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CALENDAR FOR ACADEMIC YEAR 1925-1926

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

Last Exercise, First T'erm

Midyear Examination Period :

Second Term Begins (Registralicm Day)

Spring Recess

Last Exercise, Second h rim

Annual Examinations Begin

Commencement Day

Examinations, College Entrance [' xamination lJL ml
Summer Session Begins

CALENDAR FOR ACADEMIC YEAR

Entrance Examinations at Technology Begin .
College Year Begins (First Term Registration Day)
ChristmasVacation: %' o % o 0w .

Last Exercise, First Term

Midyear Examination Period ;

Second Term Begins (Registration ]) ay)

Spring Recess

Last Exercise, Second l(.rm

Annual Examinations Begin

Commencement Day

Examinations, College Entrance L\.'m ination Hm:\]
Summer Session Begins

1925
Sept. 16
Sept. 28
Dec. 24-Jan. 3

1020
Jan. 23
Jan. 25-T'eb. 6
I'eb. 8
April 17-21
May 29
June 1
June 8

June z1-26
June 14

1926-1927

1920
Sept. 15
Sept. 27
Dec. 23-Jan. 2

1027

Jan. 22

Jan. 24-Feb. 5
Feb. 7

April 16-20
May 28
May 3
June 7
June 20-25
June 13
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Life Members
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Term expires June, 1027
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OFFICERS OF ADMINISTRATION

OFFICERS OF THE INSTITUTE

President ‘
Samuer WesLey Strarron, D.Eng., D.Sc., LL.D., Pu.D.

Secretary of the Corporation

James Puinney Munroe, Litt. DD,
Business Administration

Everert Morss, 5.B., M.A,

Henry Apams Mogrss, S.B.

Horace Sayrorp Forp
Devserr Leon Ruinp

Treasurer

Assistant Treasurer
Bursar

Assistant Bursar

ArtHUR CLArkr MELcHER, S.B.

ArBerT SAMUEL SMITH

FrEpeERICK GILBERT HARTWELL

Manager of the Division of Laboratory Supplies
Josern Curisman MacKinyon, S ]
James Lisey Tryon, Pr.D.
Georce Townsenn Wercn, A.B., S.B.
Frank Lemuel Crarp, S.B.

Registrar
Assistant Registrar
Assistant Registrar
Assistant Registrar
Superintendent of Buildings and Power

Assistant Superintendent of Buildings

Academic Administration

Henry Paut Tavsor, Pr.D., Sc.D
HaroLp Epwanrp LosprLL

Cuarres Lapp Nortown, S.B,

Dean of Students
Assistant Dean of Students

Director of the Division of Industrial Codperation and Research

RoBerT Pavyne Bicerow, Pu.D
WiLLiam NATHANAEL SEAVER, A.B.
Bertaa Preston TruLry, A.B.

Georce W. Morsg, M.D., F.A.C.S.

Warrace Mason Ross, §.B.

Librarian

Assistant Librarian
Assistant Librarian
Medical Director

I'n charge of Student Employment and Lodgin,

(Technology Christian Asmcialionﬁ

Heads of Departments

Architeciure

Biology and Public Health

Chemical Engineering

Chemistr

Civil andySam'tary Engineering

Economics

Electrical Engineering

English and History

Hygiene

Mathematics

Mechanical Engineering

Military Science

Mining, Metallurgy and Geology

Modern Languages

Naval Architecture and Marine
Engincering

Physies

Wirriam Emerson, A.B.

Samuerl Cate Prescorr, Sc.D.
Warren Kenoarr Lewis, Pu.D,
Freperick Georce Keves, Pu.D.
CrARLES MiLTon Srorrorp, S.B,
Davis Ricu Dewey, Pu.D,, LL.D.
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Henry Greentear Prearson, A.B.
Georce W. Morsg, M.D., F.A.C.S.
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OFFICERS OF INSTRUCTION

SamueL W. Strarron, D, Exc., D. Se., LL.D., Pu.D., President
Ducarp C, Jacksown, 5.B., C.E., Chairman of the Faculty
Avnyne L. MeRrriLy, 5.B., Secretary of the Faculty

Members of Faculty Emeriti

GeorGge A. OsBorxE, S.B.
RoserT . Ricuarps, LL.D.
Gagerano Lanza, M.IL

Francis W. CHANDLER
Ceciu H. Peasopy, Exc.D.
Avrrep E. Burton, Sc.D.

Dwicur Porrer, Ph.B.

Members of Faculty Retired

Perer Scuwawms, S5.B.
C. Francis Arren, S.B.

Tromas E. Pore, A.M.
Wirriam O. Crossy, S.B.

S. Homer Woonsringe, A.B.

DEPARTMENT OF CIVIL AND SANITARY ENGINEERING

Curarres Miuron Srorrorp, 8.8,
Hayward Professor of Civil Engineer-
ing. In charge of the Department

ArTHUR Graunam Rossins, S.B.
Professor of Topographical Engineer-
ing

CuarLes Braney Breep, 8.8,
Professor of Railway and Highway
Engineering

Harorp KiLprerH B.A.n.mw@. C,B
Professor of Hydraulic Engineering

Georce Epmonp Russer, 8.B.
Professor of Hydraulics

GeorGeE Leonarp HosMmEer
Associate Professor of Geodesy

Joun WarpwerL Howanro, 8.8,
Associate Professor of Topographical
Engineering

Ricuarn Gaines ‘T'vier, C.E,, S.B.
Associate Professor of Sanitary Engi-
neering

Joun Brazir Bascock, 3p, S.B.
Assistant Professor of Railway Engi
neering

HavLe Surnerranp, A.B., § B,
Assistant  Professor  of  Siructural
Engineering

Harry Lake Bowwman, S.M,
Assisiant  Professor  of  Structural
Engineering

Warter MaxweLL Fieg, §.M. !
Assistant Professor of Civil Engi-
neering

Instructors

Wirtiam Axprew Livpers, S.B.
Evcene MiraseLLr, 5.8,

Kenneran Cass Reynowups, B.S,
Joun Doxarp Mitsch, S.B.

Haroup Raymonp Kepner, A.B., 8.8,

Assistants

Joun Evy Burcuarp, 2p, 5.B.
Rarer Ruraerrorp Dreser, S.B.

Francis Rine Morcan, S.M.
ALEXANDER Jamreson Bong, S.B.
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DEPARTMENT OF MECHANICAL ENGINEERING

Epwarp Furser Mitrer, Se.D.
Professor of Steam Engineering
In charge of the Department
Director of Engincering Laboratories
Head of Ordnance School of Appli-
cation
Dean of Army Officers

Avvyne Lireurienp Menrivy, S.B,
Professor of Mechanism
Secretary of the Faculty

CrarLes Epwarp FurLer, S.1.
Professar of Theoretical and Applied
Mechanics

Wirtriam Arxinson Jounston, S.1.
Professor of Theoretical and Applied
Mechanies

Cuarres Francis Park, S.B.
Professor of Mechanism
Director of the Me hanical Labora-
tories
Direcior of the Lowell Institute School

Georce Bartnoromew Haven, S.B.
Professor of Machine Design

Josern Camns Riney, S.B.

Professor of Heat Engineering

Cuarres Winrniam Berry, S.B.
Professor of Heat Engineering

Harrison Wasanury Havwarn, S.B.
Professor of Materials of Engineering

Turooore Howarp TarT, S.B.
Assoetate Professor of Heat Lugi-
neering

Lawrgnce Sournwick Smirn, S.B.
Associate Professor of Theoretical and
Adpplicd Mecnanics

Georce Wricnr Swert, S.B.
Assoetate Professor of Machine De-
sign

Warrer Herman James, S.B.
Associate Professor of Mechanical
Engineering Drawing

Avpison Francis Houmrs, S.B.
Assistant Professor of Applied
Mechanics

Ropiert Hexry Ssmrra, M.S.
Assistant Professor of Machine Con-
struction

Tromas Smrry, B.S,, M.E.
Assistant Professor of Mechanism

: Jenvings Eames, S.B.
Assistant Professor of Experimental
Engineering

Irving Hexry Cowbrzy, S.B.
Assitant Professor o) Testing
Matertals

DeAn ABNER Favrrs, S.B.
Assistant Professor of Automotive
Ingineering

Dean Peanopy, Jr., S.B.
Assistant Professor of Applied
Mechanics

Instructors

James Ricuarp LamsinTa
Cuarres Evererr LitTrerFirin
Roy Ginson Burnprawm, S.B.
Myrox WiLkinson Dowrg, S.B.
Jeremian Fraxcis O'Neinn
WiLLiam Hexry Joxes, 5.8.
Rarrn Guy Apawss, S.B.

Artaur Brown ExcLisu
Cuanrtes AvcustiNe Cuayne, S.B.
Cravne Huen Crarx

Artaur Lawrence Towwnsenp, S5.B.
James Howr, S.B.

Cary Louis Svexsow, S.B.

Epwin FrankgLin NELSON

Icorn Nicuoras Zavaring, S.M.
Ronert Burrerrierp CHENEY
Georce Howarp Harpy

Aisurt Benont Arsos, S.B.
CuarLes Correr Gacer, 8.B,, Pu.B.
Haroup Lioner MinLer, §.1., B.S.

BIRTHRAM SHEPPARD
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Assistants
Wayranp Soron BaiLey, 5.0, Francis WinrieLn Perkins, Con-
Ropert GotrLies IScCHMANN structor of Apparatus
Ricaarp Cornertus Hobces James Weston Prarr, S.B.
AnprEw WyLes Lawson Cranence Avszrr Reppen, S.B.
Herserr Carrron Moore, 5.B. Epwann Ropinson Scuwarz, S.B.

Arcuisarp Wirniams, 5.1,
1 Joun Harviy ZiMMERMAN, S.B.

Student Assistant
Lroyp Morse LirrLErIELD

DEPARTMENT OF MINING, METALLURGY AND GEOLOGY

WarLpemar Linperen, M.E., Sc.D. Cuarres £ Lockg, S.B.
William Berton Rogers Professor of Assaciate Professor of Mining Engi-
Economic Geology. In charge of the neering and Ore Dressing
Department Carve Reep Havwaro, 8.3
Hervey WoobpsurNn SHIMER, Pu.D. Assaciate Professor of Metallurgy
Sc.D. Epwarp Evererr Buerek, 8.8,
Professor of Paleontology Assaciate Professor of Mining Engi-

ring and Metallurgy
WiLLiam Spexcer Hurcminsox, S.B. neering and Metallurgy

Professor of Mining. In charge of the Wiruiam Fraxcis Jones
Option in Mining Enginecring Assistant  Professor of  Structural

GrorcE Booker WarErnousE, Pr.D, Geology

Professor of Metallurgy. In charge  Jostrm Lincorn Giuison, MLA.Se.D.

of the Option in Metallurgy Assistant Professor of Mineralogy
Instructors
Rurus Cook REep, 8.B. Wavrrer Harry Newnouse, 8.M.

FLemMymon Porter Hare, SN

Assistants
Benjamin Burrows TreEMERE, Jr., 5.B. IHarry Green, S.B.

DEPARTMENT OF ARCHITECTURE
(Including the Division of Drawing)

WiLLiam Emerson, AB. Harry Wentworta Garbyer, S.B.
Professor of drchitecture Professor of Architectural Design
In charge of the Departinent

In charge of General Studies Jacqus CarLu, Arcmireere D.P.

Wirtiam Henry Lawrence, 5.5, L.G. Premer G.I°. bE RoME
Professorof Architectural Engincering Professor of drchitectural Design
In charge of the Division of Drawing

Jonx Osporne Sumner, A.B. Wirrtiam Fevron Brown
Professor of History Professor of Freehand Drawing
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Special Lecturers

C. Howarp Warker, A.E.B. Jouan SeELma LARSEN
Philosophy of Architecture Modelling
History of Renaissance Art
Eutor Thwing Purnam, A.B. Lacey Davis Caskey, Pu.D.
Architectural History European Civilization and Art
3
JAZ::d:S;l;G{}LLmErI:'B' Wl;ti;\m Henry Josepn Kennepy,

Tuomas Apams

; European Civilization and Art
Wson: Dlinhtne uropean Civilization and Ar

Wiriam F. Jenrick, S8.B., C.E, ArTHUR ASAHEL SHURTLEFF, S.B.
Estimating Town Planning
Instructors
ALEXANDER STODDARD JENNEY IFrank Joun Rosinson, S.B.
Paur WiLLarp Norton, A.B., 8.B. NEevson Crauncey Crase
HArrRY CHANDLER STEARNS WirtLiam Vavcaas CasH
Assistant

Ipa Dayron Loring

DIVISION OF DRAWING

WiLLiam Henry Lawrgnck, S.B. Harry Cyrus Brapirey, S.B.
Professor of Architectural Engineering Associate Professor of Drawing and
In charge of the Division Descriptive Geometry

Ervin KEenison, 5.B. ArtHUrR Linpsay Goobrich, S.B.
Associate Professor of Drawing and Assistant Professor of Drawing and
Descriptive Geometry Descriptive Geomeiry

SteEPuEN ALkc Breep, 8.B.
Assistant Professor of Drawing and
Descriptive Geometry

Instructors
RoLr GeorG OVERLAND (Absent) WaLter Cart Enkruarp, S.B.
Cuarres Hirr Roe Masie CuarrLes Marraew Cure, S.B.

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

Freperick GeorGeE KEves, Pu.D. Avcustus Herman Giun, Pa.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 Chemisiry
Henry Paur Taipor, Pu.D., Sc.D.
Professor of Inorganic Chemistry
Dean of Students James Frack Norris, Pu.D.
Henry Fay, Pu.D., Sc.D. Professor of Organic Chemistry
Professor of Analytical Chemisiry In charge of Graduate Studenis in
and Mertallography Chemistry

Forris JEwerr Moore, Pu.D.
Professor of Organic Chemistry
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DEPARTMENT OF CHEMISTRY (Continued)

Henry Monmoutn Swmiti, Pu.D.
Professor of Inorganic Chemistry

Mires Stanpisu SmerriLL, Pu.D.
Professor of Theoretical Chemistry

Rosert Seaton WiLriams, Pa.D.
Professor of dAnalytical Chemisiry
and Metallography

WiLrtis Rooney Waitney, Pr.D.
Non-Resident Professor of Chemical
Research

SAMUEL‘PARSONS MurLiken, Pu.D.
Associate Professor of Organic Chem-
ical Research

Avpueus Grant Woobman, S.B.
Assoctate Professor of the Chemistry
of Foods

ArTHUR ALPHONZO BLANCHARD,PH.D.
Associate  Professor of Inorganic
Chemisiry

WirLiam Tromas Hary, S.B.
Associate  Professor of Analytical
Chemisiry

Epwarp MukLLER, Pr.D.

Josern WaRrrReN Pueran, S.B.
Associate  Professor  of Inorganic
Chemistry

Duxcan ArtHUurR Maclnnes, Pu.D.
(Absent)
Associate Professor of Physico-Chem-
ical Research

Earr Bowman Mivrarp, Pu.D.
Associate Professor of Theoretical
Chemistry

Leicester Forsyra Hamiuton, S.B.
Assistant  Professor of dAnalytical
Chemistry

TexNey Lomsarp Davis, Pu.D.
Assistant Professor of Organic Chem-
1stry

Louis Joux Giiiesrig, Pu.D
Assistant Professor of Physico-Chem-
ical Research

Wavrter CeciL Scaums, Pr.D.
Assistant Professor  of Inorganic
Chemistry

JamEs Arexanper Bearrig, Pr.D.
Assistant Professor of Physico-Chem-
ical Research

GeorcE Scarciarp, Pu.D.

Associate Professor  of [norganic Assistant  Professor  of Physical
Chemistry Chemistry
Instructors

CHARLES MoONTGOMERY WAREHAM,

SteprEN GEersHom SiMpsow, S.B.

Tromas Paum PiTre, A,B.

Avery Aprian MorTon, Pu.D.

Henry WeepeN UNDERWOOD, JR.,
Pu.D.

Vieror Oriver HoMERBERG, S.B.

Rosert WaTkeys MircueLL, S.M.
WiLriam Raymonp Benper, A M.
Eryest Hamuiy Huntress, S.8.
Roscor Harran Gerke, Pu.D.
RaLpH CHILLINGWORTH YOUNG, M A.
James Rankin Geppes, M.S.
Harowp Cavrverr Tincey, A.B.
CuarLes Mason TUcker, 5.B.

Research Associates

LeicatoNn Bruerton Sumrta, Pa.D.
RoperT SETH TAYLOR, Pu.D.

CarL ScHLATTER, D.Sc.
Louis Harris, S.M.

B. Ram Prasap, Sc.D.
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Assistants

Ropert Frircaer CHaries, B.S.
Joux Lrriorr CHRYSTAL

[Frances Hurp Crarg, A.B., .M.
Cuartes Ewing Core

Russert Avstiy CowLes, B.S,
WirLias Hickriny Darcan, M.S.
Fci Vieror Fasce, AB.

Evererr Lester Kocnmanw, S.B.
GrorcE Grover Marvin, S.B,
Wirniam Fart Messer, S.B.
Vieror James Moves, S.B.
Apert CarroLn Puerpes, B.S.
Dororny Marca Stevens, B.A.
Cuaxris Srertive WeBsER, S.B.

Research Assistants

NormaN Boverl CARTER
Jane DEwey Crark, A.D.

Cuartes Kmorrl LAwreNce, AB.
S.M.

Kartuarine Ranp, B.A.

DEPARTMENT OF ELECTRICAL ENGINEERING

Ducarp Cares Jacksown, B.S,, C.E.
Professor of Electric Power Froduc-
tion and Distribution
In charge of the Department

Artour Epwin Kesweiry, AM,,

c.D.
Professorof Electrical Communication

Frank ArtHur Laws, 5.B.
Professor of Electrical Measurements

Rarer Restieauvx Lawrewce, S.B.
Professor of Elecirical Machinery

Vannevar Busm, M.S., Exc.D.
Professor of Electric Power T'ransmis-
sion

WitLiam Henry Tivsie, AB.
Professor of Electrical Engineering
and Industrial Practice

Evmv Turomson, Pu.D., Sc.D.
Non-Resident Professor of Applied
Electricity

Warpo Vinton Lyon, S.B.
Assaciate  Professor  of Electrical
Machinery

Ravra Gorrton Hupsow, S.B.
Associate  Professor  of Electrical
Enginesring

Craire Winuiam Ricker, S.M,,
M.E.E.
Assistant Professor of Electrical Engi-
neering and Industrial Practice

Carvron Evererr Tucker, S.B.
Assistant Professor of Electrical Engi-
neering

Instructors

Crirrorp Earn Lansi, 5.8,
Epwarp LinpLey BowLes, S.M.
Ernest Grorce Bancratz, 5.5,
Louis Frank Woonrurr, S.M.
ArTHUR LITcurieLp Russein, S.B.
Javson Crair Barssaven, S.M
Lewis Froruincuam Crark, B.S.
Orro Gustav CovrslornseN Dani,
[

&M

Murray Frawk GARDNER, S.M.
Hesry Mirton Laxe, S.B.

KarL Lerano Wirpes, 8.M.
PuiLie Lancpon Arcer, B.S., 85.B.
James Kivron Crare, S.B.
GreasoNn WiLuis Kenricxk, S.M.
Joun Westeartn VorLcker, S.M.
Francis Dana GacE, S.M.
Hexnry Witrarp Hivs, S.B.

Aram Bovasian, AB, ELE,
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Asgistants
Warrer Crarence Aumes, [r., B.S. James Suannon Miiier, Jr., BA.,
LoysT Ceryr CaverLey, B.S. B.S, E. E.
Lyman Miner Dawes, S.B. Artaur Fenwick Morasu, A.B.
Joux TiiLorson Dixon, B.E. Pavn Truman Rumsey, B.S,
WiLtiam GLENDINNING, 5.B. Cuarres Famrriero WoobBURY,
Crirrord EUGENE HENTZ 8B

Curator of Apparatus

Research Assistants

Artaur BrLn Cratg, S.M. Jack Frenp Parsons, S.B.

Lyman Miner Dawes, 8.B. Jonn ALExanper Scorr, S.M.
LELanp KinGssury Fravke, 5.3, Crarvres Epwarp Sxow, Jr., S.B.
T'rEopor: WairMaN KENYON HerseErT Rowranp Stewart, S.B.
Parry Il. Moox, 5.B. Jurius Apams StratToN, S.B.

DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH

SamueL Cate Prescorr, Sc.D. Joun Wymonp MiLLER BUNKER,

Professor of Industrial Biology Pu.D.

In charge of the Depariment Associate Professor of Biochemistry
RoserT Pavyne Ricerow, Pu.D. and Physiology

Professor of Zoilogy and Parasitology

Librarian of the Institute
Crair Ersmere Turner, A M., C.P.H. Murray Pumie Horwoon, Pa.D.

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

Special Lecturers
Wittiam Lyman UsDERWOOD Epwarp Keves Sawver, M.D.
Industrial Biology Fisheries Engineering
Instructor
Francis Hervey Stack, M.D.

Research Associate
Mivron Eriswortn PArRkER, 5.B.

Assistants
Puarute Knicar Baves, 8.8, RecinaLe Stuart Hunt, Pu.D.
Cuarnes Henry Brake DonaLp Stanton Ross, B.S.

DEPARTMENT OF PHYSICS
(Including Electrochemical Engineering and Aéronautical Engineering)

Cuarres Lapp Norton, S.B. Harry Mawrey Gooowin, Pa.D.
Professor of Indusirial Physics
In charge of the Department Professor of Physics and Electro-
Director of the Research Laboratory chemistry
of Industrial Physics ;
Director of Division of Industrial In cl{argrqof.ln'm course in Eleciro-
Codperation and Research chemical Engineering
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DEPARTMENT OF PHYSICS (Continued)

WirLiam Supparps Frankrin, Sc.D.
Professor of Physics

WiLLiam Jounson Drisko, S.B.
Professor of Physics

Epwarp Pearson WArNER, A.B.,
Professor of Aéronautical Engineering

Mauvrice pEKay Tuomeson, Pu.D.
Associate Professor of Electrochem-
istry

Newern CarpweLL Pace, S.B.
Associate Professor of Eleciricity

CrarLes Paine Burcess

Gorpon Barr Wirkes, 5.B.
Associate Professor of Industrial
Physics

Artaur Coss Haroy, MLA.
Assistant Professor of Optics and
Photography

PauL Avpaonse Heymans, D.S.Exc.,
Sc.D.
Assistant  Professor of Theoretical
Physics

WiLLiam Goss Brown, S.M.
Assistant Professor of Aéronautics

Associate  Professor  of Airship  Wiruiam Raymonp Bawrss, Pu.D.
Design Assistant Professor of Physics
Instructors

RovaL Merriy Fryg, A M.
Max Knoser, Pu.D.

Louts Henry Young, S.B.
Artaur MEerriaM Crarke, B.A.
Joun Avston Crark, 5.B.
Francis Weston Sears, S.M.

RoserT Epcar Hobpcpox, B.S,
Oscar Kennera Bates, 5.M.
DonaLp CHARLES STOCKBARGER,S.B.
TromAs Harry Frost, S.M.
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Grorce THoMson, M.S.

Research Associates

Joun Torrey Norrow, S.B.
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Jorn Raymonp MARKHAM
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Freperick Harwoob NorTon, S.8.

Joun Traver Nicuovs, S.B.
MANUEL SanpovAL VALLARTA, Sc.D,
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NareANIEL HeErMAN Frank, S.B.
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Curator of Apparatus
RusseLL Weaver Conant, S.B.
WiLLiam BaTEs GREENOUGH, JR.,
S.B.
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Constructor of Apparatus

GEORGE Parsons Swirt, 5.B.

Research Assistants

Georce LutneEr Linpsay, 5.3,

Roscoe Evererr Swirt, 5.8,
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DEPARTMENT OF CHEMICAL ENGINEERING

(Including the School of Chemical Engineering Practice and the Research
Laboratory of Applied Chemistry)

Warren KenparL Lewis, Pa.D.
Professor of Chemical Engineering
In charge of the Department

RoperT THoMAS Hasram, S5.B.
Professor of Chemical Enginecring
Director of the School of Chemical
Engineering Practice
Director of the Research Laboratory
of Applied Chemistry

Wirtiam Hurrz WaLker, Pu.D,,
Exnc.D.
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WirLiam Henry McApams, S.M.
Associate  Professor  of Chemical
Engineering
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Assistant  Professor  of Chemical
Lngineering

Warrer Gornon Warrman, 5.M.
Assistant  Professor  of Chemical
Engineering
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Assistant  Professor  of Chemical
Engineering
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RoserT Lanpis HErsuEY, 8.M., Assistant Director
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Instructors

Freperick Winpus Apams, S.M. Warren Lee McCasg, S.M.
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Research Associates

Cuarres Hoimes Herry, Jr., Sc.D.
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Research Assistants

Eucene Linbsay Cuarpery, B.A.,

Jon-n DEWAR CoCHRANE, JRr., S.M.

Tuomas Braprorn Drew, S.M.
Per Keyser Frovien, E.E,, S.M.
Joun Crirrorp Pore, M.Sc.

DEPARTMENT OF NAVAL ARCHITECTURE AND °
MARINE ENGINEERING

James RoBERTSON JAck

Professor of Naval Architecture and

Marine Engineering

In charge of the Department
Director of the Pratt Museum
Dean of Navy Students

WirLiam IovGaarn
Professor of Naval Design and Con-
sruction
I charge of Course XI1I-A

Henry Himam Wraeaton Kerrs, S.B.
Associate Professor of Naval Arcli-
teciure

Grorce Owen, S.B.
Assoctate Profesror r~f Naval Archi
tecture

Evers BurthEr, S.B.
Assistant Professor of Naval Archi-
tecture and Marine Lngineering

Doveras Wrrmer Cor, S.M. Licu-
tenant Construction Corps, U.5.N.
Representative of the United States
Nagy

Instructor
FreEperick ALexanper Macoun, S.M.

DEPARTMENT OF ECONOMICS AND STATISTICS

Davis Ricu Dewey, Pu.D. LL.D.
Professor of Political Economy and
Statistics
In charge of the Department
In charge of the course in Engineer-
ing Administration

Carrorr Warren Dorewn, Pr.B.,

AM.
Professor of Political Economy

Frovp Eimer ArmsTrRONG, AM.
Associate Professor of Political Econ-
omy

Downarp SkeeLe Tucker, Pu.DD
Assoctate Professor of Lconomics

Marmin Joseri Suucrug, A.D.
Associate Professor of Economics

Witrarp Erprinee FrReeranp
Assistant Professor of Marketing

Arrnur WArren Haxson, AM,,
B

Assistant Professor of Accounting

Special Lecturers
Oscar Wirriam Hauvssermany, AB., LL.B.
Business Law

Erwin Haskenn Scurvn, S.5.
Business Management

Instructors

Ouiy Incramam, Pu.B., A.M.

ApranaM Georcr SiLverman, AM.
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Assistants

Bravrock Aruerron, 5.B.

Joux Ouiver HoLpen, S.B.

Mary GerrrupE Brown, A.B.

DEPARTMENT OF ENGLISH AND HISTORY

Henry GREENLEAF Prarson, A.B.
Professor of English
In charge of the Department

Arcuer Tyrer Rosinson, AM.
Professor of English
In charge of the courses in History

Henry LaTMer SeEaviRr, A.M.
Assaciate Professor of English

Rosert Emmons Rocers, A M.
Associate Professor of English

Winwarp Prescorr, AM.
Assistant Professor of English

Harorp Unprrwoop FAULKNER,
Pu.D.
Assistant Professor of History

Instructors

WiLriam AxpersoN Crossy, AM,
(Absent)

PenrieLp Roserts, A.M.

Marraew RicHArRD COPITHORNE,
AB.

Dean Matmison FuLLeEr, A.B.

Jonn StroNG NEWBERRY, MLA.(4bs.)

Cramre Frost Lyman, A.B.

RopertT SAMueL IFreTchHER, A.M.
Roperr MiLLer Near, B.A.

liric 'rancis Hopcins, S.B.
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Crane Brinton, Pu.D.

DEPARTMENT OF MODERN LANGUAGES

Trank VoceL, AM.
Professor of German
In charge of the Department

Ernest Feux Lanciey, Pa.D.
Professor of French

Herman Ruporrn KUrRgELMEYER, Pa.D,
dssoctate Professor of German

Instructors

Avrpert Hanroro Moorg, A.M.

Jonn Joserm Sexton, A.M.

DEPARTMENT OF MATHEMATICS

Harry Warrer Tyrer, Pa.D.
Walker Professor of Mathematics
In charge of the Department

Dana Pruscorr Barreerr, S.B.
Professor of Mathematics

Freperick Suenstone Woos, Pa.D.
Professor of Mathematics ;
In charge of Graduate Students in
Mathematics

Freperick Haronp Baiiey, AM.
Professor of Mathematics

Crarence LEmueL Evisma MOORE,
Pu.D.
Professor of Mathematics
Research Adviser for Mathematics
In charge of Course IX

NateAN RicHARD GEORGE, AM.
Associate Professor of Mathematics

Leonarp Macruner Passano, A.B.
Assoctate Professor of Mathematics

[Exry Bavarp Priiuirs, Pr.D.
Associate Professor of Mathematics

Frank Lavren Hrrcncock, Pr.D.
Associate Professor of Mathematics

Georce RurtLepce, Pr.D. }
Assistant Professor of Mathematics

Norpert WIENER, Pr.D. ]
Assistant Professor of Mathematics
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Instructors
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Assistant  Professor of Military
Science and Tactics
In charge of Ordnance Unit

Lewis Epwaro Goobier, Jr., B.S,
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Assistant  Professor of Military
Seience and Tactics.
In charge of Air Seroice Unit

Tromas Pamniuips, Captain Chemical
Warfare Service, D.O.L.
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Staff Sergeant, Corps of Engineers
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DEPARTMENT OF HYGIENE

Georce W. Morsg, M.D.,, F.A.C.S.
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Dean of Students
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W. G. WHITMAN H. O. ForresT
D. P. BARNARD E. L. CuaprPELL
G. CALINGAERT ! J. D. CocHRANE, JR.
G. L. Crark G. H. B. Davis
E. D. Lorp T. B. Drew
B. MtAD P. K. Frovrice
J. C. Pore

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

R. T. Hasram
W. P. Rvax

H. C. WEBER
F. W. Apams

R. H. KeaxN

R. L. HersHEY
H. C. HorreL

C. H. HerTy, Jr.




xx DIRECTORY OF OFFICERS

STAFF OF THE RESEARCH DIVISION OF THE DEPARTMENT OF
ELECTRICAL ENGINEERING

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

. C. Jackson A. B. Craic
o B KENNFLL\" T. W. Kenvon
A. P. H. Moon
BU C. E. S~xow, Jr.
. M. Dawes H. R. StewarT
J. A. StrATTON

STAFF OF THE RESEARCH LABORATORY
OF INDUSTRIAL PHYSICS

(For details see Department of Physics, page xiii)

. L. NorTton J. T. NorTon
. B. WiLkEs F. H. NorTon
M. S. VarrarTA

STAFF OF THE RESEARUCH LABORATORY
OF PHYSICAL CHEMISTRY

(For details see Department of Chemistry, page x)

. KEves R. S. TavLor

. WaITNEY (Non-Resident) C. SCHLATTER

. Maclnngs(Absent) L. Harris

GILLESPIB N. B. Carrer
C. K. LAWRENCE
J. Crarx
B. R. Prasap
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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 investigalors 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 Labora‘ories of Physmal
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 organization 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 In: itute 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




CATALOGUE 3

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 PPublic Health.

The Laboratories of Physics, including Laboratories of General
Physics and the special laboratories of Heat, Optics, Electricivy, 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 exercises of the school begin at nine o'clock in the morning, and
end by five o'clack in the afternaon, students may conventently live in any of the
nearer cities or lowns on the lines of the various ratlroads, if they prefer to do so.

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

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

given below:
For a Period of 38 Weeks

S T a0 R e s e s $300
First Year Deposits . ...... Lo A e P N T e T $359.00
Undergraduate Dues. . ..., . 0
14 f s e ey A e L e S e 380.00
IR OOV s oy o bt o L b A ey e Lo 228.00
BockscandiMatamals el S\l gr TR e 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 sheould, 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. 1. T. '69. In the grill room a tabie d'hite
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 ield 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, ete, 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 important
student activity.

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

All students and members of the Institute who are in sympathy with
the objects of the Association and wish to cotperate in promoting them
are eligible to membership.

There are no membership dues, but the Assaciation depends for
support upon the voluntary contributions of the students. The general
secretary is a college graduate, and gives full time to the direct ion of the
work. The expenses of the secretarial office are collected from the alumni
and other friends of the Institute, and are expended unde: 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
memmbers 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 exerciges 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 shooting,
soccer, swimming, tennis, wrestling, while class teams only are developed
in football and baseball. Squads range from the twenty to thirty men
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who report for fencing to the two hundred to three hundred men who are
interested in track or in rowing. A coaching system is being gradually
developed for most of these activities,

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

Tech Show. The Tech Show, which is produced each year during
Junior Week, is a musical comedy written, staged, acted, and orchestrated
entirely by undergraduates.

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

Undergraduate Publications. The Tech, the newspaper of Technology,
established in 1881, is published three times a week throughout the aca-
demic year.

Technique is the yearbook of the Institutz 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 15 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 Yeer. Exercises of the Institute begin on the last Monday
in September and end early in June, The calendar appears on page 1v.
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 arve 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 classifie’ 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 @ a.m. and 5 p.m.
There are no exercises on Saturday after 1 p.ni., and the rooms are closed.
Students who withdraw during the term should immediately natify the
Registrar.

Final Examinstions. 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 deflects a course in gymnastics is given by
an Instructor especially trained in this work. Students who are found
to be markedly underweight may, if they desire, enter a special class which
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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
entering physical training.

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

This year seniors were given a physical examination duting 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 worlk, 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 codperates with the President in matters touching discipline and
general student relations. In codperation 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
entraice examinations, and they will help new men in matters of registra-
tion, in the selection of rooms, ete,

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 term.

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 Constriiction,

Entrance Examination Fee. The charge for entrance examinations
is $0, 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, ete., 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
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courses, chemical and mining breakage, etc., are to be deducted.

Unused balance of deposits will be returned al 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 te;m’s tuition.

1. Al First-year Men (Except Course 1V, Option 1). ... $25.00
b ) R O 0 G e T8 T IO e T Rl LU (TR e 50.00
With exceptions as follows:
Civil Engineering, Course T, ..o ocvnvn i, 25.00
Architecture, Course IV, Option 1............. .. none
Architecture, Course IV, Option 2. . ... ... .. 15.00
Engineering Administration, Course XV, Option 1.. 15.00
Engineering Administration, Course XV, Option 2.. 25.00
3. All Special and Unclassified Students .. .. .......... 50.00

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

See detailed list of laboratory fees.

For students taking Military Drill, a deposit of $25 is required.
Amounts are returned for each unit of the equipment which the student
returns to the Military Department, in condition commensurate with
its use, at the end of the school year or upon his withdrawal.

Graduate and Undergraduate Dues. Dues of $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 stuaents 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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InstititalComnnittest v il cnnnd e s .36
(0 e IDMEE A Gt L I L MRS AT e R | St o 44
Aol Al e e R R W e S i sl e 5.80
WAV emaRAlr, (oo (o 1.00
Department of Hygiene . .......ocoviirineennninin.. 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 complctud:at least a year of thoroughly
satisfactory work at the Institute. The facts'considered 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 Committee 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 Mis.
Mary E. 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, Py the will of Robert C. Billings the Ins itute
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. Prown Scholarship Fund. This scholarship was founded
in 1022 by a bequest from Harriet L., Brown, to aid deserving young woren,

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 fo 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 tull 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
he 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 he 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 IT. Danforth as a memorial to his brother, Isaac Warren Danforth.
The amount of this fund is five thousand dollari.

Dickinson Fund. By the will of Mrs. Aan White Diclkinson the
Institute has received about forty thousand Jollars, the income of which
is applied to the assistance of young men ot American origin,

Farnsworth Scholarship. = To establish this scholarship the Tnstitute
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.

S50
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This scholarship is to be awarded, by preference, to a graduate of the
Boston English High School.

Sarah S. Forbes Scholarship Fund. Originally a fund of twenty-eight
hundred dollars given in trust in 1868 by Sarah 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
)éo\;lnded by George Hollingsworth, and originally amounted to five thousand

ollars,

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.
Preterence 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, TFounded by the Lloyd Registry of American
and Foreign Shipping. The amount of this fund 1s $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< 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 Henry
May of the Class of '92 to provide a scholarship for graduates of the high
schools of Newton, Mass. The beneficiary to issue a note in which he wall
agree to repay to the fund, face of note, without interest, when he can.
The scholarship is awarded by a committes consisting of the superintendent
of schools, chairman of the school committee and t1e 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 conterred 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 memoty 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,

illiam 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
requiring financial assistance. Grants from this fund carry with them
the obligation 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 Engineering.

Sherwin Scholarship. Founded by the English High School Asso-
cigtion in memory of Thomas Sherwin. The student to reccive 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. Tounded 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 hoy, preference to be given
to one from Roxbury,

Jonathan Whitney Fund. See Graduate list.
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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 transeript 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 Masfer's
degree will, in general, be in sums sufficient to cover the tuition, that is,
$300, 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.

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 Bdward Austin, to assist
meritorious students and teachers in the pursuit of their studies, From
this fund a number of awards of three hundred dcllars 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. Established 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 tﬁe
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 I, 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 st uﬁ_\; and research,
especially applicable to textile industries,

du Pont Fellowship. Donated hy 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 assisting some worthy student of high standing in the department of
Civil Engineering to confinue his studies at the Institute as a post-graduate
or undergraduate.

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

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 Codperation and Research, a fund of several thousand dollars




CATALOGUE 17

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 dollars 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
Cilass 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
must have spent at least two years in residence to be cligible,

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.

epartment 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 ettention, The independent solution
of assigned problems forms a large part of nearly all its courses., A large
proportion of liberal studies of a literary and general scientific character
are insisted upon and courses upon technological methods and other highly
specialized 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 wal 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 Focd Technology.

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

Chemistry, Course V.

Civil Engineering, Course I, with options in Hydraulic, Transporta-
tion and Hydro-electric Engineering.

Electrical Ergineering, Course VI, with electives in professional
subjects in the fourth year., Also Ccmmunication Engineering VI-C and
Cobperative Course in Electrical Engineering, VI-A.

Electrocnemical Engineering, Course XIV.

Engineering Administration, Course XV, with options in Civil,
Mechanical and Electrical, and Chemical Engineering.

General Science, Course IX-A.

General Engineering, Course IX-B.

Geology and Geological Engineering, Course XII,

Mathematics, Course [X-C,

Mechanical Engineering, Course II, with electives in professional
subjects in the fourth year,

Mining Engineering and Metallurgy, Course III, with options in
Mining and Metallurgy,

Naval Architecture and Marine Engireering, Course XIII,

o Physics, Course VIII, with options in Industrial and Theoretical
ysics,

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 positions in
technological institutions, colleges, and preparatory schools, and for
research positions in the departments of the Government, the industries,
and in private laboratories. The course in Biology and Public Health
furnishes too, an exceptional training for the subsequent study of medicine
in medical schools of the graduate type. Special opportunities leading to
the Certificate in Public Health and in Public Health Education are also
offered.

The course in Architecture, with its two options in Architecture and
Architectural Engineering, is a course of an artistic as well as a scientific
character, involving a large amount of instruction and training in the
fine arts,

The course in Engineering Administration provides a training for




20 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

men who expect to enter upon administrative work in enterprises which
demand a knowledge of scientific and engineering prineiples.

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 schaool, 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 (1)

English (3) Solid Geometry (24)

French or German (combination a  History (unless student can present
or b or ¢ 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 (14)

(¢) Elementary and Interme-
diate German (3)

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

Subjects for which certificates are accepted in place of examinatior=:

Chemistry (1) History (see list :aboveg and one unit of any of the
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following electives if language (a) is offered or two units if language (b)
or (c) is offered:

Blologg (1) Latin (2) (not less than two units
English (Additional) (1) may be offered)

French (Intermediate)* (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 C, E. E. B. Subjects
Algebra Mathematics A, or Al and A2
Chemistry Chemistry
English English Cp or 1 and 2 or 1-2

French (Elementary) French A or Cp 2
French (Intermediate) French B
Geometry, Plane Mathematics C
Geometry, Solid Mathematics DD
German (Elementary)  German A or Cp 2
German (Intermediate) German B

History History A to D inclusive

Physics Physics

Plane Trigonometry Mathematics E

Electives History A to D inclusive: Latin 1 and 2 or

Cp 2; French B or Cp 3; French BC or
Cp 4; German B or Cp 3; German BC or
Cp 4; Spanish; Botany; Zo6logy; 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. , ;

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. e T )

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 preiiminary candidate is one who is taking examinations a year
or more in advance of his anticipated admission. ITe 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,

* If not offered as an examination subject.
1 Will be withdrawn from the list after 1925.
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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. Examination. 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, 1926

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

Wednesday, September 16, 1926

9.00am,t012.00 m, . . . ., Algebra

200pm.to 400pm. . . . . Physics
Thursday, September 17, 1926

9.00 am. to 11.00am. . . . . English

11.16am.to 1.00pm. . . . . Plane Geometry

2.00pm.to 400pm. . . . . French (Elementary)

Friday, September 18, 1926

9.00 a.m. to 1045am. . . . . Solid Geometry

11.00am. to 1.00p.m. . . . . German (Elementary)

2.00 p.m, to 4.00p.m. . . . . Trigonometry
Saturday, September 19, 1925

9.00 a.m. to 11.00a.m. . . . . French (Intermediate)

11.00 am. to 1.00pm. . . . . German (Intermediate)

2,00 pm.to 400pm. . . . . 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 Algeb:a, 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 the’ Institute
should bear in mind that the broader his intellectual training and the more
extensive his general acquirements, the greater will be the advantages he
may expect to gain. Thorough preparation in the subjects set for examina-
tion is important, for the character and the amount of instruction given
in the Institute leave little opportunity to make up deficiencies. The
training given in the best high and preparatory schools will, in general,
afford suitable preparation.

In entrance mathematics, importance will be attached to accuracy
in the numerical work of the papers and to satisfactory frechand sketches
in geometr; 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 mathematies 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.

Agpplication in advance for admission to the first year is al 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 19623
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) The 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) 1s 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.

AEplicaLiuns 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 ol 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 30° and the 45° 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. e 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 4.
(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. (58) 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. Applicants must present evidence of familiarity with
the rudiments of chemistry. More importance is attached to aptitude in
manipulation and in critical okservation, 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, ete. A certificate in Chemistry must indicate a passing grade and
must show 150 hours of work.

A summer course (600¢) 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. Texthook 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 training in
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 illustratin
and teaching fundamental laws and principles rather than methods o%
physical measurement. This work should preferably come during the
school year immediately preceding the student's entrance, A satisfactory
selection may be made from Experiments 1 to 51 of the College Entrance
Examination Board.

A summer course (800¢) is given in this subject. (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 clementary processes
of thought.

In preparation for the examination the candidate should have done
a consié)erablc 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 of the
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lc)a.niidate's power to read intelligently than of his knowledge of specific
ooks,

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 swmmer course (E1) 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:

(@) 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
Lhebmore common irregular verbs. Special attention will be given to the
verbs.

A summer course (L611, L612 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
study of grammar, translation into French of connected passages, letter-
writing, dictation, reading and translation of some standard modern
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.

fé 2s;¢mmer course (L621, L622 and L623) 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 representing not less than 120 full sixty-minute
periods or the equivalent,

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

The examination in Elementary German covers the following:

(@) 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 regular and of the more usual irregular
verbs; declension of reac{ily 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, L112 and L113) is given in this subject.
(See page 22.)

Nole. 1t 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 uur&!rstand simple spoken German, and to
express simple thoughts in German.

A summer course (L8211, L212 and L213) is given in this subject.
(See page 22.)

History. The History requirement may be met by presenting a
record of certificate grade or by passing the examination in any of the
following subjects: Encient, European, English or American History.
The Institute offers cnly 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 study is given three times per week.

The examination in History will be so framed as to require comparison
and the exercise of judgment on the pupil's part, rather than of mere
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
ot be chosen with reference to anticipation of subjects in the Institute
curriculum. Applicants desiring advance credit for such work will be
expected tn pass the usual examinations for advanced standing.

Ele..uve Bislogical Subjects. Applicants may offer either (a) an
extended course in botany, zodlogy 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 in English materially beyond the entrance
requirements may present for approval as his elective a statement of the
amount and kind of work done. Elective additional English, however,
cannot be accepted unless the required English has been passed.

Elective Latin. Satisfactory evidence should be presented that the
applicant has acquired the clements 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 the applicant
shall have had some instruction in sketching from machine details, and
in frechand 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 worc; 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; gluing; and the proper use of sandpaper.

Xt %east 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 hand. and hew to use properly the
turning tools, such as gouges, turning chisels, “nsing tools, right and left
side tools, parting tool, calipers and dividers. ‘T'n. ~xercises should also
include systematic instruction in center and duck turning, with particular
attention to the production of smooth work by the cutting action of the
tools, and not by excessive use of sandpaper,

At least forty-five hours should be allowed, exziusive 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 1025,




CATALOGUE 29

ADMISSION WITH ADVANCED STANDING

The Tnstitute 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 E11 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 eredits 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 halpful 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 nersenal 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. i1 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 presentec 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
accomp ished 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 subjects.
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 approved by
the Department. To become eligible for the Traveling T“c[,lowship 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 ohilosophy of architecture and a satisfactory record in graduate
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 optica,
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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, O, 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 rescarch
must be pursued under the direction of the Faculty for three years. Grad-
uates of the Institute, of unusual ability or those whe 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.
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RESERVE OFFICERS TRAINING CORPS
In codperation with the War Department of the Federal Government,
the Institute maintains the following units in the R, O, 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 T'erm

15 Weeks
Chemistry 501, 5:02. RSN HLAL T AT e ves 120 — 756
Descriptive Geometry D21, D22, /. 00000 45— 10
English and History E11, E12. . ... ... ... 000000 45 —75
Machine Drawing l‘lumu\tury J B G R O e A PRV e
Mathematics M11, M1 AR T A SR 1 S E 45 — 80
Mechanical Drawing Dll .............................. 45— 0
Military Science MSI11, MSI12, ., .. i iiiiiairirnnnennrs 45— 0
)t R W R | s R B A e e e G 20— 0
Physics 801, 802.,..... GO0 T O OGO 60 — 75

Hours of exercise and preparation: 750 =425 +325

Second Term

15 Weeks
120 — 75
45 —10
45— 75
45— 0
45 — 90
45— 0
20— 0
60 — 75
7’)0‘12.)-}-.‘

FIRST YEAR. COURSE IV. OPTION 1

First Term

15 Weeks
Architectural Hmwr\' 4'411, 4412, wir Aw i ia i dnte e R0 =i D)
DIGRIGR T 4 TL. oo o/viu o sioiinis/uiniviaiv s viviaais s oiaios o alaceslbis o5 a
English and Hlstm‘ybll ‘B2, o PR a2 e T rr i s s 5
Rreehand Dravine d0L T ot e vy e e %
R T B N S P T e T L 45 — 75
Graphics 4° R S s s f b R L 90— 0
Mathematios M11, M12. . ... oiiinieronnansonsesns ... 45—00
Military Science M811, MB12.,............. ST T e R 45— 0
e i Gl o e L A e N R e N o 30 — 45
Physical Training PT1, PT2. ., 20— 0
Shades and Shadows 4°11,...... 30— 15
‘Theory of Architecture 4'811, 4'312. . ... . cvveavnnnsins 15— 0

Hours of exercise and preparation: 755 =395 +360

Second Term

15 Weeks
30 — 60
150 — 0
45 — 75
60— 0
45— 75
46— 90
45— 0
20 — 0
15— 0

755 =445 4300
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Civil Engineering — COURSE I

First Year, Page 33. Description of Subjects of Instruction, Pages 86-179
SECOND YEAR ALL OPTIONS

I'irst Term Second Term

156 Weeks 15 Weeks
Applied Mechanics 215, ... ..oovnn 3 0 o 45 — 90
Astronomy and Spherical Tri vees 46— 60 o1 th
Descriptive Geometry D31, ..., 60 — 45 iy on
English and History E21, E22 45— 175 45— 75
GraphIC DEaticsiTiaB L v i e asasie 6 ae s b s v s e i i 45— 16
Map Reading and Tnpnpruphltal Drawing 1018, ... oo iaea 90— 0 1y o
Mathematics M21, M22, e e ) 45— 90 45— 490
G BT e e b P U i B LR T T o 30 — 60
Military Science MS21, MS22. . . .0 vviiuiinirvinernonanes 45— 0 45— 0
Physics 808, 8'04. . .. 00ovveeniiiiiiaiiiiiiiiiaiiias 60 — 75 60 — 75
Surveying and Rlatting 00, 1010, 550 it as han ey 30 —45 30— 0

Hours of exercise and preparation: 750 =360-4-390 760 =346 405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 1'06. .. ....ooooiiiiii A DT 5 D) 100 hours

Hydrographic Surveying 1700 . .o vvvaesusivanseianhniasaiiasnatannns . 75 hours

Plane Surveying 1°05. . . . oo ievutoiuntuiiniiineaaiiiiirie i 100 hours

Railway Fleldworke 120, o «v v v ivevs e s oo bannnn atabishsnisinenssss 80 hours
THIRD YEAR

OPTION 1. General
OPTION 2. Transportation Engineering

First Term Second Term

15 Weeks 15 Weeks
Pplned L T A e L Ty e i A T O e 60 — 120 0 S
ctrical Enginecring, Elements (6'40 B0 — 90 vis 1
Electrical l‘n;rmm‘rm" LA Boratoryr BBO s o svaaniageats o 5.q 30 — 30
Geology 12821, 127322, v civii vl i wosnieilaiae s iarasion 45 — 30 45 —
Hydraulics 1' (3 T T e e A B e e (71 45 — 75
IMaterals 1480 o S S TR o 15 — 30
Political Economy Ec31, Ec32 45 — 45 45 — 45
Railway and Highway Frr'mt.ermg y B0y e b P T A e ey 30 — 60 30 — 30
lewny Drafting 1'23T, 1'24, ... ..... S AR AN T 75— 0 46— 0
Structures 1°40. . .. ..o cve i T K D e A AN 5 o 45— 176
Testing Mntermls Lulmrntury DT e ik i 20 — 10
e L N e T PO A M 30 — 30 30 — 30

Hours of exercise and preparation: 720 =345-4-375 720 =350 +37U

THIRD YEAR
OPTION 3. Hydro-electric Engineering

First Term Second Term

15 Weeks 15 Weeks

Accountmg BB i R e T e e v T o w3 .. 45—45 0 D

Applied Mechanies 220T .. ... ... i 60—120 e )
Electrical Engineering, Elements BN e s e i 60 — 90 s e
Electrical Engineering Laboratory 6'89. AT R R has i 3(] — 30
Geology 12°321, 12°322......... 5 oy 5 — 30 4
Hydraulics 1 EoAmE R e is Ty 1 5 — G0
Materials 1°'43., . v . vvevssorsrisas 3 e o 15— 30
Political Economy Ec3l, Ecd2. § 45— 45 45 — 45
Railway and HusE way ]"nmncerlng I 211'[ 50 — 45 80 — 30
Report Writing e R s, ) el AW NP ) L
Structures 1'40 i 5 NN P o
Testing Materials L:\horaturs v 4 At s o by 2
General Study, . ......... e O ) kTt 13 30 — 30 30— 30

Hours of exercise and preparation: 720 =3154-405 720 =335 +385
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FOURTH YEAR
OPTION 1. General

First Term Second Term
15 Weeks 15 Weeks
Bridge Design 1801, 11802 & v vaiiiiiaivisis iuisiaie s st siaias 106— 0 WB— 0
Engineering and Hydrauh (L] Labmatmy P I SR i B o e a0 30 — 30
S OAIR L AN AR s rias S ih sh i s s e a s vies  18=—18 i o
Heat Engineering 2'46, 247, .. isvvvevinineisinaiin G0 — 00 30 — 45
Hydraulic and Sanitary De mgn 70 e G e S o 30— 0
Hydraulic and Qunltnry Engineering 1 75. VT8 ns i 60 — 75 60 — 75
Hydraulics 1'62T 456 — Tb o5 (it
Structures 1°41, 1 60 —120 60 —120
Thesis , i Ve 1056
General Study 80— 30
Hours of exercise and preparation: 720 =345-43756 720

FOURTH YEAR
OPTION 2. (aandb) Transportation Engineering

First Term Seeond Term

15 Weeks 15 Weeks
Bnd e Design 1601, 1'502, . . . .....coveenaiiiiin T 106 — 0 75— 0
emistry of Road Materials 587, .. 00oueeerenneenns . 60— 0
ngmecnng and Hydraulic Laboratory 2'63. ............. i o 30 — a0
Foundations 1'48. .. .....c.oauniiiaiiinn 15—15
(b) Highway Design 1'38 - STreTl AL s 45— 0
Heat Fngineering 2'46, 2'4 30 — 45
i{) Highway Transportation 1'87. . .coiiiviansirinnnanns o A 30 — 60
YATEUHOS 1IBAML . .y eir e s v aidinia e sreieaie sinssls oivin a'a/dinata 45— 175 0 5
(@) Rallway Daglpn 1'28. . .. v oo vamersoosisbssissiins o =7 75— 0
Railway and Highway Enmncermg 0 AR Sl 30 — 45 (5 oF
én) Railway Engineering 1'26, 1'27. . . . ...covvinevvennens 30 — 30 30 — 60
tructures 1'41, 1'42, ... v vnnvrorrorrorasnasssrancnans 60—120 60—120
(bg‘ Testing Highway Materials 1'36, B B GO ] di 15— 15
Tl S T 4744 B TR I B O T O T A AT O R 0 SR IB AL o oF 1056
EENATRL BRI o v leisto lsiaialsts sthaia eles i e /0 wok by v epas .. 5T 30— 30
Hours of exercise and preparation: (20) 720 =345 4-375 720
(2b) 720=375-+4345 720
FOURTH YEAR
OPTION 8. Hydro-electric Engineering
First Term Second_Term
15 Weeks 15 Weeks
Bridge Design 1'511T, I'512., ., ciireiiairiiniuivannnanes Ww6— 0 a0 — 0
Gentral StationB G470 b i eh i e s s e e N b 30 — 60
Electric Transmission and Distribution of Energy 6'44. .... 30 — 60 0 o
Engineering and i{‘, drauhc Laboratory 2'631..... SRR 45 — 45
Foundations 1’48, .. .00 iienarrnrernesinisancinaies . 15— 16 G A
Heat Engi nennnﬁ T A T Py 60 — 90 30 — 45
Report Writing E33. A 30 — 30
Structures 1'41, 1'421 60—120 30 — 860
Water Power Engincering 1. ; 45— 90 90 — 45
FINREIR S sl i6vi7a) 0o €34 TR 0 h e e Cor s o ol e . o A S 00
(@ Ty A T P e T B S 2 S O IO 30 — 30 o o

