

D22
4'911T Structural Design......... IVI

4.90

Term and Hours of
Exercise and Preparation

Taken by Year 1st Sd
Term Term

2 . . .. 75-0
8 Summer 100 hours

8 (Not required
in 1925-26)

4 15-15
4 .. .. 15-15
4 15-30

15- 0

30-0

80-60

15-30

45-60

80-60
80-30

80-60

Instructor
in Charge

Jenney
Jenney

Jenney

jenney
ernie: y
enrick

Schweizer
Schweiser
Robinson
Robinson

Gardner
Gardner
Putnam

Putnam

Putnam

Putnam

Sumner

45-60 Sumner

., ..
30-60

80-45

0-0
185

0-0
210

0-0
420

0-0
540

165- 0

15-15
15-15
90- 0

240- 0

45-60

80-60

15-15
15- 0

100

0-0
225

0-0
225

0-0
50

0-0
40

10- 0

105- 0

15- 0
48

Sumner

Sumner

Sumner
Sumner

Walker
Walker

Adams
Schweizer

Robinson

Robinson

Gardner

Gardner

Gunther

Gunther

Carlu

Carlu

Emerson
Emerson

Norton

Norton

Norton

Norton

Lawrence



CATALOGUE

No. SuWea and Preparation

4'912T Structural Design......... IV
4'911

4'921 Structural Design ....... .IV
4'912

4'922T Structural Design......... IV
4921

Term and Iours
Exercise an4 n

Taken by Year Ist 8d
Term Term

1 8 .. .. 225-0

4 75- 0
80

S4 .. .. 120-80

Instructor
in Charge

Lawrence

Lawrence

Lawrence

CHEMISTRY - 5'00-5'99

No.

'008

5'01
5'02

5'06
5'08

509
5'10
5'101

511

5'12

8'121
5'18

5' 181

5182
5'14
516
5'17

Subject and Preparation Taken by

Chemistry............... Entrance

Chemistry ............... All courses
5'00e except IVI

Chemistry............... All courses
5,01 except IV&

Inorganic Chemistry ...... V
511 V

Preparation of Inorganic
Cmpounds ............ V

512
Theories and Applications

of Catalysis......'..V X

502
Qualitative Analysis....... XIV, XV&

502
Qualitative Analysis....... III IX-A, XI,

5'02 XI
VII, VIII, IX.,

Quantitative Analysis ..... V. XIV, XV&
510, 5'101 or 51 I

XI XIIil
Quantitative Analysis ... ;. X

5'10
Quantitative Analysis .... IIi, X

512

V. XV,

Quan-1tittive Analysis ..
Quantitative Analysis ..... XIV

5'12
Quantitative Analysis ..... V

518
Analytical Chemistry...... X(A)

Methods of Electrochemical
Analysis............... V
5'12

5'18 Advanced Qualitative Anal-
T ,o...6b. ..... ........

5'191 Chemica Literature.... VL11, 12. 51,52
&'192 ChmaL piry , 1,Technique V

5'191 5'511 5651
5'20 Water uppi........... VII

&12
5'21 Industrial Water Analysis.. XI

512

Term and Hours of
Exercise and Pr o u Instructor

Year Ist d in Charge
Tern Term
Summer 50-70

50
1 60-75 .. .. H, M. Smith

60
1 .. .. 60-75 Mueller

60
A 45-45 .. .. Schumb

G 45-45 .. .

O .. .. 15-15 Hall
60

G .. 80-30 Underwood
a Summer 45-60 Williams

165
2 Summer 45-30 Williams

185
a 30-80 .. .. Williams

75
As Summer 80-80

75
3 30-80 .. .. Williams

75
L .... 80-80

75
2 Summer 80-80

75
1 45-45g0

,:t reu Williams

75
S .. .. 80-0

75
2 .. .. 15-15

75
15-15 Williams
45

8 15-15 .. .. Williams
60

4 .. .. 15-15 Williams
45

o .... 15-80 Hall
45

o 15-15 .... HaU
120

8 80-45 .. .. Hall

3 .. .. 15-15 Huntress

8 15-15 .. ,. Woodman
so

3 .. 5-0 Woodman
25
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No. Subject and Preparation Taken by

5'22 Water Supplies and Wastes
Disposal............... XI

525 Chemistry of Foods....... VII
5'12, 5'50 or 5'51

5251 Chemistry of Foods ....... V (Elective)
5'12, 5'50 or 5'51

5'26 Food Analysis ............. V (Elective)
5'12, 5'50 or 5'515'27 Chemistry of Plant and
Animal Life............ V (Elective)
5'50 or 5'51

5'29 Optical Methods.......... V (Elective)
512, 8013

5'30 Proximate Analysis .... V X, XIV
5'121, 5'50 or 5'51, L118 (Alective)

5'31 Gas Analysis............. IIIs
5'121 11s

V
5'32 Gas Analysis ............. .Elective)

531
5'33 Testing of War Gases .... V C.W.S.
5'34 Engineering Chemistry .... (Elective)

XV1 (Elective)
5'85 Applied Chemistry ........ XIII

5103
5'85T Apgli d Chemistry ........ XIII

5'386 Testing of Oils ........... V (Elective)
5'03

5'37 Chemistry of Road Materials l
5-03

5'40 Specia1 Methods.......... V
512, 8'013

5'42 Metalography ........... XIV

5'421 Metallography ........... VIII

5'44 Heat Treatment and Metal-
lo raphy ............... V
5,42 or 5*421

5'50 Organic Chemistry ........ VII, VI I
5-01.5'02 IX-A, XI, XIV

5-501 Organic Chemistry ........ XV1
5'01, 5-02

5'51 Organic Chemistry ........ V, X
512.8'04

5'511 Organic Chemistry I ...... X C.W.S.5-13, 8021 V C.W.S.
5'52 Or ganc Chemistry I ...... V, X

5521 Oganic Chemistry I...... V C.W.S.
5-511 X C.W.S.

5'531 Organic Chemistry II ..... V
5'532 Organic Chemistry II ...... V
5'54 Organic Chemistry HI. V
5'55 Organic Qualitative Analysis V

5'56 Industrial Organic Chem-
istr .. .. . ............. V

&'57 Chest of Powder and
Explosives............. V (Elective)

V, C.W.S.
X Ord.
X C.W.S.
V5'581 Synthetic Methods in Or-

ganic Chemistry........ V
5'582 Cliemistry of Dyes........ V

4 .. .. 30-15

8 15-15
60

4 Either term 15-15
30

4 Either term 5- 0
70

4 .. .. 45-75

4 Either term 0-15
30

4 90-30

2 .. .. 15-15
a .. .. 15-15
3 15-15
4 Either term 30- 0

3 .. .. 30-80
4 . .. 30-80

3 20-25

4 15-15

4 Either term 30- 0

4 15-15
s0

3 0-15
80

4 .. .. 30-15
80

4 .. .. 80-15
15

G Either term 70- 0

* 80-30
a 80-80
8 45-80

3 60-45

8 60-45

a .. .. 600

a .. .. 60-30

G 30-80
G . ... 0-80
G 45-90
o 0- 0

150

.. .. 30-80

4 .. .. 30-80
4 .. . 3 80-80

G

G
G

.. 80-80

4.. 45
80-0

Term and Hours of
Exercise and Preparation Instructor

Year 1st 2d in Charge
Term Term

Woodman

Woodman

Woodman

Woodman

Mueller

Woodman

Gim

Gill

Gill

Gill
Gill

Gill

Gill

Gill

Gill

Gill

Williams

Williams

Williams

Huntress

Huntress

Moore

Moore

Moore

Moore

Norris
Norris

Mulliken
Mulliken

Underwood

Davis

Davis
Mulliken



CATALOGUE

No. Sbjea and Preparation Taken by

'&89 Determination of Chemical
Constitution for Organic
Com pounds ........... V

5'601 Journal Meeting in Organic
Chemistry ............ V

&602 Journal Meeting in nic
Chem i y ...... V

5'61 Organic Chemical Labora-
to y ................... V
512 5*511

&611 Organic Chemical Labora-
tory .................. V C.W .S.
O'12,5'511

&'612T Organic Chemical Labora-
tory...... ............. XV
5'1,2, 5'521

'618 Organic Chemical Labora-
to.. ............ X C.W...

'62 5'ri Cec ao
5'614 Organic Chemical Labora-

to ................. C. XVS
5501

o'615 Organic Chemical Labora-
tory ................. IX-A,XIV .
5'12

&'62 Ornic Chemical Labora-................ VI

'621 Organic Chemical Laboc-
tory., .............. V C.W.S.
5-611

'622T Organic Chemical Labora-
tory d.................. X
5'612

'64 organic Chemical Labora-
tory ................... XVs
5'614

5'681 Organic Laboratory Prac-
tie, Advanced......... V

5'682 0Ceic Laboratory Prac-
ce, Advanced.....i.... V

8'651 Chemical Principles....... V,X

5'652 Chemical Principles .. (..e..e. V, X
5-651

5'66 Chemical Principles ....... V
5'652

&'671 Chemical Principles. ....... V, X (Elective)
M21, 8'08, a,'1s51672 Chemical Principles ....... V. X (Elective)
M21, 8'08, 18

88 Thermochemistry and
Chemical Equilibrium ... III, XII
M21, 804, 518

51681 Thermochemistry and
Chemical Equilibrium... XVs
M21, 8'028, 518, 5'131

5&69 Colloidal Chemistry ....... V
5'512 and 8'66

&'701 The Logic of Scientific In-
quiry.................. V

'702 The of Scienti In-
quiry................. V

&'71 Phyial Chemistry Seminar V
8,861 and 5'652

5'721 Thermodynamics and Chem-
istry.................. V

5'722 Temdynamics and Chem-
itry .. ................ V

Term and Hours of
Emercise and Preparation Instructor

Year ist d in Charge
Term Term

G

G

G

I

15-15

18- 0

a 0- 0
185

a 0-0
60

8 0-0
105

3 0-0
45

a

a

a

a

a

G

G

4

18-80 Mulliken

Norris

15-15 Norris

Moore

Moore

Moore

.. . Moore

Huntress

0-0
75

0- 0
165

0-0
185

0-0
45

0-0
60

0-0
75

60-90o
15

80-0
15
60-90

0-0
75

60-0
15

60-90

4 (Not required
in 192 26)

8 45-75 . .

4 30-15

G

G
G

0

G

80-80

30-60

80-30
80-80

15-80

Huntress

Moore

Moore

Moore

Huntress

Morton

Morton

Sherrill

Sherrill

Sherrill

Sherrill

Sherrill

Mueller

Mueller

Sherrill

Davis

Danis
Millard

Gillespie

Gillespie
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No.

&'781

&'782

5741
5'742

5,75
5161
5'762
5*771

5'78

5'79

51801
5'802
5'81

5'82
5'83
5'84
5'85

5'90
5'98
5'95

5'96
5'98
5'991
5'992
5'998

5'994

Term and Hours of
Exercise and Preparation Instructor

Year 1s $ d in Charge
Term Term

G 80-4W . Sherrill

Suieci and Preparation Taken by

Thermodynamics I; Free
Energy................ V
506 or 5'872

Thermodynamics IIi General
Theory ............... II(T.D.), V

Kinetic Theor of Gases,
Liquds and lids . V
Kntc Theor of Gases,

Liquids and olds...... V

Sub- ni s re ..... Elective)

Sub-Atomic Chemistry.... V

Conference on Current Lit.
erature in Physical Chem.
istry .... .............. V

Conference on Current Lit-
erature in Physical Chem-
istry.................. V

Thermodynamics of Binary
Mixtures;............ V

Radiation Chemistry...... V
5'66

General Chemistry....II(A.O.)
General Chemistry .... II(A.O.)
General Chemistry Labora-

tory................... ZI(A.O.)

Physical Chemistry ....... II
Elementsof ChemicalTheory VIIi
Quantum Theory Applica-

to s. .................. V
Theory of Solutions ....... V

5732
Research Problems ........ V
History of Chemistry...... V

5.50 or 5'51
Thesis................... V

Thesis Reports........... V
Research ................ V
Research Conferences in

Physical Chemistry. . ... V
Research Conferences in

Physical Chemistry ..... V
Research Conferences in

Organic Chemistry...... V
Research Conferences in

Organic Chemistry...... V

80-60

150-15
80-80

0-15
45

15-15

15-15

G

G
An

0

80-80

80-60
15-15

80-60

80-60
80-45

0-0
180

80-60

80-60

0-0
345
15-15

15-15

15-15

ELECTRICAL ENGINEERING - 6'00-6'99

No. Subject and Preparation Taken by

6'00 Princiles of Electrical Engi-
neern .............. VI, VI-C

6'01 Princii eso Electrical Engi-
neei n....A... . VI.C

'02 Pri les ol Electrical Engi-
neeing ................ VI, VI-C
6100, 6*01 M81

6'08 Princiles oElectrical Engi-
.............. V, VI-C

6'04 Principleof Electrical Engi-
nee1.............VI
6'08 I6

Term and Hours of
Exercise and Preparation Instructor

Year 1st Rd in Charge
Term Term

I .. .. 75-90 Timbie

8 60-G0 .. . Timbie

3 .. .. 75-GO Lawrence

4 90-120 .. .. Lawrence

A .. .. 75-105 Woodruff

Keyes

Keyes

Keyes
Blanchard
Blanchard
Blanchard

MacInnes

Maclnnes

Beattie
Gerke

Davis
Davis

Davis

Millard
Gillespie

Beattie
Scatchard

Keyes
Moore

Keyes
Keyes
Norris

MacInnes

Keyes

Norris

Norris
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CATALOGUE

No. Subject and Preparation Taken by

'06 Principles of Electrical Engi-
neering M22. 8'08 ...... XIV

6'07 Principlee of Electrical Engi-
neering 0'06 M81....... XIV

6'08 Principles of Electrical Engi-
neenng 6'07........... XIV

60 Principles of Electrical Engi-
neering 6'08 .......... XIV

6101 Principles of Electrical Engi-
neering .............. VI-A (A
8'08, M21

& 102 Principles of Electrical Engi-
neering ................ VI-A (A)
6101

6108 Principles of Electrical Engi-
neering ......... V-(A
6'00, or 6'101 and 6'102,
8'03 M21,

6104 Principles of Electrical Engi-
neering............. VI-A (A)
6'00 or 6'101, 6'102 andA
'103

'105 Principles of Electrical Engi-
neering .. .. VI-A (A)
6'00, 601 6104 or 0'101,
6'102, 6'103, 6'104