Hours of exercise and preparation: 720 =315 4405 720
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Mechanical Engineering — COURSE II

First Year, Page 83. Description of Subjects of Instruction, Pages 86-179

SECOND YEAR

First Term
156 Weeks

Applied Mechanics 2:15. . U el frue v e AL e et U, T
English and History E21, E22. .. ... 1 0uierieeieriiiiins 45 — 75
Rarging & 00 S S i g e v s e s 0 %
s ) e i M T ST R RO IEiT 60— 0
Machine Drawing 2'13, T o M Aol RO G L Gre iy A
Mathematics M21, M22.. ... . . ... i 45— 00
Mechanical Engmwnng 105 R b g0 [ S e 90— 0
Mechanical Engineering Lqulpman 0 e T S o
Mechanism 200, ... ..o0vvrannnin st UATaT ATy tere et b aaTe o lal ) ake (e 45 — 90
Military Science MS2I MS22. e e R S 1 = 2i))
A eetd & SR e I R P TR A I L et R el . e
Physics 803, 8 el e VA, ] RO D T ) 60 — 75
Surveying 1'03....... AT i e b e s e e 30— 0

Hours of exercise and preparation: 750 =420 330

Second Term
15 Weeks

45 — 00
45— 175
45— 0
00— 0
45 — 90
1\)“ U
45— 0
30— 0

60 — 75

750 =420 4-330

THIRD YEAR

First Term Second Term

15 Weeks 'ecks
Applied ‘Mechanics 220,02 21, vy visivi vavasais wiaiasion s 45 — 90 4{) — 756
Electrical Enginecering, Elements 6'40., . ....000cviiieiins 3 o 60 — 90
Heat Engineering 2740, 242, .. ...\ ooiviniiunniinnneinns 45 — 00 45 — 75
Heat anmeermg 241 30 — 30
Machine Design 2:70 [t 5 3 i ﬂ() - 0
Machine Tool Laboratory 2'951, 2'0 o e e TR 90 — 0 60— 0
Materials of Engineering 2'30.....0.00viiuiiinniiininieians s A 30 — 30
Mechanlam of Machines 2/05. .. cvcovrnrsronrrrsssnssnss 60 — 30 n Vi
Political Economy Ec31, Ec82., ... .000i0iianrinias vesss 45—45b 45 — 45
Physical CREMIStEY 582, . 1 v . v veranessnvesessinsrisin 30 — 30 2 e
Qenetal SN« Lo v e e R B 30 — 30 30 — 30

Hours of exercise and preparation: 720 =375 4345

720 =375 4345
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Mechanical Engineering— COURSE II — Continucd
FOURTH YEAR. (General Course)

First Term Second_Term
15 Weeks 15 Weeks
Dynamics of Machines 2'251. ..o coevinrinnnnrrrerrres 30 — 60 0 A
Electrical Engineering Elements 6'4C. .. ... 60 — 90 o A0
Electrical Engineering Laboratory 6'85. .. ............... ba o 30 — 45
Engineering Laboratory 2'601T, 2602, , .. .......0.c.000ee 30 — 30 60 — 60
Heat Engineoring B8/ 88 v curyvim s lvitssntesamsis e saane e 30 — 60 bl H
Hydraulic Engineering 1'64T . e E AT TR T AT s e e AL D x it
Industrinl Plants 2'781 .« coiv v iinaiiiiamsnis s cossaiie V4 O 45— 45
Industrial Plants 2782, v oleivsicans it il i s vasgs e v 60— 0
Machine Design 2'71, ..\ o 0ubus i, 90— 0 (i e
Machine Tool Laboratory 2'952T...........ccooiiiinny 30— 0 o
Mechanics of Engmeermg 2:206T IO E A LT 1 e 30 — 60
Power Plant Design 2'58 . At D o1 60— 0
Testing Materials Labomto.} 60 — 30 e o8
General Study .. .....oovvunns q 30 — 30 30 — 30
AT T e e s (o o SO F O O RO hE i i 105
Elective. .. ... I i R b bt i (i1 60
Hours of exercise and preparation: 735 =300+-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
Aeronautios 8 682 .. v seis vioiiaalsinue siasions wsisiy 4 e ey 5a, . 30 — 30
Application of X-Ray and Photo- hlastluty 8'44 . e e ) 60— 0
Automatic Machinery 2'850. .. ..., ..o Ok o 30 — 30
Engineering Chemistry 634, ... ..ooooiiiiiiiiiiiin, (i) O 60— 0
Fire Protection Engineering 2'851. . . ...000viviiviianiins o o 30 — 30
Heat Troatment 21880, 4 0o i faveasier v d naivaliteioina o o8 60— 0O
Locomotive Engineering 2'853. . . ... e o 30 — 30
Mechanical Equipment of Buildings 2 i w 30 — 30
Steam Turbine Engineering 2'855. ..« cvvvs v arasinsians i ik 30 — 30

FOURTH YEAR
OPTION 1. Automotive

First Term Second Term

15 Weeks 15 Weeks
Automobile Laboratory 266, ... ...ovvrvineviiiiiiiii vis A 30 — 30
Dynamics of Machines 2251, .........c0ooveiniiinnn. 30 — 60 o xh
Electrical Engineering Elements 6'40. . ... ....oo00ivvennnn 60 — 90 s ol
Electrical T'nﬂmecﬂng Laboratory 8'85. .. ... ......oc00en fF | 30 —45
Engineering Laboratory 2' 00]1 1l IR . 3030 30 — 30
Gasoline Automobile 2°79. AT, i 45 — 45
Heat Engineering 243. . ........... 30 — 60 5 A
Heat Treatment 2'84. .......00000000eenns ve 80— 0 ik e
Hydraulic Engineering 1'64T ... ...0000vinn..s . 30 —45 2 T
IHduEtriR] BIAn @I TET i Vot ihaisainols: praininin ninin eiareisisitinrey 5 i 45 — 45
Meanhing Design 8171 Bi T 0 0 oo visies b buse s s o s misiaiainiss 60— 0 30— 0
Machine Tool Laboratory 2'062T . .. ..............0000 o (B0 . oA
Mechanics of En;-mu-nm, 2 2{:] ........................ e o 30 — 60
Power Plant Design 2:58. . ....ccoiiainivaviiimrainnians s o 60— 0
Testing Materlals Laboratory L e Tt B A vovs 60— 30 50 -
General Study. U B o S S ST S U R RIS SO R 7 30— 30 30— 30
FTROBIB . ¢ & s civissis vinis v ala aibinisieierels R (o BT T SO (523 o 1056

Hours of exercise and preparation: 735 =300 +345 720
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Mechanical Engineering — COURSE II — Continued

FOURTH YEAR
OPTION 2. Engine Design
lirat ‘lerm Second Term
5 Weeks 156 Weeks
Dynamics of Machines 2°251......... o T AT A I D 30 — 60 ve we
Electrical Engineering, Elements 6'40........oo0ivannnes 60 — 90 i o)
Electrical Engincering Laboratory 6'85. . ......oco00ives o e 30 —45
Engme Desipn 277, 0000ttt AL 5 90 — 45
!'nmnerrmg Laboratory 26017, 2:602. . .« ceveriersinansis 30 — 30 60 — GO
Heat Engineering 2'48. . .00 vvrerien i iiriiianes a0 — 60 ls o
Heat Treatment ZBa. . ovuaeiianpurrrecnsits oot . 80— 0
Hydraulic Engineering 1(5 .................. 30 —45 o it
Industrial Plants 2781 .. . v oo vvvvvinnnrionisinsanerons W i 45— 45
Machine Design 2'711... .. ! vdlula et 0O () s e
Machine Tool Laboratory 2:052T, , . 30— 0 2l e
Mechanics of Enginecring 2 28T A N ol 30 — 60
Power Plant Design 2'58. o S 60— 0
Testing Matrrmh Laboratory 235 .. 60—30 - o1
(T o L A o e T A e RIS AR R A BT 30 — 30 30— 30
e DR R e e A T A AR TR s (51 105
Hours of exercise and preparation: =300 +-345 735

FOURTH YEAR
OPTION 3. Textile

First Term Second Term
15 Weeks 156 Weeks
Dynamics of Machines 2251, .o 0uveeieniniiiiiiians 30 — 60 O 0
Electrical Engineering BNCDIENtE B0 v oo v10nivosie sisnsorsisac s 60 — 90 i) s
Electrical Engineering Luhomtary BI8B o e e st 5 30 — 45
Engineering Laboratory 2'6017T, 27603 .. .. ..coooovvinns 30— 30 30— 80
Fire Protection Engineering 2° Lt M ETA T e amrt o o 30— 30
Heat En;flnLan., e S A S ST B S T I DR BT 30 — 60 L 30

Hydraulic Engineering 1'64T. , . ..oocviiiiiiiiiiieiinn 30 — 45 o -
Industrial Plants 2781, . i.vivrrinnrrrarrsnsiianinnas i ¢ 45— 45
Machine Design 2'71. .. .. .ooiiiiiacninas eyt 0 e ) i T
Machine Tool Laboratory 2' 0521 ....................... 30— 0 N vir
Mechanics of Engineering 2'26T B e W e o 30 — 60
Pgver Plant Design 2'58. ! V% A 60— 0
Tei ng Materials L ahnmtmy 2 60 — 30 5 vl
Textile Engineering 2'87. X, o1 90 — 30
General Study. ......... 30 — 30 30 —30

Thesis..... L e et s FLATE By chia e e [a e e e oral i sUs e v - = 105

Hours of exerzise and preparation: 735 =300 4345 720

FOURTH YEAR
OPTION 4. Refrigeration

I ust Term Second Term
15 Weeks 15 Weeks
Dynamics of Machines 2251, ..........ocvviviriiiinins 30 — 60 AR
Electrical Engineering Elements 840, ... ................ 60 — 90 i iy
Electrical E.nerecnng T abaratory Bi8E. .. v e neaniames s (%, o 30 — 45
Engineering Laboratory 2:6017T, 2603, . .. ...ocovre. ... 30—30 30 —30
Heat Engineering 2B L e e v 80—00 o Vi
Hydraulic E ngineering 1'84T . oo vuviesnorrsaresannyss . 83045 o i1
Industrial Plants 2'781.........c..cviiinisnrs SR 45 — 45
Machine Design 2'7 o 90— 0 & i)
Machine Tool Laboratory 2'0 30— 0 Tglainy
Mechanics of Enp:nocrmf' 2 zb'l ....................... it ate 30 — 60
Power Plant Design 288 . .. ovvviiviiiineasiivnisssines T s 60— 0
Refrigeration 2:49., SRR TR 5 s 45 — 75
Refrigeration thnmtr)rv SR e e e e 30 — 30
Testing Materials L nhr»-nlur) GRSy S e 60 — 30 i 37
(e o T e T o L e 30 — 30 30 — 80

HERIE: o uiisrbio e s inaw e o T A e T o i 105

Hours of exercise and preparation: 735 =3004-345 720
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Mechanical Engineering — Course II — Continued

ARMY ORDNANCE
This work begins with a summer session. Subjects covered: Differ-
ential Equauvions, 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 M72....... 196— 0 ve  as Aoy o
Electrical Engineering Laboratory e e Tyl g g AT (50 b 120 — 90
Electrical Engineering Elements 642, .., ....... o0 ¥ 76— 175 s )
General Chemistry Laboratory 581............ ., Ve i i 180 — 0
General Chemistry 5801, 5'802, . ..,.00000c00.n ) G 60 — 60 30 — 30
Heat Engineering 2461, 2471, . . coovviorrnnenns 5 o 45 — 90 45 — 90
Ordnance Engincering 2'891, 2'802, 2'803. ... ... 216—108 1956 — 0 136— 0
Power Laboratory 2'65. .. «vvueervssascnsaanse o o 34 i 30 — 30
Theory of Elasticity 2:27......... U LT e Ad) 1y 60—120 o i
Huours of exercise and preparation: 519 780 T80
AUTOMOTIVE ENGINEERING — GRADUATE
First Term Second Term
) 15 Weeks 15 Weeks
Automotive Design 2:811, 2'812. ........000000 ISR R 120— 0 150 — 0
Automotive Engineering 2'801, 2'802. ... ......oiiviinn .. 45—00 45 — 00
Auromotive Fuels 100031.......... e R e sk 45— 75 e ‘
Dynamics of Engines 27254, ... ...oiiiiiiaiiamiineiiiaes 30 — 60 A
Engine Testing 2071, . .. 0vvrrrrrrercsiisssiniinnisanns 60 — 30 %
Heat Treatment 2'842. . ......... R .. 45— 0 Ly iy
Heat Treatment and Metallography 2'86, , 35 7 60 — 20
Maintenance and Operation of Automotive Equipment 2'661 30 — 20 35 i
Manufacturing Processes 2981, .., .. 0 oovenren vereneses 45—15 0] 205
Motor Vehicle Testing 2'672.. . ccoivvrvnrenieiiiaaniis ) 35 75— 4b
B BE T CIN et 2 0h e s fah VoA e R Ak T WP A S o0 5 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 2691, . .....0.o0iemiriinaniiias on 30— 0
Application of X-Ray and Photelasticity 8'44. a0 60— 0
Automatic Machinery 207, ....ovivviiiiiins ¢ 45— 4B S e
Automatic Machinery 2'08. S W A 60 — 60
Dynamics of Machines 2' 251 . 30 — 60 3 i
Engineering Laboratory 2' 00[ G0 — 60 B A
Heat Engmeermg 2:40, 2'42. 45 — 90 45 — 75
Heat Treatment 2'841. .. .. 45— 0 %) A
Machine Design 2'761, 2'762, 90 — 30 90 — 30
Materials of Enymeermg 2'301 30 — 30 iy o
Mechanism of Machines 2'06 30 — 30 L8 AN
Physical Metallurgy 2'331, 2'3 30 — 30 120 — 30
Theory of the Gyroscope M567 (< e 15— 30
ermodynamics 5732 i) sty 30 — 30
T s L. b D e 5 e {2y e e e i e 30 — 60

Hours of exercise and preparation: 780 =405+-3756 7956 =4804-315
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. 45120 45120
Aircraft Armament 8'7T8. . ..o v At W 45— 75
Dynamics of Machines 2'251 30 — 60 i H3
Electrical Engineering Labora 30 — 30 i o
Exterior Ballistics M75. 30 — 60 A g
Heat Treatment 2'841 ; 45— 0 o o
Industrial A phcntlnns of Electric Power 64 ot Al 45 — 30
Interior Ballistics 2'20. .. .....cvvvvennn ) Vi i 30 — 45
Machine Design 2710, ¢ oiicvvenainesvissiaane i 90 — 0 e A
Machine Design Advanced 2'75. . oo ivvicnviiiansinsnns S A5 150 — 0
Mechanism of Machines 2:06. P e [ [
Physical Metallurgy 2'331, 2' LRI s s e e At gy ) 30 — 30 120 — 30
il W EE R R R e e s el S SR TR e 45 — 00
SETUCEIra] DRI 10T, v tosiaie oisienios sn s biaiesiaramiobia e e e i o 45— 0
'Theory of the!Gyroscope MOT ., v v e ves pviemsi st " e 15— 30

Hours of exercise ard preparation: 705 =375+4-420 825 =4954-330
Research of 300 hours between June 15 and December 15 of following year.




CATALOGUE 41

Mining Engineering and Metallurgy — COURSE III

OPTION 1. Mining Engineering
First Year, Page 38. Description of Subjects of Instruction, Pages 85-179

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks
English and H|story nopd Gyl 7 P R SRS I SOV SRS 45 — 75 45 — 75
IO AL o a7 0 Ta 7 (e m h R batia I ka4l o Pad e R Ao AR Sayicrafa 30— 0 i o
Lo b s T T R Y S e L) (o e P e P L s 375 45 — 45
Mathematms 3o A I ) 6 P I T WS R S B e L T A T LA 45 — 00 45— 00
Mechanism 2'01.. ..o covviinnnsnnas N T R A (ST 0 i 30 — 60
Military Science MS21, MEBga e e e Tt ekl 45— 0 45— 0
Mineralogy 12 l ..................................... 120 — 30 o 55
TG EE 0T G AR, S R RN W il D 60 — 75 60 — 75
Qualitative Analysls oo taa R B B 105 — 30 1 )
Quantitative Analysig 5'12. . ... . .oriinnnirrnnasns e v il e i 105 — 30

Hours of exercise and preparation: 750 =450 +4-300 750 =375 4375

REQUIRED COURSES AT SUMMER MINING CAMP

LI i £y P 2 B L e e o G e e G s R STy W VEERR B ACA SR vasass s e s | 800 HoUTs
Mining Practiea BI0B 7 i b S0 o s R Gt sera toaiabehia al e s s e o Y okt e ke 40 hours
THIRD YLAR

First Year Second Term
15 Weeks 15 Weeks
Applied Mechanica 2'15,:2'20/ . vvvobw e sieisannsiominms s 45 — 00 45 — 90
I‘concmlc(xcnlom 12407 Ao R S bl sy R gy I S 00 — 60
Fire Assaying 3'31 ( o e
Forging 2'901......... it ol
(e3ire) b £ B e e T W IR L R M et e o D) b ¥l
Mining Methods 3'01T, 302T . ... ..ccociiiiiuvivaineiis 90 — 75 45 — 30
L Bt N e M O e v M e S et i % 45 — 30
Ore Dressing Laboratory 3' g8 e e e 15 i 90 — 15
Political Economy Ec31, Ee82........c.oociiiiiiiiiiia, 45— 45 45 — 46
Testing Materials thoratory Db e R T e i A 20— 10
L TR T L e A T T e T i ] B T e i ol 30 — 30
Hours of exercise and preparation: 720 = 40 54315 720 =4104310

FOURTH YEAR

First Term Second Term

15 Weeks 156 Weeks
Economics of Mining 303 .. .cvviiiiiiiiiiininaivanaiia 60 — 45 i &
Electrical Engineering Laboratory 6'85. . ................ S i 30 — 45
Elecr.mal Engineering, Elements 6'40...........000000000 60 — 90 it %5
ineering Laboratory 2'611 o 0] 30 —15
I R e b b O L e v e T TN I ) - i
Heat Engineering 244, 2°45. . . 45— 175
ey L B e S e T D R R o B B ) v oo
Metallurgy, Copper, Lead, ete. 3412 . . ..............c000 75 —45 s (£
Metallurgy, Gold and Silver 3'42.............000viininns A .. 75— 30
Metallurgy, Iron and Steel 3' 432 ....................... 30 — 15 & Y
Principles of Mining 8'04T . .« v cvvenvinaieniiinsioians o e 45 — 45
Stationary Structures 1° L e N i s 30 — 30
Testing Materials Laboratory 2°37. .. ..........ciiinnnnn o b 20— 10
General BUdY ., v ovon i cirareres 30—230 30 — 30
g R R D T DT O A TR O T N T SR LN PR ol i 1560

Hours of exercise and preparation: 735 =375+4360 735
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Mining Engineering and Metallurgy—COURSE III—Continued

OPTION 2. Metallurgy
First Year, Page 33. Description of Subjects of Instruction, Pages 86-179

SECOND YEAR

First Term Second Term
15 Weeks 15 Weeks
English and History E21, E22. . .. ..o iiiisiniiniiinass 45 — 75 45— 756

RO TR BN LIy i Tuls otv o o n mreyornds oo o oo coss $iba b el a1 850141018 8 30— 0
RO T IR DL e e s v sietain/n a ale roroun n i i ln ol e sor s ool eaimiact 4 ot e e G 60— 0
A AnAIYEIRI DY o aiecs ilerviateiors stvcntsidininiiarsionsinsluiviogs wainis o o 15—15
Mathematics 1\‘.[21 MBS s e e b e ey e e a8 45 — 90 45 — 00
Mechanism 20 e O 30 — 60
Military "‘.mcm:e ‘MS21, MSs22. .. 45— 0 45— 0
Mineralogy 12°01........ 120 — 30 i oo
Physics 803, 8'04. . .... 60 — 75 60 —- 75
Qualitative }malysls 5'11. 105 — 30 o 1
Quantitative Analysis 5 e i 5 ez ey T 105 — 30
Hours of exercise and preparation: 750 =450 4300 750 =405-}-845

REQUIRED SUMMER COURSES
Machine Drawing 2'14. ... ioiniineeiniiiiisiaiiaiiiiiiiiiiiiiiaiinan 60— 0
Surveying and Plotting 1'02. . ... vviviiiiinnennsans AT A e 60 — 15
THIRD YEAR

First Term Second_Term
15 Weeks 156 Weeks
e A L S S e S e e O PO YR T L R B e P i s 45 — 45
Applied Mechanics 2'15, 2'201T L .. 456—00 48 60
Engineering Laboratory 2°611........ » ¥ 30 — 15
Fire Assaying 331.......... 90 — 30 % £
Gas Analysis 531, .. ..... |y s 15— 15
Heat Engineering 2°44, 2'4 45— 175 45— 175
Heat Measurements 8 12 45— 15 5 Ve
Metallography 361, e 30 60 — 30
(e T ERRITID B BB s ¢ o/ 10s (of0 aa ain sov s AT g n A ST 0 s AT i e o5 e 45 — 30
Political Economy Ec31. F e A A e P o g e 45 45 45 — 45
uantitative Analysis 518, .. ... oviieiiiaciiniiinrrras 105 — 30 o4 A3
Testing Materials Laboratory 2'87. .. ... iiiiiiininn & s 20— 10
(& Ty VU s o e e o S B i S Y TS T 30 — 30 30 — 30

Hours of exercise and preparation: 720 =405-4-315 735 =380+4355

REQUIRED SUMMER COURSE
I FE TR UERGTI oo (ot o e b e o e O A 30 — 30




CATALOGUE 43

Mining Engineering and Metallurgy—COURSE III—Continued
OPTION 2. Metallurgy—Continued

FOURTH YEAR
First Term Sccond Term
15 Weeks 15 Weeks
Electrical Engineering, Elements 6'40...,................ 60 — 90 T Wi
Electrical Engineering Laboratory 6° EEWIE e e e e 30 — 45
Elements of Mining 8'05. . ...cvoviaie i voes 80—230
Porging 2001, s vavvnensmannssnie e hiale s ar e s e ele 4 azalmara e s Lot b 30 — ‘0
Foundry 201, coeveevrnessssaiianniin IO ) 80— 0 o
EEAArRULCE L BB 40 aia o saia.ala ohsib)iie o oricala sl e dcasaialdimnioeinsags oin 30 — 45
Metallurgy, Gold and ‘Silver 3'42 7 . 76— 80
Metallurgy, General: Zinc and Minor Metals 344, .. ...... e o 60 — 45
Metallurgy and II{mt Trctiﬂf‘t;.mﬂl‘ltﬁ?ifﬂbtwl BEAE T  ae e 30— 15
ron and Stee — 4! S i
(6) Metallurgy { Uppur Lead, etce 84114 cvasilivaliiain 90 — 45
Iron and i R S e Rt DD O i 45 — 45 0 o
(1) Metallurgy {C opper, Lead, ete. 341,01, R . 150 — 45 T
Testing Materials Laboratory B T AT S 20— 10 i i
& A O e O A OO A 30— 30 30 — 30
Professional Elective®, ... v evsrveasncsosnersncrsianns P 4y 120
TIH GBI v s saots biesse oy widvess RN e ) F e LE o} e i) 180
Hours of exercise and preparation: 720 =425--206 720

*Professional electives may be chosen in Geology, Machine Tool Work, Vise and
Bench Work, Radiology, Metallurgy, cte.
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Architecture — COURSE 1V
OPTION 1. Architecture

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

SECOND YEAR

First Term

15 Weeks
Applied Mechanics 2'17, 2'18. ... ............ I -15 — 175
Architectural ]Ilstory 4421, 4'422, 15— 30
Design IT 4.721, 4'722. ... . .. . 135 — 0
English and Hlstury E2] E22 ] K cov0 45—175
Freehand Drawing 4'021, 4'022 83478 L6708 7T R a3 60— 0
e A ET 13 S R pr e it M e s e R 45 — 75
Military Science MSZI 1 e e s M Sl Fo e ek R o T ) 45— 0
Office Practice 4'20,....,.. R YT I R e e T U 2 e T o5 o4
Shades and Shadowq 3 b e A e S i e D 30— 15
Theory of Architecture 4°321,4'322 .. ... ....covivevinnns 30— 0

Hours of exercise and preparation: 720 =450 4270

Sceond Term
15 Weeks
45— 175

15 — 30
226— 0
45— 175

60— 0

ib—0
75— 0

30 — 0
720 =540 +180

REQUIRED SUMMER COURSE
Office Practice 4'21 100—0

THIRD YEAR

First Term Second Term

Ja 156 Weeks 15 Weeks
Building Construction 4'80. ... . oo 15— 15 e £
Color Theories and Exercises 4'081,4'082. ............... 15 —45 15 — 45
Constructive Design 4811, 4'812. .. ... ....00vurrrnrrnnns 90 — 0 106 — 0
)BT Py (U R B s 1 R e e e S S P 210— 0 2256 — 0
European Civilization and Art 4461, 4'462 . 45— 60 45 — 60
Freehand Drawing 4'031, 4'032 60— 0 60— 0
Modelling 4'071, 4'072. ... ... 45— 0 45 0
Political Economy Ec31, Ec32. . i oo 45—45 45 — 45
Theory of Architecture 4331, 4332, ... ... ... 00 30— 0 30— 0

Hours of exercise and preparation: 720 =656+ 166

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks

8L VT T e B B M b o el S S e e S e i 420— 0 450 — 0
European Civi ilization and Art 4* EYRIGE Y R A 45 — 60 45 — 60
PFreehand Drawing 4'041, 4042, ., . ....00nvvrrvinrnnss 90— 0 90— 0
History of Renaissance Art 4'49, W LM S i % 16— 15
I.aml!,caﬁle Architecture and Town !-“lanmng 461, 30 — 45 " 3
Philosophy of Architecture 4'52. ... i i 15— 0
Prn[essmnul Relations 4'241, 4°242 15— 15 15— 15
Hours of exercise and preparation: 720 =600+120 720 =630 + 00




CATALOGUE

Architecture — COURSE IV — Continued

OPTION 2. Architectural Engineering*

45

First Year, Page 38. Description of Subjects of Instruction, Pages 86-179

SECOND YEAR
First Term Second Term
15 Weeks 15 Weeks
Applied Mechanics 215, . ........ S O AT IO I R A 45 — 00
Architectural History 4 411 VLY [ S . 30—60 30 — 60
Bmldmg ey Y kT o b b A R 15—15 7 A
English and History 1'21 E22. Ao R R {1 ) 45— 175
Foundry 2'911......00000000s S [ T oo o 30— 0
Mathematics M21, M22. ............... e R AT e . 45—00 45 — 00
Military Science e et o .. 45— 0 45— 0
Physics 803, ......... S IO RO O O] EC AR xS a3 vy
Planning Principles 4 781 PR TS i e WY . 1656— 0 106— 0
Structural Drawing 4'00....... P T e PR E 3 T Ry ) 60— 0

Hours of exercise and preparation: 720 =405+315

720 =405+-315

THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
Acoustics, Illumination and Colar 7'06, OO0 . 15—30

Applied Mechanics 2211T, 2214T . ... .ooaviviuininiaan 45 ~ 00 30 — 60
Architectural History 4° 42.1 R N T VPP R 15— 30 156 — 30
1"\1ropum Civilization and Art 4'401. ARG R TR S 45 — 60 45 — 60
Materiala 1'48. . . ou0vvones G O Ao b oo T b o 15— 30
Political Economy Ec.il TEAT R B i S 45— 45 45 — 45

Report Wniting B33, o oosetiasreannororopsoariasnriag 30 — 30 o s
Structural Design 4'011T, 4'912T. . ..., RO e . 240— 0 225 — 0
Structures 1.40. ........ AR R ST D AT S 1) B o 45— 75
Hours of exercise and preparation: 720 =435 4285 720 =420 4-300

FOURTH YEAR

First Term Second Term

15 Weeks 15 Wee
Estimatine 4'25. ... 15— 30 oo
Foundations 1'48. 15 —15
Hydraulics 1'63 30 —45 b 5,
Materials 1'43 . b ; s 15 — 30
Mechanical Equipment of B ; A - 60 — 45
Professional Relations 4'241, 4 242 ..... 15—15 16 — 15
Reinforced Concrete Desu;n 2:391, 2'392 106 — 0 90— 0
Structural Design 4'021, 4'922T 106— 0 150 — 0
Structures 1'41, 1°422......... : 60—120 30 — 60
Testing M'atenalﬁ Lnborator)' 2081, ) 30 —30 o ole
Testing Materials Laboratory (Concrete) 2 62 30— 0 .
Thesis . i A 150
General Study ....... A 30 — 30 30 — 30

Hours of exercise and preparation: 720 =435 4285 720

*Definition adopted by the A%‘mcmtmn of Collegiate Schools of Architecture, May,
1921. Architectural ]"n,;lncerm;, ‘ Essentially an engineering course, giving fundamental
and compreliensive training in engineering and including sufficient preparation in Archi-
tecture to put the student in full sympathy with the ideals of the architect, but with no

ttempt to give him facility in Architectural Design."
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Chemistry — COURSE V
First Year, Page 33, Description of Subjects of Instruction, Pages 86-179
REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 5'10, 210—60
SECOND YEAR
First Term cond Term
15 Weeks 15 Weeks
Emzhsh and History E21, E22 VT AR Y salyniy . 45 —175 45 — 75
¥ . 45—175 45 — 175
Mnthematu.s MZ[ ‘M22 45 — 90 45 — 90
Military Science MSZI MS22. 45— 0 45— 0
Physics 8'03, 8'04 . B0—175 00 — 75
Quaytitative Analysis 512, 5°13.. ... 105 — 30 1056 — 30
Cptions
l Geology 12:331.....00vvvuvunnns 30 — 30 o e
Mmeraiufy 12'03 f e i) 45— 15
iology and Bacteriology 7°28, 7 901, . o e 45—15 45— 15

Hours of exercise and preparation: 750 =375 +375

750 =390 4360

THIRD YEAR

First Term
15 Weeks
Chemicai Library 'I'echmquc 8'192...... AaE b s AT TA e a i
Chemical Literature {8191, .......... AT A R EATE YT
Chemical Principles 5651, 5652, .. . ... ¥
Gas Analysis 531, .......0000000niinn B A A
Industrial Chemistry 10'201 . L T L S VST,
Orgumc Chemistry I 561, 5'52.
anic Chemical Ln‘buratory 561, 562,

mcn] Economy Ec31, Eed2....... e
guantitatwe AT, O e
eIl EMEt AR B [0 00 o atiamnenineininioe psei s/ s aioss

General Study......... Sk e L e

Hours of exercise and preparation: 735 =465 4270

Second Term
15 Weeks

16— 15
75— 90
60 — 60
B0 — 30
188— 0
45 — 45
30 — 30

720 =450 +-270

Students credited with Elemzptary and Intermediate French upon entrance will

take Elementary and Intermediate Garman,

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.




CATALOGUE 47

Chemistry — COURSE V — Continued
FOURTH YEAR

Chemical Principles 566...... OV eIy i

Colloidal Chemistry 5'69.
History of Chemistry 5'93 .

First Term Second Term
15 Weeks 15 Weeks

Industrial Chemistry 1o 211, 90 — 80
Inorganic Churmstry 506, .. i i
Research Problem 5'00 it v
Thesis 506, 345
Thesis Reports 596 156—15
General Study . , .. o S
10T T 180
720 735
ELECTIVE SUBJECTS

Chemistry of Foods 5'251............. veveoss Either Term 45 — 15

Electrical hmzlneurmg. Elements 6'40. ... ... ... Either Term 60 — 80

Food Analysis 5°26. ..., EO Gy o G A A . Either Term 76 — 0

Optical Methods 5:29...........,..... i Either Term 38 — 15

Testing of Oils 6'36......... W YA FEE I Either Term 30 — 0

First Term Second Term
Biochemistry 7°81......... Chemistry of Powder and Explo-
Heat Measurements 8'1 sives §'5) SR iRy . 80—30
Mathematics M3G. . ... Mathematics M37., 45 — 00
Industrial Chemical Lnbura- Met.allurgy of Common Metals
tory 10°26. . .00 via voe 106 —30 S TR A O — 45

Proximate Analysis 5'30. ... .. 60 — 30

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 Yeur, Page 83. Description of Subjects of Instruction, Pages 86-179
SECCND YEAR

First Term Second Term

15 Weeks 15 Wecks

A plied Mechanics 2'16. ., . .0iveeeiiiinnines A 30 — 60
Electrical Enlgmeerm l"rmmples 6'00. ! il oA s i 75— 890
Dnghsh and History E21, E22 45— 75
Foundry 2'912 i W 30— 0
Machine Tool Laboratory 2'041, 2'042, - 30— 0
Mathematics M21, M22 8 45 — 90
Mechanical Engmmrmg and Mnclum: Drawing 2* 12, A b i
echanism 2'00 A 3
Military Science MS21. Ms22.). L. 2 s 45— 0
Physics 8'03, 8'04 St reodfHd e nAGonAdto e 60— 78

Hours of exercise and preparation: 750 =420-4-330 750 =360 4380

REQUIRED SUMMER COURSE
Surveying and Plotting, 1'02, 60 — 16

THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks
plied Mechanics 2'20, 222,
{lcr.nca] Engineering Labumtory 6 70

Electrical Engineering, i’nnc:plc-t 6:01, ﬁ 02

Heat Engineering 2441, 2'451

Mathematics M31

Political Economy Ec31, Ec32

General Study. ........0v000.

Hours of exercise and preparation: 720 =300 4420 720 =315 4405

FOURTH YEAR

First Term Second Term

15 Weeks 156 Weeks
Electrical Engineering Laboratory 6'72T 120—120 = 32
Electrical Engineering Principles 6'03, 6'04 90—120 75—105
Engineering Lavoratory 2'621 " iy 45 — 30
English E40 s " 45 =75
Hydraulic Engineering 1'64 45 — 90 iy |7
Professional Elective....... R A T R gty el 45 — 90 45 — 00
THB8IE, i sliievinisabizs ST Y T (D VY H T F23e P YT (A 3 T i sia 210

Hours :f exercise and preparation: 720 =300 +420 720

PROFESSIONAL ELECTIVES

TFirst Term Sccond Term
15 Weeks 156 Weeks
Central Station Design 6'222,.,.......000004. PR b A 1 45 — 90
Central Stations 6221, oI byl 45 — 90 o o
Electrical Equipment of Bulldmga 623 One term, 15 — 30
Electrical Engineering Laboratory 6:80*, A I ey Either term
Electric Machinery Design 6'251, 6'252 ¢ 45 — 00
Elcctric Railways 6'24 . TR H e (0on el s o
Electric Transmission Eqmpment 620, 0 e 45 — 00
[lumination 6'27 o 1%
Industrial Applications ef Electric Power 6'21............ .. < 45 — 00
Principles of Radio Communication 6282 O o 45 — 90
Principles of Wire (ommumcntwn 6281 ek T
Storage Batteries 6.20. One Term 15 — 15
*Time specml]y ananged
Subjects in Mathematics, Physics and certain other branches may be substituted by
approval of Professor Jackson.
Senior students with high records who wish to emphasize the Research related to their
thesis may upon approval of Professor Jackson substitute additional thesis research for
one or both of the professional electives.
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COURSE VI-C, Electrical Communication Option
Same as regular Course VI to the beginning of third year.

THIRD YEAR
First Term Second Term
15 Weeks 15 Weceks
Pphed Mechanies 2°20. ... viie 46 —00 \e o
ectrical Communications, Prmcmlca &' 301 0 302 ...... .o 45 —90 45 — 00
Electrical Engineering Laboratory 670, 6 71 A taTICy veses T6—458 75 —75
Electrical Engineering, Principles 6'01, 6°02. Ry Tl oo B0 —80 75 — 90
Mathematics M31. . ...........00 o e a el e ) ek tain biee nreil - B0—=EA) 4 ci
Political Economy Eé¢81, Ee32. . ....oovviiianiianen vives 40— 45 45 — 45
Vector Analysis M77......... AT R TR | 40 e 45 — 75
(6 Te L iy R L e S O O R e A B OO L v 30 — 30

Hours of exercise and preparation: 720 =300-+420 720 =315 4406

FOURTH YEAR

First Term Second Term

156 Weeks 15 Weeks
Electrical Communication, Prmclples B 311 6'312. ceee 45 —00 45 — 60
Electrical Communication, Principles 6'32.............. Aol i i 45 — 60
Electrical Communication La_ur:mtorv B 3&1 0832, 45— 60 45 — 60
Electrical Engineering, Principles 6°03. ... ..o ovveina. 90—120 60
Electrical Engineering Laberatory 6 72T.. i Rt T o 120120 i 565
Electromagnetic Theory 8241 .., . 00ovvveaiss sessesers 30— 30 b o
Electromagnetic Wave I’mpugatmn L P OO0 W pom Bl s 30 — 45
English E40. . ....ovnviniarnninans PO RO SO S0 e | R0 ATe 452—1-075

Hours of exercise and preparation: 720 =330 +390 729
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Electrical Engineering — COURSE VI-A (Co-operative Course)

In preparation for this curriculum students must have successfully completed the
first year of the undergraduate Electrical Engincering Course (Course VI) at the Institute,

or the equivalent.

GROUP A
SECOND YEAR

First Term

Second Term

At Institute At Works
156 Weeks 19 Wecks
BOTH OPTIONS AT M. L. T.
Applied Mechanicd 2'18. . .uvivriviirisinitesnnseeesnns 30 — 60 n
English E21......... . 45—75 o i
Mathematics M21. 45 — 90 .
Mechanical E nmnoomng nml ‘Machine Dravnr.rg 21000 90— 0 f
Mechanism 2'00. RSebetyat e n e 678 NALY A LR RS b ury e taa ol o 46 —90 >
Military Science Ms21.. )0 K BT O3 5 €k BT TOChA S E) 45— 0 5
PRYSIon BI0B. . . oy erynnn penssmiessresss Y AT A 60 — 75 5%
MANUFACTURING OPTION {1)
At General Electric Worles
Electrical Engineering, Principles 6:101............00000.. 5 20 — 40
R R e e s LT s s e e T o 3 45— 175
Manufacturing Practice 6 8801, . a e, I e 5 48 to 60
hrs. p. w.
FUBLIC UTILITY OPTION (2)
At Edison Plants
Electrical Ln'ﬂnccrlnr'. Principles 8101 . . v v iivnrvvrnnns . 20 — 40
BRRUSHIRA i s i e u 45— 75
Public Uhllty - e e 0 B e S R I o 48 to 56
hrs. p. w.
At Boston Elevated Railway
Electrical Engineering, l’rmcmlﬂ (35 T0) £ o om B e s b e’ et 20 — 40
rngllﬁh 30 F S e O R R TR R I N EO E LA T B 45 — 75
Public Utility Practice 6 AT ] e ORI W e P TP 48 to 56
hirs. p. w.
At Stone & Webster
Electrical Engineering, Pr:nmplcq (38 (00 s e e AU 5 20 — 40
3 e R T R s e B e S P e ¥ o 45 — 75
Public Uhlny Practice 6:031..."". [ " AT S e ol . 48 to 50
hrs. p. w
GROUP B
SECOND YEAR
First Term Second Term

Both Options at M, I, T.

Anplied Mechanica 2116/, i aiuidare i msiia i o
Electrical Engineering, Prmuplcs 512 B B e AR AR A SR
Electrical Engineering Laborumry 67

English E21, E22. :
Mathematics M21, ‘M22,
Mechanical I‘.ngmeermg and Mac
Mechanism 200, .........
Military Science MS21, MS22
Physics 803, 8'04 el e
Political Economy Ec31 . TR A s e e i e

At Institute

15 Weeks

30 — €0
45— 75
45 — 00
90— 0
45 — 90
45— 0

At Institute
15 Weeks




CATALOGUE

COURSE VI-A — Continted

GROUP A
THIRD YEAR

Both Options at M. I. T.

thed Mechanics 2:20
ctrical Engineering Laboratory 6'75, 6°76.
Electrical Engineering, Principles 6'102, 6 104,
Heat Engineering 2'441
Mathematics M22, M31
Military Science MS22

] Lo P L et P S G L e

Test.mg Materials

Laboratory

weeks

MANUFACTURING OPTION (i)
At General Electric Works

Eleccrical Engineering, Principles 6°103.

Manufacturing Practice 6:902

General Study
PUBLIC

UTILITY OPTION (2)
At Edison Plants

Electrical Engineering, F’rmc'plv- 6'108......

Public Utility Practice 6'912.

General Study

At Boston Elevated Railway
Electrical Engineering, Prmc:nles 6 ]0"5
Public Utility Practice 6:022.

General Study

At Stone & Webster |

Electrical Engineering, I’nnuples 6103

P ublic Utility Practice 6'932,

General Study

Summer
At Institute
10 Wecks

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

Both Options at M. I, T.

thuj Mechanics 220

ctrical Engineering Principles 6'113. .
Electrical Engineering Laboratory 6:76.

Heat Engineering 2'441
Mathematics M3l

’lestmg Materials Laboratory 2371 (last 5

Ics)
MANUFACTURING OPTION (1)
At General Electric Works
Electrical Engineering Principles 0‘112 6'114.
Manufacturing Practice 6901, 69!

At Edunn Plants

Electrical Engineeriny Principles 6°112, 6'114. .

Public Utility Practice 6'911, 6'912......

General Stud

At Boston Elevated Railway

Elactrical Engmccrmg.Prmctplcs G 112,6'114.

Public Utility Practice 6'021, 6

General Study. ...ocoverraneninns S
At Stone & Webster

Electrical Engineering, Principles ﬁ 112, G 114 .

Public Utility Practice 6031, 6'022,,..

General Study. ...

..................... A 45 — 90
4 5 G5 — 55
50 — 175 ) oo 00105
.................... 53 ol e 1 45 — 90
.................... 45 — 90 30 — 60
O TR O 46— 0 .o
sasvas 00 =175 e
2371 (Iast 5
20— 25
30 — 60
............... 48 to 46
hrs. p. w.
.......... s 30 — 60 o G
) & 30 — 60 ie ‘e
. 48 to 56
hrs. p. w.
30 — 60 e
. . . 30 — 60
A s 48 to 56
hrs, p. w.
R ) - 30 — 60 v e
s 30 — 60 L
. 48 to 56 e
hrs. p. w.
30 — 60
GROUP B
THIRD YEAR
Summer First Term Second Term
At Works At Institute At Works
14 Weeks 15 Weeks 190 Weeks
..................... S 5 45— 90 as .
¢ i 80-—105 e o
. 65— 565 3 55
..................... - 45 — 00 e oL
. 30 — 60 as bur
. 20—25
20 — 40 30 o 30 — 60
.......... 48 to 56 . 48 to 56
hrs. p. w. hrs. p, w.
vesenses  20—40 i ) 30—
20 —40 ) e 30 — 60
cieis 48 to 50 o i 48 to 56
hrs. p. w. hrs. p. w.
cesisanes 20—40 e 30 — 60
20 — 40 5 20 — 60
.......... . 48 to 56 iy %5 48 to 56
hrs. p. w. hrs, p. w.
20 — 40 e 30— 60
20 — 40 . . 30 — 60
. . 48 to 56 48 to 606
hrs. p. w. hrs. p. w.
e Tea e p e e tirie T e M ) e d () 30 — 60
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COURSE VI-A — Continued

GROUP A
FOURTH YEAR
Summer First Term Second Term
At Works At Institute At Works
Both Options at M., I, T. 14 Weeks 156 Weeks 19 Weeks
[)phe Mechanies 222, . ....00000000 Tie s 50 45— 175 50 o
ctrical Enginzering Laboratory 6'77. 30 — 30
Electrical Engineering, Principles 6'106 90 — 105
Electron Theory, Elements of 8'21. ... 80 — 60
Heat Engineering 2- 451'1' ......... i T 30 — 60
Political conom* .................... - I8 45 — 45
MANUF G OP’HON (1)
At Generﬂ Electric Works
Electrical Engineering, Principles ' 105. 6'107 . 20—40 o o 30 — 60
Manufacturing Practice 6'003, 6'004, ... .o.vv.. 48 to 56 o v 48 to 56
hrs. p. w. hra, p. w
Gene ml L T b e e N O e R R RSO A CR S 20 — 40 v W 30— 60
PUB LITY OPTION (3)
At Fdlsnn Plants
Electrical Engineering, Prmcmleu 6'105, 6'107.. 20 —40 iy ie 30 — 60
Public Utility Practice 6:013, 6'014 .......... 48 to 56 A i 48 to 56
1S, P. W hrs. p. w.
Grameral Stuchyr i v iavisie sy e wlete /e iinva i s W 20 —40 50 i 30 — 60
At Boston Elevated Railway
Electrical Engineering Prmclpies ﬂ 105, 6°107.. 20—40 4 o 30 — 680
Public Utility Practice 6'023, 6'924.,......... 48 to 56 S5 A 48 to 56
hrs. p. w. rs. p. W.
Genaral BEudY. o0 oviisinni sananisnnsese ees 20—40 ¥l o 30— R0
At Stone & Webster
Electrical Engineering, Prmcnp!cs 6'105,6°107.. 20—40 v B 30 — 60
Public Utility Practice 6'033, 6'9034.....,..... 48 to 58 o B 48 to 50
hrs. p. w. T8, P. W.
GEderAl: BEHAY: o v viaen vnesniivuis iy sumesiass 20 — 40 Wi 36 30 — 60
GROUP B
FOURTH YEAR
Summer First Term Second Term
At Institute At Works At Institute
Both Options at M. I. T. 10 Weeks 10 Weeks 156 Weeks
Applied Mechanies 2°22. . ...........0uuann, 45— 175 . o {5 o
Electrical Engineering Laboratory 6'77, 6'78 .. 30— 30 s Ve 60 — 45
Electrical Engineering, Principles 0 115, B 117 650 — 60 o e 75— 00
Electron Theory, Elements of 8'21 o o 70 an 60 — 60
Engineering Laboratory 2'621..,...........,.. o 11 A s 45 — 30
Heat Engineering 2451, 2451T.............. 45 — 900 ik o 45— 176
Hydraulic anmeermg L A RO e v vk Bl i Ve 456 — 00
Political Econom% 45 — 45 5 it A Vs
MANUFAC G OPTION (1)
At General Electric Works.
Electrical Engineering, Principles 6'116....... T ARy 30 — 60
Manufacturing Practice 8003............... o i gf to 56
8. D, W,
General Stud{ ............................. 1 30 — 60
PUBLIC UTILITY OPTION (3)
At Edison Plants
Electrical Engineering, Principles 6118, ,...... A N, 30 — 60 7%
Public Utility Practice 6'913 i O 0 48 to 56 ‘i
hrs. p. w.
General Studg ............................. Y o 30 — 60
At Boston Elevated Railway
Electrical Engineering, Principles 6'116........ Vi o 30 — 60
Public Utility Practice 6'823. .. .. ....c..cv0uus i £ 48 to 50
hre. p. w.
AT B A s L s o b Al e and T s 30 — 60
At Stone & Webster =~
Electrical Engineering, Principles 6'116....... Vi o 30 — 60 o
Public Utility Practice 6'833. . ......0.0000.. 5 S ;ﬂsto 56 .
PW.

GeneraAl BIAY. - oivsessians i snass s el 30 — 60




CATALOGUE
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COURSE VI-A — Continned

GROUP A
FIFTH YEAR
Summer First Term Second Term
At Institute At M.LT. At Works At Institute
Weeks 0 Wecks 9 Weeks 15 Wee
Business Law Ec68. . ........... 5o . ) 1 45— 75
Electric Engineering Lab, 6'78. . 60 — 45 3 00
Electrical ngmeermg, Pl’lﬂclpleB

6'501, 6'502, 6:504. 50 — 60 40 — 75 45—105
English B40. ....cc0oiviiinannnne iy o 45 — 76 i i
Engineering Laboratory 2'621 . 45 —30 A7k A0 o0 ILs
Graduate Study and Research. . i e 245 — 0 450 — 0
Hydraulic Engmeenn 164, ..... 45 — 00 o e e o
Political Economy Ec82......... 45 — 45
MANUFACTURI ¥WG OPTION (1)

At General Electric Works
Electrical Engineering, Principles

B 1+ T T 20 -— 60
Mnnu.tacturmg Practice 6905 . gs to 56

rs. P. We
PUBLIC UTILITY OPTION (2)

At Edison Plants
Etectncal Engineering, Principles B D
Pubhc Utlllty Practice 6'9015 ..... 48 to 56

hrs. p, w.

At Boston Elevated Railway
Elcctru:al Engineering, Principles T
Pubhc Utility Practice 8'825. ..., 48 to 66 be i

hrs. p. W,

At Stone & Webster
Elecmcal Engineering, Principles 20 — 60
Pubhc Utmty Practice 6'935...... 5 48 to 56

hrs. p. w.
GROUP B
FIFTH YEAR
Summer First Term Second Term
At Works At Works At MLT. At M.I.T,
Both Options at M. I. T. 14 Vieeks 10 Weeks 7 Weeks 15 Weeks
Business Law Ec63., ... ......... Vs it e aa oy i) 45— 75
Electrxcal Engmeenng Prmclples,

6603, 6 20— 70 45—105
Graduate SLudﬂland Research, 245— 0 450 — 0
MANUFACTURING OPTION )

At General Electric Works
Electrical Engineering, Principles

6601, 68602, ... ...iioiiiiiins 30 — 60 20 — 60
Manufacturing Practice 6'004, 6'605 48 to 56 48 to 56

hre. p. w. hrs. p. W,
PUBLIC UTILITY OPTION (@)

At Edison Plants
Electﬂcal Eng‘lneenng, Principles

6'601,6602,......000000000 30 — 60 20 — 60
Pubtio Utility Bractice 6014, 6015 48 to 56 48 to 56

hrs. p. w hrs, p. w

At Boston Elevated Railway

Elccmcai Engineering, Principles
G802, . s ennesennies 30 — 60 20 — 60
Pubhc Utlhty Practice 6°024, 6'025 48 to 56 48 to 56
hrs. p. W hrs. p. w.

At Stone & Webster

Electrical Engineering, Principles
6601, 8602, .. vvrsianereany 30 — 60 20 — 60
Pubhc Ut.shty Practice 6'034, 6035 48 to 66 48 to 66
hrs. p. w hra. p. w.
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Biology and Public Health — COURSE VII

OPTION 1. Public Health

First Year, Page 83. Description of Subjects of Instruction, Pages 85-179
REQUIRED SUMMER SCHOOL (Following First Year)

8ua1iwﬂve Analysis 611 106 — 80
uantitative Analysis 5’12 1056 -— 30

SECOND YEAR
First Term
15 Weeks
Accounting Ecb0, .
Biology, General 701, 75 — 60

Botnn\' S SIS s T
lements of 583 .
Em.lnh and ]h tu.\ E21, E22
Mathematics M2
Military Science \1"3"’! 1522
Organic Che T‘ﬂlkll ¥y 550
Physics 8'03, ‘ .
T'olmcnl B mnumy 1D B R

Sources of Food Supply (i b e e R A B A e ST 4l i
Zotlogy 7°10. , N P R A G YRR MO St ) .

Hours of exercise and preparation: 750 =345+405

Second Term
16 Weeks
45 — 45

30— 60
60 — 30
750 =375 4376

THIRD YEAR

First Term

Anatomy and I‘IJ‘*[U]DHY 711, 7'12. LS AL
Bacteriology 7°301, 7302, , ..o iiunnn.. 90 — 60

Chemistry of Foods 5'25. . .. 75— 15
Microscopy of Waters 7'34 . 16— 15
N S N b o T B T e S et el s ; i

Personal Hygiene 'Jnd Nutrition 7
Physiology 7'20. ...

Water Supplies 5
General Study. . ...