6'106 Principles of Electrical Engi-
neerinp.. ....... VI-A (A)
6'00. 601, 602, or 6'101,
6'102, 6'103 6'104, 6'105

6107 Principles of Electrical Engi-
neering ................ VI-A (A)
6*01, 60p, 6'08. or '101,
6'102, 6103, 6'104, 6'105,
6106

8111 Princi les oE Electrical Engl-
neer ng -............ VI-A (B)
8'08, M2

6'112 Principles df Electrical En-
611 inee00 rn ......... VI-A(B)
T'00 otril6 111 8'8 M21

'118 Principles Ui Electrical Engi-
neering ............... VI-A (B)
6111, '112, or '00 and
6112

6114 Principles of Electrical Engi-
neerng.... ......... VI-A (B)
6'00, 8'01, '1 or 6'111,
6'112, 6'118.

'115 ?rinciples of Electrical Engi-
neerg.... ........... VI-A (B)
6113, '114,or602

6116 Principles of Electrical Engi-
neering.............. VI-A (B)
6'118,6'114, 6'115, or 6'02
and 6'115

6'117 Princ, les of Electrical Engi-
n ... ........ VI-A (B)
&'02, orj '1 6'114
6116 and '116

6'20 Electrical Transmission
E uipment............ VI (Elective)
6 3 or equivalent

'21 Industrial Applications of
Electric Power......... VI (Elective)
6'03

6'221 Central Stations .......... VI (lective)
8222 Central Station Design VI (Elective)
628 Electrical Equipment of

Buildings.............. (Elective)
8'04

'24 Electric Railways......... VI (Elective)

Term and Hours qf
Exercise and Preparation InsIructor

Year ist .d in Charge
Term Term

3

a
a
4

3

a

a

a

45-75

60-0

20-40

Summer 50-75

30-60

90-105

Timble

Timbie

Lyon

Lyon

Timble

Timble

Timbie

Timbie

4 Summer 20-40 Ricker

4 90-105 . . . . Ri.celr

4 .. .. 80-80 Ricker

1 ... 60-90 Timbie

3 Summer 20-40 Timble

3 90-105 .. .. Timbie

3 .. .. 40-60 Ricker

4 Summer 50-60 Ricker

4 80-60 .. .. Ricker

4 .. .. 75-90 Ricker

45-90 Woodruff

4

4
4

a,4
4

45-0

45-90

45-00

15-80

Dawes

Ba baughBabaugh

Hudson

Voelcker
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No. Subject and Preparation Take: by

6'251 Electric Machinery Design. VI (Elective)
602

6'252 Electric Machinery Design. VI (Elective)
603

627 Illumination ............. VI (Elective)
8'02, 603

6'281 Principles of Wire Commu-
nication............... VI (Elective)
6'02 6'08

6'282 Principles of Radio Commu-
nication............... VI (Elective)
602

6'29 Storage Batteries......... VI (Elective)
6301 Principles of Electrical Com-

musication............. VI-C
600

6'302 Principles of Esectrical Com-
munication............. VI-C
6'301, 6'00

6'311 Principles of Electrical Com-
munication............. VI-C
6*02

6312 Principles of Electrical Com-
munication............. VI-C
6'301, 602 603

632 Principles of ilectrical Com-
munication............. VI-C
6'02, 6302, 6'311 M45

6'331 Communication electrical
Laboratory............ VI-C
6811

6'332 Communication Electrical
Laboratory............ VI-C
6'812

6'40 Elements of Electrical En-
ineening ............. I XI
804 1I IX-B XV,

If, XIII
V (Elective)6'40T Elements of Electrical En-

gineering.............. II
8'04 XVi

6'402T Elements of Electrical En-
eineering.............. X

'41 XV2, a3
6'41T Elements of Electrical En-

ftneerng.............. X-B

6'42 Elements of Electrical En-
gineering.............II(A.O.)

6'43 Generation and Distribution
of Electric Energy ...... XVs

644 Electric Transmission and
Distribution of Energy... Is

6'45 Alternating Currents and
Alternating-Current Ma-
chinery................ XIII-A

646 Industrial Applications of
Electric Power ......... I(O.D.)
6'40

647 Central Stations.......... Is
6501 Electrical Engineering Sem-

inar ... ............... VI
6'502 Electrical Engineering Sem-

inar.................. VI6'511 Electric Circuits.......... VI
6'512 Electric Circuits .......... VI
6521 Alternating-Current Ma-

chinery ................ VI
6'522 Alternating-Current Ma-

chinery................ VI

Term and Hours of
Exercise and Preparation

Year 1st Rd
Term Term

4 45-0

4 .. .. 45-90

4 One term only 45-90

6 45-90

4 .. .. 45-90

4 One term only 15-15

Instructor
in Charge

Dawes

Dawes

Drisko

Tucker

Bowles

Lawrence

3 45-00 .. .. Tucker

a .. .. 45-90 Bowles

4 45-60 .. .. Bowles

4 .. .. 45-60 Tucker

.. .. 45-60 Bowles

0-60 .. .. Bowles
45

0-60
45

60-90

60-90

Either term

60-90
60-60

30-40
30-45

30-40

75-75

30-60

60-120

75

16

150

Bowles

Hudson

Hudson

Hudson

Hudson

.. .. Hudson

60-90 Balsbaugh

S. . . Balsbaugh

45-30

30-60

75

150

Lawrence

Dawes

Balabaugh

Jackson

Jackson
Dahi
Dahl

Lyon

Lyon



CATALOGUE

No. Subject and Preparation Taken by

6581 Organization and Admin-
btrtion of Public Service
Companies ............ VI

6-182 Organ 1tion and Admin-
fitratlonof Public Service
Companies............. VI

6841 P tions and Distri-
tems........ VI

6-42 Power Stains and Distri-
bution Sstems ........ VI

e'551 Railroad E ctric Traction. VI
6'62 Railroad Electric Traction. VI

'561 Principles of Electrical Com-
munication............. VI

6'562 Prinples f Electrical Com-
on............. VI

67 Illumination............. VI

8858 Oper:tlnal Calculus. ...... VI
8691 es of Electrical En-

iong.a.w...i.... VI-A(A)
6592 Electrical Engineering, Prin-

cles................. VI-A(A)

6'98 4 ,W1. of Electrical En-

61594 principles of Electrical n-
.. VI-A

A91, 8 2 6598, or

6101 Pr ' pies o lectrical En-
.... VI-A(B)

61602 Prin eof lectrical En-
neering ............. VI-A(B)
6601

6608 Principles of Electrical En-
g..e..;. ...... VI-A(B)

11 or 601 602
6-61 Oaseous Conduction ...... VI
6'70 Electrical Engineering Lab-

oratory................ VI, VI-C
6,0O e-01

6'71 Electdca Engineering Lab-
orat . . . . . . . . . . . . . . Vi, VI-C

6'72T Elea Engineering Lab-
oratory................ VI, VI-C
671, 608

678 Electrical Testing (Ad-
vanced) .......... V

6'74 Electrical Engineering Lab-
oratory ................ VI
6'72 or equivalent

6'75 Electrical Engineering Lab-
oratory............... VI-A(A)
6'101, 6100, or Wj1 ii

VI-A(B)

6'76 Electrical Engineering Lab-
orator........ VIA(A)

6*. VI-A(B)

8'77 Electrical Engineering Lab-
oratory............... VI-A(B)

676, 6'104; or 6'114 VI-A(A)

Term and Hours of
Exercise and Preparation INstructor

Year 1st Rd in Charge
Term Term

G

G

G

G
G
G

G
GG
G
6

S

8

6

150 .. .. Jackson

150 Jackson

188 .. .. Balsbaugh

185 Balsbaugh
135 .. .. Voeleker

.... 185 Voelcker

188 .. .. Bowles

185 Bowles
One term only 185 Drisko

150 .. .. Bush

Summer 50-60 Dahl

40-78 .. . Dahl

20-60 .. .. Dahl

45-105 Dahl

5 Summer 80-60

5 20-60 .. .

1 20-70 . . .

o .. . . 150

8 80-45 . .
45

8 .. .. 30-75
45

4 50-120 .. .
70

" Time specially arranged

G Time specially arranged

3 Summer 15-85
25

S .. . 15-85
25

* .. .. -80-55
85

8 80-55

6 Summer 10-80
20

4 10-80 .. .
20

Dahl

Dahl

Dahl

Bush

Laws
Tucker

Laws
Tucker

Laws
Tucker

Laws

Tucker

Laws

Tucker

Laws
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No. Suaeci and Preparation TenW by

6'78 Electrical Engineering Lab.
O r ........... . VI-A(A)

VI-A(B)

680 Electrical Engineering Lab.
oratory................ VI (Elective

6'81 Electrical Engineering Lab.
................ XIV

60,6' 07
6'82 Electrical Engineering Lab-

oator............... XIV
6'82, &08

&'88 Electrical Engineering Lab-
orat .............. XIV

6'85 Elecical Engineering Lab-
oratory................ II, I, XVs
6'40

x
6'86 Electrical Engineering Lab-

oratory..............XI
6'40

6'87 Electrical Engineering Lab-
oratory................ XIII-A
645

688 Electrical Engineering Lab-
oratory................ II(A.O.)
6'42

6'89 Electrical Engineering Lab-
oratory................ I
&'40

61901

6'902

6'903

6'904

6905
&'911

6912

6'918

'914

6'915
'921

6'922

6'928

6'924

6'925
6'981
6'982

6'988

6'9885

II(O.D.)

XVs
Manufacturing Practice ... VI-A )

V-A B
Manufacturing Practice .... VI-AA

VI-A B
Manufacturing Practice.... VI-A A

VI-A B
Manufacturing Practice .... VI-AtA

V-A _
Manufacturing Practice .... VI-A(A B)
Public Utility Practice ..... VI- AA

VI-A B
Public Utility Practice .... VI-A

VI-A
Public Utility Practice ..... VI-AA

VI- B
Public Utility Practice .... VI-A

VI-A B
Public Utility Practice ..... VI-A B)
Public Utility Practice ..... VI-A A

VI-A
Public Utility Practice .... VI-A

VI-A(
Public Utility Practice .... V-A(A

VI-A
Public Utility Practice ..... VI-A

VI-A B
Public Utility Practice . V... A B)
Public Utility Practice ..... V-A A

V-A (B
Public Utility Practice..... V-A

Public Utility Practice..... V-A

Public Utility Practice..... )
Public Utility Practice.....AB)

Term and Hours of
Eiercise and Preparation Instrucgor

Year ist Od in Charge
Term Term

5 Summer 2545 Tucker
884 . 25-45
385

4 Time specially arranged Laws

a 15-35 .... Laws
25 Tucker

a . . -85 Laws
28 Tucker

4 15-385 Tucker
25

4 .. 0-45 Tucker
80

4 0-48
30

3 (Not required Tucker
in 1928-26)

4 .. 25-45 Tucker
85

4 .. 30"0 Laws
90 Tucker

. 0-40 Tucker
30

G 0-30
304 .. .. 0-30

80
* 2d term 48 to 56 hrs. per wk. Timbie3 Summer 48 to 56 hrs. per wk.3 1st term 48 to 56 hrs. per wk. Timbie
3 2d term 48 to 56 hrs. per wk.
4 Summer 48 to 50 hrs. per wk. Timbie
4 let term 48 to 56 hrs. per wk.
4 2d term 48 to 86 hrs, per wk. Timbie
0 Summer 48 to 56 hrs, per wk.
6 lt term 48 to 58 hrs. per wk. Timbie
I 2d term 48 to 58 hrs. per wk. Timbie
a Summer 48 to 5 hrs. per wk.3 1st term 48 to 56 hrs. per wk. Timbie3 2d term 48to 56 hre. per wk.
4 Summer 48 to 86 hrs. per wk. Timbie
4 1st term 48 to 56 hrs. per wk.
4 2d term 48 to 56 hrs. per wk. Timbie
I Summer 48 to 56 hrs. per wk.
* 1st term 48 to 56 hrs. per wk. Timbie
2 2d term 48 to 56 hrs. per wk. Timbie3 Summer 48 to 56 hrs. per wk.
8 1st term 48 to 56 hrs. per wk. Timbie
8 2d term 48 to 56 hrs. per wk.
4 Summer 48 to 56 hrs, per wk. Timbie
4 1st term 48 to hrs. per wk.
4 2d term 48 to 56 his. per wk. Timbie6 Summer 48 to 58 hrs. per wk.
4 1st term 48 to 56 hrs. per wk. Timbie3 2d term 48 to 56 hrs. per wk. Timbie
I Summer 48 to 86 hrs. per wk.
3 1st term 48 to 56 hrs. per wk. Timbie
I 2d term 48 to 56 hra. per wk.
4 Summer 48 to 56 hrs. per wk. Timbie
4 lst term 48 to 56 hrs. per wk.
4 2d term 48 to 56 hra per wk. Timbie
* Summer 48 to 5 hr. per wk.
I 1st term 48 to 86 hs. per wk. Timbie



CATALOGUE

BIOLOGY AND PUBLIC HEALTH - 7'00-799

No. Subject and Preparation Taken by

701 General Biology.......... VII

7'08 Theoretical Biology ....... VII
7103. 7301

706 Botany.................. VII
7101

707 Mycology................ VIIhb
706

708 Parasitology ............. VII
709 Parasitology (Adv.) ....... VII

7108
710 ZoOlogy................. VII

701
711 Anatomy and Histology.... VII

712 Anatomy and Histology.. .. VII

718 Cytology................ VII
T12

714 Hitory of Biology ........ VII
717 Sources of Food Supply.... VII
720 Physiology............... VII

722 Personal Hygiene and Nu-
trition................. VII

VIII
725 Physiological Basis of Nu-

trition................. VII
720, 727

728 Biology and Bacteriology.. V. IX-A

XI

72GT Biology and Bacteriology.. XI

7291 Biology and Bacteriology.. V. IX-A

7301 Bacteriology ............. VII

7802 Bacteriology ............ VII

7'321 Bacteriology, Advanced.... VII
7822 Bacteriology, Advanced .... VII
7'84 Microscopy of Weters ..... VII

XI
7861 Industrial Microbiology.... VII

7362 Industrial Microbiology.... VIIs

737 Industrial Microbiology .... VII

7'89 Zymology ................ VII
740 Oceanorphy ........... VIIs.
7421 Food Fihe.............. VII

7422 Food Fishes.............. VIs.

743 Fish Culture............ VII.
7441 Technology of Fishery Prod-

ucts................... VIls.
7-442 Technology of Fishery Prod-

ucts............ ...... VIII.