Hours of exercise and preparation: 720 =435 4285

Second Term

80— i
735 =4354-300

FOURTH YEAR
First Term Second Term
15 Weeks 16 Weeks
Biological Colloquium 7'91, 7:92. T R R L veres 16—15 15— 15
Industrial Hygiene 7°62........... IYDUNE R . 60 — 60
Industrial I\iu.rohmlo;z\ 7'361 oo R TARS 30 S &1
Infection and Immunity 7 S e . S 45— 175
Municipal Sanitation 7°57....... y 60 — 60
Parasitology OSSR G AT 5 & 30 — 060
Personal Hypiene and Nutrition s w e Ve L) BTe BN AT T e 30 —45 oH i
Public Health Administration 7 42 Sl 30 — 30 30 — 45
Public Health Lahur'ltur\ Mclhods r 551, 7°55 90 — 30 45— 15
Public Health Surveys 7 au SO 15— 30 b e
Theoretical Biology 7 0”. ........ > 30 — 45 <
Yital Dtatistion, P88 .y v e st e veer 30— 45 e a
ORI O e e S e SRR e Bt e v 135 105
Hours of exercise and preparation: 720 720




CATALOGUE
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Biolegy and Public Health —COURSE VII — Continued

OPTION 2. Industrial Biology

a. Fisheries Technology
b. Food Technology

First Year, Page 383, Description of Subjects of Instruction, Pages 85-179.
REQUIRED SUMMER SCHOOL (Following First Year)

ualitative Analysis 611 106 — 30
uantitative Analysis 5.12 1056 — 30

SECOND YEAR

Pirst Term

Second ‘T'erm

! 15 Weeks 15 Weeks
Accounting Ec50,... .... e R AT e e W i e : 45 — 45
Biology, General 7'01.,, . R e O A 75 — 60 o o
Botany 7100, . ..o v os vprionnrenassnrrasansivsraasses 50 60 — 30
English and History E21, 1322 .......................... 45— 75 45— 175
Mathematics M21........ Th T e S A 45 — 90 0 i
Mechanism 201. . ............ ¥ o D A AT g 5 30 — 60
Military Science MS21 NS2“ ............. g L A 45— 0 45— 0
Organic Chemistry 5' Lo o M W 0 Aol 30 — 30
Physics 803,804, .. ...0ovnuiiin U()—?.} 60 — 75
Political Economy ECZI ............. .. 45—T5 b
A b R e R e R e e aha ] vamy o 60 — 30
Ea) Occanuhraphy e O RO Ry BT LSO 23 i o 30 — 60

b) Sources of Food Supply 717 50 30 — 60
Hours of exercise and preparation: 750 =345 -+405 750 =3754375
THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
Bacteriol T80L, TBOZ s i .. 80—60 75 — 45
Business anngement Ec70T. oA 5 30 — 45
Chemistry of Foods 5'25..... 75— 15 5 4
onomics of Cm‘purnt.mns itk T 30— 30
Microscopy of Water 7°34. 16— 16 4 b
Municipal Sanitation 7'567 . s .o 60 — 60
Personal Hygiene and Nutri 30 — 45 3 v
Statistics Ec65. .. .. 45— 15 5 50y
Water Supplies 520 45 — 15 i ¢
General Study. . ... ., 30—30 30 — 30
a) Food Pishes 7-421, 7'492 . 120—75 1056 — 60
a Navigation 1'15. e Wi 15 —45
Fish Culture 7'4 7 s 30 — 30
( Mycology T07. ... ...covnnrs 456 — 30 e 15
E Technology of Food Supplies 7 01 75— 45 00 — 75
Industnn? Hygiene 7'562. . i ccivvvannne W, ) 60 — 60
Hours of exercise and preparation: 720 =450 4270 720 =3754-345
FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
Biochemistry 7'80. ..... s A L L e A D) 120 — 75 3 e
Biological (A)lluqtnuﬁ! T 156 —15 15—15
Business Law EcB1, £c62. .. .. 30 — 60 30 — 60
Business Managemnt Ec71T, Ec72T 00 — 00 60 — 75
Industrial Microbiology 7 -i!}l 7:362., 75—30 60 — 30
Plant Sanitation 7°53. . ... A o 15— 156
Theoretical Eluln‘gy 7°03. 30 —45 . oy
Ea) Technology Fisher Products 7441, 7'4¢ DL L 30 — 30 75— 60
b) Technology Food Products 7711, 7712 . ... ... . 80—30 75 — 60

T e R P PR A e DA P O 5% 30 210

Hours of exercise and preparation: 735 720
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Physics — COURSE VIII

First Year, Page 88, Description of Subjects of Instruction, Pages 84179
REQUIRED SUMMER COURSES (Following First Year)

&ulmﬂive Analysis §'11 105 — 30

echanism 201 30 — 60
SECOND YEAR

First Tern Second Term
. . 15 Weels 15 Weeks
English and History E21, E22. . ... 00viiirinrrnrinenens 45 — 7 45— 75
R T RO e e R aTe VA s il e e (e A g 45— 175 45 — 75
Machine Tool Laboratory 2'08, ..., 0vuunernnnenonrrinnns 0— 0
Mathematics M21, M22 45— 90
Military Science MS21, MS2 45— 0

Organic Chemistry 5'50 Ve ¥

Photography 8'15....... S

Photographic Laboratory T
Physics 8°03, 804........... 60 — 75
Quantitative Analysis 5'12 106—30

Hours of exercise and preparation: 720 =345 4375

750 =405 4345

THIRD YEAR
First Term Second Term
16 Weeks 15 Weeks
Analytical Mechanics 8221, 8222, ,.....00ivrerirrnrnsss 45— 175 45— 175
Calculus, Advanced M36, M37.........0o0vevvrrnrnrnvnn 45 — 00 45 — 00
Electricity 8201, 8202, 75 — 60 76— 90
Geometrical Optics 817, b o 30 — 45
Heat Measurements 8'10 60 — 30 Aas
Political Economy Ec31, Ec3 ! 46 — 45 45 — 45
Principles of Electrochemistry 8'801, 8:802 . 60 — 90 45 — 00
Hours of exercise and preparation: 720 =330 -+-390 720 =285+435
FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
e L e S ST i eI T T S Ttk v o 45— 45
Houriar's Series MABL | 10 0iiii oo evasesants et svssias 30 — 50 S i
Metallography B'421. ... ..\ .viviaiassinvinsnonnnnnnnss Gk o 40 — 20
EhyaloaliOn IR R o S s S e 60 — 40 ¥ S
Physics Advanced 8231, 8'282. .. ..0000vnnerenrinnrnsens 45-—105 45—105
Physics Seminar 8451, 8452, . . .. ....iiiaiiieiiinan,.. 20 — 20 20—20
Precision of Measurements and Thesis Reports 804, .,..., 16— 45 e Ve
X-Rays and Radiology 8'33. ... ..vvvenerrrnrninnnienens 45— 15 il o
e I T Ot b 0 e e SN S 30— 30 80 — 30

e MR bR L e E L T s e i Fe ST e e S 90 135

L N B I S R T T T L A R e i 80 185

Hours of exercise and preparation: 720 720

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 will take Inter-

mediate German,
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General Science — COURSE IX-A
First Year, Page 83. Description of Subjects of Instruction, Pages 85-179
OPTIONAL SUMMER COURSE (Following First Year)

Qualitative Analysis 511 105 — 30

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

SECOND YEAR

First Term Second Term
15 Weeks 15 Weeks
Biology and Bacteriology 728, ) P R e 45— 15 45— 16
English and History E21, B22, .. ....ccvviaenns .. 4b—175 45 — 75
LANEUARE . + o sssasssrsnastsesnnssasssiinies 45— 176 45— 75
Mathematics M21, M22..........co000 45— 90 45 — 00
Military Science MS21, MS22. . ... 45— 0 46— 0
Physics 8'03, 8'04. . . vvveeriianes 60 — 75 60 — 76
8ualitgtiv‘e Analysis 511, . 000e.s .. 105 —30 ST
uantitative Analysis 512, ... . 00iinnniaen R 105 — 30
Hours of exercise and preparation: 7560 =390 +360 750 =390 4360
THIRD YEAR
First Term Second Term
15 Weeks 156 Weeks
Geology 12'821, 12322, .. . vaviivnsssnsinnnsnssssnans 45 — 30 45 — 45
Heat Measurements 8'11. . 30— 15 AR
Organic Chemistry 5'50. .. 30 —30 i
Organic Chemical Laboratory 5'615. .. .voooavrveecennnns St oo 7%— 0
Or%agnc Evolution GB4. . . . .oeeriarriiariiiasiiiaesi ST 30 — 30
Political Economy Ec31, Ee82. . ... covirrriarnninnienes 45 — 45 45 — 46
Professional ElectiVe. ..« eoerinarsrsssiinsrssssnnaiaes 390 406
General StUdY. .. vvvorrnnearsiirrsaarsiiariasssssrenes 30 —30 pom .
Hours of exercise and preparation: 720 720

FOURTH YEAR

First Term Second Term

15 Weeks 15 Weeks
Astronomy GOBB . ....eueeciianrraresisuininnresassusnes S50 5 80 — 80
General Study. ... ... B e T R RO 30 — 30 S
Major Professional Blective . .. ..coviaeereiniinananenns 135 135

Professional Elective and Thesis, ... .covrviancisinineess 525 525

Hours of exercise and preparation: 720 720
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General Engineering — COURSE IX-B

First Year, Page 38. Description of Subjects of Instruction, Pages 86-179,

SECOND YEAR
First Term Second Term
15 Weeks 5 Wee!
Applied Mechanics 2'15. .. ................. o ) 45— 90
English and History E21, E22, . | 45— 175 45 — 75
Machine Tool Laboratory 206, .. ... o o 60— 0
Mathematics M21, M22. .. ... .. beiazaaralalhy 45 — 00 45— 90
Mechanical Engineering and Machine Drawing 2'121, 00— 0 g )
Mechaniim AL o s s 30 — 60 i)
Military Science MS21, MS22., /. [/l ltiirreren 45— 0 45— 0
b e SN E R DT R R b O 60 — 75 60 — 75
ey T KT R S S Rt e e L " 45 30— 0
L R S S s e A e SR YR 135 90
Hours of exercise and preparation: 750 750
THIRD YEAR
First Term Second Term
15 Weeks 15 Weeks
Applied Mechanics 2'20 . . .......uiiuunniiio 456 — 90 e
Electrical Engincering, Elements 6'40. ..., ' Ny 60 — 00
Engineering Science M81, M52, ..., /. [/ 45 — 90 45 — 90
Heat Enggneering LM DY R e E L s ke v, 45 — 90 45— 175
Political Economy Ec81, Ec32.,...,. .. [ /i 45 — 45 45 — 45
General Study, . . 30—30
Electives. , ... 45
(a) Hydraulies 1 45 —175
or
(b) Structures 1'40 45— 175
Hours of exercise and preparation: 720 720
FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks
Engineering Laboratory 2'62 . 60—30 " o
Engineering Science M53.,,..... ... .. ! 45 — 00 14 e
General Study. . S 4 e G 30 — 30 30— 30
Elective and Thesis. .. ...... ... ... ... 435 660
Hours of exercise and preparation: 720 720




CATALOGUE

Mathematics — COURSE IX-C

First Year, Page 88. Description of Subjects of Instruction, Pages 86-1T9.

SECOND YEAR

59

First Term Second_Term
15 Wee! 15 Weeks
English and History E21, b T L i T R 45—175 45 — 76
Mathematics M21, M22. . .......... 45— 00 45— 90
Military Science MS21, MS22. . 45— 0 45— 0
Physics 803, 804 .. ..0c00e 60 — 75 60 — 75
LANQUAEE. « v v vvvensnrrins 45— 175 45 — 76
FIeCtiVe . « o oo rre i cnanrinressiiins 1956 105
Hours of exercise and preparation: 750 750
THIRD YEAR
First Term Second Term
§ 16 Weeks 15 Wee
Analytical Mechanics 8:221, 8222, ... ociviinirnees 46— 75 45— 75
Calculus, Advanced M36, M87. ... .. ...oovrreracniienes 45 — 90 45 — 00
Mathematical Elective. .. . oooevuriinrriiairneeoeces 45 — 100 45 — 90
Political Economy Ec31, EeB2. . ....ooviiirieiiininne: 45 — 45 45 — 45
G T e S O UICE 180 180
General StUAY. .« oo v v irrarsianrrrriassnionsnssisanee 30 — 30 30 — 30
Hours of cxercise and preparation: 720 720
FOURTH YEAR
First Term Second Term
* 15 Weeks 156 Weeks
Least Square and Probnbihbtay MBB. cviersisnrisnnnase 30— 30 53 o
Mathematical Laboratory MB4. ... ..ooivieeniiiianns v LA 45— 75
Physics, Advanced B'231, 8232, ... ..oooiniiiaaeieninn 45105 46105
Elective and Thesis. . ... vvvereiaanreriniiianaiesy 450 450
General StUdY. o ovvieeriannioneiiiaiirioisininines 30 — 30 e .
Hours of exercise and preparation: 720 720
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Chemical Engineering — COURSE X

First Year, Page 33, Description of Subjects of Instruction, Pages 85-179

REQUIRED SUMMER COURSE (Following First Year)
Qualitative Analysis 5:10 210 — 60

SECOND YEAR

¥irst Term Becond Term

15 Weeks 15 Weeks

i it 45 — 90

45— 75 46— 175

. 46—175 45—75

. 45— 00 A iy

Mechanism 201, ... ..., . .10 i s o e R i 30 — 60
Military Science MS21, MS22. ... .c.ivininrnrrnrn s 45— 0 45— 0
BHAien SIOBURME T S e s 60 — 75 60 — 75
Problems of the Chemical Engineer 10011, ., .. .. ... . ..., 16— 0 e
Quantitative Analysis 5121, 5131 ..., .......... N B 135 — 46 90— 15

Hours of exercise and preparation: 750 =300 +3716 760 23_&)74-300

o Students credited with Elementary and Intermediate French will take Elementary

erman,

# Sltudcnts credited with Elementary and Intermediate German will take Elementary
rench. . )

Students credited with both Elementary French and Elementary German will take

gheénical Engincering Literature 10'19, two General Studies and sixty hours of Optional
tudies.

THIRD YEAR

First Term Second Term

1 156 Wecks 15 Weeks

Applied Mechanies 2'15, 220, . ...........,.,,, OO A 45 — 90 45 — 00
Cgcmical Principles 8651, 5'652........, 75—80
Heat Engincering 2'46T, 2:47T ., .., .., ¥ 30 — 45
Industrial Chemistry 10'20T. . ,......., A i 60 — 60
Organic Chemistry I 551, 552.. ... l1iU H3g

45 —

Organic Chemistry Laboratory 6'6127T, &
Pcr)?stical Economy Ec81, Ec32 ............ & & 45 — 45

Hours of exercise and preparation: 720 =345 +375 720 =360 4360

FOURTH YEAR
First Term Second Term
15 Wecks 15 Weeks
Applied Mechanics 2:20T. ... ... e R 60-—120 s b
Calculus, Applications of M41T . ... ..., 80 — 60 R UL
Chemical Engineering 10:31T, 10:32T. . ... 60 — 80 60 — 60
Electrical Engineering, Elements 6'402T . . . . . 30 — 40 ; i
Electrical Engineering Laboratory 685, ... ..., 30 — 45 v v.4
Engineering Laboratory 2'62................ e 60 — 30
Industrial Chemical Laboratory 10°26. .. . . . . 105 — 30 o
Optional Studies. . . .......... AR A So 60 — 90
Testing Materials Laboratory 2'87........ S G (573 20 — 10
Theais Reports 10/15. . . . ...vovnvvrvnssssnsens ik I 16— 0
CO e A A e e e v R ) S 256
General Study . ............ SRR A T R 30 — 30 30 —30
Hours of exercise and preparation: 730 =345-385 720

The time devoted to optional studies must be not less than 120 hours and not
more than 180 hours, the time adjustment being made with the hours assigned to thesis.

Students admitted to Course X-A must take Analytical Chemistry 516 (60 — 15)
as an optional subject in the second term of the fourth year,




CATALOGUE 61

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

as unde}rgrnduau\s may apply for admission at the end of the third year for the regular
Course X. If accepted, they will substitute for the fourth year the program shown below:

FOURTH YEAR

First Period Second Period

" . 12 Weeks 22 Weeks
Apf:hendchqnmg?mT ........... verisasineiisiannes 38— 54 el e
Calculus, Applications of M41T, ..., . ... ... . . 36 — 54 & i
Chemical Engineering 1033, 10°34. . .. .....cvovvernrnnn., 72168 30 — G0
Electrical Enginecring, Elements 6'41T. ,................ 30 —40 i ]
General Study. . . ... sy e A G Ny T 48 — 72 (s "
School of Chemical Engineering Practice, 10°84, 10'85, 10°86,

and Thesis. . .., R T L e R LT e ey 0 1010

Hours of excrcise and preparation: 610 =222 +388 1100
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Sanitary and Municipal Engineering — COURSE XI

First Year, Page 83, Description of Subjects of Instruction, Pages 85-179.

SECOND YEAR

Flrst Term Second Tcrm

15 W
Applied Mechanics 2115, ..., .oiueeiiiiiiiiiiiiiiiiiiias e 45 — 00
English and History E21, E22, ., . ... ...cciiiinaniiians 45— 176 45— 175
Map Reading and 'I‘opogrnphtcnl Drawing 1'18. . . -0 v v v s 30— 0 iy
Mathematics M21, M320 00 i iiaiesiine ik v aain atsio s 45— 90 45 — 80
MR R B O L it Giaere ety d e ek T aa b 2 el e 30 — 45 30 o5
Military Science M521 MBS s el e s s .. 45— 0 45— 0
Physics 803,804, ......... .. B0—-75 60— 175
Qualitative \nalysls 511, 1056 — 30 o A
Quantitative Analysis &' 12, i ah 105 — 30
Surveying and Plotting 1 00, 1°01. 30 — 45 30— 0

Hours of exercise and preparation: 750 =300 4360 735 =375 4360

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographical Surveying 1°06. .. ...... cieseses. 100 hours
Hydrograplur‘ Survcymg L O T i ar e lis ML) (a0 ikl i a3 e o e e PN bt 75 hours
Plane urvegmg L O s sy a e Ty o A A T A T a R A R d A VA A YA VA Ju o T Ve e PeTe 100 hours
Railway Fieldwork l R T o e S T e s AL e a e o e e AN AT AE b ar Feua i eseata 80 hours
THIRD YEAR
First Term Second_Term
15 Weeks 15 Weeks
Applied N et o B RO et L veosaaiarn o der i et L a7 60—120 o i
Biology and Bactcnolog?_/ RO L o AR siisisistely 45 — 15 75— 45
Electrical Engineering, Elements 640, ................... 60 — 90 o s
I VAraRIns 108 s ale /as s s inre s oivwin bouisie siw oy w e e n 1 50 e 45— 1756
Industrial Water Analysis 521, ... iiiiiiiiiiiainrines 5o ot 30— 0
Matenals B A e R O e T2 T IS 3 T LN R B P R ) vy \ie 15— 30
anic: CHEERIRtEy BB e o e s i e s e e s s isio s sra i ol e s 30 — 30 oy e
?ltlcal Economy Ee81, Be82. v vivaiiviaunisne .. 45—45 45 — 45

leway Drafting 123, 124, .+« -vvvvniznnns 60— 0 45— 0

Railway and Highway Engineering 1'211T, 1°22. 30 — 45 30 — 30
Structures 1°40. o o 45 — 75
Testing Materials Lnborntory 237 e . 20— 10
(e ity e AT A T S P A A 30 — 30 30 — 30

Hours of exercise and preparation: 735 =360 +375 720 =380 4340

FOURTH YEAR

First Term Second Term
15 Weeks 15 Weeks
Engineering and Hydraul:c Lﬂbomtory 2 03 i 30
Heat Engineering 2'46, 2 7.
Hydraulics 1'62T .
Microscopy of Water 734 .
Railway and Highway Engmce ng 1

Sanitary Design 1'80., , 90— 0
Sanitary Engineering 17 60 — 756 45 — 60
Structures 1'41, 1'421........ ... 60—120 30 — 60
Structural Design 1'82. ... .. oot iicaiitiiiiiiniiasnsis .o 274 20— 0
Testing Materials Laboratory 237, ... ... . .c0iiiiinnann 20 — 10 el e
“atcr Supply and Wastes Disposal 522 ... ... .....c0000 5 e 301-65“5
Gcnernl [+ 17 T b e e b ey R U s R 30 — 30

Hours of exercise and preparation: 735 =200 4445 720




CATALOGUE 63

Geology — COURSE XII

First Year, Page 33, Description of Subjects of Instruction, Pages 85-179

SECOND YEAR
First Term Second Term
b ] 15 Weeks 15 Weeks
English and History E21, E22. ., .... 45— 75 45— 75
Geology 12'80. .. ............ R e 45 — 45
Mgghemnhgs M21, M22...... . 45— 00 45 — 60
Military Science MS21, MS22. .. . . 45— 0 45— 0
Mineralogy 1201, 12'02....,.,....... . 120 — 30 75 —15
Hhyatcn STOBNRIOL, LS o s LT . B0—78 60 — 75
8uaht9ﬁv_e f\nslym.ﬁ'll ..................... . 105 —30 a0
uantitative Analysis §12. . ..., ........ .. ... .00 . ih 105 — 30

Hours of exercise and preparation: 720 =420 +300 750 =4204330

THIRD YEAR
First Term Second Term
15 Weeks 156 Weeks
(2 (1 s 2 VAT o SRR R S e 106 —75 T
Geology, Economic 1240T ., ... . .. ... . A Vi 90 — 60
SRRRRET AT IR AU S LRSI |t 45— 75 46— 75
Mining, Blomants ofiB0B. . «.v.osinomnn s s i 30— 30 i A
o AL LS SRR e e e R ¥ v 45 — 30
Paleontalogy 12611, 12512, ., .. ... ... e 45— 30 45— 30
Betrography T CE e 105 — 45 75— 15
Political Economy Ec31, Ec32. ..., .. . . .l /[ 45 — 45 45— 45
Professional Elective. ......... X IOT GO o A L ph e el 45— 0 120
Hours of exercise and preparation: 720 =420 +300 720

REQUIRED COURSES AT SUMMER MINING CAMP

I s B (e s b L S e S 360 hours
BRI IGeOIoRy 12186 et i n iR e T R g e e 60 houra
FOURTH YEAR

First Term Second Term
| " 15 Weeks 156 Weeks
Applied Economic Geology 12'42...........00000neennnn. ) e 30— 16
Economic Geology Laboratory 12:41.....,. [/ /11 11" 40 —3g oo
Economic Geology of Non-metallic Deposits 12.46..,. . 60 — 45 ol )
E_mfmeering Geology and Hydrology 1248.,,.......... . B o 45— 30
BBl Cenlogy LABRL (0 s vt sy cee 45—30 A L E
Geological Seminar 12'621, 12622, ..., . . ... . . """ 30 — 60 30 — B0
Geological Survcyirg; 1984 . A OB G AR R 120 — 45
Geology of Coal and Petroleum 12'80. ......... . . "' 60 — 45 Caty S
Historical Geology 1260, . .. ..u.vvurnsonnsiniernnit” 45 — 30 A ‘e
Metallurgy of Common Metals 346, .. ..........0oooro.. e e 45 —45
Physiograph L o s P AT A Ba e e o S5 45—15
Professional Elective. ... .........cvvvunmiiiiinniiiit?” 90 e b
L R g s s 30 — 30 R i
F T AR A I RO G I H N o0 i s 195
Hours of exercise and preparation: 720 720

Professional Electives may be chosen in Metallurgy, Mining, Paleontology and
Advanced Mineralogy or Petrology.
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Naval Architecture and Marine Engineering — COURSE XIII

First Year, Page 83, Description of Subjects of Instruction, Pages 85-179

SECOND YEAR

First Term Second Term

15 Weeks 15 Weeks
Applied Mechanics 2:15 Gk B 45 — 90
English and History E21, E22........... 45 — 75 45 — 75
Forging 2'901, 2'902........... . 30— 0 30— 0
Foundry 2901, . .000iininrnnes ., 80— 0 v
Mathematics M21, M22....... 45 -—90 45 — 90
Mechanical L‘ngmtcnng and Mac 90— 0 i
Mechanism 2:00 45 — 90

Military Science MS21, MS! e i5— 0

Physics 803, 8:04 60 — 75
Sl-upConatructlon 133 NS IR T AR AL L) o 30 — 30
Ship Drawing 1841, . i cvvvvansseiiatansiasnnnsnnsnes o o 90— 0

Hours of exercise and preparation: 750 =420+-330 750 =300 4360

THIRD YEAR

First Term Second Term

156 Weeks 15 Wee
Applied Chemistry 5'85, ........ooiiiiiiinniiaririiens 20 — 25 i s
Applied Mechanics 2'20, 2212, . ... ....coiiiiiriinrrrnans 45— 80 30 — 680
EngmccrmgL'\hnratory2b11 e s sty e R Tk 30— 15
Heat Engincering 2140, 2'42. ... .. i vvrirnnerseacssisns 45 — 90 45— 175
Machine Tool Laburat.onr 2 L L] e S R 90— 0 60— 0
Materials of Engineering 2'80. .. ..0vverveniriiaiiiininnes 1% Al 30 — 30
Naval Architecture 1301, 13°02. . ... 000t vieieiiinnirinns 30— 30 80 — 30
Political Economy Ec3l, RAEEE . oro e e e o 45 — 45 45— 45
Ship Construction 13'82,18'83........c0cviiiininiinaas 30 — 30 30 — 30
Ship Design 13'42, 13’ e e R e 75— 0 7%— 0
(e P T T O e S T R O 30 —30 30 — 30

Hours of exercise and preparation: 750 =410+4-340 720 =405+315

FOURTH YEAR

First Term Second Term

156 Weeks 156 Wee
Accounting Echb0. . .c.coiininninnnes E L = 45 — 45
Applied Chemistry 5'35T......... . 16—15 % i
Eectrical Engineering, Elements 6" . 60—90 e o
Engineering Laboratory 2'613 () |41 60 — 45
Hydraulics 1'63. .......0vc0us 30 — 45 . i
Machine Tool Laboratory 2'052 ... 80— 0 o oy
Marine Engine Design 13'61, 13 i R AT 45— 0 90— 0
Marine Engineering 13'51, L D S R R 30 — 45 45 — 60
Materials of Engineerin o PR AR A s 30 — 30
Naval Architecture 13" 0 T, 13104 ¢ vovvavesionnsnarnnnnes 15 — 15 15— 15
Ship Construction 13'34. ... .. voensrsesscsssassninnnsis 16 — 30 e i
Ship Design 13'45, 13° 46 ............................... 60— 0 90— 0
Shipyard Organization 183'38..........0iiiiiiannss el Gl 53 30—15
Steam Turbines 13'70. . ... .. .0 vvaecriincriiasnnnianns 30 — 46 va s
’I‘esr.mg Materials Laboratory 286, ... v vvveervennssnsans 30—15 O
Genersl StUAY .« cvieanntnraaassirasenssrenassrrarenss 30 — 80 e 50

Hours of exercise and preparation: 720 =390+330 720
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Naval Construction — COURSE XIII-A
Course for Naval Constructors

SENIOR YEAR

First Term  Second Term
15 Weeks 156 Weeks
Alternating Cun":%r;t.sand Alternating Current Machinery 6'45 %3 — géo S o

Businets Law o8l ol o Lo sl s sy sl e e e A
Electrical Engineering Laboratory 6'87. o o 60 — 45
Internal Combustion Engines 2'48., ... e i 15 — 30
Marine Engine Design 13'63, 18'64. ....... . 45—~ 0 60 — 30
Marine Engineering 1853 . . . ...oivvuvrinirirnnniniinnens 30 — 30 WIIRLE JY
Merchant Shipbuilding 18'35. ... ....0vvuviiinininiinn.s N 80 — 30
Model Making 13'48, .. ... . viseriieneriianncnrnensns g S 30— 0
Naval Architecture 1201, 18'02. .. .. ..cvvvrirnrrrnnninns 30 — 30 30— 30
Political Economy Ee35. . . .. cvouirnrnnenernrensononans 45 —175 S
BRIy PrachBE 1RGO 1. 0Ly loing e sie s anins neiaies s s Gt i 30 — 30
Hteam TUPLINBTIAITE, | (oot avaiaiars vivrassivsnis siunsiasearsieinioss 61O 30 — 60
Theory of Warship Design 13°11, 13'12. .., . ....ouvvvrne. 60 — 90 60 — 60
Warship Design 18321, 13'22.. . .....ovviiunninniiniians 120— 0 120— 0

Hours of exercise and preparation: 825 =420 44056 780 =465+315

GRADUATE YEAR

First Term Second Term

15 Weeks 15 Weeks
AR anBUEIos HIB0 L 0 e s e T e e ol oo 45—75
Airplane Degign B'O31. . 1, . oouvevnrerriintisasasninsies 76— 00 S o
Airplane Designing 8'611, 8612, .. . 0vviruinnnienrrnnnnns 30— 0 60— 0
Naval Architecture 13'03T, 18'04 .........c.ovvuvrnarrs. 16— 15 16— 15
Precision of Measurements 807 + e e 10— 10
Rigid Dynamics M731, M732 45— 00 45 — 90
Structural Design 1'46. A fi 30— 0
Structures 1.46....... : 45 — 80 Y o
Theory of Warship Design 13'13 . 80~—00 75 — B0
Warship Design 13'23, 13'24. ., . 120— 0 120— 0
Thesia G i 185

Hours of exercise and preparation: 765 =300+375 816
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Electrochemical Engineering — COURSE XIV
First Year, Page 83. Description of Subjects of Instruction, Pages 86-179
REQUIRED SUMMER COURSES (Following First Year)
Mechanism 2.01 30 — 60
Qualitative Analysis 5:01 180 — 30
SECOND YEAR
Pirst Term Second Term
] 15 Weeks 156 Weeks
Llectrical Engineering, Principles 6°06. .. ............... R o4 46— 75
English and History E21, E22.........cc0iivieiinnsivaes 45 —175 45 — 75
LAREUARE ; + o 05 coasmessiansindaiiiiaass OO D OB AED 45— 175 45— 175
Machine Tool Lahoratory 2°96.................o00 e B0=— 0 . e
Mathernatios Mal, MBE il va sy essias s 45 — 90 45 — 90
Military Science MS21, MS822. ... ......... STt Sr e s 45— 0 45 - 0
Physics 8'08, 8'04. .. ..0..cciiiiiniiianniiiiiiasriianes 60 — 75 60 — 75
Quantitative Analysis 512, 5132, ,.........00000viiinns 105 — 30 60 — 15
Hours of exercise and preparation: 750 =405-+345 750 =345 +405
THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks
Applied Mechanics 216, 220, . .........0.4s Arteyiatentrsalace 30 — 60 45 — 00
Electrochemistry, Principles of 8'801, 8'802............ .. 60—90 45 — 00
Electrical Engineering, Principles of 6'07, 6:08............ 60 — 90 60 — 00
Electrical Engineering Laboratory 6'81, 6'82.............. 40 — 35 40— 35
Heat Measurements 8'11.............c0u0u0 i 30 — 15 Gt s
Organic Chemistry 65:'50..... 30 —30 FAL
Organic Chemical Laboratory 5615 5 (i 75— 0
Political Economy Ee31, Ec32...... X o, 45—45 45 — 45
CRER TR BT, | e roinin olne o4 bos s s bbb lens 8 6als arblesln . 30-—30 30 — 30

Hours of exercise and preparation: 720 =3254-395 720 =340 +-380

FOURTH YEAR
First Term Second T rm
1 15 Weeks 156 Weeks
Applied Electrochemical Laboratory 8:871, 8'872.......... aB— 0 35— 0
Applied Electrochemistry 8'851, 8'852..............4 . 15—30 25 — B0
Colloquium 893........ s M E e et el o1 e s o 15— 15
Electrical Engineering, Principles of 6°09...... . 60—90 2 o
Electrical Engincering Laboratory 6'83... .. d . 40—35
Electrochemical Laboratory 8'86......... . 70— 0
Electrochemistry 8'82.. ... IO OR IO . 30—60 e
Industrial Chemistry 10°201....... 5 5D b 60 — 60
Metallography 642, . ............. il A s 60— 15
Optional Studies. . ......... . 160— 0 176— 0
Photography 815, . . ...ocoiuiiiiieiniiiiii, 30 —15 SEd o
Precision of Measurements and Th~sis Reports 15— 45 5% e
Thesis. . ... VA AR ICA AT Y TR RO WA KRR 3 S0 SO ML b g o5 180
Hours of exercise and preparation: 720 =4454-275 720

Elementary German or if they have had preparation Iqturmgdiﬂtc German.

Elementary French or if they have had preparation Intermediate French.

take Intermediate German,

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

Students credited with Elementary French and Elementary German on entrance will




CATALOGUE 67

Engineering Administration — COURSE XV

First Year, Page 83. Doscription of Subjects of Instruction, Pages 86-179
OPTION 1. Civil Engineering
SECOND YEAR

First Term Second Term

156 Weeks 15 Weeks
Accounting Eeb0. ..vc.vuvnrs, SR A T AR o e T (o e i » 45 — 45
Applied Mechamics 206. . .11 1v.rsie it O ol 30 ~ 60
L e o e T e s U T e e s l 45 — 60
English and History F21 o AT LA RS R 45— 175 45— 75
Mathematics M21, M22., ..., ..., ... .. .. ooiweeeerees 5—00 45— 00
Meehansmt Q0 iE e osie b saor s i E R R 30 — 30 S Gt
Military Science MS21, MS22. ... .......... ... 45— 0 45— 0
T R U R et S 60 — 75 60 — 75
Political Economy Ec21, ./ 1l 45— 175 oF i
- A T L s st e e 45— 15 A ¥
Survcymuundl‘lnttms,lﬂﬂ 1°01. vaalieagraervaas 80— 4B 30— 0

Hours of exercise and preparation: 750 =345 +405 750 =345 405

REQUIRED SUMMER COURSES AT CAMP TECHNOLOGY

Geodetic and Topographic Surveying 106, .. ............ A gt T e . 100 hours
Hydrographic Surveying 1'60. , . ..\ .......0ooor.. O O A O T «evies 75 hours
Blane SUVennE L08R ORI R S seh 100 hours
el wey RISl WorlaiTrR0 sl st piin S i L T 80 hours
THIRD YEAR
First Term Second Term
h 15 Weeks 15 Weeks
AppliediMechantest 2 20/ 10 U e 45 —90 s 4
R e B B e e o ey ke e il I 45 — 60
Business Management Ec70T. ............oo0ovvnonvnnnn, o i 30 —45
Corporate Organization Ec68T. ., .., ... ... ... ... 45— 75
Corporation Finance and Investments Ec57. . . ... .. . .. .. 2 o 45 —-90
Electrical Engineering, Elements 6:40T. .., ... .. . . ' 60 — 60 B0
1 b LS D R N N R O R TR T e et 30 — 80 it Ry
Heat Engineering 2'44, 2'45. N A e 3 e A e B s 45— 175 45 — 75
W CEETr LR b LT TR S o d S s T, T A 156 — 30
Railway and I'il%‘h“'ﬂ)f anmurmg 1'21T, 1'22. ceves 80 —45 30 — 30
Report Writing E33.°, ........... T I R S R Y e 353 e 30 — 30

Statistics EcB5. .
Structures 1'40

i 46— 75
Hours of exercise and preparation: 720 =300 4420 720 =285 44356

FOURTH YEAR

First Term Second Term

15 Wecks 15 Weeks
Busisiess:-Law Bo01, Be02, . v inanuss s s 30 — 60 30 — 60
Business Manngernent A B L e A et 60 — 90 60— 75
Cost Accounting EcBIT. . .uvuueirnnninouns 3 . 45— 60 v v
Engineering and Hydraulic Laboratory 263 i L 30 — 30
Rouneabions BB 5 i s ey . 15—15 i h
Hydraulic Engineering 1'64T . LR 45 — 80 0 X
Industrial Relations Ec46T ..., ,.......000vnnonnnis Ty Vi 30 — 60
Railway and Hlp:hnay Engmeermg, R Ta G TN . 30—45 i A
Structures 1'41T, 1'4 I I T T O Ve e 45 — 00 45 — 00
Structural Design 1° 5'3'1‘ .............................. d i fe; —
Testing Materials Laboratory 237, ... . ...... .. ... AT T s 20 —10

hesis. . ..... B e e o varaa b R ez s e BRI g s oty 120

Hours of exercise and p:eparation: 720 =270 4450 720
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Engineering Administration — COURSE XV - Continued
OPTION 2. Mechanical and Electrical Engineering

SECOND YEAR

First Term

| 156 Wecks
Accounting Beb0., .. oovirrrrrnraassssrsstasstisaaassras 0 56
Applied Mechanics 2168, ... vviiviinrieriianiiiiiininas i 5
g T L S S L I AT . )
English and History E21, E22. : . 456—17b
Mathematws M21, M22....... . 45—90

Mechanism 200, .., ........ . 45 —v0

) mcel Economy Eec21
Statistica Ec65. ..
Surveying 1'03.........

Hours of exercise and preparation: 750 =330+420

Second Term

16 Weeks

45 — 45

30 — 60

45 — 60

45— 175

45 — 90

45— "0

60 — 75

30— 0

750 =3454+405

REQUIRED SUMMER COURSES

Foundry 2.913 30 —0
Machine Tool Laboratory 2.96 46 —0
Mechanical Engineering Drawing 2.11 'N —0
THIRD YEAR
First Term Second Term
y 15 Weeks 15 Weeks
Applied Mechanics 2'20, 2'221. .. .0ovvurreeriacnriananns 45 — 00 45 — 00
Banking EcB7. ... .. i0iuirniernriiiiiriiiiiiiiiaiian. 45 — 60
Business Management Ec70T. .. ..cocoiiiiiiiiiiiiies ols o 380 — 45
Corporate Oxglmzanon R B T e A s ra v s ek e e 45 — 75 [
Corporation Finance and Investments EcB7.............. e ol 45 — 00
Electrical Engineering, Elements 6'40..........0c00viins o i 60 — 90
English EB2. v vvvvneviasrirareriariiaciiioananense, 30 — 60 = £x
Heat Engineering 2'40T, 2' R S S s  EEn) 60 — 105 30 — 60
Heat Engineering 241, ... .00oeoieaiiannsiiasrir s 30 — 30 o o
Machine Tool Laboratory 2.972T . ... ... coouenennieiies A 35 30— 0
Materials of anf:noermg 231 .. 15—30 i i
Report WHHNE EBB . o o veuvesvvnsinnssrnsnnessses
Statistics BeBB....... cuocriiiareiaaiesiiiiinniiiine 0 i
Hours of exercise and preparation: 735 =300+-435 720 =285 4435
FOURTH YEAR
First Term Second Term
156 Weeks Weeks
Business Law Ec61, Ec62........., A R SR 30 — 60 30 — 60
Business Management Ec’a']T Ec72 . 80— 80 — 76
Cost Accounting EeS1T..... ..., .. 45 —60 o]l b
Electrical Engineering Elements 6'402T ... ...ovivvuurrnes 30 — 45 s u
Electrical Engineering Labomtory L AR 3 i 30 — 45
Engineering Laboratory 2'612T . . ... eevarronreniins 60 — 60
Generation and D:umhut:on of Electric Energy 6'43....... i A 60 — 90
Hydraulic Engineering 1'84T. .. ..ocoiiiireaciiiiiaeeens 30 — 46
Industrial Relations Ec46T. . .oovvvieirriniiceiiiine. R 30 — 60
Machine Design 2'721T, 2722, . . ..0ovvveiiiaiirnineeens 60 — 15 60— 0
Testing Materials Laboratory L B S S R TN e I AL e ] 20—10 46 v
PRIBNART, © 5% ¢ ob 6o biaie om sianae b are aigsiaalaaialalsaisieiiaienisabmivie e 4 120
Hours of exercise and preparation: 720 =335-+385 720




CATALOGUE 69

Engineering Administration — COURSE XV — Continued
OPTION 3. Chemical Engineering
REQUIRED SUMMER COURSES (Following First Year)

Mechanism 2.01 80 — 60
Qualitative Analysis 5°101 180 — 30

SECOND YEAP

First Term Second Term

156 Weeks 15 Weeks
Accounting EcB0. ....ivivisissesainaniiiiias Sy () (5 45—~ 45
Applied BORRALCE DB s A e <0 A 30 — 60
Banldam RaBT iy ¢ o it s els el Lt e e Water |ty 45 — 60
English and History EZ] L A R M ) e b By civenes 2B—T758 45— 75
Machine Tool LnboratorySﬂtJl ......................... i % 30— 0
Mathematics M21 oo Bh A o TR 45 — 00 o e
Mili ta.rySmenceM&azl ‘Msz2. )l el ey oo Bt N e BTN 45— 0
Physics 8'03,804......... VA kA e Lara ke e SO vesvs 00—T75 60 — 756
Political Economy Ec21, .., v ivvevevivvnrenes vevrriess 45—175 A (o
QunntltatweAna]ysm512,513..........‘............. 105 — 30 105 — 30
Statistics Ec65.......... A fe e le et 4 T b e s ) bR A e R . 45—156 Gl ol

Hours of exercise and preparation: 750 =300 +360 750 =405 +345

THIRD YEAR

First Term Second Term
15 Weeks 15 Weeks
Apphcd Muchnmcs 2:16, 2 202'1' 30 — 60 30 — 60
Banking Ec37. . kv 0 Wl 45 — 60
Business Managcmcnt Ecr0 30 — 45
Corporate Organization Ec66T 45 — 175 B o
Cnrunralmn inance and Investments Ec67 k 45 — 00
Engiish BAR. . o e i eris s s staae . 30— 80 o it
Heat Enginecring 2'44, 2'45. 45 —175 45 — 75
Industrial Chemmtry 10°201T e i 45 — 45

Organic Chemistry 5501.....,. . 45—30
Organic Chemistry Lubnrutory BIOTA B GR4%: o e 45— 0 60— 0
Report Writing E33 . ST A OO DI R A T o s 30 — 30
Statiatios BB ... iiuaiiniviais e 48=—18 i o
Thermochemistry and Chemical Equ:hbnum 015 456 — 75 2 5

Hours of exercise and preparation: 720 =330-+-390 735 =330 4+405

FOURTH YEAR
First Term Second Term
15 Weeks 15 Weeks

Applied Mechanics 2°19T ... ..., I a T4 et {Fo A La Ry ala A raalesacais e 36 — 54 it %
Business Law Ec61, Ec62. . ... .vo0uvniiins G SO0 ciise 80 —60 30 — 60
Business Management Ec71T, BT e BO—00 60 — 75
Chemical Engineering 10'35T, 10436T............. TR 30 —45 30 — 30
Cost Accounting Eeb1T .. .iveverrvanrrine | AR e F 45 — 680
Electrical Engineering, Elements of 6402 | . o noorrerieis 30 —45
Electrical Engineering Laboratory 689, ,................ ) o 30 — 30
Engineering Laboratory 262, . ..., .....00 Lo e e T oA 60 —3
Industrial Chemical Laboratory 10027 . .. o v cvvivivivnnsn 90 =18 e i
Industrial Relations BedBT .. .6 oo uisaiiaaneaaasnisesns i 30 — 60
Machine Tool Laboratory 27081, ......00vvvrvearrennnnss e v “H— 0
Securities and Investment Ec38T . ...........c000vvivnens & o 30 — 30
Testing Materials Laboratory 2'37. .. .. TP U RO T it St L) i Vi
e O T O B R T IO I IO, ks Tk e 63 (i 105

Hours of exercise and preparation: 720 =341+4379 720
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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 Cotuirse 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. O. T. C, the student will not
be eligible to elect the advanced course leading to a eommission 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. .. ......... b I O A DD 18— 0
Elementary Subjects of Military Training. .. ........... 12— 0
Mg}gmtry Weapons and Rifle Marksmanship............. 15— 0
Articles of War and Courts-Martial...........0.000.0n. A ey 6— 0
Minor Tactics and Field Service Regulations. ........... %) S0 15— 0
)¢ B | R e S S e i o 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 cfficiency in Infantry Drill during the
first term, a certain number of students are appvinted Cadet Corporals
for the rest of the year,

Second Year. Required of all able-bodied male citizen students regis-
tered in the Sophomore Class except where suitable evidence of equivalent
work already performed is presented to the Professor of Military Science
and Tactics before the first term begins,

From among those who demonstrated their proficiency in Infantry
Drill during the first year are selected a suitable number of students for
appointment as Cadet Sergeants with the obligation for at least one hour
per week,

First Term Second Term

MS21
Topo raph‘{ and Map Reading...............0.0uvv.ns 18—10
B R o A L T S e S e 15— 0
Signal Communications. ............ A L s 6— 0
Lectures on the work of the various Units. ., ........... 6— 0
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

MS221
Coast Artillery Unit: Instruction of the Second Class Gunner .. X0 45— 0
g;ginccr Unit: Elements of Engincer Training. .. v.evvve oo el 45— 0
Signal Unit: Electrical Communications. . .....oivniunis B o 45— 0
Ma(b)2rdnance Unit: Interior and Exterior Ballisties,......... i B 46— 0
i?fESErvice Unit: Elementary Ground Training......... 0 e 45— 0
bhvmicaﬂ 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 will 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, O. T. C, in order to obtain his M, I, T,
Degree and his commission in the Army, must have fulfilled all the require-
ments sét 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, O. T. C. are required to take
Military History and Policy of the United States, G98, 30-30 during the
first term and International Law G3, 30-30, during the second term.
Either of these subjects may be taken with the approval of the 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. O. 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 consuitation with the heads of the departments concerned.

From among the R. O. T. C. graduates each year there may be desig-
nated as * Honor Graduates R. O, T, C." not to exceed three per cent of
the total nmber of stadents 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 M. I, T.). From among those
students who have demonstrated marked proficiency and interest are
selected the Cadet Second Lieutenants who are required to give one hour
per week in assisting in the instruction in Infantry Drill,
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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 Advanced Camp. This camp normally comes between the junior and
senior years. Authority can usually be obtained for good reasons, to attend
this camp after the sophomore year though this is not general as the work
of the junior year is dIesigncd 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 agreement that the student's diploma will be withheld until after
the completion of his R. O. T. 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 junior year will be selected
the Cadet First Lieutenants and Cadet Captains under the same obligation
to devote one hour per week to assist in instruction in Infantry Drill.

Those students wha 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, XVi. Students whose Institute
courses do not include Surveying, or who are unable to demonstrate proficiency in this
subject, will be required to take one of the Institute Surveying subjects.

First Term Second Term
M8§311
Fire Control Instruments. ... coovieiiprarsiiaiisiises 15— 15
Mggﬂputatmn of Firing Data for Heavy Mobile Artillery.. 30—30

Dispersion and Probability of Fire............c00vni o ils 21—21

Observation and Adjustment of Fire. . .......c0vivuain i 24 —24
45— 45 45 — 45

MSs411

Coast Artillery Material. ... .oovviiiviiasns R T i 9— 9

Organization and Administration of Coast Artillery Corps 90— 9

Camp Sanitation and Military Hygiene. .. ....... 00000 6— 6

Gunner for Anti-Aircraft Artillery. ......coviiieiiiaven 16— 15

g;glx.niuatinns T T e e A BRI e S 6— A

Tactical Emploi'dmer_lt of Artillery, Fixed Anti-Aircraft

and Heavy Mobile Artillery..........ooviviviinns os wa 45— 45

45—45 45— 45

Civil Engineering — Course I

All Dptions
Third Year
First Term Second Term
Reﬁt&l&ir schedule with the following changes:
Military Science MS311, MS321. .. ...vvveriviannn. 45—46 45 — 45
Fourth Year
Rex:.li}iar schedule with the following changes:
Military Science MS411, MS421. ..., ..cooveiurernns 45—45 45— 45

Mechanical Engineering — Course II
Third Year
Reﬁ\éltzl\: schedule with the following changes:

Military Science MS311, MS321L, ........000ivnrvenae 45— 45 45 — 46
(Advised to take Machine Tool Laborutory in summer following sccond year.)

First Term Second Term

Fourth Year

General Course
Regular schedule with the following changus:

mit :
Testing Materials Laboratory 285 . ... c.ovivinivinns 60— 30 S
Al}:}dustrial Blantd- @788 I e b v s s S b s (5 50 60— 0

q:
Military Science MS411, MS421, ......00vvvinrirres 45 —45 45— 45
Testing Materials Laboratory 2'86. . ...v.vininieieras 80— 15 et i

G098 and G3 required as General Studies.)

Options 1, 2, 3 and 4

Applicants from these uptions will be admitted to the Coast Artillery Unit subjectto
the approval of their schedule by the Military Departmentand.the Head of the Mechanical
Engineering Department.
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COAST ARTILLERY UNIT — Continued
Mining Engineering — Course III. Option 1
Third Year

First Term Second Term

Reg!él;xr schedule with the following changes:
Military Science MS811, MS321. ...\ vvvvrivnnnsrens 45— 45 45 — 45

Fourth Year

Re&’lar schedule with the following changes:
S ‘I'hes.]s .................. O A 2 KO SN o R Y3 S v 20 150 — 0
M:lnnr} Science MS411, MS421. 45— 45
AR s T e T e e D G B 120— o

Metallurgy — Course III. Optlon 2
Third Year

; First Term Sccond Term
Regﬂllar schedule with the following changes:

Military Scionce MSB11, MS321. ...\ +.\vv.esessis, s 45— 45 45 —45
Fourth Year
Regular schedule with the following changes:

Omit:

Adpfofe’aslunal A e e e A A e R I S S AR TE W s 120— 0
Profeasional F1eohIVE .. oviaiuiy s cey st s fris ity s onrs G " 80— 0
Military Science MS411, MS421. ... . .ccvvivinvrsvns 45 — 45 45 — 45

Electrical Engineering — Course VI
Third Year

| First Term Second Term
Rvpular schedule with the following changes:

e ]Pohtlcal ) L L 45— 45 45 — 45
Military Science MS311, MS821. ... .. .0vverrrrnnnss 45— 45 45— 45
LE3 e U AT RaLE 1 A U S e i CN R 30— 30 o 5
(G3 required as Gmc.ral Study in second term.)

Fourth Year
Electrical Engincering, Principles of, 6203, 604 ., .......... 00 — 120 75— 105
Electrical Engineering Laboratory 6'72 .....vvvurrnnnnnnn, 90 — 90 A s
Lnglmcrmg B T O rersniaiu orxla s sraiyints s asatatlh e ra 45— 80
LERTRE RO R DR T R A R et S iy L) o (e 45— 175
Hydraulic Engmoennv 1 W ol L Y O T I LB e e 45 — 90 o HE
Military Science MS411, MS421. .. .covvvieisnnnnnnnnnes 45 — 45 45— 45
Political Economy BeB1, BeB2. .« .h v veiiiseasssanssnns 45 — 45 45— 45
A b e U LTI b T ST A e B el o 30— 0 180
345—390 736
735
Electrochemical Engineering — Course XIV
Third Year
First Term Second Term
Rei-uhr schedule with the following changes:
Military Science MS311, MS321........0vvvnnrnenns 45 —45 46 — 45
Fourth Year
Regu!ar schedule with the following changes:
d%pnonal T R e B S R T 150 — 0 176— 0
Military Science MS411, MS421.. . . .....oovvnnn..n, 45— 45 45 — 45

Loy e T b e A T e T P e s i 60— 0 85— 0
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COAST ARTILLERY UNIT — Continued
Engineering Administration — Course XV

Option 2
Third Year

Re; li'\tr schedule with the following changes:
mit:
Report Writing B33, . ... ..oviavnvinninnsinis e 30 —30
Machine Tool Laboratory 2:072T AR wd
Heat Engineering 2'42T . .......

Add:

Mx!ltari/ Scwnce Msau MSB21
General Study G
Report Writing E33 ......... iy
Heat Engineering 2'421T . .o .vvvveieiarrnnivnniannss

Fourth Year

Regular schedule with the following changes:
mit: !
Machine Design 2722 . ..o rhonerrancsssnesensesns
Add:

Militarr Scu:ncc MS411. M o, st eela s el A a7l 45 — 45
General StUdy B8, ... v ov.uvsrnserseiersiessseesssns L) W

ENGINEER UNIT

First Term

45 —45
40 — 30

Second Term

30— 0
30 — 60

45 — 45

30 — 30
30 — 45

60— 0

y — 4
30 — 30

Open to students in all courses except V. All instruction for this unit throughout the

fourth year ", given by Institute personnel.
M8312

First Term

Organization and Duties of Engineers . ......o00ivinenn 12—12
Administration, Supply, Equipment. .. ... vovvenivrran 9— 0
Musketry and Combat Principles. ... ....e.eeeesesss 24 — 24
MS322
Gerieral Constructionin War. ., ... civverrienernrerses e
Fi eld aud Permanent Fortifications. ... ... ... ... . ..., L
45 — 45
Civil Engineering — Course I
All Options
Third Year
Pirst Term
Reﬁuhr schedule with the following changes:
Military Science MS312, MS8322. ... ........coiuvans, 45 —45
General Studies tobe ... vvieviiiniiiiesiinnaians Go8
Fourth Year

No change from the regular schedule.

Mechanical Engineering — Course II
Third Year
Re}\l&igr schedule with the following changes:
Military Science MS312, MS322. . . .......couvrivuss 45— 45

First Term

Sacond Term

24 —24
21 —21
45— 45

Second Term

45 — 45
G3

Second Term

45 —4d

(Advised to take Machine Tool Laboratory in the summer {ul!omng the second year.)

Fourth Year

General Course
Reﬂlar schedule with the following changes:

Roads and Pavements 1'35. . ... ..vveeriveasnessrss 20— 25
(G98 and G3 required as General Studies.)
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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

Engineering Department.

Option 4
First Term
Regular schedule with the following change:
X:lid:

Roads and Pavements 1'85. . .. v, .cvevsenensarnnnsns 20—25

Mining Engineering — Course III. Option 1

Third Year

Rugl‘.:.lr;lr schedule with the following changes:
£

Military Science MS312, MS322. ..o vvvvvvrrerrenren 45— 45

Fourth Year

No change from regular schedule,

Metallurgy — Course III. Option 2
Third Year

Reﬁslfr schedule with the following changes:
M.ililary Science MB8312, M8322. ... ....00vvrerennss 45— 456

Fourth Year

No change from regular schedule,

Electrical Engineering — Course VI

Third Year
[ First Term
Regulgr schedule with the following changes:
mit:
dPiulitical Economy Eel31, Be32. . ..o vviysnsssioraass 45 — 45
d:
Military Science MS312, MS322. .. ........0.0000v.. 45—45
(G3 required as General Study in second term)
Fourth Year
Electrical Engineering, Principles of 603, 6'04..........., 90—120
Electrical Engineering Laboratory 672, ... 00 ivereninnrs 90 — 90
Engineering Laboratory 2821, ... .. 000 inuiueeieinasiens AT A
e R e et e e L W S e i .
Hydraulic Engineering 1'64. . .. ...ovirtrrrnnrrennnennes 45 — 00
Political Economy Ec31, Ec .. 45—45
TRBELE S e kb e
General Study GO8 .. 30—30
g S s o N 30— 30
330—405

735

Second Term

45 — 45

45 — 45

Second Term

45— 45
45— 45

75 —105
45 — 30
46— 75
45— 45

255

720
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ENGINEER UNIT — Continued

Electrochemical Engineering — Course XIV
Third Year

Regular schedule with the following changes:
Military Science MS212, MS322. ... ........oovvonnn 45 —456 45— 45

Fourth Year

Regular Institute schedule.