750 Infection and Immunity... VII,
7801

T52 Industrial Hygiene........ VIIs.
T50

VII,

753 Plant Sanitation.......... VIIs

201

Term and Hours of
Eercise and Preparation

Year 1st Sd
Term Term

2 15-60
60

4 80-45

2 .. .. 15-30
45

8 45-80

4 .. .. 80-60
o .... 15-45

* .. .. 15-80
45

3 30-75
90

3 .. .. 80-60
90

G .. .. 15-60

G 30-90
2 ... 30-60
8 .. .. 60-75

60

3 30-45
4 80-45

G 20-40

2 15-15
30

8 15-15
80

3 .. .. 15-45
60

2 .. .. 15-15
80

3 80-60
60

8 .. .. 15-45
60

G 80-75
G .. .. 15-45
3 15-15
4 15-15
4 15-30

60
4 .. .. 15-80

45
G 15-60

60
G 15-60
2 .. .. 80-6
3 80-75

90
3 .. .. 30-60

75
3 .. .. 80-30

4 30-30

4 .. .. 15-0
60

4 .. .. 45-75

3 .. .. 15-60
45

4 .. .. 15-60
45

4 .. .. 15-15

Instructor
in Charge

Riley

Turner

Turner

Prescott

Bigelow
Bigelow

Riley

Bigelow

Bigelow

Bigelow

Bigelow
Prescott
Bunker

Bunker

Bunker

Horwood

Horwood

Horwood

Horwood

Prescott

Prescott
Prescott
Bunker

Prescott

Prescott

Prescott

Prescott
Bigelow
Bigelow

Bigelow

Bigelow

Prescott

Prescott

Slack

Turner

Prescott
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No. Subject and Preparation Taken by

7'541 Public Health Administra-
tion................... V iII
7'802

7'542 Public Health Administra-
tion................... VII
7802

7551 Public Health Laboratory
Methods............... VIli
7'801

7*552 Public Health Laboratory
Methods............... VII:
7'801

7'56 Public Health Surveys ..... VII
7'57 Municipal Sanitation ...... VII

VIII
7,58 Vital Statistics........... VIIi
7'601 Health Education ......... VII
7'602 Health Education ......... VII

7'61 Health Education and Ad-
ministration............ VII

7'62 Health Surveys and Statis-
tics ................... VII

763 Public Health Field Work.. VII
7302

7'64 Public Health Problems.... VII
7542

765 Health Hazards in Special
Industries.............. VII

T66 Epidemiology ............ VII
7701 Technology of Food Sup-

plies...... ........... VIIti
7.80i- '

7'702 Technology of Food Supplies VIsb
7*801 7100

7'711 Technoiogy of Food Prod-
ucts................... VII%
7701 7'702

7712 Technology of Food Prod-
ucts ................... VIIsb
T-701; 7'702

7'80 Biochemistry............. VII2
5'50. 7301

7'81 Biochemistry ............. V (Elective)

71821 Biochemistry, Selected
Topics................. VVII
780 or781

7'822 Biochemistry, Selected
Topics................. VII

7*91 Biological Colloquium. ..... VII
7*92 Biological Colloquium. ..... VII

Term and Hours of
Exercise and Preparation

Year 1st Rd
Term Term

4 30-30

4 30-45

4 30-30
60

4

4 15-308
4 30-45

G 30-60
G

G

G
G

G

15-60

Slack

15-15
30

60-60
60-60

15-30
45

45-90
30-60

30-60

G .. .. 15-75
G 30-90

3 30-45
45

a .. .. 30-75
60

4 30-30

4

4

4

G

G0
e

45-75
75
45-60
30

15-45

Instructor
in Charge

Turner

Turner

Slack

Horwood
Horwood

Horwood
Turner
Turner

Turner

Horwood
Turner

Turner

Prescott
Prescott

Prescott

Prescott

Prescott

15-60 Prescott
60
.. . Bunker

Bunker

Bunker

15-45 Bunker
15-15 . . .. Prescott

15-15 Prescott

Subject and Preparation Taken by

Physics (Entrance) ........
Physics 4( echanics) ...... All courses

8'00, 4 except IVi
Physics (Mechanics and

Optjes)................ All courses
8'01 except IVi

Physics (Electricity) ...... All courses
8'01, M12 except IVt

Physics (Electricity and
Heat)................. All courses
8'03 excet IV,

and I-A(A)
VI-A(A)

Term and Hours of
Exercise and Preparation

Year 1st Rd
Term Term

Summer 30-60
1 45-75

15

1 .. .. 45-75
15

2 45-75
15

2 .. .. 45-75
15

3 Summer 45-75
15

PHYSICS - 800-8'99

No.

8'00
8'01

8'02

8'03

8'04

Instructor
in Charge

Drisko

Drisko

Page

Page
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CATALOGUE

No. Subject and Prepration Taken by

8'05

8'07

8110

8'101

8'11

8'192812

8138

8'14

8'15

8 151

$101
8 302

8'17
8'171

8'l8
8'191

8'192

8'201

8'202

8'21

8'221

8'222

8'282

8-241
8'242

8'28

8'801

8'842
8'871
3328

Acoustics......... ...... Vi
8'02 8'028,M12 . VI

Acoust, Illun nation and
Color.......... .... IVI

Precision of Measurements. XIII-A
M22

Heat Measurements ....... VIl
8'11 or 8'12

V (Elective)

Heat Measurements....... IX-A, XIV...
8'04

Heat Measurements....... Ills
8'04

Heat Measurements ....... Gas and Fuel
Eng. (Elec.)

Heat Measurements II ... E VI .

Photography............ VIl
XIV

Photographic Laboratory .. VIl

Photoraphy, Advanced.... Elective

Aerial Photoaphy ...... Elective
Geometrical .t . . VI
Geometrical Optics (Ord-

nance)..............
8'17

Physical Optics .......... VIl

Microscope Theory and
Photomicrography ...... VIl

Optics, Advanced......... VIII
8'17 and 8'18

Electricity ............... VIl
8'04 22

Electricity.............. VIll
8'201

Elements of Electron
Theory................ VI-A (A)
8'04

VI-A (B)

Analytical Mechanics....., VI, IX-C
8'04, M22

Analytical Mechanics...... VIII, IX-C
83221

Advanced Physics........ VIU, IX-C
8'222

Advanced Physics......... VIll, IX-C
8'231

Electromagnetic Theory.... VI-C
Electromagnetic Wave ropa-

gation . ............ VI-C
etial and Atomic Me-
chanics....... ... VI

Aormatic Theories ... Vill
Atomistic Theories........ Vill
Elements of Tensor Calculus Vill
Radioactivity ........... VIII
X-Rgys and Radiology .... Vill

8'04 M22
Thermodynamics and Sta-

tistical Mechanics....... VIll
General Theory of Radiation VIll

(Not offered in 1925-28)
Theory of Relativity . Vi

(Not offered in 1925-28)

4

4

G

8

4

4
4

4

4

G

G

G

30-60
30

45-75

45-105

30-80

30-105

15-50
30-60
15-15
30

80-60

30-60

45

80-60
80

45-75

45-105

30-45

30-10

i64irs

i

203

Term and Hours qf
Exercise and Preparation

Year lst Rd
Term Term

4 .. .. 25-48
20

3 15-30
G .. .. 10-10

3 15-30
45

4 15-30
46

a 0-15
80

8 15-15
30

G .... 15-15
60

G 15-45
30

2 80-15 .
4 80-15
2 0-15

45
G .. .. 15-80

30
4 20-0
a .. .. 0-45

Time to be arranged

4 30-40
80

G 15-15
30

G .. .. 90-0

8 30-60
45a .. .. 30-90

Instructor
in Charge

Bares

Bares
Goodwin

Wilkes

Wilkes

Wilkes

Wilkes

Wilkes

Hardy

Hardy

Hardy

Hardy
Hardy

Hardy

Hardy

Hardy

Hardy

Page

Page

Knobel

Heymans

Heymans

Heymans

Vallarta

Vallarta

Vallarta

Vallarta
Heymans

Vallarta
Vallarta

Hey mans
.T. Noton

Vallarta
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No. Subject and Preparation

Term and Hours of
Exercise and Preparation Instructor

Taken by Year 1st Rd in Charge
Term Term

8'481 Mathematical Theory of
Elasticity and Applied
Elastict ...... VIII,Aero.Eng. G

8'482 Photoelasticity ... ........ VIII G
844 Applications of X-Ray and

Photoelasticity......... II e Elective) 4
SII .D.) G

8'451 Physics Seminar . ...... ... VII1 4
8'452 Physics Seminar.......... VIII 4
846 Industrial Radiology ...... Elective 4, G

8'581 Aeronautics .............. IX-B (Elective) 4
M22, 2'22

8'582 Aeronautics.............. I (Elective) 4
M22, 2'22

8'59 Aeronautics.............. XIII-A G
8'681

S'81 Airplane Designing ........ Aero. Eng. G
8'831

8'611 Airplane Designing........ XIII-A G

8'612 Airpne Designing ........ XIII-A G
8611

8-62 Airplane Designing........ Aero. Eng. G
8'61

8'631 Airplane Design.......... XIII-A G
M23, 2'23 Aero. Eng.

8'6832 Advanced Airplane Design. Aero. Eng. G
8-631, 8'62

8'64 Advanced Airplane Struc-
tures.................. Aero. Eng. G
8631, 8'62

8'65 Non-Rigid Airship Design.. Aero. Eng. G
8'66

866 Airshi Theory........... Aero. Eng. G

8'67 Non-Rigid Airship Design-
............. Aero. Eng. G

8'681 Rigid Airship Design ...... Aero. Eng. G
8 6

8'682 Rigid Airship Designing ... Aero. Eng. G
8681

8'89 Aeronautical Research
Methods .............. Aero. Eng. Gi
M28

8'70 Conduct of Aeronautical
Research.............. Aero. Eng. G
8.69

8'71 Aeronautical Laboratory... Aero. Eng. G
8'69

8'72 Aircraft Instruments ...... Aero. Eng. G
8'69

8121 Aerial Propeller Designing.. Aero. Eng. G
81722

8'722 Aerial Propellers .......... Aero. Eng. G
8-681

8781 Advanced Wing Theory .... Aero. Eng. Gi
M44 VIII (Elective)

8782 Advanced Wing Theory .... Acro. Eng. G
8'781 VIII (Elective)

8'75 Aerial Transport.......... Aero. Eng. G
Ec21 or E81

876 History of Aeronautics ..... Aero. Eng. G
E22, 8581

8'77 Aeronautical Seminar..... Aero. Eng. G
8'78 Aircraft Armament ....... II (O.D.) G
8'801 Electrochemistry, Principles

O..................... VIII. XIV 8
8'04, M22

80-60
.. .. 45-00

.. .. 60-0
60-0

20-20 ....
20-20
15-15
80
60-60

80-80

45-75

90-0

30-0

60- 0

120-0

7-90

30-80

30-60

80-80

80-45

0-0
60
45-60

0-0
120

30-45

15-60

15-30

80-60

15-15

60-90

Heymans
Heymans

J. T. Norton
Heymans
Heymans

SHeymansJ. T. Nrton

Warner

Warner

Warner

Warner

Warner

Warner

Warner

Warner

Warner

Warner

Burgess

Warner

Burgess

Burgess

Burgess

Brown

15-45 Brown

Brown

Brown

45- 0 Warner

30-80 Warner

.. .. C. L. E. Moore

80-60 C. L. E. Moore

15-45 Warner

Warner

15-15 Warner
45-75 Brown

.. .. Goodwin
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No. Suiect and Preparation Taken by

81802 Electrochemistry, Principles
o..................... VIII, XIV
81801

8'82 Electrochemist s ......... XIV
8'02 or equivalent

818 Electrochemistry, Advanced VIII
8'82 or equivalent

8'84 Photochemistry........... Elective
5'50, 8'802 or equivalent

8851 Applied Electrochemistry.. XIV

8'852 Applled Electrochemistry.. XIV
8-851

886 Electrochemical Laboratory XIV
8'80

8'871 Apoled Electrochemical
abrtory......... 0... XIV

8'872 Aped Electrochemical
brtory ............ XIV

8'871
8'89 Electric Furnaces ......... Elective

804, 5'02
890 Electrochemistry, Elements

of.................... IIIs

8'04 and 5'02
8'93 Colloquium.............. XIV

8'82
8'94 Precision of Measurements

and Thesis Reports . VIII, XIV
8'98 Glass Blowing........ . .. XIV (Elective)

8

4

G

4

4

4

4

4

4

30-60

15-30

0-0
70

0- 0
35

45-30

45-90

30-60

30-60

25-80

0-0
35

4 (Not required
1925-26)

4 .. .. 15-15

4 15-45
4 Either term 0- 0

15

CHEMICAL ENGINEERING - 10'00-10-99

No. Suebje and Preparation Taken by

10'11 Problems of the Chemical
Bnneer.............. X

10'15 Thesis Reports .......... X
10'19 Chemical Engineering Lit-

erature............... X
L12 and L52

10'20T Industrial Chemistry..... X
8'o5, 5'65*

10'201 Industrial Chemistry..... V
6'o8 or XIV
8'802 or 5-650

101201T Industrial Chemistry..... XVs
55'0 or 5'68

10'202 Industrial Chemistry .... V C.W.S.
6'o$ and 5'660

10'202T Industrial Chemistry..... X C.W.S.
10'21 Industrial Chemistry ...... X

(Not offered in 1925-26)
10'211 Industrial Chemistry..... V

10'201
10-212 Industrial Chemistry...... XVs

10'201 (Not offered in
1925-28)

1'218 Industrial Chemistry..... V R.O.' .C.
10'202 C.W.S.

10-25 Industrial Stoichiometry.. X
10'26 Industrial Chemical Labo-

ratory................ V (Elective) X
10'21

Term and Hours of
Exercise and Preparation Instructor

Year 1st Ad in Charge
Term Term

4
G

4

15- 0

30-30

45-30

so-so

30-45

105-30

15- 0

60-60

60-0
60-60

45-45

75-75

60-60

90-90

Lewis

Lewis

Lewis

Lewis

Lewis

Lewis

Lewis

Lewis
Lewis

Lewis

Lewis

Lewis

Robinson

Robinson

Term and Hours of
Ezercise and Preparation Instructor

Year 1st Ed in Charge
Term Term

Goodwin

Goodwin

Knobel

Stockbarger

Thompson

Thompson

Goodwin

Thompson

Thompson

Thompson

Goodwin

Goodwin
Thompson
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Term and Hours of
Exercise and Preparation Instructor

No. Subject and Preparation Taken by Year 1st Rd in Charge
Term. Term

10'27 Industrial Chemical Labo.
ra t ............... XV3 4 90-15 .. .. Robinson

10'31T Chemical Engineering .... X 4 60-60 .. .. Robinson
2'45, 10'1

10'311T Chemical Engineering .... X Ord.XC.W.S. 4 60-60 .. .. Robinson
245. 10'1

10'32T Chemical Engineering .... X 4 .. .. 60-60 Robinson
10'31

10'821T Chemical Engineering .... X Ord. XC.W.S. 4 .. .. 60-60 Robinson
10'311

10'33 Chemical Engineering. .... X-B 4 72-168 .. .. McAdams
2'45.10'21

10'331 Chemical Engineering .... X-B Ord. 4 72-168 .. .. McAdams
2'45, 10'01

10'34 Chemical Engineering .... X-B 4 .. .. 30-60 Haslam
10'33

10'841 Chemical Engineering .... X-B Ord. 4 .. .. 30-60 Haslam
10'331

10'35T Chemical Engineering.... XV9 4 30-45 .. .. Robinson
10'201 and 2'45

10'36T Chemical Engineering .... XVa 4 .. .. 30-30 Robinson
1035

10'37 Chemical Engineering La-
boratory.............. X G .. .. 45-30 Lewis
10'82

10'41 Di-iination............. X, X-A G .. .. 30-60 McAdams
10'32

10'42 D)vi.-................X,X.A G .. .. 30-60 McAdams

10'43 Evapiration............ X, X-A G .. .. 30-0 McAdams
10'32

10'44 Combustion............. X-A G 20-60 .. .. Ward
10'80

10'45 Mechanical Separation.... X, X-A G 30-60 .. .. Weber
10-32

10'46 Extraction I ............ X, X-A G .. .. 30-60 McAdams
10'31

1047 Extraction II............ X, X-A G .. .. 30-60 McAdams
10'46

10'50 Heat Transmission ...... X, X-A G .. . . 0-60 McAdams
1031

10'51 Furnace and etort es X, X-A 0 .. .. 30-0
10*53 Chemical En g uneennge.

sign .................. X-A G 40-50 .... McAdams
10'80

10'54 Economic Balance ....... X, X-A G 45-90 .. .. McAdams
10'31

10'61 Corrosion............... X G .. .. 30-30 Whitman
10'21 or 10'0

10'62 Applied Chemical Thermo-
dynamics............. X G .. .. 45-90 Lewis
5'652

10'70 Sulphuric Acid .......... X. X-A G 30-30 .. .. Phelan
10'21

10'71 Glass, Ceramics and Re-
fractories............. X, X-A G .. .. 30-45 Lewis
10'21

10'72 Iron and Steel ........... X. X-A G 30-60 .. .. Waterhouse
10'21

10'73 Starch and Cellulose...... X, X-A G 30-30 .. .. Calingaert
10.21

10'74 Petroleum .............. X, X-A G .. .. 30-45 Calingaert
10'21

10'75 Organic Syntheses . X..... X-A G .. . . 0-45 Calingaert
5'52

1076 Nitr n Fixation ........ X, X-A G 30-45 .. .. Underwood

10'77 Rubber................. X, X-A G .... 30-45 Lewis
10'21

10'78 Wood Distillation ........ X, X-A G .. .. 30-45 Robinson
10'21



No. SubJea and Preparation Taken

10'79 Paints, Oils and Varnishes. X, X-A
10'21

10'81 School of Chemical Engi-
neering Practice (Bangor
Stati0...... . X-A

10'82 School oC Engi
neering Practice (Boston
Stati.on.

10'88 School o C cal Engi
neering Practice (Buffalo
Station .............. X-A

10'84 School of Chemical Engi-
neering Practice (Bangor
Station).............. X-B

X-A
10'85 School of Chemical Engi-

neering Practice (Boston
Station).............. X-B

X-A
108 School of Chemical Engi -

neering Practice (Buffalo
Station).............. X-B

X-A
10-90 Experimental Research... X
10'911 Research Conferences..... X
10'912 Research Conferences.. . X
10'98 Automotive Fuel Problems X
101981 Automotive Fuels......... II (A. E.)
10'94 Organization and Methods

of Industrial Research.. X
1095 Applied Colloid Chemistry X

8852
10951 Applied Colloid Chemical

aboratory........... X
10'96

10'952 Experimental Problems in
Aplied Colloid Chem-
istr ................. X

10'991 Seminar in Chemical Engi-
neering............... X

10'992 Seminar in Chemical Engi-
neering............... X

No. Subject and Preparation Taken by

12,01 Mineralogy............. III, XII
502

12'02 Mineralogy............. XII
12'01

12'08 Mineralogy............. V (Elective)
5'02

X (Elective)

12'04 Mineralo (Advanced) .. XII
12'02.1 151

12'151T Petrorphy ............ XII
8'02 12.W

12'152T Petrography............ XII

1T161 Petrorraphy (Advanced).. XII
L2'f52

12'102 Petrorphy (Advanced).. XII
12'161

12'211 Optical Crystallography... Elective
8'02

12'212 Optical Crystallography... XII
12'211

Term and Hours of
Exercise and Preparation

by Year ist Rd
Term Term

G .. .. 30-30

G

Iustructor
in Charge

Gill

Haslam

G ..... ....... Haslam

0 .......... Haslam

4
G

4
G

4
G
GT
G
G
G
G

G

G

G

G

0

Haslam

Haslam

Haslam

ime to be arranged Lewis
Lewis

.5-15 s15-15 Lewis
80-45 .. .. McAdams
45-75 .. .. McAdams

15-30 Whitman
45-60 Mead

45-80 Mead

60-150

10- 0

10- 0

Term and Hours of
Ezercise and Preparation

Year 1st Rd
Term Term

2 15-30
105

2 .. .. 15-15
60

2 .. .. 15-15
30

4 .. .. 15-15
30

0 15-30
105

3 15-45
90

3 .. .. 15-15
60

G 15-80
105

G .. .. 15-30
105

4 15-15
45

G .. .. 15-15
45

Mead

Whitman

Whitman

Instructor
in Charge

Newhouse

Newhouse

Newhouse

Gillson

Gillson

Gillson

Gillson

Gillson

Gillson

Gillson

GEOLOGY - 12'00-12'99

207CATALOGUE
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No. Subject and Preparation

Term and
Exercise and J

Taken by Year 1st
Term

1W22 Optical Ceramics ........ Elective 4

1230 Geology................ IIIi, XII 3

12'81T Geology............... IIi, XII 3 105-75
12-'0*

12'821 Geology............. .. I, IX-A 3 45-80
12'822 Geology .... I, IX-A 3

1213 Field Geology........... III 4 45-15
1'03,12'01, 1231. XII 4 45-30

12'881 ............... V(Elective) 2 80-30
12'84 Survng..... XII ..3..3

'1 12'88
12'851 Geological Surveying (Ad-

vanced)............... XII G 60-60
12'84

12852 Geological Surveying (Ad-
vanced)............... XII G
12'851

1218 Geology, Field .......... XII 4 Summer
12'80 IIIi (Elective)

12'88 Physiography ........... XII 4
1211

1219 Economic Geology. Ele-
ments................ Elective 30-30
8'03. GO0 Not o n to IIIi, XII)

1W40T Geology, Economic....... III 3
12'01, 12'31

12'41 Economic Geology Labo-
ratory............... XII 4 90-30
12'40

12'42 Geology. Applied Economic XII 4
12'40

12431 Geology Economic Labora-
tory (Advanced)........ XII G 0-15

1241 60
12'432 Geology Economic Labora-

tory Advanced)........ XII G
12'4 1

12433 Economic Geology Semi-
nar (Advanced)........ XII G 80-30
12*40

12484 Economic Geology Semi-
nar Advanced)........ XII G

1244 Economic Geology of Fuels Elective 4
060

12'46 Economic Geology of Non-
Metallic Deposits ...... XII 4 30-45
1240 80

12'47 Economic Geology of Non-
Mptallic Deposits (Ad-
vanced)............... XII G
12'46

12'48 En ineering Geology and
Iydrology........... XII 4
12'81

12'49 Geology of Materials ...... IVs 3 15-30
(Not offered in 1925-26)

1250 Historical Geology ....... XII 4 15-30
12'81 30

12'511 Paleontology............ XII 3 15-30
12'1 80

12512 Paleontology............ XII 3
12511

12'521 Paleontology (Advanced).. XII G 60-45
12112

12522 Paleontology (Advanced).. XII G
12'521

12'53 Index Fossils............ XII G
12'512

Hours of
reparation

d
Term
0-15

45
45-45

450-45

60-0

50 hours

30-15
15

90-0

30-15

0-15
60

30-30

30-0

15-15
45

45-80

15-30
80

60-45

90-15

Instructor
in Charge

Gillson

Jones

Shimer

Jones
ones

Jones

Shimer
Jones

Jones

Jones

Jones

Shimer

Newhouse

Lindgren

Lindgren

Bugbee

Lindgren

Lindgren

Lindgren

Lindgren

Jones

Gillson

Gillson

Jones

Jones

Shimer

Shimer

Shime

Shimer

Shimer

Shimer
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Organic Evolution (Ad-
vanced) ......... X I
G64

Geoloical Seminar ....... XII

Gol 1a.Seminar ....... XII

GelgclSeminar (Ad.
vanced........XH

Geological Seminar (Ad-
vaneed) .............. XII
12'681

Geolo of North America XII
12'9, 12'50. 18'512

Geology of Europe.. ..... XI
12'81, 12'50, 12'512

Vulcanology and Seimol-

GeTogyof Coal and Petro-
leum................ XII
12'31

Petroleum Production. ... XII (Elective)
12'31

Term and Hours of
Erercise and Preparation Instructor

Taken by Year 1st Ed in Charge
Term Term

G

4

4

G

G

G

G

4

4

. .. 30-45

30-60

. .. 80-60

80-75

30-60

30-45

60-45

80-75

80-60

80-30

Shimer

Shimer

Jones

Lindgren

Lindgren

Shimer

Shimer

Jones

Jones

Sp. Lecturer

NAVAL ARCHITECTURE AND MARINE ENGINEERING -
13'00-1399

Subject and Preparation Taken by

Naval Architecture....... XIT
M13, 8'01 XIII-A

Naval Architecture....... XIII
1'01 XIII-A

Naval Architecture....... XI I
18'02 XIII-A

Naval Architecture....... XIII
18*08 XIII-A

Theory of Warship Design XIII-A
Theory of Warshp Design XIII-A
Theory of Warship Design XIII-A
Theory of Warship Design XIU-A
Warship Design......... XIII-A

Warship Design......... XIII-A

Warship Design ......... XIII-A

Warship Design ......... XIII-A

Ship Construction ....... XII
Ship Construction........ XIII

Ship Construction ........ XIII
18'82

Ship Construction ....... Xi1
138

Merchant Shipbuilding ... XIII-A
Shipyard Organization.... XIII

18-02 132
Shipyard Practice........ XIII-A
Ship Drawing........... XIII

Ship Design............. XIII

Ship Design............ XIII

Ship Design............ XIII
13'43

Term and Hours of
Ezercise and Preparation

Year isA Rd
Term Term

3 30-80
4 30-80
a .. .. 8-0

4 .. .. 30-80
4 15-15

G 15-15

G .. .. 15-15
4 0-00
4 .... 6-

G 60-90
G .. .. -
4 0-0

120
4 .. .. 0-0

120
G 0-0

120
G .... 0-0

120
S . . . . 30-80

3 80-30

8 . .. 80-80

4 15-30

4 .. .. 30-30
4 .. .. 80-15

4 .. .. 80-30
2 .. .. 0-0

go
8 0-0

75
8 .. . 0-0

75
4 0-0

60

No. Subject and Preparation
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12'V

12'621

1'622

-12'681

12'682

12'64

12'65

12'70

12'80

12'81

No.