Engineering Administration — Course XV. Option 1

Third Year
First Term Second Term
Reﬁuiar schedule with the following changes:
Military Science M8312, M8322,....... Siiawsirarats e G040 45 — 45
Fourth Year
Re d]c=1“ schedule with the following clianges:
Croneral Study/CO8 BB i s ravsrvsvri o satsls i s sliivi el 30— 30 30 — 30
Option 2
Third Year
Reﬁular schedule with the following changes:
Military Science MS312, MS322. . ... vvviinnninninn 15— 45 45 — 45
Fourth Year
RLK\I[ET schedule with the following changes:
Goneral Study GOS8, OB i iv | bile s iivninie ssambivamsmyis s 30 — 30 30 — 30
Option 3
Third Year
R‘,‘{gl‘” schedule with the following changes:
Military Science MS312, MS322. .........c0einenns 45— 45 45 — 45

Fourth Year

Rc%ular schedule with the following chunges:
Add:
General Btudy' B8, @8, 5.1 vrs sy dieire s s sk eraaie s . 30 —30 30 — 30
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SIGNAL UNIT

Open only to students in Courses VI, VI-C, VI-A, VIII, 1X-B and XIV, All instruction
for this unit throughout the fourth year is given hy [nstltut» personnel. Students are
required to take for their R, O. T. C. course the required Institute subject, Electrical
Communication, two terms, 45 — 90 per term,

First Term Second Term
MS313 (M83131 for VI-C)
Signal Communication and Tactics, ... ... S IO T 45 —45 o
Mbﬁz3 (MS3231 for VI-C)
Codesiand Ciphers,/ Radio .« sviauivaiil syavisiasens e s N, 33— 33
Practical Signal Work in the TRETAT st e R Jd o 12—12
45 — 45 45— 45

Electrical Engineering —— Course VI

Third Year
Regluar schedule with the following changes:
mit:
]Pﬂlltlcnl Economy Ec81, Ec32....,...... SO 45— 45 45—45
Military Science MS313, MS323......... oo 45—45 45— 45
General Study G98. ...\ .00 0nnnnns 30—30 i b
(G3 required az General Study in the second term
Fourth Year
Electrical Engincering, Principles of, 603, 6" 04 90 — 120 756 — 105
Electrical Engineering Lalmmtnry a'72, o 00 — 80 3 B
Engineering Laboratory 2'621.......... 45 —30 55 %
) L o T I o T2 e Tl ) A 45— 175
Political Economy Ec31, Ee32,........... 45— 45 45 — 45
Principles of Wire Communication 6281, .. 45—80 o 53
Principles of Radio Communication 6'282. ., b L e 45 — 90
G G S S e e R T T A kST . 80— 0 I'?"
3454375 T.ZU
720
Electrical Engineering — Course VI-C
Third Year
First Term Second Term
Rr.:gu‘lar schedule with the following changes:
Military Science MS3131, MS3231. ............,.... 30 -=15 40— 15
(G3 required as General Study in the second term.)
Fourth Year
chular schedule with the following changes:
Electncal Engineering Laboratory 72T, ......... oo 120 —120 i v
E]ectrn al T‘ngmemng Laburatory BT srviass 90—190

General Study GO8. .. ..0.vusnnnnnns S e s 30 — 30 e an
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ORDNANCE UNIT

Open only to students in Courses II, Il VI-A, X, X-A, X-B and XV;.

First Term

M8314
Organization, Mission and PFunction of the Orﬂlnamu
e T AL H o AL QoA Ty R )
History of Developme: 11t of Ordnance , e T e | e (B
Laghti Artillery Materals oo von s cmans sosiavsnmaes s 10 — 10
MS324

Heavy Artillery Material.....coouvviiiiiinioainnines

Seeond Term

15——15

].’w ~!

All instruction for this unit during the fourth year is given by Institute personnel.

Mechanical Engineering — Course II
Third Year

Rvguhr schedule with the following changes:

Mahtar}' Science M8314, M8324....cvvvrviannrannns 15—15

First Term

Fourth Year

Dynamics of Machinies 228L. . ... vcvsivasaiivinsanyasin 30— 60
Electrical E ngm(‘ermp l.h\rru'nt-i of 6 40 ................. 60 — 90
Electrical Engineering Laboratory 6'85, ....... s e P 35
Engineering Laboratory 2'601T, 2008, ... . c. o cvevnianas . 30—230
Heat Engine urmv 3" '3 30 — 60

Heat Treatment 2'856 o] by
H\'rlmuh:‘Idu'l-:cmnglhll M AT P VIR T TN et 1 e E:)
Industrial Plants 2'781

Machine Design 2'71. 90— 0
Machine Tool Ln'nnrntnn' 2'052T . 80— 0O
Mechanics of F‘ngrmmrmv VI A o XD AR 2] R IR it o
Ordnance BENginesring 2188 o v it e sis s i s biae s sitsns b i o
Power Plant Design 2°58. . ... vvveerrnserionis s e ety o 55
’I';ﬁtiﬂg Materials Laboratory 235 ...... RO R i . 60—30

T e U L R At b St RS D B TSy b A
General  Stud) R R R e e e 30— 30

380—845

5

Metallurgy — Course III. Option 2
Third Year

Regular schedule with the following changes:
Add:
Military Science MS314, MS324. . ......0vinrs vvves 15——=13

Fourth Year

Same as regular schedule,

Second Term

15—15

30 — 45
30 — 30
80 — 0
i6—d5
30 — 60
90 — 30
80— 0

“'105°
30—30

720

15 —15
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ORDNANCE UNIT — Continued
Chemical Engineering — Course X

Third Year

Regular schedule with the following changes:

dd:
Military Science MS314, MS324. ... 0. vivivenanne. . 15—15 15— 15
Fourth Year
First Term Second lcrm
~\pp1[vr1 Mechanics 2'20T: . vvvvnivvsviiss R e e 60 — 120 B0
Caleulus, Applications of, M41T, it e ey a0 =00

Chemical Engineering 10°311T, 10° AR canay B60—B0 60 — 60
Chemistry of Powder and hxp]mwm B kA RS vk i% 30 —30
Electrical Engineering Laboratory 6'85................... 30 — 45 te JF
Electrical Engineering, Elements of, 6° -102'1 ............... 30 — 40 i i,
Engineering Laboratory 262, .. ... ...coveiriieiriinns e By I 60 — 30
Industrial Chemical Laboratory 1026, . ..00vvveiviennenes 105 — 30 o o
Optlnnnl Bludies ol il e ] (atlla A kA s m TN a a5 oS o o 30 — 60
Testing Materials Laboratory 2°37........000 0 5 rED % 20 — 10
by R T e B 3 B B e e A T SN M R R OB s SN DR KO 3 A o5 15— 0
il s P b s A e bV e ot BN e A A AL n A YT fa e raltatd S 3 255
General Study G98, G3. .. ... .ccvviann T O vesesss 80—30 30 — 30

375—345 720
720

Students admitted to Course X-A must take Analytical Chemistry 516 (B0—15
in the second term of the fourth vear and will omit optional studies (30-60) and take
Thesis 270 hours.

Chemical Engineering Practice — Course X-13
Fourth Year

Applied Mechanics 2°10T ... . ..cvveannaniins 36 —35 i i
Calculus, Applications of, M41T . e

Chemical Engineering 10'331, 10 341, 30 — 60
Electrical Engineering, Elements of, 6'41T .. 30—40 80 (0
(] L I S AT S A S o A S D A T A O SO e PR O L 48 — 72 ols "
School of Chemical Enmnecrmp‘ Practice 10'84, 10°85, 10°86
and Thesis...... S aAE Nt aCe T e e Ve TA e A A @ 10 — 10
610 1100

Engineering Administration — Course XV Option 2
Third Year

: . First Term Second Term
Rﬁxli'ﬁ?r schedule with the following changes:
ad;
Mitary Science, MS314, M5324. .. ...000eeiivinnns . 15—15 15— 156
[ore e T B R e A e S RO Y B NS O s LS 1 e RO 4 30 — 30
Fourth Year
Regular schedule with the following changes:
Omit:
TTHEBIS. \oiviereries Y Y ML S0 U B I T R R 3 10004 103 TE1C KO0 T ‘e 105— 0
Add:
Thesis. . ...y L I VDT G S S DS L it 00— 0
Ordnance Enmncer:m, L e R e AR 1S YT ) i 00 — 30

General Study G98......,..., A Aty verie 90— a0 i =S
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AIR SERVICE UNIT

Open to students in all courses in the Institute except Course V who can pass the
required physical examination preliminary to flying instruction, except that Applied
Mechanics 2'21 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 comse. Students in Course XV may be admitted under special eonditions approved

by the Head of the Course.
]

First Term Second Term
MS315 -
Organization and Administration. Navigation, Pursuit,
Attack and Bombardment. o.ovevsiesiinniirssininesy 5 —45 sovl
MS325
Observation and Artillery Liaison oo OO G 45— 45
45— 45 15 — 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.

MS5i15
Aero MobOTS. . v vvirennansssssnansrentatanisses e el eilD T4 e
Aerial Photography . ..covrarsreriins ) e 15— 15 O oL
Acronautical ENgineering .. oovrveesssanrinaresss veees 18—1D 90
M5425 i ]
Aecronautical Engineering, ... cuuvs e I L e

Civil Engineering — Course I.  All Options
Third Year

Rrgu}lnr schedule with the following changes:
Add:
Military Science MS3158, MS325. 0 vvvvuiiniiarecnes 45 —d5 45 — 45

Fourth Year

Regular schedule with the following changes:
Military Science MS415, M8426, .00 vue o A . 45—45 45— 45

Mechanical Engineering — Course II
Third Year

Reﬂ;l?r schedule with the following changes:
ds

Pirst Term Second Term

Milltaty. Science ME31E, MBA2E, . i rohms iyane 45 —40 45 — 45
GO9S 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:

Omat:
Testing Materials Laboratory 287.....0000000 Meretaanty 1 OO = 30 vel ww
Industrial Plants 2782, . vvvviecsisaninnraassnsinns Rir 60— 0

s diansl 4D = 4h 45 — 45

Add:
Military Science MS415, MS425. . v enivnine
Te ting Materials Laboratory 2'36.. ..
(G 8 and G3 required as General Stud
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AIR SERVICE UNIT — Continued
Mining Engineering — Course III. Option 1
Third Year

Re nil?r schedule with the following changes:
PNt

Military Science M8315, M8325. ... ! vevans 45—45 45 — 45
(G3 required as General Study m nctmd t- m]
Fourth Year
Regular schedule with the following changes:
Omit:
Thesis, i (3 S R R O ML R A RO 1T B SR TR TR 5
Add:
Military Science MS415, MS425. . . .. i v cvviivnriinnn 45— 45
TRESINL 0 vt rvinislon aieaos s s arsine s sanaiiaiedss LA ey iis
Metallurgy — Course III. Option 2
Third Year
I;oqular schedule with the following changes: First Term Second Term
d:
Military Science MS315, MS325. o o v v vvassnerisans . 45—45 45 — 45

Fourth Year

Regular schedule with the following changes:

Omit:
l’r(fu‘-hmna]lhctnr ....... T Y R OO L3t PN R Ak 20 vt s 120— 0
Nlhtnr\ Science M5415, MB425. ... v vvvvnwerinis: 46—45 45 — 46
A I ) P R R S P L s s Hrt kT 60— 0

Electrical Engineering — Course VI
Third Year

REHUIM schedule with the following charges:

ﬁlohht‘nl Eonomy BuB ] eI R s it s e b 45 — 45 45 — 45
Military Science MS315, MS325. .. 00 vvvvnirinann . 45-—45 45— 45
General Study Gos. cesses 80—30 33 e
(G required as General Study in second term.)
Fourth Year
Electrical Engineering, Principles of, 603, 804 .. .......u.. 90 — 120 75— 105
Electrical Enginecring Laboratory 6°72. ... 00vveiviniineres 90 — 90 ) o
Enginee m' Laboratory 2[‘.2]. T OO W O TR AL | T i 45 —30
1L L B N e o R fe e e e, ST e e 413 a0 45— 75

Hydraulic I ngineering 164

Military Science MS&415, M8425........... 3 3 . 45— 45
Political Economy B I R e R R 45 — 45
Thesis, i evis S O O e S TR A e A T s 180
345 —390
735 735

Electrochemical Engineering — Course XIV
Third Year

First Term Sccond Term
Rrxulﬂr schedule with th: following changes:

Military Science MS315, MS325,...... 45— 45 45— 4B
Fourth Year

Omit:
ijin: nal Studies
()( H
Uiptmr‘nl Studies S 60— 0 85—
ilitary Science M8415, MS425 v 46— 48 45
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CHEMICAL WARYARE UNIT

Open to students in Course V, X, XIV, XVi.

First Term Second Term
MB326 .
Organization and Duties of C.W.5. Personne!l and Materiel .. o0 4H —4b

Chemistry — Course V
Third Year

Chemical Library Technique 5'102. . ..,
Chemical Literature 5191, .. .....
Chemical Principles 5'651, 5652
Gas Analysis 531. .
Industrial C h(m!‘-tl\' 10202,
Military Science MS326 ...
Orgam(. Chemistry [, 5511, 5521
Organic Chemical Ia!:omtm y 5611,
Political Economy Ec31, Eci2.
Quantitative \mn’sas (2 & S
Special Methods 540.., ... ..

Fourth Year

All instruction in this year given by Institute personnel.
Chemical Principles 56 5

Caollotdal Chemistry
Chemistry of Powde
History of Chemistry 5
Industrial Chvml»tr) 1
Inorganic Chemistry 5
Research Problem
Testing of War Gas
“Thesis Reports 5°00.

45— 100 5 o
. 30—15

30 — 30

30— 30 o
90 — 90

L 45— o
. 180 —15 i
30 — 30

513

Thests: 6'08 ; « s« i siv At R S R e 345
General Study G958, G3 30— 30 30— 30
General Study . 3 1 30— 30 i o
Electives........... s oy~ e WS 60
735
Chemical Engineering — Course X
Third Year
Pirst Term Second Term
Applied Mechanics 2° 45— 90 45— 90
Chemical Principles 565 75— 90 75 — 490
Heat Engineering 2'467T, 2 60 — 105 30 —45
lnrlustn'.i Chemlslr 102027, (1 60 — 60
Military Science \IH.H(; ............ Saste 45 —45
Organic Chemistry 5511, 5521..... 0 AB 60 — 30
Organic Chemical Laboratory 5'613 ) o L 105— 0
Political Economy 15631, Ee82: .« oiiivsinnineasinsianis 45 — 45 48 — 45
390—375 360—105
765 765
Applied Mechanics 220T.......... 60 — 120 e i
Calculus, Applications of M41T . ... 30—080 3 ot
Chemical Engineering 100311T, 10°321T . 60— 60 60 — 60

Chemistry of Powder and Explosives 5 R e 0 s X 30 — 30

Electrical Engineering, Elements of 6'407T . 30-—40 T [

Electrual Engineering Laboratory 6 L 30 — 45 e X
ngineering Laboratory 2°62..,,.,.. A L e N LA - l'r() — 30

Industrznl “hemical Laboratory 10°26 . . . . 105 — 30

Testing Materials Lnbmatory 2:37... Ty i

Thesis Reports 10°15. .

0 1T ol e i S TS o 50 255
General Study G098, G3...........\.. cersaases 30~—30 30 — 30
e B P L AS ( E N e LSO e T W A A 30— 00

.i'IU—-l M)
720
*Time devotzd to option must be not less than 60 nor nuu 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, 5'16, 60—15
in the second term, and will omit Optional Studies 30—60 and take Thesis 270 hours.

Chemical Engineering Practice — Course X-B
Fourth Year

First Ierm Second Term
Applied Mechanics 2119T. .. ... Al atarer ey ate et aTatesstats I - e e v
Caleulus, Applications of MAIT. .. oviiiiiiiiiiiiiiiai, i o
Chemical anm ring 100331, lU Bty o P enavd eraca Vi s 30 — 60
Electrical I nunu.rmg. Elements of, G'41T AR o 7
General Btudy GOBL 1 30 ivaviamie ) obis v v s s sy
School of Cheinical Engineering Practice 10°84, 10°85, 10'86
(0 1S R T ) Fiig s Sl N e i R 46 ) 1010
610 1100
Electrochemical Engineering — Course XIV
Third Year
Regular schedule with the following changes:
Add:
MilitaryiSeionca MBB2AT i i s ah e aeiela et als fic 45 — 45

Fourth Year

Students will elect as part of their Optional Studies, Testing of War Gases, first term
a0 l(J and Chemistry of Powder and Explosives 557, second term 30-30.

Engineering Administration — Course XV. Option 3
Third Year

Regular schedule with the following changes:

Omit: ¥
First Term Second Term
d]d]vul Engincering 2'd4, 248, viis vl sivvianeiaiiasase 40—7T8 45— 175
Heat Engineering 2407, 2427 .. .0 ierinriaresioia . 60— 105 30 — 45
Military Science M‘a.uh Y Ao 4H-—45
Fourth Year
Regular schedule with the following changes:

Omit:
b1 T LA C Ry o B i i 120 —0

Add:
CIHEsI At A el aivaiataiu s (oia b uiiata i arbra e e ol Ria e VaTaPar AR palh Siy 90 — 0
General ‘31.!.\(]5 (&1 R e e Wt s ar 7y i e M TS S I SN Ss 30 — 30 30 —30

Chemistry of Powder and Explosives 557..........,. s i 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 practive in the field, the drafting-room
and the laboratory. The strictly professional work begins in the second
vear 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 Surveving, Vol.I,

1:02. Surveying and Plotting. Given in the summer between the
second and third years, covers the same ground as 1'00 and 1'01 somewhat
more briefly. Texthook: Breed and Hosmer's Principles and Practice of
Surveving, Vol. I.

1°03. Surveying. The methods of using the compass, transit, tape,
and level, in making planc surveys, are explained by lectures and by field
exercises. In the drafting room the computations and drawings necessary
to interpret and plot surveying field notes are made.

1'04. Surveying. At Camp Technology. Consists of 355 hours,
lectures, recitations, fieldwork and drafting. The fieldwork consists of

85
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plane, topographie, 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 for students in Courses I, IX-B, XTI and XV,.

It will not be given unless eight or more students apply, and is open
to all students having the necessary preparation. Textbaok: Breed and
Hosmer's Principles and Practice of Surveving, Vols, I and II.

1°06. 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 survevs 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 Asironomy,

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. Texthook: Breed and
Hosmer's Principles and Practice of Surveving, Vol. I1,

1'07. Geodetic Surveying. At Camp Technology, Given in the
summer between third and fourth years; it covers three weeks of field and
oftfice work anu 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 completeci the third year.

110, Surveying, At Summer Mining Camp, Dover, New Jersey.
Given during the summer between the seccad 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 Surveving, Vol, I

1°'1%, Astronomy and Spherical Trigonometry. Supplements 100
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-
ject sufficiently to serve as a preparation for the work in astronomy.
The class work in the latter includes the theory of spherical and practical
astronomy. The fieldwork is given at Camp “Technology and includes the
determination of latitude, longitude, time and azimuth with the engineer's
transit.  Textbook: Hosnter'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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114, 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‘16. 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 curyes 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., Texthooks: Ailen's Railroad Curves and LEarthwork; 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 fo the methods of staking out and computing earth-
work and masonry, Recitation work predominates, particulatly in the
first term, and many problems are assigned for solution outside and in the
classroom. The applications of this subject are further developed by
subjects 1'23, 1'24, So much of this subject as relates specifically to rail-
ways is omitted by students in Courses Iy and XI. Textbooks: Allen's
Railroad Curves and Earthwork; Allen's Field and Office Tables,

123, 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 nf the theory of curves and earth-
work developed in 1'21 and 1'22 to th2 solution of problems in hydraulic,
railway or highway construction.

1°25. Railway and Highway Engineering. Engineering organization
and duties, construction methods and estimates of cost for work below sub-
grade; including clearing, grubbing, culverts, drains, handling earth in
excavations am? embankments, masorry 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.

126, 1'47. 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, Tle 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
Muaintenance 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 1'21, 1'22, 1'26 and 1°27,

1:301, 1'302. Advanced Railway Engineering. A continuation of
the undergraduate courses in railway engineering, 1'26, 1'27, given to the
fourth year students in the transportation option. Special attention is
given to the desipn and operation of freight and passenger yards and
terminals; locomotive terminals; coal handling plants; electrification;
electric railways; interrelation of higlhway and railway transportation; use
of motor transport by railways. The principles of railway accounting,
rates and public regulation and contrel 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 Enginecring Association, and various other reporls an
periodicals.

1'311, 1'512. Advanced Railway Design. A continuution of 1'28
and closely correlated with 1301 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.

1'36. Roads and Pavements. An outline of the principles governing
the location, construction and maintenunce of roads, and the construction
and maintenance of pavements for city streets. Texthook: Agg's Con-
struction of Roads and Pavements,

1'36. Testing Highway Materials. Physical tests of various kinds
of road materials and discussion of their value in highway construction.

1'37. 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 Hizhway Transportation,

1'38, "Highway Design. A design for an improvement of an existing
road by substitution of improved alignment, grades and new pavement
suitable for assumed traffic,

1'39. 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 beams 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 first term are roof and bridge trusses of various forms,
In the second term the subjects treated are earth pressure; retaining walls;
masonry dams; arches of metal, stone and concrete; and the theory of
reinforced concrete design. The object is to train the student thoroughly
in the application of the principles of mechanics to the design of the more
common engineering structures, Texthook: Spofford's Theory of Structures.

1'421. Theory of Structures. A continuation of 1'41 intended for
students in the hydro-electric option ot 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 woik as applied to the determination of
stresses in structures, space framework and the determination of stress
in high building frameworks. Textbook: Spafford’s Theory of Structures,

1 Materials. Designed toacquaint the student with the properties
of the various structural materials used by the engineer, such as stone,
brick, cement, concrete, wood, iron and steel. Textbook: Mills' Materials
of Construction, Second edition.

144, Stationary Structures. A short course for s' lents in mining
engineering, designed to give them a knowledge of the andamentals of
the theory of structures. Texthook: Spofford's Theory of Structuyes.

1'46. Structures. Arranged for naval constructors. It is intended
to give some familiarity with problems met by structursl 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:
Spofford’'s Theory of Structures.

1'46, 1'461." Structural Design. Designing and partial detailing of
simple structures such as columns, roof trusses, footings, ete. Intended to
illustrate and amplify the work of 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, Abutments and Foolings.

1:501, 1'602. 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 developinent of careful, systematic and practical
habits of computation.

1:611, 1'612. Structural Design. Abridged from 1501, 1'502 and
especially adapted to the needs of students in L.

162, Structural Design. A drafting room subject similar in char-
acter to 1°501, 1'502, but much shorter and giving only an outline of
the subject.

163, Structural Design. A drafting room subject similar in char-
acter to 1°501, 1:502, but much shorter and giving only an outline of the
subject.

1'66. Structural Design (Advanced). Supplements Advanced Struc-
tures and illustrates the applications of the principles there studied. Much
of the time allotted to the subject is devoted to the determination of stresses
in suspension bridges and in arch bridges of both the hinged and no hinged

type.
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161, 1'662. 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 application, 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 modern practice. Texthook: Mimeographed Notes,
prepared by Professor Spofford; Textbooks by Various American and Ger-
man Authors; Monographs and Professional Papers.,

1'67. 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. Textboolk: Johnson, Bryan and Turn-
neaure's Modern Framed Structures, Part Il.

1'681, 1'662. 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: (@) 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 (¢) the underlying principles of the flow of streams
in open chanunels, (b) the art of making flow measurements, and (¢) 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) Scundings, 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,

152, Tfheoretical 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 ol 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 turbi:ies.

1'63. Theoretical Hydraulics. Comprises the essentials of 1°621 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 (Advanced). 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 1'62 are further elaborated and
discussed. An important feature of the subject is the study of the relations
existing between the performances of models and their originals, involving
the discussion of the laws of hydraulic similitude. The outside preparation
includes a certain amount of reference study in addition to the usual
problems and the writing of reports.

1'70. Water Power Engineering. This subject and 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).

171, Water Power Engineering. Continuing from 1'70 the ele-
ments of design of the main features of a hydro-electric development —
the dam, waterway and power house are studied. The work of this term
is also accompanied by drafting room exercises, consisting of computations,
reports and problems of design. Textbook: Barrows' Water Power Engi-
neering (in preparalion),

1'781,1'732. Advanced Water Power Engineering. This subject and
Water Power Design 1'851, 1'852 are based upon the undergraduate courses
in Water Power Engineering 1'70, 1'71. These two graduate courses, which
are supplementary to each other, have for their special object the study of
some water power site and the design of its principal features. An actual
power site is used for which survey data and other necessary information are
available. The following representative topies illustrate the scope of these
courses: (a) hydrograph (or mass curve) study of the storage effect; (4)
plant capacity and output; (¢) 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 modern and representative power developments ure
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 Waler
Power Engineering (in preparation).

7 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,
ete., 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. Texthooks: Melcalf and Eddy's Sewerage and
Sewage Disposal; Eicheverry's Irrigation Practice and Engineering, Vol, I,

1'76. Hydraulic and  Sanitary Engineering. Deals with the prin-
ciples and practice of securing adequate 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. Texthooks: 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. Texthook: Metcalf and Eddy's Sewerage
and Sewage Disposal.

1'78. Sanitary Engineering. Deals with the problems of securing
adequate public water supplies together with the theories and design of
water purification works. It includes rainfall and runoff studies, evapora-
tion, stream yield, computation of required storage, design of distributing
syvstems, earth and masonry dams, f{ILration plants, and the making of
sanitary surveys, studies of vital statistics and the prediction of changes
in population. Texthook: Turneaure and Russell's Public Water Supplies.

f'?g. 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 texthoolk 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; (¢) 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; (k) treatment of special trade wastes; (1) 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; () 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; (1) special problems treating waters
for industrial uses; (j) treatment of soft, colored waters; (k) friction losses
in sand; (!) low of underground waters; (m) design of lay-out as affecting
fire insurance rates, ete. Will not be given unless a sufficient number of
adequately ;::re ared students apply.

1'861, 1'862. Advanced Water Power Design. For description see
Advanced Water Power Engineering 1731, 1'732.

1'881, 1'882. 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 under 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 mstruction 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, ete,, 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. Maod-
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 lahora-
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 prodvcers, 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 {ollow 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 vear, 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 alieted 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. Textboolk: Elements of Mechanism, Schwamb,
Merrill and James.
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9:01. Mechanism. Abridgment of 2'00. Textbook: Elemenis of
Mechanism, Schwamb, Merrill and James.

2:011. Mechanism. Abridgment of 2:00. Textbook: Elements of
Mechanism, Schwamb, Merrill and James.

‘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.

2:06. 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, Texthooks: Graphical and Mechanical Compulations Part I,
Lipka; Notes and Lithographs, Mechanical Engineering Depariment,

‘06. Mechanism of Machines, Includes the lectures of 205,
olmitting 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
serew 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.

9:10. 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,
iumes and Mackenzie; Elements of Mechanism, Schwamb, Merrill and

ames.
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.

9121, Mechanical Engineering and Machine Drawing. Abridg-
ment of 2'12,

213, 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, zine plate and wax plate engraving and half-tone work, Text-
book: Working Drawings of Machinery, James and Mackensie.

2131, Machine Drawing. Abridgment of 2'13.

2'14, Miachine Drawing. Drafting-room exercises devoted to mak-
ing detail and assembly drawings, Textbook: Weorking Drawings of
Machinery, James and Mackenzie.
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216, Applied Mechanics (Statics and Kinetics). Resolution and
composition of forces by analytical and graphical methods; the laws of
equilibrium of force systems with their application in determining the
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;
alse 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,

216, 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. Applied 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 principles 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 LI, Fuller and Johnston.

918, 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. 11, 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: A pplied Mechanics, Vol. 11, Fuller and Johnston,

2:20. 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. 11, Fuller
and Johnston.,

2'20T. Applied Mechanics (Kinetics — Strength of Materials).
Includes parts of 2'15 and 220, Textbook: Applied Mechanics, Vols. I
and I1I, Fuller and Johnston.

2:201T. Applied Mechanics (Strength of Materials). Similar to
2:90. Textbook: Applied Mechanics, Vol, 1.1, Fuller and Johnston.

2:202T. Applied Mechanics (Strength of Materials). A short course
similar to 220, Textbook: Applied Mechanics, Vol. I, Fuller and
Johnston,
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221, 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. Textbooic:
Apphied Mechanics, Vol. LI, Fuller and Johnston,

2:212, Applied Mechanics. Covers part of 2:21, Texthook: Applied
Mechanics, Vol. 11, 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,

2:221. 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 11,
Fuller and Johnston,

2'261. Dynamics of Machines, A study of the forces and stresses
involved jin 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

2'264. 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.

2'266. Dynamics of Engines, Lectures on the inertia forces in air-
craft engines,

2'26. Mechanics of Engineering Application of the theory of
reinforced concrete to the determination of the stresses in beams and
columns; followed by advanced problems in mechanics, including the
determination of the stresses in moving parts of machinery, losses due to
friction, critical speeds, applications of the theory of least work, stresses
in transmission lines and tramways, problems in the design of ordnance
and others with which the mechanical engineer has to deal. Textbook:
Applied Mechanics, Vols, [ and I1, Fuller and Johnston,

2:27, 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 pr«)hlemq 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 desmn of 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 év_phed Mechanics, Veol. II, Fuller and Johnston; Ordnance
and Gunnery, Ischappat; Noles,

2:281, 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.

2:30. 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
1@3}1 the properties of the metals, Texbook: Matlerials of Construction,
Mills,

2:301. 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.

2-331, 2'332. 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
struc.ture and physical properties of metals used in torpedo construction,

2:241, 2342, Physxcal Metallurgy., For advanced students of the
graduate \'ear, 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,

2'343, 2'344. Physical Metallurgy. Consists of a series of confer-
ences dea{ing with recent developments in physical metallurgy. Topics
are selected from current journals or from work in progress in the laboratory.

2'86. Testing Materials Laboratory. Study of the behavior of
engineering materials under stress including tests of concrete and fabries.
Some attention is also given macroscopic examination of metals, micro-
scopic examination of non-metallic materials, stress analysis by means of
polarized light, and radiolog

2:36. Testing Matenaﬂi Laboratory. A study of the behavior of
engineering materials under stress, including tests of concrete and micro-
scopic examination of non-metallic materials.

2:861, 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.

2'362. Testing Materials Laboratory (Concrete). A study of the
materials used in concrete, hoth plain and reinforced; the selection of a
proper aggregate from materials that may be available, their treatment for
various purposes and methods of proportioning.

2:37, Testing Materials Laboratory., Methods of making physical
tests for the properties of materials.

2'371, Testing Materials Laboratory, Methods of making physical
%}eftz for the properties of materials, adapted to the needs of students in

2:381, 2'382, 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 ol 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 measurcment, ete,

2'391. 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 Handbaok, ool and Johnson.

2'392. 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 cofumns, stairs, floor openings, ete.

2:'393. 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 2391 and 2:'392.
The problem matter will be determined by consultation between the
instructor and the student,

2'394, 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 oy
the Steam Lngine, Peabody; The Temperature Entropy Diagram, Berry;
Problems in Heal Engineering, Miller, Riley, Berry.

2'41, 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, Texthook: Steam Boilers,
Peabody and Miller or Gebhardt, Steam Power Plant Engineering.

242, 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:
T hermodynamics of the Steam Engine, Peabody; The Temperature Entropy
Diagram, Berry; Problems in Heat Engineering, Miller, Riley, Berry.

2'43. 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 Engineering. Similar to 2:44,

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, Temperalure Entropy Diagram.

2:'461. 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
Entropy 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. Texthooks: 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.

‘47, 2471, Heat Engineering. A continuation of 2'46. 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 Plant Engineering.

2:48, Internal Combustion Engines. Oil engines and gasoline
engines adapted to the needs of naval constructors.

2'49. Refrigeration. A thermodynamic study of the absorption
refrigerating system, of the properties of various brine solutions, of prob-
lems encountered in the manufacture of ice, and in other applications of
mechanical refrigeration, A general discussion of the 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.

9501, 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.

2'602. Advanced Heat Engineering. A study of the variations of
surface coefficients, conductivities, ete,, 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 hoilers,
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.

261, 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 for the plant
for best economy consistent with dependability, including a study of
typical plants. Calculations of the sizes of apparatus and computations to
show probable fuel consumption and cost of operation will be made.
Third, a study of the buildings, especially foundations and structural work,
together with the principal calculations; fourth, the making of drawings
to include plan, elevation, and necessary sections to show the location of
apparatus and main pipe lines, These drawings will be sufficiently com-
plete in detail to make it possible to calculate. Fifth, the probable total
first cost of the plant and the operating cost. Textbook: Nofes on Power
Plant Design, Miller and Holt.

9'69. 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.

2601, 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, ete. It includes exercises in
valve setting, some hydraulic experiments and tests or simple steam
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engines, air compressors, pumps and internal combustion engines, A report
is re%uired from each student on every exercise.

'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.
ng.i_ and fuel analysis and heat measurements are given as a part of this
subject,

2'603. 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 chservations.
The several laboratory courses scheduled under this number for the various
options in Course II arc 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 2611, Tests
are run on steam engines, pumps, air compressors and fans, internal comni-
bustion engines, ete. 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,

2'613, 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 2601 in subject matter
but so arranged that the preparation requirements are less,

2'621, Engineering Laboratory. Covers parts of 2'611 and 2612,

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 1s required from each student on every experiment.

2:631, Engineering and Hydraulic Laboratory. Similar to 2'63 but
more time is devoted to hydraulic experiments.

2'64. Refrigeration Laboratory, A general experimental course on
refrigerating machines and experiments on heat transmission.

2'66. Power Laboratory. Exercises in the laboratory with outside
work on calculations and reports, The obicct 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,

'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 maintenauce 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
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study of reports of operating companies and engineering papers. Text-
book: S. A. E. Journal, engineering papers, companies' cost sheels, elc.

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 carburetic:, and ignition
systems studied. Investigations of detonation, distribution, vibration, etc.,
conducted. Effect of various adjustments and use of accessories on engine
performance obtained. Textbook: Manufacturers handbooks, enginecring
papers and reparts.

2:672. 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, ete., investigated, Acces-
sories tested. Preparation time devoted to design of test apparatus,
reports, and reading of current literature. Textbook: Manufacturers hand-
baoks, antomolive magasine, 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 fo 2:682, where complete tests are
made, Textbook: Manufacturers and Government Handbooks and Reporls,
S. A. E. Journals, elc.

2:682. Aero Engine Laboratory. A continuation of 2:681. Devoted
to the study #nd 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, elc,

2691, Aero Engine Laboratory. Lectures on the fundamentals of
aero engine construction, design, and operation and the study in the lab-
oratory of the aerc 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 prinziples 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 inotions and the determination of forces wherever possible,
Textbooks: Design of Steam Boilers and Pressure Vessels, Haven and
Swett; 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 stifiness and strength of shafting, belts,
ropes, fly-wheel stresses, force fits, journals, and bearings, together with
the stresses in moving parts, are studied at considerable length. A com-
plete set of drawings and caleulations for a complicated machine of the
above type is required. Textbook: Noles prepared for class.

2'711. 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 2'711 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 mackine 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.

2722, Machine Design. An extension of 2'721 with special reference
to complicated machines under dynamic load. The subjects of standard-
ization and duplication of machine parts are given special attention.
Textbook: Notes trepared for class.

2731, Machine Design. Lectuzes 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.

2:782. Machine Design. An extension of 2731 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
mmhir}lcd stresses are treated at considerable length. Textbook: Library
research,

2742, Machine Design, Advanced. An extension of 2'741 with
special reference to the stresses in turbine discs together with the design
and action of brakes, Textbhook: Library references.

2:'76. Machine Design, Advanced. Arranged for Ordnance Design,
United States Navy.

2:761. Machine Design. A thorough analysis of the stresses and
factors of safety in the power plant of the naval torpedo, including bear-
ings, gears, the action of combined bending and twisting and the distortion
of parts, Texthook: Library reference and noles prepared for class,

2:762. Machine Design. An extension of 2'761 with a special study
of the stresses in air turbine discs and the design of the necessary 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.
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2781, 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 “e considered in
selecting a suitable site for a given industry; (¢) the construction of the
foundations for an industrial plant; (d) the construction of a mill or shop
of the three followiug types, — slow burning mill-steel frame and rein-
forced concrete. Texthook: 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
}avatiories, stair-towers and safety appliances. Textbook: Notes prepared

or 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, ete.

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 design 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.

2811, 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 2'84, devoted to the
study of the effect of heat treatment on the metals used in the automotive
industry.

2'860. 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.

2:861. Fire Protcction Engineering. The growing demand for men
equipped with a knowledge of fire-proofing and fire-protective apparatus
renders it necessary 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 modern shops and mills may be safeguarded against
fire in the most effective manner. Textbook: Crosby-Fiske-Forster, Hand-
book of Fire Prolection,

2'863. 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
cffect on the efficiency of the engine.

2:864. 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.

2'866. 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.

2:86. 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
fabrics. The process is studied from the bale of raw material to the finished
cloth. In addition, thirty hours are applied to special work in the Textile
Testing Laboratory, involving the determination of the strength twist,
staple, elasticity, and moisture content of fabrics and yarn. The design
of a yarn mill and weave shed is taken as a problem and a complete set of
floor plans are calculated and drawn to fit the requirements. Texthook:
Noles prepared for class.

‘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. Ordnance 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
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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 Mabile Carriage Design.

2'892, 2'893. 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
i Built- Up Guns, Nulton; Ratlway 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,

2901, Forging. Similar to 2:90.

2'902. Forging, Similar to 2:90.

2'91. Foundry, Instruction is first given in cutting over and tem-
pering sand and the 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 i. f~llowed 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 lahoratory 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.; laying 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
supplemented by illustrated lectures on the construction and foundry
application of solid, split and loose-piece patterns; large complete, part and
skeleton patterns for floor, loam and sweep worlk; 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.

2:041, 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 cest 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, including centering straight and taper turning and fitting,
screw cutting, chucking, finishing, drilling, tapping, cylindrical grinding
plain and index milling and gear cutting,

2:951. Machine Tool Laboratory. Instruction in machine processes
and the use of hand tools is given by lectures and demonstrations, sup-
plemented by notes and textbooks. Each student is assigned problems
involving laying out work, both hand and pneumatic chipping and drilling,
filing and fitting cast iron and steel parts, alignment and babbitting of
bearings, scraping machine slides, steam pipe fitting by hand and machine,
hardness tests of metals with 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 2951, 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 Mackine Work, Smith.

2'961. Machine Tool Laboratory. Covers a small portion of 2951,
Textbook: Advanced Machine Work, Smith.

2'971., Machine Tool Laboratory. Covers a part of 2'051.

2'972. Machine Tool Laboratory. A continuation of 2971 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.

2'98. 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, ]gstimating cost of production is considered.
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2:081. 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 IIL

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 follz7, “he same studies for the first and second years; differ-
ences in the votions become marked in the third and fourth years.

There are two options. The first covers mining engineering, but it
is also sufficier.c1 s 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.

301, 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.

3:02. Mining Methods. A continuation of 301 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.

3:03. 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; inquiry into the principles of smelting
contracts. Textbook: Finlay, Cost of Mining.

8:04, 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.

6. Mining, Elements of. Designed for students in metallurgy,
geology, chemical engineering and others who arve 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: Voung, Elements of Mining,

8'061, 3'062. 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 malke 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,

3'08, Mining Practice. Given at the Summer Mining Camp at
Dover, N, J. Fivadays 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.
Texthook: Lindley, On Mines.

8'101, 3'102. 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.

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,

3'21. 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 mino-
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,

8:22, Ore-Dressing Laboratory. Offers the student an opportunity
to become familiar with the principles and actual operation of ore-dressing
apparatus, The class usually makes two mill runs, one on gold ore, using
stamps, amalgamated plate, vanner, classifier and canvas table, and the
other on a lead ore using trommel, classifier, jigs and tables. In addition,
individual tests are made on crushing machines, sizing screens, hydraulic
classifiers, magnets, flotation machines, etc, One very important part
of this work carried out by the student is the cleaning up, weighing,
sampling and analyzing of all the products, the computation of results and
the preparation of written reports which are discussed at the weekly
seminars,
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3'23. 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
Dressing,

3'241, 3'242, Ore Dressing, Advanced. Somewhat variable in scope
and time allotment, Devoted Lo lectures, conferences and assigned readings
in continuation of 3'21.

8'251, 3262, 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
fiotation as study of reagents, selective flotation, and application to
oxidized ores.

8:26. Ore Dressing, Economics. Conferences and problems involv-
ing the various factors of equipment costs, operating cost, efficiency of
operation and profit.

3271, 3'272. 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,

8'31. 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
fsultﬁ‘ and the neatness of work and of notes. Textbook: Bughee, Fire

ssaying.

'32. 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 mare apply.
Textbook: Bugbee, Fire Assaying,

3'331, 3'332. 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
libraty 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.

8'411. Metallurgy: Copper, Lead, etc, The lectures are given
simultaneously with 3'41. The 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 zinc, aluminum, fuels and refractories, The laboratory work is




112 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

confined to twenty-five hours, Textbooks: Hofman, Metallurgy of Copper;
Metaliurgy %Lzaa; General Metallurgy, Zine and Cadmium.

3:42, etallurgy: Gold and Silver. The principles of the subject
are covered in thirty lectures, The laboratory work and problems are in
connection with the lectures, and the results are discussed in weekly
seminars.

343, Metallurgy: Iron and St2el. The physical and chemical
properties of iron, steel and alloy steels, and the production and treatment
of pig iron, cast iron, wrought iron, steel, ete. 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.

3'431. 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. Texthoolk: Stoughton,
Melallurgy of Iron and Steel.

3'432. Metallurgy: Iron and Steel. The class work is simultaneous
with 3'43. Library work and plant visits are omitted. Textboolk: 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
electro-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, Zine and Cadmium.

3'46. Metallurgy, Heat Treatment of Steel. Takes up the heat
treatment of steel and includes some discussion of furnaces and equipment.
The lectures are supplemented by plant visits and library work covered
by seminars and reports.

3'46. Metallurgy of Common Metals. Designed for engineering
students who do not expect to practice metallurgy as a profession. It
consists of three lectures per week and treats at varying lengths of iron
and steel, copper, lead, zinc, aluminum, antimony, tin and nickel. The
discussion covers sources, methods of extraction, physical properties of
metals, principal uses, origin and effect of impurities, refining, industrial
alloys, etc. Elective in third or fourth year,

3'501, 3'502. Metallurgy: Iron and Stecl, Advanced. Class work,
conferences, plant visits and library work, aiming to supplement and to
give a more detailed knowledge of the subject than is possible in the
undergraduate courses.

3'611, 3'-612. Metallurgical Plant Design. Aims to make the student
conversant with some construction details of metallurgical plants. Involves
the fundamental caleulations 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,
: 3621, 3'622. General Metallurgy, Advanced. A combination of
class work, 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 brancles,

3631, 3'632. 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, ete,
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366, Metallurgical Plants, Jrafting room, library and conference
work. Details of apparatus, plantrrangement and operations are studied
and 1. resented at occasional semin's.

. 360, Plant Visits. Consistof one week spent in visiting metallur-
gical plants in New Jersey and Eaern Pennsylvania. It is required of men
expecting to register for Metzllury 3°41, 3'411, 3°43, or 3431, They will
meet an instructor at a designatedlace about one weelk hefore the opening
of the fall term,

361, Metallography. (laroom and laboratory work. Covers
the properties of metals, the mstitution of alloys and metallurgical
compounds, and the influences s thermal treatment. The laboratory
exercises cover the preparation =d microscopical examination of samples
of different grades of iron and stel, and of some of the principal industrial
non-ferrous alloys; they includ the study of changes in structure by
mechanical stress and heat trctment, and the preparation of micro-
photographs. Textbooks: Desch Metallography; Hoyt, Metallography.

3:651, 3'662. Metallograpy, Advanced. A “combination of con-
ference, reading and laboratorywork for students who have had under-
graduate work in metallograpl and wish for more detailed study in
separate branches of the work.

ARHITECTURE
(Including the Divion of Drawing. See page 169.)

Two professional optionsire offered by the Department: (1) Archi-
tecture, (2) Architectural Enmeering. The graduates of each option are
equipped to assume their diering professional responsibilities entirely
independent of one another, fough modern practice will frequently bring
them together with a better inderstanding of the other's problems than
would have been possible whout the background of courses that they
have taken in common,

The teaching of these tvo 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 eitler option with the impression that they were
qualified to assume the obliations of the other,

Certain subjects are oviously 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 twilding consruction, The more highly specialized subjects
pertaining tc the distincive characteristics of the two options are neces-
sarily taugh? separately.

In all professional vork the methods of instruction are, so far as
possible, individual, Ewn in such subjects as Architectural History and
BEuropean Civilization md Art, which must be presented in the lecture
room, written exercisesand required personal conferences keep the inatruc-
tor in touch with the jrogress of each student. In the subjects of Design
and Freehand Drawn; individual eriticism and correction form to a very
large extent the basisof instruction.

‘As we believe thit 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 taining 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 wmsidered quite as trustworthy a
measure of a student's development anmpower us are the formal exami-
nations,

The student is strongly advised to send a part of the summer vaca-
tion in an office, The experience that hgets there of practical problems
and conditions will be a great aid to hima g clearer understanding of the
value of his school worlk,

4012. Freehand Drawing. Elematary instruction in ecareful
observation and accure e sketching in encil from simple models and
simple architectural det ils. Accuracy of roportion, simplicity of presen-
tation, and unity of the whole are emphaged

4021, 4'022, Freehand Drawing. Aontinuation of 4'012. Includes
drawing from the cast and architectura ornament in charcoal and in
wash; also quick sketching direct from thauman figure.

4'031,4°082. Freehand Drawing. Aontinuation of 4'022. Drawing
from the nude, memory drawing, and dir:t pen-and-ink sketching from
the figure

4'041, 4'042, Freehand Drawing. A sntinuation of 4'032, Drawing
fi'm'r;?J the nude, memory drawing, and diret pen-and-ink sketching from
the figure.

4'061, 4'062. Freehand Drawing and jecorative 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 sketchirs from architectural subjects.

4'06. Graphics. The fundamental cneeptions of orthographic
projections and fundamental problems on lies, planes and solids with
supplementary exercises in the application ofthe principles of descriptive
geometry to problems of an architectural natre. Given by short lectures
and individual classroom instruction, Textbol: Kennison and Bradley,
Descriptive Geomelry,

4071, 4'072. "Modelling. Aims primaril to develop the student's
sense of a third dimension in his study of aschitectural composition.
Given by means of sketch exercises in modelingwax upon a given program
of an architectural character.,

4:081, 4'082. Color; Theories and Exercses. Aims to familiarize
the student with the various theories of color, bth seientific and ®sthetic,
and to give him practice in the use of color., Give by lectures and exercises
in the nature of architectural design problems 1 ‘which the dominating
interest is color.

4'091, 4'092, Color; Theories and Exercies, A continuation of
4081, 4082, the , v ms being of a more advancd character,

4'11. Shades & 4+ Shadows. Planned to give the fundamental
knowledge necessary for casting the conventiona thadows employed in
architectural design. Given by means of drawing-rom work in the nature
of test exercises based on textboolk preparation. fovers the application
of descriptive geometry methods and also short mthods of construction
useful in practice. Texfbook: Notes on Shades and Shiuows, H, W.Gardner.

4'12. Perspective. Lectures and classroom aercises. Considera-
tion is given to the fundamental phenomena of apjearance, the general
theory of conical projection and its application to perpective, the method
of revolved plan upon which all shorter methods are based, curves and
apparent distortion, The subject is continued with ‘e study of direct
division, direct measurement, relations between lines and points in the




CATALOGUE 115

vanishing-point diagram, the cubic system, method of perspective plan,
and shadows. Textbook: Principles of Architectural Perspeciive, Lawrence,

4'20. 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 during his
vacation periods.

421, Office Practice. An analysis of the methods followed in
architects’ offices in the preparation of plans and specifications as well
as details for a good building, accompanied by weekly visits to such a
building under construction in or near Boston.

422, Office Practice. For description see 4'20.

4'241, 4242, 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, ete., with whom
he has to work in the practice of his profession; also the relations that
should exist between the architect, his professional organizations and the
community in which he lives, References are made to legal handbooks
upon the laws governing architecture and building, and to the various
documents that are issued by the American Institute of Architects. The
students are encouraged to take part in the discussions and to express
ther personal opinions. Textbooks: Handbook of Professional Practice,
American  Institute of Architects; Law of Architecture and Building,
Clinton H, Blake, Jr.

4'26, Estimating. Designed to give the students some knowledge
of the methods used 1n making estimates of cost as applied to building.

4:311, 4'312. Theory of Architecture. Lectures supplementing the
various courses in design and closely related to them,

4321, 4'322. 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 desizn performed as part of
the work in design.

4'331, 4332, Theory of Architecture., A continuation of 4'322,

4411, 4'412, Architectural History. A series of lectures, illustrated
by the stereopticon, covering the periods of Egyptian, Assyrian, Persian,
Gieek and Roman architecture, Supplemented by reference reading and
sketching.

4'421, 4422, 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
racal, economic, religious and political elements in this development
are carefully traced, and upon the background thus gained the art of
eack successive epoch is studied and general wmsthetic principles are dis-
cuseed. 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
worls and casts contained in the Boston Museum of Fine Arts. Text-
books: Breasted, Ancient Times; Tarbell, Greek Art.
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4471, 4472, 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.

4'62, 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 résumé 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 Plarning. Intended to
acquaint the students with the principles characteristic uf problems peculiar
to the landscape architect and town planner, the purpose being to so equip
the architect that he may the better codperate with either enuineer 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: Esquie, Five Orders of
Avrchitecture.

4721, 4722, Design II. A continuation of 4'712 and includes the
beginning of the study of principles of architectural composition by means
of problems, Texthook: Gromort, Elements of Classic Architecture.

4:731, 4'732. Design III. 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,

4741, 4'742. 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 Bachclor of Science in
Architecture,

4'761, 4'762. Design V. A continuation of 4742 in methods the
character of the problems being of an advanced nature, Tt includes the
preparation of the thesis required for the degree of Master in Architecture.

4:781, 4'782. Planning Principles. Recognition that good plaining
is based upon a logical relation of the parts of a building to one anotaer 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 bulding
construction, the typical forms of elementary structures, and some idea
of arrangements and proportions imposed by the use of 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.

4812, Constructive Design. A continuation of 4'811 including
simple steel framing, the plate girder, and the elements of design in rein-
forced concrete. Textbovk: Mimeograph Noles.

490, Structural Drawing. Intended to supply the preliminary
knowledge of structural steel shapes and familiarity with the use of steel
handbooks necessary for the study of structural design, and to give some
practice in drawing. Some elementary computation on the properties
of sections is also included. Advantage is taken of opportunities to view
the work of the template and fabricating shops in one or more visits to a
structural steel plant. Typical shop drawings of a structural steel building
frame are made, including the details of a plate girder. Textbook: Mime-
ograph Noles.

4'911. 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 Noles,

4'912. Structural Design. A continuation of 4'011 including the
analysis and design of a wooden rosf truss. Textboolk: Mimeograph Noies.

4921, 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 4'021 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 scieatific 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 Course 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 worlk
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.

6:'00e. Chemistry (Entrance). For description see General Informa-
tion Circular,

6'01, 602, 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 i 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.

6'06. Inorganic Chemistry, Aims to study in a comparative way the
rhysical 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.

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.

6'09. Theories and Applications of Catalysis. The lectures will
include a critical discussion of our present knowlédge 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,

610, OQualitative Analysis. Intended to emphasize the principles
involved in chemical analysis, to broaden the student's knowledge of
inorganic chemistry, to develop deductive reasoning power and to give
practice in manipulation. After a series of preliminary experiments,
illustrating principles and giving practice in writing equations, the student
is required to analyze unknown industrial products such as minerals, pig-
ments, slags and alloys. The student reports not only upon his qualitative
results, but also upon the proximate amounts of cach 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 Chemisiry, Vol. I, Tread-
well- Hall.

6°101. Qualitative Analysis. Similar to 510 except for reduction
in the hours of laboratory exercise,

6:11. Qualitative Analysis. Abridgment of 510 designed for
students not specializing in chemistry,

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 worl; 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-
Evela?alfsg}‘; ’I_‘etxtbo?}c: %‘lm"f”ﬂ; Analysis, Talbot; Calculations of

nalytica emastry, Hamilton andimpson; Analyti Tiemistry. Vi,
IT, Trosdueil. Holt, | pson; Analytical Chemistry, Vol.
0’121, Quantitative Analysis. milar to 512 with slightly increased
time assignment.

6'18. Quantitative Analysis. continuation of 512 dealing with
gravimetric analysis. ! ;

6181, OQuantitative Analysis. nilar to 513 with slightly decreased
time assignment.

6'132. Quantitative Analysis, ridgment of 5'13,

6'14. Quantitative Analysis. Tiprinciples invelyed in the methods
of analysis are discussed in detail ance applications oi “hese principles
to problems other than those being rried out by the stutapt in the
laboratory are also considered,

The laboratory work includes theialysis of silicates, minerals, o1,
alloys and industrial products. The struction is primarily to fit the
student to judge intelligently of theiaptability and accuracy of the
processes employed, rather than to fursh detailed directions for specific
analyses, and to afford him some geral experience with the methods
employed for the accurate and rapidontrol of commercial products.
Texthooks: Quantitative Analysis, Fay Analytical Chemistry, Vol. II,
Treadwell- Hall,

6'16. Analytical Chemistry. Arrared for fourth year students who
are admitted to X~A, The lectures git instruction in special analytical
processes which are met with in planpractice. The laboratory work
affords experience in rapid, accurate, comercial methods and is designed
to train a small group of students to cav on efficiently a large number of
analyses of the same kind without specl or expensive apparatus, and to
meet laboratory conditions of the praijce school in X-A. Textbook:
Special Notes and References.

6'17. Methods of Electrochemicd Analysis. The theoretical and
practical applications of electrochemicy analysis, including electrolytic
separations, conductometric and potentinetric determinations and some
electrolytic syntheses, Particular atietion is paid to electrometric
titrations and to various other oxidibn-reduction and precipitation
methods.

6°18. Advanced Qualitative Analyis. Includes the testing of
methods and procedures used in the detectn of the less common elements,
such as tungsten, vanadium, molybdenum: palladium, cerium, ete., which
are not provided for in the usual scheme of qualitative analysis. Some
commercial products containing these rasr clements are analyzed and
particular attention paid to the interpretaon of the results.