1801

13'02

180ST

13'04

18'11
13'12

1821

1822

1823

1824

13'81
1382

1883

1384

18'85
1-88

1389
18'41

1342

18'48

1345

Instructor
in Charge

Jack

Jack

Jack

Jack

Hovgaard
Hovgard
Hovgaard
Hovgaard
Hovgaard

Hovgaard

Hovgaard

Iiovgsard

Owen
Jack

Jack

Jack

J ack
ack

Jack
Owen

Owen

Owen

Owen



210 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparation

No, Subject and Preparation Taken by Year ist Ed
Term Term

13'4 Ship Design ............ XIII 4 .. .. 0- 0
90

18'48 Model Making .......... XIII-A 4 .. .. 0- 0
30

13'51 Marine Engineering ...... XIII 4 30-45
2'202T, 2'40

13'52 Marine Engineering ...... XIII 4 .. .. 45-60
13'53 Marine Engineering ...... XIII-A 4 30-30
13'61 Marine Engine Design.... XIII 4 0- 0

45
13'62 Marine Engine Design .... XIII 4 .. .. 0- 0

go
13'63 Marine Engine Design.... XIII-A 4 0- 0

45
13'64 Marine Engine Design .... XIII-A 4 .. .. 0-30

60
13'70 Steam Turbines......... XIII 4 30-45
13'71 Steam Turbines......... XIII-A 4 .. .. 30-60

DIVISION OF DRAWING

Subject and Preparation Taken by

Mechanical Drawing...... All courses
except IVi

Machine Drawing, Elemen-
tary ................. All courses
D11 except IVi

Descriptive Geometry..... All courses
M2, M3 except IVi

Descriptive Geometry ..... All courses
D21 except IVi

Descriptive Geometry (Col-
le Class) ...........

Descriptive Geometry..... I
D22

Descriptive Geometry (Col-
le Class)............. I

ECONOMICS

No. Subject and Preparation Taken by Ye

Ec2l Political Economy ....... VII, XV 2
E12

Ec31 Political Economy ...... I II, III, IV, 8
E22

VI VI-C,
VIII, IX-A, IX-B,
IX-C. X.
XI
XII, XIII, XIV
VI-A B

IA 4
Ec82 Political Economy ....... I, II, , IV, V, a

VI
VI-C, VIII, IX-A,
IX-B, IX-c, X,
XI,
XII XIII, XIV
VI-A(B) 4
VI-A(A 5

Ec35 Political Economy ....... XIII-A 4
E12

Ec37 Banking................ XV 2
Ec2l, Ec65 XV a

Ec38T Securities and Investments XVs 4
Ec67

Term cnd Hours of
Exercise and Preparation

Year 1st Rd
Term Term

1 0-0
45

1

1

1

45-15

1 30-60

2 60-45

1

Instructor
in Charge

Owen

Owen

Jack

Burtner
Burtner
Burtner

Burtner

Keith

Keith

Burtner
Keith

Instructor
in Charge

Breed

0-0 Goodrich
45

Kenison

45-15 Kenison

Goodrich

Bradley

30-75 Bradley

Term and Hours of
xercise and Pveparation
ar 1st Rd

Term Term
45-75

4&45

Instructor
in Charge

Armstrong

Dewey
Tucker

4.. 45
45-45

Dewey
Tucker

Summer
Summer
45-75

45-45
45-45

45-60
45-60
30-30

Armstrong

Dewey

Tucker

No.

D1I

D12

D21

D22

D23

D31

D311

7

E



No. Subject and Preparation Taken by

Ec46T

Ec47'l
Ec47'2
Ec50

EcolT

Bc24l
Ec64'2
Ec55
Ec56T

Ec57

Ec8'11

Ec58'2

Ec59-1

Ec59'2

Ec61

Ec62

Ec63

Ec65

Ec68'1
Ec68'2
Ec7OT

Ec7lT

Ec72T

Ec76'l

Ec76'2

Term and Hours of
Ezercise and Preparation

Year 1st Od
Term Term

4 .. .. 30-60

G 30-90
G .. .. 30-90
3 45-45
a .. .. 45-45
2 .. .. 45-45
& . 45-45
4 45-60

G 30-90
G .. .. 30-0
G 30-90
3 45-75

a .. .. 45-90

Industrial Relations .... XV
Ec7O

Personnel Management ... XV
Personnel Management ... XV
Accounting.............. Is

E12 Ills
VII, XV
XIII

Cost Accounting ......... XV
Ec50, Ec70

Manufacturers' Accounts.. XV
Manufacturers Accounts. . XV
Tax Returns and Accounts XV
Corrate Organization... XV

1a, Ec51
Corporation Finance and

Investments........... XV
Ec56

Financial Administration of
Industry.............. XV

Financial Administration of
Industry . ............ XV

Public Utility Management
and Finance ........... G. and F. Eng.

Public Utility Management
and Finance........... G. and F. Eng.

Business Law ............ VIIs XV,
Ec37, Ec57 XIII-A

Business Law............ VIII, XV
Ecol

Business Law -nd Organ-
ization................ VI-A
Ec2l

Statistics................ VIIs
E12 XV

XV
Business Cycles.......... XV
Business Cycles.......... XV
Business Management .... VIIs, XV

Ec56
Business Mabagement .... VIIs, XV

Ec70
Business Management. VIIs, XV

Ec7l
Marketing of Manufactured

Products ............ XV
Marketing of ManufaVtured

Products............. XV

30-90

30-60

30-6

Instructor
in Charge

Doten

Doten
Doten

Shugrue

Shugrue

Hanson
Hanson
Hanson

Armstrong

Armstrong

Shugrue

30-90 Shugrue

30-60
Hausserman

30-60 Hausserman

5 .. .. 45-75

8 45-15
2 45-15
8 45-15

G 30-90
G ... 30-90
a .. .. 30-45

4 60-0

4 .. . 60-75

G 30-90

G .. .. 30-90

Dewey

Tuckrr
Tucks
Schell

Schell

Schelt

Freeland

Freeland

ENGLISH AND HISTORY
Term and Hours of

Exercise and Preparation Insiructor
No. Subject and Preparation "aken by Year 1st Rd in Charge

Term Tem
El English (Entrance)
E2 History (Entrance)
El English .................. All courses 1 45-75 .. Robinson
E12 English and History ...... All courses 1 .. .. 45-75 Robinson
E21 English and History ........ All courses 2 45-75 Rogers
E22 English and History ........ All courses 2 .. 45-75 Rogers
E32 English and History ........ XV 8 30-60 .. .. Prescott
E33 Report Writing ............ IV2, XVs 3 30-30 .. .. Prescott

Is, XVi, XVs 8 .. . 30-30
Is 4 . . 30-30

E40 English................... VI,VI-CVI-A(B)4 .. .. 45-75 Pearson
E51 Economic History of the VI.A(A) 0 45-75

United States ........... XV G 30-90 .. .. FaulknerE52 Economic History of the
United States........... XV G .. .. 80-90 Faulkner

CATALOGUE 211

G

G

G

G
4

4
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GAS AND FUEL ENGINEERING- F1-F10
Term and Hours of

Exercis, and Preparation Instructor
No. Subject and Preparation Taken by Year Isa Ed in Charge

Term TerO
P1 Combustion.............. G.and F. Eng. G 30-0 .. .. Haslam
92 Development and Use of

Power................G. and F. Eng. G 30-60 .. .. Riley
P3 Furnace and Retort Design. G. and F. Eng. G .. .. 30-30

75
F4 Gas Engine Laboratory.. .. G. and F. Eng. G 45- 0 .. .. Fales
P5 Primar Fuels............ G.and F. Eng. G 30-60
F Principles of Gas and Fuel

Engneering I ....... ... G. and F. Eng. 0 75-75
F7 Princ ples of Gas and Fuel

Engeerin ........ G. and F. Eng.0 .. .. 75-75
Ps Propqrties of Materials.... G. and F. Eng. G .. .. 30-30
P9 Secondary Fuels .......... G. and F. Eng. G .. .. 30-60
P10 Field Work and Thesis .... G. and F. Eng. G 720

GENERAL STUDIES - G1-G99

Subject and Preparation Take

History of Science ......
M13

History of Science ........
M13

International Law and
American Foreign Policy.

Business and Patent Law..
Psychology..............
Political and Social Problems
Marketing Methods .......
Production Methods ......
Investment Finance .......
Banking and Finance ......
Economics of Corporations. VIIt

Christianity and the Social
Order.................

English (Contemporary
Drama)............ .

English (Contemporary Eng-
hsh Literature).........

English (Contemporary Eu-
ropean Literature) ......

English (American Litera-
ture).................. : V -

English (Committee Work). VI-A(A)
VI-A B

English (Business English). VI-A A
VI-A(B

English (Contemporary Lit-
erature) ............... VI-A A)

VI-A (B)
English Composition Ad-

vanced................
English (Public Speaking)..

(Not given in 1925-26)
Argumentation and Debate.
English (Informal Public

S eking)..............
Anpreciation of Music .....

Fine Arts in Modem
Life...................

Roosevelt and his Times...
(Not given in 1925-26

Lincoln and the Peri of
the Civil War..........

Industrial and Social History
of the United States ...

Choral Singing...........

Term and Hours of
Exercise and Preparatio

n by Year 1st End
Term Term

3,4 30-30

3,4 .. .. 30-30

8,4
3,4

8, 4
3,4
3,4
3,48, 4

8. 4

8, 4

8,4

4
4
4

8 4

8,4

8,4

8,4

8,4

30-30

30-30

30-30

Summer
Summer

30-60

30-30

30-30

30-30
30-30
30-30
30-30
30-30

30-30

..-..
30-30

30-30

30-30

30-30

20-40
30-30

300

20-40

30-30

n Instructor
in Charge

H. W. Tyler

H. W. Tyler

Tryon
Hausserman

Pratt
Doten

Freeland
Schell

D. S. Tucker
Shugrue

Armstrong

Sutherland

Rogers

Rogers

Rogers

Rogers
D. M. Fuller

Lyman

Prescott

Copithorne

D. M. Fuller

W. Prescott
Roberts

seaver
Pearson

No.

G1

G2

G3

04
05
G20
G22
023
G25
G26
027

G38

G40

G41

G42

043

0441

0442

0443

045

046

0461
047

G48
G50

051

G52

G53

G58

30-30 .. .. Pearson

. .. 80-30 Faulkner
Townsend



No. SuWect and Preparaion

CATALOGUE

089

04
065
066
071

072
G78

078

078

078
079

0821
0822
0881
0882
0911
G912

21
G942
Gc6

Tem and Hours of
Exercise and Preparation Instructor

Taken by. Year Ist Od in Charge
Term Term

Social Problems of Phil-
osophy ................ 34 80-80
(Not given in 1925-26)

.eol . . . 4 80-80
Orgarl Evolution.....8,4 . .

IX-A 8 .. ..
Sound and Music 8,4 80-0
Descriptive Astronomy.... IX-A 4 ....
Meteorology . ......... 04 .
Principles of Biology and

Herdity ......... 3.4 30-80
Industrial Aspects of Bac-

teriolo ............... 83, 4 80-80
Sanitar Uoence and Public

Health............... ,4
Physiology and Embryology

of Reproduction..........,.......,
1 iry of Philosophy .....

Air, Water and Food...... . .. 8, 4 Either term
Engineering Chemistry.... Any but V, $, 4 80-30~0 X, XIV who

have not had
10'28and5'522

French................. . ,84 30-30
French.................,4
French................. . ,84 80-80
French................... 3,4
German.................. . , 4 80-80
German.................. 4......
German... ............. 3.4 80-30
German................. .. .: . .
German......... .84 30-80
German... ..... 8:4
Military History nd licy

of the United States......3, 4 30,10

.. .. A.T. Robinson

80-8080-80

30-30

80-80

80-30
80-80

30-30

38-30

30-80

3G-30
3D-30

30-80

Shimer
Shimer

Bares
Goodwin

Conant

Bigelow

Prescott

Turner

Bunker
Wiener

Woodman
Gill

Langley
Langley
Langley
Langley

Vogel
Vogel
Vogel
Vogel
Vogel
Vogel

Phisterer

MODERN LANGUAGES

Subject and Preparation Taken by

German (Elementary). ..... Elective
German (Elementary)..... Elective

L11
German (Intermediate).... Elective

,11, L12 or entrance re-
quirement

German (Intermediate). .... Elective
L21

German (Advanced)....... Elective
L21, L22

German (Advanced) ....... Elective
Lai

German, Advanced ....... Elective
L22

German, Advanced....... Elective
L331

French (Elementary) ...... Elective
French (Elementary)...... Elective

L51
French (Intermediate)..... Elective

L82
French (Elementary)...... Elective

L52
French (Intermediate)..... Elective

L61
French (Elementary)...... Elective

Lll

Term and Hours of
Exzercise and Prelparation

Year Ist Sd
Term Term
45-75
.7. .. 45-7

45-75 . .

45-75

45-75

48-75

45-75

80-80

45-75

45-75

45-75

45-75

45-75

80-60

213

No.

L11
L12

L21

L22

L81

L82

L881

L882

L51
L52

L61

L611

L62

L621

Instructor
in Charge

Voge 1
Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Vogel

Langley
Langley

Langley

Langley

Langley

Langley
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NO.