6'191. Chemical Literature. The pupose of the subject is to encour-
age the reading of current chemical liteature in German and French.
A textbook in German is used as a basis or most of the recitations and
particular attention is paid to the chemicl meanings rather than to the
exact literal translation, Students are rquired to read current articles
in both French and German periodicals anemake reports on the chemistry
involved. Some practice is given in lookng up chemical topics in the
literature,

5'192. Chemical Library Techniqgue Designed to acquaint the
student with the journals, books, patents, mvernment 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, inorganic, organic, theoretical
and industrial chemistry, instruction ia modern library practice and
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methods of abstracting and indmg will be offered, illustrated with
numerous practical problems to giropportunity for training in the actual
use of library facilities. !

65'20. Water Supplies. Labctory practice in the chemical examina-
tion of potable waters and of sewss; and lectures in which the methods
of analysis and the sanitary sificance of the results are discussed.
Texthook: Woedman and Norton,ir, Water and Food.,

621, Industrial Water Anals. 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. :

6'22. Water Supplies and Vstes Disposal. The chemical problems
involved in modern methods of ection and treatment of potable waters
and the dispose! and the puristion of wastes. Textbook: Woodman
and Norton. Air, Water and Foo

§:2F Chemistry of Foods. in introduction to the methods generally
em-myed in determining the aracter, purity and nutritive value of
common food materials, The cent, character and legal status of food
adulteration are discussed, andnalyses made of typical food products.
Textbook: Woodman, Food Anaiis.

6261, Chemistry of Foods Abridgment of 5'25.

6'26. Food Analysis, Advaed. Illustrates the manner of attacking
the chemical problems arising | connection with State and municipal
food control. In addition to e laboratory practice, each student is
expected to present in conferee a detailed written report concerning
some particular food material,ts forms of adulteration and the most
rapid as well as systematic maod of detecting them, accompanied by
actual figures obtained in theaboratory., Some attention is devoted
also to the system of food inspzion and to a critical study of methods
of food analysis, Textbook: Wodnan, Food Analysis.

627. Chemistry of Planfind Animal Life. The physical and
chemical properties of substancs occurring in plants and animals, such
as fats, carbohydrates, proteinspirin and pyrimidine derivatives, antho-
cyanins, and allaloids will beonsidered, together with the chemical
reactions by which these substnes are syntiesized 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 codrdina-
tion, chlorophyll, hamoglobin fertilizers, chemotherapy, chemical struc-
ture and pharmacological actin, the rroximate analysis of plant and
animal products, and the elerents of toxicological analysis will also be
considered. Reports of assigne topics will be required,

629. Optical Methods. Standardization of saccharimeters by
quartz-plate readings; deternmations of specific rotary power, double
polarization, the quotient of urity; and practice in the calculations of
optical analysis, with special tferénce to the use of the polariscope and
refractometer as applied to suars, starches, essential oils and the like,
Textbook: Rolfe, T'he Polariscee in the Laboratory.

0'30. Proximate Analysis The student selects a subject, consults
the literature relating to it, prsents 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, paintspeper, inks, rubber, soaps, tanning materials
and the like, The subject is d:signed to develop a critical spirit of inves-
tigation, rather than merely tcstudy the technique of analytical methods.

6'31, Gas Analysis. Cwmsiders the qualitative and quantitative
analysis of the various gases, tie technical analysis of commonl‘y 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.

5:32. Gas Analysis. The analysis of gases, with the use of methods
and apparatus which admit of a high degree of precision.

5'33. Testing of War Gases. Embraces the manufacture and testing
of the different war gases and of absorbents therefor.

5:34. Engineering Chemistry. Designed to give the engineer an
insight into the chemistry involved in the production and use of illuminating
gas, alcohol, paper, ink, leather, rubber, animal, vegetable and mineral
oils, paints, varnishes, starch, sugar and explosives, Textbook: Rogers,
Elements of Indusirial Chemistry.

5'36. 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:'36. 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 wauerwriter, 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. Textbhook:
Blanchard, Highway Engineers' Pocket Book.

540, Special Methods. Use of the micrascope, polariscope and
saccharimeter, refractometer, viscosimeter, turbidimeter, nitrometer and
precision centrifuge, and a study of their application to problems in tech-
nical practice. Neostyled Notes.

542, 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:
Williams, Metallography; Fay, Microscopic Examination of Steel.

2 Metallography. Similar to 542 but with less laboratory
time.

5'44. 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.

6'60. Organic Chemistry. (Brief Course.) For students who will
not pursue the study of organic chemistry further; it includes a general
discuesion 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,
Qutlines of Organic Chemisiry.

B'601. Organic Chemistry. Lectures same as for 550 but includes
in addition one conference-recitation hour per week,

6'61, 5'62. 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 Chemisiry.

6511, 6'621. Organic Chemistry I, Clogely associated with 551 and
552 and differing only in the greater emphasis placed upon compounds of
military importance.
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6'631, 6'632. Organic Chemistry II. For admission to this subject
students must have completed satisfactorily a year's work in organic
chemistry. The important principles of the science are emphasized from
a more mature point of view than is possible when the subject is approached
for the first time,

6'64. Organic Chemistry III. Primarily a graduate course. Sup-
plements the instruction received by students who have the equivalent
of Organic Chemistry I. Tmportant topics, varied from year to year, are
presented in lectures accompanied by assigned reading and discussion,
Textbook (recommended, but not required): Meyer and Jacobson, Lehrbuch,
Volume 11, part 3.

6'66. 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, Texthook (recom-
mended, but not required): Mulliken, Identification of Pure Organic
Compounds.

6'66. Industrial Organic Chemistry. A comprehensive survey of
the industries in which organic chemistry 1s employed. The use of chemical
literature in following the course of recent investigations will be considered,
Details may be obtained by consulting the instructor,

6'67. 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,

6681, 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,

b6'682. Chemistry of Dyes. Illustrated lectures on the organic
chemistry of the synthetic dyestuffs and their intermediates, S mthetic
methods, physical, chemical and tinctorial properties, structure, classifica-
tion, and the development of the color industry are systematically treated.

6°69. Determination of Chemical Constitution for Organic Com-
pounds. Aided by numerous illustrative problems drawn from classic
researches, many of the more practical general rethods for establishing
the exact constitution of organic substances of previously undetermined
chemical structure are thoroughly discussed,

6601, 6'602. Journal Meefing in Organic Chemistry. The instruct-
ing corps and graduate students in organic chemistry meet once a week
to diseuss current publications,

661, 6'612, b'62, 6'622. 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 gives drill in combustion and the methad of Carius,

6611, 6'613, 67621, 6'623. Organic Chemical Laboratory. Closely
associated with 5'61 and differs from it only in the emphasis laid upon
compounds of military value,

6614, 6624, Organic Chemical Laboratory. Laboratory practice
illustrating both synthetic and analytical organic chemical” methods,
accompanied by conferences for discussion of work,

16. Organic Chemical Laboratory. Laboratory practice based
upon theoretical instruction given in 550, The kind and quantity of
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work is widely varied, according to the professional course which the
student is pursuing.

6'631, 6'632. Advanced Organic Laboratory Practice. Special
methods, Synthesis, Includes catalytic reduction and dehydration,
triphenyl methyl, use of ultra violet, micro experiment, ete. Illustrates

rinciples discussed in 652, Questions are based on references to the
iterature,

6'651, 6'662. 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 energy 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.

6'66. Chemical Principles. A continuation of 5652, conducted in
the same general way, The principles of electrochemistry and of ther-
modynamic chemistry are developed from the free-energy viewpoint,
The topies considered in electrochemistry are: the electromotive force of
valtaic 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,

6671, 6:672. Chemical Principles, Open only to graduate students
from other colleges who have already taken a descriptive course in physical
chemistry, which is not accepted as the equivalent of 5652, 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 5651, 5652 and 566, but is adapted
to the more advanced viewpoint of the graduate student, Textbook:
Noyes and Sherrill, An Advanced Course of Instruction in Chemical
Principles,
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668, 6'681. 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 principles 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.

6'701, 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
sEaﬂ' will be admitted to the course after consultation with the instructor in
charge,

b'71. Physical Chemistry Seminar. The classes are of an informal
nature and include discussion of the assigned reading. Many topics are
brought up to date by assignments in the current literature. Certain topics
chosen entirely outside of the text are considered in relation to physical
chemistry as a whole. The subject is given only in case a sufficient number
of students apply in time to arrange for it,

6'721, 6:722. Thermodynamics and Chemistry. Mainly for students
taking physical chemistry as a major.,

6'731. 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 caleulated at different temperatures. Textbool: Lewis
and Randall, Thermodynamics and the Free Energy of Chemical Substances.

6732, 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,

6:741, 6°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.) Texthook: J. H. Jeans, Dynamic
Theory of Gases.

6'76. 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.

6761, 6°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,

6'771, 6'772. Conference on Current Literature in Physical Chem-
istry, Reading and class discussion of books and articles dealing with
tlille more recent developments in physical chemistry and related topics in
physics,
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6'78. 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.

6'79. Radiation Chemistry. Lectures, The quantum theory is
presented and developed from the point of view of the chemist. References:
Foote and Mohler, The Origin of Spectra; Lewis, The Atom and the Mole-
cule; Current Journal Articles.

6801, General Chemistry. Lectures on the fundamentals of inor-
ganic and of organic chemistry, the gas-law, vapor density, electrolysis,
the mechanism of reactions, ete, 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
progesses, 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. Texthook: Modern Inorganic Chemistry,
J. W. Mellor; Organic Chemistry, J. F. Norris.

6'802. 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 flashless 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: Printed Notes, Course of Instruction in Powder and
Explosives, Davis,

6'81. General Chemistry Laboratory. To accompany 5801 and
5802, Exercises in general inorganic 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. Ome or two afternoons will be devated 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.

6:82. Physical Chemistry. Elementary work in which special
emphasis is placed upon selected topics in physical chemistry which are of
interest to enginecers; such as the application of X-rays to crystalline
Structure, Metallography and Photo-elasticity. Textbook: Millard,
Physical Chemistry for Colleges.

6:83. 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,

684, 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 Atc ic Structure
and Spectral Lines,
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5'86. Theory of Solutions. A study of recent attempts to relate the
properties of solufions 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, orgaiic or
physical chemistry, as he may prefer,

5:93. 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.

6'956. Thesis. (Course V.)

6:96. 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.

'991, 65'992. Research Conferences in Physical Chemistry. The
investigations in progress in the laboratory are presented for discussion.

6993, 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. Codrdinated
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, ecotymy 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 opportunity for graduate students to carry out
original investigations. The 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
electrica! engineering.

In Coarse 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, Frinciples of Electrical Engineering.
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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 construction 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
Currenls; 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 Alier-
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.
Texthooks: 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 2ering (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 worl,
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. K. Lawrence, Principles
of Alternating Currents and Principles of Alternating-Current Machinery;
W. V. Lyon, Problems in Electrical Engineering and Problems in Aller-
nating-Current Machinery,

6°09. Principles of Electrical Engineering (Alternating-Current
Machinery and Electric Transmission). Recitations and supervised
problem work, Continued study of alternating-current machinery and
problems 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 codperating company,
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6'102. Principles of Electrical Engineering (Magnetic and Dielectric
Circuits), Last part of 6'00.

6'103. Principles of Electrical Engineering (Direct-Current Machin-
ery). FBirst'half of 6:01. Given at works of cooperating company.

6'104, Principles of Electrical Engineering (Direct-Current Machines
and Principles of Alternating Currents). Last half of 601 and first part
of 6'02.

6:106. Principles of Electrical Engineering (Alternating-Current
Principles). Pirst part of 602, 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 cooperating company,

6'111. Principles of Electrical Engineering (Electric, Dielectric and
Magnetic Circuits). Similar to 6:00. Textbook: Timbie and Bush,
Principles of Electrical Engineering.

6'112. Principles of Electrical Engineering (Direct-Current Machines.,
First part of 601, Given at the works of codperating company.

6'118. Principles of Electrical Engineering (Direct-Current Machines
a:f:ld OPQrinciples 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 codperating company.

6116, Principles of Electrical Engineering (Alternating Current
Machines). First part of G'03.

6118, Principles of Electrical Engineering (Transmission). Last
part of 6:03. Given at the works of the codperating company.

6'117. Principles of Electrical Engineering (Transmission). First
part of 6:04.

8'20. Electric Transmission Equipment. Design, construction and
characteristics of the equipment employed in the transmission of electric
power.,

6'21. Industrial Applications of Electric Power. ILectures 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,

6'221. Central Statiyns. 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.

6222, Central Station Design. Lectures dealing with the design,
construction and operation of electric-power generating stations, accom-
panied by relevant problems in engineering economics.

623, 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,

6261, 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,




CATALOGUE 129

6262, 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, Illwminating Engineering.

6281, Principles of Wire 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.

6'29, Storage Batteries. Theory, construction, care and application
of storage batteries. Fifteen lectures. Given in one term of fourth year if
applied for by six or more students.

6:301. 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
coeflicients.

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 clementary
circuits in the transient state with special reference to the conditions met
with in signalling. It covers in an elementary 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.

6:311. 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,

6'312. 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 telephony.

6'32. Principles of Electrical Communication. The general circuit
theory as related to radio. Some time is spent in the discussion of high-
frequency sources which is followed by a discussion of 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.

6'331, 6'332. 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
Noles, 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. Texthook: 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,

6'43. Generation and Distribution of Electric Energy. Lectures
dealing with the thermal, economic and electric principles of 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.

%3'{44. Electric Transmission and Distribution of Energy. Analysis
ot the electric circuit and the problems ot transmission and distribution of
electric energy.

6'46, Alternating Currents and Alternating-Current Machinery,
Principles of alternating currents and alternating-current machinery with
special reference to mechanical and naval problems. Given especially for
students in Course XIII-A. Textbook: C. L. Dawes, A Course in Electrical
Engineering, Vol. 11,

6'46. 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 of machin-
ing of metals, with consideration of duty cycles and economics of motor-
ization,

6°47. 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,

6'601, 6'602. 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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6'611, 6'612. 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 diagrame. 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,

6'621, 6°'622. Alternating-Current Machinery. Deals with the
analysis of the performance of alternating-current machinery under balanced
and unbalanced conditions both in the steady and transient state,

6'631, 6'632. Organizaticn 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 thiz 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 public service companies compared with those in uidinary businesses
with which the general public is more familiar, In the latter particular
attention is given to the relations of assets; the turnover of canital, 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 intenticn 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 whe iave to do with engineering and administration in association
with public service companies.

6'641, 6'642. Power Stations and Distribution Systems. Lectires
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.

6661, 6°662. 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
by lectures and discussions designed to supplement the test. Special
attention is paid to a mathematical rather than a general treatment of
tlée v?irious topics. Stress is laia 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,

6'661, 6'662. 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°67. Illumination. Reading and discussion of advanced problems
in illumination,

6:'68. Operational Calculus. A study of circuits by means of the
Heaviside Operational Calculus with particular application to the problem
of traveling waves on transmission lines, their attenuation, distortion,
reflection and refraction.

6'691. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6511,

6:692. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6511,

6°693. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6'512; given at the works of
the codperating company.

6'694, Principles of Electrical Engineering (Electric Circuits).
A graduate subject completing the last part of (6:512,

6'601, Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6:511. Given at works of
cooperating company.

6602, Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the last part of 6:511, Given at the works
of the codperating company.,

6'608. Principles of Electrical Engineering (Electric Circuits).
A graduate subject covering the first part of 6:512.

‘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-¢lectric machinery, “For pur-

oses of administration, the work is divided into twe parts: (a) Technical
Zlectrical 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 Direciions for Measurements Division.
(b) Instructions for students in Electrical Engineering Laboralory, Fourth
Edition, 1923; Ricker and Tucker, Electrical Engineering Laboratory
Experiments,

673, 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.

6'7T4. 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.

6:76, 6'76, 6:77, 6'78. Electrical Engineering Laboratory. Abbre-
viated from that of 6:70, 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, 6'62, 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,

6'86. 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; Imstructions 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, Elecirical Engineering, La]mmi'w'y Experiments; Instructions for
Students in Elecirical Engineering Laboralory, 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,
(:om{)ound and interpole motors, on shunt and compound generators
singly and in parallel, on the balancer set and the three-wire system.
The operating characteristics of the above are determined by means of
load and no-load runs. Heat run acceptance tests are made. Transformers,
alternators, induction and synchronous motors as well as other 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 Laboralory Experiments;
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Instructions for Students in Dynamo Laboralory, Fourth Edition, March,
1923,

6'89. Electrical Engineering Laboratory. Subject matter similar to
that of 6'85.

6'901 10 6'906. Manufacturing Practice. These numbers cover the
manufacturing subjects taken by the cooperative students at the various
plants of the General Electric Company. The major portion of the assign-
ments are to the Lynn works and the remainder to the Schenectady,
Pittsfield and Erie works of this company. The students are not 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 Trainirg 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.

IMlumination 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.

6'004. Manufacturing Practice. TFourth term's work at plant of
General Electric Company.

6'906. Manufacturing Practice. Fifth term's work at plant of
General Electric Company.

6911 to 6'936. 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 Elecuic Illuminating Company of Boston
Electrical Engineering Office,
Maintenance of Line Departments,
Repair and Testing of Transformers.
Locating and Repairing Trouble in Low and High, Tension 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 Enginecring.
Installation Department.
Testing and Repair of Meters.
Maintenance of Street Lighting System.
Installing and Maintaining Service to Customers.
Supply Department.
Purchasing, 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, Traclk 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 Depaitment.
Mechanical Engineering.
General Manager's Office,
Rolling Stock and Shops.
Car house pits.
Rapid transit shop.
Armature shop.
Machine shop.
Truck shop.
Transportation Department.
Switchman.
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 worl at the
plant of the Edison Electric Illuminating Company of Boston,

6'913. 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 Company of Boston,

6'916. 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 1’ractice (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). TFourth term's work at
the plant of the Boston Elevated Railroad.

6'926. Public Utility Practice (Elevated). TFifth term's work at
the plant of the Boston Elevated Railroad,

6:931, Public Utility Practice (Stone & Webster). First term's
work at the plant of Stone & Webster, Incorporated.

6'932. Public Utility Practice (Stone & Webster). Second term's
work at the plant of Stone & Webster, Incorporated.

6'933. Public Utility Practice (Stone & Webster). Third term's
work at the plant of Stone & Webster, Incorporated,

6'934, Public Utility Practice (Stone & Webster), TFourth term's
work at the plant of Stone & Webster, Incorporated.

6'936. Public Utility Practice (Stone & Webster). Tifth 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 worl::

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 biolog
is,given followed by zoology and botany, while in the third and fourL?;r
years, instruction in professional subjects is provided, chiefly for students
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of biology and public health, industrial biology, chemistry, sanitary
engineering, 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 bacleriological group, including general bacteriology and
its professional and technical applications in the laboratory; third, the
pubg}: health group, in which broad applications to community life and
public and social welfare are cnnsiderc({. The fourth group includes the
technical subjects of most importance in food conservation 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 biclogy and
bacteriology to individual and comununity 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 option, the departments of mechanical engineering and economics
supply the necessary engineering and business subjects to fit men thor-
oughly for the industries to be served.

7:01. General Biology. An introduction to the study of living things.
Essentially a general discussion of the fundamental facts and principles
common to all the biological sciences. Elementary and preparator in
character and in aim. Textbook: Sedgwick and Wilson, General Biology.

7:03. 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, morphogenesis and immunity.
Special reading assigned. Textbook: Castle, Genelics and Eugenics.

7:06. Botany. Beginning with the lowest forms of vegetable life,
the various groups of alge 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
Cowles. Textbook of Botany, Volume I.

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.

708, Parasitology. Invertebrate zoblogy 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. Zoblogy. A systematic study of the lower animals, laying
special stress upon the economic aspects of the subject. Textbook: Inver-
tebrate Zodlogy, Van Cleave.
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711, T7'12. 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 impor-
tant feature is practice in embryological and histological technique. Each
student makes a series of preparations for his own use. Affords a sound
basis for the subsequent study of human anatomy, physiology, personal
hygiene and public health. Textbooks: Wilder, History of the FHuman
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 rescarch 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: Milchell, General Physiology,
MeGraw- 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, ete. Special attention is given to diet from the standpoint of the
science of nutrition. Required reference book: Bulletin 28, United States
Department of Agricullure, American Food Malerials.

7'26. 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, 729, 7291, Biology and Bacteriology. Deals with the funda-
mental principles of biology, the behavior of living matter, growth, etc.,
and the general relation of microdrganisms 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 Agricullural and Indusirial Bacteriology.

7:301, 7:302, 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; Prescolt and Winslow, Elements of Water
Bacteriology, Wiley, 1915, Tanner, Bacteriology and Mxycology of Foods,
Wiley, 1919,

7'821, 7'322. Bacteriology, Advanced. ILectures and minor research
problems involving the more difficult points of bacteriological technique,
the study of the metabolism of microérganisms, the theory and practice
of testing disinfectant of unusual character, the study of representative
tﬂpes of the higher bacteria, In general, the subjects are approached from
the biochemical viewpoints,
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7:34, 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: Wihipple, The Micrascapy of Drinking Water.

7:361, 7-362. 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 industrics
are especially considered, as well as enzymes and their technical applica-
tions. Textbook: Marshall, Microbiology; Blakiston, 1919, Numerous
other books for collateral reading.

7:37. 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 biochetnical relation of microdrganisms in the food, textile,
fiber and leather industries.

T7:39. 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
gmctice of different types of digestion and fermentation, is discussed in

etail.

740, 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, T'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,

743, 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. coustruction and management of
hatching apparatus, and the care and transportation of the young fry.

7'441, T'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.

7'60., 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 Microdrganisms, Lea
and Febiger; Hiss and Zinsser, A Textbook of Bacteriology, D, Appleton
and Company,

7'62. Industrial Hygiene. The various prejudicial effects of factory
life upon health, including occupational accident, industrial poisoning and
the effects of defective ve mxhtum 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.
Textbool: Collis and Greenwood, The Health of the Industrial Worker,
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7'68. 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,

7'641, 7'642. Public Health Administration. 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 in health
departments, A systematic study of the procedures of official public
health agencies.

7:661, 7'662. 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 Microdrganisms, Lea and Febiger; Hiss
and Zinsser, A Textbook of Bacteriology, D. Appleton and Company.

7:66. Public Health Surveys. A discussion of the methods employed
in studying the health of a community, the factors considered and the
interpretation of accumulated data. A critical study of well-known surveys
will also be made. Textbook: Horwood's Public Health Survey.

7:67. Municipal Sanitation. Lectures and problems dealing with the
general principles of sanitation as applied to the community, and including
housing, street cleaning, waste disposal, water supply and sewerage, sewage
disposal, school sanitation, sanitation of food stores, and restaurants, ete,

7'68. 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 eritical
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,

T7'63. 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 participate in health
:ineasures as actually carried out in the nc'igl':bm'ihoc:)(fJ of the metropolitan

istrict.

7:64. Public Health Problems. Seminar work in which the student
makes an investigation of the methods of study of special problems in
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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,

7'66. Health Hazards in Special Industries, The applications of
the principles of industrial hvgiene 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,
mille supplies, sewerage systems, insects, and personal causative factors.
The student by ciitical 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.

7701, 7702. 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,

7711, T'712. Technology of Food Products. General discussion
of the methods of food preservation and manufacture by different methods,
from the bactcriological, 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, ete., will be taken up. The use
of vacuum apparatus and special extractors, the preparation of glandular
substances, ferments, vitamine preparations, sugars and other concrete
in(h;erial applications of biological chemistry will be part of the regular
work,

T'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°20), such as the general question of neutrality in the body, enzyme
action, autolysis, cell contents, gastro-intestinal reactions, internal coor-
dination, growth, chemistry of immunity, of chlorophyll and of plant
syntheses. A course of directeed original investigations,

7'91, 792, 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,

GT1. Principles of Biology and Heredity.

G72. Industrial Aspects of Bacteriology.

G73. Sanitary Science and Public Health.

G76. Physiology and Embryology of Reproduction.
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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 initruction 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 engineering aims to provide a fundamental training
in the principles of electrical engineering together with a broad knowledge of chemistry,
upon which as a foundation the more specialized work of theoretical and applied 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
electrochemical engineers,

The instruction in electrochemistry extends throughout the third and fourth years.
A large amount of time is devoted to laboratory work for which purpose two laboratories,
established in connection with the Rogers Laboratory of Physics, have been especially
equipped for performing all types of electrochemical and electric furnace operations.
Owing to the limited capacity of these laboratories, however, the number of students who
can be admitted is necessarily restricted, In the senior year ctudents in Course X1V are
allowed considerabls option in the choice of studies in the Departments of Electrical Engi-
neering, Chemical Enginecring and in Metallurgy.

AERONAUTICAL ENGINEERING

In addition to the special course in acronautical engineering arranged for the United
States Navy, described in the pamphlet on graduate study and open to civilian students
only by special permission, various courses 1n acronautics 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 Enginecring.

8'00. 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.

802, Physics. Lectures, laboratory and recitations. The first part
of the subject 1s devoted to a discussion 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 analysis, ultra-
violet and infra-red radiation, color, polarization, light production 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, electromagneticinduction 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). Electnclty Continuation of
803 w11.h especial unpha%ﬁ 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.
Texthook: Special Printed Notes and Problems.

8'06. Acoustics. Physical theory and industrial applications. Text-
book: A4 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 pl.mmng of inves-
tigations involving measurements, Textbook: Goodwin's Precision of
Measurements and Graphical Methods.

10. Heat Measurements.

811, Heat Measurements. The theory and practice of heat measure-
ments, particularly for industrial problems.

8:'12, Heat Measurements. Enlargement of 811,

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,

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, ete.

8'16. Photography. Lectures on the theory and practice of photog-
raphy with special emphasis on its scientific applications,

161, Photographic Laboratory. Exercises in photographic manip-
ulation, determination of the characteristics of photographic materials,
color aenmhvu) and use of filters, telephotography, micro-photography,
the mal{ing of lantern slides, ete, Should be taken after or simultaneously
with 8

8 16 Photography, Advanced. Lectures with laboratory exercises
in advanced photovnp]’w 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, ete. 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,

8171, Geometrical Optics (Ordnance)., (Not to be offered in 1925-
20). An extension of 817 with special study of the optical instruments
used 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,
olarization, spectroscopy, photometry, spectrophotometry and color-
imetry, Textbook: Heustoun, A Treatise on Light.

8'191. Microscope Theory and Photomicrography. Theory of the
microscope with laboratory work in photomicrography.

8'192. Optics, Advanced. Lectur ssigned 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, ete. Textbook: Nulting's, Outline
of Applied Optics; and original references lo periodical literature.

8'201. Electricity., Intermediate work in electricity and electrical
measurements, in continuation of 8'03 and 804. Emphasis is placed on
fundamentals of electrical theory, and some tine 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 8201. 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 clectricity 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 prinled notes and problems.

8:221, 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 hydrodynarmics, elasticity
and applied elasticity.

8231, 8'232, 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 l'lﬁll.’ltini]
of heat conduction and its discussion for various be .ndary conditions,
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.

8'241. 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.

8'242, Electromagnetic Wave Propagation. A continuation of 8241
covering: plane waves in isotropic homogencous 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-body problem, the Newcomb-Lindstedt and Bohlin expansions of
the perturbation function, Poincaré’s periodic solutions, and the theorems
of Poincaré and Bruns. Next the fundamental quantum-theoretical
laws of atomic mechanics are developed, including the adiabatic and the
correspondence prineiples, 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 ITimmels; H, Poincaré, Les Méthodes nouvelles de la Mécanique
Céleste; M. Born, Atommechanik,

8:301, 8:302. 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. Reéfer
ence books: Cl. Schaefer, Einfuhrung in die theoretische physie. Bd. 2; A.
Sommerfeld, Atomic Structure and Spectral Lines.

831, Elements of Tensor Caleulus. Lectures covering as much of
the absolute caleulus of Ricei and Levi-Civita as is required for the adequate
understanding of modern physical theories,

8'32. Radioactivity, Study of the radioactive phenomena and the
theories of atomic disintegration. The general properties and the nature
of the @, B 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 p.cperties 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,

834, Thermodynamics and Statistical Mechanies. Sclected 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,

8'37. 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-distrinution in normal spectrum according to the classical
theory and to the quantum theory, pure cavity radiation,

8:38, 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 theory 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 thecretical 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 assurning
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 stresscs, 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; Prescolt, Applied Elasticity.

8'432. Photoelasticity. Combined lecture and laboratory course on
the analysis of problems of elasticity, mechanical and structural design,
by means of the photoclastic 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 hy the photoelastic method of well-known classical
problems for instruction in the method, followed by original resesrch
in the field of engineering chosen by the student or upon which the staff
and graduate students are engaged at the time. Texthook: P. Heyman's
La Photo-Elasticimetrie, les principles, les méthades et les applications,

8'44. 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.

8461, 8'462, Physics Seminar. Papers and conferences by visiting
lecturers, members of the instructing stafl 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.

848, Industrial Radiology. Lectures and laboratory work covering
the theory and practice of industrial radiclogy, including the examination
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of opaque materials by means of X-rays and the analysis of crystal
structure.

8581, Aeronautics. Similar to 859, but more general, including
airplane design,

a 8682, Aeronautics. Airplane design and the general principles of
ight.

8'69. Aeronautics. A comprehensive subject containing material
on airship design, aerial propeller design and theory, and aeronautical
laboratory methods.

8'61. Airplane Designing. Actuai practice in design. Each student
carries through the design of a training airplane.

8611, 8'612. Airplane Designing. Identical with 861 but given in
two terms to Course XIII-A.

8'62. Airplane Designing. A continuation of 861 with a more
complete study of detail design.

8631. Airplane Design. General theory of the dasign of airplanes,
including calculations of stresses and performance and the study of stability
and control, Texthook: Pippard and Pritchard, Aeroplane Structures.

8:632. 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 methocs
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.

866. Nonrigid Airship Design. Theory and practice of the design
and construction of nonrigid airplanes, including stress calculations for
envelope, suspension and car,

866, 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.

867. Non-Rigid Airship Designing. Actual practice in design,
including stress calculations, Bach 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 caleulations for the hull.

8'682. Rigid Airship Designing. Drafting room practice in the
layout of a rigid or semi-rigid airship,

8'60. Aeronautical Research Methods. Lectures on aeronautical
laboratories and their equipment and on methods of free-flight testing,

870, 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,

872, Aircraft Instruments. Discussion of the use of instruments
in the navigation of aircraft, with analysis of the theorctical and practical
problems entering into their design.

8721, Aerial Propeller Designing. Drafting room practice in the
caleulation and design of a propeller for snecific aircraft,

8722. Aerial Propellers. Theory and practice of propeller design
by several methods, including the study of propeller stresses, Textbook:
The Design of Screw Propellers for Aircraft, H, C. Walts (Longman).

8731, 8'732. Advanced Wing Theory. Selected advanced topics
in continuation of M44. Textbooks: Joukowski, L' Aerodynamigue; Prandtl,
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Applications of Modern Hydrodynamics to Aeronautics: the National Advisory
Commiltee for Aeronautics.

8'76. 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. TIntended 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.

878, 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 conc ‘ions of aerial and ground
operation, Open to officers of the United States Army, Navy and Marine

orps.

p8'801, 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 Applied Electrochemisiry.

8'83. 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, intormal discussion, problems and reports.
Textbook: Special Notes; Plotnikow, Lehrbuch der Photochemie,

8'861, 8:862. 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 the
electrolytic 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
882, The work is strictly quantitative and includes measurements of
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electrical condnrtance, single potentials, decomposition voltages, over-
voltages, pol ..ation, and practice in electro-analysis, Admission will
be limited to the capacily of the laboratory. Textbooks: Special Noles;
Ostwald- Luther's Physiko-Chemische Messungen.

8'871, 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. Are, resistance, and induction types
of furnace are provided, The production of steel, ferrosilicon, ealeium,
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, ete.
Admission limited to the capacity of the laboratory. Textbook: Neostyle notes.

8:'89. Electric Furnaces, Intended for fourth vear 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 887, Textbook: Thompson, Theoretical und Applicd
Electrochemistry.

893, 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.

894, Precision of Measurements and Thesis Report. A scries of
classroom discussions on 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, clectrodes ete,, as are likely to be needed
in electrochemical research, Given during either term, and offered only
to fourth-year and special students in Course X1V,

GENERAL SCIENCE, ENGINEERING AND MATHEMATICS
Courses IX-A, IX-B, IX-C
General Science IX-A

This course, largely elective in the senior vear, 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-relatzd 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. Sich a course possesses many
advantages in view of the ever increasiny 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 vears must in all cases
be approved by the Professor in charge of Course IX,
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General Engineering 1X-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 specia‘ize
later in Aeronautical Engineering may register in Course 1X-B, and will
choose their electives from subjects having a special bearing on acronautical
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 vears 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 Physical Chemistry.

While a definite schedule for the second year is offered, any student
who has completed satisfactorily the work of the first two years in any of
the professional courses of the Institute, or their equivalent, provided
always that a creditable record has been obtained in mathematics and
physics, may be admitted to the 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
engineering, 7.e., in the solution of the engineering problems of chemical
industry. The instruction of the first two vears is therefore wholly in
other departments, and of the third year mainly so. The professional
instruction witlin the department begins with industrial chemistry in
the third year and is followed by cliemical engineering and laboratory
work in the fourth.

Because of the composite character of the course, it is impossible to
include in the undergraduate instruction material other than the funda-
mentals required in professional work. On this account, special attention
is given to post-graduate courses, and the student who hopes to attain
professional leadcl‘shiP 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 worlk 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 K'Iaster'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 foumfa.tion.
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.

1011, 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.

10'15. Thesis Reports. A series of reports by the students of the

rogress 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-
ships of the different industries as to raw materials, sources of energy,
and standard types of apparatus are developed and a general survey of
the field obtained., Extensive problem work is included and one hour a
week of memoirs presented by individual students upon important topics.
Textbook: Thorp, Outlines of Indusirial Chemistry.

10'201, Industrial Chemistry. Identical with 1020 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,

1021, Industrial Chemistry. A continuation of 10°20. Devoted
to those industries which deal with amorphous solids, including glass,
ceramics, leather, paints, textiles, paper, rubber, ete. Textbook: Thorp,
Outlines of Industrial Chemistry.

10'211. Industrial Chemistry. Identical with 10'21 except that
memoir work of 1020 is included,

10'212. Industrial Chemistry. Identical with 10'21 except that
the mechanical operations of chemical industry are taken up in place
of memoirs.

10'213. 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 worl 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 carsied 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.

10'31—10'36. 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°31. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation, and Distillation).

10'311, Chemical Engineering.

1032, Chemical Engineering (Humidity, Humidification, Drying
and Subdivision, and Separation of Solids).

10'321, Chemical Engineering.

10'33. Chemical Engineering (Dynamics of Fluids, Flow of Heat,
Evaporation, and Distillation).

10331, Chemical Engineering,

1034, Chemical Engineering (Humidity, Humidification, Drying,
and Subdivision and Separation of Solids).

10341, Chemical Engineering.

10'36. Chemical Engineering.

10'36T. Chemical Engineering,

10'87. 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—10'64. 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,

10'46. Mechanical Separation.

10'46. Extraction I.

10°47. Extraction II.

10'60. Heat Transmission.

10'61. Furnace and Retort Design.

10'68. Chemical Engineering Design.

10°64. Economic Balance.
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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°70-10'79. A series of
graduate courses covering in detail the following subjects:

10°70. Sulphuric Acid. ‘T4, Petroleum.

10°'71. Glass, Ceramics and 10°'76. Organic Syntheses.

Refractories. 10'76. Nitrogen Fixation.
10'72. Iron and Steel. 10'77. Rubber.
10°73. 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 pulp and of
the Penobscot Chemical Fibre Company at Oldtown, Maine, manufacturers
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, ete.
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.

10'83. 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 anc' 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 be taken only in conjunction with 10'81 and 10'83.

10'84. School of Chemical Engineering Practice — Bangor Station.
Same as 1081, Given during the second period of the academic year.
May be taken only in conjunction with 10:85 and 10°86.

10'85. School of Chemical Engineering Practice — Boston Station.
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 1083, Given during the second period of the acadeinic 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 Lahoratory of
Applied Chemistry and of the Laboratories of Chemical Engineering in
which the work is conducted.
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10'93. 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°931, 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,

‘94, Organization and Methods of Industrial Research. The
methods of attack used in industrizl 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,

96. 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 chemistry now pressing for solution.

10'961. Applied Colloid Chemistry Laboratory. An opportunity is
given to carry out selected experiments. Apparatus is available for surface
tension measurements, ultra-microscopic studies, ete,

10'062. 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 $5.)

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
many of the most prominent practical geologists of the present day.

%O‘l‘ 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 worlk,

The subjects in Course XTI, 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 Leneficial codperation 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 IIT (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.

9. Students in Courses 1 and XTI (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, III;, and XI may select,
among their general studies, a course in general geology or evolution.

12'01. Mincralogy. Principally a laboratory study of about one
hundred and twenty of the most common minerals, Textbook: The Study
(iji:’ Minerals and Rocks, Rogers; Manual of Delerminative Mineralogy,

arren.

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 edition.

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,
Texthooks: Study of Minérals 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, ete.

12'161. 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,

12'162.  Petrography. The study of igneous rocks is continued;
later, sedimentary and metamorphic rocks are taken up. Textbook:
Harker, Petrology for Students,
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12161, 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.

12211. 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 12211 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,

12'30. Geology. General dynamical geology. Texthook: Pirsson
and Schuchert, Textbook of Geology, Part I.

12:31. Geology. Continuation of 12'30, Historical geology, and
laboratory work on the study of geologic structures and maps and also
gcnlo;}ic field trips. Textbook: Pirsson and Schuchert, Texthook of Geology,
Part I1.

12:321, 12:322. Geology. Geology adapted to the needs of engineers,
Texthook: Pirsson and Schuchert, Textbook of Geology, Part I,

12:33. Field Geology. Designed to teach practical methods of
geologic mapping in the field.

12:331. Geology. Similar to G60.

12:34. Geological Surveying, The students are assigned field prob-
lems upon which they are required to prepare a detailed report,

12:861, 12'362. Geological Surveying (Advanced). A rescarch in
the field investigation of assigned geologic problems.

12'36. Field Geology. Consists of excursions in the vicinity of the
summer mining camp at Dover, N. J., to typical and interesting géological
exposures illustrating phenomena of intrusion, folding, and faulting.

1238. Physiography. A study of the characteristics and develop-
ment of land forms and the methods of interpretation of topographic maps.

12'39. Elements of Economic Geology. A short lecture course in
economic geology adapted to the needs of men in several courses outside
of Courses III; and XII. The lectures 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 examina-
tion and valuation of ore deposits and placers,

12'431, 12432, Economic Geology Laboratory (Advanced). Labora-
tory study of specimens or suites of specimens from mineral deposits;
metallographic or petrographic work, structural problems.

12438, 12'434. 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,

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.

47. Economic Geology of Noun-Metallic Deposits (Advanced).
Mainly consists of laboratory work, on non-metallic deposits,
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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.

12:60. Historical Geology. An extension of 12:31, including a study
of the more common fossils. Textbook: Grabau, Historical Geology.

12:611, 12:612. Paleontology. Designed to give a knowledge of the
past lifc of the earth through a comparison with living plants and animals.
Texthook: Shimer, Introduction to the Study of Fossils,

12:521, 12'622, Paleontology (Advanced). Consists largely of labora-
tory work and assigned reading upon some aspect of index fossils, stratig-
raphy, or evolution of fossil or living forms,

12'63. Index Fossils. The determination of the geologic age of
rock formations through a study of their included organic remains, Text-
boolk: Grabau and Shimer, North American Index Fossils,

12'66. Organic Evolution (Advanced). Reading and discussion upon
various phases of organic evolution,

12621, 12'622. Geological Seminar, Reading and reports based
upon various phases of geologic literature,

12631, 12'632. 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,

12'66. 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.

1281, Petroleum Production. Describes the methods of extraction
and transportation of petroleum.

The following subjects are offered as General Studies, For deseription
see Division of General Studies, page 170,

G60. Geology.

G64. Organic Evolution.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The instruction in naval architecture and marine engincering 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.

13'01. Naval Architecture. General theory of naval architecture;
units of measurement employed, methods of quadrature exact and approx-
imate; principles of flotation including displacement stability and trim,
Preparation of ship's lines for required conditions, Geometry of ship
forms.

13'02. Naval Architecture. Continuation of 13'01, including ground-
ing, docking, launching, tonnage, freeboard, steering and theory of sea
waves.
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13:03. 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.

13'04. Naval Architecture. Strength of ships local and structural
including dynamic effects of heaving and pitching, 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, Iovgaard, Spon,
London; General Design of Warships, Hovgaard, Spon, London.

13'12. Theory of Warship Design. Completion of the lectures on
general design comprising construction of lines, preliminary weight 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. Texthooks;
Modern History of Warships, Hovgaard, Spon, London; General Design
of Warships, Hovgaard, Spon, London; Speed and Power of Ships, D. W.
Taylor, Wiley, N. Y.

13'18. 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 worle 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.

13:14, 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, Spon, London.

13:21. Warship Design. Construction and fairing of a set of lines
from approximate offsets. Calculation of displacement and stability by
ordinary methods used in commercial shipbuilding.

13'22. Warship Design. Preparation of a complete preliminary
design of a warship.

‘23, 13'24. Warship Design. Preparation of a complete prelim-
inary design of a warship.

} Ship Construction. Historical development of ship con-
struction with special reference to wo 1 ships, yachts, and small craft
generally.

13'%2. Ship Construction. Introduction of iron and steel and
development of the metal hull in detail, with special regard to the require-
ments of the registration societies,

13'33. Ship Construction. Continuation of 13'32 dealing with
carpenter and joiner work, plumbing, ventilating, heating and lighting.
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1334, Ship Construction. Methods of carrying out work in ship-
yards, machinery and buildings, also, general equipment of shipyards.

13'36. 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 servize is completed.

13+38. Shipyard Organization. Division of authority and responsi-
bility of the various officials; their duties and necessary qualifications;
the efficient handling of labor and materials; the sequence of work; record-
ing of wages, materials and costs, also methods of estimating costs for
tendering.

13'39. 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,

13'41, Ship Drawing. Instruction in drawing and fairing ships'
lines, and in the use of instruments.

13'42, 1343, 1345, 13'46. Ship Design. TFurther instruction in
drawing lines, calculations for displacement, curves of form, and stabilit
calculations, Calculation of launching problem, laying out inboard,
people and deck plans, midship section with scantlings. Calculations of
weight, trim, strength, ete, 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,

1348, 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.

18'61, 1362, 13:68. Marine Engineering. Describes marine engines
and discusses methods of proportioning marine engines and determining
stresses in them., Other topics treated are boilers, auxiliaries, piping,
vibration of ships and the balancing of engines. Textbooks: Marine
Engineering, Peabody; Marine Power Plant, Chapman.

1361, 13'62. Marine Engine Design. The computations and
drawings for a marire engine, a propeller, a boiler and the layout of the
machinery space for a merchant steamship. Textbook: Marine Engineer's
Handbook; Sterling.

13:63, 13'64. Marine Engine Design, The calculations and drawings
gzr tlhe machinery of naval vessels, Textbook: Marine Engineer's Handbook,

terling.

13'70, 13'71. 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 pencilling, 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 architectwral 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, Tsometric and oblique projection are included,
Textboolk: Mimeograph Notes.

D12, Machine Drawing, Elementary. Gives the clementary 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. Texthook:
Kenison and Bradley, Descriptive Geomelry,

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, Texthook: Kenison and Bradley, Descriptive
Geomelry.

D23. Descriptive Geometry (College Class). Intensive work
covering in one term the complete requirement in first year descriptive
geometry, open to students transferring from ether colleges with advanced
standing, Students with failures in descriptive geometry will not be
admitted. Textbook: Kenison and Bradley, Descriptive Geonetry.

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 Geomelry; Mimeograph Notes.

D311, Descriptive Geometry (College Class). Covers the same
ground as D31 and primarily intended for college transfer students of
Course I who have taken the College Course (1D23) 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 (£c¢31, 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 €Conomics,
devote but one term, instead of two, to this preliminary course,

The courses in Accounting Ec50, Cost Accounting Ecsl, Banking Ec37,
Statistics Ect5, Corporate Organization Ecs6, Corporation Finance Ec57,
Securities and Investments Ec28, Industrial Relations Ec46, Business
Management Ec70, 71 and 72, and Business Law Ec61 and 62 are designed
particularly for students in Engineering Administration, and should not
be applied for without permission of the Department.

Ec21. 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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Ec31, Ec32. 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 business processes including principles
of accounting, corporate organization and finance, credit and banking,
labor problems, and business management,

Ec35. Political Economy. Given for students in Course XIII-A,
Covers Ec3l 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.

Ec38. 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
vith 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.

Lcd71, 472, Personnel Management. An intensive study of the
principles and technique of personnel worl, 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 stucies of the different methods and practices in selection, includ-
ing mental aad 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,

Ecb0. 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.

Ecbl. Cost Accounting. Methods of determining costs of rnaterials,
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.

Ecb41, 642, 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 miscellnneous topics serving to clarify various
accounts of the manufacturer not necessarily directly connected with the
computation or application of costs.

Ecbb. 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.

Ecb6. 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
pugfpse of presenting the relations of public service corporations and the
public.

Ec67. 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.

Ecb81, 682. Financial Administration of Industry. Deals primarily
with financial problems of the ordinary sized establishments, The problems
covered include: initial working capital requirements, mortgaging the
plant, choice of banking facilities, budgetary control, duties of the treasurer
and procedure with relation to bankrupt debtors,

Ec691, 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, 62. 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. Rusiness 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.

EcBb6., 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
atatistical methods used in attempting forecasts of general business con-

itions.

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,

EcT61, 762. Marketing of Manufactured Produc's. A study of the
problems concerned in marketing the products of manw acturing industries
with special reference to policies and methods, The basic factors of organ-
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ization, operation and control are discussed. Readings in marketing
methods are required as a foundation for a thesis on a specific practical
marketing problem.

The following subjects are offered as general studies. For description
of courses see Division of General Studies, page 108,

G20. Political and Social G26. Investment Finance.
Problems. G26. Banking and Finance.
G22. Marketing Methods. G27. Economics of Corporations.

G23. 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 of literature which interpret phases of
political, economic and social life are read and discussed concurrently with
an historical study of the times, By this correlation of the work in literature
and history — on which as has already been indicated the work in com-
position is based — it is hoped that the student may gain a broad and vital
comprehension of the main forces working in life and society today.

El. English (Entrance). For description see entrance requirements,

E2. History (Entrance). For description see entrance requirements.

Eil. 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: Huyes, 4 Political and Social
History of Modern Europe, Revised Edition, Vol. 2. (Macmillan.)

Ei2. English and History. A continuation of EIL Textbook:
Hayes, A Political and Secial 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.

E32. English and History. Advanced work in reading and dis-
cussion of modern intellectual problems, based on Steeves' and Ristine's
 Representative Bssays in Modern Thought.'! Lectures, recitations for
discussion and written papers. Required for Course XV,

E33. 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,

Eb1, 62. 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, ete. 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 foreign investments; under labor, the rise of trade unionism,
immigration, social legislation, and the trend of wages and prices. The
object throughout will be to acquaint the student in a concrete way with
the industrial life of the nation for the better understanding of existing
economie problems.

The following subjects are offered as general studies. For description
oi courses see Division of General Studies, pages 169-170.

G40. English (Contemporary Drama).

G4l. English (Contemporary English Literature). (Not offered in
1925-26.)

G42. English (Contemporary European Literature). (Not offered in
1925-26.)

G43. English (American Literature).

G456, English (Advanced Composition). (Not offered in 1925-26.)

G46. Public Speaking. (Not offered in 1925-26.)

G461, Argumentation and Debate.

G47. English (Informal Public Speaking).

G48. Appreciation of Music.

Gb0. Fine Arts in Modern Life.

Gb1. Roosevelt and His Times. (Not offered in 1925-26.)

Gb2. Lincoln and the Period of the Civil War.

Gb63. Industrial History of the United States.

GAS AlD 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 worls,

The content of the work at the Institute is indicated in the list oi
subjects given below. In the field work the theoretical side of gas and fuel
engineering studied at the Institute is applied to the processes of gas manu-
facture and fuel utilization by plant studies and tests on full scale equip-
ment in commercial operation. In general the thesis will be done during
this 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 degpree,

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, ete.,
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 ditferent types of steam turbines,
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the principles and economics of gas and oil engines, 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.

F3. Furnace and Retort Design. Study of principles of furnace and
retort design and construction, dealing with rates of Lcm 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.

Fb. Primary Fuels. A study of the origin, composition, classifica-
tion, production, preparation and refining of the primary natural fuels,
especially bituminous and anthracite coal, lignite, 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, ete.; (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 Engincering 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 ot
constriction, such as refractories, insulators, metals and alloys at high
temperatures. The corrosion of metals in general and specifically con-
densers, boilers, stills, heat interchangers, ete., 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 ol gas, ete.

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 ot
Chemical Engineering Practice. Initrally the work will be done at “wo
stations — Buffalo and Boston.

Buffalo Station. At the plant ol the Lackawanna Steel Company, the
use o) tuels for power generation, coking of coal, blast furnaces, open hearth
and general metallurgical furnaces will be studied. The latter part of t!

he
work at Buffalo will be carried out at the plant ot 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 will be
studied at gas plants in Massachusetts, where the equipment best illus-
trates the operating and manutacturing principles involved, The study of
steam power generation and the use ot 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,
ete., 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 stibjects 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 446, 447 and 4'48 or Free Hand
Drawing 4'02, 403 and 404 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
G23. Production Methods. G3. International Law and Amer-
G26. Banking and Finance. ican Foreign Policy.
G38. Christianity and the Social Gb. Psychology.
Order. G20. Political and Social Prob-
GB8. Social Problems of Philosophy lems.

(Not offered in 1925-26.) G22. Marketing Methods.
G98. Military History and Policy G256. Investment Financ-.

of the United States. G27. Economics of Corporations.
G4. Business and Patent Law.
SCIENCE

G1. History of Science. G2. History of Science,
G66. Sound and Music. G66. Descriptive Astronomy.
GT71. Principles of Biology and G67. INieteorology.

Heredity. G73. Sanitary Science and Public
G72. Industrial Aspects of Bacteri- Health.

ology. GT756. Physiology and Embryology
G78. Air, Water and Food. of Reproduction.
G78. Engineering Chemistry. G78. Air, Water and Food.
G80. Geology. G79. Engineering Chemistry,

G64. Organic Evolution.
G76. History of Philosophy.




CATALOGUE 167

FOREIGN LANGUAGES

G821. French. G822, French.
G831. French. GB832. French.
G911. German. G912. German.
G921. German. G922, German.
G941, 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-
G43. English (American Literature). ropean Literature). (Not
G46. Public Speaking. (Not offered offered in 1925-26.)
in 1925-26.) G46. English (Advanced Compo-
G461, Argumentation and Debate. sition), (Not offered in
G48. Appreciation of Music. 1925-26.)
G62. Lincoln and the Period of the G47. English (Informal Public
Civil War. Speaking).
European Civilization and Art. GB50. Fine Arts in Modern Life.
Freehand Drawing. GB1. Roosevelt and His Times.

Not offered in 1925-26.)
G563, Industrial History of the
United States.
GB68. 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 modern seience in the seventeenth century, with emphasis mainly
on mathematics and the sciences nearly related to it. Texthook: 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 medern
astronomical theory, and of the theories of natural science. Textbook:
Sedgwick and Tyler, A Shorl History of Science,

G3. 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 occusional clags discussions of related problems, One report for the
term will be required on a topic of current international interest based
on ontside 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.

G&. 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
ars 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 codrdination of sales and production in the marketing of
fabricated products. Agencies for creating demand and for supplying
demand are discussed, Modern practices in organization, equipment and
operating methods in the fields of sales operation, advertising, merchandis-
ing and warehousing are treated in detail,

G23. Production Methods, Emphasizes methods of organizing
and directing the activities and functions of production in manufacturing.
Considers the control of e(luipmont, 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,

26. 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 honds, 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. Thereis 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, bankruptey and receivership, Discussion of
public service corporations and a brief examination of the trust movement,
Textbook: Lough, 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
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of social science emphasized, Textbook: Ellwood, Sociology and Modern
Social Problems.

G40, English (Contemporary Drama). An untechnical discussion
of notable living playwrights and their work here and abroad.

G41. English (Contemporary English Literature). Treats of a num-
ber of the most important Euglish 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.

G43. 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
cooperative 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 VI-A,

G442, English (Business English), A study of the principles of
effective, businesslike expression; and practice, both written and oral,
in the expression of those principles. Lectures, recitations, business letters,
oral and written reports, Open only to VI-A,

G443, 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.

G46. 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 individiypl 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.

G4AT. 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, Texthook: Sigmund
Spaeth, The Common Sense of Music.

Gb60. The Fine Arts in Modern 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,
hooks, pictures, magazines, the theatre, The history of art is studied with
a brief text in order to make the appreciation of contemporary work more
discriminating., Textbooks: Reinach, Apolle, the Story of Art (Scribner's)
and Significance of the Fine Arls.
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Gb1., 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.

Gb62. Lincoln and the Period of the Civil War, Life of Abraham
Lincoln and his relation to the times, Textbook: Charnwood, Life of Lincoln,

GB63. 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
Uniled States.

Gb68. Choral Singing.

Gb9. The Social Problems of Philosophy. Discusses in non-tech-
nical language some of the philosophical thecries 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.

G656, 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-
boole: Moulton's Introduction to Astronomy,

GB7. Meteorology. A general descriptive account of atmospheric
phenomena. Topics for consideration will include the mechanies and
thermodynamics of the atmosphere, atmospheric optics, and factors of
climatic control.

GT71. 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, including
the properties of living matter, movement, nutrition, growth and Tepro-
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 microérganisms to productive processes in agri-
culture and industry. The réle of the bacteria in soil fertility, in nitrogen
fixation and other constructive processes, as well as the effect of undesirable
types of microdrganisms 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.

G73. 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.

GT76. 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.

GT78. 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 tc furnish chemical information as applied 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
preservatives are also considered. Textbook: Rogers, Elements of Indus-
trial Chemistry.

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-
posilion; selected reading maller from the works of Balzac, Loti, Taine,
Renan, A. France.

G831, G832. 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 independently. Text-
book: Special reading matler from one period, or one form of French literalure.