L68

L64

L65

La1
L82

Subject and Preparation

T
Ezer

Taken by Year

French (Intermediate) ..... IV 1
L52

French (Intermediate)..... IV, 1
LO8

French, Advanced......... IVi 2
L64

Spanish (Elementary). Elective
Spanish (Elementary). Elective

L81
MATHEMATICS

M1 Algebra (Entra I.
M2 Plane Geometry t
M8 Solid Geometry (ntrance).
M4 Trigonometry ( ntrance)..
M11 Calculus................ All courses 1

M" M2, MS, M4
M12 Calcuius............... All courses 1

M11
M21 Calculus................ All courses 2

M12 x cet IVI
M22 Differential Equations. III IV,, 2

M21 V. Vf, VI-A (B),
VIII, IX-A
IX-B, x-C XI
xii, XiI. kXIv
XV1, XVs

VI-A(A) 8
M26 Least Squares and Prob- IA ) 3

ability ............. IX-C 4
M22

M31 Mathematics............. VI-tVI-C, 8
M22 Vt-A(B

Vt-A 8
M36 Advanced Calculus ....... VIII, -C as

M22 V (Elective) 4
M37 Advanced Calculus ....... VIII. IX-C 8

M36 V (Elective) 4
M41T Calculus, Applications of . . X, X Ord. 4

M21 R.O.T.C.
x C.W.S.
R.O.T.C.
X-B 4

M43 Theoretical Aeronautics... IX-C (Elective) 4
M21

M44 Theoretical Aeronautics... IX-C (Elective) 4
M43

M451 Fourier's Series and Integral
Enuations............, VIII 4
M22 Elective G

M458 Fourier's Series and Integral
Equations............. Elective G
M22

M51 Engineering Science....... IX-B 8
M52 Engineering Science. .. ... . IX-B 8
M58 Engineerine Science . t.... IX-B 4
M54 Mathematical Laboratory.. IX-C 4

M22
M561 Theory of Functions ...... Elective G

M22
M582 Theory of Functions ...... Elective G

M22
M57 Theorv of the Gyroscope... It .D.) G

M22 It T.D.)
MO Vector Analysis.......... Elective G

M22
M62 Modern Algebra.......... Elective G

M22
M8a1 Diffprntial Geometry..... Elective G

M22

erm and Hours of
cise and Preparation

139 Rd
Term Term
45-75

45-75

45-75

4 -75
45-75

Summer 80-6 0
Sum.er
Summer
45-90

45-90

Summer

30-80

30-60

i-. ..
45-90

36-54
45-90

3o-5o
80-6045-90

30-60

30-60

.. ..
30-60
80-0

45-90

45-90

30-60

45-90

45-90

30-60

30-60

15-30

45-90

Instructor
in Charge

Langley

Langley

Langley

Langley
Langley

Bailey

George

Bartlett

Phillips

Bartlett

Moore

Woods

Woods

Hitchcock

Moore

Moore

Wiener

Wiener

Phillips
Phillips
Phillips

Douglass

Rutledge

Rutledge

Phillips

Zeldin

Rutledge

Woods



CATALOGUE

No.

M632

M641

M642

M651

M652

M70

M72

M731

M732

M75

M77

MSO

MS1

M82

Subject and Preparation Taken by

Differential Geometry..... Elective
M22

Modern Analysis......... Elective
M37

Modem Analysis......... Elective
MM1

Analytical Mechanics..... Elective
M22

Analytical Mechanics ..... Elective

History of (Math.) Science. Elective
M12

Differential Equations..... II (A.O.)
M21

Rigid Dynamics.......... XIII-A

Rigid Dynamics.......... XI-A
M731

Exterior Ballistics. II . . .D.)
M22

Vector Analysis .......... VI-C
M22

Methods in Teaching Junior
High School Mathematics

Methods in Teaching Senior
High School Mathematics

Classroom Problems of the
Tunior and Senior High
Schools...............

Term and Hours of
Exercise end Preparation

Year 1st Ad
Term Term

G .. .. 30-0M

G 30-60

o .. .. 30-0M

G 45-90

G .. .. 45-90

4 30-60

4 Summer 195 hours

G 45-0

G .. .. 45-90

G 30-60

8 .. .. 45-75

Summer 30-90

Summer 30-90

Summer 20-20

HYGIENE
Term and Hours of

Exercise and Preparation
No. Subject and Preparation Taken by Year 1st Ed

PTl Physical Training ......... All courses 1 15- 0
PT2 Physical Training......... All courses 1 .. .. 15-0

MILITARY SCIENCE AND TACTICS
Term and Hours of

Exercise and Preparation
No. Subject and Preparation Taken by

MS11 Military Science ........ All courses

MS12 Military Science ........ All courses

MS21 Military Science ........ All courses
M8221 Military Science ........ All courses

except VI-A(A)
VI-A(A)

MS222 Military Science ........ All courses
except VI-A(A)
VI-A(A)

M8223 Military Science ........ All courses....
except VI-A(A)
VI-A(A)

MS224 Military Science........ All courses
except VI-A(A)
VI-A(A)

MS225 Military Science........ All courses
except VI-A(A)
VI A(A)

MS226 Military Science ........ All courses
except VI-A(A)
VI-A(A)

MS311 Military Science ......... All courses
MS221 except V

XVi~s

Year Ist Ed
27- 0
18

45- 0

Summer

Summer

Summer

Summer

Summer

Summer
45-45

21- 0
24

45- 0

45- 0
45- 0

45- 0
45- 0

45- 0
45- 0

45- 0

45- 0
45- 0

45- 0

215

Instructor
in Charge

Wooda

Woods

Woods

Franklin

Franklin

Tyler

Phillips

Moore

Moore

Franklin

Phillips

Woods

Woods

Woods

Instructor
in Charge

Instructor
in Charge
Phisterer

Phisterer

Phisterer
Winslow

Levy

Milan

Bandholts

Gilkeson

Phillips

Winslow
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No. Subject and Preparation Taken by Yea

MS812 Miit Science......... courses
MS222 except V

MS18 Military Science. VI, eI.A VIII 3
MS2. IX-B, XIV

M83181 Military Science......... VI-C 3
MS314 Military Science ......... II, III.s VI-A, 8

MS224 X XV'
MS315 Military Science......... All courses 8

MS225 2-15 except V
MS321 Military cience ......... All courses 3

MS311 except V
XV.,,

MS322 Miltary Science......... All courses 3
MS312 except V

M8828 Military Science......... VI. VI-A VIII 3
MS818 IX-B, XIV

MS8281 Military Science ........ VI-C 3
MS 81

M8324 Military Science ......... II III VI-A. 8
MS314 X, XVs

MS32 Military Science ........ All courses
M8315 except V a

M8326 Military Science... .... X XIV, a
MS226

MS411 Military Science All courses 4
MS8321 except V. XVi,.

M8412 Military Science. . All courses 4
MS322 excent VIC

MS418 Milita Science ......... VI. D-B. V
M982 VIII, IX-B. XIV

MS414 Militar Science......... II IIs VI-A, 4
MSi4eX:B, X- V

MS415 Militar Science......... All courses 4
Mi825 except V

MS416 Miltary Science......... V ,XIV, 4
M 26 XV8

MR421 MiFtary Science ......... All courses 4
MS411 except V

XVi.e
MS422 Military Science ......... All courses 4

M8412 except V
M8423 Military Science......... VI VI-A VI-C 4

MS413 VIII IX-B, XIV
M8424 Military Science........I. I , In. VI-A, 4

MS414 X-B, XVI
M8425 Military Science......... All courses 4

MS415 except V
MS426 Military Science......... V, X, XIV, XVa 4

MS416

Term and Hours qf
ercise and Preparation
r Ist Pd

Term Term
45-45

45-45

80-15

15-15

4&45

4.. 45

48-4

45-00

45-45

4-45

33-45
12
80-15

15-15

45-45

45-45

45-90

45-45

. .I. .

Instructor
in Charge

Levy

Milan

Milan

Bandholts

Gilkeson

Winslow

Levy

Milan

Milan

Bandholts

Gilkeson
Phillips

Winslow

Levy

Milan

Bandholts

Gilkeson

Phillips

Winslow

Levy

Milan

Bandholts

Gilkeson

Phillips

L I -



LABORATORY FEES

The following Laboratory Fees will become effective nn and after September 15,1925
These fees are subject to revision due to any additions or changes in subjects, etc. No

refunds will be made for subjects cancelled after the sixth week of the term.

CIVIL ENGINEERING

No. Subject Bach Term
1.86 Testing of Highway Materials.................................... 3.00

MECHANICAL ENGINEERING

SubV0 Subject Bach Term
2.841 Physical Metallrgy ........................................... $15.00
2.842 Ph cal Meta lurev.......................................... 15.00
2.86 Testing Materials aboratory.................................. 12.00
2.36 Testing Materias Laboratory.................................... 6.00
2.861 Testing Materials Laboratory.................................... 6.00
2'862 Testing Materials Laboratory.................................... 6.00
2'87 Testingaterials Laboratory.................................... 4.00
2.871 Testing Materials Laboratory ................................ 4.00
21381 Testing and Examination of Materials............................. '16.00
2.882 Tesng and Examination of Materials. ........... ........ 15.00
2.601 Engineering Laboratory................................ ...... 12.00
2'601T Enginerng Laboratory......................................----
2'0 Engineering Laboratory........................................ 12.0
213 Eng neering Laboratory......................................... 6.00
2'611 Engineerig Laboratory...................................... 6.00
2.612 gineen Laboratory........................................ 6.00
2612T Engeering Laboratory........................................ 12.00
2'618 Engineering Laboraory....................................... 6.00
2-618T Engineering Laboratory ........................................ 12.00
2'62 Engineering Laboratory......................................... 12.00
2'621 Engineering Laboratory ...................................... . 9.00
IS! Engineering and Hydraulic Laboratory ............................ 6.00

1 n eerg and Hydraulic Laboratory ............................ 9:00
64 Refrigeration Laboratory ............. .......-. -.. -''..6.00
65 Power Laboratory..................................... . 6.00

2'16 Atomobile Laboratory ..................................- - .60
2*671 Engine Testing .............................................. 12.00
2'672 Motor Vehicle Testing................................ 13.00
2'681 Aero Engine Laboratory ....................................... 6.00
2W682 Aero Engine Laboratory....................................... 18.00
2.691 Aero Engne Laboratory ....................................... 8.00
'692 Gas En Laboratory................... ...........----... 9.00

2.84 Heat tment.................................... ....... 6.00
2-841 Heat Treatment.............................................. 6.00
21842 Heat Treatment.............................................. 6.00
2'886 Heat Treatment................................................ 9.00
2186 Heat Treatment and Metallography............................... 9.00
2.87 Textile Engineering............................................ 6.00
2.90 Forging............................................ 9.00
2-01 Forging .............. .- .... 6.00
2.902 Forgg.................................... ............ .
2.901 2 o r iry ...... ................................ .. - . .... . 9.00
2.911 Foundry................................................--.... 6.00
2.912 Foundry......................... 600
2'92 Pattern M................... 6.00
2941 Machine Tool oratory........................................ 9.00
2'942 Machine Tool Laboratory ...................................... 6.00
2'951 Machine ToolLaboratory....................................... 12.00
2-981 Machine Too Laboratory..................................... 1.00
2.952T Machine Tool Laboratory................. .............. 6.00
2.96 M a chn o lLaboratory............................ ....... ..... 8.00
2.96 M i e oLaboratory................................ - 6.00
2.961 Machine Tool aboratory............................. ....-.. 00
2.971 achine Tool Laboratory................................ . 9.00
2.972 Machine Tool Laberatory ...................................... 9 .00
2972T MachineTool rtory2.......................................600
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MINING ENGINERING AND METALLURGY
Suest Fee

SuJect Each Term
3'22 Ore Dressing Laboratory ..................................... ... .8.00
3'23 Ore Dressing Laboratory ........................................ 3.00
3'251 Theory and Practice of Flotations................................ 2.00
3252 Theory, and Practice of Flotations................................ 2.00
3'31 Fire Assaying .. t... t...... .......... ................. ........ 6.00
3'32 Fire Assaying and Metallurgical Laboratory ............. ........ 5.00
3'41 Metallurgy, Copper and Lead ................................... 6.00
3'411 Metallurgy, Copper and Lead ................................... 3.00
3'412 Metallurgy, Cop er and Lead ......................... .......... 3.00
342 Metallurgy, Godand Silver .................... ................ 3.00
3.61 Metallography ............................................... 9.00
3'651 Metallography, Advanced...................................... 3.00
3'652 Metallography, Advanced....................................... 3.00

CHEMISTRY
Subect Fee

No. Subject Each Term
5'01 Chemistry................................... ................. $4.00
5'02 Chemistry .................................................... 4.00
5'08 Preparation of Inorganic Compounds ... ........... 3.00
510 Qualitative Analysis............. ............................... 00
5*101 ualitative Analysis .......... ................... ............ 7.00
5'11 - Qualitative Analysis........................................... 4.00
5'12 Quantitative Analysis ......................................... 4.00
5'121 Analytical Chemistry .................................. ....... 5.00
5113 Quantitative Analysis ............ ............................. 4.00
5'131 Analytical Chemistry ................................. ......... 4.00
5'132 Quantitative Analysis ......................................... 3.00
5'14 Analytical Chemistry ......................... ...... .... .... .. 3.00
5'16 Analytical Chemistry ...................................... ...... 3.00
8'17 Methods of Electrochemical Analysis .............................. 3.00
5'18 Advanced Qualitative Analysis .................................. 6.00
5'20 Water Supplies .......................... '..................... 2.00
5'21 Industrial Water Analysis,..................................... 2.00
8'22 Water Supplies and Wastes Disposal .............................. 1.00
5'25 Chemistry of Foods ....................... .............. ........ 3.00
5.251 Chemistry of Foods............................................ 2.00
5'26 Food Analysis ................................................ 4.00
8'29 Optical Methods. ... .................................. ........ 2.00
5'30 Proximate Analysis ............................................. 4.00
5'31 Gas Analysis ........................................ .......... 1.00
5'32 Gas Analysis ......................... ............ .......... . 2.00
5.33 Testing of War Gases ......... .... ... . .......... ... 1.00
5'36 Testing of Oils................ .......................... .... 2.00
5'S7 Chemistry of Road Materials. . ................................ 2.00
5'40 Special Methods and Instruments ................................. 2.00
5'42 Metallography ............................................... 6.00
5'421 M etallography ................................................. 3.00
5'44 Heat Treatment and Metallography ..... . ... .. .. . ... . ......... 10.00
5'55 Organic Qualitative Analysis..................................... 8.00
5'61 Organic Chemical Laboratory................................... 7.00
&'611 Organic Chemical Laboratory .................................... 7.00
5-612 Organic Chemical Laboratory.................................... 6.00
5612T Organic Chemical Laboratory .................................... 3.00
5'613 Organic Chemical Laboratory .................................. 6.00
5'614 Organic Chemical Laboratory .................................... 3.00
5'615 Organic Chemical Laboratory .................................... 4.00
5'62 Organic Chemical Laboratory.................................... 9.00
5'621 Organic Chemical Laboratory .................. ,................. 7.00
5'622 Organic Chemical Laboratory ......... .......................... 3.00
5'624 Organic Chemical Laboratory ............ ...................... 3.00
8*631 Organic Laboratory Practice Advanced ............................ 4.00
5632 Organic Laboratory Practice Advanced ............................ 4.00
5.651 Chemical Principles ....................................... ...... 1.00
5'652 Chemical Principles ............................................ . 1.00
a'66 Chemical Principles ..................................... ....... 1.00
5'81 General Chemistry Laboratory ................................... 9.00
5'90 Research Problem ............................................... 8.00
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ELECTRICAL ENGINEERING
Subjec Fee