G911, G912. German., A brief introduction to the German litera-
ture of the eighteenth and ninecteenth centuries. Given in brief lectures
in German with readings from standard works, Conducted mainly in
German, 3

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 thé present day given in such a manner as to avoid a too technical
discussion of the strategic priceiples 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 registercd
in any Advanced R.O. 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 Janguages 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 spolien
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 13
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 succinetly 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 worlk.

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 pupular scientific nature, to understand simple spoken German,
and to express simple thoughts in German. As far as practicable the
exercises are conducted in German,

L81, L32. German. (Advanced.) Exercises in scientific German.
Selections are made from current scientific journals and from the 1
scientific literature, Exercises are conducted in German as far as prac-
ticable,

L331, L332. German Literature. Readings and Lectures,

Lb1, L62 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 requiremént 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, 1621, French. The reading of scientific French pertaining to
the field of aeronautics. Open to graduate students in aeronautics, Text-
books: De Gramont de Guiche, Fxposé des Connaissances générals utiles aux
Awvialewrs; N. Joukowski, Aerodynamique; also selected articles in
V' Aeronautique (revie mensuelle tlustrée).

L63, L84, 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' awjourd'hui; Herview, La Course du Flambeau; Loti, Pécheur
d' Islande; George Riatl, Paris (Les Villes d' Art Céleh “£5).,

L66. French. (Advanced.) Reading of Fre h prose of a varied
nature, part of which deals with doscription of Fr  ch cities, cathedrals,
chateaux, etc, Practice in pronunciation and ¢ aversational phrases
useful for travel is given. Textbooks: Levy, French Composition (Holl);
such reading matter as Emile Gebhart, Florence; Besnard, Le Mont-Saint-
Michel; Gautier, Voyage en Espagne; Hugo, Notre Dame de Paris, Demaison
La Cathédrale de Reims; Anatole France, Le Crime de S stre 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); Pitlaro, Spanish Reader; Hills and Reinhardt, Spanish Short
Stories; Romera- Navarro, Hisloria de Espatia; Carrion and Aza, Zaragueta,
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The following subjec's are offered as General Studies, For description
of courses see Division of General Studies, page 171,

G821, G822. French. G911, G912, German,
G831, G832. French G921, G922, German,
G941, G942. Germar,

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 extending
through the first year. The second year work 1s devcted mainly to integral
calculus and elementary differential equations with systematic study of
applications. From the outset, care is taken to present both underlying
principles and a great variety of concrete applications, the latter connecting
the mathematical instruction closely with the professional studies. The
instruction is given mainly by recitations in small sections, the number
of the students in a section being about twenty-five. Students having time
and interest for the study of mathematics bevond the prescribed limits are
given opportunity for more advanced work, and the Institute offers
exceptional advantages for advanced and elective work in applied mathe-
matics,

Undergraduates wishing to specialize in matheiuatics 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 sec entrance require-
inents.

M2. Plane Geometry (Entrance), For description sece entrance
requirements.

M3. Solid Geometry (Entrance). For description see entratce
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: Woeds and Bailey,
Elementary Calculus,

M12. Calculus. Trigonometric, logarithmic, exponential functions,
with graphical computation and applications; series, partial differentiation;
methods of integration. Textbook: Woods and Builey 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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M31. 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, M37, Advanced Caleulus. Taylor's Formula with applications
to appfoxun'ﬂ.]rms in calculus and analysis, partial differentiation, Complex
numbers, vectors, total and partial differential equations. Bessel's finc-
tions, caleulus 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, M462. Fourier’s Series and Integral Equations. The theory
of Fourier’s series, Bessel's functions and their applic ation to the solution
of such problems in physics as can be expressed by certain partial differ-
ential equations.

Mb61, MG62, MB3. Engineering Science., Mechanics, hydrody-
namics, and vlw:tricit_\-, designed x.o illustrate the correlation between these
subjects and their general application to engineering problems.

Mb4, Mathematical Laboratory., Practical instruction in numerical,
graphical and niechanical caleulation 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 arithmetie, algebra, and the calculug; nomography
and the construction of graphical charts; curve fitting to empirical data;
approximate methods ot 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
Compulation,

M661, Mb62. Theory of Functions. A study of the elementary
functions, particularly the rational functions, che 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,

MG67. Theory of the Gyroscope. A mathcmatical 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 physies,

M62. Modern Algebra, Determinants, matrices, systems of linear
equations, linear transformaticns, finite groups.

MG631, ME32. Differential Geomciry. A study of n dimensional
geometry \\'1[]1 Ih(.' use of the Ricci absolute caleulus, theory of tensors,
applications to Euclidean, non-Euclidean, and E instein spaces,

M641, M642, Modern Analysis, Particular attention is given to
analytical l]lclllm}\ used in mathematical physics, the elements of theory
of funcrions, and study of important transcendental functions.

M661. Analytical Mechanics. Lagrangian and Hamiltonian systems
are discussed, and their relations to a minimum principle brought out,
The elements of clasticity 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 G1 with 30 extra hours prepa-
ration,

M72. Differential Equations. (For students from the United States

riny.) 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 caleulus 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 mtegrator, construction
and use of nomographic charts. Textbooks: Wilson, Advanced Calculus;
Phillips, Differential Equations; Lipka, Graphical and Mechanical Com-
putation.

M731, M732. Rigid Dynamics. The fundamental principles of the
mechanics of rigid bodies,

MT76. Exterior Ballistics. The calculation of the trajectories of
projectiles under standard conditions, and of the differential corrections
for variations fron® standard conditions is discussed here. The method
of Siacci-Ingalls and that of numerical integration are both treated.
Applications to the construction of Range Tables are given, Textbook:
Introduction to Ballistics, A. A. Bennelt, prepared in the Technical Staff
of the Ordnance Department.,

MT77. Vector Analysis. A treatment of the vector functions and
gpﬁ-zations required in theoretical work on electricity. Preparation for

MB80. 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,

M81. Methods in Teaching Senior High School Mathematics.
A study of methods in teaching algebra, plane geometry, solid geometry,
tiigonometry, 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.

MB82. Classroom Problems of the Junior and Senior High Schools.
Aims 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,

Gl. History of Science.

G2. History of Science.

GT76. History of Philosophy.

MILITAXY 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 given during the first and
second years. Male students who enter the Institute as first-year students
are required to complete satisfactorily both years of the Basic Course,
Those who enter as second-year students are required to comp'ete satis-
factorily the second year of the Basic Course. Aliens, students found
physically, unfit for military service, and students with military training
equivalent to that prescribed by the two-year Basic Course are exempt from
l\gﬂitm'y,,Science.
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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 registration.

Each student taking the first year of the Basic Course is issued a
uniform. He must provide himself with a pair of high tan shoes to wear
with it.

The great demand for technically trained officers in the more scientific
branches of the army was most evident during the recent war. The major-
ity of the courses at the Institute, and the excellent facilities available in
connection therewith, afford the student an admirable preparation for the
scientific duties of an officer of a technical arm of the service. Accordingly
the military training prescribed at the Institute is designed to impart the
specialized knowledge most essential to supplement the general technical
education of the student so as to render his services of the maximum value
to the country in time of war as an officer of Coast Artillery, Engineers,
Signal Corps, Ordnance, Air Service or Chemical Warfare Service.

Having satisfactorily completed the two-year compulsory course in
military training, the student who is registered in the Institute as a third
year student may elect to pursue the Advanced Course of the Reserve
Officers’ Training Corps.

To do this he must enroll for this course in one of the six units of the
Reserve Officers’ Training Corps Units: Coast Artillery, Engineer, 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, O, T. C.
summer camp, and to pursue the Advanced Course during two academic
years, The Advanced ([j‘oursc. once entered upon, becomes, in accordance
with the terms of the establishment of the R, O. 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 fre.n 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.

11. 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 theoreti~al and practical, in infantry weapons
and rifle marksmanship,

Military Science. (Requited 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 company 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, O, 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 berinning 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,

MS223. Military Science. Signal Unit. A fifteen weeks' course in
electrical communications.

MS224. Military Science. Ordnance Unit. [Lectures on interior
and exterior ballistics,

MS226. 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.

MS226, Military Science, Chemical Warfare Unit. Instruction
both theoretical and practical for fifteen weeks in the chemical warfare
service,

MS311. Military Science. Coast Artillery Unit, Advanced.
(R. 0. T.C.) Five weeks devoted to instructivn on fire control instruments;
and ten weeks to the computations of firing data for heavy mobile artillery.,

MS312. 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.

MS313. Military Science. Signal Unit, Advanced. (R.O.T.C.)
Fifteen weeks devoted to signal communication and tactics.

MS3131. Military Science. Signal Unit, Advanced. (R.O.T.C.)
Shorter than MS313.

MS314. Military Science. Ordnance Unit, Advanced. (R.O.T.C.)
Consists of lectures; three weeks on organization, mission and function of
the Ordnance Dcp"trtment two weeks on the history of the development
of ordnance; and ten weeks on light artillery material.

MS316. Military Science. Air Service Unit, Advanced. (R.0.T.C.)
Fifteen weeks of lectures on organization and administration, navigation,
pursuit, attack and bombardment.

MS321. Military Science. Coast ArtdleryUmt, Advanced. (R. 0.T.C))
Seven weeks’ study of the dispersion and probability of fire; and eight
weeks of observation and adjustment of fire,

MS322. Military Science. Engineer Unit, Advanced. (R. O.T.C.)
Consists of lectures for eight weeks on general construction in war; and
seven weeks on field and permanent fortifications,

MS323. 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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MS3231. Military Science. Signal Unit, Advanced. (R. O. T. C.)
Shorter than MS323.

MS324. Military Science. Ordnance Unit, Advanced. (R.O.T.C.)
Fifteen lectures on heavy artillery material,

326. Military Science. Air Service Unit, Advanced. (R.O.T.C.)

Lectures for fifteen weeks on observation and artillery liaison.

MS326. Military Science. Chemical Warfare Unit, Advanced.
(R. O. T. C.) Lectures for fifteen weeks on organization and duties of
chemical warfare service. Personnel and materiel,

S411. Military Science. Coast Artillery Unit, Advanced. (R.0.T.C.)
Lectures on coast artillery materiel for three weelks; 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. O. T. C.)
Covered by Institute subjects. (See R. O, T. C, schedules.)

MS413. Military Science. Signal Unit, Advanced. (R. O. T. C.)
Covered by Institute subjects, (See R. O, T, C, schedules.)

MS414. Military Science. Ordnance Unit, Advanced. (R. O.T. C.)
Covered by Institute subjects. (See R, O, T, C. schedules.)

MS416. Military Science. Air Service Unit, Advanced. (R.O.T.C.)
Covered by Institute subjects. (See R, O, T. C. schedules.)

MS416, Military Science. Chemical Warfare Unit, Advanced.
(R. 0. T. C,) Covered by Institute subjects. (See R. O. T. C. schedules.)

MS421. Military Science. Coast Artillery Unit, Advanced. (R. O.
T, C.) Lectures for fifteen sveeks on the tactical employment of artillery,
fixed, anti-aircraft and heavy mobile artillery.

MS422. Military Scicace. Engineer Unit, Advanced. (R. O. T. C.)
Covered by Institute subjects. (Sce R. O. T. C. schedules.)

MS423. Military Science. Signal Unit, Advanced. (R. O. T. C.)
Covered by Institute subjects. (See R. O. T, C, schedules.)

MS424. Military Science. Ordnance Unit, Advanced. (R.O.T.C.)
Covered by Institute subjects. (See R, O. T, C, schedules.)

MS426. Military Science. Air Service Unit, Advanced. (R.0.T.C)
Covered by Institute subjects. (See R, O, T. C. schedules.)

MS426. Military Science. Chemical Warfare Unit, Advanced,
(R. 0. T.C.) Covered by Institute subjects. (See R, O. T, C. 5(:}101111105)

DEPARTMENT OF HYGIENE

The gymnasium of the 1. 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 medais, known
as the Cabot Medals for Improvement in Physical Development, are
awarded to the five or six men showing the greatc  physical improvement
for the year. These medals are the gift of the late samuel Cabot, for many
years a member of the Corporation of the Institute.

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
vard 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 required 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 Schooi 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
Tast 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
studentg, 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
also 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 following their sophomore year. A limited number of students
from other courses having the requisite preparation may be admitted by
petition,

The tuition fee is $75 for 1'05, 1'06, 1'20 and 1'60 combined; also for
1'04. An additional 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, 1'10, which is given at the Summer Mining Camp at the Replogle
Mine, near Dover, N. J., includes topographic surveying, levelling and mine
surveying. It is required for students in Course III, 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 IIT, 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,
1'02, 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 the heading ‘' Term
and Hours of Exercise and Preparation' the first number shows the
hours assigned to Lecture or Recitation in the term of fifteen weeks, the
second the time assigned to preparation, Underneath the first number
are the hours for laboratory, drawing or field exercises. To the extreme
right is given the name of the teacher in charge of the subject.

CIVIL ENGINEERING — 1'00-1'99

Term and Hours of
Exercise and Preparation Insiructor

No. Subject and Preparation Taken by Year 1st 2d in Charge
Term Term

100 Survcyhg and Plotting. ... I, XI, XVi H 30-45 i) i Robbins
M4, D22 (Not open to
first year students,) B

1'01 Surveying and Plotting. ... I, XI, XVi 2 TG 2-0 Robbins
M4, 1522 (Not open to 28
first year students.

1'02 Surveying and Plotting. ... IIls, VI 3 Summer 60-15 Hosmer
M4, D22 (Not open to
first year students,

108 Surveying.....coveesesaas I 2 10- 0 i Howard
M4, D22 (Not open to IX-B,XV: 20 10- 0
first year students.) 20

1'04 Surveying....iceisansiins (illective) Camp Technology Howard
M4, D22 (Open only to 355 hours
students entering the third
year.) ;

1'05 Plane Surveying. ........s I, XI, XV 8 Camp Technology Howard
1'00 or 1'01; 1°12 (Open 100 hours

only to students entering
the third year.)

1'06  Geodetic and Topographic. I, XI, XVi 8 Camp Technology Hosmer
;S\:}r_vcying 100 hours
‘06

107  Geodetic Surveying..... .. (Elective) 8 Camp Technology Hosmer
1'13, 1'06 150 hours

1'10  Surveying....... AR IIL 3 SumEner Mining Eberhard

amp

M4, D12, D22 (Open XII - 360 hours

to students entering the
third year.) 4
1'12 Astronomy and Spherical i

Trigonometry ., .. ccoevan 2 45-60 RIS Hosmer
4, I' ;
1'113 Geodesy. ....ceuvrsnssses I 3 (Not required Hosmer
M22 and 1'12 in 1925~26)
114 J\dvagccd Geodesy . .oevius I G R 30-8 Hosmer
1'1
1'15 Naﬁigatiun ............... Vils, 3 1645 Hosmer
4
1'18 Map Reading and Topo-
%raphical Drawing...... , X1 2 22}— 0 “r e Howard
22
120 Railway Fieldwork........ I, XI, XV, 8 Camp Technology Babceock
01, 1'05 hours
1'21  Railway and Highway Engi-
d ..........y....g.l. Ii, 2 ] 30-60 (7 3] Breed

neering
M21, 101, 1'20
181
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No. Subject and Preparation Taken by
1'21T Railway and Highway Engi-
nccrm ........ FENSRACRR & T4 ]
M21, , 1'20
1211T I{aslway nnd nghway Engi- g
TRNEIR ey e o Efad]
M21, 101, 1'20 :
1'22 Railway and Highway Engi-
NEering. . . .... R I e, D AT
1'21 or 1211
1'23  Railway Drafting. . ....... XI
1'20, 1°21, or 1'211
1°23T lewny Drnl’tlru; ......... In, 2
1:20, 1'81, or 1'811
124 Ralil;i:iay Drafting. v vv00es liyn XI
1'26  Railway and Highway Engi-
neerit Iy, XI, XV,
1°20, 122 220 l3afDrI:
1'26 Rm]wuy an:lnocrlng 2
1:27 Ras_l\\ay Engineering. . .... Iz,
1'28 Rai‘!wny ‘Design. N O h 7
1301 Al‘\'B.ﬂ’FEd Railway Engi-
NERHOE. o e e s 1
127,128 | .
1:302 Advanced Railway Engi-
(3t va b el e T Rt
1'301 i
1'311 Advanced Railway Design, 1
1'28, 1'301
1:312 Adl\‘a;ll'l;_u] Railway Design. I
1'356 Roads a'nd l"wcmcnts‘ i JBE
1°22, 1'211 for XI X1
1°36 Iestmg I'Iw'nway Materials I
137 H:;:h;v'ay : l‘rnnﬁpnrtat;on o Iny
1'25, 1'36, 537
1°38 Hm!;wny Drl.smn ..... cobaal It
1'30 Graph;c Statics. ......
802 (Not open to firat
year students.)
1'40  StructureS.......... venes I, IVe, IX-B,
2'20 , A V1
1°41 Structures. ...... T s i T L
140, 143
1'41T Structures. o e
‘40, 1* 4.5
142 Stru‘ftures ....... oo
1'421 Sr.\iuctures.........‘..... I, XI
1°421T Stru:i.ures ........ R ek
1
1422 Strgﬂutes ..... RO CtO ) B
" 143 Materials. .. ..ouiai.n.. I, 1V, X1, XV;
220 1Vy
1'44T Stazt;cénary Structure. ..... IIL
1'45  Theory of Structures.,.... II (0. D.)
2'20 or equivalent XIII-A
1'46 Stl;u;gural Design...... voo XIII-A
1461 St.xiu;:gural Design......... II (0. D))
1'48 Foundations............. I, IVy, XV)

Term and Hours of

Exercise and Preparation
2

Year 15t
Term Term
3 3045 o8 ae
3 3045 s w
3 ry b 30-30
3 60- 0 G it
8 75- 0 VA
3 0 0-0
45
4 3045 e
4 30-30 ot 4
4 e s 30-60
4 Gt 1 0- 0
75
G 30-60 sel we
G Wi 30-60
G 0-0 Vaicen
45
G LA 0- 0
45
4 (Not required
3 in 1925-26)
4 oy o 0-15
15
4 s s 30-60
4 als afe 0-0
45
2 o e 15-15
30
8 se ea 45-75
4 60-120 .. ..
4 45-00 bl s
4 Y0 60-120
4 T3 £4c) 30-60
4 q 45-60
4 o0 () 30-60
3 O 15-30
4 . 15-30
4 ek o 30-30
G 45-90 G oL
G ol 0- 0
G 0- 0
45
4 15-15 S

TECHNOLOGY

Instructor
in Charge

Breed
Breed

Breed
Babcock
Babcock
Babcock

Breed
Breed
Breed
Breed

Breed

Breed
Breed
Breed
Breed
Lyoed
Breed
Babeock
Fife

Bowman
Spofford
Spofford
Spofford
Spofford
Spofford
Spofford
Sutherland
Fife
Bowman
Bowman
Bowman

Spofford
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Term and Hours of
Exercise and Preparation Instructor
No. Subject and Preparation Taken by Y#ur  Ist d in Charge
Term Term
1’501 Bridga Design. .ccovenes o Ina 4 0- 0 AL O Bowman
1'40 105
1'502 Bridge Desig. . ovvvveenns Iipse S it 0- 0 Bowman
... I'4land 1°501 75
15117 Brlf}gg Deslgn ;o s o Iy 4 79— 0 O i Bowman
5
1512 Bridéze DL 1 AP e 3] 4 T qu 0 Bowman
1:52 Sl’.lrulclt.ural Design . iiiv. . XI 4 90- 0 Bowman
I'53T Structweal Design, ........ XVi 4 GO 40~ 0 Bowman
"4)
15 Structural Design, . ... 1 G 0-0 Sutherland
1°562 120
1°561 Advanced Structures 1 G 45-1356 .. .. Spofford
1'42 or 1'421 or
1'502 or 1'512 or 4
1'562 Advanced Structures. .. ... [ G i 45~135 Spofford
1661
1'57 Secondary Stresses.....,.. I G e 30-60 Bowman
1'42 or 1'421 or 1'422
1'581 Reinforcad Concrete Design 1 G 0-30 S e Sutherland
1'42 or 1'421 90
1:582 R“:]I.n_Ig\l‘colt Conerete Design [ G 38—6{1 O e Sutherland
O
1'60 Hydrographic Surveying. .. I, XI, XVi Camp Technology Liddell
1'05, 1'06 75 hours
1'62  Theoretical Hydraulics . ... Ii, s, IX-B, XI 8 T 45-75 Russell
2'15 orequivalent
1'62T Theoretical Hydraulics.. ... I, s, XI 4 45-75 LA Russell
2°15 or wquivalent
1'621 Theoretice]l Hydraulics, .., Is 3 & 45-60 Russell
2'15 or :quivalent
1'63  Theoretical Hydraulies .... III), e IVs, XIII 4 3045 e ee Russell
2'15 or equivalent
1'64 Hydraulic Tlngmucnng ..... VI 4 45-90 Barrows
215 or equivalent VI-A (A) 6 Summer 45~90
VI-A (B) 4 V% i 45-00
1I'64T Hydraulis Engineering..... XVi 4 45-90 e Barrows
2'15 or equivalent II, XV 4 30-45 W8 v
1'86  Advarced Hydraulics...... I G 20-60 Ny Y Russell
3 l (.'12 or equivalent
Qs {Pn to undergraduates
8 nly on petition.)
1'70 W?tﬁr Power Engineering.. In 4 45-90 fes Barrows
1'71  Water Power Engineering.. Is 4 i 30-45 Barrows
1'70,1'41 60
1'731 Advanwed Water Power En-
(410 13 (ol R C R, G 15-90 el Barrows
142, 1'71, 1'851
1'732 Advancd Water Power En-
gineeding, voovy o ) G A 45-00 Barrows
1'731, 1'862
1'75 HYdrlL]lC and Sanitary En-
BINeEring, v vovvvsansnss In 4 G60-75 v Tyler
1'76  Hydra:lic and Sanitary En-
Lilggvmg 1 4 03 R 680-75 Tyler
177 Sat[liftﬁr,r Engineering, .,... XI 60-75 e S Tyler
1'78 Smliir.azr)' Engineering. . .... XI v 1] 45-60 Tyler
6.
1'79 Hydrauic and Sanitary
8 S e AT L 0-0 Tyler
1'75 30
1'80 Sanitery Design. . SeHSTAL e A o0 0- 0 Tyler
1'7tor 1'77 ] 90
1’811 Advamed Sanitary Engi-
neerng ARl 0 4 | G 30-60 PRI Tyler

76 e 1'78
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No.
1'812

1'852

1'881
1'882

200
201
2011
202
204
2:'05
206
207
208
209
210

211

2121

213
2131
2'14
2'15

2'16

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of

Ezercise and J’rcpargtmu
2

Subject and Preparation Taken by Year Ist
Term Term
Advanced Samtary Engi-
nee{mg P01 I G ae s 30-60
Advanced Watrr Powcr
Dcs:gn o A G 0-0 e an
31 00
Advanced Water Power
Desig n ................ I G Waiiee 0-0
1' 851. 732 90
Advsnced Sanitary Design, I G 0- 0 "e e
1'811 y ; 90
Advanced Sanitary Design, I G oo as 0-0
1'812 90

MECHANICAL ENGINEERING — 2'00-2-99

Term and Hours of
Exercise and Preparakon

Subject and Preparation Taken by Year Ist 2d
Term Terx
Mechanism. ... ....0000 1L, VI, VI-A 2 45-90
D11, D21, M11 XII "X Vs
Mechanism . III VIIL,X 2 sallne 30-60
Di1, D21, M11 :&v.. VILXIV Sgama]er 30-60
Mechanism. . . .. XI 2 3045 TVl
D11, D21, Mi1
Mechanism | (S COE 2 30-30 “e by
D11, D21, Mll
MeLhn_mcul Ergineering
g WPmMOnt, oo seesssins II 2 e e 15- 0
Mechanism of Machines, ,. II 3 30-30 R
200 30
Mechanism of Machines. ., II (O.D){T.D.) G 30-30 e e
Automatic Machinery..... II (T.D.) G 45-45
206, 2'21
Design of Automatic Ma-
QHINBEY L cvavvis snnine . II (T.D.) G o 4 1550
207 45
Design of Automatic Ma-
chinery . . Vak e 1% G ) 0-0
205, 2 21 i 850 180
Mechanical Engineering
TOTRWANE <70l 0 i s ves s e aes II - 0-0 o ose
D12, D22, £00 00
Mechanical Engineering
DIRRIORE {0 e s v e em s XV: 8 Summer 75-0
D12, D22, £'00
Mechanical Engineering and
Machine Drawing.. ..... VI 2 15- 0 oo
D12, D22, £'00 105
Mechanical Engmeermg and
Machine D:awmg veees VIAIX-B, 2 15- 0
D12, D22, 2.00 XIII 75
Machine Drawing......... II 2 e as ;g- 0
Machine Drawing..... .. XV 3 (Not required
D12, D22 in 1925-26)
Machsuc Drawmg ......... III, 8 Summer 60-0
Applmd Mechanics ("‘:tatlcs
and Kinetics)...ovuiuaas I,II,IVs, IX-B, 2 Ty 4540
M21, 8'02 X, X1, X111,
y ill, X, 3 45-90 su by
Applied Mechanics (Statics) VI, XV 2 S 30-60
Mi2, 8'02 XIV, XV 8 30-60 Lw i
- 2 30-60
Aig)hed Mechanics (Stat:c&-
treng-th of Materials)... IVi 2 45-756 ae

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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Term and Hours of

No. Subject and Preparalion Taken by Year

218  Applied Mechanics (Snrenﬁth
of Materials, Graphi

SLB_‘!.ILS) ................ Vi 1
2:19T Applied Mechanics {Strcngth
gfl\htonalﬁ) X-B, XV 4
220 Applied Mechanics (Strength
of Materials) oo cioanians 11 VI V[-A{B}% 18
215 or 2'16 vi-C
XIII

XV, XVa
H{‘\?\ILA(A) 3
2:20T , Applied Mechanics (Kinet-
ics, erl.m.th of Materials) I, XI 3
> 2'15 0or 2116 X 4

2 201T Applied Mechanics (btrength

3:’ Materials) .« cveivenne 111, 8
2:202T Apphed Mechanics (Strength

gf Materials) i s seveisss XV 3
221 Apﬂpélgd Mechanics, cvuuues II 3
2211T Ap;hcd Mechanics. .. ..... IV: 8
2212 Applied Mechanics........ XIII 3
2:214T Ap hevaMeLhamcs ........ IV: 3
222 Applied Mechanics........ VI 3

220 VI-A A; 4

, VI-A§B 4

2221 Aé)phed Mechanics. . vvove XVz 8
2251 Dynamics of Machines..... 1I 4

291" \ 11(0.D) (T.D.) G
2'254 D}én;n-lucs of Engines...... II (A. E)) G

5

2255 Dynamicsof Engines...... Aero. Eng. G
2:26T M:échgmcs of Engineering.. II 4
227 Thfo’;%r of Elasticity....... I1I(A.0) 4
2281 Advanced Mechanics and

g‘g.{:}ory of Elasticity..... 1I(0.D.) G
2282 Advanced Mechanics and

gggtiry of Elasticity..... I1{(0.D.) G
2:20 Interior Ballistics. ........ 11(0.D Y G
2:30 Materials of Engineering... II, XIIL 8

220 XII1 4
2:301 Materials of Engineering. .. 1I(T.D.) G
231 Mat;rm]s of Engineering... XV 3
2:331 Physical Metallurgy....... 11(0.D) (T.D.) G
2'332 Phggiga'l Metallurgy....... 1I(0.D.) (T.D.) G
2'341 P!-p:sicﬂ Metallurgy . ...t 11 G
2:342 Physicelxl Metallurgy. .. oo 11 G

G
2343 Physical Metallurgy....... (Elective) G

230 or 542
2'344 Physical Metallurgy....... (Elective) G

230 or 542
235 Testmg Materials Labora- 1 .

22()and2 30

1si
Term

36-54

45-80

60-120
60-120

45-00

45-75
Summer
30-60
80-60
15-15

60-120

45-120

30-30
15-30
30-30

15-30
135

15-156

0-30
60

Ezercise and Preparation
2d

Term

45-75

45-90

45-60

30-60
46-75

30-60
30-60

45-75
45-75
45-90

15-30
105
15-30
135

15616

185

Insirucior
in Charge

Johnston
Johnston

Johnston

Johnston

Johnston

Johnston
Fuller
Fuller

Fuller
Fuller

Fuller

Fuller
Riley
Riley

Riley
Fuller

Fuller
Fuller

Fuller

ohnston
ayward

Hayward
Hayward

Williams
Wil.iams
Williams
Williams
Williams
Williams

Hayward
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No. Subject and Preparation

2:36 'I'c%img Materials Labora-
Lo o R A R e e i
5 ’[) and 2'30 or 2:31

2:361 Testing l\l.u.ormls Labora-

1
2302 lcsting Materials Labora-
tory, Conorete, o eans
2'21
2'37 Testing Materials Labora-
OV s eavesnenas
2'20

2371 Testing Materials Labora-
1OV e eninaanns ssassaane
220

2:381 Testing and Examination of
Material, Advanced, . ...
221, 2'306, 2°8506, 542
2:382 Testing and Examination of
Material, Advanced. , , .
2:301 Ruinfi)i-ccd Conerete Design
2392 Reinforced Concrete Design

2'308 Reinforced Concrete Design,
'Advancc(

'302
2304 Cungrute Research ,
62

2'40 Heat l'nmnwrmk T

2'40T Heat [‘,ng,l(nihnng. v Y

INSTITUTE OF TECHNOLOGY

Taken by

XIII
IVy
IVs

XI, XV,
2
1st 10 w.)
X

I

(1st10 w.)
11T

(L5 w.)

IIly, XV
(1st 10 w.)

(1st 10 w.)
VI-A(A)
l. 5 w.)
VI-A(B)
(1. 5 w.)
IT

1L
Vi
IVa

(Elective)
(Elective)

II, IX-B, XIII
II(

2'41 Hv‘athl ngineering. ........ II, XV,
8
2:42 ng Engineering. . ....... II, IX-B, XIII
DA i II{T.D.)
242T Heat Engineering. ........ XV
2'43  Heat I":u:inm-riml. R T II
2
244  Heat I ngineering. . ...,... IIT:, XV, 2
22, 804 1
2441 ]h'\l. l.nmmlrmu. vesiseas VI VI-A(B)
M22, 8'04 -A(A)
245 Hf‘nt Engineering. . ..... G I:. X Vi,s
2451 HL'\L Engineering. ....... i }
VI-A(B)
24517 lleat Iuns-!mcnng. veessess VIZACA)
VI-A (B)
246 Heat Imnmnvcrmg ..... SO ]?.{I
2:46T Hoat T‘m,lélfenng. e O
2'461 Huat Engineering. ........ II(A.0.)

Term and Hours of

Ezxercise and Preparation
2d

Instructor
in Charge

Hayward
Hayward
Hayward

Hayward

Hayward

Hayward

Hayward
Peabody
Peabody

Peabody
Peabody

Year Ist
Term Term
4 0-15 SIS
30
4 0-30 aa et
30
4 0- 0 e 6
30
4 0-10
20
4 (Not required in 1925-26
3 e 0-10
20
3 s e 0-10
20
4 v ey 0-10
20
4 RS 0-10
20
3 i 0-10
2
3 O 0-25
20
3 0-25
20
G 15~ 0 ‘e ae
75
¥ (0 1) 15- 0
75
0-0 Ve
105
e ae 0-0
90
G 0- 0 A% ik
100
0-0 & e
100
45-00 .

B GhahrRrORRRe o W00 w Wl ©

30-30 sie
e 45-75
ey 45-75

ite Ukte 30-60

30-60 e e

45~75 7k

45-75 5o Ho

45-90 te wis

) 45-00
45-75

A 45-75
0 45-00
Summer 45-90

30-60 il

Wi e 45-75

60-106 .. ..

60-80 S 50

60-105 s we

45-20 ve s

Berry
Berry
Miller
Berry
Berry
Berry
Taft
Taft
Taft
Jonse
Taft
Miller
Taft
Miller
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CATALOGUE

No. Subject and Preparation Taken by
2:47 Heat Engineering. ......v0 )i{l.
2:47T Heza:BEngineering. lslalateaiiel X
2471 Hezazgngineering. v JLEAGONY
1
248 Internal Combustion Engines "{HI-A
2'49 Refngeratmn o e e N 1
2:501 Adv"aluced Heat Engineering II
2:502 Arl;lancc-d Heat Engineering 11
2'51 ‘Torpedoes........easevss I(T.D.)
2'58 Power Plant Design. ...... Il
2'4] and 2'42
2'50 Mechanical Equipment of
Buildings, Heating and
Ventilation,.,..c..esees IVa
M22, 504
2601 Engineering Latoratory. ... II(T.D.)
2601T Engigeering Laboratory. .. II
2'602 Engineering Laboratory.... g, 2
2'601
2:603 Engincering Laboratory.... Iz 5,4
6 Ord.
2611 Enpmecrmg Lnbomtory.. AP 04 7]
240 or 2'4 XV:
IITs, XIII
2612 Enﬂnl‘.lcrmg Laboratory.,,. XIII
2'612T an!nccrms, Laboratory... XV
2'813 Engineering Laboratory.... XV
2'612
XIII
2'62 Eng!necr:ngLalmratory oo 1IXSB
0 or 2'44 X, XVs
2'621 Engmccnr.g Laboratory.... VI, VI-A(B)
2'441
VI-ALA)
2'63 Engineering and Hydraulic
lz.‘..t'i‘l&umtury. e atars v Ly Xk XV
2'681 Engineering and Hydraulic
BOLALOLY s o v sio s naase Lf
2'46
2'64 Refrigeration Laboratory .. 1I
'43 and 2'601
2'65 Po;vgglLabomt,ory. seate o 0w SLCAR DY)
2°66 Automohil(; Laboratory..., II
2'661 amtm:mncc and Operation
gt'?ﬂ\utcn ostive Equipment II(A.E.)
2'671 Enzm(;;e Testing. ¢ vosveesss [I(AE)
2'672 Motor Vehicle Testing..... II(A.E.)
2'801 and 2'671
2481 Aero. Engine Laboratory .. Aero. Eng.
2'682 Aeéoé Engine Laboratory... Aero, Eng.
‘681
2'601 Ae;péo%ngina Laboratory... 1I(T.D.)
2'70 Machine Design.......... II

2'13, 220, 2'41

Year

e 09 C ke on wap

o Rk B R R O R P e O e

[

-G

G
G
G

Ist
Term

Term ond Hours of
Egercise and Preparalion

20

Term

45-135
30-60

0-0
60

60-45

0-60
60

0-30
30
30-15

('\ ot required
in 19256-206)

30-15

(\ut ruqmrtll
in 1925-26)

60~60

(Not required
in 1025-26)

60-30

Summer

6045

G0-30
0-30

45
45-30

0-30
30

20~ 0

187

Insiructor
in Charge

Miller
Miller
Miller

Riley
Berry

Berry
Berry
Berry
Miller

Holt
Eames
Eames
Eames
Eames

Eames

Eames
Eames

Eames

Eames

Eames

Eames

Eames
Eames
Eames

Fales

Fal:s
Fales
Fales
Fales
Tales
Fales

Swett




188  MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
FEzxercise and Preparation Insiruclor

No. Subject and Preparalion Taken by Year  Ist 2d in Charge
Term Term
2'71  Machine Design......... o Il Gow 8,4, 0rd. 4 0-0 oatee Haven
270, 221 90
II(0.D.) G 98—- 0 ‘e s
2711 Machine Design.......... 11,9 4 0-0 et Haven
270, 221 60
2'712 Machine Design.......... I 4 alle 0-0 Haven
2711 ; 30
2:'721T M;té!aine Design..ooovanas XVa 4 80-15 TRy Haven
2'722 Machine Design.v.vvvvvee XVa 4 0-0 Haven
2721 ; 60
2'731 Machine Design. .. .... «++ Aero. Eng. G 3%—60 CRERCH) Haven
2'732 Mg.c%inilc Design, «covnenss Aero. Eng. G g '58_80 Haven
2741 Machine Design. . ...t II G~ BiOZa0 R Eascs Haven
2'71 or 2'712 | 120
2:742 Mgc;nne Design, Advanced. II G S 28-30 Haven
1
275 V[;c;iinc Design, Advanced. 11(0.D.) G 158— 0 Haven
2'761 Machine Design....ciuaas II(T.D.) G gg—ﬂﬂ 0 Haven
2'762 M;c;(i}t{e Design. ..vvvv00s II(T.D) G ‘]8—30 Haven
277 Engine Design..oivvinnaes II, 4 30-45 Riley
2:251, 2:71 60
2781 Ingg_fstrlal Blants. s sosiasies 11 4 4545 Haven
2'782 Ingt;:g.;ml Plants, ..o0ees. I, 4 60~ 0 Haven
2'79 Ge\zﬁll;ne Automobile. ... .. II 4 45-45 Park
2'801 Auto'l;l()éi;’g Engineering. .. II(A.E.) G 45-90 re Park
2:802 Auzt%r{rjl'ftivc Engineering. .. 1I(A.E.) G 45-90 Park
2'811 Automotive Design....... II(A.E.) G 0- 0 Park
2801 ’ 120
2:'812 Automotive Design....... II(A.E) G i 0-0 Park
2802 150
2'82 A;rplam. hggmc Design. ... Aero, Eng. G 3844,5 Hie N Park
2'822 Aemsl‘fngme Accessories ... Aero, Eng. G A 30-45 Warner
2'84 I-Ic;ia: Treatment, . ceoossss IL, ¢ 4 38— 0 P 3 Hayward
2'841 Heat Treatment.......... I1(0.D) (T.D.)G 15- 0 PR Haywsar
30
2'842 Ht;"a‘g‘l'i‘re.utment .......... II(A.E) G :133— 0 o
2850 A\.g%:gmé_i;ll\dachinery. vovs Igwn (Blective) 4 g 30-30 Swett
2'861 Fire Protection Engincering o, (Elective) 4 B 1 30-30 Haven
235 Tk Il 4 .. .. 30-30
2'853 Loz(;.nzrg!r.)tive Engineering . . . 1lg.. 4 AL 30-30 Fuller
2'8564 Mechanical Equipment of :
g:gdings .............. IIg.,, (Elective) 4 Sk 80-30 Holt
2'855 Stczg;ré Turbine Engineerin  lg. (Elective) 4 ita e 30-30 Taft
2'856 Heat Treatment......... + g (Elective) 4 Vil 16- 0
2'35 II Ord. 4 ;g— 0

2'86 Heat Treatment and Metal-
?g;aphy ............... II(A.E.) G Sl 1g—20 Williams
" 4

1
2'87 Teﬂx‘%i]se Engineering. ... ... 11, 4 ohan 90-30 Haven




CATALOGUE 189

Term and Hours of
Exercise and Preparation Instruclor

No. Subject and Preparation Taken by Year Ist 2d in Charge
Term Term
2'88 Ordnance Engineering..... II Ord. 4 | 45-45 Fuller
2'21 or 2221 30
2'801 Ordnance Engineering. . ... !I{A .0.) 4 Summer 2106-108 Fuller
2892 Org_n?ﬁca Engineering..... II(A.O.) 4 19[;- 0 S0 Fuller
2'803 Ordnance Engineering. . ... II(A.0) 4 i 0-0 Fuller
2'802 135
290 Forging...vvrsnsssvesnsss II 2 0- 0 Lambirth
D12 45
2001 FOLgInE.«cvoisassassoasss III, 3, XIII 2 30- 0 Taas Lambirth
D12 11T} 8 30~ i e
IIIa 4 30- 0
2002 BOEID® o 000 v000sunssns e XIII 2 0-0 Lambirth
D12 30
Lt b B LT L et II, XIII 2 0- 0 0w O'Neill
D12 60
IIIs 2 S 0- 0
60
IIIs 4 0= 0 SR
60
2011 Poundry...oeiveriransnns IV 2 ) 0- 0 O'Neill
Di2 30
2912 PFoundry....vveveiannenen XV, Summer 30- 0
D12 VI 2 e i Eg_ 0 O'Neill
2'92 Pattern Making.......... I 2 30— 0 O'Neiil
i 0
2'941 Masliianc Tool Laboratory.. VI 2 08— 0 50 60 Littleficld
2042 Machql?c Tool Le' -matory.. VI 2 W ey 30— 0 English
0
2051 Mii)chzme Tool Laboratory.. II, XIII 3 98— 0 ++ «» R, H.Smith
1
2'952 Mgd}ﬁi?e Tool Laboratory.. II, XIII 3 e V300 b?}_ 0 R. H. Smith
i A
2'052T Mzu.té.hine Tool Laboratory. . II, XIII 4 38- 0 s ++ R.H. Smith
‘9561
2'06  Machine Tool Laboratory.. VIII, IX-B 2 e e 0-0 R, H.Smith
D12 60
XI1v 2 Gg— 0 i we
2'961 M%:llxéne Tool Laboratory.. XVs 2 A ‘([J]- 0 R.H. Smith
(first 10 weeks)
XV 4 Cr i 38— 0
2971 Machiane Tool Laboratory.. XVa 8 Summer 45-0 R,H.Smith
1
2:072T M;c.?fe Tool Laboratory .., XV 8 30- 0 R. H.Smith
208  Production Methods. ... .. II 4 (Not required
2'952 in 1025~ Jﬁ) )
G 45-15 ve »o R, . Smith

2981 Manufacturing Processes... II(A.E.)
2'952

MINING ENGINEERING AND METALLURGY — 3+00-399

Term and Hours of
Ezercise and Preparation  Inslructor

No. Subject and Preparation Taken by Year 15t 2d in Charge
Term Term
301T Mining Methods. ......... IIL 3 90-75 ++ «+ Hutchinson
1'10, 8'04, 12'01
8'02T Mm:lig Methods. .vveunnes IIL 8 e 45-30 Hutchinson
303 Economics of Mlnmg ...... IIL 4 6045 «s+ +» Hutchinson
'02, 3'08, 3'21
4 o 46-45 Hutchinson

304T an?ig' Principles of . . ...+ IIL




190

No.
3'05
3'061

3062

308
300
3101
3102
312

321
322
3'23
3241
3242
3261
3252
326
3271

3:272
3'31

332

3331
3332
341
3411
3412
342
3'43
3'431

3'432
344

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Exercise and Preparalion Instructor

Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
Mining, Elements of . ... .. XII 3 30-30 «« s+« Hutchinson
4 TR 1ils 4 3080 .. ..
Mining Engineering, Ad- :
gi:)r‘tluc ....... e 9 8 ¢ G 195-0 ++ ++» Hutchinson
Mining Engincering, Ad-
g%raced 1IN G .+ «« 195~ 0 Hutchinson
Mining Practice.......... III, ) 8 Summer 40 hours  Hutchinson
0 XI1I (Optional) Summer Mining Camp
Mimnu TEBYT s a1 to0d 14701 o) ore 00a 0 LKL G 30-120 .. .. Hutchinson
Mine Valuation,......... v 1IL) G 45-120 .. .. Hutchinson
304, 3'08 )
M3n;0\{aluatlun. acH e b B U G S 45-120 Hutchinson
Economics of Mining, Ad-
::]r:brg:ed. A (OO 11Ty G oo o 30-90 IHutchinson
Ore gerosmmi.. e RO ) . IIL 3 503 of) 45-30 Locke
322,
Ore Dressing Laboratory. .. III 3 TRte 15-156 Locke
21, 331, 513 75
Ore Dressing, « oo coieiesas III,, XII 3 ) 20-30 Locke
1201 25
Ore Dressing, Advanced. ., III G 195~ 0 frol i Locke
'21, 3'22; or 3'23
Ore Drcs-ung, Advanced . 111 G 105- 0 Locke
Theory and Practice of Flo-
EASCTI o U0 G 30-60 el Locke
321, 3'22; or 323"
Theorv and Practice of Flo-
A O e A oo oot e III G Sy s 30-60 Locke
Ore Dru~44111g. Economics. .. III G 30-60 oy Locke
321, 3'22; or 323
Ore Dre-;smg, Demgn. eSS A 8 e G 30-60 ) Locke
3'21, 3'22; or 3'23
Ore Dressing, Design. ..... III G AL 30-60 Locke
Fire Assaving, ;. cusvias III1,5 : 3 90-30 e Bugbee
1201, 5'12 XII (Elective)
Fire Assaying and Metal- )
Iur%icnl Laboratory...... XIV (Elective) 4 60-30 AT Bughee
5'1
Fire Assaying, Advanced. ., III, Ill; G 1905-0 ) Bugbee
512, 1
Fire Assa:' ing, Advanced. .. III, I1I: G ve s 105~ 0 Bughbee
381, 512
Metallurgy: Copper, Lead,
e ) ) iviatarelairisias) \LLLS 4 15045 vl Hayward
513, 12 01. 3 b()
Memllurgy Copper, Lead,
........... 111, 4 90-45 S4l)ane Hayward
5 1'3 12 01 3 60
f Cuppar. Lcad
K 3 . IIL 4 75-45 ies Lt Hayward
M%tnliurnyq Gu1d and Silver III, IIIa 4 Ve aa 75-30 Bugbee
Metal]umy. Iron and Steel. III: 4 1056-45 .. .. Waterhouse
Metallurgy: Iron and Steel. III: 4 4545 «+ ++ Waterhouse
502, 360
Metallurgy: Iron and Steel. III; 4 30-15 .+« Waterhouse
Mct.ullurgy General, Zinc
and Minor Metals. ..... IIIs 4 i 6045 Hayward
3411, 3'431
Metnllur v, Heat Treatment
........... s LI 4 G 30-15 Waterhouse

Stel
3'431 3 61, 8'111




No.
346

3501

3'602

3'511
3'512
3'521

3522

366

3'60
361

3651
8'6562

CATALOGUE

Subject and Preparalion

Metallurgy of Common

NRGERIEL o v e st sione X &E]ective)
XI

502
Metallurgy: Iron and Steel,
};\d\:i‘:mccd Y e By 08 €
Méta.!lurgy. Iron aud Steel,
dyantad i e ivanenas I11s

343
Mctnllur;,icnl l’lgnt Design. 1113
Metallurmcaldl:'lanl Design. 11z

341, 342
General Metallurgy, Ad-

vanced,. ... Alavistanne e o ALLS
344

General  Metallurgy, Ad-
v et e s B SRS ) 0 Y
344

Non-Ferrous Metallurgy,
Advanced...,,... e ke 18 1)
341, 3'42, 3'44

Non-Ferrous Metallurgy,
AAVANCEA o aarevien Iz

3'41, 3142, 3'44

Metallurgical Plants...... IIla(Elective)
341, 342, 3'43

Plant Visits. R 2 8 L
Mcmllopraphy .......... 111

13, 8°'11
Mutglllovmphy.An.lvnnced I1Is
Metallography, Advanced,, IIl;

361

ARCHITECTURE — 400499

Term and Hours of
Exercise and Preparation
Subject and Preparation Taken by

Freehand Drawing. .
Freehand Drawing
Freehand Drawing
Frechand Drawing
Freehand Drawing
Freehand Drawing
Freehand Drawing .
Freehand Drawing and Deco-

rative Design.........
Frechand Drawing and

rative Design
Graphics, ...,
Modelling.
Madelling.
Color: Theo

cises......
Color: Theories and Exer- q

clses .
Color: Theories and E: -
61888, 4 vo i vassanmpanes LVL

Color: Theories and Exer-
T R A O vt o F s A

Shades and Shadows ...... IVi
Perspective . . .vosvansnees IVL
406 or D311

Year

(o]

we @ O Q@

-
&

Year

O maeORR-

> 0 W el

"

1st
Term

45-80

45-90

Summer
45-90

Term and Hours of
Ezercise and Preparation

2d
Term

45-45
45-45

45-90

195- 0

45-80

45-90
45-45

30-30
60-30

45-90

1st £d
Term Term
Sl oa 60— 0
60- 0 58 Gh
R 1 60~ 0
60- 0 ve L4
Ay 60— 0
90~ 0 BN
Ssen 90- 0
90- 0 Op Ok
el i 90~ 0
90- 0 s 4
45- 0 TN Al
el 45- 0
1545 St
sy 15-46
(Not required
in 1925-26)
(Not required
in 1925-26)
30-15 ora ek
30-45 e ws

191

Instructor
in Charge

Hayward
Waterhouse

Waterhouse
Waterhouse

Waterhouse
Hayward
Hayward
Hayward

Hayward
Waterhouse

Hayward
Waterhouse

Waterhouse

Waterhouse

Insiruclor
in Charge

Brown
Brown
Brown
Brown
Brown
Brown
Brown

Brown
Brown
Schweizer
Larsen
Larsen
Gardner

Gardner

Gardner
Lawrence




192

4'412
4'421
4'422
4461

4'462

4'471
4'472
4'481
4'482
440

452

461

4'712
4721
4'722
4'731
4732
4'741
4742
4'751
4752
o
4'80

4'811
4'812
4'00

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

Office Practice......000e0s IVi

Office Practice..,....o0u.. Vi
4711, 4013

Office Practice. ........... IV
4212

Professional Relations, . ... IV

Professional Relations
Estimating I
4'21, or 4212, 4'012 or

4'812

Theory of Architecture. ... IV)
Theory of Architecture. ... IVi
Theory of Architecture. ... IVi
Theory of Architecture. ... IVi
Theory of Architecture. ... IVy
Theory of Architeciure. , ., IVi
Architectural History...... {¥|
1
Architectural History ..... Rﬁ"’
1
Architectural History...... II}?
{
Architectural History...... IVy
European Civilization and IVa
S F O IO i) B
El1

Duiopeun Civilization and

European Civilization' and IV;
Art

4'481
History of Renaissance Art, IV
Philosophy of Architecture. IV,
Landscape Architecture and

Town Planning......... Vi
DeglgnL...iovvvrarenans IVi
DR e e s e s ey vy

4712
Design II. ....covvvnnnenn Vi

4721
Doslen TIT. . v vnaviviwanas Vi

4722
Dealan 1M . veevaiininas vy

4'731
Tdaally TV ihs i i Vi

‘732
Design IV, .o ivriaviniones Vi
4741
I N R b T M R Vi
742
Ly p v
751
Planning Principles.,...... IV,
Planning Principles.,..... IVs
Buiiding Construction. . ... %31
1
Constructive Design,...... IV1

217, 218
Constructive Design....... vy

4'811 ;

Structural Drawing. . ..... IVy

22
4'911T Structural Design......... IVy
4'80

Taken by Year

R W N

063 83 €0 B3 B3 4=t 1O 14 €O CO DI BI 4

- ok @ B B e R DR » »

(]

@ B W wWweLee O

Term and Hours of
Ezercise and Preparation Insiructor

st
Term

Summer 100 hours

Term
75- 0

(Not required

in 1925-26)
15-156 3
R 15-15
15-30
15- 0 LS
e 15- 0
30- 0 S
e 30- 0
30- 0 ey
DN 30~ 0
30-60 ol e
30-60 e I
AR 30-60
N 30-60
156-30 S
15-30 oo
s in 15-30
BRI 15-30
45-60 o st
456-60
45-60
46-60
15-15
16- 0
30-45 Padall
ool as 0-0
150
0- 0 Ml
135
SEr O 0-0
226
0- 0 os we
210
G 0- 0
225
0-0 O IO
420
Vo e 0- 0
460
0-0 oo e
540
(1 0-0
540
1656~ 0 s's cala
.+ +» 106~ 0
15-156 e
156-156
90- 0
.« os  105-0
o 15- 0
45
240- 0 AREo

sn Charge

}enney
enney

Jenney
enney
enney
enrick

Schweizer
Schweizer
Robinson
Robinson
Gardner
Gardner
Putnam
Putnam
Putnam
Putnam

Sumner
Sumner

Sumner
Sumner
Sumner
Sumner
Walker
Walker

Adams
Schweizer

Robinson
Robinson
Gardner
Gardner
Gunther
Gunther
Carlu
Carlu
Hes
Norton
Norton
Norton
Norton

Lawrence




CATALOGUE 193
Term and Hours of
Ezercise and Preparation Insiruclor
No, Subject and Preparation Taken by Year  Isi 2d in Charge
Term Term
4'912T Stl:;ggaulral Design.viieanes IVa ] se o 225~ 0 Lawrence
4'921 Str\ll.:tpral Designiiovsives IVs 4 5= 0 ot Lawrence
4'922T St.ig%\fml Design.ooevians IV: & v 120-30 Lawrence
CHEMISTRY — 5'00-5'99
Term and Hours of
Ezxercise and Preparation Insiruclor
Na. Subject and Preparation  Taken by Year 151 £ in Charge
Term Term
500e Chemistry..,.cuvvvieavsss Entrance Summer 50-70
501 Chemistry. . All courses 1 60-76 H. M. Smith
5'00e except IV1 60
502 Chcmlstry ............... All courses 1 60-75 Mueller
501 except IVa 60
506 Inorgamc Chemistry, .. ... v 4 4545 Schumb
513 G 45-45
508 Prepa ration of Inorganic
(..ompnunds ............ G L 15-156 Hall
512 60
5089 Theories and Applications
of Catalysis. . ...coneess . ¢ G ) 30-30 Underwood
510 Qualitative Analysis....... X,V 2 Summer ag—ﬁo Williams
b 1
5101 Qu;})iéativc Analysig, ..ov.s XIV, XV 2 Summer 1—%?30 Williams
511 Qusag.sntive Analysis,...... III, IX-A, XI, 2 gg—BO G Williams
VII, VIII, IX-A 2 Summer gg—au
512 Quantitative Analysis..... V, XIV, XV, 2 30-30 il G0 Williams
610, 5101 or 511 75
III, VIII, IX-A 2 Yo v 30-30
X1, XII 75
Summer 32—3{)
5121 Quantitative Analysis..... X 2 45—45 ()
513 Quantitative Analysis. ... IIli, XII 3 (Not 1 u:red Williams
612 m 19°§
111 3
75
V, XV, 2 Uilles %05—30
5'131 Ouaalntitative Analysis, . ... X 2 5 %g—l&
5132 Qua‘ntit.ati\‘e Analysis. .... XIvV 3 ‘llg—lﬁ Williams
614  Quantitative Analysis..... v 3 %g—lb R Williams
516  Analytical Chemistry...... X(4) 4 } i‘;—lﬁ Williams
517 Methods of Electrochemical
o AL R S G ;g—?ﬂ) Hall
518 Advanced Qualitative Anal-
YRIRAT i a il e G 15-156 Hall
5 10 or 5°'101 120
5191 Chemical Literature....... \' 3 3046 Hall
L11, 12, Lb1, 52
5192 Chemical lerary Technique V 8 LN 156-156 Huntress
5191, 65611, 5'd51
620 Water Supplies........... ViI 8 1515 . Woodman
521 Ing%mal Water Analysis.. XI 3 " 2g- 0 Woodman
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No.

522

525
5'261
526
527

532
5'33
534
5'35
5356T
536
5'37
540
5'42
5421
544

5'60
5501
561
5511
5'52
5521

5531
5'532

5'66
556
6'67

5581
5582

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Water Supplies anll Wastes
DISDUSJ. ............. XI
512
(‘h(rmatry of Foods....... VIL
‘12, 550 or 5'51
Chemistry of Foods, ...... V (Elective)
512, 550 or 5561
Food Anzlysis. ........... V (Elective)

5°'12, 550 or 5°51
Chf.mlstry of Plant and

Animal Life, ..., vivenss ¥V (Elective)
550 or 5'51
Optical Methods......... . V (Elective)
512, 8013
l’rnwmnto Analysis, .. ... Vv, X, XIV
5121, 550 or 551, Lll3 (Elective)
Gaq \nalyma ............. 111,
111z
A A
Gas .‘\xmlysjs. ST AT .« (Elective)

5
Testing of War Gases..... V, C.W.S.
Engineering C h{mlstry . II (Elective)

5'03
: ; XV; (Elective)
App(h;d Chemistry, ..... + XIII
50
Applied Chemistry . ....... XIII
Teﬁst{iﬁg DR OIE .. V (Elective)
ChCmJISU‘Y of Road Materials Ig,
Special Methods. ,...,. siins OV
612, 8'013
M;tia:iilug.raphy. ey X1V
Metallography . ........ .. VIII
513
Heat Treatment and Metal-
LORTADNY ¢ e vaa itisainte o ls .
5'42 or 5421
Organic Chemntry. veseass VII VIII
501, IX.A, XI, XIV
Urg.mu. Chz}mmtry ....... . XVa
Organic Chemistry. ....... V. X
5'12, 804
Dn,amc (,h('rm:,try 3 I s X C.W.S.
513, 8 V C.W.8.
Organlc Clm.l:ll‘itry Tehsen 5 V. X
' 5
Organic Chemistry I...... vV C.W.S
55611 X C.W.S.
Organic Chemistry II,.... Vv
Organic Chemistry I1. ..., ., Vv
Organic Chemistry 111, v
Organic Qualitative Analysis V
Industrial Organic Chem-
ROV e st s
Chemistry of Powder and
Explosives. .. ... eesane (Elective)
, C.W.8,
Ord,
C.W.5.

Sy nthctlc Methods in Or-
ganic Chemistry........
Chemistry of Dyes. .......

<< <b<< <

Term and Hours of
Exzercise and Preparation

Year 1st
Term
4 TN
3 16-15
60
4 Either term
4 Either term
4
4 Either term
4 90-30
2 e
3 {15 5k
3 15-15
4 Either term
8 Qe
4 Ry
3 20-25
4 156-15
4 Either term
4 1615
30
3 0-15
30
4 mr,
4 sl e
G
2 30-30
3 30-30
8 45-30
3 60-45
8 60-45
3 ] e
3 S8 he
G 30-30
G g
G 45-90
G C-0
150
G o e
4 ey
4 ve oa
G °e e
G
G e ss

Term

30-15
15-15
30

5= 0
70
45-75

0-15
30

15-15
15-15

30-'0
30-30
30-30

30-30

30-30

d40-30
30-30

4545
30-30

Instructor
in Charge

Woodman
Woodman
Woodman

Woodman

Mueller
Woodman
Gill

Gill

Gill
Gil
Gill
Gill
Gill
Gill
Gill
Williams

Williams

Williams
Huntress
Huntress

Moore
Moore
Moore
Moore
Norris
Norris

Mulliken

Mulliken
Underwood

Davis

Davis
Mulliken




CATALOGUE 195

No. Subject and Preparation

550 Determination of Chemical
Constitution for Organic
Compounds. .. ....

5601 Journal Meeting in Organlc
Chemistry .o oo v v spesnss

5602 Journal Mectmg in Organic
Chemistry . .......

561 Organic Chemical Lal

torg

5'12, 5511

5011 Organic Chemical Labora-
(8]

AT o blsa bt e e

512, 5511

5'612T Organic Chemical Labora-
tor y...................
6512, b

5613 Orgamc Chemlcal Labora-

512 5511
5614 Orgnmc Chemical Labora-
o

TY cnvassssaannarsssns
5

01
5616 Orgumc Chemical Labora-

5 5

5'62 Organic Chemical Labora-
LOTY i iavnnnnnseissnsnnns
561 .

5621 Organic Chemical Labora-
LOTY i einessssasininnnns

5611

5622T Organic Chemical Labora-
LOIY cvnsssnnnrnnsnnnses
5612 i

5624 Organic Chemical Labora-
ROIY . v ivssssnnnnnenssan
5 614

5631 Organic Lnbomtory Prac-
tice, Advanced , i

5632 Organic Laboratory Prac-
tice, Advanced. .. ... ..

5651 Chemical Principles.......
M21, 803, 5'13

5652 Chse_:(:i:gtlzal Principles. . .....
566 Chﬁt‘mica} Principles. ..... .
‘6.
5'671 Chemical Principles. ... ...
M21, 803, 513
5872 Chemical Prmc:plcs ...... ;
M21, 803, 513

568 Thermachcmlstry and
Chemical quhbnum e

5681 Thermtljchpn:ustry and
Chemical Equilibrium. ..
M21, 8023, 5'13, 5!'!1

560 Colloidal Chem:stry 0L
5512 and 56

5701 The Logic of Sclenhﬁc In-

5702 'I‘he Lo{z{c' of Sclentific In-

571 Phystml Chemﬁtry Seminar

5'661 and 5'652
5721 Thermodynam:cs and Chem-
] o

5722 Thermodynamlcs and Chem-
T R Rk A 1T

Term and Hours of
Exercise and Preparalion Instruclor

Year  1st 2d in Charge

Term Term

G e 15-30 Mulliken

G 16-15 o ht Norris
G (it K 15-15 Norris
38 135-0 G 00 Moore
3 0- 0 e Moore
135
3 0- 0 Ve e Moore
60
3 0-0 Vi Moore
105
8 0-0 b Huntress
45
8 ve lee 0- 0 Huntress
75
3 O 0-0 Moore
1656
] osllae 0- 0 Moore
135
8 500 0-0 Moore
45
3 ve s 0-0 Huntress
60
G 0-0 b ae Morton
75
G RS it 70— 0 Morton
5
3 i}g—ﬂ() SR Sherrill
3 SR 60—915 0 Sherrill
‘¢ 3000 T Sherrill
60-00 v v Sherrill
o e 60-90 Sherrill
4 (Not required Mueller
in 1925-26)
3 45-75 Sretite Mueller
4 30-15 e Sherrill
G 30-30 %5 o Davis
G e s 30-30 Da-is
G oA 30-30 Millard
G 30-60 L Gillespie
G ’4 A 15-30 Gillespie




196

No.

5731

5732
5741
5'742
575

5761
5762
6771

5772

578
6'79
5801

5802
6'81

5'84
5'85

500
593

6'95
5'06
508
5901
5002
5'003
5004

6'00

6'01

603

604

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation Taken by
Thermodynamics I; Pree

EDOIZY . . o vivunvrnnnns .V

5'66 or 5'672
Thermodynamics II: General

hearyl UL o e s I(T.D.), V
Kinetic Theory of Gases,

Liquids and Solids, .. ... A
Kinetic Theory of Gases,

Liquids and Solids. .. .., v
Atomic Structure. ., ,...., (Elective)
Sub-Atomic Chemistry.... V
Sub-Atomic Chemistry,.,, V

5'761 i
Conference on Current Lit-

erature in Physical Chem-

o S T S v
Conference on Current Lit-

erature in Physical Chem-

ol e e B A ey bRl
Thermodynamics of Binary

T e b s v
Rar;!batinn Chemistry ., ..... v
General Chemistry....,... II(A.O0.)
General Chemistry.,.,.... II{A.0.)
General Chemistry Labora-

BT e e e e II(A.O0.)

Physical Chemistry,...... II

Elementsof Chemical Theory VIIy

Quantum Theory Applica-

bl e O R s
Theory of Solutions, ...... v
5732
Research Problems. ....... v
History of Chemistry,..... v
550 or 551
BB e v r st e v
Thesis Reports........ o Vi
Re#earoh s vy vivinsians 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

ELECTRICAL ENGINEERING — 6'00-6:99

Term and Hours of
Ezercise and Preparation
2d

Subject and Preparation  Taken by

Principles of Electrical Engi-

neering. . ... DOki3iaiaTe winvia VI, VI.C

Mz2g, 803
Principles of Electrical Engi-

................ VI, VI.C

neeri
6'00, M22, M31
Principles of Electrical Engi-

U e R VI, VI-C

6'00, 6'01, M31
Principles of Electrical Engi-

DEETINE, 2 4 vvvsannsnares VI, VI-C

6'01, 602 :
Principles of Electrical Engi-

neering. . .....
603, 6116

eissnsass VI

A

Term and Hours of

Vear Isi
Term
G 30-60
G "
G 30-60
G A
ny R IO
G 15-30
G £
G 30-60
G
G
G
60-60
3 30-30
2 O3 (1)
G s A
G 30-60
4 150-15
4 30-30
4 0-15
45
4 S0
G VL
G 15-15
G s
G 15-15
G se

Year 1st
Term
2 S 0
3 60-080
3 e owe
4 00-120
& Wai

Ezercise and Przpu;;rion

Term

30-30

30-60
15-15

15-30

30-60
80-60
3015
30-30

0- 0

180

30-60
80-60

15-15

Term

75-90

75-90

75-106

Instructor
in Charge

Sherrill

Keyes
Keyes
Keyes
Blanchard

Blanchard
Blanchard

MaclInnes

MacInnes

Beattie
Gerke

Davis
Davis

Davis

Millard
Gillespie

Beattie
Scatchard

Keyes
Moore

Keyes

Keyes
Norris

MacInnes
Keyes
Norris

Norris
Instructor
in Charge

Timbie
Timbie
Lawrence

Lawrence

Woodruff




CATALOGUE 197

Term and Hours of
Ezxercise and Preparalion Instruclor
Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
Principles of mectncal Engi-
neering M22, § X1V
Principles of Elect.ncai Engi-
neering 6°06, M31. X1V
Principles of Licctru:al Engi-

2 45-75 Timbie
8

neering 060 X1v 8 60-90 Lyon
4
]

(SO0 Timbie

Principles of ]'.‘.ltctncal Eugl-
neering 6'08 .

Principles of Elcctncul Engi-
HBBPNG. \ oisaponnsannns VI-A(A
803, M2

I’nnuples of Electrical Engi- o
NEering. ... et b as de s LV T=AA)Y 5 50-75 Timbie

6:101
Pnnclplts of Elcctrlcal Engi-

T Lyon
2040 Timbie

. VI-A (A) b Timbie

803 1\121

I’rmr.'lplcﬂ of Electrical Engi- A
neering ! -105 Timbie
600301’ 6'101, 6102 and
61

Principles of Electrical Engi- .
neering VI-A (A) S Ricker
600, BOI 6104 or 6101,

6102, 6'103, 6'104 i /
l’rmuplcs of Electrical Engi- o )

neering VI-A (A) i) o0 Ricker

6:00, 601, 6:0, nl' 6'101,

6102, 6'103, 6'104, 6:105

l‘!lntl[}]Lh of Electrical Engi- :
neering . VI-A (A) Ricker
6'01, 602, 6:08, or 6101,

6 ]UJ 6:103, 6'104, 6°105,
6106

Principles of Electrical Engi- v i
NEETINE . svvssssnsssssss VI-A (B) = Timbie
803, M2 ;

Principles df Electrical En- e
gineering 3 Summer = Timbie
600 or G'111, 8'03, M21

Principles of Electrical Engi- RS
neering VI-A (B) 90-105 Timbie
gill U 112, or 6'00 and

Principles of Electrical Engi- .
neering VI-A (B) Ricker
600, ﬁl)l 6'113 or 67111,

6‘!12
’rlnclp]cs u![ Electrical Engl

6118, 6114, or §03""
Prmuples of Electrical Engi-

VI-A (B) 30-60 . Ricker
B 113 G ‘114, 6'115, or 602
Pri S 1 15{ El 1 E
nnctp es of ectrical Engi- X
neerm VI-A (B) .. 76-90 Ricker
6'02, UOB. or 6 113 6114
6115 and 6116
Electrical Transmission .
Equipment........os0.. VI(Elective) 4 Ve 45-00 Woodruff
6'03 or equivalent
Industrial Applicatlons of .
Electric Power. . ...+, VI (Elective) 4 Dawes
603
Central Stations. . ..... Sl VL (Electwc; 4 55 o Balsbaugh
Central Station Design ., VI (Elective, 4 Balsbaugh
Electrical Eqmpm(.nt " of
Bmldmg" eeerssses (Elective) 3,4 Hudson

804
Electric Railways......... VI (Elective) 4 Voelcker

VI-A (B) Summer Ricker




INSTITUTE OF TECHNOLOGY

Term and Hotrs of
Exzercise and Prcpu;;n‘on

Year st

Term Term
4 45-80 el
4 Ve (e 45-90

4 One term only 45-00

45-90

4 One termonly 15-15

3

45-90

198 MASSACHUSETTS
No. Subject and Preparation Take: by
6251 Elec&&ic Machinery Design. VI (Elective)
G
6'252 Ele 'CG‘:“C Machinery Design, VI (Elective)
LI
627 Iilummattun. saweasssssss VI (Elective)
802, 60
6281 Pnnup?ub nf Wire Commu-
m(‘atlon eensannssss VI (Elective)
6'02, 6
6'282 Prmctplcs uf Radio Commu-
nication...... visseeses VI (Elective)
602
6'20  Storage Patteries. ... ..... VI (Elective)
6'301 Principles of Electrical Com-
munication......eveeses VI-C
6:00
6'302 Principles of E.cctrical Com-
munication. ........ vons VISC
6'301, 6'02
6'311 Principles of Electrical Com-
Mmunication...cessessess VI-C
6:312 Principles of ]‘lu.trimi Com-
municati . VI-C
6301, 6 ru 6:03
6:32 Prlncu)les of Llu.tri cal Com-
munication. ........... . VI-C
602, 6 '{('I’ 311, M45
6331 Communication Electrical
Laboratory . s st mi VIS
6'332 Communication Electrical
Trl'\nr'l' O RO SRk 5 VI-C
" 2
640 L!.L‘ ents of Electrical En-
[’ll'll‘(ﬂng ------- DN I
804 II IX B, XV,
IIf, X11f

6'40T Elements of Electrical En-

v U lective)

gmc-crrm o II
XVi
6'402T Ell’mlut'~ of Electrical En-
gineering, ..., .., SO,
4 iy ¢ XV
6'41T Elements of Electrical En-
ginasHag eI X-B
641
642 Elements of Electrical En-
gineering . . II(A.0.)
643 Generation and Distribution
of Electric Energy.,...., XVa
@44 Blectric Transmission and
Distribution of Energy . Is
G'45  Alternating Currents and
Alternating-Current Ma-
chinery...... AN XIII-A
646 Industrial Applications of
E ilw.lru: Pawer i .. I1I(0.D.)
it
6:47  Central Stations. .. ....... Iy
6:501 [‘lutricnl Engineering Sem-
LR ain elater in eiarnecs 4ia VI
G'502 Llu.trn.al Enbmuuruw Sem-
h e IR Sk S OO A
@511 Electric Circuits,.....coves VI
6612 Electric Circuits. .. ...... . VI
6'621 Alternating-Current Ma-
chinery . . . VI
U522 Alte rnatmg Curant ‘Ma-
ORINBLY i viss i snsovie Seriyd

3 el 4 45-90

4 45-60 wailys

4 Ol 45-60

4 W ea 45-60

4 0-00 sy

45

4 e 0=60
45

3 60-00 Vilhi

3 60-90

4 150‘

4 Either turm 60-00

4 60-90 salRks

3 60-60 ey

4 3040 SRR

4 3045 I 1)

4 3040 & w

4 75-75 (00
60-00

30-60 !

4 60-120

G g 5-30

4 A 30-60

G 75 He

G aivl o 75

G 150 e

G v 150

G 150 Si iy

G Ve ah 150

Instructor
in Charge

Dawes
Dawes
Drisko

Tucker

Bowles
Lawrence
Tucker

Bowles
Bowles
Tucker
Bowles
Bowles
Bowles

Hudson

Hudson
Hudson
Hudson

Hudson
Balsbaugh

Balsbaugh

Lawrence
Dawes
Balsbaugh
Jackson
Jackson
Dahl

Dahl
Lyon

. Lyon




6'58

6'5691
6502
6503

6'594

6601
6602
6'603

661
670

671
6'72T
6'73
6'74
6'75

676

677

CATALOGUE

Subject and Preparalion Taken by

Organization and Admin-
istration of Public Service
Companies. ..ocoiisenas Vi

Organization and Admin-
istration of Public Service
Companies, . v.oeevoss VI

Power Stations and Distri-
bution Syatems. . ..... 0.

Power Stations and Distri-
bution Systems ....,...

Railroad Electric Traction, VI

Railroad Electric Traction. VI

Prmclp‘es of Elect.ncal Com-
MUNiCAtion ., . ..oveervsn VI

Principles of T‘!cctncal Com-
munication....eeesssees VI

Iliummatwn. SO SO st N
Operational Caleulus. .. ... VI
Principles of Electrical En-

FINGEriNG. .\ vovv s . VI-A(A)

ring
0‘04 or 6 106 and 6107
Electrical Engineering, Prin-
CIPIES, vvvrseransrsarsss VI-A(A)
‘591
Principles of Electrical En-
FiNeering. .o v oo vvsnses VI-A(A)
6'04, 6 511 or 6'591, 6502
Principles of Electrical En-

AREBHNE, 1 ovvsvnse VI-A
6'601, 6'592. 6 593 or
6'601, 6'602, 6
Pnnctples of Electncal En-
neering .ovs VI-A(B)
%104 or B 116 [ 117
Principles of Electrical En-
mggcrmg. OGO I R0 .. VI-A(B)
Principles of Electrical En
gineering. .. .ocveasiian VI-A(B)
6:511 or 6601, it 602
Gaseous Conduction. . . . . . VI
Electrical Engineering Lab- -
oratory................ VI, VI-C
600,
Elcctncal Em,mecrmg Lab- ‘
gr_?atory........ ..... oo VI, VI.C

Electrical Engmecrmg Lab-
OFRLOTY . s aessvsnnssssss VI, VI-C
6'71, 608

Electrical Testing (Ad-

vanced). ... oiepeianiis VI
Electrical Lngmeermg Lab-
Oratory. v veeses s . VI

672 or equwalcnt
F]ectr:cnl Enmneermg Lab-

OrRtOTY, . ccvansvsins ..o VI-A(A)
6 101 6 102, or 6111
VI-A(B)
E]cctncal Engineering Lab-
........ o VI-A(A)
675 6103 6104 or 675,
VI-A(B)

Electrical Engineering Lab-
OTALOLY s s sra atalas  r ek se VI-A(B)

6'76, 6'104; or 6'114 VI-A(A)

Term and Hours of

Ezercise and Prepavation

Year Isi
Term Term
G 150 AL B
G et 180
G 135 i
G Vs 188
G 135 Falaa
G SRR 1356
G 135 viel wis
G 2y 180
G One term only 135
G 150 SO
65 Summer 50-60
5 40-75 ol oA
[ ] 20-60 ekt
] e e 45-105
B8 Summer 30-60
-] 20-60 s o
] 20-70 (et
G We e 150
3 3045 e
45
8 i 30-75
45
4 50-120 .. ..
70
G Time specially arranged
G Time specially arranged
3 Summer 15-35
25
2 e 15-35
25
3 Ca 80-565
35
3 30-55
35 vie ieh
4 Summer 10-30
4 10-30 R )

199

Insiructor
in Charge

Jackson

Jackson
Balsbaugh
Balsbaugh

Voelcker
Voelcker
Bowles

Bowles
Drisko

Bush
Dahl

Dahl
Dahl

Dahl

Dahl
Dahl

Dahl
Bush

Laws
Tucker

Laws
Tucker

Laws
Tucker

Laws
Tucker

Laws

Tucker

Laws




No.
678

680
681

682

6'83

6'85

6'86

6'87

6'88

689

6'901
6'002
6'903
6904

6905
6011

6'012
6913
6'014

6'915
6921

6'022
6'923
6:024

6925
6931

6032
6'933
6034
6'035

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

Electﬂcal Engineering Lab-

677 Blﬂﬂorﬁllﬁ

Electrical Engineering Lab-
oratory . .
Electrical Engineering Lab-

Flectncal Enginecring Lab-
883, 608 "

Electrical Enmuecnng Lab-
orato
683, €00

Electrical Engineering Lab-

640

Electrical Engineering Lab-

Taken by

VI-A(A)
VI-A(B)

VI (Elective)
X1v

Xiv
XIv

IT, IIT, XVa
X

OTBtOTY .o v vvvvveansnass XI
Electrical Engineering Lab-
OTALOTY s sevenrornnnsess MIII-A
6'45
Electrical Engineering Lab-
or:;ory e s e s ILCALDS)
Electncul Engineering Lab-
OFBLOTY s/ s aais s envinses L
6'40
I1(0.D.)
XVa
Manufacturing Practice.,.., VI-A(A)
i : VI-AEB;
Manufacturing Practice.... VI-A(A
VI-A(B)
Manufacturing Practice, .., VI-A(A)
| | VI-A(B)
Manufacturing Practice.... VI-%%;
anufacturing Practice. =A(A, B)
Manuf; P . VI-A(A
Public Utility Practice, ..., VI-A(A
VI-AEB
Public Utilit: Practice..... VII-AA((}I\;])
Public Utility Practice. ... VE—%(:_B
-A(
Public Utility Practice..... VI-A(A
FR 0 ) VI-A(B
Public Utility Practice. ,,,. VI-A(A, B)
Public Utility Practice..... VI-A(A)
] o ¢ VI-A(B
Public Utility Practice..... VI-A(A
- il ) VI-A(B)
Public Utility Practice..... VI-A(A)
; ool 2 VI-A(B)
Public Utility Practice..... VI-A%A)
, e . VI-A(B)
Public Utility Practice.,... VI-A(A, B)
Public Utility Practice..... Vl-A{A;
& I . VI-A(B
Public Utility Practice,.,.. VI-A(A)
. an . VI-A(B{
Public Utility Practice..... VI-A(A
AR : 1-A(B)
Public Utility Practice..... VI-A(A
-A(B

Public Utility Practice.....

OO s 6 €0 00 DO O O s s 1 20 60 €0 B OT G b e o g3 €0 6O 1D TN O i i e g0 L0 GO B9

Term and Hours of
Exzercise and Preparalion
Year 1st 2d
Term Term

6 Summer
4 aoir

2545

35

25-45

35

4 Time speciaily arranged

3 15-35 AT
25

15-35

25

4 15-35
25

4 ——

4 0-45
30

3 (Not required
in 1925-26)

4 ‘e oae 2545
35

4 ve W 30-00
00

3 (i0E 450 0-30
30
G 0-30 e
30
4 Vel iy 0-30
30

2d term 48 to 50 hrs,
Summer 48 to 56 hrs.
1st term 48 to 56 hrs.
2d term 48 to 56 hrs.
Summer 48 to 506 hrs.
1st term 48 to 56 hrs.
2d term 48 to 50 hrs.
Summer 48 to 50 hrs,
1st term 48 to 56 hrs,
2d term 48 to 58 hrs.
Summer 48 to 50 hrs.
1st term 48 to 50 hrs,
2d term 48 to 56 hrs.
Summer 48 to 50 hrs.
1st term 48 to 50 hrs.
2d term 48 to 50 hrs,
Summer 48 to 56 hrs,
1st term 48 to 56 hrs.
2d term 48 to 50 hrs.
Summer 48 to 50 hrs,
1st term 48 to 56 hrs.
2d term 48 to 56 hrs.
Summer 48 to 56 hrs,
Ist term 48 to 56 hrs,
2d term 48 to 56 hrs.
Summer 48 to 56 hrs.
1st term 48 to 56 hrs,
2d term 48 to 56 hrs,
Summer 48 to 560 hrs.
1st term 48 to 56 hrs.
2d term 48 to 56 hrs.
Summer 48 to 56 hrs,
1st term 48 to 50 hrs.
2d term 48 to 50 hrs.
Summer 48 to 56 hrs.
1st term 48 to 56 hrs.

per wk.
per wk.
per wk.
per wk.
per wk.

per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk.
per wk,
per wk,
per wk.
per wk.
per wk.,
per wk.
per wk.
per wk.
per wk.
per wk.

per wk.
per wk.
per wk.

per wk.

per wk.

Instructor
in Charge

Tucker

Laws

Laws
Tucker

Laws
Tucker

Tucker

Tucker

Tucker
Tucker
Laws

Tucker
Tucker

Timbie
Timbie
Timbie
Timbie

Timbie
Timbie

Timbie
Timbie
Timbie

Timbie
Timbie

Timbie
Timbie
Timbie

Timbie
Timbie

Timbie
Timbie
Timbie

Timbie




CATALOGUE 201

BIOLOGY AND PUBLIC HEALTH — 7:00-7+99

Term and Hours of
Exercise and Preparalion  Instructor

No, Subject and Preparation Taken by Year 1st 2d in Charge
Term Term
701 General Biology..vvvveue . VIIL 2 1.) 60 S Riley
7:03 Theoretical Bioogy....... VII 4 3045 e Turner
7'103, 7301
706 nu_;aﬂny. o N T G VIL 2 1 b G 15-30 Turner
‘01 45
707 M;}'coo&ogy. S cpo e Ay ey L, 3 45-30 ) Prescott
7'08 Parasitology... . ...... .. VII 4 e 30-60 Bigelow
700 Pa;:-bsétnlagy (Adv.) .\ vu.e. VII G 15-45 Bigelow
710 ZoBlogY..eouvsuas A teal . VII 2 50 ) 15-30 Riley
701 45H
7'11 Anatomy and Histology.... VII 3 %%—75 e nt Bigelow
7'12  Anatomy and Histology.... VII 2 it 3%—“0 Bigelow
9
7'13 Cy7t01120gy ......... Ty VAL G 15-60 Bigelow
714 Hiitory of Biology........ VII G 30-90 e Bigelow
7'17  Sources of Fund upply.... VII 2 ien Vs 30-60 Prescott
720 PhysiologY . ..eeeasasis ot Apal 8 (e 23—75 Bunker
7'22  Personal Hygiene and Nu-
Ao e s s nivas VAL 3 3045 Bunker
VI 4 30-45 Sainre
725 Physmluglcal Basis of Nu-
tinztéon M e erats . VII G 20-40 e, Bunker
7:28 Biology and Bacteriology .. V,IX-A 2 }1.3—1.5 T Horwood
XI 3 55-15 el wie
0
7:20T Biology and Bacteriology.. XI 3 o, 1}.?‘—-15 Horwood
[}
7'201 Biology and Bacteriology.. V,IX-A 2 R G .'15(5)“1'5 Horwood
7'301 Bacteriology...ves00se e LT 3 gg—ﬁl') A5 Horwood
7202 Bacteriolog¥....evevieses VII 3 i 1%45 Prescott
6
7:321 Bacteriology, Advanced.... VII G 30-75 3 b Prescott
7:322 Bacteriology, Advanced.... VII G 15-45 Prescott
734  Microscopy of Waters. .... VII 3 15-15 e Bunker
X1 4 15-15 S0 b
7:361 Industrial Microbiology.... VII 4 égﬁ'}o iy 3t Prescott
7362 Industrial Microbiology.... VIIs 4 15-30 Prescott
45
7:37 Industrial Microbiology. ... VII G lf)—[}u i Prescott
r
730 ZymologY...... L A G 15-60 G ans Prescott
740  Oceanography. ........ vos Vi 2 Py o 30-60 Bigelow
7421 Food Fishes., . .vvvuvvss . VIIa, 3 3%*75 AV Bigelow
! ]
7:'422 TFood Fishes. ,.... soae e NI 3 ah e 30 -60 Bigelow
7:43 PFish Culture... ...... VIIz 3 e 30—30 Bigelow
7'441 I‘enhnningy of Ftshcry Prod-
................ VIl 4 30-30 £ 420 Prescott
7442 Technulugy of Fishery Prod-
(T b anan o Pty L 28 4 b 15-60 Prescott
60
7:60 Ini:’cgg-m and Immunity... VIL 4 5 o 45-75 Slack
‘301
752 Industrial Hygiene..,..... VIIy 8 e e 15-60 Turner
7'50 45
Vil 4 Yo's ;g—ﬂo
7:53 Plant Sanitation.......... VIla 4 ) 15-15 Prescott
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No.

7552
78
7 58
7602
761
762
765
704
7:65
7'66
7701
7702
7711

7712
7'80
781
7'821

7'822

701
7'92

No.

800
801

802

803
804

MASSACHUSETTS

INSTITUTE OF TECHNOLOGY

Term and Hours of

| Exercise and Preparation  Instruclor
Subject and Preparation Taken by Year  Ist 2d in Charge
Term Term
Public Health Administra-
iﬂlaé----.. L DA D 4 30-30 Turner
Public Health Administra-
r1a) B (R R e VIL 4 Sat ity 30-45 Turner
7'302
Public Health Laboratory
Methoda iiavias e VIL 4 30-30 sl Slack
7'301 60
Public Health Laboratory
MethodB o iaates V1L 4 15-15 Slack
301 30
Public Health Surveys..... VI 4 15-30 . Horwood
Municipal Sanitation, ..... VII 3 03 ol 60-60 Horwood
VIL 4 YL 60-60
Vital Statistics........... VI 4 3045 . Horwood
Health Education......... VIL G 30-60 HEL Turner
Health Education......... VII G o 15-30 Turner
45
Health Education and Ad-
ministration. . ......... VII G 15-60 o) Turner
]ll'ﬂﬂl Surveys and Statis-
. VII G 45-90 Horwood
I’ul-lxs Health Field Work.. V1I G 30-60 Turner
Pu_;lhh]lmlth Problems. ... VII G f 30-60 Turner
|J
Health Hazards in Special
Industries. ... ;iionveens VII 3 i 15-75 Prescott
Epidemiology .. .. v..... VII G 30-90 PR Prescott
Technology of Food Sup-
phn.s ............... ves VI 3 3045 i Prescott
7301 45
Techno]r.spy of Food Supplies VIIz, 3 e 30-75 Prescott
7'801, T'302 60
Technol()py of Food Prod-
Hota T e . . VIIg, 4 30-30 e Prescott
7701, 7702
Technology of Food Prod-
e e e R T i cvs Vg 4 15-60 Prescott
7701, 7T 702 60
Bmc]uml:ir; N RO A O ) 4 45-75 i Bunker
550, 7301 75
Biochemistry . . vvoivinive, V (Elective) 4 4;.‘]—60 Bunker
30
Biochemistry, Selected
4 Hoged (of RO DT VI LTl B . V, VII G 1545 " Bunker
780 or T'81
Biochemistry, Selected
4ol e S ST /11 5 o 15-45 Bunker
Blr)lopu..\] ('nllcqmum oo N ARE 4 15-1¢ et Prescott
Biological Colloquium, . ... VII s 15-15 Prescott
PHYSICS — 8'00-899
Term and Hours of
Ezercise and Preparation  Instructor
Subject and Preparation Taken by Vear  Ist 2d in Charge
Term Term
Physics (Entrance)........ Summer  30-60
Physics. (Mechanics) . . . ... All courses i 45-75 i Drisko
'00, i except IVy 15
Physics (Mechanics and
OB Ny i b All courses 1 TS 45-75 Drisko
8( except IVy 15
Physics (Electricity) . ..... All courses 2 +5-75 i s Page
801, M12 except IVi 15
Physics  (Electricity and
T[L‘at) ................ . All courses 2 T 45-75 Page
803 except IV 156
and VI-A(A)
VI-A(A) 8 Summer

45-75
15




CATALOGUE 203

Term and Hours of
Exercise and Preparation  Insiruclor
Subject and Prep iration  Taken by Year 15t 2d in Charge
Term Term
Acoustics cones VL A 25-45 Barss
8012, 8'023, Mi2 20
Acoustics, Illumination ana

3 SR Barss
Pr;rz&szwéon of Measurements. XIII-A i 7 10-10 Goodwin

Heat Measurements,,..... VIII i Wilkes
811 or 812 3
V (Elective)
Heat Measurements....... IX-A, XIV,.. St Wilkes
804 0
Heat Measurements....... 1l e Wilkes

Heat Measurements Gas and Fuel T 5-15 Wilkes
Eng. (Elec.) 60
Heat Measurements II,.... VILI G 5 e Wilkes

Photography . .« ceeenverss \_;:[[I\.{r 2 Geh 0 Hardy
Photographic Laboratory .. VIII 5 o Hardy

Photography, Advanced.. .. Elective Al 15-30 Hardy

8'151 : 30
Aerial Photography . . .. Elective VT T Hardy
Geometrical Optics. ....... VIII i 3045 Hardy
Geometrical ptics (Ord- /
s Time to be arranged Hardy

817
Physical Optics . y.veeass VIII 3040 e Hardy

30
Microscope Theory nml
Photomicrography . VIIT € 55)—15 . Hardy
(
Optics, Advanced. ... VIII ianllte -~ Hardy
817 and 813
Electricity VIIIL 3 30-60 34 Page
804, M"" 45
hchLrn.xLy T 30-00 Page
20 45

30-60 D Knobel
30
e 30-60

30

Elements of :C
Theory . . VI-A (A)

804
1A (B)

8221 Analytical Mechanics, ,.... VIII, IX-C
804, M22 ;

8222 Analytical Mechanics. ..., VIII, IX-C
)

8281 Advanced Physics. ... ... VIII, IX-C
8'222

8232 Advanced Physies,........ VIIL IX-C
8231
8241 l'ilul:trcnnagllcti_c Theory..., VI-C
8242 Electromagnetic Wave Propa-
gation VI
8§28 Celestial and Atomic Mc-
chanics . f
8301 Atomistic Theories .
8302 Atomistic Theories. ... VIL
831 Elements of Tensor Caleulus VIII 5
832 Radioactivity VIII 380-60 Lt P Heymans
833 X-Rays and Radiology . 15-15 v av Jo 'Ly Norton
304, M22 30
834 Thermodynamics and Sta-
tistical Mechanics. ... ... VIII 30-60 SEacae
837 General Theory of Radiation VIII ¥ yiant 30-60
(Not offered in 19256-26)
838 Theory of Rdathty VIII 30-60 S aTaTE Vallarta
(Not offered in 1925-26)

45-75 N res Heymans

o 45-75 Heymans
45-105 .. .. Heymans
Rkt 45-105 Vallarta

30-30 A 50 Vallarta

ok B R D o

30-45 Vallarta

e 30-60 Vallarta
30<106 .. .. Heymans
oty 30-105 Vallarta
15-30 v oae Vallarta

wOOOR0
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No.

8'431

8'432
8'44

8'451
B0
8581
8582
8560
861
8611
8612
862
§631
8032
8'64

5'65
866
867

8681
8682
869

8'70

871
872
8721
8722
8731
B'732
875
870
877

878
8'801

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

Mathematical Theory

Elasticity and Applied
Blastieitirc . oueue sihinnar

Phomc!astlcuy

Ap?]hmtluns of X- Ruy ‘and

Photoelasticity . ., ...

Physics Seminar.
Physics Seminar

Industrial Radiology......

Acronautics, . ... sesaasse
M22, 2:22

Aeronautios. .. ..eeernnnes
M22, 2:22

Aerm}autics. SRR

Airplane Designing........
8631

Airplane Designing........

Airplane Designing........

Airplane Designing. ..
861

Airplane Dcsi[;n. e,
23

Advanced Airplane Design.

8631, 862

Advanced Airplane qtruc-

LT R MOR B PCRTT LI .
8631, 862

.\‘hn-l{i;‘.id Airship Design., .

Airship Theory.....cvuus
M23

Non-Rigid Airship Dc-ugu-

lT!.F Pedsaiaaaans

ngld A:rsh:p Design......
8’6
Rigid Airship Designing. . .

Aeronautical Research

Methods..... SR ta T te i thTaty
M23

Conduct of Aeronautical
l"hre.‘la‘?uarch .....

LDl
Acronautical Laboratory . ..

Aircraft Instruments, . .

Aerial Propeller Designing. .
8722

Aerial Propellers. ........

h

Advanced Wing Theory. ...
M4

Advanced Wing Theory, ...
8731

Aerial Transport. .....ovv.s

Ec21 or Ec31

History of Aeronautics. , ..

E22, 8581

Aeronautical Seminar, .. ..
Aircraft Armament., . ...
El(.chmhemistry, Principles

8 04, M22’

Term and Hours of

Ezercise and Preparation Inslructor

Taken by Year

VIII, Aero.Eng. G
VIII G

IIu.-.. Elective) 4
5y 6

4
VIIl ! 4
Elective 4,G

IX-B (Elective) 4
II (Elective) 4

XIII-A G
Acro. Eng. G
XIII-A G
XIII-A G
. Aero. Eng. G
XIII-A G
Acro. Eng.
Aero. Eng. G
. Aero. Eng. G
Acro. Eng. G
Aero. Eng. G

Acro, Eng. G
Aero. Eng. G
Aero, Eng, G

Acro, Eng. G
Aero. Eng. G
Aero. Eng, G
Aero. Eng. G
Aero. Eng. G
Acro. Eng. G
Aero. Eng. G
VIII SFlu.t ve)

Aero G
\’III Elect.lve)

Aero. Eng. G
Aero. Eng. G
Aero. Eng. G
11 (0.D.) G
VIII, X1V 3

1st
Term

30-60

20-20

90- 0
30~ 0

75-90

30-45

15-60
15-30

30-60

sn Charge
Term

W s Heymans
45-60 Heymans
60- 0 J.T. Norton
60- 0 Heymans
S Heymans
20-2 Heymans
15-15 J. T. Norton

30
60-60 Warner
30-30 Warner
45-756 ‘Warner
TP i Warner
IR Warner
60- 0 Warner
120~ 0 Warner
LA Warner
30-60 Warner
30-60 Warner
30-30 Burgess
G0 Warner
0-0 Burgess

60
45-60 Burgess
0-0 Burgess

120
} Brown
15-456 Brown
Sailes Brown
(5 Brown
45- 0 Warner
30-30 Warner
«+ ++ C.L.E. Moore
30-60 C. L. E. Moore
15-45 Warner
e Warner
15-15 Warner
45-75 Brown
(et O Goodwin




CATALOGUE 205

Term and Hours of

Ezxercise and Preparation  Instruclor

No. Subject and Preparalion Taken by Year Ist 2d in Charge
Term Term

8'802 Electrochemistry, Principles

gfsdl. R T R Ry L) VIII, XIV 3 45-90 Goodwin
882 Electrochemistry......... XIV 4 30-60 a5 Ho0 Goodwin
B'802 or equivalent
8'83 Electrochemistry, Advanced VIII G L 30-60 Knobel
8'82 or equivalent
8'84 Photochemistry.......... . Elective 4 f 30-60 Stockbarger
550, 8'802 or equivalent
8'851 A]’Jspggd Electrochemistry, ., XIV 4 15-30 o Thompson
8'852 .r\;g)kgcll Electrochemistry. . XIV 4 25-80 Thompson
8'868 Electrochemical Laboratory XIV 4 0- 0 T3 TG Goodwin
882 70
8'871 Applied F]ectrochcmlcal
Laboratory............ XIV 4 0- 0 Ty Thompson
8861 ) 35
§'872 Applied Electrochemical
Laboratory........ coeny IV, 4 X i) 0- 0
71 ; 35
889 Electric Furnaces,........ Elective 4 45-30 e Thompson
800 Electrochemistry, Elements
Of i s sivinsmsionrasarases LIIE 4 (Not required
1925-26) Thompson
8'04 and 5'02
893 Cnsllggulum. SO E RN A I XY 4 oo e 15-15 Goodwin
894 Precision of Measurements
and Thesis Reports ..... VIII, XIV 4 15-45 § Goodwin
898 Glass Blowing,........... XIV (Electwc) 4 Either term %—- 0 Thompson
I

CHEMICAL ENGINEERING — 10°00-10°99

Term and Howrs of

A . Exercise and Preparation  Insiruclor

No. Subject and Preparalion Taken by Year  Ist 2d in Charge
Term Term

10011 Problems of the Chemical

Eguﬂzlznecr 2 15- 0 e Lewis
1015 Thesis Reports. ..,...... X 4 et 15- 0 Lewis
10'19  Chemical Engineering Lit-
erature, ... . SEGOODEIONG 2 30-30 (13 10 Lewis
L12 and L52
10'20T Industrial Chemistry. ..., X 8 alai ity 60-60 Lewis
668, 5652
10201 Industrial Chemistry..... V 8 Fr (s 60-60 Lewis
5'62 or XI1v 4 R 60-60
8802 or 56528
10'201T Industrial Chemistry..... XVi 3 S 45-45 Lewis
550 or 65:68
10202 Industrial Chemistry..... V C.W.S, 3 SR 75-75 Lewis
562 and 56562
10'202T Industrial Chemistry..... X C.W.S. 3 Al 60-60 Lewis
10021 Industrial Chemistry...... X 4 30-30 i Lewis
(Not offered in 1925-26)
10211 Industrilal Chemistry. . ... v 4 s e 90-90 Lowis
10'212 Industrial Chemistry...... XV 4 45-30 A Lewis
100201 (Not offered in
1925-26)
10213 Industrial Chemistry..... V R.0.71.C. 4 30-30 Vs sy Lewis
10°202 C.W.s.
10'25 Industrial Stoichiometry.. X G 30-45 ) Robinson
10'26  Industrial Chemical Labo- ] )
rAtOrY..vauevisnesinses V (Elective) X 4  105-30 Tt Ov Robinson

10°21
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No.
10°27

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion

Industrial Chemical Labo-

rutnry........

0212
10'31T Ch:gr?ualnLngmcrrmg
10°311T Chemical Engineering. .
10°21

2'45,

10'32T Chemical Engineering. .
1031

10'321T Chr&mcnl Engineering. . .. X Ord. XC.W.S.
311
10'33 Ch;miml Engineering. ... X-B
45, 1
10331 Chemical I'mrmcv.rms; . X-B Ord.
2'45, 10°21
10°34 Chemlf.;al Engineering. . X-B
10'341 Chemical Engineering. ... X-B Ord.
10'331
10'35T Chemical Engineering. ... XVi
10°201 and 2'45
10'36T Chemical Engineering. ... XV;
‘35
10'87 Chemical Engincering La-
DOTRLOTYL  Gieiels sieih et ?,
1032
10041 DicSuiation, . .o s sivsvenss X, X-A
10°32
10042 D.virg. RS G A T X, X-A
132
10043 Evap 'nQALmn ............ X, X-A
i)
10044 Combustion............. X-A
10°80
10'456 Mu%}?‘x;xgmnl Scparation.. .. X, X-A
1046 Extraction T........... . X, XA
1047 Extﬁa(rtinn 19 Gen PR Sin Ay A
'46
10050 Heat Transmission...... . X, XA
10°31
10°51 Furnace and Retort Design X, X-A
10°53 (‘hr-mlml En;'mncnm, Du.-
sign . S ey R
10 B()
10'64 Economic Balance,.,.... X, X-A
10°61 Currr;siun .......... O Er
10:21 or 10°32
1062 Applied Chemical Thermo-
dynamics. .. .uveevanns
5652
10'70 Sulphuric 7N (s e e X, X-A
1071 Gln:s, ('marmcs and Re-
fra: tories. . ... O T R S
10072 Iron and Steel......00000 X, X-A
1073  Starch and Cellulose...... X, X-A
10,21
1074 l’elt[ljltgvum. T O TR I G &7
"21
1075  Organic Syntheses, ...... X, X-A
5'52
1076  Nitrogen Fixation,.... ven Xy X-A
1077 RUDBE. oy everesrnersens X, X-A
121
10078 Wood Distillation, ,.... oo X, X-A

10'21

Taken by

X

X Ord XC.W.S.

3 24

O O I S S S

(]

Ist
Term

090-15
60-60
60-60

72-168
72-168

30-45

20-60
30-60

30-30

30-60
30-30

3045

Term and IHours of
Exercise and Preparalion
Year

24
Term

G0-060

60-6G0

30-60
30-60

30-30

45-30

30-60

30-60
30-60

30-60
30-60
30-60
30-60

30-30

45-90

30-45

3045
3045

3045
3045

Insiruclor
in Charge

Robinson
Robinson
Robinson
Robinson
Robinson
McAdams
MecAdams
Haslam
Haslam
Robinson

Robinson

Lewis
McAdams
McAdams
McAdams

Ward

Weber
McAdams
MecAdams
McAdams

McAdams
McAdams

Whitman

Lewis

Phelan

Lewis
Waterhouse
Calingaert
Calingaert
Calingaert
Underwood
Lewis

Raobinson




No.
10'79
10'81
10'82
10'83

1084
10'85
10'86

1090
10'911
10 912

10
10 93[
10'04

1095
10°951

10952

10'601
10092

No.

1201
12'02
12'08

12'04

Subject and Preparalion

Paints, Oils and Varnishes,
10'21

School of Chemical Engi-
neering Practice (Bangor
Station)

School of Chemical Enm-
neering Practice (Boston
Station) ,

School of Chemical Engi-
neering Practice (Buffalo
Station) (

School_of Chemical Engi-
neering Practice (Bangor
Station) . ..... id slelei v

School of Chemical Engi-
neering Practice (Boston
Station).....

School of Chemical Engi-
neering Practice (Buffalo
Station). ... ou. AT

Experimental Research. .
Research Conferences.. . .
Research Conferences. , ..
Automotive Fuel Problems
Automotive Fuels....... .
Organization and Methods
of Industrial Research.
Apphcd Colloid (‘hcmlsbry

Apfhed CU"Uld Chcmlcal

Ex; cnmcntul Problems in
prlled Colloid Chem-

neering .
Seminar in ‘Chemical Eng'.l-
ABAEING s o/s /0000 0 a0 n st

CATALOGUE

Taken by
X, X-A

X-A

X-A

e
>E Bu

mexgg
-]

—

I(A.E)

NN

Term and Hours of
Exercise and Preparation

Year 15t 2d
Term Term

G s v 30-30
G

G s lath
G Ao oo

4

G

4

G

4 £ ik

G

G Time to be arranged
(ST v A
G Lo 15-15
G 30-45 B s
G 45-76

G 15-30 oo
G 0N 45-90
G s o 45-60

G 60-150 FIPT
G 10- 0 SO
G 'e o

GEOLOGY — 12:00-12:99

Subject and Preparation

Mir‘mmlogy.............
Mineralogy¥ . ceovnnniane
12°01

Mineralog¥..oeovaeveaan
502

Mmura'logy (Ad\mnced}
1202, 1

12'151T Petrographg RO HO07)

2,
12'152T Petrography. ...
12°151

12'161
12162
12'211
12212

Pctror{'mphy (Advanced). .
121562

Pelrugaaphy (Advanced). .

Optical Crystallography...

Optical Crystallography...
12211

Taken by
III, XII
XII

V (Elective)
X (Elective)
. XII

XII

XII

XII

XII
Elective

XII

Term and Heurs of
Exercise and Preparation

Year 1st 2d
Term Term
2 15-30 sl
105
2 .e 15-15
60
2 Sialeis 15-15
30
4 s e 15-15
30
G 15-30 o
105
3 1545 se e
90
3 A 15-15
60
G 15-30 (o
105
G o 15-30
105
4 15-15 A
45
G et 15-15
45

207

I'nstruclor
in Charge

Gill

Haslam
IHaslam
Haslam

Haslam

Haslam

Haslam
Lewis
Lewis

Lewis
McAdams
McAdams

Whitman
Mead

Mead

Mead
Whitman
Whitman

Instructor
in Charge

Newhouse
Newhouse

Newhouse

Gillson
Gillson
Gillson
Gillson
Gillson
Gillson

Gillson




208 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Term and Hours of
Ezercise and Preparalion

No. Subject and Preporation Taken by Year 1st
Term Term
12'22 Optical Ceramics. .. ..... Elective 4 0-15
12211 45
12'30 Geozl%?' ................ III, XII 2 45-45
12°
12'31T Geolo;.rg ................ IInL, XII 3 105-75
o
12:321 I,IX-A 3 45-30 ey
12'322 . I, IX-A 3 e ae 45-45
12'33 1L 4 45-15
XII 4 45-30
12'331 zy .V (Electwe) 2 30-30 St [Tk
1234  Geologrical Surveying. . ... XII 4 4 5 12045
12152, 12'33
12'351 Geological Surveying (Ad-
vanced). ..ceonisssenas XII G 60-60
1234 )
12'352 Geological Surveying (Ad-
vanc;d) ............... XII G 60-60
2351
1236 Geohuzy. 153 () (e e e XII Summer 50 hours
30 I11; (Elective)
12'38 Phy:lom’aphy ........... XII 30-15
12'31 15
12'30 Economic Geology, Ele-
BNt R e Elective 30-30
503, G60 3 (Notx?en to I, X[I)
12'40T Geology, Economic.. . .... 80-60
12'01, 12'31
1241 Economic Geology Labo-
;ﬂztiry ................ XII 4 90-30
40
12'42 Gclozloqar,Applied Economic XII 4 30-15
"4
12'431 Geology Economic Labora-
tory (Advanced)........ XII G 0-15
12:41 2 60
12'432 Geology Economic Labora-
tory (Advanced)........ XII G 0-15
12'431 I 60
12'433 Economic Geology Semi-
:]1;r4(():\11vnnced) ........ XII G 30-30
12'434 Economic Geology Semi-
Illg‘:! :(;'}dvanced) ........ XII G 30-30
12'44 Ecer;%min Geology of Fuels Elective 4 30-60
12'46  Economic Geology of Non-
Metallic Deposits. . ... XII 4 30-45
12'40 30
12'47 Economic Geology of Non-
Metallic Deposits (Ad-
vanced) . ssassssananss XII G 15-15
12'46 45
12'48  Engineering Geology and
%‘Izydmlogy ............ XII 4 45-30
12'490 Geolopy of Materials...... IV 8 15-30 o
(Not offered in 1925-26)
12'50 Historical Geology....... XII 4 15-30
1231 30
12511 Paleontology.....ccouues XII 3 15-30
12'31 30
12'612 Paleontology. .. ieeverrss XII 8 e 15-30
12'511 30
12'521 Pnleon]tglogy (Advanced).. XII G 60-45 ‘e
1251
12'522 Pahénn‘:.ti)lugy (Advanced).. XII G 60-45
12'5:
G 00-156

12:53  Index Fossils....oosesnes XII
12'512

Instructor
in Charge

Gillson
Jones
Shimer
}Ones
ones
Jones
Shimer
Jones

Jones

Jones
Jones

Shimer

Newhouse

Lindgren

Lindgren
Bugbee

Lindgren
Lindgren
Lindgren

Lindgren

Jones

Gillson

Gillson

Jones

Jones
Shimer
Shimer
Shimer
Shimer
Shimer
Shimer




CATALOGUE 209

Term and Hours of
Ezxercise and Preparation  Instructor
No, Subject and Preparation Taken by Year st 2d in Charge
Term Term
12'55 Organic Evolution (Ad-
vanced). XII G R G 30-45 Shimer

G4
12621 Gef;f.\au{cal Seminar, ...... XII 4 SO Shimer
12'622 Geological Seminar....... XII Ay i 30-60 Jones
12621

12'631 Geological Seminar (Ad-
vanced .00 XII p Lindgren

12632 Geological Seminar (Ad- i
vanced) . X XII . i 5 Lindgren
12631

12'64 Geology of Nurth Amcrica XI11 - o Shimer
12'31, 12'50, 12

1265 Geology of Europ e see e AT Gt < Shimer
1231, 1250, 12 512

12'70 Vuh:a.nology and Seismol-

Jones
12'80

I e Jones

231
12'81 Petréo‘lieum Production. ... XII (Elective) 4 ia 30~ Sp. Lecturer
12:31

NAVAL ARCHITECTURE AND MARINE ENGINEERING —
13:00-13:99
Term and Hours of

Exercise and Preparation  Inmstructor
No. Subject and Preparalion Taken by Year ?_.'.sr 2d in Charge
erm

30-30 Aok o Jack
30-30 e

Y L Jack

Jack

Jack

Naval Architecture.,..,.. XIII
M13, 801 XIII-A

!\at;a'l Architecture XIII
18

\aval Arch:tecture OO

Navnl Archltcuture.. RTr IS

Theory of Warship Design

Theory of Warship Design

Theory of Warship Design

Theory of Warship Design

Warship Design XIII-A

Warship Design XIII-A

Warship Design XIII-A

Warship Design XIII-A

Ship Construction . .. XIII
Shlp (‘onstructmn ven kLl

Hovgaard
Hovgaard
Hovpaard
Hovgaard
Hovgaard
Hovgaard
Hovgaard
Hovgaard

Owen
Jack

Jack
Jack

30-30 }ﬂ.ck
30-15 ack

30-30 Jack
0- 0 Owen
90

A Owen

0- 0 Owen
76

Shm Cunstmctmn XIII
'32
Sth Lonstruct:un
13'33
Merchant Shlphuﬂd'lﬂﬂ
Shipyard Organization. .
13'02, 13'32
Shipyard Practice........
Ship Drawing
Ship Design

Ship Design.