No. Subject Each Term
6'331 Communication Electrical Laboratory ............................. $14.00
6'332 Communication Electrical Laboratory ............................ 14.00
6'512 Electric Circuits ............................................. 9.00

'594 Electric Circuits .............................................. 9.00
6'70 Electrical Engineering Laboratory............................... 14.00
6'70a Electrical EngineerngLaboratory................................ 7.00
6'70b Electrical Engineering Laboratory................................. 7.00
OW71 Electrical Engineering Laboratory............................. .. 14.00
&Ila Electrical Engineering Laboratory............................... 7.00
'71b Electrical Engineenng Laboratory ................................ . 7.00

6'72 Electrical Engineering Laboratory ................................. 16.00
'72a Electrical Engineering Laboratory................................ 4.00

6'72b Electrical Engineering Laboratory................................ 12.00
0'72T Electrical Engineering Laboratory........ ........................ 21.00
673 Electrical Testing Advanced...................30 cents a laboratory hour
6'74 Electrical Engineering Laboratory..... ........ .30 cents a laboratory hour
6'75 Electrical Engineering Laboratory................................ 8.00
076 Electrical Engineering Laboratory........ ................... 11.00
077 Electrical Engmeering Laboratory......... .............. .......... 6.00
678 Electrical Engineering Laboratory ................................. 11.00
6'80 Electrical Engineering Laboratory ................. 30 cents a laboratory hour
681 Electrical Engineering Laboratory ................................. 8.00
0'82 Electrical Engineering Laboratory................................. 8.00

'83 Electrical Engineering Laboratory................................ 8.00
6'85 Electrical Engineering Laboratory................................. 9.00
6'86 Electrical Engineering Laboratory................................. 5.00
6.89 Electrical Engineering Laboratory................................. 9.00

BIOLOGY AND PUBLIC HEALTH
Subject Fee

No. Subject Each Term
7'01 General Biology ........... ............................ 63.00
7'00 Botany..................................................... 3.00
7'07 M ycology ..................................................... 2.00
7'10 Zoology...................................................... 3.00
7.11 Anatomy and Histology ......................................... 8.00
7'12 Anatomy and Histology ......................................... 8.00
720 Physiology..................................................... 6.00
7'28 Biology and Bacteriology ....................................... 2.00
7.29 Biology and Bacteriology .................................. .... 4.00
7.291 Biology and Bacteriology .................................... . 2.00
7.301 Bacteriology.................................................... 6.00
7'302 Bacteriology................................................. 6.00
7'34 M icroscooy of W aters ........................................... 2.00
7361 Industrial Microbiology......................................... 6.00
7'362 Industrial M icrobiology.......................................... 5.00
7*37 Industrial Microbiology......................................... 6.00
7'421 Food Fishes.................................................... 6.00
7'422 Food Fishes.................................................... 5.00
7.442 Technology of Fishery Products .................................. 4.00
7.52 Industrial Hygiene............................................ 5.00
7-551 Public Health Laboratory Methods............................... 3.00
7'552 Public Health Laboratory Methods............................... 2.00
7.701 Technology of Food Supplies..................................... 3.00
7'702 Technology of Food Sup lies..................................... 3.00
7'712 Technology of Food Products ..................................... 3.00
7'80 Biochemistry.................................................. 8.00
7'81 Biochemistry................................................. 3.00

PHYSICS -
Subject Fee

No. Subject Each Term
8'01 Physics . ....................................................... 63.00
8'02 Physics........................................................ 3.00
8'03 Physics ..................................................... 3.00
8.04 Physics . .................... ................................. 3.00
8'05 Acoustics...................................................... 4.00
8'10 Heat Measurements ............................................ 9.00
8-11 Heat Measurements ............................................. 6.00
8 12 Heat Measurements ............................................. 6.00
8.13 Heat Measurements............................................. 12.00



220 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Fee
Subject Each Term

8'14 Hest M easurements .......................................... ... 6.00
8'151 Photographic Laboratory ....................................... 9.00
8 16 Photography Advanced .......................................... 6.00
818 Physical Optics................................................. 6.00
8'191 scope Theory and Photomicrography ............. . ........... 6.00
8'101 etcity .................................................... 9.00
8102 Electricity..................................................... 9.00
8*21 Elements of Electron Theory .................................... 6.00
8'88 X-Rays and Radiology ......................................... 6.00
8'482 Photoelasticity ................................................ 6.00
8'44 Application of X-Ray and Photoelasticity ...................... 6.00
8'46 Industrial Radiology ...... .................................... . 6.00
8'71 Aeronautical Laboratory......................................... 3.00
8'86 Electrochemical Laboratory ......... ............................ 14.00
8'871 Electrochemical Laboratory ..................................... 7.00
8'872 Applied Electrochemical Laboratory .............................. 7.00
8'89 Elecric Purnaces. . .. ............................................ 6.00
8'90 Electrochemistry, Elements of ................................. 4.00
8'98 Glass Blowing ................................................ 8.00

CHEMICAL ENGINEERING
Subject Fee

No. Subject Each Term
10'26 Industrial Chemical Laboratory.................................. $4.00
10'27 Industrial Chemical Laboratory .................. 8.00
10187 Chemical Engineering Laboratory .................... ............. 3.00
10'981 Applied Colloid Chemical Laboratory....... ....................... 8.00

GEOLOGY
Subjct Fee

Sub Subject Each Term
12*01 Mineralogy................................................ $10.00
12'02 M ineralogy .................................................... 6.00
12'03 M ineralogy................ ................................... 3.00
12'04 Mineralogy Advanced .......................................... 10.00
12'151 Petrography .................................................. 8.00
12'151T Petrography................................................ 9.00
12'52 Petrograpby .............................................. .... 8.00
12'152T Petrography .................................................. 6.00
12'161 Petrography Advanced .......................................... 10.00
12162 Petrog hy Advanced ......................................... 10.00
12'211 Optical rystallography ................................... ..... 5.00
12'212 Optical Crystallography ......................................... 5.00
12.22 ptical Ceramics ....................................... ......... 5.00
1230 G ogy .............. ....... 2.00
12'31 Geology .......... .................................... 3.00
12'31T Geology .................................................... 4.00
12-88 Physiography................................................. 2.00
12'41 Economic Geology Laboratory ................................... 9.00
12'43 Economic Geology Laboratory, Advanced .... .................... .. 6.00
12'482 Economic Geology Laboratory, Advanced........................... 6.00
12*46 Economic Geology of Non-Metallic Deposits........................ 8.00
1247 Economic Geology of Non-Metallic Deposits. Advanced...............00
12.50 Historical Geology .............................................. 3.00
12'511 Paleontology ................................................... 3.00
12'512 Paleontology ................................................... 3.00
12'521 Paleontology, Advanced......................................... 5.00
12'522 Paleontology Advanced .......................................... 5.00
12'83 Index Fossils................................................... 6.00

NAVAL ARCHITECTURE AND MARINE ENGINEERING
Subject Fee

No. Subject Rach Term
13'43 Ship Designing (Modeling only) ................................... 10.00



INDEX OF SUBJECTS
(With reference to pages containing description)

Subjects Page
Accounting ....................... 161
Acoustics......................... 143
Acoustics, Illumination and Color .... 143
Aerial Photorphy ................ 148
Aerial Propeller Designing .......... 147
Aerial Propellers .......... ....... 147
Aerial Transport ................... 148
Aero Engine Accessories ............ 105
Aero Engine Laboratory ............ 103
Aeronaut cal Laboratory......... 147
Aeronautical Research Methods.... 147
Aeronautical Seminar.............. 148
Aeronautics ....................... 147
Air, Water and Fuel ............... 170
Aircraft Armament ................ 147
Aircraft Instruments ............... 147

rplane Design . .................. 147
Airplane Desiging..............

lane Engine Design ........ .... 105
lane Structures (Advanced) ..... 147

Airship Theory .................... 147
Algebra........................... 173
Alternating Current Machinery ...... 131
Alternating Currents and A.C. Mach. 130
Analytical Chemistry ............... 119
Analytical Mechanics...........144,174
Anatomy and Histology............ 138
Aplications of X-Ray and Photo-

lasticity ................ ..... . 146
Applied Chemical Thermodynamics .. 153
Applied Mechanics ............... 96, 97
Appreciation of Music.............. 169
Architecture ...................... 113
Architectural History ...... . . . . . . 115
Argumentation and Debate ........ 169
Astronomy and Spherical Trig ....... 86
Atomic Structure ................. 124
Atomistic Theories ................. 145
Automatic Machinery ........... 95,105
Automobile Laboratory............. 102
Automotive Design ................ 105
Automotive Engineering ............ 105
Automotive Fuels ................. 154
Automotive Fuel Problems .......... 154

Subjects Page
Calculus, Application of ............ 174
Celestial and Atomic Mechanics ..... 145
Central Stations ............... 128, 180
Central Station Design............. 128
Chemical Engineering .............. 152
Chemical Engineering Design ....... 152
Chemical Engineering Literature ..... 151
Chemical Library Technique ........ 119
Chemical Literature................ 119
Chemical Principles ................ 123
Chemical Theory ... .............. 125
Chemica Warfare, Advanced........ 178
Chemistry........................ 118
Chemistry, A lied ............... 121
Chemistry of yes ................ 122
Chemistry of ods. ............... 120
Chemistry of Powder and Explosives . 122
Chemistry of Plant and Animal Life. . 120
Chemistry of Road Materials ........ 121
Choral Singing .................... 170
Christianity and the Social Order.... 168
Class Room Problems of the Junior and

Senior High School ............... 175
Colloid Chemistry, Applied ......... 154
Colloid Chemistry Lab., Applied ..... 154
Colloidal Chemistry................ 124
Colloquium. ..... ................ 149
Color, Theory and Exercises ......... 114
Combustion .................... 152, 164
Communication Electrical Laboratory 129
Concrete Research.......... ...... 99
Conduct of Aeronautical Research ... 147
Conferences on Current Literature in

Physical Chemistry .............. 124
Constructive Design............... 117
Contemporary Drama .............. 169
Contemporary English Literature .... 159
Contemporary European Literature .. 169
Corporation, Finance and Investments 162
Corporate Organiation ............. 162
Corrosion......................... 153
Cost Accounting ................... 161
Cytology ......................... 138

Descriptive Astronomy ............. 170
Bacteiology ............ ......... 18 Descriptive Geometry .............. 160
Banking and Finance ............... 168 Design ........................... 116
Biochemist.adFnc...............141 Design of Automatic Machinery ...... 9b
Biochemistry .... ................. 141 Determination of Chemical Constitu-
Biochemistry Selected topics ........ 141 tion for Organic Compounds ...... 122
Biological Colloquium .............. 141 Development and Use of Power .. ... 164
Biology .......................... 1387 Differential Equations .......... 173, 175
Biology and Bacteriology .. f......... 188 Differential Equations of Electricity. 174
Biology and Heredity, rinciples of.. 170 Diferential Geometry .............. 174
Biology, History of ............... 188 Distillation. ........................ 152
Botany .......................... 187 Drying .......................... 152
Bri Design....................89 Dyniesof Engines.............., 97
Bui ngConstruction............. 116 Dynamics of Machines............. 97
Business Cycles.................... 162
Biess and Patent Law........... 168
Business Law............ .... 162 Economic Balance ................. 152
Business Law and Organization ...... 162 Economic Geology ................. 156
Business Management .............. 162 Economic History of the U. S....... 163
Calculus ...................... 178,174 Economics of Corporations.......... 168

221
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Subjects Page
Electric Circuits................... 131
Electrio Furnaces .................. 149
Electric Railways .................. 128
Electric Machinery Design....... 128, 129
Electric Transmission Equipment .... 128
Electric Transmi.ssion and Distribution

of Energ . . ..... . ..... ...... 130
Electrical quipment of Buildings. . . 128
Electrical Communication ....... 129, 132
Electrical Engineering, Elements of .. 130
Electrical Engineering Laboratory