3
4
3
4
4
G
4
G
4
4
G
G
4
4
G
G
2
3
3
4
4
4
4
2
3
3
4

Ship Design., .... Owen
1343
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Term and Hours of
Exercise and Preparation  Instructor
No. Subject and Preparalion Taken by Year 1st 2d in Charge
Term Term
13'4.  Ship Design...vevvewnne. XIIT 4 A qO— 0 Owen
90
13'48 Model Making. ... .4 XIII-A 4 A 0= 0 Owen
30
13'51  Marine Engincering....., XIII 4 30-45 ale Jack
2:202T, 240
13'52 Marine Engineering, .... XIII 4 Sl 45-60 Burtner
13'53  Marine Engineering. . ..., XIIL-A 4 30-30 i Burtner
13'61 Marine Engine Design, ... XIII 4 0- 0 Burtner
45
13'62 Marine Engine Design.... XIII 4 s 0-0 Burtner
90
1363 Marine Engine Design.... XIII-A 4 0-0 TN Keith
45
13'64 Marine Engine Design.... XIII-A 4 o] 03730 Keith
13'70 Steam Turbines......... XIII 4 30-45 s Burtner
13'71 Steam Turbines,........ XIII-A 4 SRy 30-60 Keith
DIVISION OF DRAWING
Term cnd Hours of
Exercise and Preparation  Insiructor
No. Subject and Preparation Taken by Year Ist £ in Charge
Term Term
Di1 Mechanical Drawing...... All courses 1 0-0 Breed
A except IVy 45
D12 Machine Drawing, Elemen-
BATY «ovossssonnsnseess Allcouraes 1 Lol 57 0-0 Goodrich
D11 except 1V) 45
D21 Descriptive Geometry. . ... All courses 1 45-15 HIr Kenison
M2, M3 except IVi
D22 Descriptive Geometry, . ... All courses 1 e lere 45-15 Kenison
D2}y except IVy
D23 Descriptive Geometry (Col-
lege Class) v v e vsencnne o 1 30-6G0 Goodrich
M2, M3
D31 Dc]::;,rrintivu Geometry..... 1 2 6045 R L Bradley
22
D311 Descriptive Geometry (Col-
lege Class) v iveensnnves 1 o o 30-75 Bradley
D23
ECONOMICS
Term and Hours of
Exercise and Pveparation  Instructor
No. Subject and Preparalion Taken by Year 1st -fi in Charge
Term Term
Ec21 PrIuTiticul Economy,...... VII,XV 2 45-75 Ol e Armstrong
£12
Ee¢31 Political Economy . .. ... o LT, ILE IV, 3 45-45 Dewey
E22 \Y Tucker
VI, VI-C,
VIIT, IX-A, IX-B,
IX-C, X,
XI,
XI1I, X111, XIV
VI-A(B) 2 st 45-45
VI-A(A 4 4515 i
Ec32 Political Economy....... 1,11, 111, IV, V, 8 S ey 45-45 Dewey
Vv Tucker
VI-C, VIII, IX-A,
IX-B, IX-C, X,
XI,
XII, X111, XIV
VI-A(B) 4 Summer 45-45
VI-A(A) B Summer 45-45
Ec35 Political Economy ....... XILI-A 4 45-76 e i Armstrong
212
Ec37 Banking...... L Al 2 5 45-60 Dewey
Ec21, Ec65 XV 3 1 45-60 i
Ec38T Securities and Investments XV; 4 o 30-30 Tucker

Ecb7
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Term and Hours of
Exercise and Preparation  Instructor
No. Subject and Preparation Taken by Year 1st 24 in Charge
Term Term
Ecd46T In?:us_}tJial Relations, . .... XV 4 ey 30-60 Doten
i
Ec47'1 Personnel Management... XV G 30-90 Doten
Ecd47'2 Personnel Management... XV G T Doten
Ecb0 Accountin®:..ovesvesvanse I3 3 4545 Shugrue
312 ITI2 3 o
VII, XV 2
XIIIL 4 Lo
Ec51T Cost Accounting, ........ XV 4 45-60 B ekt Shugrue
Ec50, Ec70
Ec54'1 Manufacturers' Accounts.. XV G 30-90 AT Hanson
Ecb4'2 Manufacturers' Accounts. . XV G D iEhe 30-90 Hanson
Ec55  Tax Returns and ‘\Lcmmts XV G 30-90 s Hanson
Ec56T Corporate Organization. .. XV 3 4575 veoas Armstrong
Ec21, Ecsl
Ech7 Lorporntmn Finance and
Investments. ..oevessss XV 2 il 45-00 Armstrong
Ec56 s h
Ec58'1 Financial Administration of
IRGURETY s i o G 30-00 o i Shugrue
Ec58'2 Financial Administration of
1B oL VAt e R 3 G G 30-00 Shugrue
Ec59'1 Public Utility Management
and Finance. . ...ereqes G. and F. Eng. G 30-60
Ecb0'2 Public Utility Management
and Finance. .......... G. and_ P Eng, G -l 30-60
Ecl Business Law...... SE VI, XV, 4 30-60 ! Hausserman
Ec37, Ecb7 XIII-A
Ec62 Hulc:ntls'; Lol o el n e mteret VL Lo AV 4 i 30-60 Hausserman
et
Ec63 Business Law -nd Organ-
G SRR e A R i VI-A 5 45-75
Ec21
EeBb:| SEatiBbion - sirs o ivlalstaiuie VIIa 3 s Dewey
£12 XV 2 S
XV 3 et
Ec68'1 Business Cycles . XV G W Tuckrr
EcB8'2 Business Cycles. . 5 XV G 30-90 Tucke
Ec70T Bu}:]m.ns M..mu"er . VI, XV 3 3045 Schell
~COh
Ec71T Buls:n}rr.s Management. ... VI, XV 4 60-00 Schell
c70
Ece72T Buim_"css Management VI, XV 4 3 60-75 Schell
1
Ec76'1 Marketing of Manufactured
12 dola LIV o e T W el s G 30-90 Freeland
Ec76'2 Marketing of Mnnuf.u tured
) 83T e T R R S G vk 30-00 Freeland
ENGLISH AND HISTORY
B Term tnu}’ II)I(Jurc af
Lxercise ang re Jll?‘l”l(l" In sirueclol
No. Subject and Preparation “aken by  Year 1st : 2d in ('Ilu:g::
i N Term Term
E1 English (Entrance)
l:["::il 'I“Sti)rr (Entrance) All
L SURNRN Sl e s All course 1 45-7H - )
E12 English and History........ All courses 1 (9 15-75 E:lbllgs‘::':
E21 English and History........ All courses 2 45-75 : Rogera
E22 English and History........ All courses 2 i Wi 45-75 R“l'('r-;
E32 English and History........ 3 30-60 o Prescott
E33 Report Writing. . ...oo000. 1V, XVa 8 30-30 s Prescott
Ia. XVi, XVa 3 53 30-30
e 4 ALY o 30-30
B40’ “Boglish. ...ovicviaiaeiiaan VI VI(C}V[-A(B)I. AR o 45-75 Pearson
45-75 » .
E51 ECC'nnmilc History of the v
nited States, ol du e 3 G 30-00 2 ? ‘ne
E52 Economic History of the Faulkner
United States, . ......... XV G endy 30-00 Faulkner




212

No,

F1
F2

I3
F4

5

F6
F7
F8

Fo
F1o

Gl

G43

G441
G442
G443

G45
G46

G461
G47

G48
G50

Gb1
G52
G563
G58

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

GAS AND FUEL ENGINEERING —F1-F10

Term and Hours of

Exercise and Preparation Instructor

Subject and Preparation Taken by Year  Ist 2d
Term Term
Combustion. .. ..ooiuuann G.and F, Eng. GG 30-60 s ae
Development and Use of
BOWBE oA e e e . G.and F, Eng. G 30-60
Furnace and Retort Design. G.and F. Eng. G e ;ﬂ -30
a
Gas Engine Laboratory..,. G.and T, Eng. G 45— 0 .
Primary Fuels............ G, and F, Eng, G 30~60 ;
Principles of Gas'and Fuel
Engineering I.......... G.and F. Eng. G 756-75 A
Principles of Gas and Fuel
Engmeering II......... G.and F. Eng, G
Properties of Materials, ... G.and F. Eng. G Tl
Secondary Fuels, voos Giand F Eng. G Ty
Field Work and Thesis. ... G.and F. Eng. G 720

GENERAL STUDIES — G1-G99

Term and Hours of

in Charge

Haslam

Riley

Fales

Ezercise and Preparation  Instruclor

Subject and Preparalion Taken by Year

History of Science,....... 3,4
M13

-

History of Science........
M13

International Law_ and
American Foreign Policy.

Business and Patent Law. .
Psychology . . .....

Political and Social Problcms
Marketing Methods.

Production Methods......
Investment Finance, . .....
Bankmk and Finance. Rt vs
Economics of Corporations. VI

s B e e W odE R B B B P OO R e

Christianity and the Social

rder . in

English (Cuntu.mpurary
Vi T ral ) R

English (Contemporary Eng-
hish Literature) . ...

English (C (mttr-.pmury Eu-

ropean Literature), .. ...
English (American Litera-
T RN I oY o et Eod o
English (Committee Work). VI-A(A)
VI-A(B)
English (Business English). VI-A(A)
VI-A(B)
English (Contemporary Lit-
BrREure) e v VI-A(A)
VI-A(B)
English Composition Ad-
vanced . .

English (Puhhc ‘apmkmg)

(Not given in 1925-26)

Argumentation and Debate.

English (Informal Public
peaking) . alatala
preciation of .Mu%:c .....

'l‘ﬁc F:nc Arts in Modern

® W W 8 W W NRVWERWS

R evelt and. his Times. . .
(Not given in 1925-26)
Lincoln and the Period of

@ u_w 0 W

the Civil War. ......... 3,4
Industrial and Social History

of the United States..... 3,4
Choral Singing....eoveves 3, 4

Ist
Term

30-30

30-30
30-30

30-30

30-30
30-30
30-60
Summer
Summer
30-60
30-30
30-30

30-30

2nd

Term

30-30

30-30
30-30
30-30
30-30
30-30
30-30
30-30
30-30

30-30

30-30

30-60
20-40
2040
30-60
30-30

30-30

30-30
30-30

30-30

in Charge

H. W. Tyler
H. W. Tyler
Tryon
Hausserman
Pratt

Doten
Freeland
Schell

D. 8. Tucker
Shugrue
Armstrong
Sutherland
Rogers
Rogers
Rogers

ofgers
D. M. Full'

Lyman
Prescott
Copithorne

D. M. Fuller

W. Prescott
Roberts

Seaver
Pearson
Pearson

Faulkner
Townsend




G50
G60
Go4
G65

GA7
GT71

G72
G73

No.

Li1
L12

L21

L22
L31

L331
L332

L51
Lb2

L61
L611
L6z
La21

Subject and Preparation

Social Problems of Phil-
OBODHY <o ois v biniabaanaiies
(‘\Jut given in 1925-20)

Geology .. .... L

Organic Evolation . .

Sound and Music,,......
Descriptive Astronomy
Meteorology . .
Principles of B:cﬂugy “and
Heredity...ovoveesos
lndustrml Aspects of Bac-
teriology . v s ssvvganasis
Sanitary gclcnl:c and Public
Healthi oo e
Physiology and Embryology
of Reproducticn .
History of Philosophy .
M13

Air, Water and Food. ... ..
Engineering Chemistry . . ..
503

l\hhtury History and Policy
of the United States.....

Taken by

IX-A

. IX-A

Any but V,
who
have no! had
10'23and5'522

X, X1V

CATALOGUE

213
Term and Hours of
Ezercise and Preparation  I'nustruclor
Year 1st 2 in Charge
Term Term
3,4 30-30 - +. A.T. Robinson
8.4 30-30 o eita Shimer
3,4 gk O 0-30 Shi

3 b 30-30 bt
3,4 30-30 Va5 Barss
4 $aoas 30-30 Goodwin
3,4 sah 54 30-30 Conant
3.4 30-30 AW T Bigelow
3,4 30-30 e Prescott
3, 4 PRI 30-30 Turner

3,4 Al 30-30 Bunk
3,4 % 5 30-30 “?iunz:
3,4 Either term 30-30 Woodman
3,4 = 30-30 Gill

3,4 30-30 TS Langle
3.4 e 30-30 Laniln{r
8,4 30-30 A Langley
3,4 LS 30-30 Langley
3, 4 30-30 A Vogel
3, 4 s 30-30 Vogel
3,4 20-30 I Vogel
5. 4 Ws aa 30-30 Vogel
3.4 30-30 I Vogel
3,4 T e 30-30 Vogel
3,4 30-30 ib el Phisterer

MODERN LANGUAGES

Term and Hours of

Subject and Preparation

German (Elementary)
German (Elementary)
Li1 i
German (Intermediate). . . .

L11, L12 or entrance re-
quirement
Gcrman (Intermediate) .

21
German (Advanced)
1, L22

Gcrms:{n (Advanced)..... s

.31
German, Advanced
L.22

German, Advanced
L331

French (Elementary). ., ....

Fr?mh (Flcmv.nt.ary) ......

Fr}:‘nch (Intermediate) ... ..

5

Frcr:ch (Elementary)......
Pi¥

French (Intermediate)
L6

French (Elementary)..... +
L611

Taken by

Elective
Elective

Elective

. Elective

Elective
Elective
Elcctive
Elective

Elective
Elective

Elective
Elective
Elective

Elective

Ezercise and Preparation  Imstruclor
Year 1st 2d in Charge
erm Term

4.1-7.) M Vogul

LA 45-75 Voge
45-75 e Vogel

A e 45-75 Vogel
45-75 AT Vogel

. 45-75 Vogel

45-756 F e Vogel

St 45-75 Vogel
45-75 L Langley

b 1 75 Langley
45-75 T Langley
30-60 ER Langley

"o 45-75 Langley

elian 30-60 Langley
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L63
L64
LG5

L8l
L82

M1
M3
M4
Mi11
Mi2
M21
Ma22

M246
M31

M36
Ma7
M41T

M43
M44
M451

M458

M51
M52
M53
M54
M561
M562
Ma&7
Mao
Mo62

Ma31

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparation

French (Intermediate)., . .

French (Intermediate) ... ..
i

French, Advanced.........
L64

Spanish (Elementary)......
Sp]r:mf-h (Elementary)......
81

. Iy 1
IV, 1
IVi 2
Flective

Term and Hours of
Exercise and Pre pam!am:
Taken by Year 21

1st
Term

MATHEMATICS

Algebra (Entrance) .

Plane Geometry l’T'ntnnm)

Solid Geometry (Entrance).

Trigonometry (Entrance). .

CRIERIGNS S0y WL TORRIE
M1, M2, M3, M4

Calculus. . ...
Mi11

CRIGHINR e s coaits
M12

Differential Equations . ...
M21

Least Squares and Prob-
&ilinhty U OO O

Mathematics...oouevninan
Me22

Advanced Caleulus. ... ...
Advaaced Caleulus. . ...

(‘nlc-;ﬂus, Applications of . .
M21

Theoretical Aeronautics. . .
o
Theoretical Aeronautics.

Trﬂlrsvr s Series and Intcprnl
rr]lmtlcms ........... s
M22

Fourier's Series and Integral
Equations. ... .4, i
M2

Engineering Science. ., ....

Engineering Science......

Engineering Science. .. ...

Mathematical Laboratory. .

109

Thf‘n-;’;' of Functions,.....

['thrv of Functions......
M22

Th gory of the Gyroscope. .

Vec‘.t;r Analysig. . . heees
M22

Modern Algebra.....ovves
M22

Differantial Geometry.....
M22

All courses 1
All courses 1
2

All courses
exer'pt 1V,

I, II, III, 1Vs, %
V. Vi, VI-A (B),
VI, TX-A
IX-B, IX-C, XI,
XII, XII[ \]V
xvl. XVa

VI-AA)
IX-C

3

4
VI-, VI-C, 3
VI-A(B)
VI-A(A) 8
VIII, IX-C 3
V (Elective) 4
/111, IX-C 3
V (Elective) 4
X, X Ord. 4
R.O.T.C.

X-B 4
IX.C (Elective) 4
. IX-C (Elective) 4

VITI 4
Elective G
Elective G
IX-B 3
IX-B ]
IX. 4
IX-C 4
Elective G
Elective G
IT (0.D) G

11 (T.D.)

Elective G

Elective G
Elective G

Summer
Summer
Summer

45-90

45-90

Summer
30-30
30-60

45-60
45-90

30-60

36-54
4500

30-50
30-50

45-90
45-90
30-60
30-60

30-60

Term

45-75

206
30-60
30-60

45-90

45-90

Instructor
in Charge

Langley
Langley
Langley

Langley
Langley

Bailey
George
Bartlett
Phillips

Bartlett

Moore

Woods
Woods
Hitcheock

Moore

Moore
Wiener

Wiener
Phillips
Phillips
Phillips

Douglass
Rutledpge
Rutledge
Phillips
Zeldin
Rutledge

Wonds
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Term and Hours of

Fxercise ond Preparalion  Instructor

No. Subject and Preparation Taken by Year 1st 2d in Charge
Term Term
M632 Differential Geometry..... Elective G Al i 30-60 Woods
22
M641 Modern Analysis, .. .. ... Elective G 30-60 O Woods
M642 Modern Analysis. .. ...... Elective G ... 30-60 Woods
3
M651 Anulytical Mechanics. . Elective G 45-90 M 1505 Franklin
MG52 Analvtma] Mechanics . . Elective G S 6 45-00 Franklin
65
M70 I]hﬁ\{v of (Math.) Science. Elective 4 30-60 Tl Tyler
M72 lefr-runual Equations., ... II (A.O) 4 Summer 195 hours Phillips
M21
M731 Rlpﬁd 2Dym;mu:-s vereees XIII-A G 45-90 oy Moore
M732 Rigid lnvnamzcs QUEHE SRR XITT.A G ] 45-90 Moore
M75 Ext;‘-;i;w Ballistics. .. .. vee 112D G 30-60 AL cie) Franklin
M77  Vector Analysis......oo.. VI-C (L A Phillips
MB0 \[(‘lhnwi“. in Teaching Junior
High School Mathematics Summer  30-00 Woods
Mg&1 Methods in Teaching Senior
High School Mathematics Summer  30-90 Woods
M82 Classroom Problems of the
Tunior and Senior High
Schools. ..o ev e tennnes Summer 20-20 Woods
HYGIENE
Term and Hours of
Ezercise and Preparation  Instructor
No. Subdect and Preparation Taken by Year  Ist 2d in Chorge
PT1 Physical Training. .. ... ... All courses 1 15- 0
PT2 Physical Training.... . All courses 1 5 e 15-
MILITARY SCIENCE AND TACTICS
Term and Hours of
Exercise and Preparation  Instructor
No. Suhbject and Preparation Taken by Year 1st 2d in Charge
MS11  Military Science........ All courses 1 27- 0 ik Phisterer
18
MS12 Military Science. . ...... All courses 1 =) %1 0 Phisterer
21
MS21 Military Science. ... ..., All courses 2 45- 0 A Phisterer
MS221 Military Science...... .+ All courses 2 58 45- 0 Winslow
l’\(‘(‘]’)t VI-A(A)
VI-A(A) 8 Summer 45-0
MS8222 Military Science........ All courses 2 ] 45- 0 Levy
r\xcupt VI-A(A)
VI-A(A) 3 Summer 45-0 :
MS223 Military Science. .40 All courses. ... .2 Sl 45- 0 Milan
except VI- \(’\.)
f VI-A(A) 8 Summer 45-0
MS224 Military Science........ All courses 2 Srvi ae 45- 0 Bandholtz
except VI-A(A)
VI-A(A) 8 Summer 45-0 ;
MS225 Military Science, ... All courses 2 ATR e 45~ 0 Gilkeson
except VI-A(A)
VI-A(A) 8 Summer 45-0
MS8226 Military Science. . ... +«« All courses 2 B 45- 0 Phillips
(-xrr{mr VI-A(A)
VI-A(A) 8  Summer 45- 0 !
MB311 ‘mhmrv Science. . ... «.vo All courses 3 45-45 SiTe Winslow
MS22 except V

XV,
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No.

MS312
MS313
MS3131
MS314
M8315
MsS321

MS322
MS323
MS3231
MS324
MB325
MS326
MS411
MS412
MS5413
MS414
MS415
MS416
MB421

MS422
MS423
MS424
MS425
MS426

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject and Preparalion

Military Science
MS222
Military Science
Military Science
MS223
Military Science
MS224
Military Science
MS5225, 215
Military Science
MS311
Militn.ry_ Science
Military Science
MS313
Military Science
M§S3131
Military Science
MS314

Military Science
MS315

Military Science. , .

MS226
Military Science
MS321

Military Science
MS322
Military Science
MS323
Military Science
Military Science
MS325
Military Science

Miltary Science
MS411

Military Science
Military Science
15413
Military Science
MS414
Military Science

MS4156
Military Science
MS416

except V
VXX,
XVs

Term and Hours of

Exercise and Preparation Insiructor

Taken by Year

All courses
except

VI, VI-A, VIII
IX-B, X1V

1L, I11y, VI-A,

» 2
All coursea
except
All courses
except V

L3
All courses
except V
VI, VI-A, VIII
B, XIV

IT, ITIs, VI-A,

' 1
All courses

All courses
except V, XVy, s
All courses
except V
VI, VI-A, VI-C,
VIII, IX-B, XI
I1, I1ls, VI-A,
X-B, XV
All courses
except V

X1V,
XVs
All courses
except V
XVi, s
All courses
except V
VI, VI-A, VI.C
VIII, IX-B, XI

PO S S S T

-B, XV:
All courses
except V

V., X, XIV, XV 4

4
4
4
4

85t
Term
45-45
45-45
30-15
15-15
45-45

45-45

45-90

45-45

Term

45-45

45-45
33-45
12

30-15

156-15

45-45
456-45

4545
45-90

4545

in Charge
Levy
Milan
Milan
Bandholtz
Gilkeson

Winslow

Levy
Milan
Milan
Bandholtz
Gilkeson
Phillips
Winslow
Levy
Milan
Bandholtz
Gilkeson
Phillips

Winslow

Levy
Milan
Bandholtz
Gilkeson
Phillips




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 weck of the term.

CIVIL ENGINEERING

Subject Fee
No. Subject Each Term
1'36 Testing of Highway Materials .« covuivonrieensiiannrecencins O $3.00

g MECHANICAL ENGINEERING

Subject ! Fee
No. Subject Each Term
2:341 Physical Metallurgy . ..oocooiveien L e et Sl eaa $15.00
2.342  Physical Metallurgy . ..oovovvereiiiiaiiiorciinn, RIS 15.00
2'35 Testing Materials Laboratory . ... ..couiiianrrreeecees S : 12,00
2.36 Testing Materials Laboratory. . ....coooviiiriiinaereeees e 6.00
2:361 Testing Materials Laboratory .. ... coovviereieiinrrnneecanerenes 6.00
2362  Testing Materials Laboratory. .......... M nes O O O 6.00
237 Testing Materials Laboratory . v« oocoaviiiianririeeiiannnananines 4.00
2371  Testing Materials Laboratory . . ... coooaciiiiinnniereennnnnareees 4.00
2381  Testing and Examination of Materials, . ... ...cooiiiiiiiiiiinnens 15.00
2'382 Testing and Examination of Materials. . ..........cciven: R O i3 15.00
2'601 Engineering Laboratory.......... e SRR A AR R 12.00
2'601T Engineering Laboratory.............. e AR Al le e A 6.00
2602 Engineering Laboratory. ... ovoeecciiainrrcneeiininaneeeees i 12.00
2'603 Engincering Laboratory . «...oooviiveeiacins R TSN AT 5 6.00
2611 Engineering Laboratory, ........... SN, B AL ERITRE T it i 6.00
2612 Engineering Laboratory. .. ....oooiiiiiiiiecnian. TR T NG galay 6.00
2'612T Engineering Laboratory...... I AT AR S % 12.00
‘613 Engineering Laboratory......ocooviiiiiiins SRR ST e 56 6.00
2:613T Engineering Laboratory......oociviiniiiiaiiianarineeeiee SR 12.00
'62 Engineering Laboratory...icoveveiiiann LAY R YA Oh FO ey e 12.00
2'621  Engineering Laboratory........ I s Sy AT H AU K UL e 0.00
263 Engincering and Hydraulic Laboratory ......... Y S L2 AR I 6.00
2'631 Enfu.necnqg and Hydraulic Laboratory ..........c.u. SO GO TG 9.00
2'04 Refrigeration Laboratory . . ...« .coevsrinsrrreonssniansiraniianres 6.00
2.65 Power Laboratory......... e e S e R A Ty 0 E0 Yetairs 6.00
2°66 Aptomobile LAbOrtOry ... .vuiuiirrnnseiiins i ) 6.00
2'671 Engine Testing . .ooocevinnnarereias R e S s SR 1 v 5 12.00
2'672 Motor Vehicle Testing. . .ovovveeerenris e R T ey pard 13.00
2'681 Aero Engine Laboratory ..... S LA a e Eape ey el e i AR 6.00
2682 Aero Engine Laboratory . ... ..oociiienrieiiiiinaeans 18.00
2'691 Aero Engine Laboratory .. .oveeeiiiiiiinceeee. 28 TG 3.00
2:602 Gas Engine LADOTALOTY . o 4t vvvrecneuaiiin mrnseauitasesnanssines 9.00
284 Heat Treavment ... vvoeevenn A B bR LA 4L WO s 6.00
2'841 Heat Treatment. .. ..oovreeeecsiansnansanecssin B Wi I 15 8.00
2'842 Heat Treatment....... T D 0 ST S S DR T RO O A 6.00
2'856 Heat Treatment . oo covesetennnranesiasisiannssssns Ko i) Sl 9.00
2'86 Heat Treatment and Metallography . ....ccocisinrnronnes SN e 9.00
2'87 Textile ENEINCENG . « « v o vvreeesneasinirisanes RO i i e G 6.00
2.90 Forging. ..ovuuvins L O R T A T LT O e DO 9.00
2001 Forging....... e i b 8 I R e R A e 6.00
2002 Porging........... B e e e i e A e 6.00
2.91 Foundry .....covvevane e S S e e T e e 9.00
2911 FOURARY. v seyaaaias ik o e s B e T 6.00
2'012 Foundry........ e ate 5 ria el T s o S e L SR 013 P LRSS S 6.00
292 Pattern Making. .. ..o cvvvnvrrsis BT s e L e S 6.00
2:941  Machine Tool Laboratory . ........occ00e TR B R D 9.00
2942 Machine Tool Laboratory . ... .evisereesaniiiansrsssnsrnnreeasnrs 6.00
2951  Machine Tool Laboratory........ IO RN EO LR A sy 12.00
2052 Machine Tool Laboratory . ... .eevereiurinrraneiiinnraneiasnrnees 8.00
2.052T Machine Tool Laboratory . .......oc00et e A e 6.00
2.96 Machine Tool Laboratory 8.00
2'961 Machine Tool Laboratory . ......... S oihod : 6.00
2071 Machine Tool Laboratory . ..c.oooeaee.s. B o A Ale g e an 9.00
2'072 Machine Tool Lahoratory. ..ooouieeereaiirinnneeeeen: 9.00
2:972T Machine Tool Laberatory «covviairinarreianey 6.00
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Subject
No,

501

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

MINING ENGINEERING AND METALLURGY

Fee

Subject Each Term
Ore Dressing Laboratory............. ] $8.00
Ore Dressing Laboratory....,, A o 3.00
Theory and Practice of ¥?lota1.icms. Hak Eiroery 2.00
Theory, and Practice of Flotations. . . ..., 2.00
e A ssa g o - 6.00
Fire Assaying and Metallurgical Laboratory 5 5.00
Metallurgy, Elnppcr and Lead. ... i 5 : 6.00
Metallurgy, Copper and Lead. .. .. .. o 3.00

Metallurgy, Copper and Lead ,......
Metallurgy, Gold and Silver
Metallography .. oveeiiinnnss
Metallography, Advanced. . ...,
Metallography, Advanced . .

Subject

Chemistry......... P 4.
GHSBE A Bt s st S e My 4.00
Preparation of Inorganic Compounds. A 3.00

uglitative Analysi 0.00

ualitative Analy 7.00

ualitative Analysis 4.00
Quantitative Analysis. 4.9
Analytical Chemistry , 5.00
Quantitative Analysis 4.00
Analytical Chemistry 4.00
Quantitative Analysis. . . ... 4.00
Analytical Chemistry ........ 3.00
Analytical Chemistry A RS 3.00
Methods of Electrochemical Analysis, . , =) 3.00
Advanced Qualitative Analysis, ., .... 5N y e 6.00
Water Supplies. , ., v vvviennnios 2.00
Industrial Water Analysis, 2.00
Water Supplies and Wastes Disposal 1.00
Chemistry of Foods. .. .. . 3.00
Chemistry of Foods, ., ..... Chie BN 2.00
Food Analysis .....oveees S e 4.00
Optical Methods, . + ey 2,00
Proximate Anal 4.00
Gas Analysis 1.00
Gas Analysis, . ....vuinnnnns 2.00
Testing of War Gases. ... 1.00
Testing of Oil8. ... . .uueenies 2.00
Chemistry of Road Materials =) ! 2.00
Special Methods and Instruments, . ..., .. 4 2.00
Metallography . ...coovrvrevnnns Vs 5 6.00
s R B e S ! 3.00
Heat Treatment and Metallography LIS, ST e S 10.00
Organic Qualitative Analysis...,.... 3.00
Organic Chemical Laboratory , X 7.00
Organic Chemical Laboratory . 7.00
Organic Chemical Laboratory .00
Organic Chemical Laboratory . . 3.00
Organic Chemical Laboratory 6.00
Organic Chemical Laboratory 3.00
Organic Chemical Laboratory 4.00
Organic Chemical Laboratory 0.00
Organic Chemical Laboratory 7.00
Organic Chemical Laboratory .. 3.00

Organic Chemical Laboratory ...,........ or 3.00

Organic Laboratory Practice Advanced 4.00
Organic Laboratory Practice Advanced , .. 4.00
Chemical Principles.........,. 1.00
Chemical Principles, . h 1.00
Chemical Principles. ., ......... 1.00
General Chemistry Laboratory . 0,00

RegearchiProblant, tises oes e tieaepie d ST 4 8.00
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ELECTRICAL ENGINEERING

Subject Fee

No. Subject Each Term
Communication Electrical Laboratory
Communication Llu:tru.al Laboratory .
Electric Cireuits . .uoivvuriraneesanas
Electric Circuits . ...c.vvivviaseaas
Electrical Engineering Laboratory. ..
Electrical Engineering Laboratory. ..
Electrical Engineering Laboratory .
Electrical Lngmcermu Laboratory
Electrical Engineering Laboratory
Electrical Engineering Laboratory
Electrical Engineering Laboratory .
Electrical Engineering Laboratory...
Electrical Engineering Laboratory
Electrical Engineering Laboratory I
Electrical Testing Advanced. A OO, 30 cents a laboratory hour
Electrical Engineering Laburat,ur}. 30 cents a laboratory hnur
Electrical Engineering Laboratory 8.00
Electrical Engineering Laboratory
Electrical Engineering Laboratory
Electrical Engincering Laboratory
Electrical Engineering Laboratory
Electrical Engineering Laboratory .
Electrical Engincering Laboratory....
Electrical Lngmwrmg Laboratory....
Electrical Engineering Laboratory......
Electrical Engineering Laboratory., .
Electrical Engineering Laboratory. ..

BIOLOGY AND PUBLIC HEALTH

Subject
No. Subject
701 General Biology. ...
706 Botany ..... s
707 Mycology ...
710 ZO0IORY v s u v biv iy ainbissienis
7'11 Anatomy and Histology ........s
'12 Anatomy and Histology.........

7

720 Physiology . .

;'28 Biology unrl Ilactcrmlm..v
2

20 Biology and Bacteriology .
7201 Biology and Bacteriology . .
7301 Bacterlology .o ecssesessannes
7302 Bacteriology...o..... S vsale
734 Microscopy of Waters ......
7°361 Industrial Microbiology .

7'362 Industrial Microbiology .

737 Industrial M;crohmlnvy .....
7421 Food Fishes. . ...oovvvnee . ' A i
7422 Foat FiHBE, Ll iisies bio st sininiee ssaaaiciis ’ L 5.00
T'442 Technology of Fishery Products .. o 4,00
762 Industrial HYZiene . ... ... coeesiansacesessusas AR 5.00
7:551 Public Health l.aboratnry M AEROAE 7T G55 i 0 ex h Vet oo e iaae Sprie 3.00
7552 Public Health Laboratory Methods. .., ... G et 2.00
7701 Technology of Food Supplies ... .. 3.00
7:702 Technology of Food Supplies 3.00
7712 Technology of Fnud Prmiuu:. Ly 3,00
7'80 Biochemistry. . ..eoovueiiionsnnas S A 8.00
7'81 Biochemistry . . civsvivncvins et g 50 3.00
PHYSICS
Subject Fee
No. Subject Each Term
801 Phyﬁics. S v taris (et el i B e Al cao s $3.00
802 Physics: . .ioess . § . 3.00
803 HIT 3.00
804 Physm‘; A e ety A ~ 3.00
805 Acoustics .. ivris Ve . 4.00
810 Heat Measurements. . . 9,00
811 Heat Measurements. . . 6,00
812 Heat Measurements. . . i AL o 5o 6.00
813 Heat Measurements. v ....ooac0ias S Rae o e e E bV ae iae vt (AT el bk A 5 12.00
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Subject
No.

Subject
No.
10°26

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subject
Heat Measurements
Photographic Laboratory . . . .. ..
Photography Advanced. . ..., Tl
Physical Optics......,,, Saeiiana e nas .
Microscope Theory and Photomicrography
Blactrioity. v i
Electricity. ., ..... A O DI it b
Elements of Electron Theory
X-Rays and Radiology . .. ..,...
Phatgelnsr.icitiy .............. oo o T
Application of X-Ray and Photoelasticity
Industrial Radiology ...... el 34)
Aeronautical Laboratory . . . ..,
Electrochemical Laboratory ...............
Electrochemical Laboratory ............ciuiiiiiiiuunoiiieiireiis
Applied Electrochemical Laboratory .............
Electric Furnaces...........
Electrochemistry, Elements of
Glass Blowing ., ....

CHEMICAL ENGINEERING

Fee
Subject Each Term
Industrial Chemical Laboratory, . . ... e $4.00
Industrial Chemical Laboratory . v 3.00
Chemical Engincering Laboratory 0 3.00
Applied Colloid Chemical Laboratory. ............. > bbiaTarateysze L6 e 3.00

GEOLOGY

Fee
Subject Each Term
Mineralogy............. e et |t Ee o e LA ST e ALY T s $10.00
Mineralogy....... 6.00
Mineralogy, . ... 3.00
Mineralogy Adv: 10.00
Petrography 8.00
Petrography . 9.00
Petrography . 8.00
Petrography N R I S TR T e W T i e ot e 6.00
Bet oA PRy AAVanCed o i s s e st v s 10.00
Ty ol iV T st e R 10.00
Optical (?rystallogruphy ......... SR i T S S eyl N 5.00
Optical Crystallography . ... .vviirerrnnnnnnrrins S Ve A 5.00
O O ey e e WL e - Sl e 5.00
Geology . . . .. 2.00
Geology . 3.00
Geology .. .. ok 4.00
Physiography L oS BT RS LAt e 2.00
Economic Gealogy LaborBLOTY .. s auiss s ssainsesasisssvnnnnssaas 0.00
Economic Geology Laboratory, Advanced . .........ovvereonsrronen 6.00
Economic Geology Laboratory, Advanced T G T b A 6.00
Economic Geology of Non-Metallic Deposits .. ..vuveyernsnss.. otk 3.00
Economic Geology of Non-Metallic Deposits, Advanced . , .. ........ 5.00
Historical Geology 3.00
Paleontology 3.00
Paleontology 3.00
Paleontology, Advanced 5.00
Paleontology Advanced . . 5.00
Index Fossils. . ........ 6.00

NAVAL ARCHITECTURE AND MARINE ENGINEERING
ce

Subject Eack Term
Ship Designing (Modeling only) . ....vveveres SO T e O SF TR St ST 1 10.00




INDEX OF SUBJECTS

(With reference to pages containing description)

Subjects Page
AOCAUNTING o 0 0 b aa e beed b8l e A 161
T raar o e G Rty e it K el 143
Acoustics, Illumination and Color. ... 143
Aerial leto;iraphy ................ . 143
Aerial Proprl er Designing ! 147
Aerial Propellers. . ..oouvvrneeees 147
Aerial Transport...... A 148
Aero Engine Accessories . 105
Aero Engine Laboratory, 103

Aeronautical Laborator
Aecronautical Research
Aeronautical Seminar.
Aeronautics .

Air, Water and Fuel |
Aircraft Armament.......
Aircraft Instruments.
A:rpmrw Dumpn ..... %ol
Airplane Designing......

‘[Lthods

Airplane Engine DES‘R SE L
Airplane Structures ( dvanrcd) ..... 147
Airship Theory..... ¥

L e S e e

Alternating Current Machmery 5
Alternating Currents and A.C. Mach.
Analytical ('.mrmstry ...............
Analytical M

Anatomy and Histology .+ v oeerens 138
Applications of X-Ray and Photo-
I-E]a:tmt} ....................... 146
Applied Chemical I'11ermodyna:mc< v 163
Applied Mechanics. . ..06, 97
Appreciation of MuSIc Sl 69

Architecture. .. ..
Architectural History

Argumentation and Debate .. i0
Astronomy and Spherical Tng‘ 86
Atomic Structure v . 124
Atomistic Theories . ! 145
Automatic Machinery . ... 05,105
Automobile Laboratory . .....voueees 102
Automotive Design. . ........o.0000 1056
Automotive Engineering. . .......... 105
Automotive Fuels. . ..........0000. 154
Automotive Fuel Problems.......... 154

Bacteriology . o« csrrtasrsrsonniin
Banking. . .
Banking and Finance
Biochemistry . ..........
Biochemistry, Selected top
Biological Colloquium. .. ....
Biology i g bielesd
Biology and Bacteriology
Biology and Heredity, Principles of
Biology, History ol
BobARY . o vavosrivssosies
Bridge Design
Building Construction.
Business Cycles.....
Business and Patent Law.
BusinessLaw.......... o
Business Law and Organization. ..
Business Management. ...... i
e T A e e o e

Subjecls

Calculus, Application of . , . .,
Celestial and Atomic Mechanics . .
Coantral STAtions .o s 128,
Central Station Design.............
Chemical Ln.:lm:crmrf .......... Kits
Chemical Engineering Design . S
Chemical Engineering Literature. . ...
Chemical Library Technique, ....... 1
Chemical Literature...... e
Chemical Principles.
Chemical Theor
Chemical Warfare, Advanced. .
Chemistry . 7%
Chemistry, Apphcd ......
Chemistry of Dyes......
Chemistry of Foods. . . .
Chemistry of Powder and E splosi

Chemistry of Plant and Animal Life. . 120
Chemistry of Road Materials........ 121
GhoraliSiaging: i i auiins whyhniehiies 170
Christianity and the Social Order. 168

Class Room Problems of the Junior and
Senior High School. e e eeesen 175
Colloid Chemistry, Applied.
Colloid Chemistry Lab. \ppllul
Colloidal Chemistry .

Colloguium. . . . . 149
Color, Theory and Exercises ........, 114
Combustion, . ... acciciavieisn 152, 164

Communication Electrical Laboratory 120

Concrete Research, . ., o usevciiin, 99
Conduct of Acronautical Research., 147
Conferences on Current Literature in
Physical Chemistry . ... ..cccouas 124
Constructive Design . NP el I
Contemporary )BT O N .. 160
Contemporary English Literature. 1560
Contemporary European Lite nture .. 169

Corporation, Finance and Investments 162

Corporate ﬂn;amzatmn ........... . 162
Corrosion . e 153
Cost Arcountmg

Cytology .

Descriptive Astronomy . ........
Descriptive Geometry. . ... ...
Desipn. ..o oo vvrivarseiniiaens
Design of Automatic Machinery
Determination of Chemical Constitu-

tion for Organic Compounds , ...., 122
Develapment and Use of Power . ..., 164
Differential Equations ... . .173, 175
Differential Equ'&tmna of Elrctnuty 174
Differential Gmmetrv ek ceens 174
Distillation ., . s e v vvaasee s 152
10 Tt T Iy (o S R e R I3 152

Dynamscs of Ens,m. i T A
Dynamics of Machines ......... i e ]

Economic Balanea ... ..coviinenness 152
Economic Geology . 156
Economic History of the U. 8. 163
Economics of Corporations. ......... 168

221
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Subjects
Electrie Circuits. .. ..
Electriec Furnaces.
Electric Rallway‘: :
Electric Machinery Dulw
Electric Transmission Dmupm' nt.
Electric Trensmission and Distribution

of Energy . ...
Electrical Lqm]Jant of Buildings. .
Electrical Communication ....... 129, 132
Electrical Engineering, Elements of .. 130
Electrical Engineering Laboratory

132, 133, 134
Electrical Engineering, Prmclplm of
126, 127, 128, 132

Electrical Engineering Seminar. ...... 130
Electrical Testing (Advanced)....... 133
3 DAL T ok i et e o e RUCEON R e Ol m o 144
Electrochemical Analysis, Method of .. 119
Electrochemical Laboratory. . .... 148, 149
TFlectrochemistry . .. 148
Electromagnetic Wave Propagation .. 145
Electromagnetic Theory. ... ........ 144
Electron THeorY . .. v.oeerrenannenns 144
Elements of Tensor Caleulus. . ..., .. 145
Engine Desipn, . ...cooenieiiiinis 104

Engine lestmp
En mwmn, Cher

LT ]
and Hydrology .

E ring Geology y

E Laboratory . - .« .o 101, 102
Engineering and Hydraulic Laboratory 102
Engincering Science. . .. ... o et e 74
English and History.......... FE ke ll‘|3
E ru,hsh (American Literature)....... 169
English ((‘ontvmpomrv Literature) .. 169
Lnrh\h (Committee Work) .. ....... 16

Eng I|-h (Business hng]lsn)

3 h Composition (A«lv:\m d
Epidemiology . ..o ovmenee
Estimating .

Furopean Civilization and Art ...115, 116
Evaporation ... ioveiiisiion e .o 162
Lxperimental Research Problem..... 153
Experimental Problems in Apphuj
Colloid Chemistry 54
Exterior Ballisties ......
2 411y Tl b s 13 O NP S P VW e R S S
TetR ek (O DRV & o avh o1 e Vo arallitavs s s ife 156
Ficld Work and Thes®s. ..., .. 165
Financial ‘\dm'msl.mtu-n of Indus 162
Pine Arts in Modern Life........ ¥
Hire  ARBAVIRR it aia sii/ale h e b4 h 4
Pire Assaying and MLtallmm- al’
Laboratory . 111

Fire l‘r-)tLLLlun 1' m-mu.‘nm,
Fish Culture
Flotation, Theory
Food Analysis. . ...
Food Fishes
FOLRITE: & qaianver vins
Foundations, ... ..
Foundry........
Fourier's Series and Integral Equations 174
Treehand Drawing . i 114
Freehand Drﬂwmg and Decorative

O B BT s i ae (s Ve rahlo fe ate o T alaacs il 114
i e B e e RO T oo L 171,172
Furnace and Retort Design.....152, 165
GASIARAIYBIB, ., o o oadie viviid o pbig o004 120,121
Gas and Fuel T‘ngmeormg. I’rm of,. 165
Gas Engine Laboratory . hreiedsheiae) 1B
Gaseous Conduction , AR L AR 132

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subjects
Gasoline Automobile, .. ..
General (,humm.ry
General Chemistry Laborator
General Engineering.

General Studies
General Science s
Generation and Distribution of Electric

Energy: . ciiwiiaia 4
Geodesy.. . . e
(_n.')lr);,im} Seminar.

Geological Surveying (Advanced) . ...

GeolOMY 1t e aliia aiateince ilain sia4 s 15!5. 170
Geology of Coal and Petroleum . e 187
Geology of Europe. g 157
Geology of Materials. . 157

Geology of North America.
Geometrical Optics.......
German. ... .. ..
German Literature,

Glass, Ceramics and Refra

Glass Blowing. .....i0
Graphics. oo ioveriss
Graphic Statica i siiseiiianedeeais
!I salth Education ... . 140

ealth Education and Administration 140
II.‘ lth Hazards in Special Industries. 141
Health Surveys and Statistics . ... 140
Heat Engincering. ..o ceeenos 99, IU[) 101
Heat Measurements, ...c.oooeeeeasn 143
Heat Transmission . . 152
Heat Treatment. .. . ocveriaones 105, 106
Heat Treatment and Met .ﬂlnympl.}'

i 106, 121

Highway Dasigil, soiyeanssvacansves 88
Highway Transportation 5

Historical Geology - . .
History of Aeronautics
History of (_hvun«tu
History of Philosophy.. ...,
History of Renaissange Art,

ori
H'yn‘n ulic and ‘nmtnry
Hydraulic and ‘mlm“r\. D
Hydraulics. . ...o00. S R o

Illumination .

129, 132

Index Fossils. ., . . 167
Industrial ‘.p')l C8 tric
POWERI S s v ohbsiaie ainidie .128, 130

of Bacterio ':3" .. 170

1 Laboratory

Industrial Aspects
Industrial Chemi

Industrial Chemistry . oo . iocevncios o
Industrial and Social History of the
United States ... i.uvaiviinana 170
Industrial Hygiene. . 139
Industrial Microbiology . .. ... . 139
Industrial Organic Chemistry . 122
Industrial Plants. .. ......... 105
Industrial Relations 161
Industrial Radiclogy . . 146
Industrial ‘:-tu\chmmc?.ry ...... . 161
Industrial Water Analysis.. ... 120
Infection and Immunity ............ 139

Informal Public Sumkmg (ummtth.u

Reports and Discussions .......v.. 1069
Inorganic Chemistry . ....co.oa.vis 118
Inorganic Cumpounds. Prcp.xmtmn of 118
Interior Bal' . ties. . ciiy s AT i1
Internatior Law and  American

BorelEi < OOV 30 e avsie viaaaiace ireds

Internal Combustion Engml.s
Investment Finance.
Tron and Steel. . cues.nsnsbssssess
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Subjects Page Subjecls Page
Journal Meeting in Organic Chemistry 122  Naval Architecture. .. ..o.oooeavee. 157
Kinetic Theory of Gases, quu:ds ﬂﬂd i\{;\‘ngntloq: FOLTELIEEOO0
s A I N G I IO e 20 Nitrogen Fixation U
Archi a T Non-Ferrous Metallurgy . ....oo0iin
Laﬂg;::ﬁfg Architecture an own ‘\\:nn E“‘“{ ;erﬁhlr)l]):)e“s'n il
Least Squa::;sand Probability . e 17 on-Rigid Airship Desigaing.
Lincoln and the Period of the Civil War 170 Qceanography .
Locomotive Engineering. .. ..ooovven 106  Office Practice
Logic of Scientific Inquiry. .. ... vevee 126 Operational C
Machine Design. .. ...... AEwos ale 103, 104 Optical ("nstaﬂogfmph}
Machinie Drawing......ccoevns e H0 sal Methods. oy voeennnn 2
Machine Tool l,abumtnry ........... 108 ()pl.u": ............. 144
Machine Tool Work. ... ocvviiiians 108 ey Advanecad ... 177
Maintenance and Operatwu of Auto- 1|]},l|l(,(ll1‘l}, Ord-
motive Equipment. . .cvouieann 102 ..106, 107
Manufacturer's Accounts ) .110, ill
.. 110

Manufacturing Practic
Manufacturing Process
Map Reading and
Drawing . o
Marine annm'rm;,

Marine Engine men ..............
Marketing of Manufactured Pr oducts
Marketing Methods . ...vveeeeiannn
MATELIAIET 41t /i sisaleioia oo naaieisen
Materials of Engineering. ...... naras

Mathematical Laboratory
Mathematical Theory of Elasticity an<
Applied Elasticity 146
Mathematics , 50 3k
Mechanical Drawing

Mechanical Engineering i
Mechanical Engineering Equipment. . 95
Mechanical Lrlmpm--nt of Bul'l ling
Heating and Ventilation . iUl 106
Mechanical Separation. . ... 0o0vrnen 158

Mechanics of Engineering. ...... X
Mechanics and Theory of Elasticity
Atvaneedls. i vt sz
Mechanism. . . . Ao
Mechanism of \IacthS ............
Merchant Shipbuilding ........00..0
\{thlmzmp‘w 5T
Metallurgical Plant Dasign isvviseiies
Metallurgical Plants
Metallurgy. .. .ooovves 1,
\Inmllun,v Heat Treatment of blul
a.mlumr . ]
\'Il thm's in Te 'mh:mr Juulol
School Mathematics, .., ...oonnis 175
Methaods in idehlm, ‘-n.mnr High

School Mathematics....ooevrvaan. 75
Microscopy of Waters. . ....oiieenes 130
Microscope Theory and Photomic

raphy H-l
Mll\mr\' History and Policy

United States, .. ... coones : 111
Military Science.

Mineralogy
Mining, Elements of
Mining, Principles Of
Mining Economics.
Mining ‘i‘.ngmcermg ................
b LT B A R e I
Mining Methods .
Mining Practice.
Mining Valuation.
Model Making......
Modelling. .
Modern Ana p ;
Modern Algebra.......
Motor Vehicle Testing. .
Municipal Sanitation .
M\'co!ogy........... ......

and Adn
2 Companies .
y .nl Method of Indy

(‘1 \-‘ and Ve

o

Paints,

Person:
Perspectiv
Petrography. .. ..
Petroleum . ;
Petroleum Praduction . . .
sophy of Architecture

“‘1")tn[-_r:m
Photograp

IMINAar. .

rmu'y and Emb
duction . 4
Plane (nunntn .
Planning Principles.
Plant Sanitation.
Plant Visits. ae
Political FCONORY + ecr s s 1 ons o e
Political and Social Problems .

Power Laboratory.........

Power Plant Design

Power Stations and  Distribution
SYSLEME ., .\« cabiaib s,

Precision of Measurements 143,149

Primary Fuels .. .. . iv.oas 165

Problems of the ‘Chemical Engir 151

Production Methods.

Professional Relations 15
Properties of '\1at-.nals BN R S Y
Proximate Analysis . AR L . 120
PAVENOIOTY s sis sl aiein sncalsaiatein bie S

Public Health Administration . .. 140
Public Health Field Work.......... 140
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Subjects Page
Public Health Laboratory Methods .. 140
Public Health Problems. ..... . 140
Public Health Surveys. . ) . 140
Public Service Compa.mes ........... 134
Public Utility Management and

Finance, ,...... e Valx ocvce i 162
Public Utility Practice., Seaate 136
8uahtatw¢ Analysis. .o iviaas .o :118, 119

uantitative Analysis ., ......... 118,119
Quantum Theory Applications. .. ... 125
Radiation Chemistey. . .o.oooiienenn 125

Radiation, General Theory of .
Radio Communications, Prmmp
Radioactivity A
Railroad Electric Tracmon e
Railway Design .

Railway Drafting, .. .vveees
Railway Enuineering. S
Railway Fieldwork. .. oo vvpnerrinnae
Railway and Highway T‘mrmr‘cmw. :
Refrigeration. . .......

Refrigeration Laborato ST
Reinforced Concrete Des n;fn
Report Writing
Research.. ...
Rescarch  Confere
Chemistry A
Research Conferences in
Chemistry
Research Conferences, ., .. ..
Research Problem
Rigid Dynamics ...
Roads and Pavem
Roosevelt and His T £
RUBBBIL Y ieielaa o beels 4 apatatass

Sanitary l)un;.n <
Sanitary Engineer
Sanitary Science and al

School of Chemical Engineering Prac-

tice 153
Secondary Fuels 165
Secondary Stresses. . .. 20
Securities and Investments . i 161
Seminar in Chemical Engineering . 154
Shades and ‘-‘-hmlnvh ........ g A
Ship Construction. el
Ship Design. ...... T O RSO
Ship Drawing. ... o.oevasnes
Shipyard Organization. %

Shipyard Practice.
Signal Unit, Advance
Social Problems of Philosophy .
Solid Geometry, . voavenensiiin
Sound and Music...........
Sources of Food Supply......
Spanish, .. ....cvsiseeses Esi
Special Methods., ... ..
Starch and Cellulose . i
Stationary Structures. . ... ..
Statistics. . .
Steam Turbine Engineering ..
Steam Turbines. . ..

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Subjects Page
Structural Design. . .vvveveenesen 89, 117
Structures. . ... .. .. .88, 89, 80
Sub-Atomic Chnmlatry 3 . 124
Sulphuric Acid, i .. 153
Summer Mining Camp ...... .... 180
Surveying. . .....o.ou g 85, 86
Surveying, Geodetic. ........oo0uiin 86
Surveying, Geodetic and i‘opngrﬂ.pluc Sﬂ
Surveying, Hydrographic ...........
Surveying, Plane........ S(i
Surveying and Plotting. . ........ 85
Synth tic Methods in (Jr;:;mlc Chem-

ARSI PO T O 1 122

Tax Returns and Accounts. ......... 161
Technology of Food Supplies.
I‘ct_hnolos v of Fishery Products .....
Technology of Food Products. . ..... 141
chhnnlnqv of Food Supplies., . .. 14
Testing and Examination of Materlals 99
Testing Highway Materials .. ..

Testing Materials L.almmtnrv
Tosting of Q18- . .he rivepsivne
Testing of War Gases.......
Textile Engineering . v......
Theoretical Aeronautics
Theoretical Biology . (A RO F L F)
Theoretical Hydraulics. ... . ......§
Theories and t\pplwatmn& of L-xtuhsls 118
Theory of Architecture .....

Theory of Elasticity.. 97
‘Theory of ]'unctvm-, B i e b S
lhenr) of the 174

aeory of Relativity 146
Theory of Solutions ... .. 126
Theory of Warship De sign 158

Thermochemistry and ('hﬂn{1(. al B qul—
librium . Ve
Thermody nnnur: v

Thermodynamics nrul Chemistry . . 124
Thermodynamics and Statistical ‘Me-
CHENICRE i ettt s ) o S e e 145

Thermodynamics of Binary Mixtures . 125
Thesis. ...... 126, 165
Thesis Reports 126, 151
Torpedoes. . ... s ho |
THEONOMELEY s o b v viacseesiian

Vector Analysi: «ive s v sslaaans
Vital Statistics, . ....
Vulcanology and bu-umln; Aty 50
Warthip DeBIB  oios vrir el menpaes
Water Power l)uium ”
Water Power E nmmknm

Water Supplies. . . ey
Water Supplies and Wastes

Wing Theory, Advanced

Wire Communication, Principles of .., 129
Wood Distillation .o v cneeas 153
X-Rays and Radiology ........ et h 140
2 u b o R R S T P T R W Sk et 3 3 £
Zymology . .v.vvvien AT A LA 130
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