132, 133, 134
Electrical Engineering, Principles of

126, 1 7, 128, 132
Electrical Engineering Seminar ..... 130
Electrical Testing (Advanced)....... 133
Electricity ........................ 144
Electrochemical Analysis, Method of.. 119
Electrochemical Laboratory ...... 148, 149
Electrochemistry ................. 148
Electromagnetic Wave Propagation .. 145
Electromagnetic Theory............ 144
Electron Theory. ................. 144
Elements of Tensor Calculus ........ 145
Engine Design................... 104
Engine Testing .................... 103
Engineering Chemistry .......... 121, 170
Engineering Geology and Hydrology . 157
Engineering Laboratory ......... 101, 102
Engineering and Hydraulic Laboratory 102
Engineering Science................ 174
English and History................ 163
English (American Literature) ....... 169
Enlish Contemporary Literature) ,. 169

ish Committee Work) ......... 169
English Business English) .......... 169
English .......................... 163
English (Public Speaking)........... 169
English Composition (Advanced) .... 169
Epidemiology ........... ........ 141
Estimating ........................ 115
European Civilization and Art .. .115, 116
Evaporation...................... 152
Experimental Research Problem.....153
Experimental Problems in Applied

Colloid Chemistry ............... 154
Exterior Ballistics ................. 175
Extraction ........................ 152

Field Geology ..................... 156
Field Work and Thes-s............. 165
Financial Administration of Industry. 162
Fine Arts in Modern Life ........... 169
Fire Assaying ..................... 111
Fire Assaying and Metallurgical

Laboratory ..................... 111
Fire Protection Engineering ......... 106
Fish Culture...................... 139
Flotation, Theory and Practice of .. 111
Food Analysis ..................... 120
Food Fishes ...................... 139
Forging......................... 107
Foundations...... .. .............. 189
Foundry ....................... . . 107
Fourier s Series and Integral Equations 174
Freehand Drawing ................. 114
Freehand Drawing and Decorative

Design...................... .. . 114
French ........................ 171,172
Furnace and Retort Design..... 152,165

Gas Analysis...................120,121
Gas and Fuel Engineering, Prin. of.. 165
Gas Engine Laboratory ............. 165
Gaseous Conduction............... 132

Subjects Page
Gasoline Automobile............... 105
General Chemistry ................. 123
General Chemistry Laboratory ...... 125
General Engineering ............... 150
General Studies.................... 166
General Science.. ... ... .... ... 149
Generation and Distribution of Electric

Energy ......................... 130
Geodesy........................ 86, 87
Geological Seminar ...... .......... 157
Geological Surveying (Advanced) .... 156
Geology ..................... 136, 170
Geology of Coal and Petroleum ...... 157
Geology of Europe................. 157
Geology of Materials............... 157
Geology of North America .......... 157
Geometrical Optics................. 143
German ...................... 171, 172
German Literature ................. 172
Glass, Cerainics and Refractories ..... 153
Glass Blowing ................... 149
Graphics.......................... 114
Graphic Statics .................. 88

Health Education ................. 140
Health Education and Administration 140
Health Hazards in Special Industries. 141
Health Surveys and Statistics ....... 140
Heat Engineering............99. 100, 101
Heat Measurements ................ 143
Heat Transmission................. 152
Heat Treatment ................ 105,106
Heat Treatment and Metallography

106, 121
Highway Design................. 88
Highway Transportation ..... .... .. 88
Historical Geology .......... . ...... 157
History of Aeronautics ............. 148
History of Chemistry.......... .... 126
History of Philosophy ............. 170
History of Renaissance Art.......... 116
History of Science .............. 167, 175
Hydraulic Engineering............. 91
Hydraulic and Sanitary Engineering. 92
Hydraulic and Sanitary Design ...... 92
Hydraulics........................ 91

Illumination ................... 129, 132
Index Fossils...................... 157
Industrial Application of Electric

Power ....................... 128,130
Industrial Aspects of Bacteriology ... 170
Industrial Chemical Laboratory ...... 151
Industrial Chemistry ............... 151
Industrial and Social History of the

United States ................... 170
Industrial Hygiene................. 139
Industrial Microbiology ............ 139
Industrial Organic Chemistry ....... 122
Industrial Plants .................. 105
Industrial Relations................ 161
Industrial Radiology ............... 146
Industrial Stoichiometry............ 151
Industrial Water Analysis........... 120
Infection and Immunity ............ 139
Informal Public Speaking: Committee

Reports and Discussions .......... 169
Inorganic Chemistry ............... .118
Inorganic Compounds, Preparation of 118
Interior Bal'' cs ................... 08
Internatior., Law and American

Foreign - 0licy.................. 167
Internal Combustion Engines ....... 101
Investment Finance ................ 168
Iron and Steel .................... 153

k- - , 1 1. . ..
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Subjects Page
Journal Meeting in Organic Chemistry 122
Kinetic Theory of Gases, Liquids and

Solids ...................... .... 124
Landscape Architecture and Town

Planning,....................... 116
Least Squares and Probability ....... 173
Lincoln and the Period of the Civil War 170
Locomotive Engineering ............ 106
Logic of Scientific Inquiry........... 124
Machine Design .............. 103, 104
Machine Drawing................ 95
Machine ToolLaboratory........... 108
Machine Tool Work ................ 108
Maintenance and Operation of Auto-

motive Equipment ............... 102
Manufacturer's Accounts........... 161
Manufacturing Practice ........ 134, 135
Manufacturing Processes ........... 109
Ma Reading and Topographical

Drawing ......... .87
Marine Engineering. . ..............
Marine Engine Design.............. 159
Marketing of Manufactured Products 162
Marketing Methods ............... 168
M aterials .....................- -. 89
Materials of Engineering............ 98
Mathematical Laboratory... .... 174
Mathematical Theory of Elasticity and

Applied.Elasticity ....... 146
Matiematics .. .................. . 150
Mechanical Drawing ............... 160
Mechanical Engineering Drawing.. .. 95
Mechanical Engineering Equipment. . 95
Mechanical Equipment of Bmidings,

Heating and Ventilation. .101, 106
Mechanical Searation............ 152
Mechanics of Engineering........... 97
Mechanics and Theory of Elasticity,

Advanced....................... 98
Mechanism ..................... 94. 95
Mechanism of Machines............ 95
Merchant Shipbuilding ............. 159
Metallography ................ 113, 121
Metallurgical Plant Design ......... .112
Metallurgical Plants............... 113
Metallurgy..................111,112
Metallurgy Heat Treatment of Steel 112
M eteorology ............. .... . 170
Methods in Teaching junior High

School Mathematics.............. 175
Methods in Teaching Senior High

School Mathematics.............. 175
Microscopy of Waters .............. 139
Microscope Theory and Photomicrog-

raphy ........................ 144
Military History and Policy of the

United States ......... ......... 171
Military Science...........176, 177, 178
Minera . . ......... 155
Mining, ments of.............. 110
Mining, Principles of.............. 109
Mining Economics.............. 109,110
Mining Engineering ................ 110
Mining Law.......... .. ......... 110
Mining Method........ ......... 109
Mining Practice................... 110
Mining Valuation.................. 110
Model Making.................... 159
Modelling..... .................. 114
Modern Anayi. ........... 174
Modern Algebra................... 174
Motor Vehicle Testing.............. 103
Municipal Sanitation ............... 140
Mycology ........................ 137

Subjects Page
Naval Architecture ................ 157
Navigation........................ 87
Nitro gen Fixation ................ 153
Non-1errous Metallurgy ............ 112
Non-Rigid Airship Design .......... 147
Non-Rigid Airship Designing........ 147

Oceanography .................... 139
Office Practice ..................... 115
Operational Calculus............... 132
Optical Crystallography ............ 156
Optical Methods................... 120
O tics........................... 144
Ordnance, Advanced ............... 177
Ordnance Engineering (Army Ord-

nance).......................106,107
Ore Dressing .................. 110,111
Ore Dressing Laboratory ........... 110
Organic Chemical Laboratory ....... 122
Organic Chemistry .............. 121, 122
Organic Evolution .............. 157, 170
Organic Qualitative Analysis ........ 122
Organic Syntheses .. .............. 153
Organization and Administration of

Public Service Companies. ........ 131
Organization and Method of Industrial

Research....................... 154

Paints, Oils and Varnishes .......... 153
Paleontology ...................... 157
Parasitology ..................... 137
Pattern Making.................. 107
Persoinal Hygiene and Nutrition ..... 138
Personal Management .............. 161
Perspective ....................... 114
Petrography ...................... 155
Petroleum ... .................... 153
Petroleum Production .............. 157
Philosophy of Architecture.......... 116
Photochemistry.................... 148
Photoelasticity.................... 146
Photographic Laboratory........... 143
Photography........ ............ 143
Physical Chemistry ................ 125
Physical Chemistry Seminar ........ 124
Physical Metallurgy................ 98
Physical Optics .................... 144
Physical Training................. 179
Physics. ...................... 142, 144
Physics Seminar .......... ........ 146
Physiography ..................... 156
Physiological Basis of Nutrition.. ... 138
Physiology ................ ..... - 138
Physiology and Embryology of Repro-

duction ........................ 170
Plane Geometry .................. 173
Planning Principles ................ 116
Plant Sanitation ................... 140
Plant Visits ....................... 113
Political Economy ............ 160, 161
Political and Social Problems ....... 168
Power Laboratory................. 102
Power Plant Design................ 101
Power Stations and Distribution

Systems ........................ 131
Precision of Measurements ...... 143,149
Primary Fuels ..................... 165
Problems of the Chemical Engineer... 151
Production Methods. .......... 108, 168
Professional Relations .............. 115
Properties of Materials............. 165
Proximate Analysis ................ 120
Psychology....................... 168
Public Health Administration ....... 140
Public Health Field Work.......... 140

223
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Subjects Page
Public Health Laboratory Methods .. 140
Public Health Problems............ 140
Public Health Surveys............. 140
Public Service Companes.......... 184
Public Utility Management and

Finance ........................ 162
Public Utility Practice ............. 136

ualitatve Analysis.. .. ...... .118,119
uantitative Analysis ... ..... .118,119
uantum Theory Applications ...... 125

Radiation Chemistry .............. 125
Radiation, General Theory of ....... 146
Radio Communications, Principles of 129
Radioactivity..................... 144
Railroad Electric Traction .......... 181
Railway Design ................... 88
Railway Drafting.................. 87
Railway Engmeering. . ......... 87, 88
Railway Fieldwork................. 87
Railway and Highway Engineering .. 87
Refrigeration...................... 101
Refrigeration Laboratory........... 102
Reinforced Concrete Design......0..90, 99
Report Writing ................... 1. 63
Research......................... 126
Research Conferences in Organic

Chemistry...................... 126
Research Conferences in Physical

Chemistry ....... .............. 126
Research Conferences .............. 15
Research Problem................. . 26
Rigid Dynamics ................... 175
Roads and Pavements .............. 88
Roosevelt and His Times ......... .. 170
Rubber ........................... 153

Sanitary Design ................. 92, 93
Sanitary Engineenng.............. 92
Sanitary Science and Public Health.. 170
School of Chemical Engineering Prac-

tice ............................ 153
Secondary Fuels ................... 165
Secondary Stresses ................. 90
Securities and Investments .......... 161
Seminar in Chemical Engineering .... 154
Shades and Shadows ............... 114
Ship Construction .............. 158. 159
Ship Design ...................... 159
Ship Drawing ..................... 159
Shipyard Organization.............. 159
Shipyard Practice................. 159
Signal Unit, Advanced..........177, 178
Social Problems of Philosophy ....... 170
Solid Geometry .................... 173
Sound and Music .................. 110
Sources of Food Supply ............. 138
Spanish........................... 172
Special Methods ................... 121
Starch and Cellulose.... ........... 153
Stationary Structures. ............. 89
Statistics ........... 162
Steam Turbine Engineering ......... .106
Steam Turbines .. .............. .159
Storage Batteries. ............... 129

Subjects Page
Structural Design ............... 89, 117
Structures...................88, 89, 90
Sub-Atomic Chemistry ............. 124
Sulphuric Acid.................... 158
Summer Mining Camp ............. 180
Surveying............. ........ 85,86
Surveying, Geodetic ... ............ 86
Surveying, Geodetic and Topographic 86
Surveying, Hydrographic ........... .90
Surveyng, Plane. ................. 86
Surveyng and Plotting ............. 85
SyntI tic Methods in Organic Chem-

i'y ......................... 122

Tax Returns and Accounts .......... 161
Technology of Food Supplies ........ 141
Technology of Fishery Products ..... 139
Technology of Food Products ....... 141
Technology of Food Supplies ........ 141
Testing and Examination of Materials 99
Testing Highwa Materials ......... 88
Testing Materials Laboratory ...... .98, 99
Testing of Oils ................... 121
Testing of War Gases.............. 121
Textile En neering ............. 106
Theoretica Aeronautics ........... .174
The;oretical Biology ............... 137
Theoretical Hydraulics ........... 90, 91
Theories and Applications of Catalysis 118.

eory of Architecture ............. 115
Theory of Elasticity ................ 97
Theory of Functions ............... 174
Theory of the Gyroscope ............ 174
ftieory of Relativity................ 146

Theory of Solutions ................ 126
Theory of Warship Design ......... 158
Thermochemistry and Chemical Equi-

librium ......................... 124
Thermodynamics V ............... 124
Thermodynamics and Chemistry..... 124
Thermodynamics and Statistical Me-

chanics .................... ... 145
Thermodynamics of Binary Mixtures . 125
Thesis ......................... 126,165
Thesis Reports ................. 126, 151
Torpedoes ................... ..... 101
Trigonometry..................... 173

Vector Analysis............... 174,175
Vital Statistics .................... 140
Vulcanology and Seismology ........ 157

Warship Design.......... ........ 158
Water Power Design...............93
Water Power Engineering ........... 91
Water Supplies................... 120
Water Supplies and Wastes Disposal. 120
Wing Theory, Advanced ....... ... ... 147
Wire Communication, Principles of. . . 129
Wood Distillation................. 153

X-Rays and Radiology ............. 145.

Zoology .......................... 137
Zymology.,...................... 139?
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